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  g!Wj  U÷- 01  

eûwbe©vPwb Afx¶v 
 

 

DË
i 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  

16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  

m„Rbkxj 
1bs cÖ!kSi mgvavb 

h 1, 2, 3, 4, ..........BZ¨vw` msL¨vMy!jv!K ¯^vfvweK msL¨v ejv 
nq| ¯^vfvweK msL¨vi  mU!K N Øviv cÖKvk Kiv nq| 
¯^vfvweK msL¨vi  mU, N = {1, 2, 3, ........} 

i cÖ`Ë we!Rvo ¯^vfvweK msL¨v, n = 2x – 1,  hLv!b x þ N 

 A_©vr n = 2x – 1  hLv!b x þ N 

   ev, n2 = (2x – 1)2  [eM© K!i] 
  = (2x)2  – 2.2x.1 + (1)2 
  = 4x2 – 4x + 1 
  = 4x(x – 1) + 1 

 GLv!b, x I (x – 1) `ywU µwgK ¯^vfvweK msL¨v, ZvB G!`i 
GKwU Aek¨B  Rvo msL¨v n!e| myZivs G!`i MyYdj GKwU 
 Rvo msL¨v n!e| 

 myZivs x(x – 1), 2 Øviv wefvR¨| 

 GLv!b, 4x (x – 1) msL¨vwU 2 Øviv wefvR¨ A_©vr  Rvo msL¨v| 
 myZivs 4x(x – 1) + 1 GKwU we!Rvo msL¨v| 
  cÖ`Ë we!Rvo msL¨vi eM©I GKwU we!Rvo msL¨v| (cÖgvwYZ) 

j cÖ`Ë we!Rvo ¯^vfvweK msL¨v, n = 2x – 1,  hLv!b x þ N 
  n2 = (2x – 1)2   [eM© K!i] 
 ev, n2 = 4x2 – 4x + 1 

 ev, n2 = 4x(x – 1) + 1 

 GLv!b, x I (x – 1) `ywU µwgK ¯^vfvweK msL¨v| A_©vr G!`i 
MyYdj GKwU  Rvo msL¨v n!e| 

 myZivs x(x – 1), 2 Øviv wefvR¨| 
 Zvn!j, 4x(x – 1) msL¨vwU 4  2 ev, 8 Øviv wefvR¨| 
 myZivs 4x(x – 1) + 1 msL¨vwU!K 8 Øviv fvM Ki!j fvM!kl  1 _vK!e| 
 AZGe,  h  Kv!bv we!Rvo ¯̂vfvweK msL¨vi eM©!K 8 Øviv 

fvM Ki!j cÖ!Z¨K  ¶!Î fvM!kl 1 n!e| (cÖgvwYZ) 

2bs cÖ!kSi mgvavb 

h  `Iqv Av!Q, p2 ý 2 56 ý 15 = 0 

  ev, p2 = 15 + 2 56 

  ev, 
1
p2 = 

1

15 + 2 56
 

  ev, 
1
p2 = 

15 ý 2 56

(15 + 2 56) (15 ý 2 56)
 

  ev, 
1
p2 = 

15 ý 2 56

(15)2 ý (2 562)
 

  ev, 
1
p2 = 

15 ý 2 56

225 ý 224
 

  pý2 = 15 ý 2 56 (Ans.) 

i  `Iqv Av!Q, p2 ý 2 56 ý 15 = 0 

         ev, p2 = 15 + 2 56 
  ev, p2 = ( 8)2 + 2. 8. 7 + ( 7)2   

  ev, p2 = ( 8 + 7)2  

   p = 8 + 7  [eM©g=j K!i] 

  
1
p
 = 

1

 8 + 7
  

  = 
8 – 7

( 8 + 7) ( 8 – 7)
  

  = 
8 – 7

( 8)2 – ( 7)2 

  = 
8 – 7
 8 – 7

 

  = 8 – 7 

  p + 
1
p
 = 8 + 7 + 8 – 7  

  = 2 8 

 cÖ`Ë ivwk = p3 + p– 3  

  = p3 + ( )1
p

3

  

  = ( )p + 
1
p

3

 – 3. p. 
1
p
 ( )p + 

1
p

 

  = (2 8)3 – 3 × 2 8 

  = 64 8 – 6 8 

  = 58 8 

  wb!Y©q gvb : 58 8 (Ans.) 

j  `Iqv Av!Q, (x + y)2 = 
3

27 

  ev, (x + y)2 = (33)
1
3 

  ev, (x + y)2 = 3 

   x + y = 3 
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       Ges (x – y)2 = 
3

8 

  ev, (x – y)2 = (23)
1
3 

  ev, (x – y)2 = 2 

   x – y = 2 

 GLb, xy = ( )x + y
2

2
 ý ö 

x ý y
2

2
 

  = 
ö


3

2

2
 ý 
ö


2

2

2
 

  = 
3
4
 ý 

2
4
 

  = 
3 ý 2

4
 = 

1
4

 

 Ges x2 + y2 = 
(x + y)2 + (x – y)2

2
 

             = 
( 3)2 + ( 2)2

2
 

  = 
3 + 2

2
 = 

5
2
 

evgc¶ = 5(x3y + xy3)  

  = 5xy(x2 + y2) 

  = 5  
1
4

  
5
2
   

  = 
25
8

 = Wvbc¶ 

  5(x3y + xy3) = 
25
8

 (cÖgvwYZ) 

3bs cÖ!kSi mgvavb 

h Avgiv Rvwb,  

 cÖ_g n msL¨K ¯̂vfvweK msL¨vi N!bi mgwó = { }n(n + 1)
2

2

  

  " 20wU   "   "   "     "  = { }20(20 + 1)
2

2

 

       = (10 × 21)2  
  = 44100 (Ans.)  

i awi, mgva@i avivwUi 1g c` = a  

 Ges mvaviY Aa@i = d  

  25Zg c` = a + (25 – 1) d 

  = a + 24d  

 Ges 31Zg c` = a + (31 – 1)d  

  = a + 30d  

 cÖkSg!Z,  
  a + 24d = 99 ……………… (i)  
  a + 30d = 135 ……………. (ii)  
 (ii)  _!K (i) we!qvM Kwi,   
  a + 30d  =  135  
  a + 24d  =  99 
     (–)  (–)         (–)  
    6d  =  36 

  ev, d = 
36
6

 

   d = 6 

 (i) bs G d = 6 ewm!q cvB,  
  a + 24 × 6 = 99  

  ev, a = 99 – 144  

   a = – 45 

  avivwUi cÖ_g 40wU c!`i mgwó = 
40
2

 {2 × (– 45) + ( 40 – 1) × 6}  

  = 20 (– 90 + 234)  
  = 20 × 144  
  = 2880 (Ans.)  

j awi, avivwUi cÖ_g c` = a  

 Ges mvaviY AbycvZ = r  

  3q c` = ar3–1 = ar2  

 Ges 9g c` = ar9–1 = ar8  

 cÖkSg!Z,  

  ar2 = 
1

2
 ………… (i)  

 Ges ar8 = 
1

8 2
 ……… (ii)  

 (ii) bs  K (i) bs Øviv fvM K!i cvB,  

  
ar8

ar2 = 

1

8 2

1

2

  

 ev, r6 = 
1
8

  

 ev, r6 = 
ö


1

2
6  

  r = 
1

2
 

 (i) bs mgxKi!Y  r = 
1

2
 ewm!q cvB,  

  a 
ö


1

2

2

 = 
1

2
  

 ev, 
a
2

 = 
1

2
  

  a = 2 

 My!YvËi avivwU,  
  a + ar + ar2 + ar3 + ………… 

 = 2 + 2 
1

2
 + 2 

ö

1

2

2
 + 2 

ö

1

2

3
 + …….  

  = 2 + 1 + 
1

2
 + 

1
2

 + …………… (Ans.) 

4bs cÖ!kSi mgvavb 

h we!kl wbe©vPb : g!b Kwi, 
ABC Gi BC evû!K D 
ch©a@ ewa©Z Kivq ewnt¯9 
ĀACD DrcbS n!q!Q| 

 cÖgvY Ki!Z n!e  h, ĀACD = ĀBAC + ĀABC. 

 A¼b : C we: ỳ w`!q BA evûi mgva@ivj K!i CF iwk¥ Uvwb| 

A F 

D 
C 

B 
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 cÖgvY : 
 avc-1. BA || CF Ges AC  Q`K|  [A¼b Abymv!i] 
  ĀBAC = ĀACF  [GKva@i  KvY mgvb] ... ... ... (i) 
 avc-2. Avevi, BA || CF Ges BD  Q`K| 
   ĀABC = ĀFCD  [Abyi�c  KvY mgvb] ... ... ... (ii) 
 avc-3. (i)bs + (ii)bs  _!K cvB, 
 ĀBAC + ĀABC = ĀACF + ĀFCD 

 ev, ĀBAC + ĀABC = ĀACD [ ĀACF + ĀFCD = ĀACD] 

  ĀACD = ĀBAC + ĀABC. (cÖgvwYZ)   

i  

 
 we!kl wbe©Pb : g!b Kwi ABC GKwU wÎfzR| Gi BC evû!K 

E Ges D ch©a@ Dfq w`!K ewa©Z Kiv n!jv| Gi d!j 
ĀABE I ĀACD ewnt¯9  KvY `ywU DrcbS n!q!Q| cÖgvY 
Ki!Z n!e  h, ĀABE + ĀACD > 2 mg!KvY|  

 cÖgvY : 
 avc-1. ABC Gi ewnt¯9 ĀABE = Aa@t¯9 

(ĀBAC + ĀACB)...... (i)  
[wÎfz!Ri ewnt¯9  KvY, Aa@t¯9 wecixZ  KvYØ!qi mgwói mgvb|] 

 Ges ewnt¯9 ĀACD = Aa@t¯9 (ĀBAC + ĀABC) ..... (ii) 

 avc-2. mgxKiY (i) I (ii)  hvM K!i cvB,
 ĀABE + ĀACD = ĀBAC + ĀACB + ĀBAC + ĀABC = 2 

mg!KvY + ĀBAC  [ wÎfz!Ri wZb  Kv!Yi mgwó = 2 mg!KvY] 

 ĀACD + ĀABE > 2 mg!KvY| (cÖgvwYZ)  

j we!kl wbe©Pb :  `Iqv Av!Q, 
ABC Gi BC evûi ga¨we:`y F.  

 cÖgvY Ki!Z n!e  h, 
 AB + AC > 2AF. 

 
 A¼b : A, F  hvM Kwi| AF  K E ch©a@ Ggbfv!e ewa©Z 

Kwi  hb, AF = FE nq| E, C  hvM Kwi| 
 cÖgvY : 
 avc-1. ABF I CFE ÑG  

 BF = CF                   [ F, BC Gi ga¨we:`y] 
 AD = FE               [A¼b Abymv!i] 
 Ges Aa@f©y³ ĀADB = Aa@f©y³ ĀCFE    [wecÖZxc  KvY e!j] 
 ABF  CFE     [ ỳwU evû I Zv!`i Aa@f©y³  KvY mgvb]  

 AB = CE 

 avc-2. GLb ACE G  

 AC + CE > AE 

 ev, AC + CE > AF + FE  

  [ wÎfz!Ri  h  Kv!bv `yB evûi mgwó Zvi Z&Zxq evû A!c¶v e>nËi|] 

 ev, AC + AB > AF + AF 

 AB + AC > 2AF. (cÖgvwYZ)  

5bs cÖ!kSi mgvavb 

h  

 A 

B C 
D 

M L 
O 

 

 GLv!b, O  K:`ªwewkó e>ËwUB 4  m.wg. "`N©¨wewkó mgevû 
wÎfzR ABC Gi Aa@e©>Ë| 

i  
 

p 1 2 † m . w g . 
x 50 ð 

y 60 ð 

L M 

D 
E 

F 
C B 

A G H 

 

a + b 
10 

 
 g!b Kwi, GKwU wÎfz!Ri cwimxgv a + b = 3 + 7 = 10  m.wg. 

Ges f:wg msjMS `yBwU  KvY Āx = 50ð I Āy = 60ð  `Iqv 
Av!Q| wÎfzRwU AuvK!Z n!e| 

 A¼b : 
 1.  h!Kv!bv GKwU iwk¥ DF  _!K cwimxgv a + b Gi mgvb 

K!i DE Ask  K!U wbB| 
 2. D I E we: ỳ!Z DE  iLvs!ki GKB cv!k Āx Gi mgvb 

ĀEDL Ges Āy Gi mgvb ĀDEM AuvwK| 
 3.  KvY ỳBwUi mgwØLÊK DG I EH AuvwK| g!b Kwi, 

DG I EH iwk¥Øq ci¯<i!K A we:`y!Z  Q` K!i| 
 4. A we:`y!Z ĀADE Gi mgvb ĀDAB Ges ĀAED Gi 

mgvb ĀEAC AuvwK| AB Ges AC iwk¥Øq DE 
 iLvsk!K h_vµ!g B I C we:`y!Z  Q` K!i| Zvn!j, 
ABC-B DwÏó wÎfzR| 

j  

 

 

a 

b 

3  m.wg. 

7  m.wg. 
45ð 

(x ý 5)ð 

55ð 
(y ý 5)ð 

X 

Y 

D 

A 
E B 

C 

Z 

3  m.wg. 

7  m.wg. 

45ð 

45ð 

55ð 55ð 

 

A 

F C B 

E 

A 

B 
D 

C 
E 
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 A¼b :  
 1.  h!Kv!bv iwk¥ AX  _!K AB = b = 7  m.wg. wbB| 
 2. AB  iLvs!ki A we:`y!Z 55ð Gi mgvb ĀBAY Ges B 

we:`y!Z 45ð Gi mgvb ĀABZ AuvwK| 
 3. Avevi AB  iLvsk  _!K AE = a = 3  m.wg.  K!U wbB| 
 4. E we:`y!Z EC || AY AuvwK hv BZ iwk¥!K C we:`y!Z  Q` 

K!i| 
 5. Avevi CD || BA AuvwK hv AY iwk¥!K D we:`y!Z  Q` 

K!i| Zvn!j, ABCD-B DwÏó UªvwcwRqvg| 

6bs cÖ!kSi mgvavb 

h  
 

s 
3  mwg. 

F 

A D 

B E 
C 

s 

s 

s 

s 

 
 wP!Î, s = 3  m.wg. evûwewkó GKwU eM© ABCD Aw¼Z 

n!jv| 

i  

a

60ð
x

B

3.5 †m.wg.
s

8 †m.wg.

x

C
E

A

G

D

F

a

 
b 

y 

7 

 

y 

 
 we!kl wbe©Pb : g!b Kwi,  Kv!bv wÎfy!Ri f=wg a = 5  m.wg., 

f =wg msjMS GKwU  KvY Āy = 60ð Ges Aci ỳB evûi mgwó 
b = 7  m.wg.  `Iqv Av!Q| wÎfyRwU AuvK!Z n!e| 

 A¼b : 
 1.  h!Kv!bv GKwU iwk¥ BE  _!K f=wg a Gi mgvb K!i 

BC  iLvsk  K!U wbB| BC  iLvs!ki B we: ỳ!Z Āy Gi 

mgvb ĀCBF AuvwK|  

 2. BF iwk¥  _!K b Gi mgvb K!i BD Ask KvwU| 
 3. C, D  hvM Kwi| C we: ỳ!Z CD  iLvs!ki  h cv!k B 

we:`y& Av!Q  mB cv!k ĀBDC Gi mgvb ĀDCG AuvwK| 
 4. CG iwk¥ BD  K A we:`y!Z  Q` K!i| 
 Zvn!j, ABC-B DwÏó wÎfyR| 

j  

 

 a 
5  m.wg. 

b 
7  m.wg. 

x 

70ð 

y 
60ð 

A 
E B 

X 
y x x b 

a 
D 

Y Z 

y 
C 

 
 we!kl wbe©Pb : UªvwcwRqv!gi mgva@ivj evûØq a = 5  m.wg., 

b = 7  m.wg. Ges e>nËi evû b msjMS  KvYØq Āx = 70ð Ges 
Āy = 60ð  `Iqv Av!Q| UªvwcwRqvgwU AuvK!Z n!e| 

 A¼!bi weeiY :  
 1.  h!Kv!bv iwk¥ AX  _!K AB = b = 7  m.wg. wbB| 
 2. AB  iLvs!ki A we:`y!Z Āx = 70ð Gi mgvb ĀBAY 

Ges B we: ỳ!Z Āy = 60ð Gi mgvb ĀABZ AuvwK| 
 3. Avevi AB  iLvsk  _!K AE = a = 5  m.wg.  K!U wbB| 
 4. E we:`y!Z EC || AY AuvwK hv BZ iwk¥!K C we:`y!Z  Q` 

K!i| 
 5. Avevi CD || BA AuvwK hv AY iwk¥!K D we:`y!Z  Q` K!i|  
 Zvn!j, ABCD-B DwÏó UªvwcwRqvg| 

7bs cÖ!kSi mgvavb 

h  `Iqv Av!Q, 

     tanC = 
3
4

 

 ev, tan2C = ( )3
4

2
    [Dfqc¶!K eM© K!i] 

 ev, tan2C = 
9
16

 

 ev, sec2C ý 1 = 
9

16
 

 ev, sec2C = 
9

16
 + 1 = 

9 + 16
16

 = 
25
16

 

 ev, secC = 
25
16

    [eM©g=j K!i] 

  secC = 
5
4

 

  wb!Y©q gvb : 5
4
. 

i  `Iqv Av!Q,  
     2cos (A + B) = 1 = 2 sin (A – B) 
  2 cos (A + B) = 1 

 ev, cos (A + B) = 
1
2
  

 ev, cos(A + B) = cos60ð   [ cos60ð = 
1
2

  ] 

  A + B = 60ð  ................................... (i) 
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 Avevi, 
 2sin (A – B) = 1 

 ev, sin (A – B) = 
1
2
  

 ev, sin (A – B) = sin30ð 
 A – B = 30ð ....................................... (ii) 
 (i) bs I (ii) bs  hvM K!i cvB, 
     A + B + A – B = 60ð + 30ð 
 ev, 2A = 90ð 

 ev, A = 
90ð
2

 

 A = 45ð
  cosec2A = cosec 2  45ð 
  = cosec 90ð 
  = 1 

  cosec2A Gi gvb 1. (Ans.) 

j  `Iqv Av!Q, 
 cotñ + cosñ = m Ges cotñ ý cosñ = n 

 evgc¶ = m2 ý n2 

  = (cotñ + cosñ)2 ý (cotñ ý cosñ)2 
  = 4 cotñ cosñ 

  = 4 cot2ñ cos2ñ 

  = 4 cot2ñ (1 ý sin2ñ) 

  = 4 cot2ñ ý cot2ñ sin2ñ 

  = 4 cot2ñ ý 
cos2ñ
sin2ñ   sin2ñ 

  = 4 cot2ñ ý cos2ñ 

  = 4 (cotñ + cosñ) (cotñ ý cosñ) 

  = 4 mn 

  = Wvbc¶ 
  m2 ý n2 = 4 mn. (cÖgvwYZ) 

8bs cÖ!kSi mgvavb 
h  

 

 wP!Î, AB GKwU MvQ| hvi Qvqv BC| Mv!Qi DbSwZ  KvY 
ĀBCA = ñ|  h!nZz, Mv!Qi D;PZv I Qvqvi AbycvZ 3 : 1 

  AB : BC = 3 : 1 

 ev, 
AB
BC

 = 
3

1
 

 ev, tanñ = 3 

 ev, tanñ = tan60ð 
  ñ = 60ð 
 wb!Y©q MvQwUi DbSwZ  KvY ñ = 60ð (Ans.) 

i  

 
 wPÎ n!Z cvB, 
 MòNò || MN e!j, 
 ĀAMB = ĀMòAM = 45ð 
 ĀANB = ĀNòAN = 60ð 
 awi, AB = h wg. 
 Ges, MB = x wg. 
  BN = (1500 ý x) wg. 
 GLb, ABM G, 

 tan ĀAMB = 
AB
MB

 

 ev, tan 45ð = 
h
x
 

 ev, 1 = 
h
x
 

  x = h ... ... ... (i) 

 Avevi, ABN G, 

  tan ĀANB = 
AB
BN

 

 ev, tan60ð = 
h

1500 ý x
 

 ev, h = 3 (1500 ý x) 

 ev, h = 3  1500 ý 3x 

 ev, h = 3  1500 ý 3h  [ x = h] 

 ev, h + 3h = 3  1500 

 ev, h (1 + 3) = 3  1500 

 ev, h = 
3  1500

1 + 3
 

  h = 950.962 wg. 
  wb!Y©q AB = 950.962 wg. (Ans.) 

j  

 
 awi, PQ = h 

 Ges PR = x 

   RQ = h ý x 

 wPÎvbymv!i, PR = RS 

 Ges ĀSRQ = 60ð 

A 

Nò 60ð 45ð Mò 

M N 
B 

wPÎ-1 : MN = 1500 wg. 

MòNò || MN 

h 

x (1500ýx) 

S Q 

R 

P 

60ð 

15 wg. 

wPÎ-2  

A 

C B ñ 



P¨v‡Ýji GmGmwm kU© mv‡Rk‡Ýi DËigvjv     166 

 GLb, SRQ G, 

  sin ĀSRQ = 
SQ
RS

 

 ev, sin60ð = 
15
x

 

 ev, 
3

2
 = 

15
x

 

 ev, 3x = 30 

 ev, x = 
30

3
 

 ev, x = 
30 3

3
 

  x = 10 3 

 Avevi, SRQ G, 

 tan ĀSRQ = 
SQ
RQ

 

 ev, tan60ð = 
15

h ý x
 

 ev, 3 = 
15

h ý x
 

 ev, 3h ý 3x = 15 

 ev, 3h = 15 + 3x 

 ev, h = 
15 + 3  10 3

3
  [ x = 10 3] 

 ev, h = 
15 + 30

3
 

 ev, h = 
45

3
 

 ev, h = 
45 3

3
 = 15 3 = 25.98 wg. 

  PQ LuywUi D;PZv 25.98 wg. 

9bs cÖ!kSi mgvavb 

h mgevû wÎfy!Ri cÖwZwU evûi "`N©¨ a GKK n!j, Gi  ¶Îdj 

= 
3

4
  a2 eM© GKK 

 mgwØevû wÎfy!Ri mgvb mgvb evûi "`N©¨ a GKK Ges f:wgi 

"`N©¨ b  GKK n!j Gi  ¶Îdj = 
b
4
 4a2 – b2  eM© GKK| 

i  
D

O

C

BA a

ad2

d1

a

a

 
 g!b Kwi, i¤̂!mi evûi "`N©¨ = a  m.wg. 
  i¤̂!mi cwimxgv = 4a 

 cÖkSg!Z, 4a = 180 

 ev, a = 
180

4
  

  a = 45  m.wg. 
  AB = 45  m.wg. 
 ¶z`ªZg K!Y©i "`N©¨, d1 = BD = 54  m.wg. 

  OB = 
BD
2

  = 
54
2

  = 27  m.wg. 

 GLb, AOB mg!KvYx wÎfyR n!Z cvB, 
 OA2 + OB2 = AB2              [wc_v!Mviv!mi Dccv`¨ Abymv!i] 
 ev, OA2 = AB2 – OB2 

 ev, OA = AB2 – OB2  = 452 – 272   

  = 2025 – 729  = 1296  
  OA = 36 

  e>nËi K!Y©i "`N©¨ d2 = AC 

  = 2  OA 

  = 2  36 = 72  m.wg. 

  i¤̂!mi  ¶Îdj = 
1
2

   d1  d2 

  = 
1
2

   54  72 eM©  m.wg. 
  = 1944 eM©  m.wg. 
  wb!Y©q i¤̂!mi  ¶Îdj 1944 eM©  m.wg.| 

j  

 
  `Iqv Av!Q, 
 e>ËvKvi gv!Vi e¨vm, 2r = 26 wgUvi 

  e>ËvKvi gv!Vi e¨vmva©, r = 
26
2

  = 13 wg. 

  e>ËvKvi gv!Vi  ¶Îdj = ðr2 eM© wg. 
 c_mn e>ËvKvi gv!Vi e¨vmva©, r1 = (13 + 2) = 15 wg. 
  c_mn e>ËvKvi gv!Vi  ¶Îdj = ðr1

2 eM© wg. 
  c!_i  ¶Îdj = (ðr1

2 – ðr2) eM© wg. 
  = ð(r1

2 – r2) eM© wg. 
  = ð(152 – 132) eM© wg. 
  = ð(225 – 169) eM© wg. 
  = 3.1416  56 eM© wg. 
  = 175.9296 eM© wg. 
  wb!Y©q c!_i  ¶Îdj 175.9296 eM© wg.| 

10bs cÖ!kSi mgvavb 

h cÖ`Ë DcvËMy!jv!K gv!bi Eay©µg Abymv!i mvwR!q cvB,  
 13, 14, 15, 16, 17, 18, 19, 20; GLv!b DcvË msL¨v  
 8wU hv  Rvo|  

  ga¨K = 
( )8

2
 Zg c` + ( )8

2
 + 1  Zg c`

2
 

  = 
4 Zg c`  + 5 Zg c`

2  

  = 
16 + 17

2
 = 

33
2

 = 16.5 

  wb!Y©q ga¨K: 16.5 (Ans.) 

i Dcv!Ëi m!e©v;P gvb 99 Ges me©wbæ gvb 50  

  cwimi = (99 – 50) + 1 = 49 + 1 = 50  

  kÖwYe¨vwß 5 a!i  kÖwYmsL¨v =  
50
5

 = 10wU  
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  kÖwYe¨vwß 5 a!i MYmsL¨v wb!ekb mviwY "Zwi Kiv n!jv :  
 kÖwYe¨vwß U¨vwj MYmsL¨v 

50–54 | 1 
55–59 | | 2 
60–64 | | | 3 
65–69 | | | 3 
70–74 | | | | 4 
75–79  |||| 5 

80–84  |||| | | 7 

85–89 | | 2 
90–94 | | 2 
95–99 | 1 

  n = 30 

GLv!b, MYmsL¨v me©vwaK 7 Av!Q (80 – 84)  kÖwY!Z| 
 cÖPziK  kÖwY (80 – 84)  

 cÖPziK = L + 
1

 1 + 2
 × h  

 = 80 + 
2

2 + 5
 × 5 

 = 80 + 1.429 
 = 81.429 

GLv!b,  
L = 80 
1 = 7 – 5 = 2 
2 = 7 – 2 = 5 
h = 5 

 wb!Y©q cÖPziK : 81.429 (Ans.) 

j AwRf  iLv A¼!bi mviwY :  
 kÖwYe¨vwß MYmsL¨v µg!hvwRZ MYmsL¨v 
50 – 54 1 1 
55 – 59 2 3 
60 – 64 3 6 
65 – 69 3 9 
70 – 74 4 13 
75 – 79 5 18 
80 – 84 7 25 
85 – 89 2 27 
90 – 94 2 29 
95 – 99 1 30 

 QK KvM!R x-A¶ eivei cÖwZ Ni!K  kÖwYe¨vwßi D;Pmxgvi 
GKK a!i Ges y-A¶ eivei QK KvM!Ri cÖwZ Ni!K 
µg!hvwRZ MYmsL¨vi GKK a!i cÖ`Ë Dcv!Ëi AwRf  iLv 
AuvKv n!jv| g=jwe:`y  _!K 49 ch©a@ NiMy!jv Av!Q  evSv!Z 
 Q` wPý e¨envi Kiv n!q!Q|  

 

X  µ
g!

hv
wR

Z 
MY

ms
L¨

v 


 

Y 
30 

25 

20 

15 

10 

5 

Xò 49 
Yò 

54 59 64 69 74 79 84 89 94 99 

 kÖwYe¨vwßi D;Pmxgv  

 

 

11bs cÖ!kSi mgvavb 

h cÖ`Ë DcvËMy!jv!K gv!bi Eay©µgvbymv!i mvwR!q cvB,  
 17, 19, 20, 21, 23, 26, 35, 39; GLv!b DcvË msL¨v 8wU hv  Rvo|  

 ga¨K = 

8
2
 Zg c` + ( )8

2
 + 1  Zg c`

2
= 

4 Zg c` + 5 Zg c`
2

  

  = 
21 + 23

2
 = 

44
2

 = 22 

  wb!Y©q ga¨K = 22 (Ans.) 

i msw¶ß c×wZ!Z Mo wbY©!qi mviwY : 

 kÖwYe¨vwß ga¨we:`y 
xi 

MYmsL¨v 
i 

avcwePz¨wZ 

ui = 
xi – a

h
 

iui 

33 – 42 37.5 4 – 3 – 12 
43 – 52 47.5 7 – 2 – 14 
53 – 62 57.5 9 – 1 – 9 
63 – 72 67.5a 10 0 0 
73 – 82 77.5 5 1 5 
83 – 92 87.5 5 2 10 

  n = 40  õiui = ý 20 

  Mo –x = a + 
õiui

n
 × h = 67.5 + 

– 20
40

 × 10  

  = 67.5 – 5 = 62.5 
  wb!Y©q Mo 62.5 (Ans.) 

j AwRf  iLv A¼!bi mviwY :  
 kÖwYe¨vwß MYmsL¨v µg!hvwRZ MYmsL¨v 
33 – 42 4 4 
43 – 52 7 11 
53 – 62 9 20 
63 – 72 10 30 
73 – 82 5 35 
83 – 92 5 40 

 GLb, x A¶ eivei QK KvM!Ri cÖwZ 1 Ni!K  kÖwY 
e¨eav!bi D;Pmxgvi 2 GKK Ges y A¶ eivei QK KvM!Ri 
cÖwZ 1 Ni!K µg!hvwRZ MYmsL¨vi 1 GKK a!i cÖ`Ë 
Dcv!Ëi AwRf  iLv AuvKv n!jv| g=jwe:`y  _!K 32 ch©a@ 
NiMy!jv Av!Q eySv!Z  Q` wPý e¨envi Kiv n!q!Q|  

 

O 

Y 

Xò X 
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  g!Wj  U÷- 02  
eûwbe©vPwb Afx¶v 

 
 

DË
i 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  

16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  

m„Rbkxj 
1bs cÖ!kSi mgvavb 

h  `Iqv Av!Q, f(a) = a3 ý 4a2 + 5a + 2b 
   f(ý1) = (ý 1)3 ý 4(ý1)2 + 5(ý1) + 2b 

  = ý 1 ý 4 ý 5 + 2b 

  = 2b ý 10 

 cÖkSg!Z, 
  f(ý1) = 0 

 ev, 2b ý 10 = 0 

 ev, 2b = 10 

 ev, b = 
10
2

 

  b = 5 

  wb!Y©q b = 5. (Ans.)  

i  `Iqv Av!Q, U = {x þ N : x we!Rvo msL¨v Ges 3 < x < 15} 

  = {5, 7, 9, 11, 13} 

  A = {x þ N : 7 < x < 15} 

  = {9, 11, 13}    [ A  U] 
  B = {5, 7, 11, 13} 

  C = {x þ N : x, 3 Gi MywYZK x < 15} 

 15  _!K  QvU 3 Gi MywYZKMy!jv n!jv, 3, 6, 9, 12,  h!nZz, C  U 
  C = {9} 

  Aò = U/A 

  = {5, 7, 9, 11, 13} ý {9, 11, 13} 

  = {5, 7} 
 B\C = {5, 7, 11, 13}\{9} 
  = {5, 7, 11, 13} 

 Aò ø (B\C) = {5, 7} ø {5, 7, 11, 13} 

  = {5, 7, 11, 13} (Ans.) 

    

j  `Iqv Av!Q, B = {5, 7, 11, 13} 

 P(B) = {{5}, {7}, {11}, {13}, {5, 7}, {5, 11}, {5, 13},  

{7, 11}, {7, 13}, {11, 13}, {5, 7, 11}, {5, 7, 13},  

{5, 11, 13}, {7, 11, 13}, {5, 7, 11, 13}, ö} 

 GLv!b, B Gi Dcv`vb msL¨v, n = 4 

 P(B) Gi Dcv`vb msL¨v 16 = 24 = 2n 

 B Gi Dcv`vb msL¨v n n!j, P(B) Gi Dcv`vb msL¨v 2n  K 
mg_©b K!i| (cÖgvwYZ)  

2bs cÖ!kSi mgvavb  

h y2 + 2z – 1 – z2 = y2 – (z2 – 2z + 1)  

  = y2 – (z – 1)2  
  = (y + z – 1) (y – z + 1)  

  wb!Y©q Drcv`!K we!kÐlY :  (y + z – 1) (y – z + 1) (Ans.)  

i  `Iqv Av!Q, x6 + 1 = 18 3x3  

  ev, x6 ý 18 3x3 + 1 = 0 

  ev, (x3)2 ý 2.x3. 9 3 + (9 3)2 ý (9 3)2 + 1 = 0 

  ev, (x3 ý 9 3)2 ý 243 + 1 = 0 

  ev, (x3 ý 9 3)2 = 242 

  ev, x3 ý 9 3 = 242      [eM©g=j K!i] 

  ev, x3 ý 9 3 = 11 2 

  ev, x3 = 9 3 + 11 2 = 3 3 + 9 2 + 6 3 + 2 2 

  ev, x3 = ( 3)3 + 3( 3)2 . 2 + 3 3.( 2)2 + ( 2)3 

  ev, x3 = ( 3 + 2)3 

   x = 3 + 2. (cÖgvwYZ) 

j  `Iqv Av!Q, p2 = 7 + 4 3 

  ev, p2 = 4 + 2.2. 3 + 3  

  ev, p2 = (2)2 + 2.2. 3 + ( 3)2  
  ev, p2 = (2 + 3)2  

   p = 2 + 3         [eM©g=j K!i] 

  
1
p

 = 
1

2 + 3
  

  = 
2 – 3

(2 + 3) (2 – 3)
  

  = 
2 – 3

22 – ( 3)2 

  = 
2 – 3
 4 – 3

 

  = 2 – 3 

  p – 
1
p
 = (2 + 3) – (2 – 3)  

  = 2 + 3 – 2 + 3 

  = 2 3 

 cÖ`Ë ivwk = 
p6 – 1

p3   

  = 
p6

p3 – 
1
p3 

  = p3 – ( )1
p

3

  

  = ( )p – 
1
p

3

 + 3. p. 
1
p
 ( )p – 

1
p

 

  = (2 3)3 + 3 × 2 3 

  = 8 × 3 3 + 6 3 

  = 24 3 + 6 3 

  = 30 3 

  wb!Y©q gvb : 30 3 (Ans.) 
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3bs cÖ!kSi mgvavb 
h g!b Kwi, cÖ`Ë avivwUi cÖ_g c`, a = 8 
 Ges mvaviY Aa@i, d = 11 ý 8 = 3 

  avivwUi m Zg c` = a + (m ý 1)d 

  = 8 + (m – 1)3 
  = 8 + 3m – 3 
  = 3m + 5 (Ans.)  

i g!b Kwi, avivwUi cÖ_g c`, a = 6 
  mvaviY AbycvZ = r 

 Avgiv Rvwb, My!YvËi avivi n Zg c` = arn–1 

  avivwUi wØZxq c`, b = ar2–1 = 6r ..................(i) 

  Z&Zxq c`, c = ar3–1 = 6r2 ................(ii)  

                    PZz_© c` = ar4–1 = 6r3 .................(iii) 

        Ges cÂg c`, d = ar5–1 = 6r4 .................(iv) 

 cÖkSg!Z, 6r3 = 162 

  ev, r3 = 
162
6

  

  ev, r3 = 27 

  ev, r3 = (3)3 

   r = 3 
 r = 3 n!j (i), (ii) I (iv) bs mgxKiY n!Z cvB, 
   b = 6  3 = 18 
  c = 6  32 = 6  9 = 54 
            d = 6  34 = 6  81 = 486 

  wb!Y©q gvb b = 18 Ges d = 486 (Ans.) 

j  `Iqv Av!Q, 6
x

 = p– 1 + q– 1 

  ev, 
6
x
 = 

1
p
 + 

1
q

 

  ev, 
6
x
 = 

q + p
pq

 

  ev, 
x
6
 = 

pq
p + q

 

  ev, x = 
6pq

p + q
 

  ev, 
x
3p

 = 
2q

p + q
 [3p Øviv fvM K!i] 

  ev, 
x + 3p

x ý 3p
 = 

2q + p + q

2q ý p ý q
  [ hvRb-we!qvRb K!i] 

   
x + 3p

x ý 3p
 = 

p + 3q

q ý p
 ... ... (i) 

 Avevi, x = 
6pq

p + q
 

  ev, 
x
3q

 = 
2p

p + q
 [3q Øviv fvM K!i] 

  ev, 
x + 3q

x ý 3q
 = 

2p + p + q

2p ý p ý q
  [ hvRb-we!qvRb K!i] 

   
x + 3q

x ý 3q
 = 

3p + q

p ý q
 ... ... (ii) 

 (i) I (ii) bs mgxKiY  hvM Kwi, 

 
x + 3p

x ý 3p
 + 

x + 3q

x ý 3q
 = 

p + 3q

q ý p
 + 

3p + q

p ý q
 

  = 
p + 3q

q ý p
 ý 

3p + q

q ý p
 = 

p + 3q ý 3p ý q

q ý p
 

  = 
2(q ý p)

(q ý p)
 = 2 (cÖgvwYZ) 

4bs cÖ!kSi mgvavb 
h  

 

Q 

a 

O 

P  
 wP!Î, PQ DwÏó ¯<k©K| 

i  

 
 we!kl wbe©Pb : g!b Kwi,  Kv!bv wÎfy!Ri f=wg a = 4  m.wg., 

f =wgmsjMS GKwU  KvY Āx = 60ð Ges Aci ỳB evûi mgwó    
s = 7  m.wg.  `Iqv Av!Q| wÎfyRwU AuvK!Z n!e| 

 A¼b : 
 1.  h!Kv!bv GKwU iwk¥ BE  _!K f=wg a Gi mgvb K!i 

BC  iLvsk  K!U wbB| BC  iLvs!ki B we: ỳ!Z Āx Gi 
mgvb ĀCBF AuvwK|  

 2. BF iwk¥  _!K s Gi mgvb K!i BD Ask KvwU| 
 3. C, D  hvM Kwi| C we: ỳ!Z CD  iLvs!ki  h cv!k B 

we:`y& Av!Q  mB cv!k ĀBDC Gi mgvb ĀDCG AuvwK| 
 4. CG iwk¥ BD  K A we:`y!Z  Q` K!i| 
  Zvn!j, ABC-B DwÏó wÎfyR|  

j  

 
 g!b Kwi, GKwU i¤^!mi cwimxgv p = 4 + 7 = 11  mwg Ges 

GKwU  KvY Āx = 60ð  `Iqv Av!Q| i¤̂mwU AuvK!Z n!e| 
 A¼!bi weeiY : 
 1.  h!Kv!bv iwk¥ PF  _!K p-Gi mgvb PE  K!U wbB| 

 2. PE- K G we:`y!Z wØLwÊZ Kwi  hb PG = 
1
2

 p| Avevi   

PG- K Q we:`y!Z wØLwÊZ Kwi  hb PQ = 
1
4

 p nq| 

11  m.wg. 

T 

x 
60ð 

a

60ð
x

B

3.5 †m.wg.
s

8 †m.wg.

x

C
E

A

G

D

F

a

7  m.wg. 

4  m.wg. 

s 
7  mwg 
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 3. PQ-Gi P we:`y!Z Āx Gi mgvb ĀQPT AuvwK| 

 4. PT iwk¥  _!K 1
4
 p-Gi mgvb PS wbB| Q I S- K  K: ª̀ 

K!i 1
4
 p-Gi mgvb e¨vmva© wb!q ĀQPS-Gi Af¨a@!i ỳBwU 

e>ËPvc AuvwK| awi Zviv ci¯<i!K R we: ỳ!Z  Q` K!i| 
 5. Q, R I S, R  hvM Kwi| 
 Zvn!j, PQRS-B DwÏó i¤̂m| 

5bs cÖ!kSi mgvavb 

h  
 S 

O 
R P 

Q  
wP!Î, O  K: ª̀wewkó e>!Ë PQRS PZzfz©RwU Aa@wj©wLZ| 
Avgiv Rvwb, e>!Ë Aa@wj©wLZ PZzfz©!Ri  h!Kv!bv `yBwU wecixZ 
 Kv!Yi mgwó 180ð|  
 ĀPQR + ĀPSR = 180ð 

ev, ĀPQR + 
1
2
 ĀPQR = 180ð [... ĀPQR = 2 ĀPSR] 

ev, ( )1 + 
1
2

ĀPQR = 180ð 

ev, 
3
2
  ĀPQR = 180ð 

ev, ĀPQR = 180ð  
2
3
 

 ĀPQR = 120ð (Ans.) 

i GLv!b, M  K:`ªwewkó CDRE GKwU e>Ë  Ges Zvi GKB 
DcPvc DRE Gi Dci `Êvqgvb e>Ë¯9 ĀDCE Ges  K: ª̀¯9 

ĀDME| cÖgvY Ki!Z n!e  h, ĀDCE = 
1
2
 ĀDME. 

  

R 

D S 

O
Q 

P C 

E 

R 

D 
N 

M 

 
A¼b : g!b Kwi, CE  iLvsk  K: ª̀Mvgx bq| G!¶!Î C we: ỳ 
w`!q  K: ª̀Mvgx  iLvsk CN AuvwK| 
cÖgvY : 
avc-1 : CMD Gi ewnt¯9  KvY ĀDMN = ĀDCM + ĀCDM 

[ wÎfz!Ri ewnt¯9  KvY Gi Aa@t¯9 wecixZ  KvYØ!qi mgwói mgvb] 
avc-2 : CMD G MC = MD  [GKB e>!Ëi e¨vmva©] 
AZGe, ĀDCM = ĀCDM [mgwØevû wÎfz!Ri f:wgmsjMS  KvY ỳBwU mgvb] 
avc-3 : avc (1) I (2)  _!K ĀDMN = 2ĀDCM 

avc-4 : GKBfv!e, CME  _!K ĀEMN = 2ĀECM 

avc-5 : avc (3) I (4)  _!K ĀDMN + ĀEMN = 2ĀDCM 

+ 2ĀECM 

ev, ĀDME = 2ĀDCE   [ ĀDMN + ĀEMN = ĀDME] 

 ĀDCE = 
1
2
 ĀDME (cÖgvwYZ) 

j  
 C 

E 

M 

U V 

D  
we!kl wbe©Pb : wP!Î, M e>!Ëi  K:`ª Ges CD I CE e>!Ëi ỳBwU 
mgvb R¨v| 
cÖgvY Ki!Z n!e  h, CD I CE R¨vØq e>!Ëi  K:`ª M  _!K    
mg =̀ieZ©x| 
A¼b : M  _!K CD Ges CE R¨vØq Gi Dci h_vµ!g MU Ges 
MV j¤̂ AuvwK| M, C  hvM Kwi| 
cÖgvY :  
avc-1 : MU  CD I MV  CE 

myZivs, CU = DU Ges CV = EV. [ K: ª̀  _!K e¨vm wfbS  h!Kv!bv 
R¨v Gi Dci Aw¼Z j¤^ R¨v!K mgwØLwÊZ K!i] 

 CU = 
1
2

 CD Ges CV = 
1
2
 CE 

avc-2 : wKa8 CD = CE [ `Iqv Av!Q] 
 CU = CV 

avc-3 : GLb, CMU I CMV mg!KvYx wÎfzRØ!qi g!a¨, 
AwZfzR MC = AwZfzR MC 

Ges CU = CV  

CMU  CMV [AwZfzR-evû me©mgZv] 
 MU = MV 

avc-4 : wKa8 MU Ges MV  K:`ª M  _!K h_vµ!g CD R¨v I 
CE R¨v-Gi =̀iZ¡| 

 CD I CE R¨vØq e>ËwUi  K: ª̀ M  _!K mg =̀ieZ©x| (cÖgvwYZ) 

6bs cÖ!kSi mgvavb 

h  h!nZz, OM  AB  

  ĀOMA = ĀOMB = 90ð 
  ĀBOM = 180ð – 90ð – 30ð = 60ð  
  GKBfv!e ĀAOM = 60ð  

  AOC mij!KvY,  
  ĀAOM + ĀBOM + ĀBOC = 180ð  
 ev, 60ð + 60ð + ĀBOC = 180ð  
  ĀBOC = 180ð – 60ð – 60ð = 60ð  
  wb!Y©q ĀBOC = 60ð (Ans.) 

i  `Iqv Av!Q, OB = 10  m.wg. 

 OM = (
y
2
 ý 2)  m.wg. 

  BM = 
1
2

 AB = 
1
2

 y  m.wg. = 
y
2
  m.wg. 

 OMB mg!KvYx wÎfy!R, 
 OB2 = OM2 + BM2   [wc_v!Mviv!mi Dccv!`¨i mvnv!h¨] 

 ev, (10)2 = ( )y
2
 ý 2

2

 + ( )y
2

2
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 ev, 100 = 
y2

4
 ý 2. 

y
2
 . 2 + 4 + 

y2

4
 

 ev, 100 = 2  
y2

4
 ý 2y + 4 

 ev, 100 = 
y2

2
 ý 2y + 4 

 ev, 100 = 
y2 ý 4y + 8

2
 

 ev, y2 ý 4y + 8 = 200 

 ev, y2 ý 4y + 8 ý 200 = 0 

 ev, y2 ý 4y ý 192 = 0 

 ev, y2 ý 16y + 12y – 192 = 0 

 ev, y(y ý 16) + 12(y ý 16) = 0 

 ev, (y ý 16) (y + 12) = 0 

 nq, y ý 16 = 0 

  y = 16 

 A_ev, y + 12 = 0 

  y = ý 12  [GwU MÖnY!hvM¨ bq] 
  y = 16  m.wg.| 
 [we.`ª.: L-Gi mgvav!b ĀB = 30ð aZ©e¨ b!n|] 
 

j 
 

C 

A 

T O 
M 

B 

 
 O  K: ª̀wewkó e>!Ëi ewnt¯9 GKwU we:`y T  _!K C we: ỳ!Z 

¯<k©K A¼b Ki!Z n!e| 
 A¼!bi avcmg–n :  
 avc-1 : O, T  hvM K!i OT  iLv!K M we: ỳ!Z wØLwÊZ Kwi| 
 avc-2 :M  K  K: ª̀ K!i OM e¨vmva© wb!q GKwU e>Ë AuvwK hv 

O  Kw: ª̀K e>!Ëi A Ges C we:`y!Z  Q` K!i| 
 avc-3 :T, A Ges T, C  hvM Kwi| Zvn!j TC-B wb!Y©q 

¯<k©K| 

7bs cÖ!kSi mgvavb 

h  `Iqv Av!Q, 
     cosecñ = 2 

 ev, cosec2ñ = 22   [eM© K!i] 

 ev, cosec2ñ = 4 

 ev, 1 + cot2ñ = 4 

 ev, cot2ñ = 4 ý 1 

 ev, cot2ñ = 3 

 ev, 
1

cot2ñ = 
1
3

 

 ev, tan2ñ = 
1
3

 

  tanñ = 
1

3
 

i  `Iqv Av!Q, cotB = 3 

 evgc¶ = 
cosec2B + sec2B

cosec2B ý sec2B
 

  =  
1 + cot2B + (1 + tan2B)

1 + cot2B ý (1 + tan2B)
 

  = 
1 + cot2B + 1 + tan2B

1 + cot2B ý 1 ý tan2B
 

  = 
2 + cot2B + tan2B

cot2B ý tan2B
 

  = 

2 + cot2B + 
1

cot2B

cot2B ý 
1

cot2B

 

  = 

2 + ( 3)2 + 
1

( 3)2

( 3)2 ý 
1

( 3)2

  = 

2 + 3 + 
1
3

3 ý 
1
3

 

  = 

5 + 
1
3

3 ý 
1
3

 = 

15 + 1
3

9 ý 1
3

 = 

16
3

8
3

 = 
16
3

  
3
8

  

  = 2  = Wvbc¶ 

  
cosec2B + sec2B

cosec2B ý sec2B
 = 2 (cÖgvwYZ) 

j  `Iqv Av!Q, ĀC = 60ð 

 GLv!b, 4 sin2ñ – (2 + 2 3) sinñ + 3 = 0 

 ev, 4sin2ñ – 2sinñ – 2 3 sinñ + 3 = 0 

 ev, 2sinñ (2sinñ – 1) – 3 (2 sinñ – 1) = 0 

 ev, (2sinñ – 1) (2 sin ñ  – 3) = 0  

 nq, 2sinñ – 1 = 0 A_ev, 2 sinñ – 3 = 0 

 ev, 2sinñ = 1 ev, 2 sinñ = 3 

 ev, sinñ =
1
2

 ev, sinñ = 
3 

 2
 

 ev, sinñ = sin 30ð ev, sinñ = sin 60ð 

 [ sin 30ð = 
1
2
 ] [ sin 60ð = 

3 
 2

] 

 ev, ñ = 30ð ev, ñ = 60ð 

 ev, ñ = 
1
2

  60ð = 
1
2

 ĀC  ñ = ĀC        

  ñ = 
1
2

 ĀC Ges ñ = ĀC. ( `Lv!bv n!jv) 

8bs cÖ!kSi mgvavb 

h  `Iqv Av!Q, sin(90ð ý ñ) = 
3
5

 

 ev, cosñ = 
3
5

 

 ev, cos2ñ = 
9

25
 

 ev, 1 ý sin2ñ = 
9

25
 ev, sin2ñ = 1 ý 

9
25

 = 
16
25

 

  sinñ = 
4
5
 (Ans.) 
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A 

40 wgUvi 
C 

B 

30ð 

h 

x D 

45ð 

i  `Iqv Av!Q, MvQwUi D;PZv, AB = 60 wgUvi| 

 
 MvQwU BC = h wgUvi D;PZvq  f!O wM!q m¤<=Y©fv!e wew;QbS bv 

n!q BD f:wgi mv!_ ĀBDC = 30ð  KvY DrcbS K!i| 
  hLv!b, BD = x wgUvi| 

 BCD G, sinĀBDC = 
BC
CD

 

 ev, sin30ð = 
h

60 ý h
 ev, 

1
2
 = 

h

60 ý h
 

 ev, 60 ý h = 2h ev, 3h = 60  h = 20 

 Avevi, BCD G, tan ĀBDC = 
BC
BD

 

 ev, tan 30ð = 
20
x

 ev, 
1

3
 = 

20
x

 

  x = 20 3 

  fvOv Ask  Mvov  _!K cÖvq 20 3 wgUvi =̀!i f:wg ¯<k© 
Ki!e| 

j awi, wgbviwUi D;PZv, 
 AB = h wgUvi| 

 ABD G, tanĀADB = 
AB
BD

 

 ev, tan 45ð = 
h
x
 

 ev, 1 = 
h
x
 

  h = x 

 Avevi, ABC G, tan ĀACB = 
AB
BC

 

 ev, tan30ð = 
h

40 + x
 ev, 

1

3
 = 

h
40 + h

  [ h = x] 

 ev, 40 + h = 3h ev, 40 = ( )3 ý 1 h 

  h = 
40

3 ý 1
  54.64 

  wgbviwUi D;PZv 54.64 wgUvi (cÖvq)| (Ans.) 

9bs cÖ!kSi mgvavb 
h g!b Kwi, AvqZ!¶!Îi ¶z`ªZi evûi "`N©¨ A_©vr cÖ¯9 x  mwg 

  AvqZ!¶ÎwUi "`N©̈  = x  1
1
2
 = 

3x
2

  mwg 

 cÖkSg!Z, 2( )3x
2

 + x  = 180 

  ev, 3x + 2x = 180 

  ev, 5x = 180 

  ev, x = 
180

5
   x = 36 

  AvqZ!¶ÎwUi ¶z`ªZi evûi "`N©¨ 36  mwg| (Ans.) 

i g!b Kwi, ABCD GKwU i¤^m Ges AC I BD KY©Øq ci¯<i 
O we:`y!Z  Q` K!i!Q| 

 A_©vr, i¤̂!mi GKwU KY©, AC = 72  mwg 
 Ges i¤̂!mi cwimxgv = 180  mwg 

  GK evûi "`N©¨ = 
180
4

 = 45  mwg 

 
  h!nZz i¤̂!mi KY©Øq ci¯<i!K mg!Kv!Y mgwØLwÛZ K!i| 

 myZivs, OA = 
72
2

 = 36  mwg 

 GLb AOD mg!KvYx wÎfz!R, 
 OA = 36  mwg, AD = 45  mwg 
 GLb, AD2 = Op8 + OD2 [ AD AwZfzR] 
 ev, OD2 = AD2 ý Op8  

 ev, OD2 = 452 ý 362 

   = 2025 ý 1296 
   = 729 
  OD = 27  
  KY©, BD = 2  OD 

    = 2  27 = 54  mwg 
  i¤̂!mi Aci KY© 54  mwg (Ans.) 

j g!b Kwi, ABC GKwU mgwØevû wÎfyR Ges Gi f=wg x  mwg| 

  Aci ỳB evû AB = AC = 
3x
4

  mwg| 

 
 

 cÖkSg!Z, x + 
3x
4

 + 
3x
4

 = 
180
2

 

 ev, x + 
3x
4

 + 
3x
4

 = 90 

 ev, 4x + 3x + 3x = 360 [4 Øviv MyY K!i] 
 ev, 10x = 360 

 ev, x = 
360
10

  

  x = 36 
 AZGe, BC = 36  mwg 

  AB = AC = 
3  36

4
  = 27  mwg 

 awi, a = 27  mwg, b = 36  mwg 

 - ¶Î ABC-Gi  ¶Îdj = 
b
4
 4a2 ý b2 

  = 
36
4

 4  (27)2 ý (36)2  

  = 9 2916 ý 1296  

  = 9  18 5  

  = 162 5  eM©wgUvi 

  wÎfyRwUi  ¶Îdj 162 5  eM©wgUvi| (Ans.) 

 

A B 

C D 

O 
32  m.wg. 72  mwg 

A 

C 

(60 ý h) wgUvi 

D 
B x 

30ð 

h 60 wgUvi 

A 

C B x 

3
4
 x 
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10bs cÖ!kSi mgvavb 

h GLv!b, MYmsL¨v me©vwaK 25 Av!Q (41 – 50)  kÖwY!Z| 

AZGe, cÖPziK  kÖwY (41 – 50)| 

 ga¨K  kÖwY wbY©q mviwY : 
 kÖwY 11-20 21-30 31-40 41-50 51-60 61-70 71-80 

MYmsL¨v 4 16 20 25 21 15 8 

µg!hvwRZ 
MYmsL¨v 

4 20 40 65 86 101 109 

 GLv!b, n = 109 Ges 
n + 1

2
  = 

109 + 1
2

  = 
110
2

  = 55 

 AZGe, ga¨K n!jv 55 Zg c!`i gvb| 55 Zg c!`i 
Ae¯9vb n!e (41 – 50)  kÖwY!Z 

 AZGe, ga¨K  kÖwY (41 – 50) 

i msw¶ß c×wZ!Z Mo wbY©!qi mviwY : 

 kÖwYe¨vwß ga¨gvb 
(xi) 

MYmsL¨v 
(fi) 

avc wePz¨wZ, 

ui = 
xi – a

h
  

fiui 

11 – 20 15.5 4 – 3 –12 

21 – 30 25.5 16 – 2 – 32 

31 – 40 35.5 20 – 1 – 20 

41 – 50 45.5  a 25 0 0 

51 – 60 55.5 21 1 21 

61 – 70 65.5 15 2 30 

71 – 80 75.5 8 3 24 

 gvU  n = 109  õfiui = 11 
 

 

  Mo, –x  = a + 
õfiui

n
   h 

  = 45.5 + 
11
109

   10 

  = 45.5 + 1.009 

  = 46.509 

GLv!b, 
a = 45.5 

n = 109 

õfiui = 11 

h = 10 

  wb!Y©q Mo 46.509. 

j ÔKÕ n!Z cÖvß, cÖPziK  kÖwY n!jv (41 – 50) 

  cÖPziK = L + 
1

1 + 2
  h 

  = 41 + 
5

5 + 4
   10 

  = 41 + 
50
9

  

GLv!b, L = 41 

1 = 25 –20 = 5 

2 = 25 – 21 = 4 

h = 10 

  = 41 + 
50
9

   

  = 41 + 5.56  

  = 46.56 

  wb!Y©q cÖPziK 46.56 

11bs cÖ!kSi mgvavb 

 K  µg!hvwRZ MYmsL¨v mviwY : 
 kÖwYe¨vwß MYmsL¨v µg!hvwRZ MYmsL¨v 
31 – 40 4 4 

41 – 50 6 10 

51 – 60 8 18 

61 – 70 12 30 

71 – 80 9 39 

81 – 90 7 46 

91 – 100 4 50 

 gvU n = 50  

i ÔKÕ Gi mviwY e¨envi K!i,  

 GLv!b, n
2
  = 

50
2

 = 25 

  25 Zg c!`i gvb n!e ga¨K| 25 Zg c!`i gvb 

 (61 – 70)  kÖwY!Z Aew¯9Z| 
  ga¨K  kÖwY (61 – 70)| 

 ga¨K = L + ( )n
2
 – FC   

h

m
   

  = 61 + (25 – 18)  
10
12

  

  = 61 + 7  
10
12

  

  = 61 + 5.83 
  = 66.83 

GLv!b, L = 61 

Fc = 18 

m = 12 

h = 10 

  wb!Y©q ga¨K 66.83. 

j MYmsL¨v eûfzR A¼!bi Rb¨ cÖ!qvRbxq mviwY : 
 kÖwYe¨vwß ga¨gvb MYmsL¨v 
31 – 40 35.5 4 
41 – 50 45.5 6 
51 – 60 55.5 8 
61 – 70 65.5 12 
71 – 80 75.5 9 
81 – 90 85.5 7 

91 – 100 95.5 4 

 QK KvM!Ri X A¶ eivei 1 Ni!K  kÖwY ga¨gv!bi 2 GKK 
Ges Y A¶ eivei 1 Ni!K MYmsL¨vi 1 GKK a!i cÖ`Ë 
Dcv!Ëi MYmsL¨v eûfzR AuvKv n!jv| 

 

15 

O 
X 

 kÖwYi ga¨gvb  

2
5

.5
 

3
5

.5
 

4
5

.5
 

5
5

.5
 

6
5

.5
 

7
5

.5
 

8
5

.5
 

9
5

.5
 

1
0

5
.5

 

10 

5 MY
ms

L¨
v 
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  g!Wj  U÷- 03  
eûwbe©vPwb Afx¶v 

 
 

DË
i 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  

16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  

m„Rbkxj 
1bs cÖ!kSi mgvavb 

h cÖ`Ë ivwk = 4P2 ý 1 + 2R ý R2 

  = 4P2 ý (R2 ý 2R + 1) 
  = (2P)2 ý (R ý 1)2 
  = (2P + R ý 1)(2P ý R + 1) (Ans.) 

i DÏxc!Ki (i)bs n!Z cvB, 
 x4 ý 38x2 + 1 = 0 

 ev, x4 + 1 = 38x2 

 ev, 
x4

x2 + 
1
x2 = 

38x2

x2  

 ev, x2 + 
1
x2 = 38 

 Avevi, ( )x2 ý 
1
x2

2

 = ( )x2 + 
1
x2

2

 ý 4.x2.
1
x2 

  = (38)2 ý 4 
  = 1444 ý 4 
  = 1440 
  = 144  10 

  x2 ý 
1
x2 = 144  10  [ x  0] 

  = 12 10 

 GLb, ( )x2 + 
1
x2 ( )x2 ý 

1
x2  = 38  12 10 

 ev, (x2)2 ý ( )1
x2

2

 = 456 10 

 ev, x4 ý 
1
x4 = 456 10 

  
x8 ý 1

x4  = 456 10 

  wb!Y©q gvb = 456 10 (Ans.) 

j  `Iqv Av!Q, 
       a2 = 17 + 12 2 

 ev, a2 = 9 + 2.3.2 2 + 8 

 ev, a2 = (3)2 + 2.3.2 2 + ( )2 2 2 

 ev, a2 = ( )3 + 2 2 2 

  a = 3 + 2 2  [ a  0] 

  
1
a
 = 

1

3 + 2 2
 

  = 
3 ý 2 2

( )3 + 2 2 ( )3 ý 2 2
 

  = 
3 ý 2 2

(3)2 ý ( )2 2 2
 

  = 
3 ý 2 2

9 ý 8
 

  = 3 ý 2 2 

  a + 
1
a
 = 3 + 2 2 + 3 ý 2 2 = 6 

 GLb, a2 + 
1
a2 = ( )a + 

1
a

2

 ý 2.a.
1
a
 = (6)2 ý 2 = 36 ý 2 

  a2 + 
1
a2 = 34 ... ... (i) 

 Avevi, a3 + 
1
a3 = ( )a + 

1
a

3

 ý 3.a.
1
a
 ( )a + 

1
a

 

  = (6)3 ý 3  6 = 216 ý 18 

  a3 + 
1
a3 = 198 ... ... (ii) 

 (i) I (ii) bs MyY K!i cvB, 

 ( )a2 + 
1
a2 ( )a3 + 

1
a3  = 34  198 

 ev, a5 + 
1
a
 + a + 

1
a5 = 6732 

 ev, a5 + 
1
a5 + ( )a + 

1
a

 = 6732 

 ev, a5 + 
1
a5 + 6 = 6732 

  a5 + 
1
a5 = 6726 (cÖgvwYZ) 

2bs cÖ!kSi mgvavb 

h  `Iqv Av!Q,  
  42p–1

 = 512  
 ev, (22)2p–1 = 512 

 ev, 24p–2 = 29 
 ev, 4p – 2 = 9  
 ev, 4p = 9 + 2  

  p = 
11
4

  

  wb!Y©q p = 
11
4

   

i  `Iqv Av!Q,  
  Q = 1  

 ev, log10x + log10 (x – 3) = 1  

 ev, log10[x(x –3)] = log1010 [ logaa = 1]  

 ev, x2 – 3x = 10  

 ev, x2 – 3x – 10 = 0  

 ev, x2 – 5x + 2x – 10 = 0  

 ev, x (x – 5) + 2 (x – 5) = 0  

 ev, (x + 2) (x – 5) = 0 

nq, x + 2 = 0 

 x = – 2 

GwU MÖnY!hvM¨ bq (x > 0) 

 wb!Y©q gvb : x = 5 (Ans.) 

A_ev, 
x – 5 = 0  
 x = 5 
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j  `Iqv Av!Q,  

 N = 
7m+1

(7m)m–1 ø 
(49)m+1

(7m–1)m+1 × 
3

79 

  = 
7m+1

7m2–m ø 
(72)m+1

7(m+1)(m–1) × (79)
1
3   

  = 
7m+1

7m2–m ø 
72m+2

7m2–1 × 73  

  = (7m+1–m2+m) ø (72m+2–m2+1) × 73 

  = 72m+1–m2–2m+m2–3+3 
  = 71 = 7  

  N = 7 (cÖgvwYZ) 

3bs cÖ!kSi mgvavb 

h cÖ`Ë mgxKiY  RvU 4x ý 5y = ý 7 Ges 5x ý y = 7 

 GLv!b, x I y Gi aª:eK c!`i AbycvZ 4
5

 ù 
ý 5

ý 1
 

 mgxKiYØq ci¯<i Awbf©ikxj ( `Lv!bv n!jv) 

i awi, msL¨vwUi `kK ¯9vbxq A¼ = x 

 GKK ¯9vbxq A¼ = y Ges x > y 

  msL¨vwU = 10x + y Ges ¯9vb wewbgqK&Z msL¨vwU = 10y + x 

 kZ©g!Z, x ý y = 6 ..................................(i) 

 Ges 10x + y + 10y + x = 132 

  x + y = 12 ........................................ (ii) 

 (i) + (ii) K!i cvB, 2x = 18  x = 9 

 (ii) ý (i) K!i cvB, 2y = 6  y = 3 

  msL¨vwU = 10x + y = 10  9 + 3 = 93 

 Avevi, y > x n!j, msL¨vwU 39 
  wb!Y©q msL¨vwU 93 ev 39 (Ans.) 

j cÖ`Ë mgxKiY, 4x ý 5y = ý 7 ................. (i)  
  Ges 5x ý y = 7 ...................... (ii) 

 mgxKiY (i) n!Z cvB, 5y = 4x + 7 

  y = 
4x + 7

5
 

 x Gi wewfbS gv!bi Rb¨ y-Gi gvb  ei K!i wb!Pi QKwU "Zwi Kwi : 
x 7 2 ý 8 
y 7 3 ý 5 

 Avevi, mgxKiY (ii) n!Z cvB, y = 5x ý 7 

 x Gi wewfbS gv!bi Rb¨ y-Gi gvb  ei K!i wb!Pi QKwU "Zwi Kwi : 
x 1 3 2 
y – 2 8 3 

 

 g!b Kwi, XOXò I YOYò h_vµ!g x-A¶ I y-A¶ Ges O   

g=jwe:`y| Dfq A!¶i ¶z`ªZg 1 eM©N!ii "`N©¨!K GKK awi| 
(7, 7), (ý 8, ý5) I (2, 3) we: ỳMy!jv!K QK KvM!R ¯9vcb 
Kwi| GB we:`yMy!jv  hvM K!i Dfqw`!K ewa©Z Ki!j 
mgxKiY (i) Øviv wb! ©̀wkZ mij!iLvi  jLwPÎ cvB| 

 Avevi, (1, ý 2), (2, 3) I (3, 8) we:`yMy!jv QK KvM!R ¯9vcb 
Kwi| GB we:`yMy!jv  hvM K!i Dfqw`!K ewa©Z Ki!j 
mgxKiY (ii) Øviv wb!`©wkZ mij!iLvi  jLwPÎ cvB| GB 
mij!iLvwU   c=!e©v³ mij!iLv!K A we:`y!Z  Q` K!i| A 
we:`y Dfq mij!iLvi mvaviY we:`y| Gi ¯9vbv¼ Dfq 
mgxKiY!K wm× K!i|  jL  _!K  `Lv hvq  h, A we: ỳi fzR 2 
Ges  KvwU 3| 

 wb!Y©q mgvavb, (x, y) = (2, 3) (Ans.) 

4bs cÖ!kSi mgvavb 
h 

 
 ABC mgevû wÎfz!R AD ga¨gv| 
 cÖgvY Ki!Z n!e  h, AD, ĀA Gi mgwØLÊK| 
 cÖgvY : ACD Ges ABD G, 
 CD = BD       [ AD ga¨gv] 
 AD = AD        [mvaviY evû] 
 Ges ĀACD = ĀABD   [ ABC mgevû wÎfzR ZvB Gi cÖwZwU 

 KvY mgvb] 
  ĀCAD = ĀBAD 

  AD, ĀA Gi mgwØLÊK| (cÖgvwYZ) 

i  
 

E 

A 

B D C 

 
 we!kl wbe©Pb :  `Iqv Av!Q, ABC wÎfz!Ri ĀA = GK 

mg!KvY| 
 BC Gi ga¨we:`y D.  `Lv!Z n!e  h, AB + AC > 2AD. 

 A¼b : A, D  hvM Kwi Ges AD  K E ch©a@ ewa©Z Kwi  hb, 
 AD = DE nq| B, E  hvM Kwi| 
 cÖgvY : 
 avc-1. ADC Ges BDE G  
 AD = DE    [A¼bvbymv!i] 
 CD = BD  [ D, BC Gi ga¨we:`y] 
 ĀADC = ĀBDE    [ wecÖZxc  KvY]  

 ADC  BDE    [evû- KvY-evû Dccv`¨] 
 AZGe, AC = BE  

  

O   X   X ò   

Y ò   

Y   

( – 8, ý 5 )   

( 1 , ý 2 )   

A ( 2 , 3 )   

(7, 7)   

( 3 , 8 )   

( i
) 

  bs   

(i i )   bs   

A 

C B 
D 



P¨v‡Ýji GmGmwm kU© mv‡Rk‡Ýi DËigvjv     176 

 avc-2. GLb, ABE-G 
 AB + BE > AE. 
   [wÎfy!Ri  h  Kv!bv `yB evûi mgwó Zvi Z&Zxq evû A!c¶v e>nËi] 
 ev, AB + AC > AD + DE [ BE = AC Ges  AE = AD + DE] 

 ev, AB + AC > AD + AD   [ DE = AD] 

 AB + AC > 2AD. (cÖgvwYZ) 

j  

 
 we!kl wbe©Pb : ABC GKwU mgevû wÎfzR A_©vr, AB = BC = 

CA  Ges AD ga¨gv| cÖgvY Ki!Z n!e  h, 4AD2 = 3AB2| 
 cÖgvY : 
 avc-1. ABC mgevû Ges AD ga¨gv| 
   ZvB AD ga¨gv, f‚wg BC Gi Dci j¤^|  
   A_©vr, AD  BC Ges CD = BD 

   ev, BC = 2CD = AB 

    CD = 
1
2

 BC = 
1
2
 AB 

 avc-2. Avevi, mg!KvYx ABD-G ĀADC = 90ð Ges 
AwZfzR = AB. 

 wc_v!Mviv!mi Dccv`¨ Abymv!i, 
  AB2 = AD2 + BD2 
  ev, AD2 = AB2 ý BD2 

  ev, AD2 = AB2 ý ( )AB
2

2
   [ BD = 

1
2

 BC = 
1
2
 AB] 

  ev, AD2 = AB
2 ý 

AB2

4
 

  ev, 4AD2 = 4AB2 ý AB2 

   4AD2 = 3AB2 (cÖgvwYZ) 

5bs cÖ!kSi mgvavb 
h  

A 

O 
M T 

B 

q 

q 

 m. wg.

 
 g!b Kwi, O  K:`ªwewkó e>!Ëi T GKwU ewnt¯9 we: ỳ| T 

we:`y  _!K H e>!Ë AT I BT `ywU ¯<k©K| 

i  

 
 we!kl wbe©Pb : O  K: ª̀wewkó e>!Ë ABCD PZzf©yRwU 

Aa@wj©wLZ, ĀABC Ges ĀADC PZzf©yRwUi ỳwU wecixZ  KvY| 
cÖgvY Ki!Z n!e  h, ĀABC + ĀADC = ỳB mg!KvY| 

 A¼b : O, A Ges O, C  hvM Kwi| 
 cÖgvY : 
 avc-1 : GKB Pvc ABC Gi Dci `Êvqgvb  K:`ª¯9 ĀAOC 

Ges e>Ë¯9 ĀADC. 

 [GKB Pv!ci Dci `Êvqgvb  K: ª̀¯9  KvY e>Ë¯9  Kv!Yi wØMyY]  
  ĀAOC = 2ĀADC 
 Avevi, GKB Pvc ADC Gi Dci `Êvqgvb  K:`ª¯9 cÖe>× 

ĀAOC Ges e>Ë¯9 ĀABC.      [GKB Kvi!Y] 
  cÖe>× ĀAOC = 2ĀABC 

 avc-2 : ĀAOC + cÖe>× ĀAOC = 2(ĀABC + ĀADC) 

 [avc (1) I (2)  _!K] 
 wKa8, ĀAOC + cÖe>× ĀAOC = Pvi mg!KvY 
 ev, 2ĀADC + 2ĀABC = Pvi mg!KvY 
 ev, 2(ĀABC + ĀADC) = Pvi mg!KvY 
  ĀABC + ĀADC = 180ð (cÖgvwYZ) 

j  

 
 we!kl wbe©Pb : g!b Kwi, ADC e>!Ëi  K: ª̀ O Ges E 

ewnt¯9 we: ỳ| E n!Z Aw¼Z EA I ED ¯<k©K e>Ë!K A I 
D we: ỳ!Z ¯<k© K!i!Q| cÖgvY Ki!Z n!e  h, OE, AD Gi 
j¤^wØLÊK| 

 A¼b : O, A Ges O, D  hvM Kwi| 
 cÖgvY :  
 avc-1. ĀEAO = GK mg!KvY|  [ h!nZz OA ¯<k©we:̀ yMvgx e¨vmva©] 
 Ges EDO = GK mg!KvY    [ h!nZz OD 

¯<k©we:`yMvgx e¨vmva©] 
 avc-2. mg!KvYx EAO  I mg!KvYx EDO Gi g!a¨ 
 EA = ED 
 OA = OD   [ GKB e>!Ëi e¨vmva©] 
 EAO  EDO 
 myZivs  ĀEOA = ĀEOD 

 avc-3. Avevi, AOE Ges DOE Gi g!a¨  
 OA = OD  
 OE =  OE  [mvaviY evû] 
 ĀAOE = ĀDOE 
 AOE  DOE 
 AE = DE, ĀAEO  = ĀDEO = GK mg!KvY 
 OE  AD, A_©vr, OE  AD  
 A_©vr OE, AD Gi j¤̂wØLÊK| (cÖgvwYZ) 

6bs cÖ!kSi mgvavb 

h  
Q

N

P

M

E

R

O

F  
 wP!Î PQR DwÏó cwie>Ë| 

A 

O 

D 

E C 

A 
B 

D 
C 

A 

D C B 
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i  
P

S RQ

45
o

45
o

 
 we!kl wbe©Pb :  `Iqv Av!Q, mg!KvYx PQR Gi ĀP = 90ð, 

PQ > PR Ges ĀP Gi mgwØLÊK PS  iLvsk QR   iLv!K S 
we:`y!Z  Q` K!i| cÖgvY Ki!Z n!e  h, ĀPSQ ¯9:j!KvY| 

 cÖgvY : mg!KvYx PQR Gi PQ > PR 

  ĀPRQ > ĀPQR 

 A_©vr ĀPRQ > 45ð Ges ĀPQR < 45ð 
 Avevi, PS, ĀQPR = 90ð Gi mgwØLÊK 
 ĀQPS = ĀRPS = 45ð 
 GLb, PSR Gi ewnt¯9 ĀPSQ = ĀRPS + ĀPRS = 45ð + 

ĀPRQ  h!nZz ĀPRQ > 45ð, ZvB (45ð + ĀPRQ) Gi gvb 45ð + 

45ð = 90ð A!c¶v  ewk n!e| 
  ĀPSQ > 90ð 
  ĀPSQ ¯9:j!KvY (cÖgvwYZ) 

j  

 
 we!kl wbe©Pb :  `Iqv Av!Q, QPR Gi ĀP = GK mg!KvY| 

cÖgvY Ki!Z n!e  h, QR2 = PQ2 + PR2 

 A¼b : PT  QR AuvwK, hv QR  K T we:`y!Z  Q` K!i| 
 cÖgvY : 
 avc-1 : ĀPQT + ĀQPT = 1 mg!KvY 
  Avevi, ĀPQR + ĀPRQ = 1 mg!KvY 
  ev, ĀPQT + ĀPRQ = 1 mg!KvY 
   ĀQPT = ĀPRQ 

  Z`ª:c ĀTPR = ĀPQR 

 avc-2 : PQT I PQR mg!KvYx wÎfzRØ!q, ĀQPT = ĀPRQ 

  ĀQTP = ĀQPR = 1 mg!KvY 
   PQT I PQR m >̀k!KvYx 
  Abi�cfv!e, PRT I PQR m >̀k!KvYx 
 avc-3 : PQT I PQR m >̀k!KvYx e!j 

  
PQ
QR

 = 
QT
PQ

  QR . QT = PQ2 ...............(i) 

  Avevi, PRT I PQR m >̀k!KvYx e!j, 

  
PR
QR

 = 
RT
PR

  QR . RT = PR2 ...............(ii) 

 avc-4 : (i) I (ii) bs  hvM K!i, 
  QR.QT + QR.RT = PQ2 + PR2 

  ev, QR(QT + RT) = PQ2 + PR2 

  ev, QR . QR = PQ2 + PR2 

   QR2 = PQ2 + PR2 (cÖgvwYZ) 

7bs cÖ!kSi mgvavb 

h PQR mg!KvYx wÎfzR n!Z cvB, 
 PR2 = PQ2 + QR2 

  QR = PR2 ý PQ2 

  = (4)2 ý (2 3)2 

  = 16 ý 12 

  = 4 = 2 

 P 

R Q 

2 3 
4 

ñ – ò 

ñ + ò 

 

  wb!Y©q QR = 2. (Ans.) 

i cÖ`Ë ivwk = 
tan2P + cot2R
sin2Q + cos2R

 

  = 
( )QR

PQ

2

 + ( )QR
PQ

2

sin2Q + ( )QR
PR

2
 

 P 

R 
Q 2 

2 3 
4 

 

  = 

ö


2

2 3

2
 + 
ö


2

2 3

2

(1)2 + ( )2
4

2
 [ sin2Q = sin290ð = 1] 

  = 

1
3

 + 
1
3

1 + 
1
4

  

  = 

2
3

5
4

  = 
2
3

 × 
4
5

 

  = 
8

15
 

  wb!Y©q gvb 8
15

. (Ans.) 

j wPÎ n!Z,  

 sinR = 
PQ
PR

 

ev, sin (ñ + ò) = 
2 3

4
 

ev, sin  (ñ + ò) = 
3

2
 

ev, sin  (ñ + ò) = sin60ð 

 P 

R Q 

2 3 
4 

ñ – ò 

ñ + ò 

 

  ñ + ò = 60ð ................................ (i) 

 Avevi, cosP = 
PQ
PR

 

  ev, cos (ñ ý ò) = 
2 3

4
 

  ev, cos  (ñ ý ò) = 
3

2
 

  ev, cos  (ñ ý ò) = cos30ð 
   ñ ý ò = 30ð .............................. (ii) 
 (i) I (ii)  hvM K!i cvB, 
  ñ + ò = 60ð 
  ñ ý ò = 30ð  
  2ñ  = 90ð 

 ev, ñ = 
90ð
2

 

  ñ = 45ð. 

T 

P 

Q R 
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 (i)  _!K (ii) we!qvM K!i cvB, 
  ñ + ò = 60ð 
  ñ ý ò = 30ð 
  (ý) (+) (ý) 

  2ò = 30ð 

 ev, ò = 
30ð
2

 

  ò = 15ð 
  wb!Y©q ñ = 45ð Ges ò = 15ð. ( `Lv!bv n!jv) 

8bs cÖ!kSi mgvavb 
h g!b Kwi, AB = 5 wgUvi "`!N©¨i GKwU LyuwUi Qvqvi "`N©̈  
 BC = 5 3 wgUvi| awi, m=!h©i DbSwZ  KvY ĀACB = ñ. 

 
 GLb, ABC mg!KvYx wÎfz!R, 

 tanĀACB = 
AB
BC

 

 ev, tanñ = 
5

5 3
  

 ev, tanñ = 
1

3
 

 ev, tanñ = tan 30ð 
  ñ = 30ð (Ans.) 

i g!b Kwi, AC = 16 wgUvi "`!N©¨i GKwU gB, hv AB = h 
wgUvi  `Iqv!ji Qv` eivei A we:`y!Z  Vm w`!q ivLv 
n!q!Q| d!j gBwU f:wg BC-Gi mv!_ ĀACB = 60ð DrcbS 
K!i| 

 A 

C B 

h 

60ð 
 

 ABC  _!K cvB, 

     sin ĀACB = 
AB
AC

 

 ev, sin 60ð = 
h
16

 

 ev, 
3

2
 = 

h
16

 

 ev, 2h = 16 3 

 ev, h = 
16 3

2
 

 ev, h = 8 3 wgUvi 

   `Iqv!ji D;PZv 8 3 wgUvi (cÖvq) (Ans.) 

j ÔLÕ n!Z cvB, AB = 8 3 wgUvi 
 awi, gBwU!K c=!e©i Ae¯9vb  _!K x wgUvi f =wg eivei 

miv!bv nq| 

 GLb, AC = DE = 16 wgUvi 
 Ges BE = BC + x 

 
 GLv!b, BC2 + AB2 = AC2 

 ev, BC2 = AC2 ý AB2 

 ev, BC2 = (16)2 ý (8 3)2 

 ev, BC2 = 256 ý 192 

 ev, BC2 = 64 

 ev, BC = 8  

  BE = 8 + x 

 Zvn!j, cos 45ð = 
BE
DE

 = 
8 + x

16
 

  ev, 
1

2
 = 

8 + x
16

 

  ev, 8 2 + 2x = 16 

  ev, 2x = 16 ý 8 2 

  ev, x = 
16 ý 8 2

2
  

   x = 3.31 wgUvi (cÖvq) 
 A_©vr, gBwU!K c=!e©i Ae¯9vb  _!K f=wg eivei AviI 3.13 

wgUvi miv!Z n!e| (Ans.) 

9bs cÖ!kSi mgvavb 

h  g!b Kwi, Nb!Ki av!ii "`N©¨ a  m.wg. 
  Nb!Ki GKwU c>ôZ!ji K!Y©i "`N©¨ = a2 + a2 

  = 2a2 

  = 2a 

 cÖkSg!Z, 2a = 2 2 

  ev, a = 
2 2

2
 

   a = 2  m.wg. 
  Nb!Ki mgMÖZ!ji  ¶Îdj = 6a2 = 6 . 22 = 24 Nb  m.wg.| 

i  

 
 g!b Kwi, ABC GKwU mgwØevû wÎfzR Ges Gi f:wg x 

wgUvi| 

  Aci ỳB evû AB = AC = 
2x
3

   mwg| 

A 

E 

D 

B 

C 
x 

45ð 60ð 

A 

C B 

5 wgUvi 

5 3 wgUvi 

 A 

C B 
x 

5
6

 x 2
3
 x 
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 cÖkSg!Z,  

  x + 
2x
3

 + 
2x
3

 = 6 

 ev, 3x + 2x + 2x = 18 [3 Øviv MyY K!i] 
 ev, 7x = 18 

  x = 
18
7

  

 AZGe, BC = 
18
7

   mwg 

  h!nZz BC = 
18
7

   mwg 

  AB = AC = 

2  
18
7

3
 = 

12
7

   mwg 

    ¶Î ABC Gi  ¶Îdj = 
b
4

 4a2 ý b2 eM© GKK 

  = 

18
7

4
  4  ( )12

7

2

 ý ( )18
7

2

 eM©!mwg 

  = 
18

7  4
 

4  144
49

 ý 
324
49

   

  = 
9

14
 

576 ý 324
49

  

  = 
9

14
   

252
49

  

  = 
9

14
   

6 7
7

  

  = 
27 7

49
 eM©!mwg 

  = 1.458 eM©!mwg (Ans.) 

j  `Iqv Av!Q, i¤̂!mi GKwU K!Y©i "`N©¨, d1 = 6  mwg. 
 g!b Kwi, Aci KY©wU d2  m.wg. 

 
 Avgiv Rvwb, i¤̂!mi  ¶Îdj = 

1
2

  KY©Ø!qi MyYdj 

 ev, 24 = 
1
2

  d1  d2 

 ev, 48 = 6  d2 

 ev, 6d2 = 48 

  d2 = 8  mwg. 
  i¤̂!mi evûi "`N©¨, AB = OA2 + OB2 

  = ( )d1

2

2

 + ( )d2

2

2

 

  = 32 + 42 = 9 + 16 

  = 25 

  = 5  mwg. 

  i¤̂!mi cwimxgv = 4  AB GKK 
  = 4  5  mwg. 
  = 20  mwg. (Ans.) 

10bs cÖ!kSi mgvavb 
h cÖ`Ë mviwY!Z MYmsL¨v me©vwaK 20 Av!Q (51 ý 60)  kÖwY!Z 

 cÖPziK  kÖwY (51 ý 60) 

 cÖPziK  kÖwYi ga¨gvb = 
51 + 60

2
 

  = 
111

2
 

  = 55.5 (Ans.)   

i ga¨K wbY©!qi cÖ!qvRbxq mviwY : 
 kÖwYe¨vwß MYmsL¨v µg!hvwRZ MYmsL¨v 
11 ý 20 6 6 

21 ý 30 16 22 

31 ý 40 12 34 

41 ý 50 13 47 

51 ý 60 20 67 

61 ý 70 5 72 

71 ý 80 4 76 

81 ý 90 3 79 

91 ý 100 1 80 

 n = 80  

 GLv!b, n = 80; 
n
2

 = 
80
2

 = 40 

 A_©vr, ga¨K 40 Zg c` hv (41 ý 50)  kÖwY!Z Aew¯9Z| 

 ga¨K = L + ( )n
2
 ý Fc   

h
fm

 

  = 41 + ( )80
2

 ý 34   
10
13

 

  = 41 + (40 ý 34)  
10
13

 

GLv!b,  
 L = 41 
 n = 80 
 Fc = 34 
 h = 10 
 fm = 13 

  = 41 + 
10  6

13
 

  = 41 + 4.615 
  = 45.615 (Ans.) 

j MYmsL¨v eûfzR A¼!bi Rb¨ cÖ!qvRbxq mviwY : 
 kÖwY e¨vwß  kÖwY ga¨we:`y MYmsL¨v 

11 ý 20 15.5 6 

21 ý 30 25.5 16 

31 ý 40 35.5 12 

41 ý 50 45.5 13 

51 ý 60 55.5 20 

61 ý 70 65.5 5 

71 ý 80 75.5 4 

81 ý 90 85.5 3 

91 ý 100 95.5 1 

  n = 80 
 

D C 

B A 

O 
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 GLb, QK KvM!R x-A¶ eivei cÖwZ 1 Ni!K  kÖwY ga¨we:`yi 
1 GKK a!i Ges y-A¶ eivei cÖwZ 1 Ni!K wk¶v_©x msL¨vi 
2 GKK a!i MYmsL¨v eûfzR A¼b Kiv n!jv| g=jwe:`y 
 _!K 5.5 ch©a@ NiMy!jv Av!Q  evSv!Z  Q` wPý e¨envi Kiv 
n!jv| 

 

11bs cÖ!kSi mgvavb 

h cÖPziK wbY©!qi m=Î  

 cÖPziK = L + 
1

1 + 2
  h 

 GLv!b, L =  h  kÖwY!Z cÖPziK Aew¯9Z Zvi wbæmxgv 
 1 = cÖPziK  kÖwYi MYmsL¨v ý c=e©eZ©x  kÖwYi MYmsL¨v 
 2 = cÖPziK  kÖwYi MYmsL¨v ý cieZ©x  kÖwYi MYmsL¨v 
 h =  kÖwY e¨vwß 

i cÖ̀ Ë DcvËmg=!ni m!e©v;P b¤̂i = 99 

 Ges me©wbæ b¤̂i = 50 

  cwimi = (99 ý 50) + 1 = 50 

   kÖwY e¨eavb 10 a!i  kÖwY msL¨v = 50
10

 = 5wU 

 

 MYmsL¨v mviwY : 

 kÖwYe¨vwß U¨vwj MYmsL¨v 
fi 

ga¨we:`y 
xi 

avc 
wePz¨wZ 

ui = 
xi ý a

h
 

iui 

50 ý 59 ||| 3 54.5 ý 2 ý 6 
60 ý 69  |||| | 6 64.5 ý 1 ý 6 

70 ý 79  |||| |||| 9 74.5  a 0 0 

80 ý 89  |||| |||| 9 84.5 1 9 

90 ý 99 ||| 3 94.5 2 6 

  n = 30   iui = 3 

  Mo, 
ý
x = a + 

∑iui

n
  h = 74.5 + ( )3

30
  10 

  = 74.5 + 1 = 75.5 (Ans.) 

j MYmsL¨v eûfzR A¼!bi Rb¨ cÖ!qvRbxq mviwY : 
b¤̂i  kÖwY ga¨we:`y wk¶v_©x msL¨v 

50 ý 59 54.5 3 

60 ý 69 64.5 6 

70 ý 79 74.5 9 

80 ý 89 84.5 9 

90 ý 99 94.5 3 

 GLb, QK KvM!Ri x A¶ eivei cÖwZ Ni!K  kÖwY ga¨we: ỳi  2 
GKK a!i Ges y-A¶ eivei cÖwZ 2 Ni!K MYmsL¨vi 1 GKK 
a!i MYmsL¨v eûfzR A¼b Kiv n!jv| g=jwe: ỳ  _!K 44.5 
ch©a@ NiMy!jv Av!Q  evSv!Z fv½v wPý e¨envi Kiv n!q!Q| 
 

Xò 
 O 

4
4

.5
 

X 
Yò 

MY
ms

L¨
v 


 

 kÖwY ga¨we:`y  

5 

10 

5
4

.5
 

6
4

.5
 

7
4

.5
 

8
4

.5
 

9
4

.5
 

1
0

4.
5
 

Y 

 
 

 

  g!Wj  U÷- 04  
eûwbe©vPwb Afx¶v 

 

 

DË
i 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  

16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  

m„Rbkxj 
1bs cÖ!kSi mgvavb 

h g!b Kwi, 35 Ges 45 Gi mKj MyYbxq!Ki  mU h_vµ!g A 
Ges B| 
35 = 1  35 
 = 5  7 

45 = 1  45 
 = 3  15 
 = 5  9 

A = {1, 5, 7, 35} B = {1, 3, 5, 9, 15, 45} 
  A ÷ B = {1, 5, 7, 35} ÷ {1, 3, 5, 9, 15, 45} 
  = {1, 5} (Ans.) 

i  `Iqv Av!Q, A = {x þ N : x2 > 8 Ges x3 < 200} 

 x = 1 n!j, 12 = 1  8 Ges 13 = 1 < 200 

 x = 2 n!j, 22 = 4  8 Ges 23 = 8 < 200 

 x = 3 n!j, 32 = 9> 8 Ges 33 = 27 < 200 

 x = 4 n!j, 42 = 16> 8 Ges 43 = 64 < 200 

 x = 5 n!j, 52 = 25> 8 Ges 53 = 125 < 200 

 x = 6 n!j, 62 = 36> 8 Ges 63 = 216  200 

  A = {3, 4, 5} 

 Avevi, B = {x þ N : x  Rvo msL¨v Ges x ó 6} 

  = {2, 4, 6} 
 A \ B = {3, 4, 5} \ {2, 4, 6} = {3, 5} 
 B \ A = {2, 4, 6} \ {3, 4, 5} = {2, 6} 
 A ÷ B = {3, 4, 5} ÷ {2, 4, 6} = {4} 

5 

10 

15 

5.5 15.5 25.5 35.5 45.5 55.5 65.5 
X O 

Y 

20 

25 

75.5 85.5 95.5 100.5 
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       evgc¶ = A ø B 

  = {3, 4, 5} ø {2, 4, 6} 
  = {2, 3, 4, 5, 6} 
 Wvbc¶ = (A\B) ø (B \ A) ø (A ÷ B) 

  = {3, 5} ø {2, 6} ø {4} 
  = {2, 3, 4, 5, 6} 
  A ø B = (A \ B) ø (B \ A) ø (A ÷ B) ( `Lv!bv n!jv) 

j  `Iqv Av!Q, C = { }7  

 cÖgvY Ki!Z n!e  h, 7 GKwU Ag=j` msL¨v| 
 Avgiv Rvwb, 4 < 7 < 9 

  ev, 4 < 7 < 9   

   2 < 7 < 3 

 myZivs 7, 2  _!K eo wKa8 3  _!K  QvU| 
 AZGe, 7 c=Y©msL¨v bq| 

 hw` 7 g=j` msL¨v nq, Z!e awi 7 = 
p
q

 ;   hLv!b p I q 

DfqB ¯^vfvweK msL¨v, q > 1 Ges p I q mn!gŠwjK (p I q 

Gi g!a¨ 1 wfbS  Kv!bv mvaviY Drcv`K  bB)| 

 d!j, 7 = 
p2

q2  [Dfqc¶!K eM© K!i] 

 ev, 7q = 
p2

q
 

 GLv!b, 7q ¯<óZ c=Y©msL¨v| Acic!¶ p2 I q Gi g!a¨ 
 Kv!bv mvaviY Drcv`K  bB,  h!nZz p I q Gi  Kv!bv 
mvaviY Drcv`K  bB| 

 myZivs p
2

q
 c=Y©msL¨v bq| 

  p
2

q
, 7q Gi mgvb n!Z cv!i bv| 

 AZGe, 7 Gi gvb p
q
 AvKv!ii  Kv!bv msL¨v n!Z cv!i bv| 

ZvB 7 Ag=j` msL¨v| (cÖgvwYZ) 

2bs cÖ!kSi mgvavb 

h  `Iqv Av!Q, P = 7 

  log7 P3 = log7 73 

  = log7(7
3)

1
2 

  = log7 7
3
2 

  = 
3
2

 log7 7  

  = 
3
2

 (Ans.) 

i  `Iqv Av!Q, M = 5x + 1 Ges N = 5x ý 1 

 cÖ`Ë ivwk = 
M
Nx ø 

M2

Nx + 1
 
 

  = 
5x + 1

(5x ý 1)x ø
(5x + 1)2

(5x ý 1)x + 1 

  = 
5x + 1

5x2 ý x ø 
52x + 2

5x2 ý 1 

  = 5x + 1 ý x2 + x ø 52x + 2 ý x2 + 1 

  = 5x + 1 ý x2 + x ý 2x ý 2 + x2 ý 1 

  = 5ý2 

  = 
1
52 = 

1
25

 

  wb!Y©q gvb = 
1

25
 (Ans.) 

j  `Iqv Av!Q, 

   R = 
log 27 + log 8 ý log 512

log 
15
10

 

  = 
log(33)

1
2 + log23 + log(83)

1
2

log 1.5
 

  = 
log 3

3
2 + log4

3
2 ý log8

3
2

log 1.5
 

  = 

3
2

 log ö 
3  4

8

log 1.5
 

  = 

3
2

  log 1.5

log 1.5
 

  = 
3
2

 

  2R ý 3 = 2  
3
2

 ý 3 = 0 (cÖgvwYZ) 

3bs cÖ!kSi mgvavb 

h  `Iqv Av!Q, 2 + 7 + 12 + 17 + …… GKwU mgva@i aviv  
 avivwUi 1g c`, a = 2  

 mvaviY Aa@i, d = 7 – 2 = 5  

 Avgiv Rvwb, mgva@i avivi n Zg c` = a + (n – 1)d  

  avivwUi 10 Zg ev `kg c` = 2 + (10 – 1) 5 

  = 2 + 9 × 5 
  = 2 + 45 
  = 47    (Ans.) 

i  `Iqv Av!Q, 
 2 + 7 + 12 + 17 + ............. GKwU mgva@i aviv| 
 avivwUi 1g c`, a = 2 

 mvaviY Aa@i, d = 7 ý 2 = 5 

 Avgiv Rvwb, 

 mgva@i avivi 1g n msL¨K c!`i mgwó, Sn = 
n
2
 {2a + (n ý 1)d} 

 cÖkSvbymv!i, n
2

 {2a + (n ý 1)d} = 2235 

  ev, n
2
 {2  2 + (n ý 1)5} = 2235 

  ev, n (4 + 5n ý 5) = 2235  2 

  ev, n(5n ý 1) = 4470 

  ev, 5n2 ý n ý 4470 = 0 

  ev, 5n2 ý 150n + 149n ý 4470 = 0 

  ev, 5n(n ý 30) + 149 (n ý 30) = 0 

  ev, (n ý 30) (5n + 149) = 0 

   n ý 30 = 0 A_ev, 5n + 149 = 0 

  ev, n = 30  ev, 5n = ý 149 

     n = ý 
149

5
  [MÖnY!hvM¨ bq] 

  n Gi gvb 30. (Ans.) 
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j g!b Kwi, (ii) bs DÏxc!Ki My!YvËi avivwUi 1g c` = a 

                Ges mvaviY AbycvZ = r 

  avivwUi 4_© c` = ar4 ý 1 = ar3 

 Ges 7g c` = ar7 ý 1 = ar6 

 cÖkSg!Z, ar3 = 
2

3
 .................... (i) 

 Ges ar6 = 
4

9 3
........................ (ii) 

 (ii) bs  K (i) bs Øviv fvM K!i cvB, 

     ar6

ar3 = 

4

9 3

2
3

 

 ev, r3 = 
4

9 3
  

3

2
 = 

2 2

3 3
 = 

ö


2

3

3

 

  r = 
2

3
 

 (i) bs G r Gi gvb ewm!q cvB, 

     a 

ö


2

3

3

= 
2

3
 

 ev, a  
2 2

3 3
 = 

2
3

 

 ev, a = 
2

3
  

3 3

2 2
 = 

3
2

 

  My!YvËi avivwUi 1g c` = a = 
3

2
 

          "          "     2q c` = ar2ý1 = ar = 
3

2
  

2

3
 = 

1

2
 

         "           "    3q c` = ar3ý1 = ar2 = 
3

2
  

ö


2

3

2

  

  = 
3

2
  

2
3

 = 
1

3
  

        .......................................................................... 

 wb!Y©q My!YvËi aviv : 3
2

 + 
1

2
 + 

1

3
 + ................. 

4bs cÖ‡kœi mgvavb 

h Avgiv Rvwb,  

 mgevû wÎfz!Ri evûi "`N©¨ a GKK n!j Gi ga¨gv = 
3a
2

 

GKK| 

 cÖkSg!Z, 3a
2

 = 3 

  ev, a = 3  
2

3
 

  ev, a = 
2  3  3

3
 

   a = 2 3 

 AZGe, evûi "`N©¨ 2 3  mwg. (Ans.) 

i  

 

A 

F E 

B 
C D 

G  
 we!kl wbe©Pb : ABC Gi BC, AC I AB evûi ga¨we:`y 

h_vµ!g D, E, F| A, D; B, E I C, F  hvM Kwi|  
 cÖgvY Ki!Z n!e  h, AD + BE + CF < AB + BC + AC. 
 A¼b : AD  K G ch©a@ ewa©Z Kwi  hb, AD = DG nq| B, 

G  hvM Kwi| 
 cÖgvY : BDG Ges ADC G, BD = DC, AD = DG Ges 

Aa@f©y³ ĀBDG = Aa@f©y³ ĀADC 

  BDG  ADC Ges BG = AC 

 GLb, ABG G, AB + BG > AG 

 ev, AB + AC > 2AD  [ D, AG Gi ga¨we:`y] 
 GKBfv!e, AB + BC > 2BE 

 Ges AC + BC > 2CF 

  AB + AC + AB + BC + AC + BC > 2AD + 2BE + 2CF 

 ev, 2AB + 2BC + 2AC > 2AD + 2BE + 2CF 

 ev, AB + BC + AC > AD + BE + CF 

  AD + BE + CF < AB + BC + AC (cÖgvwYZ) 

j  

 
B 

M 

A 

P 
C 

 
 g!b Kwi, ABC-Gi AB > AC Ges ĀA Gi mgwØLÊK 

AP, BC evû!K P we: ỳ!Z  Q` K!i| cÖgvY Ki!Z n!e  h, 
ĀAPB ¯9:j!KvY|  

 A¼b : AB evû n!Z AC-Gi mgvb AM Ask KvwU Ges P, 

M  hvM Kwi| 
 cÖgvY : AMP I ACP-G, 
 AM = AC  [A¼b Abymv!i] 

 AP = AP  [mvaviY evû] 
 ĀPAM = ĀCAP  [ AP, ĀA-Gi mgwØLÊK] 

  AMP  ACP  [evû- KvY-evû Dccv`¨] 
 AZGe, ĀAPM = ĀAPC 

 myZivs ĀAPB > ĀAPM    [ ĀAPM, ĀAPB-Gi 
GKwU Ask] 

 A_©vr ĀAPB > ĀAPC  [ ĀAPC = ĀAPM] 

  h!nZz ĀAPB Ges ĀAPC  KvY ỳBwU mwbSwnZ  KvY Ges 
ĀAPB > ĀAPC  m!nZz 90ð < ĀAPB < 180ð 

  ĀAPB ¯9=j!KvY| (cÖgvwYZ) 
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5bs cÖ!kSi mgvavb 

h GLv!b mgevû wÎfz!Ri cwimxgv = 16  m.wg. 
  mgevû wÎfz!Ri GK evûi "`N©̈ , a = 

16
3

  m.wg. 

  = 5.33  m.wg.| 

  mgevû wÎfz!Ri  ¶Îdj = 3
4

 a2 

  = 
3

4
  (5.33)2 eM©  m.wg. 

  = 12.3 eM©  m.wg. (cÖvq) 
  wb!Y©q  ¶Îdj 12.3 eM©  m.wg. (cÖvq)| 

i g!b Kwi,  Kv!bv wÎfz!Ri cwimxgv p = 16  m.wg. Ges f=wg 
msjMS `yBwU  KvY Āx = 68ð Ges Āy = 42ð  `Iqv Av!Q| 
wÎfzRwU AuvK!Z n!e| 

42

p
16  m.wg.

yx
68

o o

A

L
M

F
ECBD

H G

 
 A¼!bi weeiY : 
 1.  h!Kv!bv GKwU iwk¥ DF   _!K p Gi mgvb K!i DE 

Ask  K!U wbB|  
 2. D I E we:`y!Z DE  iLvs!ki GKB cv!k Āy Gi mgvb 

ĀEDL Ges Āx Gi mgvb ĀDEM AuvwK| 
 3.  KvY ỳBwUi wØLÊK DG I EH AuvwK| DG I EH 

iwk¥Øq ci¯<i!K A we:`y!Z  Q` K!i| 
 4. A we:`y!Z ĀADE Gi mgvb ĀDAB Ges ĀAED Gi 

mgvb ĀEAC AuvwK| AB Ges AC iwk¥Øq DE 
 iLvsk!K h_vµ!g B I C we: ỳ!Z  Q` K!i| 

 Zvn!j ABC-B DwÏó wÎfzR| 

j   

 
 g!b Kwi, GKwU i¤̂!mi cwimxgv p = 16  m.wg. Ges GKwU 

 KvY Āz = 75ð  `Iqv Av!Q| i¤̂mwU AuvK!Z n!e| 

 A¼!bi weeiY : 
 1.  h!Kv!bv iwk¥ PF  _!K p-Gi mgvb PE   K!U wbB| 

 2. PE- K G we:`y!Z wØLwÊZ Kwi  hb PG = 
1
2

 p| Avevi   

PG- K Q we:`y!Z wØLwÊZ Kwi  hb PQ = 
1
4

 p nq|      

 3. PQ-Gi P we:`y!Z Āz Gi mgvb ĀQPX AuvwK| 

 4. PX iwk¥  _!K 1
4
 p-Gi mgvb PS wbB| Q I S- K  K: ª̀ 

K!i 1
4

 p-Gi mgvb e¨vmva© wb!q ĀQPS-Gi Af¨a@!i 

`yBwU e>ËPvc AuvwK| awi Zviv ci¯<i!K R we:`y!Z  Q` K!i| 
 5. Q, R I S, R  hvM Kwi| 
 Zvn!j, PQRS-B DwÏó i¤̂m| 

6bs cÖ!kSi DËi 

h g!b Kwi, mgevû wÎfz!Ri cÖ!Z¨K evûi "`N©¨, a = 2  m.wg.  

 wÎfzRwUi †¶Îdj = 
3

4
 a2 eM©  m.wg. 

  = 
3

4
  (2)2 eM©  m.wg. 

  = 
3

4
  4 eM©  m.wg. 

  = 3 eM©  m.wg. (Ans.) 

i  

 

M A B 

D 

C 

 
 E  

we!kl wbe©Pb : GLv!b, C  K: ª̀wewkó AEBD GKwU e>Ë  Ges Zvi 
GKB DcPvc AEB Gi Dci `Êvqgvb e>Ë¯9 ĀADB Ges  K: ª̀¯9 

ĀACB| cÖgvY Ki!Z n!e  h, ĀADB = 
1
2
 ĀACB. 

A¼b : g!b Kwi, DB  iLvsk  K:`ªMvgx bq| G!¶!Î D we: ỳ 
w`!q  K: ª̀Mvgx  iLvsk DM AuvwK| 

cÖgvY : 
avc-1 : DCA Gi ewnt¯9  KvY ĀACM = ĀADC + ĀDAC 

[ wÎfz!Ri ewnt¯9  KvY Gi Aa@t¯9 wecixZ  KvYØ!qi mgwói mgvb] 

avc-2 : DCA G CD = CA  [GKB e>!Ëi e¨vmva©] 

AZGe, ĀADC = ĀDAC  [mgwØevû wÎfz!Ri f:wgmsjMS  KvY ỳBwU mgvb] 
avc-3 : avc (1) I (2)  _!K ĀACM = 2ĀADC 

avc-4 : GKBfv!e, DCB  _!K ĀBCM = 2ĀBDC 

avc-5 : avc (3) I (4)  _!K  
ĀACM + ĀBCM = 2ĀADC + 2ĀBDC 

ev, ĀACB = 2ĀADB   [ ĀACM + ĀBCM = ĀACB] 

 ĀADB = 
1
2

 ĀACB (cÖgvwYZ) 
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j  
 

C 

B 

E 

A 

D 

 
we!kl wbe©Pb : g!b Kwi, C  K: ª̀wewkó e>!Ë AEBD PZzf©yRwU Aa@wj©wLZ 
n!q!Q| cÖgvY Ki!Z n!e  h, ĀADB + ĀAEB = 2 mg!KvY| 

cÖgvY : 
avc-1 : GKB Pvc AEB Gi Dci `Êvqgvb  
 K: ª̀¯9 ĀACB = 2 (e>Ë¯9 ĀADB) 

[GKB Pv!ci Dci `Êvqgvb  K:`ª¯9  KvY e>Ë¯9  Kv!Yi wØMyY] 
A_©vr ĀACB = 2ĀADB 

avc-2 : Avevi GKB Pvc ADB Gi Dci `Êvqgvb  

 K: ª̀¯9 cÖe>×  KvY ĀACB = 2 (e>Ë¯9 ĀAEB) [GKB Kvi!Y] 
A_©vr cÖe>× ĀACB = 2ĀAEB 

 ĀACB + cÖe>×  KvY ĀACB = 2(ĀADB + ĀAEB) 

wKa8 ĀACB + cÖe>×  KvY ĀACB = 360ð 
 2(ĀADB + ĀAEB) = 360ð 

ev, ĀADB + ĀAEB = 
360ð

2
 = 180ð 

 ĀADB + ĀAEB = 2 mg!KvY (cÖgvwYZ) 

7bs cÖ!kSi mgvavb 

h  `Iqv Av!Q, 

 sin (90ð – ñ) = 
2
3

 

ev, cosñ = 
2
3

  

 AB = AC2 – BC2 = 32 – 22 

  = 9 – 4 = 5  

 

ñ 
C 

A 

B 2 

 

 

  b = cotñ = 
BC
AB

 = 
2

5
  (Ans.) 

 [we. ª̀. : cÖ!kS sin (90ð ý ñ) = 
3
2

   `Iqv Av!Q, hv m¤¢e bq| 

 Kbbv, ý 1 ó sinñ ó 1| ZvB cÖ!kSi 
3
2
 Gi ¯9!j 

2
3
 aiv n!q!Q|] 

i  `Iqv Av!Q,  
  b4 – b2 = 1  

 ev, cot4ñ – cot2ñ = 1 

 ev, cot4ñ = 1 + cot2ñ 

 ev, cot4ñ = cosec2ñ   [ 1 + cot2ñ = cosec2ñ] 

 ev, 
cos4ñ
sin4ñ  = 

1

sin2ñ      [ ] cotñ = 
cosñ
 sinñü cosecñ = 

1

sinñ   

 ev, cos4ñ = 
sin4ñ
sin2ñ    [Dfqc!¶ sin4ñ Øviv MyY K!i] 

 ev, cos4ñ = sin2ñ 

 ev, cos4ñ = 1 – cos2ñ 

 ev, cos4ñ + cos2A = 1 

  a4 + a2 = 1 ( `Lv!bv n!jv)  

j  `Iqv Av!Q,  

  
a + b
a – b

 = 
3 + 2

3 – 2
  

 ev, 
cosñ + cotñ
cosñ – cotñ = 

3 + 2

3 – 2
 

 ev, 
cosñ + cotñ + cosñ ý cotñ
cosñ + cotñ ý cosñ + cotñ = 

3 + 2 + 3 – 2

3 + 2 – 3 + 2
  

[ hvRb-we!qvRb K!i] 

 ev, 
2 cosñ
2cotñ  = 

2 3
4

 

 ev, 
cosñ
cosñ
sinñ

 = 
3

2
  

 ev, cosñ × 
sinñ
cosñ = 

3
2

 

 ev, sinñ = sin 60ð  
  ñ = 60ð  
  wb!Y©q ñ = 60ð (Ans.) 

8bs cÖ!kSi mgvavb 

h g!b Kwi, wÎfz!Ri ỳB evûi "`N©¨ 
 a = 7  m.wg. I b = 12  m.wg. 
 Ges G!`i Aa@f©y³  KvY, ĀC = 30ð 

 Avgiv Rvwb, wÎfz!Ri  ¶Îdj = 
1
2

 ab sinC 

   = 
1
2

  7  12  sin 30ð 

   = 
1
2

  7  12  
1
2

 

   = 21 eM©  m.wg. (Ans.) 

i wP!Î, GKwU MvQ AB, O we:`y!Z  f!O 
m¤<=Y© wew;QbS bv n!q fvOv Ask f:wgi 
mv!_ ñ  KvY DrcbS K!i f:wg!K D 
we:`y!Z ¯<k© K!i| 

 GLb, OBD mg!KvYx wÎfzR  _!K cvB, 

  
DO
BO

 = cosecñ 

 Ges 
BD
BO

 = cotñ 

 A 

O 

B D 
ñ 

 

 evgc¶ = ( )DO
BO

 ý 
BD
BO

2
 

  = (cosecñ  ý cotñ)2 

  = 
ö


1

sinñ ý 
cosñ
sinñ

2
 

  = 
ö


1 ý cosñ

sinñ
2
 

  = 
(1 ý cosñ)2

sin2ñ  = 
(1 ý cosñ)2

1 ý cos2ñ  

  = 
(1 ý cosñ) (1 ý cosñ)

(1 ý cosñ) (1 + cosñ)
 

  = 
1 ý cosñ
1 + cosñ 

  ( )DO
BO

 ý 
BD
BO

2
 = 

1 ý cosñ
1 + cosñ ( `Lv!bv n!jv) 
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j wPÎvbymv!i,  
 BD = 10 3, ĀBDO = 30ð Ges AO = OD 

 GLb, BOD G tan ĀBDO = 
BO
BD

 

 ev, tan30ð = 
BO

10 3
 

 ev, 
1

3
 = 

BO

10 3
 

 ev, BO = 10 3  
1

3
 

  BO = 10 wgUvi 

 A 

O 

B D 
30ð 

10 3 wg. 
 

 Avevi, cos ĀBDO = 
BD
OD

 

 ev, cos30ð = 
10 3
AO

    [ AO = OD] 

 ev, 
3

2
 = 

10 3
AO

 

 ev, AO = 
20 3

3
  AO = 20 wgUvi 

  m¤<=Y© Mv!Qi "`N©¨ AB = AO + BO 

    = (20 + 10) wgUvi 
    = 30 wgUvi (Ans.) 

9bs cÖ!kSi mgvavb 

h Nb!Ki GK av!ii "`N©¨ a n!j, Zvi m¤<=Y© c>!ôi  ¶Îdj 6a2 

 cÖkSg!Z, 6a2 = 294 

 ev, a2 = 49 

  a = 7 wgUvi 

  NbKwUi K!Y©i "`N©¨ = a 3 wgUvi 

  = 7 3 wgUvi (Ans.) 

i  

 

E 

O 

 
  `Iqv Av!Q, 
 e>!Ëi cwiwa = 340  m.wg. 

  e>ËwUi e¨vm = 
340

ð   m.wg. 

  = 
340

3.1416
  m.wg. 

  = 108.225  m.wg. 
 Avgiv Rvwb, 
 e>!Ë Aa@wj©wLZ e!M©i K!Y©i "`N©¨ e>ËwUi e¨v!mi mgvb| 

  e!M©i K!Y©i "`N©¨ = 108.225  m.wg.| 
 awi, e!M©i GKevûi "`N©¨ = a  m.wg. 
  e!M©i K!Y©i "`N©¨ = 2a  m.wg. 

 cÖkSg!Z, 2a = 108.225 

 ev, a = 
108.225

2
 

  a = 76.527  m.wg. 
  eM©!¶ÎwUi  ¶Îdj = a2 eM©  m.wg. 
  = (76.527)2 eM©  m.wg. 
  = 5856.382 eM©  m.wg. (cÖvq) (Ans.) 

j  
 

B A 

C D 

h 

F E 

14   m.wg. 

25   m.wg. 

10   m.wg. 

37  m.wg.  
  `Iqv Av!Q, 
 ABCD UªvwcwRqvg Gi mgva@ivj evûØq, 
 AB = 25  m.wg. Ges CD = 37  m.wg. 
 Ges Aci evûØq AD = 10  m.wg. Ges BC = 14  m.wg. 
 DC  _!K AB Gi mgvb K!i DE Ask  K!U  bB Ges B, E 

 hvM Kwi| GLb, AB = DE Ges AB | | DE ZvB ABCD 
GKwU mvgva@wiK| 

 BE = AD = 10  m.wg. 
 Ges CE = CD ý DE 

  = (37 ý 25)  m.wg. 
  = 12  m.wg. 

  BEC Gi Aa© cwimxgv = 
BE + CE + BC

2
 

  = 
10 + 12 + 14

2
  m.wg. 

  = 
36
2

  m.wg. 

  = 18  m.wg. 
 BEC Gi  ¶Îdj = 18(18 ý 10)(18 ý 12)(18 ý 14) eM©  m.wg. 
  = 18  8  6  4 eM©  m.wg. 
  = 3456 eM©  m.wg. 
  = 24 6 eM©  m.wg. 
 B we:`y  _!K BF  CD AvuwK| awi, BF = h  m.wg. 

  BEC Gi  ¶Îdj = 
1
2
  CE  BF 

 ev, 24 6 = 
1
2

  12  h 

 ev, h = 
24 6  2

12
 

  = 4 6  m.wg. 

 UªvwcwRqvg Gi  ¶Îdj = 
1
2

 (AB + CD)  BF 

  = 
1
2
 (25 + 37)  4 6 eM©  m.wg. 

  = 303.737 eM©  m.wg. 
  wb!Y©q  ¶Îdj = 303.737 eM©  m.wg. (Ans.) 
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10bs cÖ!kSi mgvavb 
h cÖ`Ë mviwY!Z MYmsL¨v me©vwaK 21 Av!Q (57 ý 62)  kÖwY!Z| 
 A_©vr, cÖPziK  kÖwY (57 ý 62)| 

  cÖPziK  kÖwYi ga¨gvb = 
57 + 62

2
 = 

119
2

 = 59.5 (Ans.) 

i cÖ`Ë DcvË n!Z MvwYwZK Mo wbY©!qi mviwY : 
 kÖwYe¨vw

ß 
 kÖwY ga¨gvb (xi) MYmsL¨v 

(fi) 

(fixi) 

45 ý 50 47.5 6 285 

51 ý 56 53.5 9 481.5 

57 ý 62 59.5 21 1249.5 

63 ý 68 65.5 16 1048 

69 ý 74 71.5 8 572 

  gvU n = 60 3636 

  wb!Y©q MvwYwZK Mo = 
1
n
 fixi 

  = 
1
60

  3636 

  = 60.6 (Ans.)  

j AwRf  iLv A¼!bi mviwY wbæi�c : 
 kÖwYe¨vwß MYmsL¨v µg!hvwRZ MYmsL¨v 
45 ý 50 6 6 

51ý 56 9 15 

57 ý 62 21 36 

63 ý 68 16 52 

69 ý 74 8 60 

 QK KvM!Ri x A¶ eivei ¶z ª̀Zg e!M©i cÖwZ evûi "`N©̈ !K 
1 GKK a!i  kÖwYe¨vwßi D;Pmxgv Ges y A¶ eivei QK 
KvM!Ri GK Ni!K µg!hvwRZ MYmsL¨vi 2 GKK a!i cÖ`Ë 
Dcv!Ëi µg!hvwRZ MYmsL¨vi AwRf  iLv AuvKv n!jvÑ 

 

O 

Y 

Y 

Xò X 

45 50 55 60 65 75 

10 
 

20 
 

30 
 

40 
 

50 
 

60 
 

70 
 

70 

  kÖwYe¨vwßi D;Pmxgv  

 µ
g!

hv
wR

Z 
MY

ms
L¨

v 


 

 

11bs cÖ!kSi mgvavb 

h cÖ`Ë mviwY!Z MYmsL¨v  me©vwaK 13 Av!Q (47 ý 56)  kÖwY!Z| 
 cÖPziK  kÖwY (47 ý 56)| 
GLv!b, f1 = 13 ý 10 = 3 

f2 = 13 ý 9 = 4 
 (f1 + f2) = (3 + 4) = 7 (Ans.) 

i ga¨K wbY©!qi cÖ!qvRbxq mviwY : 
 kÖwY e¨eavb MYmsL¨v µg!hvwRZ MYmsL¨v 

27 ý 36 7 7 

37 ý 46 10 17 

47 ý 56 13 30 

57 ý 66 9 39 

67 ý 76 5 44 

77 ý 86 8 52 

87 ý 96 4 56 

GLv!b, n = 56; 
n
2

 = 
56
2

 = 28 

A_©vr, ga¨K 28 Zg c` hv (47 ý 56)  kÖwY!Z we`¨gvb| 

 ga¨K = L + ( )n
2
 ý Fc   

h
fm

 GLv!b, 

  = 47 + (28 ý 17)  
10
13

 L = 47, n = 56 

  = 47 + 
110
13

 Fc = 17, h = 10 

  = 47 + 8.46 fm = 13 
  = 55.46 (Ans.) 

j MYmsL¨v eûfzR A¼!bi mviwY : 
 kÖwY e¨eavb  kÖwY ga¨we:`y MYmsL¨v 

27 ý 36 31.5 7 

37 ý 46 41.5 10 

47 ý 56 51.5 13 

57 ý 66 61.5 9 

67 ý 76 71.5 5 

77 ý 86 81.5 8 

87 ý 96 91.5 4 

QK KvM!Ri x A¶ eivei ¶z`ªZg e!M©i cÖwZ evûi "`N©¨!K  kÖwY 
ga¨we:`yi 2 GKK Ges y A¶ eivei cÖwZ 2 evûi "`N©¨!K 
MYmsL¨vi 1 GKK a!i MYmsL¨v eûfzR A¼b Kiv n!jv| g=jwe:`y 
 _!K 21.5 we:`y ch©a@ NiMy!jv Av!Q  evSv!Z  Q`wPý e¨envi Kiv 
n!q!Q| 
 

X 

O 

15 
Y 

5 

10 

21.5 31.5 41.5 51.5 61.5 71.5 81.5 91.5 101.5 

 kÖwY ga¨we:`y  

MY
ms

L¨
v 


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  g!Wj  U÷- 05  
eûwbe©vPwb Afx¶v 

 
 

DË
i 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  

16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  

m„Rbkxj 
1bs cÖ!kSi mgvavb 

h  `Iqv Av!Q, 
  M = {12, 15} 
  N = {15, a} 
  M ÷ N = {12, 15} ÷ {15, a} 
  = {15} 
  P(M ÷ N) = {{15}, ö}.     (Ans.) 

i  `Iqv Av!Q, 
  A = {x þ Z : x2< 9} 
 x = 0 n!j, x2 = 0 < 9 

 x = ñ 1 n!j, x2 = 1 < 9 

 x = ñ 2 n!j, x2 = 4 < 9 

 x = ñ 3 n!j, x2 = 9 </  9 

  A = {– 2, – 1, 0, 1, 2} 
 Ges B = {x þ N : x  gŠwjK msL¨v Ges 1 < x ó 5} 
  = {2, 3, 5} 

 Ges S = {(x, y) : x þ A, y þ B Ges y – x = 1} 

 S Gi eY©bvKvix mgxKiY,  
       y – x = 1 

  ev, y = 1 + x 

 cÖ!Z¨K x þ A Gi Rb¨ y = 1 + x wbY©q Kwi, 
x – 2 – 1 0 1 2 
y – 1 0 1 2 3 

 wKa8, – 1, 0, 1 ÿ B 

  (– 2, – 1), (– 1, 0), (0, 1) ÿ S 
  S = {(1, 2), (2, 3)} 
   iÄ S = {2, 3}.      (Ans.) 

j  `Iqv Av!Q, (x) = 
4x + 1
4x – 1

 

  (x + 2) = 
4(x + 2) + 1
4(x + 2) – 1

 

  = 
4x + 8 + 1
4x + 8 – 1

 

  = 
4x + 9
4x + 7

 

 Ges (x – 2) = 
4(x – 2) + 1
4(x – 2) – 1

 

  = 
4x – 8 + 1
4x – 8 – 1

 

  = 
4x – 7
4x – 9

 

 cÖkSvbymv!i, 

  
(x + 2) – 1

(x – 2) – 1
 = – 1 

 ev, 

4x + 9
4x + 7

 – 1

4x – 7
4x – 9

 – 1
 = – 1 

 ev, 

4x + 9 – 4x – 7
4x + 7

 – 1

4x – 7 – 4x + 9
4x – 9

 – 1
 = – 1 

 ev, 
2

4x + 7
  

4x– 9
2

 = – 1 

 ev, 
4x – 9
4x + 7

 = – 1 

 ev, 4x – 9 = – 4x – 7 

 ev, 4x + 4x = – 7 + 9 

 ev, 8x = 2 

  x = 
2
8

 = 
1
4
 

  wb!Y©q gvb x = 
1
4
 .    (Ans.) 

 [we. ª̀.: x = 
1
4
 Gi Rb¨ cÖ`Ë dvskb f(x) AmsÁvwqZ] 

2bs cÖ!kSi mgvavb 

h  `Iqv Av!Q, x2 – 2 6 = 5 

  ev, x2 = 5 + 2 6 

  ev, x2 = 3 + 2. 3 . 2 + 2 

  ev, x2 = ( 3)2 + 2. 3 . 2 + ( 2)2 

  ev, x2 = ( 3 + 2)2 

   x = 3 + 2 

   x Gi gvb 3 + 2. 

i ÔKÕ n!Z cvB, x = 3 + 2 

  
1
x

 = 
1

3 + 2
 = 

1 ( 3 – 2)

( 3 + 2) ( 3 – 2)
 

  = 
3 – 2

( 3)2 – ( 2)2
 = 

3 – 2
1

 = 3 – 2  

  x + 
1
x
 = 3 + 2 + 3 – 2 = 2 3 

  x – 
1
x

 = 3 + 2 – ( 3 – 2) = 3 + 2 – 3 + 2 = 2 2  

  x2 + 
1
x2 = ( )x + 

1
x

2

 – 2.x. 
1
x

 = (2 3)2 – 2 = 4.3 – 2 = 12 – 2 = 10 

 x2 – 
1
x2 = ( )x + 

1
x

 ( )x – 
1
x

= 2 3 . 2 2 = 4 6 

  cÖ`Ë ivwk = x4 – 
1
x4 = (x2)2 – ( )1

x2
2  

  = ( )x2 + 
1
x2  ( )x2 – 

1
x2  = 10. 4 6  = 40 6 

  x4 – 
1
x4 Gi gvb 40 6. (Ans.) 
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j ÔLÕ n!Z cvB, x + 
1
x
 = 2 3 

 Ges x2 + 
1
x2 = 10 

 evgc¶ = x7 + 
1
x7 = ( )x4 + 

1
x4  ( )x3

 + 
1
x3  – ( )x + 

1
x

 

 = 
þ
ý
ü

þ
ý
ü(x2) + ( )1

x2

2

 
þ
ý
ü

þ
ý
ü(x)3 + ( )1

x

3

 – ( )x + 
1
x

 

 = 
þ
ý
ü

þ
ý
ü( )x2

 + 
1
x2

2 – 2.x2. 
1
x2  

þ
ý
ü

þ
ý
ü( )x + 

1
x

3
 – 3.x. 

1
x
 ( )x + 

1
x

 – ( )x + 
1
x

 

 = {(10)2 – 2} {(2 3)3 – 6 3} – 2 3 

 = (100 – 2) (24 3 – 6 3) – 2 3 = 98  18 3 – 2 3 

 = 1764 3 – 2 3 = 1762 3 = Wvbc¶ 

  x7 + 
1
x7 = 1762 3.    ( `Lv!bv n!jv) 

3bs cÖ!kSi mgvavb 

h avivwUi 1g c`, a = 4 

 mvaviY Aa@i, d = 7 ý 4 = 3 

 g!b Kwi, avivwUi n Zg c` = 304 

 Avgiv Rvwb, n Zg c` = a + (n ý 1)d 

   ev, 304 = 4 + (n ý 1)3 

   ev, 304 = 4 + 3n ý 3 

   ev, 304 = 3n + 1 

   ev, 3n = 303 

   ev, n = 
303

3
 

    n = 101 

  avivwUi 101 Zg c` 304 (Ans.)   

i cÖ`Ë My!YvËi aviv : 7 + p + q + s + 16807 + ........... 

 g!b Kwi, 
 avivwUi 1g c`, a = 7 

 Ges mvaviY AbycvZ = r 

  avivwUi 5Zg c` = ar5 ý 1 = ar4 

 cÖkSg!Z, ar4 = 16807 

  ev, 7r4 = 16807 

  ev, r4 = 
16807

7
 = 2401 = (7)4 

   r = 7 

  avivwUi 2q c` = ar2 ý 1 

  ev, p = ar 

  ev, p = 7  7 

   p = 49 

 avivwUi 3q c` = ar3 ý 1 

  ev, q = ar2 

  ev, q = 7  (7)2 

   q = 343 

 avivwUi 4_© c` = ar4 ý 1 

  ev, s = ar3 

  ev, s = 7  (7)3 

   s = 2401 

  wb!Y©q p = 49 = q = 343, s = 2401. (Ans.) 

j (ii) bs avivwU : 7 + 12 + 17 + 22 + ........... 

 avivwUi cÖ_g c` a = 7 

 mvaviY Aa@i d = 12 ý 7 = 5 

  GwU GKwU mgva@i aviv| 
 Avgiv Rvwb,  

 mgva@i avivi 1g n msL¨K c!`i mgwó = n
2
 {2a + (n ý 1)d} 

 cÖkSg!Z, n
2
 {2a + (n ý 1)d} = 1090 

 ev, n
2
 {2  7 + (n ý 1)5} = 1090 

 ev, n
2
 (14 + 5n ý 5) = 1090 

 ev, n(9 + 5n) = 1090  2 

 ev, 9n + 5n2 = 2180 

 ev, 5n2 + 9n ý 2180 = 0 

 ev, 5n2 + 109n ý 100n ý 2180 = 0 

 ev, n(5n + 109) ý 20(5n + 109) = 0 

 ev, (n ý 20) (5n + 109) = 0 

  n ý 20 = 0 A_ev, 5n + 109 = 0 

  n = 20     ev, 5n = ý 109 

 [n = 
ý 109

5
  MÖnY!hvM¨ bq KviY c`msL¨v FYvZ¥K n!Z cv!i bv|]  

  wb!Y©q gvb n = 20. (Ans.) 

4bs cÖ!kSi mgvavb 

h  

M N
P

 
 wP!Î ABC Gi AB I AC evûi ga¨we:`y h_vµ!g M I N 

Ges ĀB I ĀC Gi mgwØLÊK BP I CP ci¯<i P we: ỳ!Z 
 Q` K!i| 

i  
 A 

C B 

M N F 

 
 g!b Kwi, ABC Gi AB Ges AC Gi ga¨we:`y h_vµ!g M 

Ges N| M I N  hvM Kwi| cÖgvY Ki!Z n!e  h, 

 MN || BC Ges MN = 
1
2
 BC. 

 A¼b : 
 MN  K F ch©a@ Ggbfv!e ewa©Z Kwi  hb NF = MN nq|    

C, F  hvM Kwi| 
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 cÖgvY : 
 avc-1 : AMN I CNF Gi g!a¨ 
 AN = NC  [AC Gi ga¨we:`y N] 

 MN = NF  [A¼bvbymv!i] 
 ĀANM = ĀCNF [wecÖZxc  KvY] 
 AMN  CNF  [evûÑ KvYÑevû Dccv`¨] 
  ĀAMN = ĀNFC 

 Ges ĀMAN = ĀNCF [GKva@i  KvY] 
  MF || BC ev MN || BC 

 avc-2 : Avevi, MF = BC 

 ev, MN + NF = BC [ MF = MN + NF] 

 ev, MN + MN = BC [avc (1)  _!K] 

 ev, 2MN = BC 

  MN = 
1
2

 BC 

 myZivs MN || BC Ges MN = 
1
2
 BC (cÖgvwYZ) 

j we!kl wbe©Pb : ABC Gi ĀB I 
ĀC Gi mgwØLÊK BP Ges PC 
ci¯<i P we: ỳ!Z wgwjZ n!q!Q| 

cÖgvY Ki!Z n!e  h, ĀBPC = 90ð + 
ĀA
2

. 

 

A 

O 

C B 

 

P 

 cÖgvY : 
 avc-1. ABC G 
  ĀA + ĀB + ĀC = 180ð [ wÎfz!Ri wZb  Kv!Yi mgwó = 180ð] 

 ev, 
1
2 

 ĀA + 
1
2

 ĀB +  
1
2

 ĀC = 
180ð

2
    [Dfqc¶!K 2 Øviv fvM K!i] 

 ev, 
1
2
 ĀB +  

1
2

 ĀC = 90ð – 
1
2
 ĀA  ............. (i)   

 avc- 2. GLb, ĀPBC =  
1
2
 ĀB   [ PB, ĀB Gi mgwØLÊK] 

 Avevi, ĀPCB =  
1
2
ĀC     [ PC, ĀC Gi mgwØLÊK] 

 avc-3. GLb BPC G ĀBPC + ĀPBC + ĀPCB = 180ð  

 ev, ĀBPC + 
1
2
 ĀB + 

1
2
 ĀC = 180ð [ 

1
2
  ĀB + 

1
2
 ĀC = 90ð – 

1
2
 ĀA] 

 ev, ĀBPC + 90ð – 
1
2

 ĀA = 180ð [(i) n!Z]

 ev, ĀBPC = 180ð – 90ð + 
1
2

 ĀA 

  ĀBPC = 90ð + 
ĀA
2

 .     (cÖgvwYZ) 

5bs cÖ!kSi mgvavb 

h e>!Ëi e¨vmva©, r = OS = 7  m. wg.  
  e>!Ëi cwiwa = 2ðr GKK  
  = 2 × 3.1416 × 7  m.wg. 
  = 43.9824  m.wg. 
 wb!Y©q cwiwa 43.9824  m.wg. (Ans.)  

 P 

O 

Q 

S 
7 †m.wg. 

R 

 

i  

 

S 

P 

Q 
R 

O 

 
 we!kl wbe©Pb : O  K: ª̀wewkó PQRS e>!Ëi GKB DcPvc QS 

Gi Dci `Êvqgvb e>Ë¯9 ĀQPS Ges  K: ª̀¯9 ĀQOS| 
 cÖgvY Ki!Z n!e  h, ĀQOS = 2ĀQPS. 

 A¼b :  g!b Kwi, PS  iLvsk  K:`ªMvgx bq| G!¶!Î P 
we:`y w`!q  K: ª̀Mvgx  iLvsk PR AuvwK| 

 cÖgvY : 
 avc-1. POQ Gi ewnt¯9  KvY ĀQOR = ĀQPO + ĀPQO 

[ewnt¯9  KvY Aa@t¯9 wecixZ  KvYØ!qi mgwói mgvb] 
 avc-2. POQ G OP = OQ   [GKB e>!Ëi e¨vmva©] 
 AZGe, ĀQPO = ĀPQO [mgwØevû wÎfy!Ri f=wg msjMS  KvY ỳBwU mgvb] 
 avc-3. ĀQOR = 2ĀQPO [avc (1) I (2)  _!K] 

 avc-4. GKBfv!e POS  _!K ĀSOR = 2ĀSPO 

 avc-5. avc (3) I (4)  _!K 
 ĀQOR + ĀSOR = 2ĀQPO + 2ĀSPO   [ hvM K!i] 
  ĀQOS =  2ĀQPS. (cÖgvwYZ) 

j 
 P 

O 

Q 

S 

R  
 we!kl wbe©Pb : O  K: ª̀wewkó  PQRS e>!Ëi PQ Pv!ci Dci 

`Êvqgvb ĀPRQ Ges ĀPSQ ỳBwU e>Ë¯9  KvY| 
 cÖgvY Ki!Z n!e  h, ĀPRQ = ĀPSQ.  
 A¼b : O, P Ges O, Q  hvM Kwi|  
 cÖgvY :  
 avc-1 : GLv!b, PQ Pv!ci Dci `Êvqgvb  K:`ª¯9  KvY ĀPOQ. 
 myZivs, ĀPOQ = 2ĀPSQ  [ GKB Pv!ci Dci `Êvqgvb  

 K:`ª¯9  KvY e>Ë¯9  Kv!Yi wØMyY] 
 avc-2: Abyi�cfv!e ĀPOQ = 2ĀPRQ 
 avc-3: avc (1) I (2)  _!K 2 ĀPRQ = 2ĀPSQ  

  ĀPRQ = ĀPSQ. (cÖgvwYZ)  

6bs cÖ!kSi mgvavb 

h wb!æ  cwÝj K¤<v!mi mvnv!h¨ 75ð  KvY A¼b Kiv n!jv :  

 
 wP!Î, ĀABC = 75ð. 



P¨v‡Ýji GmGmwm kU© mv‡Rk‡Ýi DËigvjv     190 

 

A  

ñ 

 

90ð ý ñ 

3 

5 

i 

 

 
a 

4 †m.wg. 
5 †m.wg. b 

c 
6 †m.wg. 

 
 g!b Kwi, ABC wÎfz!Ri wZbwU evû AB = a = 4  m.wg.,       

BC = b = 5  m.wg. Ges AC = c = 6  m.wg.  `Iqv Av!Q| 
wÎfzRwUi cwie>Ë AuvK!Z n!e| A_©vr Ggb GKwU e>Ë AuvK!Z 
n!e hv, wÎfz!Ri wZbwU kxl©we:`y A, B I C we:`y w`!q hvq| 

 A 
N 

E 
C 

c 

b B 
F 

P 
O 

M 

a 

 
 A¼!bi weeiY : 
 1.  h!Kv!bv iwk¥ BE n!Z BC = b = 5  m.wg. Ask  K!U 

 bB| 
 2. B  K  K: ª̀ K!i a = 4  m.wg. e¨vmv!a©i Ges C  K  K: ª̀ 

K!i c = 6  m.wg. e¨vmv!a©i mgvb K!i e>ËPvc AuvwK hv 
A we:`y!Z  Q` K!i| 

 3. A, B; A, C  hvM Kwi| 
 4. AB I AC  iLvs!ki j¤̂ mgwØLÊK h_vµ!g PM I FN 

 iLvsk AuvwK| g!b Kwi, Zviv ci¯<i!K O we:̀ y!Z  Q  ̀
K!i| 

 5. A, O  hvM Kwi| 
 6. O  K  K: ª̀ K!i OA Gi mgvb e¨vmva© wb!h GKwU e>Ë 

AuvwK| Zvn!j, e>ËwU A, B I C we:`yMvgx n!e Ges GB 
e>ËwUB ABC Gi wb!Y©q cwie>Ë| 

j  
 

O C 

A 

B 

60ð 

90ð 

90ð 

120ð 
P 

 
 we!kl wbe©Pb : g!b Kwi, 6  m.wg. e¨vm ev, 6

2
 = 3  m.wg. 

e¨vmva© wewkó ABC GKwU e>Ë, hvi  K: ª̀ O. D³ e>!Ë Ggb 
`yBwU ¯<k©K AuvK!Z n!e hv!`i Aa@f©y³  KvY 60ð| 

 A¼!bi weeiY : 
 1. OA  h!Kv!bv e¨vmva© wbB Ges ĀAOB = 120ð AuvwK| 

OB  iLvsk e>ËwU!K B we:`y!Z  Q` K!i!Q| 
 2. GLb, OA Gi A we:`y!Z AP Ges OB Gi B we: ỳ!Z 

BP j¤̂ AuvwK| g!b Kwi, AP I BP j¤̂Øq ci¯<i!K P 
we:`y!Z  Q` K!i!Q| Zvn!j, AP I BP-B DwÏó 
¯<k©KØq hv!`i Aa@f©y³  KvY 60ð| 

7bs cÖ!kSi mgvavb 
h  `Iqv, Av!Q, 

  sec (90ð ý ñ) = 
5
3
 

  sinñ = 
AB
AC

 = 
3
5
 (Ans.) 

i  `Iqv Av!Q, A = 1 + sinñ 

  B = 1 ý sinñ 

  evgc¶ = secñ + tanñ 

  = 
1

cosñ + 
sinñ
cosñ = 

1 + sinñ
cosñ  

  = 
(1 + sinñ)2

cos2ñ  

  = 
(1 + sinñ)2

1 ý sin2ñ  

  = 
(1 + sinñ)2

(1 + sinñ) (1 ý sinñ)
 

  = 
1 + sinñ
1 ý sinñ 

  = 
A
B

  

  = Wvbc¶ 

  evgc¶ = Wvbc¶ (cÖgvwYZ) 

j  `Iqv Av!Q, B ý cosñ = 0 
 ev, 1 ý sinñ ý cosñ = 0 [ B = 1 ý sinñ] 

 ev, 1 ý sinñ = cosñ 

 ev, (1 ý sinñ)2 = cos2ñ 

 ev, 1 ý 2sinñ + sin2ñ = 1 ý sin2ñ 

 ev, 1 ý 2sinñ  + sin2ñ ý 1 + sin2ñ = 0 

 ev, 2sin2ñ ý 2sinñ = 0 

 ev, 2sinñ (sinñ ý 1) = 0 

 nq, 2sinñ = 0 

 ev, sinñ = 0 

 ev, sinñ = sin0ð 
  ñ = 0ð 

A_ev, 
sinñ ý 1 = 0 

ev, sinñ = 1 

ev, sinñ ý sin90ð 
  ñ = 90ð 

  wb!Y©q ñ = 0ð, 90ð 

8bs cÖ!kSi mgvavb 

h  `Iqv Av!Q, 1 ý cos2ñ = 
3
4

 

 ev, cos2ñ = 1 ý 
3
4
 

 ev, 
1

sec2ñ = 
1
4

 

 ev, sec2ñ = 4 

 ev, 1 + tan2ñ = 4 

 ev, tan2ñ = 4 ý 1 = 3 

  tanñ = ñ 3 (Ans.) 
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i  

60
o

C B

h

AD

68 3

 
 g!b Kwi, MvQwUi D;PZv, AB = h wgUvi| Mv!Qi kxl©we:`y A 

we:`y!Z A n!Z 68 3 wgUvi ` =!i f:Zj¯9  Kv!bv we: ỳ C Gi 
AebwZ  KvY ĀDAC = 60ð| DA || BC nIqvq,  

 ĀDAC = ĀACB = 60ð [GKva@i  KvY] 

 ABC G, sin ĀACB = 
AB
AC

  

 ev, sin60ð = 
h

68 3
 

 ev, 
3

2
 = 

h

68 3
 

  h = 68 3  
3

2
 

   = 34  3 = 102 

  MvQwUi D;PZv = 102 wgUvi (Ans.) 

j  `Iqv Av!Q,  
 MvQwUi D;PZv h = D!jÐwLZ `=i!Z¡i A!a©K  

  = 
68 3

2
 wgUvi = 34 3 wgUvi 

g!b Kwi, AB = h D;PZvi 
MvQwU f:wg n!Z x wgUvi 
D;PZvq D we: ỳ!Z  f!O hvq 
Ges fvOv Ask CD, `Êvqgvb 
Ask BD Gi mv!_ D we:`y!Z 
ĀCDB = 60ð DrcbS K!i| 
 CD = AD = AB ý BD  

    = h ý x = 34 3 ý x 

mg!KvYx BDC G, 
C

B

x

D

60o

A

34 x3

 

  cosĀBDC = 
BD
CD

  

 ev, cos60ð = 
x

34 3 ý x
 

 ev, 
1
2
 = 

x

34 3 ý x
 

 ev, 34 3 ý x = 2x 

 ev, 34 3 = 2x + x 

 ev, 3x = 34 3 

  x = 
34 3

3
 = 19.63 wgUvi (cÖvq) (Ans.) 

9bs cÖ!kSi mgvavb 

h 75 UvKv LiP nq 1 eM©wgUvi UvBjm Ki!Z 

  1 Ó     Ó     Ó 
1

75
   Ó          Ó       Ó 

  45000 Ó  Ó  Ó  
1  45000

75
 Ó   Ó      Ó  

              = 600 eM© wgUvi UvBjm Ki!Z 
  nji:!gi  ¶Îdj 600 eM©wgUvi (Ans.) 

i awi, nji:!gi cÖ¯9 x wgUvi 

  nji:!gi "`N©¨ 1 
1
2
 x ev, 

3x
2

 wgUvi 

 nji:!gi  ¶Îdj 600 eM©wgUvi [ÔKÕ n!Z] 

 cÖkSg!Z, x  
3x
2

 = 600 

 ev, 
3x2

2
 = 600 

 ev, 3x2 = 1200 

 ev, x2 = 400 

  x = 20 

  nji:!gi wfZ!ii cwimxgv = 2 ( )3x
2

 + x   wgUvi| 

  = 2 ö 
3  20

2
 + 20   wgUvi 

  = 2 (30 + 20) wgUvi  
  = 100 wgUvi (Ans.) 

j ÔLÕ n!Z cvB, AvqZvKvi nji:!gi cwimxgv 100 wgUvi 
  eM©vKvi K¬vmi:!gi cwimxgv = 100 wgUvi 

 eM©vKvi K¬vmi:!gi evûi "`N©¨ = 
100

4
 = 25 wgUvi 

 eM©vKvi K¬vmi:!gi  ¶Îdj = (25)2 eM©wgUvi 
  = 625 eM©wgUvi 

  i:g `yBwUi  gvU  ¶Îdj = (600 + 625) eM©wgUvi 
[ÔKÕ n!Z, AvqZvKvi nji:!gi  ¶Îdj 600 eM©wgUvi] 

  = 1225 eM©wgUvi 

 50  m.wg. = 
50

100
 wgUvi = 0.5 wgUvi 

 1 wU UvBj!mi  ¶Îdj = (0.5)2 eM©wgUvi 
  = 0.25 eM©wgUvi 

   gvU UvBjm msL¨v = 
1225
0.25

 wU 

  = 4900 wU (Ans.) 

10bs cÖ!kSi mgvavb 
h cÖ`Ë mviwY!Z me©vwaK MYmsL¨v 15 Av!Q (61 – 70)  kÖwY!Z| 

GUvB cÖPziK  kÖwY| myZivs, cÖPziK  kÖwYi c=!e©i  kÖwY (51 – 60). 

  cÖPziK  kÖwYi c=!e©i  kÖwYi ga¨gvb = 
51 + 60

2
  

  = 
111

2
 = 55.5 (Ans.) 

i ga¨K wbY©!qi mviwY : 
 kÖwYe¨vwß MYmsL¨v µg!hvwRZ MYmsL¨v 
41 ý 50 4 4 

51 ý 60 10 14 

61 ý 70 15 29 

71 ý 80 12 41 

81 ý 90 6 47 

91 ý 100 3 50 

 n = 50  

 GLv!b, n = 50 

  
n
2

 = 
50
2

 = 25 



P¨v‡Ýji GmGmwm kU© mv‡Rk‡Ýi DËigvjv     192 

 A_©vr, ga¨K n!jv 25Zg c!`i gvb| 25 Zg c!`i Ae¯9vb 
(61 ý 70)  kÖwY!Z| 

  ga¨K  kÖwY n!jv (61 ý 70)| 

 GLv!b, L = 61, m = 15, Fc = 14, h = 10 

  ga¨K = L + ( )n
2
 ý Fc   

h

m
  

  = 61 + (25 ý 14)   
10
15

 

  = 61 + 
110
15

  

  = 61 + 7.33 

  = 68.33 (cÖvq) (Ans.) 

j MYmsL¨v eûfzR A¼!bi Rb¨ cÖ!qvRbxq mviwY : 
 kÖwYe¨vwß  kÖwY ga¨we:`y MYmsL¨v 
41 ý 50 45.5 4 

51 ý 60 55.5 10 

61 ý 70 65.5 15 

71 ý 80 75.5 12 

81 ý 90 85.5 6 

91 ý 100 95.5 3 

 GLb, QK KvM!Ri x A¶ eivei cÖwZ Ni!K  kÖwY ga¨we:`yi 
2 GKK a!i Ges y-A¶ eivei cÖwZ Ni!K MYmsL¨v 1 GKK 
a!i MYmsL¨v eûfzR A¼b Kiv n!jv| g=jwe:`y  _!K 35.5 
ch©a@ NiMy!jv Av!Q  evSv!Z  Q` wPý e¨envi Kiv n!q!Q| 

 

 

MY
ms

L¨
v 

 

5 

10 

15 

35.5 45.5 55.5 65.5 75.5 85.5 95.5 105.5 X O 

Y 

 kÖwY ga¨we:`y  

 

 

11bs cÖ!kSi mgvavb 
h µg!hvwRZ MYmsL¨vi mviwY : 

 kÖwYe¨vwß MYmsL¨v µg!hvwRZ MYmsL¨v 
41 – 50 4 4 

51 – 60 9 13 

61 – 70 15 28 

71 – 80 12 40 

81 – 90 6 46 

91 – 100 4 50 

 gvU n = 50  

 GLv!b, n
2
 = 

50
2

 = 25; A_©vr 25-Zg c` (61 – 70)  kÖwY!Z 

ga¨K Aew¯9Z|  

  ga¨K  kÖwYi ga¨gvb = 
61 + 70

2
 = 65.5 (Ans.)  

i msw¶ß c×wZ!Z cÖvß b¤̂!ii Mo wbY©q : 

 kÖwYe¨vwß 
MYmsL¨v 

fi 

 kÖwY 
ga¨gvb 

xi 

avc wePz¨wZ  

ui = 
xi ý a

h
 

fiui 

41 – 50 4 45.5 ý 3 ý 12 

51 – 60 9 55.5 ý 2 ý 18 

61 – 70 15 65.5 ý 1 ý 15 

71 – 80 12 75.5  a 0 0 

81 – 90 6 85.5 1 6 

91 – 100 4 95.5 2 8 

 n = 50   fiui = ý 31 

  MvwYwZK Mo, –x = a + 
fiui

n
  h 

  = 75.5 + 
– 31
50

 × 10 

  = 75.5 – 6.2 

  = 69.3 

  wb!Y©q Mo = 69.3 (Ans.) 

j ÔKÕ n!Z cÖvß mviwY e¨envi K!i, x A¶ eivei QK 

KvM!Ri cÖwZ Ni!K  kÖwY e¨eav!bi D;Pmxgvi 2 GKK Ges y 

A¶ eivei QK KvM!Ri cÖwZ Ni!K µg!hvwRZ MYmsL¨vi 1 

GKK a!i cÖ`Ë AwRf  iLv AuvKv n!jv| g=jwe:`y  _!K 40 

ch©a@ NiMy!jv Av!Q  evSv!Z  Q` wPý e¨envi Kiv n!q!Q| 

 
 

 
 

50 Y 

45 

40 

35 

30 

25 

20 

15 

10 

5 

O 
Xò X 

Yò 
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µ!
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L¨

v 
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  g!Wj  U÷- 06  
eûwbe©vPwb Afx¶v 

 
 

DË
i 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  

16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  

m„Rbkxj 
1bs cÖ!kSi mgvavb 

h µg!Rv!oi kZ©vbymv!i Avgiv cvB, m + n = 7 

 Ges n = 5 

  m + 5 = 7 

 ev, m = 7 – 5 = 2 

  wb!Y©q (m, n) = (2, 5) (Ans.) 

i  `Iqv Av!Q, U = {2, 3, 4, 5, 6, 7, 8} 

 A = {x þ N : 2 < x < 7} 
 = {3, 4, 5, 6} 

  Aò = U\A 
 = {2, 3, 4, 5, 6, 7, 8} \ {3, 4, 5, 6} 
 = {2, 7, 8} 

cÖkSvbymv!i, C = Aò = {2, 7, 8} 

 P(C) = {ö, {2}, {7}, {8}, {2, 7}, {2, 8}, {7, 8}, {2, 7, 8}} 

GLv!b, C Gi Dcv`vb msL¨v, n = 3 Ges P(C) Gi Dcv`vb msL¨v 
= 8 = 23 = 2n 

 P(C) Gi Dcv`vb msL¨v 2n  K mg_©b K!i| ( `Lv!bv n!jv) 

j  `Iqv Av!Q, S = {(a, b) : a þ B, b þ B Ges b = a + 2} 

 Ges B = {2, 4, 6, 8} 

 S G ewY©Z kZ©  _!K cvB, b = a + 2. 

 GLb, cÖ!Z¨K a þ B Gi Rb¨ b = a + 2 Gi gvb wbY©q K!i 
GKwU ZvwjKv "Zwi Kwi| 

a 2 4 6 8 

b = a + 2 4 6 8 10 

 h!nZz, 10 ÿ B, Kv!RB (8, 10) ÿ S 

 S = {(2, 4), (4, 6) (6, 8)} 

  Wv!gb = {2, 4, 6} (Ans.) 

2bs cÖ!kSi mgvavb 

h evgc¶ = 
3n – 1

( )3 n + 1
  

  = 
{ }( )3 2 n – 1

( 3)n + 1
 

  = 
{ }( )3 n 2 – (1)2

( 3)n + 1
 

  = 
{ }( )3 n + 1  { }( )3 n – 1

{ }( )3 n + 1
 

  = ( )3 n –1 

  = Wvbc¶ 

  evgc¶ = Wvbc¶ ( `Lv!bv n!jv)  

i  `Iqv Av!Q, a = 2, b = 3 Ges c = 5  

  
an+1 . b2n–m . cm+n . (ab)m

(ab)n . (ac)m+2 . (bc)n  ø (52)–1  

 = 
2n+1 . 32n–m . 5m+n . (2 × 3)m

(2 × 3)n . (2 × 5)m+2 . (3 × 5)n ø 
1
52  

 = 
2n+1 . 32n–m . 5m+n . 2m . 3m

2n . 3n . 2m+2 . 5m+2 . 3n . 5n × 52  

 = 
2n+1+m . 32n–m+m . 5m+n+2

2n+m+2 . 3n+n . 5m+2+n  

 = 2n+1+mýnýmý2 . 32n–2n . 5m+n+2–m–n–2 

 = 2–1 . 30 . 50  

 = 
1
2

  1  1 

 = 
1
2

    (Ans.) 

j  `Iqv Av!Q,  a = 2, b = 3 Ges c = 5  

 evgc¶ = 
b log10 b + blog10a – b log10 ac

log10 ( )ab
c

  ø 
3
2
 

  = 
3log10 3 + 3log102 – 3log10 2×5

log10( )2×3
5

 ø 
3
2
 

  = 
log10( 3)3 + log102

3 – log10( 10)3

log10

6
5

 ø 
3
2
 

  = 
log103

3
2 + log102

3 – log1010
3
2

log10
12
10

 ø 
3
2

 

  = 

3
2

 log103 + 3log102 – 
3
2

 log1010

log1012 – log1010
 ø 

3
2

 

  = 

3
2

 (log103 + 2log102 – log1010)

log10(3×22) – log1010
 ø 

3
2
 

  = 

3
2

 (log103 + 2log102 – 1)

(log103 + 2log102 – 1)
 ø 

3
2

 [ log1010 = 1] 

  = 
3
2

 ø 
3
2

 

  = 1  

  = Wvbc¶  

  evgc¶ = Wvbc¶ (cÖgvwYZ)  
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3bs cÖ!kSi mgvavb 
h  `Iqv Av!Q, l, m I n µwgK mgvbycvZx 
  A_©vr, l : m = m : n 

  ev, 
l
m

   = 
m
n

  

  m2 = ln 

  Wvbc¶ =  
l2 + m2

m2 + n2     

  =   
l2 + ln
ln + n2  [m2 = ln   ewm!q] 

  = 
l(l + n)
n(l + n)

     

  = 
l
n
 = evgc¶ 

  
l
n

 = 
l2 + m2

m2 + n2. ( `Lv!bv n!jv) 

i awi, 
a
x

 = 
b
y
 = 

c
z
 = k 

  a = xk, b = yk Ges c = zk 

 evgc¶ = 
a3 + b3 + c3

x3 + y3 + z3  

  = 
(xk)3 + (yk)3 + (zk)3

x3 + y3 + z3  

  = 
x3k3 + y3k3 + z3

x3 + y3 + z3   

  = 
k3(x3 + y3 + z3)
(x3 + y3 + z3)

 = k3 

 Wvbc¶ = 
abc
xyz

  

  = 
xk. yk. zk

xyz
  

  = 
k3 xyz

xyz
  

  = k3 

  
a3 + b3 + c3

x3 + y3 + z3 = 
abc
xyz

 (cÖgvwYZ) 

j   `Iqv Av!Q, b2p – 2b + p = 0 

 ev, b2p + p = 2b 

 ev, p (b2 + 1) = 2b 

 ev, 
b2 + 1

2b
 = 

1
p

 

 ev, 
b2 + 1 + 2b
b2 + 1 – 2b

 = 
1 + p
1 – p

   [ hvRb-we!qvRb K!i] 

 ev, 
(b + 1)2

(b – 1)2 = 
1 + p
1 – p

 

 ev, 
b + 1
b – 1

 = 
1 + p

1 – p
  [eM©g=j K!i] 

 ev, 
b + 1 + b – 1
b + 1 – b + 1

 = 
1 + p + 1 – p

1 + p – 1 – p
   [ hvRb-we!qvRb K!i] 

 ev, 
2b
2

 = 
1 + p + 1 – p

1 + p – 1 – p
 

 ev, b = 
1 + p + 1 – p

1 + p – 1 – p
 . (cÖgvwYZ) 

4bs cÖ!kSi mgvavb 

h GLv!b, PQR G ĀPQR = 90ð Ges 
QR Gi Dci GKwU we:`y S| P, S  hvM 
Kwi| cÖgvY Ki!Z n!e  h,  

 PR2 ý PS2 = QR2 ý QS2|  

 P 

Q R S 
 

 cÖgvY : 
 avc-1 : PQR mg!KvYx wÎfz!R 
 PR2 = PQ2 + QR2    [wc_v!Mviv!mi Dccv`¨ Abyhvqx]  

 avc-2 : PQS mg!KvYx wÎfz!R 
 PS2 = PQ2 + QS2     [wc_v!Mviv!mi Dccv`¨ Abyhvqx] 
 avc-3 : PR2 ý PS2 = PQ2 + QR2 ý PQ2 ý QS2 

[avc (1) I avc (2) n!Z] 
  PR2 ý PS2 = QR2 ý QS2. (cÖgvwYZ) 
 
i g!b Kwi, PQR-Gi PR evûi ga¨we:`y S| 

Q, S  hvM Kwi| 
 cÖgvY Ki!Z n!e  h, PQ + QR > 2QS. 

 A¼b : QS  K E ch©a@ Ggbfv!e 
ewa©Z Kwi  hb QS = SE nq| E, R  hvM 
Kwi| 

 Q 

R P S 

E 

 

 cÖgvY : 
 avc-1 : QPS Ges ERS-G 
 PS = RS    [ PR-Gi ga¨we:`y S] 

 QS = ES   [A¼b Abymv!i] 

 ĀQSP = ĀESR  [wecÖZxc  KvY] 
 QPS  ERS  [evû- KvY-evû Dccv`¨] 
 PQ = ER 

 Avevi, QE = QS + SE 

 avc-2 : GLb, QER-G 

 QR + ER > QE  [ wÎfz!Ri `yB evûi mgwó Z&Zxq evû A!c¶v e>nËi] 
 ev, QR + PQ > QS + SE    [(1)  _!K] 

 ev, PQ + QR > QS + QS    [A¼bvbymv!i] 

  PQ + QR > 2QS. (cÖgvwYZ) 

j PQR Gi QP  K M ch©a@ Ges QR 

 K N ch©a@ ewa©Z Kwi| G!Z P I R 
we:`y!Z h_vµ!g ewnt¯9 ĀMPR I 
ewnt¯9 ĀNRP DrcbS nq| ĀMPR I 
ĀNRP Gi mgwØLÊK PO I RO 
ci¯<i O we:`y!Z wgwjZ n!q!Q|   

 Q 

O 

R 

N  M 

P 

 

 cÖgvY Ki!Z n!e  h, ĀPOR = 90ð ý 
1
2
 ĀQ. 

 cÖgvY : 
 avc-1 : PQR Gi ewnt¯9 ĀMPR = ĀQ + ĀR 

[ewnt¯9  KvY Gi Aa@t¯9 wecixZ  KvYØ!qi mgwói mgvb] 
 Abyi�cfv!e, ĀNRP = ĀQ + ĀP 
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 avc-2 : GLb, POR G 
 ĀPOR + ĀOPR + ĀORP = 180ð 
  [ wÎfz!Ri wZb!Kv!Yi mgwó 180ð] 

 ev, ĀPOR + 
1
2
 ĀMPR + 

1
2
 ĀNRP = 180ð 

 ev, ĀPOR + 
1
2

 (ĀQ + ĀR) + 
1
2

 (ĀQ + ĀP) = 180ð  [(1) n!Z] 

 ev, ĀPOR + 
1
2
 (ĀP + ĀQ + ĀR + ĀQ) = 180ð 

 ev, ĀPOR + 
1
2
 (180ð + ĀQ) = 180ð [ ĀP + ĀQ + ĀR = 180ð] 

 ev, ĀPOR + 90ð + 
1
2
 ĀQ = 180ð 

 ev, ĀPOR = 180ð ý 90ð ý 
1
2
 ĀQ 

  ĀPOR = 90ð ý 
1
2

 ĀQ. (cÖgvwYZ) 

5bs cÖ!kSi mgvavb 

h  
  

a 
5 cm 

F 

D C 

E 
B A 

a a 

a 

a 
 

 Dc!ii wP!Î ABCD B wb!Y©q eM©| 

i g!b Kwi, wÎfy!Ri f=wg a, f =wg msjMS m=²!KvY Āx Ges Aci 
`yB evûi Aa@i d  `Iqv Av!Q| wÎfyRwU AuvK!Z n!e| 
 

x 
B 

C F 

E 

D 

A 

a 

a 
d 

x d 30ð 

3 cm 
5 cm 

 
 A¼b :  
 1.  h!Kv!bv GKwU iwk¥ BF  _!K f=wg a Gi mgvb K!i     

BC  iLvsk  K!U wbB| 
 2. BC  iLvs!ki B we: ỳ!Z Āx Gi mgvb Ā CBE AuvwK| 
 3. BE iwk¥  _!K d Gi mgvb BD Ask  K!U wbB| 
 4. C, D  hvM Kwi| DC  iLvs!ki  h cv!k E we: ỳ& Av!Q 

 mB cv!k C we:`y!Z ĀEDC Gi mgvb ĀDCA AuvwK| CA 

iwk¥ BE iwk¥!K A we:`y!Z  Q` K!i| 
 Zvn!j, ABC-B DwÏó wÎfyR| 

j  

 

5 cm 

a 

M 

B 
C E 

Q 
A 

O 
P N 

5 cm 

 

 g!b Kwi, GKwU mgevû wÎfz!Ri evû a = 5 cm   `Iqv 
Av!Q| wÎfzRwUi cwie>Ë AuvK!Z n!e| 

 A¼b :  

 1.  h!Kv!bv iwk¥ BE  _!K a = 5 cm  Gi mgvb K!i BC 

Ask  K!U wbB| 

 2. B I C we: ỳ!K  K: ª̀ K!i BC Gi GKB cv!k a Gi 

mgvb e¨vmva© wb!q `yBwU e>ËPvc AuvwK| e>ËPvcØq 
ci¯<i A we:`y!Z  Q` K!i| 

 3. A, B I A, C  hvM Kwi| Zvn!j ABC-B DwÏó 

mgevû wÎfzR hvi cwie>Ë A¼b Ki!Z n!e| 

 4. AB I AC Gi j¤^ mgwØLÊK h_vµ!g MN I PQ 

AuvwK| g!b Kwi, Zviv ci¯<i O we:`y!Z  Q` K!i| 

 5. A, O  hvM Kwi| O  K  K: ª̀ K!i OA Gi mgvb e¨vmva© 

wb!q GKwU e>Ë AuvwK hv A, B I C we:`y w`!q hvq| 

  Zvn!j GB e>ËwUB DwÏó mgevû wÎfz!Ri cwie>Ë| 

6bs cÖ!kSi mgvavb 

h  we!kl wbe©Pb : O  K: ª̀wewkó 
e>!Ë CD GKwU e¨vm Ges 

ĀDBC GKwU Aa©e>Ë¯9  KvY| 

 cÖgvY Ki!Z n!e  h, 
 ĀDBC = GK mg!KvY| 

 B 

C O D 

E 
 

 A¼b : DC Gi  h cv!k B we:`y Aew¯9Z, Zvi wecixZ 
cv!k e>!Ëi Dci GKwU we:`y   E wbB| 

 cÖgvY : 

 avc-1. DEC Pv!ci Dci `Êvqgvb e>Ë¯9  

 ĀDBC = 
1
2
 ( K: ª̀¯9 mij!KvY ĀDOC)       

[GKB Pv!ci Dci `Êvqgvb e>Ë¯9  KvY  K:`ª¯9  Kv!Yi A!a©K] 

 avc-2. wKa8 mij!KvY ĀDOC = `yB mg!KvY| 

  ĀDBC = 
1
2
 ( ỳB mg!KvY) = GK mg!KvY|  

 A_©vr, Aa©e>Ë¯9  KvY GK mg!KvY| (cÖgvwYZ) 
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A 

P 

X O 
ñ 

M 

O 

A P B 

i O  K: ª̀wewkó e>!Ë OP  AB| 

 cÖgvY Ki!Z n!e  h, AP = BP. 
   
   

 A¼b : O, A; O, B  hvM Kwi|  
 cÖgvY : 
 avc-1. OP  AB nIqvq ĀOPA = ĀOPB = GK mg!KvY  
 AZGe, OAP I OBP Dfq mg!KvYx wÎfzR   [Kíbv] 
 avc-2. GLb, OAP I OBP mg!KvYx wÎfzRØ!qi g!a¨ 

OA = OB  [GKB e>!Ëi e¨vmva©] 
 Ges  OP = OP  [mvaviY evû] 
  OAP  OAP  [mg!KvYx wÎfz!Ri AwZfzR-evû me©mgZv Dccv`¨] 
  AP = BP. 

 A_©vr, P, AB Gi ga¨we:`y| (cÖgvwYZ) 

j  

 
 we!kl wbe©Pb : g!b Kwi, O  K: ª̀wewkó ABCD e>!Ëi AB 

I CD ỳBwU mgvb R¨v| O  _!K AB Ges CD R¨v Gi Dci 
h_vµ!g OP Ges OQ j¤̂| O, A Ges O, R  hvM Kwi| 
cÖgvY Ki!Z n!e  h OP = OQ. 

 cÖgvY : 
 avc-1. OP  AB I OQ  CD. 

 myZivs, AP = BP Ges CQ = DQ. [ K:`ª  _!K e¨vm wfbS 
 h!Kv!bv R¨v Gi Dci Aw¼Z j¤^ R¨v!K mgwØLwÊZ K!i|] 

  AP = 
1
2

 AB Ges CQ = 
1
2

 CD. 

 avc-2. wKa8 AB = CD 

  AP = CQ 
 avc-3. GLb OAP Ges OCQ mg!KvYx wÎfyRØ!qi g!a¨ [Kíbv] 
 AwZfyR OA = AwZfyR OC  [Df!q GKB e>!Ëi e¨vmva©] 
 Ges AP = CQ  [avc 2] 
  OAP  OCQ [mg!KvYx wÎfy!Ri AwZfyR-evû me©mgZv Dccv`¨] 
  OP = OQ. (cÖgvwYZ) 

7bs cÖ!kSi mgvavb 
h g!b Kwi, ĀXOA = ñ GKwU m =¶¥!KvY| 

 wPÎvbyhvqx, sec2ñ = (secñ)2 = ( )OP
OM

2

 

  = 
OP2

OM2 = 
OM2 + PM2

OM2   

 [OP mg!KvYx POM Gi AwZfzR e!j] 

   = 
OM2

OM2 + 
PM2

OM2 

  = 1 + ( )PM
OM

2

 

  = 1 + (tanñ)2  
  = 1 + tan2ñ 

  sec2ñ ý tan2ñ = 1 (cÖgvwYZ) 

i  `Iqv Av!Q, cos p + cot p = x 

 Ges cot p ý cos p = y 

 GLb, x2 ý y2 = (cos p + cot p)2 ý (cot p ý cos p)2 

  = 4 cot p cos p 

  = 4 cot2 p cos2 p 

  = 4 cot2 p(1 ý sin2 p) 

  = 4 cot2 p ý cot2 p . sin2 p 

  = 4 cot2 p ý 
cos2 p
sin2 p

 . sin2 p 

  = 4 cot2 p ý cos2 p 

  = 4 (cot p + cos p) (cot p ý cos p) 

  = 4 xy 

  evgc¶ = 
x2 ý y2

xy
 = 

4 xy

xy
 = 4 = Wvbc¶ 

 A_©vr, 
x2 ý y2

xy
 = 4 (cÖgvwYZ) 

j  `Iqv Av!Q,  
    2 sin2ñ + 3 cosñ – 3 = 0 

 ev, 2(1 – cos2 ñ) + 3 cosñ – 3 = 0 

 ev, 2 – 2 cos2ñ + 3 cosñ – 3 = 0 

 ev, – 2 cos2ñ + 3 cosñ – 1 = 0 

 ev, 2 cos2ñ – 3 cosñ + 1 = 0    [Dfqc¶!K (–1) Øviv MyY K!i] 
 ev, 2 cos2ñ – 2 cosñ – cosñ + 1 = 0 

 ev, 2 cosñ (cosñ – 1) – 1 (cosñ – 1) = 0 

 ev, (cosñ – 1)  (2cosñ – 1) = 0 

  cosñ – 1 = 0 A_ev, 2 cosñ – 1 = 0 

 ev, cosñ = 1 ev, cosñ = 
1
2
  

 ev, cosñ = cos0ð ev, cosñ = cos 60ð.  [cos 60ð = 
1
2

 ]  

 ev, ñ = 0ð                ñ = 60ð 
  [ñ = 0ð MÖnY!hvM¨ bq KviY ñ m=²!KvY] 
  wb!Y©q mgvavb : ñ = 60ð (Ans.) 

8bs cÖ!kSi mgvavb 

h  `Iqv Av!Q, cosec (90ð ý ñ) = 
13
12

 

 

 cÖ`Ë ivwk = sinñ + cosñ = 
5
13

 + 
12
13

 = 
5 + 12

13
 = 

17
13

 (Ans.) 

i  

 
  `Iqv Av!Q, O  _!K M I N Gi AebwZ  KvY h_vµ!g 60ð 

Ges 30ð 
 myZivs, ĀGOM = 60ð Ges ĀHON = 30ð 
 Ges MN = 1 wK!jvwgUvi = 1000 wgUvi 

C 

D Q 

O 

B P 
A 
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 g!b Kwi, MD = x wgUvi, D;PZv, OD = h wgUvi 
  ND = MN ý MD = (1000 ý x) wgUvi 
 GO || MD Ges OM  Q`K 
  ĀOMD = GKva@i ĀGOM = 60ð 
 Avevi, HO || ND Ges ON  Q`K 
  ĀOND = GKva@i ĀHON = 30ð 

 GLb, mg!KvYx OMD- G tan ĀOMD = 
OD
MD

 

 ev, tan60ð = 
h
x

  

 ev, 3 = 
h
x

 

  h = 3x ................. (i) 

 Avevi, tan ĀOND = 
OD
ND

 

 ev, tan30ð = 
h

1000 ý x
 

 ev, 
1

3
 = 

h

1000 ý x
 

 ev, 1000 ý x = 3h 

 ev, 1000 ý x = 3 . 3x  [(i) bs mgxKiY  _!K] 

 ev, 1000 ý x = 3x 

 ev, 3x + x = 1000 

 ev, 4x = 1000 

  x = 250 wgUvi 
 myZivs, h = 3  250 = 250 3 wgUvi = 433.013 wgUvi (cÖvq) 
  D;PZv OD = 433.013 wgUvi (cÖvq) (Ans.) 

j wPÎvbymv!i, PQ = 72 wg., QS = x wg. 
 awi, PR = RS = y wg. 
  QR = PQ ý PR = (72 ý y) wg. 

  QRS-G, sin30ð = 
QS
RS

 

 ev, 
1
2
 = 

x
y
 

  y = 2x wg. 

 Avevi, tan30ð =  
QS
QR

 

R

P

S   x   Q

30
o

72 wg.

 

 ev, 
1

3
 = 

x

72 ý y
 

 ev, 3x = 72 ý 2x [y Gi gvb ewm!q] 

 ev, 3x + 2x = 72 

 ev, x(2 + 3) = 72 

 ev, x = 
72

2 + 3
 

  x = 19.29 wgUvi (cÖvq) (Ans.) 

9bs cÖ!kSi mgvavb 

h  `Iqv Av!Q, mgevû wÎfz!Ri cwimxgv = 12  m.wg. 

 mgevû wÎfz!Ri GK evûi "`N©¨, a = 
12
3

  m.wg. 
  = 4   m.wg. 

 mgevû wÎfz!Ri  ¶Îdj = 
3

4
  (4)2 eM©  m.wg. 

  = 4 3 eM©  m.wg. (Ans.) 

i g!b Kwi, wmwjÛv!ii D;PZv = h  m.wg. 
cÖkSg!Z, 
wmwjÛv!ii f:wgi e¨vmva©, r = e>!Ëi e¨vmva© = 5  m.wg. 
 `Iqv Av!Q, 
wmwjÛv!ii AvqZb = 150 ð Nb  m.wg. 
  ðr2 h = 150ð 

 ev, h = 
150ð

ð  (5)2  

 ev, h = 
150ð
25ð  

  h = 6 

 wmwjÛviwUi eµZ!ji  ¶Îdj = 2ðrh eM©  m.wg. 
  = 2  3.1416  5  6  
  = 188.496 eM©  m.wg. (Ans.) 

j g!b Kwi, O  K:`ªwewkó ABCD e>!Ëi e¨vmva©, r = 5  m.wg. 
 A D 

B C 

O 

5  m.wg. 

 
 e>!Ëi  ¶Îdj = ð  52 eM©  m.wg. 
  = 3.1416  25 eM©  m.wg. 
  = 78.54 eM©  m.wg. 
GLv!b, e>!Ë Aa@wj©wLZ ABCD eM©!¶!Îi K!Y©i "`N©¨ = e>!Ëi 

e¨vm = 2  5  m.wg. = 10  m.wg. 

 eM©!¶!Îi GK evûi "`N©̈  = 
10

2
  m.wg. 

  = 
5 2  2

2
   m.wg. 

  = 5 2    m.wg.  
 eM©!¶!Îi  ¶Îdj = (5 2)2 eM©  m.wg. = 50 eM©  m.wg. 
AZGe, e>ËwUi  ¶Îdj I H e>!Ë Aa@wj©wLZ e!M©i  
 ¶Îd!ji cv_©K¨ = (78.54 – 50) eM©  m.wg. 
  = 28.54 eM©  m.wg. (Ans.) 

10bs cÖ!kSi mgvavb 

h cÖ`Ë DcvËMy!jv!K gv!bi µgvbymv!i mvwR!q cvB, 
 37, 42, 45, 47, 50, 52, 53, 55, 55, 57, 60, 61, 62, 63, 64, 

65, 66, 70, 70, 70, 70, 72, 73, 74, 75, 78, 82, 85, 87, 95 

 GLv!b, 70 msL¨vwU m!e©v;P 4 evi, 55 msL¨vwU 2 evi Ges 
evwK msL¨vMy!jv 1 evi K!i Av!Q| 

  cÖ`Ë Dcv!Ëi cÖPziK 70. (Ans.) 

i GLv!b, m!e©v;P b¤̂i 95 Ges me©wbæ b¤̂i 37 

  cwimi = (95 ý 37) + 1 

  = 58 + 1 
  = 59 

   kÖwYe¨vwß 10 a!i  kÖwYmsL¨v = 
59
10

 = 5.9  6 
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 wb!æ ga¨K wbY©!qi Rb¨ µg!hvwRZ MYmsL¨v mviwY "Zwi 
Kiv n!jv : 

 kÖwYe¨vwß 
U¨vwj 
wPý 

MYmsL¨v µg!hvwRZ MYmsL¨v 

36 ý 45 ||| 3 3 

46 ý 55  | 6 9 

56 ý 65  || 7 16 

66 ý 75  |||| 9 25 

76 ý 85 ||| 3 28 

86 ý 95 || 2 30 

  n = 30  

 GLv!b, n = 30  
n
2

 = 
30
2

 = 15 

 A_©vr, ga¨K 15 Zg c` hv (56 ý 65)  kÖwY!Z Aew¯9Z| 
  ga¨K  kÖwY n!jv (56 ý 65). 

  L = 56, FC = 9, m = 7, h  = 10 

  ga¨K = L + ( )n
2
 ý FC   

h

m
 

   = 56 + (15 ý 9)  
10
7

 

   = 56 + 
6  10

7
 

   = 56 + 8.57 
   = 64.57 (Ans.)  

j MYmsL¨v eûfzR A¼!bi Rb¨ cÖ!qvRbx mviwY : 
 kÖwYe¨vwß  kÖwY ga¨gvb MYmsL¨v 
36 ý 45 40.5 3 

46 ý 55 50.5 6 

56 ý 65 60.5 7 

66 ý 75 70.5 9 

76 ý 85 80.5 3 

86 ý 95 90.5 2 

  n = 30 

 x-A¶ eivei QK KvM!Ri 1 Ni!K  kÖwY ga¨gv!bi 2 GKK 
Ges y-A¶ eivei 2 Ni!K MYmsL¨vi 1 GKK a!i cÖ`Ë 
Dcv!Ëi MYmsL¨v eûfzR A¼b Kiv n!jv| g=jwe:`y  _!K 
30.5 ch©a@ msL¨vMy!jv we`¨gvb  evSv!Z  Q` wPý (ý//ý) 
e¨envi Kiv n!q!Q| 

 

 kÖwY ga¨gvb 

0 

5 

10 

Y 

Xò X 

Yò 3
0
.5

 

4
0
.5

 

5
0
.5

 

6
0
.5

 

7
0
.5

 

8
0
.5

 

9
0
.5

 

MY
ms

L¨
v 

 

 

 

11bs cÖ!kSi mgvavb 

h cÖ`Ë mviwY!Z MYmsL¨v me©vwaK 20 Av!Q (60 ý 64)  kÖwY!Z| 

  cÖPziK  kÖwY (60 ý 64)| 

  cÖPziK  kÖwYi ga¨gvb = 60 + 64
2

 = 
124
2

 = 62 (Ans.) 

i ga¨K wbY©!qi mviwY : 
 kÖwYe¨vwß MYmsL¨v µg!hvwRZ MYmsL¨v 
45 ý 49 4 4 

50 ý 54 8 12 

55 ý 59 10 22 

60 ý 64 20 42 

65 ý 69 12 54 

70 ý 75 6 60 

 n = 60  

 GLv!b, n = 60     
n
2

 = 
60
2

 = 30 

 A_©vr, ga¨K n!jv 30Zg c!`i gvb| 30 Zg c!`i Ae¯9vb 
n!e (60 ý 64)  kÖwY!Z| myZivs ga¨K  kÖwY n!jv (60 ý 64)| 

 myZivs L = 60, Fc = 22, m = 20, h = 5 

  ga¨K = L + ( )n
2
 ý Fc   

h

m
 = 60 + (30 ý 22)   

5
20

 

   = 60 + 
40
20

 = 62 (Ans.) 

j AvqZ!jL A¼!bi mviwY : 
 kÖwYe¨vwß Awew”QbS  kÖwYe¨vwß MYmsL¨v 
45 ý 49 44.5 ý 49.5 4 

50 ý 54 49.5 ý 54.5 8 

55 ý 59 54.5 ý 59.5 10 

60 ý 64 59.5 ý 64.5 20 

65 ý 69 64.5 ý 69.5 12 

70 ý 74 69.5 ý 74.5 6 

 QK KvM!Ri x A¶ eivei ¶z ª̀Zg e!M©i cÖwZ evûi "`N©̈ !K 
Awew;QbS  kÖwY mxgvi GK GKK Ges y A¶ eivei cÖwZ evû 
"`N©¨!K MYmsL¨vi GK GKK a!i AvqZ!jL A¼b Kiv 
n!q!Q| g=jwe:`y  _!K 44.5 ch©a@ NiMy!jv Av!Q  evSv!Z 
 Q` wPý e¨envi Kiv n!q!Q| 

 

 

MY
ms

L¨
v 

 

5 

10 

15 

44.5 49.5 54.5 59.5 64.5 69.5 74.5 X O 

Y 

20 

25 

Awew;QbS  kÖwYmxgv  
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  g!Wj  U÷- 07  
eûwbe©vPwb Afx¶v 

 
 

DË
i 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  

16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  

m„Rbkxj 
1bs cÖ!kSi mgvavb 

h  `Iqv Av!Q, M = {x : x  gŠwjK msL¨v Ges x ó 6} 
  = {2, 3, 5} 

 Ges N = {2, 4, 6} 

  h!nZz, Ô2Õ Dcv`vbwU M I N Dfq  m!UB we`¨gvb,  m!nZz 
M I N  mUØq ci¯<i wb!;Q`  mU bq| ( `Lv!bv n!jv) 

i GLv!b, M = {2, 3, 5} [ÔKÕ n!Z] 
  N = {2, 4, 6} 
  M ø N = {2, 3, 5} ø {2, 4, 6} 
  = {2, 3, 4, 5, 6} 

 myZivs, M/N = {2, 3, 5} \ {2, 4, 6} 

  = {3, 5} 
  N\M = {2, 4, 6} ÷ {2, 3, 5} 
   = {4, 6} 
  M ÷ N = {2, 3, 5} ÷ {2, 4, 6} 
  = {2} 
  (M\N) ø (N\M) ø (M ÷ N) = {3, 5} ø {4, 6} ø {2} 
  = {2, 3, 4, 5, 6} 

  M ø N = (M\N) ø (N\M) ø (M ÷ N). ( `Lv!bv n!jv) 

j  `Iqv Av!Q, R = {(x, y) : x þ M, y þ N Ges y = 2x} 

  hLv!b, M = {2, 3, 5}  [ÔKÕ n!Z] 
  N = {2, 4, 6} 

 Ges R eY©bvKvix mgxKiY, y = 2x  

 cÖ!Z¨K x þ M Gi Rb¨ mswkÐó y Gi gvb wbY©q Kwi: 
x 2 3 5 
y 4 6 10 

 GLv!b, 10 ÿ N  (5, 10) ÿR 

  R = {(2, 4), (3, 6)} 

   Wv!gb R = {2, 3} (Ans.) 

2bs cÖ!kSi mgvavb 

h cÖ`Ë mgxKiY  RvU : }3x + 2y = 10
2x – 3y  = – 2  

 x Gi mnMØ!qi AbycvZ 3
2

 

 y Gi mnMØ!qi AbycvZ 2
– 3

 

 aª:eK c`Ø!qi AbycvZ 
10
– 2

 = – 5 

 Avgiv cvB, 
3
2
 ù 

2
– 3

 

 AZGe, mgxKiY  RvUwU mgÄm I ci¯<i Awbf©ikxj| 
mgxKiY  RvUwUi GKwU gvÎ (Abb¨) mgvavb Av!Q| 

i  `Iqv Av!Q, 
 3x + 2y = 10 ev, 3x + 2y ý 10 = 0 ... ... (i) 

 2x ý 3y = ý 2 ev, 2x ý 3y + 2 = 0 ... ... (ii) 

 mgxKiY (i) I (ii) G AvoMyYb m=Î cÖ!qvM K!i cvB, 

 
x

4 ý 30
 = 

y

ý 20 ý 6
 = 

1

ý 9 ý 4
 

 ev, 
x

ý 26
 = 

y

ý 26
 = 

1

ý 13
 

  
x

ý 26
 = 

1

ý 13
 

 ev, x = 
ý 26

ý 13
 = 2 

 Ges 
y

ý 26
 = 

1

ý 13
 

 ev, y = 
ý 26

ý 13
 = 2 

  (3x, 3y) = (3.2, 3.2) = (6, 6) (Ans.) 

j cÖ`Ë mgxKiY  RvU : 3x + 2y = 10 ... ... ... (i) 

  2x ý 3y = ý 2 ... ... ... (ii) 

 (i)bs mgxKiY n!Z cvB, 

 3x + 2y = 10 ev, 2y = 10 ý 3x  y = 
10 ý 3x

2
 

 GLb, mgxKiYwU!Z x Gi K!qKwU gvb wb!q, y Gi Abyi�c 
gvb  ei Kwi I wb!Pi QKwU "Zwi Kwi : 

x ý 2 0 2 

y 8 5 2 

 Avevi (ii)bs mgxKiY n!Z cvB, 

 2x ý 3y = ý 2 ev, 3y = 2 + 2x  y = 
2 + 2x

3
 

 mgxKiYwU!Z x Gi K!qKwU gvb wb!q y Gi Abyi�c gvb  ei 
Kwi I wb!Pi QKwU "Zwi Kwi :  

x ý 1 2 5 

y 0 2 4 

 GLb, QK KvM!Ri XOXò eivei X-A¶ Ges YOYò eivei 
Y-A¶ Ges O gyjwe:`y wbB| QK KvM!Ri Dfq A¶ eivei 
¶z`ªZg e!M©i cÖwZ 2 evûi "`!N©¨!K GKK awi| 

 QK KvM!R mgxKiY (i) bs n!Z cÖvß (ý 2, 8), (0, 5) I (2, 2) 
we:`yMy!jv ¯9vcb Kwi I cici we: ỳMy!jv  hvM K!i Dfqw`!K 
ewa©Z Kwi| Zvn!j  jLwU n!e GKwU mij!iLv| 

 GKBfv!e mgxKiY (ii) bs n!Z cÖvß (ý 1, 0), (2, 2)  I (5, 4) 
we:`yMy!jv ¯9vcb K!i ci¯<i  hvM Kwi Ges Dfqw`!K ewa©Z 
Kwi| Zvn!j  jLwU n!e GKwU mij!iLv hv c=!e©i 
mij!iLv!K P we:`y!Z  Q` K!i|  jL  _!K cvB, P we:`yi 
¯9vbv¼ (2, 2) 

 mij!iLvØq x-A!¶i mv!_ PAB wÎfzR MVb K!i!Q| 
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 QK KvMR  _!K cvB, 

 PAB Gi f:wg, AB = 
10
3

 ý (ý 1) = 
13
3

 

 Ges D;PZv, PD = 2 GKK 

  PAB Gi  ¶Îdj = 
1
2
  

13
3

  2 = 
13
3

 eM© GKK (Ans.) 

 
 weKí mgvavb : 
 ÔLÕ n!Z, 
  iLvØ!qi  Q`we: ỳ (2, 2) 

 (i) bs n!Z, 3x + 2y = 10 

  

x
10

3
 + 

y
5

 = 1 

   iLvwU x A¶!K ( )10
3
ü 0  we:`y!Z  Q` K!i| 

 (ii) bs n!Z, 
 2x ý 3y = ý 2 

 ev, 

x

ý2

2
 + 

y

ý2

ý3
 = 1 

  
x

(ý1)
 + 

y

( )2
3

 = 1 

   iLvwU x A¶!K (ý1, 0) we:`y!Z  Q` K!i| 

 x A!¶i mv!_ (2, 2), (ý 1, 0) I ( )10
3
ü 0  we:`yMy!jv wÎfzR 

MVb K!i| 
  wb!Y©q wÎfz!Ri  ¶Îdj 

 = 
1
2

 
ý 1
   0

    

10
3

0
    

2
2    

ý 1
   0

 eM©GKK 

 = 
1
2

 ( )ý 0 + 
20
3

 + 0 ý 0 ý 0 + 2  eM©GKK 

 = 
1
2

 ( )20
3

 + 2  eM©GKK 

 = ( )10
2

 + 1  eM©GKK 

 = 
13
3

 eM©GKK (Ans.) 

3bs cÖ!kSi mgvavb 

h cÖ`Ë aviv : 7 + 13 + 19 + ........ 
 avivwUi cÖ_g c`, a = 7 
 mvaviY Aa@i, d = 13 ý 7 = 6 
  avivwU GKwU mgva@i aviv| 
 Avgiv Rvwb, mgva@i avivi nZg c` = a + (n ý 1)d 

  15Zg c` = 7 + (15 ý 1) × 6 

  = 7 + 14 × 6 = 91 (Ans.) 

i cÖ`Ë aviv : 11 + 9 + 7 + ....... 
 avivwUi cÖ_g c`, a = 11 

 mvaviY Aa@i, d = 9 ý 11 = ý 2 
  `Iqv Av!Q, avivwUi cÖ_g n msL¨K c!`i mgwó = ý 133 
 Avgiv Rvwb, 

 mgva@i avivi cÖ_g n msL¨K c!`i mgwó = 
n
2

 {2a + (n ý 1)d} 

 cÖkSg!Z,  
n
2
 {2a + (n ý 1)d} = ý 133 

 ev, 
n
2
 {2  11 + (n ý 1) (ý 2)} = ý 133 

 ev, 
n
2
 (22 ý 2n + 2) = ý 133 

 ev, n (12 ý n) = ý 133 

 ev, 12n ý n2 = ý 133 

 ev, n2 ý 12n ý 133 = 0 

 ev, n2 ý 19n + 7n ý 133 = 0 

 ev, n(n ý 19) + 7(n ý 19) = 0 

 ev, (n ý 19) (n + 7) = 0 

 nq, n ý 19 = 0 A_ev, n + 7 = 0 

  n = 19  n = ý 7 

 n Gi FYvÍK gvb m¤¢e bq| 
  n Gi gvb 19 (Ans.) 

j g!b Kwi, My!YvËi avivi cÖ_g c` = a 

  mvaviY AbycvZ = r 

  nZg c` = arn ý 1 

  Z&Zxq c` = ar3 ý 1
  = ar2 

 Ges Aóg c` = ar8 ý 1 = ar7 

 kZ©g!Z, ar2 = 
1

3
 .............. (i) 

 Ges ar7 = 
4 2
27

 ................ (ii) 

 (ii) bs  K (i) bs w`!q fvM K!i cvB, 

       
ar7

ar2 = 

4 2
27

1

3

 

 ev, r5 = 
4 2

9 3
 

 ev, r5 = 
ö


2

3

5

 

  r = 
2

3
 

Xò O X 

Yò 

Y 

A(ý 1, 0) 

(5, 4) 

B ( )10
3
ü 0  

D 

P
 (

2
, 2

)  (0, 5) 

 (ý 2, 8) 

Dfq A!¶ ¶z`ªZg 2 eM©evûi "`N©¨ = 1 GKK 

X
ò O 

X 

Yò 

Y 

(ý 1, 0) 
(2, 2) 

( )10
3
ü 0  
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 r Gi gvb (i) bs G ewm!q cvB, 

  a 
ö


2

3

2

 = 
1

3
 

 ev, a.
2
3
 = 

1

3
 

 ev, a = 
3

2 3
 

  a = 
3

2
 

  avivwUi cÂg c` = ar5 ý 1 

  = ar4 

  = 
3

2
 
ö


2

3

4

 

  = 
3

2
 . 

4
9

 

  = 
2 3

9
 (Ans.) 

4bs cÖ!kSi mgvavb 

h GLv!b, PQR G ĀQ = GK mg!KvY, 
 PR = 10  m. wg. Ges QR = 8  m. wg.  
 PQR mg!KvYx wÎfz!R 
 PQ2 + QR2 = PR2    
    [wc_v!Mviv!mi Dccv`¨ Abymv!i] 
 ev, PQ2 + 82 = (10)2 

 ev, PQ2 + 64 = 100 

 ev, PQ2 = 100 ý 64 = 36 

 

Q R 

P 

 

8 †m. wg. 
 

 ev, PQ = 36 

  PQ = 6  m. wg. 
  PQ Gi "`N©¨ 6  m. wg.| 

i g!b Kwi, PQR G ĀQ = GK 
mg!KvY, PQ I QR Gi ga¨we:`y 
h_vµ!g M I N| M, N  hvM Kwi| 
cÖgvY Ki!Z n!e  h, M I N Gi 
ms!hvRK  iLvsk MN Gi "`N©¨, 

 P 

R Q 

M 

N 

T  

 PR Gi "`!N©¨i A!a©!Ki mgvb A_©vr   MN = 
1
2
 PR| 

 A¼b : MN  K T ch©a@ ewa©Z Kwi  hb MN = NT nq| 
 T Ges R  hvM Kwi| 
 cÖgvY : 
 avc-1 : QMN Ges RTN Gi g!a¨ 
 MN = NT   [A¼bvbymv!i] 
 QN = RN     [ PR Gi ga¨we:`y N] 
 Ges ĀQNM = ĀRNT     [wecÖZxc  KvY]  
 myZivs QMN  RTN     [evû- KvY-evû Dccv`¨] 
 myZivs QM = RT Ges ĀMQN = ĀTRN 

 Avevi, M, PQ Gi ga¨we:`y e!j PM = QM 

 d!j, PM = RT 

 Avevi, ĀMQN = GKva@i ĀTRN e!j 
 QM || RT ev PQ || RT 

 A_©vr PM || RT 

 avc-2 : GLb, PRTM PZzf©y!R PM I RT ci¯<i mgvb I 
mgva@ivj e!j MT I PR ci¯<i mgvb I mgva@ivj n!e| 

 myZivs MT || PR 

 Ges MT = PR 

 ev, MN + NT = PR    [ MT = MN + NT] 

 ev, MN + MN = PR   [ NT = MN] 

 ev, 2MN = PR 

  MN = 
1
2

 PR. (cÖgvwYZ) 

j g!b Kwi, PQR G ĀQ = GK mg!KvY Ges PR evûi 
ga¨we:`y M| Q, M  hvM Kwi|  

 cÖgvY Ki!Z n!e  h, QM = MR = PM| 
 A¼b : PQ Gi ga¨we:`y E wbB| 

E, M  hvM Kwi| 
 cÖgvY :  
 avc 1 : PQ I PR Gi ga¨we:`y 

h_vµ!g E I M| 
  PE = QE 

 Ges PM = MR 

 E I M Gi ms!hvRK  iLvsk M| 

 
R Q 

E M 

P 

 

  EM || QR  
 [ wÎfz!Ri  h!Kv!bv ỳB evûi ga¨we: ỳi ms!hvRK  iLvsk Z&Zxq evûi mgva@ivj] 

  h!nZz QR  PQ 

  m!nZz EM  PQ 

  PEM I QEM DfqB mg!KvYx wÎfzR| 
 avc-2 : PEM I QEM G 
 PE = QE   [avc (1) n!Z] 
 ĀPEM = ĀQEM   [Df!q mg!KvY] 
 Ges EM = EM    [mvaviY evû] 

  PEM  QEM   [evû- KvY-evû Dccv`¨] 
  PM = QM 
  QM = MR = PM   [avc (1) n!Z] 

 AZGe, QM = MR = PM  (cÖgvwYZ) 

5bs cÖ!kSi mgvavb 

h  we!kl wbe©Pb : O  K: ª̀wewkó e>!Ë 

CD GKwU e¨vm Ges ĀDBC GKwU 
Aa©e>Ë¯9  KvY| 

 cÖgvY Ki!Z n!e  h, ĀDBC = GK 
mg!KvY| 

 B 

C O D 

E 
 

 A¼b : DC Gi  h cv!k B we:`y Aew¯9Z, Zvi wecixZ 
cv!k e>!Ëi Dci GKwU we:`y   E wbB| 

 cÖgvY : 
 avc-1. DEC Pv!ci Dci `Êvqgvb e>Ë¯9 

 ĀDBC = 
1
2
 ( K: ª̀¯9 mij!KvY ĀDOC)       

[GKB Pv!ci Dci `Êvqgvb e>Ë¯9  KvY  K:`ª¯9  Kv!Yi A!a©K] 
 avc-2. wKa8 mij!KvY ĀDOC = `yB mg!KvY| 

  ĀDBC = 
1
2
 ( ỳB mg!KvY) = GK mg!KvY|  

 A_©vr, Aa©e>Ë¯9  KvY GK mg!KvY| (cÖgvwYZ) 
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i  
 A 

M 

D 

C 

B 

 
 we!kl wbe©Pb : g!b Kwi, M  K: ª̀wewkó e>!Ë ABCD 

PZzf©yRwU Aa@wj©wLZ n!q!Q| cÖgvY Ki!Z n!e  h, 
 ĀBAD + ĀBCD = 180ð. 
 A¼b : M, D Ges M, B  hvM Kwi| 
 cÖgvY : 
 avc-1 : GKB Pvc BAD Gi Dci `Êvqgvb  
  K: ª̀¯9 cÖe>×  KvY ĀBMD = 2 (e>Ë¯9 ĀBCD)  

[GKB Pv!ci Dci `Êvqgvb  K:`ª¯9  KvY e>Ë¯9  Kv!Yi wØMyY] 
 A_©vr, cÖe>×  KvY ĀBMD = 2ĀBCD 

 avc-2 : Avevi, GKB Pvc BCD Gi Dci `Êvqgvb  
  K: ª̀¯9 ĀBMD = 2 (e>Ë¯9 ĀBAD) [GKB Pv!ci Dci 

`Êvqgvb  K:`ª¯9  KvY e>Ë¯9  Kv!Yi wØMyY] 
 A_©vr ĀBMD = 2ĀBAD 

  ĀBMD + cÖe>×  KvY ĀBMD = 2(ĀBCD + ĀBAD) 

 wKa8 ĀBMD + cÖe>×  KvY ĀQMD = Pvi mg!KvY 

  2(ĀBCD + ĀBAD) = Pvi mg!KvY 
  ĀBAD + ĀBCD = `yB mg!KvY| (cÖgvwYZ) 

j  
 F 

P O 
C 

E  
 we!kl wbe©Pb : O  K: ª̀wewkó e>!Ëi ewnt¯9  Kv!bv we: ỳ P  _!K 

Aw¼Z ỳBwU ¯<k©K PE I PF e>Ë!K E I F we: ỳ!Z ¯<k© K!i!Q| 

E, F  hvM Kivq EF ¯<k©-R¨v cvIqv  Mj| P, O  hvM Kiv n!jv| 
OP mij!iLv ¯<k©-R¨v EF  K C we: ỳ!Z  Q` K!i!Q| 

 cÖgvY Ki!Z n!e  h, OP ¯<k©-R¨v EF Gi j¤̂wØLÊK| 
 A¼b : O, E Ges O, F  hvM Kwi| 
 cÖgvY : 
 avc-1 : e>!Ëi ewnt¯9 we:`y P  _!K PE Ges PF `ywU ¯<k©K| 

  PE = PF  

[ e>!Ëi ewnt¯9  Kv!bv we:`y  _!K ¯<k© we:`yØ!qi `=iZ¡ mgvb] 

 avc-2 : GLb, OEP Ges OFP-G,  
 PE = PF 

 OE = OF [GKB e>!Ëi e¨vmva©]  
 Ges OP Dfq wÎfy!Ri mvaviY evû| 
  OEP  OFP [wÎfyRØ!qi wZbwU Abyi�c evû ci¯<i mgvb] 
 myZivs, ĀEOP = ĀFOP 

 A_©vr, ĀEOC = ĀFOC .............(i) 

 avc-3 : GLb, OEC Ges OFC-G, 
 OE = OF   [GKB e>!Ëi e¨vmva©] 
 OC Dfq wÎfy!Ri mvaviY evû  
 Ges Aa@f©y³ ĀEOC = Aa@f©y³ ĀFOC  [(i) bs  _!K cvB] 

  OEC  OFC   
 [Dfq wÎfy!Ri `ywU Abyi�c evû Ges Zv!`i Aa@f©y³  KvYØq mgvb] 
  EC = FC ................(ii) 

 Ges ĀOCE = ĀOCF 

 avc-4 : wKa8, Giv "iwLK hyMj  KvY e!j cÖ!Z¨!KB mg!KvY| 
  ĀOCE = ĀOCF = 1 mg!KvY 
 A_©vr, OP  EF .................(iii) 

 avc-5 : (ii) bs Ges (iii) bs  _!K cvB, 
 EC = FC A_©vr C ¯<k©-R¨v EF Gi ga ẅe: ỳ Ges OP  ¯<k©-R¨v EF. 

  OP ¯<k©-R¨v EF-Gi j¤̂mgwØLÊK| (cÖgvwYZ) 

6bs cÖ!kSi mgvavb 
h  

a

b

c

2 †m.wg.

3 †m.wg.

4 †m.wg.

a b

cB

A

C
E

 
  `Iqv Av!Q, wÎfy!Ri wZbwU evûi "`N©¨ h_vµ!g a = 2  m.wg.,     

b = 3  m.wg. Ges c = 4  m.wg.| wÎfyRwU AuvK!Z n!e| 
 A¼b : 
 1.  h  Kv!bv iwk¥ BE  _!K c Gi mgvb e¨vmva© wb!q BC 

Ask  K!U wbB| 
 2. BC  iLvs!ki B I C we:`y!K  K: ª̀ K!i h_vµ!g a I b 

Gi mgvb e¨vmva© wb!q B I C Gi GKB cv!k `ywU 
e>ËPvc AuvwK| e>ËPvc ỳwU ci¯<i A we: ỳ!Z  Q` K!i!Q| 

 3. A, B I A, C  hvM Kwi| 
 Zvn!j, ABC-B wb!Y©q wÎfyR| 

i  

C

A
B

E

N

F

M

D

H

 
 g!b Kwi, ABC GKwU wÎfyR| Gi ewne>©Ë AuvK!Z n!e| 

A_©vr Ggb GKwU e>Ë AuvK!Z n!e, hv wÎfy!Ri GKwU evû!K 
Ges Aci ỳB evûi ewa©Zvsk!K ¯<k© K!i| 

 A¼b : 
 1. AB I AC evûØq!K h_vµ!g D I F ch©a@ ewa©Z Kwi| 
 2. ĀDBC I ĀFCB Gi mgwØLÊK BM Ges CN AuvwK| 

g!b Kwi, E Zv!`i  Q`we:`y| 

 3. E  _!K BC Gi Ici EH j¤̂ AuvwK Ges g!b Kwi, Zv 
BC  K H we:`y!Z  Q` K!i| 

 4. E  K  K: ª̀ K!i EH Gi mgvb e¨vmva© wb!q GKwU e>Ë AuvwK| 
 Zvn!j, GB e>ËwUB wb!Y©q ewne>©Ë| 



MwYZ     203 

j  
A

O

CB

M

D

F
E

L

 
  `Iqv Av!Q, ABC wÎfy!Ri AB = 2  m.wg.,   AC = 3  m.wg. 

Ges BC = 4  m.wg.| Gi Aa@e>©Ë AuvK!Z n!e| A_©vr, ABC 
Gi  fZ!i Ggb GKwU e>Ë AuvK!Z n!e, hv BC, CA I AB 
evû wZbwUi cÖ!Z¨KwU!K ¯<k© K!i| 

 A¼b :  
 1. ĀABC I ĀACB Gi mgwØLÊK h_vµ!g BL I CM 

AuvwK| g!b Kwi, Zviv O we: ỳ!Z  Q` K!i| 

 2. O  _!K BC Gi Dci OD j¤̂ AuvwK Ges g!b Kwi, Zv 
BC  K D we:`y!Z    Q` K!i|  

 3. O  K  K:̀ ª K!i OD Gi mgvb e¨vmva© wb!q GKwU e>Ë 
AuvwK| 

 Zvn!j, G e>ËwUB wb!Y©q Aa@e>©Ë| 

7bs cÖ!kSi mgvavb 
h  `Iqv Av!Q, tan9x = cot9x 

  ev, 
sin9x
cot9x

 = 
cot9x
sin9x

 

  ev, sin29x = cos29x 

  ev, sin29x = 1 ý sin29x 

  ev, 2sin29x = 1 

  ev, sin29x = 
1
2
 

  ev, sin9x = 
1

2
 

  ev, sin9x = sin45ð 
  ev, 9x = 45ð 

  ev, x = 
45ð
9

 

   x = 5ð 
  wb!Y©q gvb 5ð| 

i  `Iqv Av!Q, cosB = 3 sinB 

  ev, 
cosB
sinB

 = 3 

  ev, cotB = 3 

  ev, 
1

tanB
 = 3 

   tanB = 
1

3
 

  cÖ`Ë ivwk =  
cosec2B – sec2B
 sec2B + cosec2B

    

  = 
(1 + cot2B) ý (1 + tan2B)
(1 + cot2B) + (1 + tan2B)

   [ ] cosec2B = 1 + cot2B
 Ges sec2B = 1 + tan2B

 

  =  

{ }1 + ( )3 2  – 
þ
ý
ü

þ
ý
ü1 + 

ö

1

3

2

{ }1 + ( )3 2  +
þ
ý
ü

þ
ý
ü1 + 

ö

1

3

2    [ tanB = 
1

3
 Ges cotB = 3 ] 

  = 

(1 + 3) – ( )1 + 
1
3

(1 +  3) + ( )1 + 
1
3

  

  = 

1 + 3 – 1 – 
1
3

1 + 3 + 1 + 
1
3

 = 

3 – 
1
3

5 + 
1
3

 

  =  

9 – 1
3

15 + 1
3

   = 

8
3

16
3

    

  = 
8
3

     
3

16
   = 

1
2
  

 wb!Y©q gvb = 
1
2

 .  (Ans.) 

j   `Iqv Av!Q, 
   2 ý  sinP = cosP 
 ev, sinP = 2 ý cosP 

 ev, sin2P = ( 2)2 ý 2 2 cosP + cos2P  [eM© K!i] 

 ev, sin2P = 2 ý 2 2 cosP + cos2P 

 ev, 1 ý cos2P = 2 ý 2 2 cosP + cos2P 

 ev, 2cos2P ý 2 2 cosP + 1 = 0 

 ev, ( 2 cosP)2 ý 2 2 cosP . 1 + 12 = 0 

 ev,  ( 2 cosP ý 1)2 = 0 

 ev, 2 cosP ý 1 = 0 

 ev, cosP = 
1

2
 

 ev, cosP = cos45ð 
  P = 45ð (Ans.)

 

8bs cÖ!kSi mgvavb 

h  

 

B C 

30ð 

A 

1
7

 wg
Uv

i
 

 
 g!b Kwi, wgbviwUi cv`we: ỳ B, f=Z!ji wbw`©ó we:`y C Ges 

kxl©we: ỳ A| myZivs wgbv!ii Qvqvi "`N©¨ = BC, AB = 17 wgUvi 
Ges C we: ỳ!Z kxl©we:`y A Gi DbSwZ ĀACB = 30ð. 

 GLb, ABC mg!KvYx wÎfy!R tan ĀACB = 
j¤^
f =wg 

 ev, tan30ð = 
AB
BC

 

 ev, 
1

3
 = 

17
BC

 

 ev, BC = 17 3 = 17  1.73205 = 29.44 wgUvi (cÖvq) 

  wgbv!ii Qvqvi "`N©̈  29.44 wgUvi (cÖvq)| (Ans.)  
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i g!b Kwi, MvQwUi "`N©¨ AB = 60 wgUvi| 
 awi, MvQwUi fvOv As!ki 

"`N©¨, AD = CD = x wgUvi 
 D = AB ý AD = 60 ý x 

 ĀBDC = 60ð  
 GLb, BDC G 

 cos ĀBDC = 
BD
CD

  

 

60ð 

D 

x 

x 

C B 

A 

6
0

 ý
 x
 60 wgUvi 

 

  ev, cos 60ð =  
60 – x

x
  

 ev, 
1
2
  = 

60 – x
x

  

 ev, x = 120 ý 2x 

 ev, 3x = 120 

  x = 40 

  MvQwUi fvOv As!ki "`N©̈  40 wgUvi (Ans.) 

j  

 B 

h 
45ð 

C 60 wgUvi 

A 

(60 ý h) 

D 

(60 ý h) 

 
 g!b Kwi, MvQwUi m¤<=Y© "`N©¨, AB = 60 wgUvi Ges 

`Êvqgvb As!ki "`N©¨, BC = h wgUvi| fvOv As!ki "`N©¨, 
AC = CD = (60 ý h) wgUvi| fvOv Ask f:wgi mv!_ 45ð 
 KvY DrcbS K!i| A_©vr ĀCDB = 45ð| 

 GLb, BCD-G, sin ĀCDB = 
BC
CD

 

  ev, sin 45ð = 
h

60 ý h
 

  ev, 
1

2
 = 

h

60 ý h
 

  ev, h 2 = 60 ý h 

  ev, h 2 + h = 60 

  ev, h( 2 + 1) = 60 

  ev, h = 
60

2 + 1
 

   h = 24.85 wgUvi (cÖvq) 
  MvQwUi `Êvqgvb As!ki "`N©¨ 24.85 wgUvi (cÖvq)|  

9bs cÖ!kSi mgvavb 

h Avgiv Rvwb, e>!Ëi e¨vmva© r n!j e>!Ëi e¨vm = 2r 

 Ges e>!Ëi cwiwa = 2ðr 

 cÖkSg!Z, 2ðr ý 2r = 66 

  ev, 2r(ð ý 1) = 66 

  ev, 2r = 
66

ð ý 1
 

  ev, r = 
66

2(ð ý 1)
 

   r = 15.41 

  e>!Ëi e¨vmva© 15.41  m. wg. (cÖvq) (Ans.) 

i g!b Kwi, AvqZ!¶!Îi cÖ¯9 = x wgUvi 
   AvqZ!¶!Îi "`N©̈  = 3x wgUvi 
  Ges AvqZ!¶!Îi  ¶Îdj = 3x2 wgUvi 
 cÖkSg!Z, 3x2 = 1200 

  ev, x2 = 400 

   x = 20 

 A_©vr, AvqZ!¶!Îi cÖ¯9 = 20 wgUvi 
   "`N©¨ = 3  20 = 60 wgUvi 
  AvqZ!¶!Îi cwimxgv = 2 ("`N©¨ + cÖ¯9) 
  = 2 (60 + 20) wgUvi 

  = 160 wgUvi 

 AZGe, eM©!¶!Îi cwimxgv = 160 wgUvi 
  eM©!¶!Îi GKevûi "`N©¨ = (160 ø 4) = 40 wgUvi 
   ¶Îdj = (40)2 eM©wgUvi 
  = 1600 eM©wgUvi 
 Avevi, cv_!ii GK evûi "`N©¨ = 50  m.wg. = 0.5 wgUvi  
 GKwU cv_!ii  ¶Îdj = (0.5)2 eM©wgUvi 
  = 0.25 eM©wgUvi 
 myZivs  gvU cv_i jvM!e (1600 ø 0.25) wU = 6400 wU 
 Avevi,  
 cÖwZwU cv_!ii g=j¨ 25 UvKv n!j eM©!¶ÎwU euva!Z  gvU LiP 

n!e = (6400  25) UvKv 
  = 160000 UvKv 
 A_©vr,  gvU cv_i jvM!e 6400 wU 
 Ges  gvU LiP n!e 160000 UvKv (Ans.) 

j g!b Kwi, ABCD GKwU i¤̂m Ges AC I BD KY©Øq ci¯<i 
O we:`y!Z  Q` K!i!Q| 

A_©vr, i¤̂!mi GKwU KY©,  
AC = 32  m. wg. Ges i¤̂!mi 

cwimxgv = 80  m.wg  

 GK evûi "`N©¨ = 80
40

 = 20  m. wg. 

 

A B 

C D 

O 
32  m.wg. 

 
  h!nZz i¤̂!mi KY©Øq ci¯<i!K mg!Kv!Y mgwØLwÛZ K!i| 

 myZivs, OA = 
32
2

 = 16  m. wg 

 GLb AOD mg!KvYx wÎfz!R 
 OA = 16  m. wg., AD = 20  m. wg. 
 GLb, AD2 = OA2 + OD2 [ AD AwZfzR] 
 ev, OD2 = AD2 ý OA2  

 ev, OD2 = 202 ý 162 = 400 ý 256 = 144 

  OD = 12  
  KY© BD = 2  OD = 2  12 = 24  m. wg. 
 GLv!b, AC = 32  m. wg 
       BD = 24  m. wg 

 AZGe i¤̂!mi  ¶Îdj = 1
2
  AC  BD 

  = 
1
2
  32  24 = 384 eM©  m. wg. 

  i¤̂!mi Aci KY© 24  m.wg. Ges  ¶Îdj 384 eM©  m.wg.  
(Ans.) 
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10bs cÖ!kSi mgvavb 

h mviwY  _!K  `Lv hvq (48 ý 53)  kÖwY!Z MYmsL¨v 25 hv me©vwaK| 
  cÖPziK  kÖwY (48 ý 53) 

  cÖPziK  kÖwYi ga¨gvb = 
48 + 53

2
 = 

101
2

 = 50.5    (Ans.) 

i  

 kÖwYe¨vwß 

 kÖwY 
ga¨gvb 

xi 

MYmsL¨v fi 
avc wePz¨wZ 

ui = 
xi ý a

h
 

iui 

30 ý 35 32.5 3 ý 3 ý 9 

36 ý 41 38.5 10 ý 2 ý 20 

42 ý 47 44.5 18 ý 1 ý 18 

48 ý 53 50.5  a 25 0 0 

54 ý 59 56.5 8 1 8 

60 ý 65 62.5 6 2 12 

  n = 70  iui = ý 27 

  Mo, 
ý
x = a + 

∑iui

n
  h = 50.5 + 

(ý 27)
70

  6 

   = 50.5 ý 2.314 = 48.186 (Ans.) 

j AwRf  iLv A¼b :  
 kÖwYe¨vwß MYmsL¨v µg!hvwRZ MYmsL¨v 
30 ý 35 3 3 

36 ý 41 10 13 

42 ý 47 18 31 

48 ý 53 25 56 

54 ý 59 8 64 

60 ý 65 6 70 

 GLb, x A¶ eivei QK KvM!Ri cÖwZ 5 Ni!K  kÖwY 
e¨eav!bi D;Pmxgvi 6 GKK Ges y A¶ eivei QK KvM!Ri  
cÖwZ 1 Ni!K µg!hvwRZ MYmsL¨vi 1 GKK a!i cÖ`Ë 
Dcv!Ëi AwRf  iLv AuvKv n!jv| g=jwe:`y  _!K 29 ch©a@ 
NiMy!jv Av!Q eySv!Z  Q` wPý e¨envi Kiv n!q!Q| 

 

 

O 

µg
!h

vwR
Z 

MY
ms

L¨
v 


 

 kÖwY e¨eav!bi D;Pmxgv  
29 35 41 47 53 59 65 X 

10 

20 

30 

40 

50 

60 

70 

 

Y 

 

11bs cÖ!kSi mgvavb 

h cÖPziK wbY©!qi m=Î  

 cÖPziK = L + 
1

1 + 2
  h 

 GLv!b, L =  h  kÖwY!Z cÖPziK Aew¯9Z Zvi wbæmxgv 
 1 = cÖPziK  kÖwYi MYmsL¨v ý c=e©eZ©x  kÖwYi MYmsL¨v 
 2 = cÖPziK  kÖwYi MYmsL¨v ý cieZ©x  kÖwYi MYmsL¨v 
 h =  kÖwY e¨vwß 

i cÖ`Ë DcvËmg =!ni m!e©v;P b¤̂i = 99 

 Ges me©wbæ b¤̂i = 50 
  cwimi = (99 ý 50) + 1 = 50 

   kÖwY e¨eavb 10 a!i  kÖwY msL¨v = 50
10

 = 5wU 

 MYmsL¨v mviwY : 

 kÖwYe¨vwß U¨vwj MYmsL¨v 
fi 

ga¨we:`y 
xi 

avc 
wePz¨wZ 

ui = 
xi ý a

h
 

iui 

50 ý 59 ||| 3 54.5 ý 2 ý 6 

60 ý 69  |||| | 6 64.5 ý 1 ý 6 

70 ý 79  |||| |||| 9 74.5  a 0 0 

80 ý 89  |||| |||| 9 84.5 1 9 

90 ý 99 ||| 3 94.5 2 6 

  n = 30   iui = 3 

  Mo, 
ý
x = a + 

∑iui

n
  h = 74.5 + ( )3

30
  10 

   = 74.5 + 1 = 75.5 (Ans.) 

j MYmsL¨v eûfzR A¼!bi Rb¨ cÖ!qvRbxq mviwY : 
b¤̂i  kÖwY ga¨we:`y wk¶v_©x msL¨v 

50 ý 59 54.5 3 

60 ý 69 64.5 6 

70 ý 79 74.5 9 

80 ý 89 84.5 9 

90 ý 99 94.5 3 

 GLb, QK KvM!Ri x A¶ eivei cÖwZ Ni!K  kÖwY ga¨we:`yi  
2 GKK a!i Ges y-A¶ eivei cÖwZ 2 Ni!K MYmsL¨vi 1 
GKK a!i MYmsL¨v eûfzR A¼b Kiv n!jv| g=jwe:`y  _!K 
44.5 ch©a@ NiMy!jv Av!Q  evSv!Z fvOv wPý e¨envi Kiv 
n!q!Q| 

 

Xò 
 O 

4
4

.5
 

X 
Yò 

MY
ms

L¨
v 


 

 kÖwY ga¨we:`y  

5 

10 

5
4

.5
 

6
4

.5
 

7
4

.5
 

8
4

.5
 

9
4

.5
 

1
0

4.
5
 

Y 
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  g!Wj  U÷- 08  
eûwbe©vPwb Afx¶v 

 
 

DË
i 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  

16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  

m„Rbkxj 
1bs cÖ!kSi mgvavb 

h  `Iqv Av!Q, A = {ý 3 ý 2, ý 1, 0, 1} 

 GLv!b, A  m!Ui cÖ!Z¨KwU Dcv`vb c=Y©msL¨v Ges ý 3 Gi 
 QvU bq I 1 Gi eo bq| 

  A = {x þ z : ý 3 ó x ó 1} (Ans.)  

i  `Iqv Av!Q,  
 R = {(x, y) : x þ A, y þ A Ges x – y + 2 = 0}  

  hLv!b Q = {– 3, – 2, – 1, 0, 1}  

 R Gi eY©bvKvix mgxKiY,  
  x – y + 2 = 0 

 ev, y = x + 2  

 cÖ!Z¨K x þ A Gi Rb¨ y = x + 2 wbY©q Kwi,  
x – 3 – 2 – 1 0 1 
y – 1 0 1 2 3 

 GLv!b, 2, 3 ÿ A  

  (0, 2), (1, 3) ÿ R 

  S = {(– 3, – 1), (– 2, 0), (– 1, 1)} 

   Wvg R = {– 3, – 2, – 1} (Ans.)  

j  `Iqv Av!Q,  

 (x) = 
1 + x3 + x6

x3   

 evgc¶ = (x2)  

  = 
1 + (x2)3 + (x2)6

(x2)3  

  = 
1 + x6 + x12

x6  

 Wvbc¶ f (xý 2) = 
1 + (x–2)3 + (x–2)6

(x–2)3  

  = 
1 + x–6 + x–12

x–6  

  = 

1 + 
1
x6 + 

1
x12

1
x6

 

  = 

x12 + x6 + 1
x12

1
x6

  

  = 
1 + x6 + x12

x12  × 
x6

1
 

  = 
1 + x6 + x12

x6  

  = Wvbc¶ 
  f(x2) = f(xý 2) ( `Lv!bv n!jv)  

2bs cÖ!kSi mgvavb 

h ( )7 5x ý 1 = ( )5
7

2x ý 3

 

 ev, 7
5x ý 1

2  = 7
2x ý 3

5  

 ev, 
5x ý 1

2
 = 

2x ý 3
5

 

 ev, 25x ý 5 = 4x ý 6 

 ev, 21x = ý 1 

  x = ý 
1
21

 (Ans.) 

i  `Iqv Av!Q, A = 2, B = 3,  C = 5 

  
(A)2x + 1.(B)2x + y.(C)x + y.(AB)x

(B)x ý 2.(AB)2x + 2.(AC)x.(BC)y 

 = 
22x + 1 . 32x + y . 5x + y . (2  3)x

3x ý 2 . (2  3)2x + 2 . (2  5)x . (3  5)y  

 = 
22x + 1 . 32x + y . 5x + y . 3x . 2x

3x ý 2 . 32x + 2 . 22x + 2 . 5x . 2x . 3y . 5y 

 = 
22x + 1 + x . 32x + y + x . 5x + y

22x + 2 + x . 3y ý 2 + 2x + 2 + y . 5x + y 

 = 
23x + 1 . 33x + y . 5x + y

23x + 2 . 33x + y . 5x +y  

 = 23x + 1 ý 3x ý 2 . 33x + y ý 3x ý y . 5 x + y ý x ý y 

 = 2 ý1 . 30 . 50 

 = 
1
2

 . 1 . 1 = 
1
2
 (Ans.) 

j  `Iqv Av!Q, A = 2, B = 3, C = 5 Ges D = 7 

 evgc¶ = D log 
AC
B2  ý A log 

C2

A2B
 + B log 

B4

A4C
 

 = 7 log 
2  5

32  ý 2log 
52

22  3
 + 3 log 

34

24  5
 

 = log ö 
2.5

3
2

7

  + log 
ö


3

4

2
4
.5

3

  – log 
ö


5

2

2
2
.3

2

 

 = log 
ö


2

7
.5

7

3
14   + log 

ö

3

12

2
12

.5
3   – log 

5
4

2
4
.3

2  

 = log 
ö


2

7
.5

7

3
14  . 

3
12

2
12

.5
3   – log 

5
4

2
4
.3

2 

 = log 

2
7
.5

7

3
14  .

3
12

2
12

.5
3

5
4

2
4
.3

2

   = log 
ö


2

7
.5

7
.3

12

3
14

.2
12

.5
3  

2
4
.3

2

5
4   

 = log 
ö


2

11
.3

14
.5

7

3
14

.2
12

.5
7  = log (2

11 – 12 
. 3

14 – 14 
. 5

7 – 7
)

 

 = log 2ý1. 30. 50  = log
 
(2ý1  1  1)

 

 = ý log 2 = Wvbc¶ (cÖgvwYZ) 
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3bs cÖ!kSi mgvavb 

h 7 + 10 + 13 + 16 + ... ... ... 

 avivwUi, cÖ_g c` a = 7 

 Ges mvaviY Aa@i d = 10 – 7 = 3 

 awi, avivwUi n Zg c` 160 

  Zvn!j, a + (n – 1)d = 160 

  ev, 7 + (n – 1)  3 = 160 

  ev, 7 + 3n – 3 = 160 

  ev, 3n = 160 – 7 + 3 ev, 3n = 156 

  ev, n = 
156

3
  n = 52 

  avivwUi 52 Zg c` 160.    (Ans.) 

i avivwUi, cÖ_g c` a = 3 

  Ges mvaviY AbycvZ r = 
6
3
 = 2 > 1 

  avivwUi n msL¨K c!`i mgwó Sn = 
a(rn – 1)

r – 1
 

 = 
3(2n – 1)

2 – 1
 = 3(2n – 1) 

  t msL¨K c!`i mgwó St = 3(3t – 1) 

 cÖkSg!Z, 
  3(2t – 1) = 1533 

 ev, 2t – 1 = 511 

 ev, 2t = 512 

 ev, 2t = 29 

  t = 9 

  wb!Y©q t = 9.     (Ans.) 

j awi, mgva@i avivwUi cÖ_g c` = a 

  Ges mvaviY Aa@i = d 

  avivwUi p Zg c` = a + (p – 1)d = a + pd – d 

  Ges q Zg c` = a + (q – 1) d = a + qd – d 

 cÖkSg!Z, 
  a + pd – d = q2 ......................... (i) 

 Ges a + qd – d = p2 ........................ (ii) 

 (i) bs  _!K (ii)bs we!qvM K!i cvB, 
  a + pd – d ý a ý qd + d = q2 ý p2 

 ev, pd – qd = q2 – p2 

 ev, d(p – q) = – (p2 – q2) 

 ev, d = 
– (p + q) (p – q)

(p – q)
 

  d = – (p + q) 

 (i) bs mgxKi!Y d = – (p + q) ewm!q cvB, 
  a + p{– (p + q)} – {– (p + q)} = q2 

 ev, a – p2 – pq + p + q = q2 

  a = p2 + q2 + pq ý p ý q 

  avivwUi (p – 1 + q) Zg c` 
  = a + (p – 1 + q – 1) d 
  = p2 + q2 + pq ý p ý q + (p + q – 2) {– (p + q)} 
  = p2 + q2 + pq ý p ý q – (p + q)(p + q – 2) 
  = p2 + q2 + pq ý p ý q – p2 – pq + 2p – pq – q2 + 2q 
  = p + q ý pq 

  wb!Y©q (p – 1 + q) Zg c` = p + q ý pq. (Ans.) 

4bs cÖ!kSi mgvavb 

h  

2  m.wg.
1  m.wg.

x

y
C

E B
A

D

y

x

 
 GLv!b, AB = 4  m.wg. "`!N©¨i  iLvsk!K AE : EB = 2 : 1 

Abycv!Z wef³ Kiv n!jv| 

i  

 
 g!b Kwi, wÎfz!Ri f:wg a = 4  m.wg., f:wg msjMS GKwU  KvY 

Āx = 60ð Ges Aci `yB evûi mgwó s = 7  m.wg.  `Iqv 
Av!Q| wÎfzRwU AuvK!Z n!e| 

 A¼!bi weeiY : 
 1.  h!Kv!bv iwk¥ BE wbB|  
 2. BE  _!K a Gi mgvb K!i BC Ask  K!U wbB| 
 3. B we:`y!Z Āx Gi mgvb K!i ĀCBF AuvwK|  
 4. BF  _!K s Gi mgvb K!i BD Ask  K!U wbB| 
 5. C, D  hvM Kwi| 
 6. CD Gi C we: ỳ!Z ĀBDC Gi mgvb ĀDCA AuvwK hv  

BD  K A we:`y!Z  Q` K!i|  
 Zvn!j ABC-B DwÏó wÎfzR| 

j  

 

E 

 
 g!b Kwi, i¤̂!mi evû a = 4  m.wg., GKwU KY© s = 7  m.wg. 

 `Iqv Av!Q, i¤̂mwU AuvK!Z n!e| 



P¨v‡Ýji GmGmwm kU© mv‡Rk‡Ýi DËigvjv     208 

 A¼!bi : 
 1.  h!Kv!bv iwk¥ BE wbB|  
 2. BE  _!K s Gi mgvb K!i BD Ask  K!U wbB| 
 3. B I D  K  K: ª̀ K!i a Gi mgvb e¨vmva© wb!q BD Gi 

Dfqcv!k ỳBwU K!i e>ËPvc AuvwK| GKw`!Ki e>ËPvc 
`yBwU ci¯<i A we:`y!Z Ges Aci w`!Ki e>ËPvc ỳBwU 
ci¯<i C we:`y!Z  Q` K!i|  

 4. A, B; B, C; C, D Ges A, D  hvM Kwi| 
 Zvn!j ABCD-B DwÏó i¤̂m| 

5bs cÖ!kSi mgvavb 
h  

 
 cÖ_g e>!Ëi e¨vmva©, r1 = 

8
2
 = 4  mwg 

 wØZxq e>!Ëi e¨vmva©, r2 = 
6
2

 = 3  mwg 

  K: ª̀Ø!qi ga¨eZ©x =̀iZ¡, x = r1 + r2 

  = (4 + 3)  mwg 
  = 7  mwg (Ans.)  

i  
 

F 

G 

O 

E 

D 

 
 we!kl wbe©Pb : g!b Kwi, O  K: ª̀wewkó e>!Ë DEFG 

PZzf©yRwU Aa@wj©wLZ| cÖgvY Ki!Z n!e  h, 
 ĀEDG + ĀEFG = `yB mg!KvY| 
 cÖgvY : 
 avc-1. GKB Pvc EDG Gi Dci ̀ Êvqgvb  

 e>Ë¯9  KvY ĀEFG = 
1
2
 ( K:̀ ª¯9 cÖe>×  KvY ĀEOG)   

[ e>!Ëi  h!Kv!bv Pv!ci Dci `Êvqgvb e>Ë¯9  KvY  K:`ª¯9  Kv!Yi A!a©K] 
 avc-2. Avevi, GKB Pvc EFG Gi Dci `Êvqgvb 

 e>Ë¯9  KvY ĀEDG = 
1
2
 ( K: ª̀¯9  KvY ĀEOG) 

 avc-3. ĀEFG + ĀEDG = 
1
2
  K:̀ ª¯9 cÖe>×  KvY ĀEOG +     

1
2
  K: ª̀¯9  KvY ĀEMG 

 ev, ĀEDG + ĀEFG = 
1
2

  360ð = 180ð 

  ĀEDG + ĀEFG = `yB mg!KvY (cÖgvwYZ) 

j  
 

F 

G 

O 

P E 

D 

 
 we!kl wbe©Pb :  `Iqv Av!Q, O  K:`ªwewkó  Kv!bv e>!Ë 

DEFG GKwU Aa@wj©wLZ PZzf©yR| Gi DF I EG KY©Øq 
ci¯<i!K T we:`y!Z  Q` K!i!Q| cÖgvY Ki!Z n!e  h, 
ĀDOE + ĀFOG = 2ĀDTE.

 cÖgvY :  
 avc-1. DE Pv!ci Dci Aew¯9Z ĀDOE = 2 ĀDGE 

 [e>!Ëi GKB Pv!ci Dci `Êvqgvb  K:`ª¯9  KvY e>Ë¯9  Kv!Yi wØMyY] 
 avc-2. FG Pv!ci Dci Aew¯9Z 
  ĀFOG = 2 ĀFDG   [GKB Kvi!Y] 
 avc-3. ĀDOE + ĀFOG 

  = 2(ĀDGE + ĀFDG)   [avc (1) I (2) n!Z] 
  = 2(ĀDGT + ĀGDT) 
 avc-4. GDT Gi ewnt¯9 ĀDTE = Aa@t¯9 (ĀDGT + 

ĀGDT) [avc (3) n!Z] 
  ĀDOE + ĀFOG = 2ĀDTE. (cÖgvwYZ) 

6bs cÖ!kSi mgvavb 

h P = 12  m.wg. 

  
P
4
 = 

12
4

  m.wg. = 3  m.wg. 
C

A 3  m.wg. B
X

 
 wP!Î, ABC DwÏó mgevû wÎfzR| 

i  
P

MQ R 
 we!kl wbe©Pb :  `Iqv Av!Q, PQR-mgevû A_©vr PQ = QR = RP 

Ges PM, QR Gi Ici j¤̂| cÖgvY Ki!Z n!e  h, 4PM2 = 3PQ2 

 cÖgvY : 
avc h_v_©Zv 
1. PM  QR 

 ĀPMQ = ĀPMR = 90ð 
2. GLb, mg!KvYx PQM Ges 

mg!KvYx PRM-G AwZfzR PQ = 

AwZfzR PR 

 Ges PM = PM 

 PQM  PRM 
 myZivs, QM = RM 

 QR = 2QM 

[ `Iqv Av!Q] 
 
 
[ PQR mgevû wÎfzR] 
[ mvaviY evû] 
[ mg!KvYx wÎfz!Ri 

AwZfzR-evû 
me©mgZv] 

 

x 

8  mwg  
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3. Avevi, mg!KvYx PQM -G ĀPMQ = 90ð 
 Ges AwZfzR = PQ. 

4.  wc_v!Mviv!mi Dccv`¨ Abymv!i, 
  PQ2 = PM2 + QM2 
 ev, PM2 = PQ2 ý QM2 

 ev, 4PM2 = 4PQ2 ý 4QM2 

 ev, 4PM2 = 4PQ2 ý (2QM)2 

 ev, 4PM2 = 4PQ2 ý QR2 

 ev, 4PM2 = 4PQ2 ý PQ2 

 4PM2 = 3PQ 2 (cÖgvwYZ) 

 
 
 
 
 
[Dfqc¶!K 4 Øviv MyY K!i] 
[ QR = 2QM] 
[ PQ = QR] 
 

j  

O

Q R

P

 
 we!kl wbe©Pb :  `Iqv Av!Q, wÎfzR PQR Gi ĀQ Ges ĀR 

Gi mgwØLÊKØq O we:`y!Z wgwjZ n!q!Q| A_©vr, QO Ges 
RO h_vµ!g ĀPQR Ges ĀPRQ Gi mgwØLÊK| cÖgvY Ki!Z 

n!e  h, ĀQOR = 90ð + 
1
2
 ĀP 

 cÖgvY : 
avc h_v_©Zv 

1. PQR-G 
 ĀP + ĀQ + ĀR = 180ð 

ev, 
1
2
 ĀP + 

1
2

 ĀQ + 
1
2

 ĀR = 90ð 

 
1
2

 ĀQ + 
1
2
 ĀR = 90ð ý 

1
2

 ĀP ..... (i)   

2. QOR-G 
 ĀQOR + ĀOQR + ĀORQ = 180ð 

ev, ĀQOR + 
1
2
 ĀQ + 

1
2

 ĀR = 180ð  

ev, ĀQOR + 90ð ý 
1
2

 ĀP = 180ð 

ev, ĀQOR = 180ð ý 90ð + 
1
2
 ĀP 

 ĀQOR = Ā90ð + 
1
2

 ĀP (cÖgvwYZ) 

 
[ wÎfz!Ri wZb 
 Kv!Yi mgwó 180ð] 
[Dfq c¶!K 2 Øviv 
fvM K!i cvB] 
 
 
[ QO Ges RO  iLv 
h_vµ!g ĀQ I ĀR-Gi 
mgwØLÊK] 
[(i) bs n!Z] 
 

7bs cÖ!kSi mgvavb 

h  `Iqv Av!Q, 
 tan (90ð ý A) = 3 
 ev, tan(90ð ý A) = tan 60ð 
 ev, 90ð ý A = 60ð 
 ev, A = 90ð ý 60ð 
  A = 30ð 
  wb!Y©q A = 30ð (Ans.) 

i  `Iqv Av!Q,  

 x + 
1
z
 = a 

 ev, cosecñ + 
1

tanñ = a  [ x = cosecñ Ges z = tanñ] 

 ev, cosecñ + cotñ = a 

 ev, 
1

sinñ + 
cosñ
sinñ  = a 

 ev, 
1 + cosñ

sinñ  = a 

 ev, 
(1 + cosñ)2

sin2ñ  = a2 [eM© K!i] 

 ev, 
(1 + cosñ)2

1 ý cos2ñ  = a2 

 ev, 
(1 + cosñ)2

(1 + cosñ)(1 ý cosñ)
 = a2 

 ev, 
1 + cosñ
1 ý cosñ = a2 

 ev, 
1 + cosñ + 1 ý cosñ
1 + cosñ ý 1 + cosñ = 

a2 + 1

a2 ý 1
 [ hvRb-we!qvRb K!i] 

 ev, 
2

2 cosñ = 
a2 + 1

a2 ý 1
 

 ev, 
1

cosñ = 
a2 + 1

a2 ý 1
 

  cosñ = 
a2 ý 1
a2 + 1

 (cÖgvwYZ) 

j  `Iqv Av!Q, 

 
1
x

 + 
1
y

 = 2 

 ev, 
1

cosecñ + 
1

secñ = 2 

 ev, sinñ + cosñ = 2 

 ev, sinñ = 2 ý cosñ 

 ev, sin2ñ = ( 2)2 ý 2 2 cosñ + cos2ñ  [eM© K!i] 

 ev, sin2ñ = 2 ý 2 2 cosñ + cos2ñ 

 ev, 1 ý cos2ñ = 2 ý 2 2 cosñ + cos2ñ 

 ev, 2cos2ñ ý 2 2 cosñ + 1 = 0 

 ev, ( 2 cosñ)2 ý 2. 2 cosñ . 1 + 12 = 0 

 ev,  ( 2 cosñ ý 1)2 = 0 

 ev, 2 cosñ ý 1 = 0 

 ev, cosñ = 
1

2
 

 ev, cosñ = cos45ð 
  ñ = 45ð (Ans.)

 

8bs cÖ!kSi mgvavb 

h  
 A 

D 

30ð 
B 

30 wg. 

C 

60ð 

 
 GLv!b, ĀABC = 30ð, ĀACD = 60ð 
 ĀACB = 180ð ý ĀACD = 180ð ý 60ð = 120ð 
 ABC G, ĀBAC + ĀABC + ĀACB = 180ð 

 [ wÎfz!Ri wZb  Kv!Yi mgwó 180ð] 
 ev, ĀBAC + 30ð + 120ð = 180ð 
 ev, ĀBAC + 150 = 180ð 
  ĀBAC = 180ð ý 150ð = 30ð 
  ĀBAC Gi gvb 30ð  
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i  

GLv!b, ADC Gi ĀACD = 60ð Ges 
AC = 30 wgUvi 

 ADC-G,  

sinĀACD = 
AD
AC

  

ev, sin 60ð = 
AD
30

 

ev, 
3

2
 = 

AD
30

 

 A 

D 

30 wg. 

C 

60ð 

 

 ev, 2AD = 30 3 

 ev, AD = 
30 3

2
 = 15 13 wgUvi 

 Avevi, , ADC G cos ĀACD = 
CD
AC

 

 ev, cos 60ð = 
CD
30

 

 ev, 
1
2
 = 

CD
30

 

 ev, 2CD = 30 

 ev, CD = 
30
2

 = 15 wgUvi 

  AD Gi "`N©̈  15 3 wgUvi Ges CD Gi "`N©¨ 15 wgUvi| 

j  

 A 

D 

30ð 
B 

30 wg. 

C 

60ð 

 
 GLv!b, AC = 30 wgUvi| ABD Gi ĀABD = 30ð 

 L n!Z cvB, AD = 15 3 wgUvi 
 Ges CD = 15 wgUvi 

 ABD G sin ĀABD = 
AD
AB

 

 ev, sin 30ð = 
15 3
AB

 

 ev, 
1
2
 = 

15 3
AB

 

  AB = 30 3 wgUvi 

 Avevi, ABD G tan ĀABD = 
AD
BD

 

 ev, tan 30ð = 
15 3
BD

 

 ev, 
1

3
 = 

15 3
BD

 

 ev, BD = 15 3  3 

  BD = 45 wgUvi 
 BC = BD ý CD = (45 ý 15) wgUvi = 30 wgUvi 
  ABC Gi cwimxgv = AB + BC + AC 

  = (30 3 + 30 + 30) wgUvi 
  = (60 + 30 3) wgUvi 

  = 111.96 wgUvi (cÖvq) 
  ABC Gi cwimxgv 111.96 wgUvi (cÖvq)| 

9bs cÖ!kSi mgvavb 

h  `Iqv Av!Q, 
  jvnvi cvB!ci wfZ!ii e¨vm = 16  m.wg. 

  e¨vmva©, r = 
16
2

 = 8  m.wg. = 0.08 wg. 

 Ges cvB!ci D;PZv, h = 7 wg. 
  cvB!ci wfZ!ii eµZ!ji  ¶Îdj = 2ðrh eM© GKK 

  = 2 × 3.1416 × 0.08 × 7 eM© wg.   
  = 3.5186 eM© wg.  (DËi) 

i  `Iqv Av!Q, 
 cvB!ci D;PZv, h = 7 wg. 
  = 700  m.wg. 
 cvB!ci evB!ii e¨vm = 18  m.wg. 

  e¨vmva©, R = 
18
2

 = 9  m.wg. 

  cvB!ci evB!ii AvqZb = ðR2h Nb GKK 
  = 3.1416 × (9)2 × 700 Nb  m.wg. 
  = 178128.72 Nb  m.wg. 
 cvB!ci wfZ!ii e¨vm = 16  m.wg. 

  e¨vmva©, r = 
16
2

 = 8  m.wg. 

  cvB!ci wfZ!ii AvqZb = ðr2h Nb GKK 
  = 3.1416 × (8)2 × 700 Nb  m.wg. 
  = 140743.68 Nb  m.wg. 
  cvB!c e¨eüZ  jvnvi AvqZb = 178128.72 ý 140743.68 

  = 37385.04 Nb  m.wg. 
  cvB!c e¨eüZ  jvnvi IRb = (37385.04 × 7.2) MÖvg 

  = 
269172.288

1000
  KwR 

  = 269.17  KwR (cÖvq) (Ans.) 

j  `Iqv Av!Q, wÎfz!Ri wZb evûi "`N©¨ 7  m.wg., 8  m.wg. Ges 9  m.wg. 

  wÎfz!Ri Aa©cwimxgv = 
7 + 8 + 9

2
  m.wg. 

  = 12  m.wg. 
  wÎfz!Ri  ¶Îdj = 12(12 ý 7) (12 ý 8) (12 ý 9) eM©  m.wg. 
  = 12 × 5 × 4 × 3 eM©  m.wg. 
  = 26.83 eM©  m.wg. 
 g!b Kwi, mgevû wÎfz!Ri GK evûi "`N©¨ x  m.wg. 

   ¶Îdj = 
3

4
 x2 eM©  m.wg. 

 cÖkSg!Z, 3
4

 x2 = 26.83 

 ev, x2 = 
26.83 × 4

3
 

 ev, x = 61.96 

  x = 7.87  m.wg. 
 AZGe, mgevû wÎfz!Ri cwimxgv = 3 × 7.87  m.wg. 
  = 23.61  m.wg. (Ans.) 
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10bs cÖ!kSi mgvavb 

h cÖ`Ë mviwY!Z me©vwaK MYmsL¨v 17 Av!Q (54–63)  kÖwY!Z| 
GUvB cÖPziK  kÖwY|  

  cÖPziK  kÖwYi c=!e©i  kÖwY (44 – 53).  

  ga¨we:`y = 
44 + 53

2
 = 

97
2

 = 48.5 (Ans.) 

i ga¨K wbY©!qi cÖ!qvRbxq mviwY :  

 kÖwYe¨vwß MYmsL¨v µg!hvwRZ MYmsL¨v 
24 – 33 6 6 
34 – 43 9 15 
44 – 53 11 26 
54 –63 17 43 
64 – 73 8 51 
74 – 83 5 56 
84 – 93 4 60 

 n = 60  

 GLv!b, n = 60; 
n
2
 = 

60
2

 = 30  

 A_©vr ga¨K 30 Zg c` hv (54 – 63)  kÖwY!Z Aew¯9Z| 

 ga¨K = L + ( )n
2
 – Fc  × 

h

m
  

  = 54 + ( )60
2

 – 26  × 
10
17

 

  = 54 + 
40
17

  

  = 54 + 2.353 
  = 56.353 (Ans.) 

GLv!b,  
L = 54 
n = 60  

Fc = 26 
h = 10  

m = 17 

j MYmsL¨v eûfzR A¼!bi Rb¨ cÖ!qvRbxq mviwY :  
 kÖwYe¨vwß  kÖwY ga¨we:`y MYmsL¨v 
24 – 33 28.5 6 
34 – 43 38.5 9 
44 – 53 48.5 11 
54 –63 58.5 17 
64 – 73 68.5 8 
74 – 83 78.5 5 
84 – 93 88.5 4 

 GLb, QK KvM!Ri x-A¶ eivei cÖwZ 1 Ni!K  kÖwY 
ga¨we:`yi 2 GKK a!i Ges y-A¶ eivei cÖwZ 1 Ni!K 
wk¶v_©x msL¨vi 1 GKK a!i MYmsL¨v eûfzR A¼b Kiv 
n!jv| g=jwe:`y  _!K 18.5 ch©a@ NiMy!jv Av!Q  evS!Z  Q` 
wPý e¨envi Kiv n!jv| 
 

Xò 

Y 

Yò 

X 
28.5 38.5 48.5 58.5 68.5 78.5 88.5 

5 

10 

15 

20 

MY
ms

L¨
v 


 

 kÖwY ga¨gvb  
18.5 98.5 

 

11bs cÖ!kSi mgvavb 

h cÖ`Ë mviwY!Z MYmsL¨v me©vwaK 20 Av!Q (61 ý 65)  kÖwY!Z 
A_©vr cÖPziK  kÖwY (61 ý 65) 

 myZivs cÖPziK  kÖwYi ga¨gvb = 
61 + 65

2
 = 63 (Ans.) 

i msw¶ß c×wZ!Z Mo wbY©!qi mviwY : 

 kÖwYe¨vwß ga¨gvb 
(xi) 

MYmsL¨v 
(i) 

avc wePz¨wZ 

ui = 
xi ý a

h
 

iui 

46 ý 50 48 5 ý 3 ý 15 
51 ý 55 53 8 ý 2 ý 16 
56 ý 60 58 10 ý 1 ý 10 
61 ý 65 63  a 20 0 0 
66 ý 70 68 13 1 13 
71 ý 75 73 6 2 12 
  n = 62   iui = ý 16 

  Mo ýx  = a + 
iui

n
  h = 63 + 

ý 16
62

  5 

  = 63 ý 
80
62

 = 61.71 

  wb!Y©q Mo 61.71  KwR (Ans.) 

j AwRf  iLv A¼!bi mviwY wbæi�c : 
 kÖwYe¨vwß MYmsL¨v µg!hvwRZ MYmsL¨v 
46 ý 50 5 5 

51ý 55 8 13 

56 ý 60 10 23 

61 ý 65 20 43 

66 ý 70 13 56 

71 ý 75 6 62 

 QK KvM!Ri x A¶ eivei ¶z ª̀Zg e!M©i cÖwZ evûi "`N©̈ !K 
1 GKK a!i  kÖwYe¨vwßi D;Pmxgv Ges y A¶ eivei QK 
KvM!Ri GK Ni!K µg!hvwRZ MYmsL¨vi 2 GKK a!i cÖ`Ë 
Dcv!Ëi µg!hvwRZ MYmsL¨vi AwRf  iLv AuvKv n!jvÑ 
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Yò 
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  g!Wj  U÷- 09  
eûwbe©vPwb Afx¶v 

 
 

DË
i 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  

16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  

m„Rbkxj 
1bs cÖ!kSi mgvavb 

h 16a2 + 
1

16a2 ý 2 + 16a ý 
1
a
 

 = (4a)2 + ( )1
4a

2 ý 2.4a.
1
4a

 + 4( )4a ý 
1
4a

 

 = ( )4a ý 
1
4a

2

 + 4( )4a ý 
1
4a

 

 = ( )4a ý 
1
4a ( )4a ý 

1
4a

 + 4  (Ans.) 

i  `Iqv Av!Q, x2 = 5 + 2 6 

  = 3 + 2 3  2 + 2 

  = ( 3)2 + 2 . 3 . 2 + ( 2)2 

  = ( 3 + 2)2 

   x = 3 + 2 

 Avevi, 1
x

 = 
1

3 + 2
 

  = 
3 ý 2

( 3 + 2) ( 3 ý 2)
  

  = 
3 ý 2

( 3)2 ý ( 2)2
 = 

3 ý 2

3 ý 2
 = 3 ý 2 

  x – 
1
x
 = ( 3 + 2) ý ( 3 ý 2)  

  = 3 + 2 ý 3 + 2 = 2 2 

 evgc¶ = x
6 ý 1
x3  ý 2 ( )x4 + 1

x2  

  = ( )x3 – 
1
x3  ý 2( )x2 + 

1
x2  

  = 
þ
ý
ü

þ
ý
ü( )x ý 

1
x

3
 + 3 . x . 

1
x
 ( )x ý 

1
x

 ý 2
þ
ý
ü

þ
ý
ü( )x ý 

1
x

2
 + 2 . x . 

1
x

 

  = {(2 2)3 + 3. 2 2} ý 2{(2 2)2 + 2} 

  = 8  2 2 + 6 2 ý 2 (8 + 2) 

  = 16 2 + 6 2 ý 10 2 

  = 22 2 ý 10 2  

  = 12 2 = Wvbc¶ 

  x
6 ý 1
x3  ý 2 ( )x4 + 1

x2  = 12 2. (cÖgvwYZ) 

j  `Iqv Av!Q, p = 5 ý 3 

 ev, 
1
p
 = 

1

5 – 3
     [e¨¯@KiY K!i] 

  = 
( 5 + 3)

( 5 + 3) ( 5 ý 3)
  [je I ni!K ( 5 + 3 Øviv MyY K!i] 

  = 
5 + 3

( 5)2 ý ( 3)2 = 
5 + 3

5 ý 3
 

  = 
5 + 3

2
 

 
2
p

 = 2. 
5 + 3

2
  = 5 + 3 

 p – 
2
p
 = 5 – 3 – 5 – 3 = – 2 3 

 GLb, p3 – 
8
p3 = (p)3 – ( )2

p

3
  

  = ( )p – 
2
p

3
 + 3.p.

2
p
 ( )p – 

2
p

 

  = ( )p – 
2
p

3
 ý 6( )p – 

2
p

 

  = (– 2 3)3 – 6(– 2 3) 

  = – 8.3 3 + 12 3 

  = – 24 3 + 12 3 

  = – 12 3  (Ans.) 

2bs cÖ!kSi mgvavb 

h  `Iqv Av!Q,  
    a + b + c = 0 

 ev, a + b = ý c 

 ev, (a + b)3 = (ý c)3     [Dfqc¶!K Nb K!i] 

 ev, a3 + b3 + 3ab(a + b) = ý c3 

 ev, a3 + b3 + 3ab(ý c) = ý c3     [ a + b = ý c] 

 ev, a3 + b3 ý 3abc = ý c3 

   a3 + b3 + c3 = 3abc (cÖgvwYZ) 

i  `Iqv Av!Q, 6yý1 = mý1 + ný1 

 ev, 
6
y
 = 

1
m

 + 
1
n

 

 ev, 
6
y
 = 

n + m
mn

 

 ev, 6mn = y(m + n) 

 ev, 
6mn

m + n
 = y 

 ev, 
y

3m
 = 

2n
m + n

   [3m Øviv fvM K!i] 

 ev, 
y + 3m

y ý 3m
 = 

2n + m + n

2n ý m ý n
   [ hvRb-we!qvRb K!i] 

  
y + 3m

y ý 3m
 = 

3n + m

n ý m
 

 Avevi, 
y

3n
 = 

2m
m + n

 

 ev, 
y + 3n

y ý 3n
 = 

2m + m + n

2m ý m ý n
 [ hvRb-we!qvRb K!i] 

  
y + 3n

y ý 3n
 = 

3m + n

m ý n
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 GLb, 
y + 3m

y ý 3m
 + 

y + 3n

y ý 3n
 = 

3n + m

n ý m
 + 

3m + n

m ý n
 

  = 
3n + m

n ý m
 ý 

3m + n

n ý m
 

  = 
3n + m ý 3m ý n

n ý m
 

  = 
2n ý 2m

n ý m
 

  = 
2(n ý m)

(n ý m)
  

  = 2 

  
y + 3m

y ý 3m
 + 

y + 3n

y ý 3n
 = 2 (cÖgvwYZ) 

j  `Iqv Av!Q, 

     m2 ý 
2m
x

 + 1 = 0 

 ev, m2 + 1 = 
2m
x

 

 ev, 
m2 + 1

2m
 = 

1
x
 

 ev, 
m2 + 1 + 2m

m2 + 1 ý 2m
 = 

1 + x

1 ý x
 [ hvRb-we!qvRb K!i] 

 ev, 
(m + 1)2

(m ý 1)2 = 
1 + x

1 ý x
 

 ev, 
m + 1

m ý 1
 = 

1 + x

1 ý x
 [eM©g=j K!i] 

 ev, 
m + 1 + m ý 1

m + 1 ý m + 1
 = 

1 + x + 1 ý x

1 + x ý 1 ý x
 [ hvRb-we!qvRb K!i] 

 ev, 
2m
2

 = 
1 + x + 1 ý x

1 + x ý 1 ý x
 

  m = 
1 + x + 1 ý x

1 + x ý 1 ý x
 ( `Lv!bv n!jv) 

3bs cÖ!kSi mgvavb 

h Avgiv Rvwb, 

 n msL¨K ¯̂vfvweK msL¨vi N!bi mgwó = { }n(n + 1)
2

2

 

  13 + 23 + 33 + - - - - - + 103 = { }10(10 + 1)
2

2

 

  = (5  11)2 
  = (55)2 = 3025. (Ans.) 

i  `Iqv Av!Q,  
  Kv!bv mgva@i avivi x Zg c` y Ges y Zg c` x  

 GLb, x = 10, y = 16 n!j, 
 avivwUi 10g c` 16 Ges 16Zg c` 10 n!e| 
 awi, avivwUi cÖ_g c` = a Ges mvaviY Aa@i = d 

  nZg c` = a + (n – 1)d 

 10Zg c` = a + (10 – 1)d = a + 9d 

 Ges 16Zg c` = a + (16 – 1)d = a + 15d 

 kZ©g!Z, 
  a + 9d = 16 ............................... (i) 

 Ges a + 15d = 10 ............................ (ii) 

 (i)bs  _!K (ii)bs we!qvM K!i cvB, 
  a + 9d – a – 15d = 16 – 10 

 ev, – 6d = 6  d = – 1 

 (i)bs mgxKi!Y d = – 1 ewm!q cvB, 
  a + 9(– 1) = 16 

 ev, a – 9 = 16  a = 25 

  avivwUi cÖ_g 26wU c!`i mgwó = 
26
2

 {2  25 + (26 – 1)(– 1)} 

  = 13 {50 + 25 (– 1)} 
  = 13 (50 – 25) 
  = 13  25 = 325 

  wb!Y©q 26wU c!`i mgwó 325.   (Ans.) 

j awi, avivwUi cÖ_g c` = a 

  Ges mvaviY AbycvZ = r 

 Avgiv Rvwb, 
     nZg c` = arn – 1 

   2q c` = ar2 – 1 = ar 

  Ges 4_© c` = ar4 – 1 = ar3 

 kZ©g!Z, ar = – 1 ... ... ... (i) 

 Ges ar3 = – 1 ... ... ... (ii) 

 (ii)bs  K (i)bs Øviv fvM K!i cvB, 

  
ar3

ar
 = 

– 1
– 1

 

 ev, r2 = 1 

  r = – 1       [ r < 1 ] 

 (i)bs G r = – 1 ewm!q cvB, 
  a. (– 1) = – 1 
  a = 1 

  avivwUi (2n – 1) msL¨K c!`i mgwó = 
a(1 – r2n – 1)

1 – r
  [ r < 1] 

  = 
1 {1 – (– 1)2n – 1}

1 – (– 1)
 

  = 
1 – (– 1)

1 + 1
 [(2n – 1) we!Rvo] 

  = 
1 + 1

2
 = 

2
2
 = 1. 

  wb!Y©q (2n – 1) msL¨K c!`i mgwó 1.  (Ans.) 

4bs cÖ!kSi mgvavb 
h  

 
i 

 

p 1 0 † m . w g . 

x 60 ð y 45ð 

L M 

D 
E F 

C B 

A G H 

 
 g!b Kwi,  Kv!bv wÎfz!Ri f:wg msjMS ỳBwU  KvY Āx = 60ð 

I Āy = 45ð Ges cwimxgv p = 10  mwg  `Iqv Av!Q| 
wÎfzRwU A uvK!Z n!e|  

 

 

 

b 

a 

x 

 

 

 
 

 

45ð 
Āy 
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 A¼b :  h!Kv!bv iwk¥ DF  _!K cwimxgv p Gi mgvb K!i DE 

Ask KvwU| DE Gi D I E we: ỳ!Z h_vµ!g 1
2
 Āx = ĀEDG I 

1
2
 Āy = ĀDEH AuvwK| DG I EH ci¯<i!K A we:̀ y!Z  Q` 

K!i| Gevi A we: ỳ!Z ĀEDA = ĀDAB Ges ĀDEA = ĀEAC 
AuvwK| DE  K AB I AC h_vµ!g B I C we: ỳ!Z  Q` K!i| 

 Zvn!j ABC-B DwÏó wÎfzR Aw¼Z n!jv| 

j  

  
 wÎfz!Ri cwimxgv p = 10  mwg  `Iqv Av!Q| A_©vr, 10  mwg 

cwimxgvwewkó GKwU eM©!¶Î AvuK!Z n!e|  
 A¼b :  
 1. cwimxgv p = 10  mwg  K cÖ_!g mgvb `yfv!M wef³ Kwi|  
 2. AZtci cybivq Zvi A!a©K Ask!K mgvb `yfv!M wef³ 

Kwi| d!j ¶z`ªZg Ask  p
4

  Gi mgvb n!e|  

 3.  h!Kv!bv iwk¥ AE n!Z AB = 
 p
4

   K!U wbB| 

 4. AB  iLvs!ki A we:`y!Z ĀEAG = 90ð AuvwK| AG n!Z 

AD = 
 p
4

   bB| 

 5. B I D we: ỳ!K  K: ª̀ K!i  p
4

  Gi mgvb e¨vmva© wb!q 

ĀEAG Gi Af¨a@!i ỳwU e>ËPvc AvuwK| e>ËPvcØq 
ci¯<i!K C we: ỳ!Z  Q` K!i| 

 6. B, C Ges C, D  hvM Kwi|  
  Zvn!j, ABCD-B DwÏó eM©!¶Î| 

5bs cÖ!kSi mgvavb 

h Aa©e>Ë¯9  KvY GK mg!KvY| 

 g!b Kwi, O  K:`ªwewkó e>!Ë AB GKwU e¨vm Ges ĀACB 

GKwU Aa©e>Ë¯9  KvY| cÖgvY Ki!Z n!e  h, ĀACB GK 
mg!KvY| 

 C 

A 
O 

B 

D  
 A¼b : AB Gi  h cv!k C we:`y Aew¯9Z, Zvi wecixZ 

cv!k e>!Ëi Dci GKwU we:`y D wbB| 

 cÖgvY : 
 avc-1 : ADB Pv!ci Dci `Êvqgvb 

 e>Ë¯9 ĀACB = 
1
2
 ( K: ª̀¯9 mij  KvY ĀAOB) 

   [ GKB Pv!ci Ici `Êvqgvb e>Ë¯9  KvY 
    K: ª̀¯9  Kv!Yi A!a©K] 
 avc-2 : wKa8 mij!KvY ĀAOB = `yB mg!KvY| 

  ĀACB = 
1
2
 ( ỳB mg!KvY) = GK mg!KvY| (cÖgvwYZ) 

i  

A

C

B

OP

 

R 

K 

M 

L  
 we!kl wbe©Pb : O  K: ª̀wewkó LKM e>!Ëi R GKwU ewnt¯9 

we: ỳ Ges RL I RK iwk¥Øq e>!Ëi L I K we: ỳ!Z ỳBwU ¯<k©K|  
 cÖgvY Ki!Z n!e  h, RL = RK.   

 A¼b : O, L; O, K Ges O, R  hvM Kwi|   
 cÖgvY :  
 avc-1:  h!nZz RL ¯<k©K Ges OL ¯<k©we:`yMvgx e¨vmva©|  
  m!nZz RL  OL  [ ¯<k©K ¯<k©we:`yMvgx e¨vmv!a©i Dci j¤^] 
  ĀRLO = GK mg!KvY|  
 Abyi�cfv!e, ĀRKO = GK mg!KvY|  
  RLO Ges RKO DfqB mg!KvYx wÎfzR| 
 avc-2 : GLb, RLO I RKO mg!KvYx wÎfzRØ!q  
 AwZfzR RO = AwZfzR RO  

 Ges OL = OK   [GKB e>!Ëi e¨vmva©] 
  RLO  RKO  [mg!KvYx wÎfz!Ri AwZfzR-evû me©mgZv] 
  RL = RK (cÖgvwYZ) 

j  
 

F 

G 

O 

P E 

D  M 

N S 

T  
 we!kl wbe©Pb :  `Iqv Av!Q, O  K:`ªwewkó  Kv!bv e>!Ë 

MNTS GKwU Aa@wj©wLZ PZzf©yR| Gi MT I NS KY©Øq 
ci¯<i!K P we: ỳ!Z  Q` K!i!Q| cÖgvY Ki!Z n!e  h, 
ĀMON + ĀTOS = 2ĀMPN

 cÖgvY :  
 avc-1. MN Pv!ci Dci Aew¯9Z ĀMON = 2 ĀMSN 

 [e>!Ëi GKB Pv!ci Dci `Êvqgvb  K:`ª¯9  KvY e>Ë¯9  Kv!Yi wØMyY] 
 avc-2. TS Pv!ci Dci Aew¯9Z 
  ĀTOS = 2 ĀTMS   [GKB Kvi!Y] 
 avc-3. ĀMON + ĀTOS 

  = 2(ĀMSN + ĀTMS)   [avc (1) I (2) n!Z] 
  = 2(ĀMSP + ĀSMP) 

 avc-4. SMP Gi ewnt¯9 ĀMPN = Aa@t¯9 (ĀMSP + 

ĀSMP) [avc (3) n!Z] 
  ĀMON + ĀTOS = 2ĀMPN. (cÖgvwYZ) 
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6bs cÖ!kSi mgvavb 

h  a 
4  m.wg. 

 

 

Q 

a 

O 

P  
 wP!Î, PQ DwÏó ¯<k©K| 

i  

 
A 

O 

C B 

M 

D 

F 
E 

L 

 
 we!kl wbe©Pb : g!b Kwi, a = 4  m. wg., b = 5  m. wg. Ges 
  c = 7  m. wg. evûwewkó ABC GKwU wÎfzR| wÎfzRwUi 

Aa@e>©Ë AuvK!Z n!e| A_©vr, ABC Gi  fZ!i Ggb GKwU 
e>Ë AuvK!Z n!e, hv BC, CA I AB evû wZbwUi cÖ!Z¨KwU!K 
¯<k© K!i| 

 A¼b :  
1. ĀABC I ĀACB Gi mgwØLÊK h_vµ!g BL I CM AuvwK| 

g!b Kwi, Zviv O we:`y!Z  Q` K!i| 

2. O  _!K BC Gi Dci OD j¤̂ AuvwK Ges g!b Kwi, Zv BC 
 K D we:`y!Z    Q` K!i|  

3. O  K  K:̀ ª K!i OD Gi mgvb e¨vmva© wb!q GKwU e>Ë AuvwK| 
 Zvn!j, G e>ËwUB wb!Y©q Aa@e>©Ë| 

j  

 b 
c 

c 

c
2
 7  m.wg. 

5  m.wg. 

 
 mvgva@wi!Ki ỳBwU KY© b = 5  m. wg I c = 7  m.wg. Ges 

KY©Ø!qi Aa@f©y³  KvY Āx = 45ð  `Iqv Av!Q| mvgva@wiKwU 
AuvK!Z n!e| 

 A¼b : 
1.  h!Kv!bv iwk¥ AE n!Z AC = b wbB| 
2. AC Gi ga¨we:`y O wbY©q Kwi| 
3. O we: ỳ!Z ĀAOP = Āx AuvwK| OP Gi wecixZ iwk¥ OQ AuvwK| 

4. OP I OQ iwk¥Øq n!Z 1
2

 c Gi mgvb K!i OB I OD Ask 

 K!U wbB|  
 A, B; A, D; B, C I C, D  hvM Kwi| 
 Zvn!j, ABCD-B DwÏó mvgva@wiK| 

7bs cÖ!kSi mgvavb 

h  `Iqv Av!Q, 
  tanx = coty = 3 

  A_©vr, tanx = 3 Ges coty = 3 

  ev, tanx = tan 60ð ev, coty = cot 30ð 
   x = 60ð  y = 30ð 
  cos(x + y) = cos (60ð + 30ð) 
   = cos 90ð 
   = 0 

  wb!Y©q gvb = 0.   (Ans.) 

i  `Iqv Av!Q, 
  p2 + p4 = 1 

 ev, cos2A + cos4A = 1 [... p = cosA] 

 ev, cos4A = 1 – cos2A 

 ev, cos4A = sin2A 

 ev, 
cos4A
sin4A

 = 
sin2A
sin4A

 

 ev, ( )cosA
sinA

4

  = 
1

sin2A
 

 ev, ( )cosA
sinA

4

  = cosec2A 

 ev, ( )cosA
sinA

4

  = 1 + cot2A 

 ev, ( )cosA
sinA

4

  ý cot2A = 1 

 ev, ( )cosA
sinA

4

  – ( )cosA
sinA

2

 = 1 

  ( )p
q

4

 – ( )p
q

2

 = 1 [ p = cosA, q = sinA] (cÖgvwYZ) 

j  `Iqv Av!Q, 
  p – q = 5q 

 ev, cosA – sinA= 5 sinA   [ p = cosA, q = sinA] 

 ev, cosA = 5 sinA + sinA 

 ev, cosA = ( 5 + 1) sinA 

 ev, ( 5 – 1) cosA = ( 5 + 1) ( 5 – 1) sinA 

[Dfqc¶!K ( 5 – 1) Øviv MyY K!i] 
 ev, 5 cosA – cosA = {( 5)2 – (1)2} sinA 

 ev, 5 cosA – cosA = (5 – 1) sinA 

 ev, 5 cosA – cosA = 4 sinA 

 ev, 5 p – p = 4q 

  4q + p = 5 p.    (cÖgvwYZ) 
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8bs cÖ!kSi mgvavb 

h  
A

BDC 15 wg.

6045
o o

 
 g!b Kwi, AB GKwU LyuwU| C we: ỳ!Z LuywUi kx!l©i DbSwZ  KvY 

ĀACB = 45ð| C we: ỳ  _!K LuywUi w`!K CD = 15 wgUvi GwM!q 
 M!j LuywU kx!l©i DbSwZ  KvY ĀADB = 60ð nq|  

i  

 
 g!b Kwi, LuywUi D;PZv AB = h wgUvi|  
 ĀACB = 45ð, ĀADB = 60ð, CD = 15 wgUvi, BD= x wgUvi|  
 BC = BD + CD 

  = (x + 15) wgUvi  
 GLb ABC mg!KvYx wÎfz!R,  

  tan ĀACB = 
AB
BC

 

 ev,  tan 45ð = 
h

x + 15
 

 ev,  1 = 
h

x + 15
 

 ev, x + 15 = h  

  x = h ý 15 

 Avevi, ABD mg!KvYx wÎfz!R,  

  tan ĀADB = 
AB
BD

 

 ev, tan 60ð = 
h
x

 

 ev, 3 = 
h
x
 

 ev, h = 3x  

 ev,  h = 3 (h ý 15) 

 ev,  h = 3h ý 15 3 

 ev, 3h ý h = 15 3 

 ev, h( 3 ý 1) = 15 3 

 ev, h = 
15 3

3 ý 1
 

  = 35.49 wgUvi (cÖvq)| 
 wb!Y©q LuywUi D;PZv 35.49 wgUvi (cÖvq)| 

j ÔLÕ n!Z cÖvß,  
 LyuywUi D;PZv AB = h = 35.49 wgUvi (cÖvq)| 
 g!b Kwi, C we:`y n!Z CE = y wgUvi =̀!i LuywUi kx!l©i DbSwZ 

 KvY ĀAEB = 30ð| 

E y 15 xC D B

A
h =

 3
5.4

9
wgUvi45

o30
o 60

o

 
ABC mg!KvYx wÎfz!R, 

 tan ĀACB = 
AB
BC

 

ev, tan 45ð = 
35.49
BC

 

ev, 1 =  
35.49
BC

 

 BC = 35.49 
 BE = BC + CE 
  = 35.49 + y 

Avevi, 
 AEB mg!KvYx wÎfz!R,  

  tan ĀAEB = 
AB
BE

 

ev, tan 30ð = 
35.49

 35.49 + y
 

ev, 
1

3
 = 

35.49
 35.49 + y

 

ev, y + 35.49 = 61.4705 

ev, y = 61.4705 ý 35.49 

 y = 25.98 wgUvi (cÖvq)| 

 f:Zj¯9  h we: ỳ!Z kx!l©i DbSwZ  KvY 30ð nq, cÖ_!gv³ we:`y 
 _!K H we: ỳi =̀iZ¡ 25.98 wgUvi (cÖvq)| 

9bs cÖ!kSi mgvavb 

h   `Iqv Av!Q,  
 e>!Ëi e¨vmva©, r = 6  wgUvi 
 Ges  K!: ª̀ DrcbS  KvY, ñ = 60ð  
 Avgiv Rvwb,  

 C 

B 
O 

60ð 
A 

 

 e>Ëvs!ki  ¶Îdj = 
ñ

360ð ðr2 eM© GKK 

  = 
60

360
  3.1416  (6)2 eM© wgUvi 

  = 
1
6

  3.1416  36 eM© wgUvi 

  = 18.85 eM© wgUvi (cÖvq) (Ans.) 

i g!b Kwi, mgevû wÎfz!Ri cÖ!Z¨K evûi "`N©̈  a wgUvi 

  wÎfzRwUi  ¶Îdj = 
3

4
 a2 eM©wgUvi 

 wÎfzRwUi cÖ!Z¨K evûi "`N©¨ 4 wgUvi evov!j wÎfzRwUi 

 ¶Îdj = 
3

4
 (a + 4)2 eM©wgUvi| 
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 cÖkSvbymv!i, 3
4

 (a + 4)2 ý 
3

4
 a2 = 20 3 

 ev, (a + 4)2 ý a2 = 80    [
3

4
 Øviv fvM K!i] 

 ev, a2 + 8a + 16 ý a2 = 80 

 ev, 8a = 64 

  a = 8 wg. (Ans.) 

  mgevû wÎfzRwUi  ¶Îdj = 
3

4
  (8)2 eM©wgUvi 

  = 16 3  eM©wgUvi (cÖvq) (Ans.) 

j g!b Kwi, 
 Nbe¯8i "`N©¨ a = 5x wgUvi  
  cÖ¯9 b = 4x "  

  D;PZv c = 3x " 
 Avgiv Rvwb,  
 Nbe¯8i mgMÖZ!ji  ¶Îdj  

  = 2 (ab + bc + ca) eM©wgUvi 

  = 2 (5x . 4x + 4x . 3x + 3x . 5x) eM©wgUvi 

  = 2 (20x2 + 12x2 + 15x2) eM©wgUvi 

  = 2 × 47x2 eM©wgUvi 

  = 94x2 eM©wgUvi 
 cÖkSg!Z,  
  94x2 = 1504  

  ev, x2 = 
1504
94

 

   x2 = 16  

 Avgiv Rvwb,  
 Nbe¯8i K!Y©i "`N©¨ = a2 + b2 + c2 wgUvi 

  = (5x)2 + (4x)2 + (3x)2 wgUvi 

  = 25x2 + 16x2 + 9x2 wgUvi 

  = 50x2 wgUvi 

  = 50 × 16 wgUvi   [ x2 = 16]  

  = 20 2 wgUvi (Ans.)  

10bs cÖ!kSi mgvavb 

h 3, 5, 2, 7, 9, 6, 2, 7 

 DcvËmg=!ni g!a¨ 2 `yBevi, 7 `yBevi Ges evwK msL¨vMy!jv 
GKevi K!i Av!Q| 

 myZivs cÖPziK n!e ỳBwU| 
 cÖPziK 2 I 7 (Ans.) 

i ga¨K wbY©!qi mviwY : 
 kÖwYe¨vwß MYmsL¨v µg!hvwRZ MYmsL¨v 
36 ý 40 4 4 

41 ý 45 8 12 

46 ý 50 11 23 

51 ý 55 15 38 

56 ý 60 13 51 

61 ý 65 6 57 

66 ý 70 3 60 

 n = 60  

 GLv!b, n = 60 

  
n
2

 = 
60
2

 = 30 

 AZGe, ga¨K 30-Zg c` hvi Ae¯9vb (51 ý 55)  kÖwY!Z| 
  ga¨K  kÖwY n!jv (55 ý 55)| 

 GLv!b, L = 51, Fc = 23, m = 15, h = 5 

  ga¨K = L + ( )n
2
 ý Fc   

h

m
 

  = 51 + (30 ý 23)   
5

15
 

  = 51 + 2.33 

  = 53.33 (cÖvq) (Ans.) 

j AwRf  iLv A¼!bi Rb¨ ÔLÕ Gi mviwY e¨envi Kiv n!jv| 

 QK KvM!Ri x A¶ eivei cÖwZ Ni!K  kÖwY e¨eav!bi 
D;Pmxgvi GKK a!i Ges y-A¶ eivei QK KvM!Ri cÖwZ 
Ni!K µg!hvwRZ MYmsL¨vi GKK a!i cÖ`Ë Dcv!Ëi Aw¼Z 
 iLv AuvKv n!jv| g=jwe:`y  _!K 35 ch©a@ NiMy!jv Av!Q 
 evSv!Z  Q` wPý e¨envi Kiv n!q!Q| 

 

µg
!h

vwR
Z 

MY
ms

L¨
v 



 

15 

20 

35 

45 

 kÖwY e¨eav!bi D;Pmxgv  
 

60 

10 

25 

30 

40 

50 

Y 

5 

55 

 
11bs cÖ!kSi mgvavb 

h ga¨K wbY©!qi mviwY : 
 kÖwYe¨vwß MYmsL¨v µg!hvwRZ MYmsL¨v 
61 ý 65 3 3 

66 ý 70 5 8 

71 ý 75 12 20 

76 ý 80 14 34 

81 ý 85 10 44 

86 ý 90 9 53 

91 ý 95 5 58 

96 ý 100 2 60 

 gvU n = 60  

 GLv!b, n = 60 

  
n
2

 = 
60
2

 = 30 
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 AZGe, ga¨K 30-Zg c` hvi Ae¯9vb (76 ý 80)  kÖwY!Z| 
  ga¨K  kÖwY (76 ý 80)| 

  ga¨K  kÖwYi ga¨gvb = 
76 + 80

2
 = 78 (Ans.) 

i msw¶ß c×wZ!Z Mo wb!Y©qi mviwY : 

 kÖwYe¨vwß 
ga¨we:`y 

xi 

MYmsL¨v fi 

avc wePz¨wZ 

ui = 
xi ý a

h
 

iui 

61 ý 65 63 3 ý 3 ý 9 

66 ý 70 68 5 ý 2 ý 10 

71 ý 75 73 12 ý 1 ý 12 

76 ý 80 78  a 14 0 0 

81 ý 85 83 10 1 10 

86 ý 90 88 9 2 18 

91 ý 95 93 5 3 15 

96 ý 100 98 2 4 8 

  n = 60  iui = 20 

  wb!Y©q Mo, ýx = a + 
∑iui

n
  h   

  = 78 + ( )20
60

  5 

  = 79.67 

  wb!Y©q Mo = 79.67|  (Ans.) 

j MYmsL¨v eûfzR A¼!bi Rb¨ cÖ!qvRbxq mviwY : 
 kÖwYe¨vwß  kÖwY ga¨we:`y MYmsL¨v 
61 ý 65 63 3 

66 ý 70 68 5 

71 ý 75 73 12 

76 ý 80 78 14 

81 ý 85 83 10 

86 ý 90 88 9 

91 ý 95 93 5 

96 ý 100 98 2 

 GLb, QK KvM!Ri x A¶ eivei cÖwZ Ni!K  kÖwY ga¨we:`yi  
GKK a!i Ges y-A¶ eivei cÖwZ 2 Ni!K MYmsL¨vi GKK 
a!i MYmsL¨v eûfzR A¼b Kiv n!jv| g=jwe: ỳ  _!K 58 ch©a@ 
NiMy!jv Av!Q  evSv!Z  Q` wPý e¨envi Kiv n!q!Q| 

 

 

MY
ms

L¨
v 

 

5 

10 

15 

58 X O 

Y 

63 68 73 78 83 88 93 98 

 kÖwY ga¨we:`y  

103  

 
 

  g!Wj  U÷- 10  

eûwbe©vPwb Afx¶v 
 

 

DË
i 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  

16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  

m„Rbkxj 
1bs cÖ!kSi mgvavb 

h  `Iqv Av!Q, A = {x þ  N  : x
2 > 5 Ges x3 < 126} 

 A_©vr  hme ¯̂vfvweK msL¨vi eM© 5 A!c¶v eo Ges Nb      
126 A!c¶v  QvU Zv!`i  mU| 

 GLv!b, N = {1, 2, 3, 4, 5,.....................} 

 x = 1 n!j, x2 = 12 = 1 /> 5 Ges x3 = 13 = 1 < 126 

 x = 2 n!j, x2 = 22 = 4 /> 5 Ges x3 = 23 = 8 < 126 

 x = 3 n!j, x2 = 32 = 9 > 5 Ges x3 = 33 = 27 < 126 

 x = 4 n!j, x2 = 42 = 16 > 5 Ges x3 = 43 = 64 < 126 

 x = 5 n!j, x2 = 52 = 25 > 5 Ges x3 = 53 = 125 < 126 

 x = 6 n!j, x2 = 62 = 36 < 5 Ges x3 = 63 = 216 /< 126 

  wb!Y©q  mU, A = {3, 4, 5} 

i  `Iqv Av!Q, B = {x þ  N  : x   gŠwjK msL¨v Ges x ó 7} 

 A_©vr  hme ¯̂vfvweK  gŠwjK msL¨v 7 Gi mgvb ev  QvU Zv!`i  mU| 
 7 Gi mgvb ev  QvU ¯̂vfvweK  gŠwjK msL¨vmg=n n!;Q 2, 3, 5, 7 

 B = {2, 3, 5, 7} 

 ÔKÕ n!Z cvB, A = {3, 4, 5} 
 C = B \ A = {2, 3, 5, 7} \ {3, 4, 5} = {2, 7} 
 GLb, A ÷ B = {3, 4, 5} ÷ {2, 3, 5, 7} = {3, 5} 

 A  B = {3, 4, 5}  {2, 3, 5, 7} 
   = {(3, 2) , (3, 3), (3, 5), (3, 7), (4, 2), (4, 3), (4, 5), 

 (4, 7), (5, 2), (5, 3), (5, 5), (5, 7)} 
 Ges B  C = {2, 3, 5, 7}  {2, 7} 
 = {(2, 2), (2, 7), (3, 2), (3, 7), (5, 2),  (5, 7), (7, 2), (7, 7)} 
 evgc¶ = (A ÷ B)  C 

 = {3, 5}  {2, 7}  
 = {(3, 2), (3, 7), (5, 2), (5, 7)} 
 Wvbc¶ = (A  B) ÷ (B  C) 
 = {(3, 2), (3, 3), (3, 5), (3, 7), (4, 2), (4, 3), (4, 5), 

(4, 7), (5, 2), (5, 3), (5, 5), (5, 7)} ÷ {(2, 2), (2, 7),  
 (3, 2), (3, 7), (5, 2), (5, 7), (7, 2), (7, 7) } 

 = {(3, 2), (3, 7), (5, 2), (5, 7)} 
  (A ÷ B)  C = (A  B) ÷ (B  C). ( `Lv!bv n!jv)  

j ÔLÕ n!Z cvB, 
 B = {2, 3, 5, 7} 
 P(B) = {ö, {2}, {3}, {5}, {7}, {2, 3}, {2, 5}, {2, 7}, {3, 5}, {3, 7}, 
{5, 7}, {2, 3, 5}, {2, 3, 7}, {2, 5, 7}, {3, 5, 7}, {2, 3, 5, 7}} 
 GLv!b, B Gi Dcv`vb msL¨v, n = 4 

 P(B) Gi Dcv`vb msL¨v = 16 = 24 = 2n 

 B Gi Dcv`vb msL¨v n n!j, P(B) Gi Dcv`vb msL¨v  2n  K 
mg_©b K!i| (cÖgvwYZ) 
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2bs cÖ!kSi mgvavb 

h cÖ`Ë ivwk = 9c2 + 
1

9c2 – 2 + 9c – 
1
c
  

 = (3c)2 – 2. 3c .
1
3c

 + ( )1
3c

2

 + 9c – 
1
c
 

 = ( )3c – 
1
3c

2

 + 3 ( )3c – 
1
3c

  

 = ( )3c – 
1
3c

 ( )3c – 
1
3c

 + 3   

 wb!Y©q Drcv`!K we!kÐlY ( )3c – 
1
3c

 ( )3c – 
1
3c

 + 3  (Ans.) 

i  `Iqv Av!Q, (l + m)2 = 
3

125 = 5  

 Ges (l – m)2 = 
3

64 = 4  

 evgc¶ = 4 (l3m + lm3)  

 = 4 lm (l2 + m2)  

 = 
1
2

. 4lm . 2 (l2 + m2) 

 = 
1
2

 {(l + m)2 – ( l – m)2} {(l + m)2 + (l – m)2}  

 [ 4ab = (a + b)2 – (a – b)2 Ges 2(a2 + b2) = (a + b)2 + (a – b)2]  

 = 
1
2

 (5 – 4) (5 + 4)  

 = 
1
2

 × 1 × 9 

 = 
9
2

  

 = Wvbc¶  

  4(l3m + lm3) = 
9
2
 (cÖgvwYZ)  

j  `Iqv Av!Q, k2 + 
1
k2 = 

85
4

 

 ev, ( )k – 
1
k

2

 + 2.k.
1
k

 = 
85
4

 

 ev, ( )k – 
1
k

2

 = 
85
4

 – 2 

 ev, ( )k – 
1
k

2

 = 
77
4

 

  k – 
1
k

 = 
77
2

           [ k > 0]  

 evgc¶ = 8 ( )k3 – 
1
k3   

 = 8 
þ
ý
ü

þ
ý
ü( )k – 

1
k

3

 + 3.k. 
1
k

 ( )k – 
1
k

  

 = 8 þ
ý
ü

þ
ý
ü


ö


77

2

3

 + 3  
77
2

  

 = 8 
ö


77 77

8
 + 

3 77
2

  

 = 77 77 + 12 77 

 = 89 77  

 = Wvbc¶  

  8 ( )k3 ý 
1
k3  = 89 77. ( `Lv!bv n!jv)  

3bs cÖ!kSi mgvavb 

h  `Iqv Av!Q, 
     y

m
   + 

m
y

   = 
y
n
   + 

n
y
   

 ev, y
m

   –  
y
n

   =  
n
y
   –  

m
y

   

 ev, ny – my
mn

   = 
n – m

y
  

 ev, y (n ý m)
mn

 = 
n ý m

y
   

 ev, y
mn

 = 
1
y
     [Dfqc¶!K n – m Øviv fvM K!i] 

 ev, y2 = mn 

 ev, y = ± mn      [eM©g=j K!i] 
 ev, y = mn     A_ev – mn  

 wb!Y©q mgvavb : mn ,
 – mn .  (Ans.) 

i  `Iqv Av!Q, 
 (i) bs aviv : 2 + 7 + 12 + 17 + ............. GKwU mgva@i aviv| 
 avivwUi 1g c`, a = 2 

 mvaviY Aa@i, d = 7 ý 2 = 5 

 Avgiv Rvwb, 

 mgva@i avivi 1g n msL¨K c!`i mgwó, Sn = 
n
2
 {2a + (n ý 1)d} 

 cÖkSvbymv!i, n
2

 {2a + (n ý 1)d} = 2235 

  ev, n
2
 {2  2 + (n ý 1)5} = 2235 

  ev, n (4 + 5n ý 5) = 2235  2 

  ev, n(5n ý 1) = 4470 

  ev, 5n2 ý n ý 4470 = 0 

  ev, 5n2 ý 150n + 149n ý 4470 = 0 

  ev, 5n(n ý 30) + 149 (n ý 30) = 0 

  ev, (n ý 30) (5n + 149) = 0 

   n ý 30 = 0 A_ev, 5n + 149 = 0 

  ev, n = 30 ev, 5n = ý 149 

     n = ý 
149

5
  [MÖnY!hvM¨ bq] 

  n Gi gvb 30. (Ans.) 

j (ii) bs aviv : 7 + x + y + z + 4375 + ......... GKwU My!YvËi aviv| 
 avivwUi 1g c`, a = 7 

 Ges mvaviY AbycvZ = r  

 avivwUi 5g c` = ar5 ý 1 = ar4 

 cÖkSg!Z, ar4 = 4375 

  ev, 7  r4 = 4375 

  ev, r4 = 
4375

7
 

  ev, r4 = 625 

  ev, r4 = (5)4 

    r = 5 

 avivwUi 2q c`, x = ar2 ý 1 = ar = 7  5 = 35 

 avivwUi 3q c`, y = ar3 ý 1 = 7  (5)2 = 7  25 = 175 

 avivwUi 4_© c`, z = ar4 ý 1 = 7  (5)3 = 7  125 = 875 

 wb!Y©q x = 35, y = 175 Ges z = 875. (Ans.) 
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4bs cÖ!kSi mgvavb 

h  `Iqv Av!Q, ĀPNR = 55ð 
  MN = MO 
 ĀMNO = ĀMON  = 180ð ý ĀPNO 
   = 180ð ý 2ĀPNR 
   = 180ð ý 2  55ð = 70ð 
  ĀNMO = 180ð ý (70ð + 70ð) = 40ð (Ans.) 

i  
 M 

O 

E 

N 
D 

 
 we!kl wbe©Pb :   `Iqv Av!Q, MNO Gi ND = OD| M, D 

 hvM Kwi| cÖgvY Ki!Z n!e  h, MN + MO > 2MD 

 A¼b : MD  K E ch©a@ Ggbfv!e ewa©Z Kwi  hb 

 DE = MD nq| N, E  hvM Kwi| 
 cÖgvY : 

avc h_v_©Zv 
1. MOD Ges DEN-G 
 OD = DN 
 MD = DE 
 Ges Aa@f©y³ ĀMDO = 

Aa@f©y³ ĀEDN 

 MOD  DEN 
 myZivs MO = EN 

2. Avevi, MEN-G, 
 MN + NE > ME 
 ev, MN + MO > MD + DE 

 ev, MN + MO > MD +  MD 

 MN + MO > 2MD 
 (cÖgvwYZ) 

 
[ `Iqv Av!Q] 
[A¼bvbymv!i] 
 

[wecÖZxc  KvY] 
[evû-  KvY-evû Dccv`¨] 
 

[wÎfz!Ri  h!Kv!bv `yB evûi 
mgwó Z&Zxq evû A!c¶v e>nËi] 
[avc (1)  _!K] 
[A¼bvbymv!i] 

j  
 M 

O 

R Q P 

N 

 
 we!kl wbe©Pb :  `Iqv Av!Q, ĀPNR = ĀONR Ges ĀQOR = ĀNOR 

A_©vr MNO Gi ewnt¯9 ĀPNO Ges ĀQON Gi 
mgwØLÊKØq R we: ỳ!Z wgwjZ nq| 

 cÖgvY Ki!Z n!e  h, 2ĀNRO + ĀNMO = 180ð. 
 cÖgvY : 

avc h_v_©Zv 
1. MNO-G ĀM + ĀN + ĀO = 180ð 
2. MNO-Gi ewnt¯9 ĀPNO = ĀM + ĀO 

 ev, 
1
2
 ĀPNO = 

1
2

 ĀM + 
1
2
 ĀO 

 ev, ĀRNO = 
1
2

 ĀM + 
1
2
 ĀO 

 Abyi�cfv!e, ĀRON = 
1
2
 ĀM + 

1
2
 ĀN 

[wÎfz!Ri wZb  Kv!Yi 
mgwó `yB mg!KvY] 
 
[wÎfz!Ri ewnt¯9  KvY, 
Aa@t¯9 wecixZ `yB 
 Kv!Yi mgwói mgvb] 
 
 

3. NRO-G 
 ĀNRO + ĀRNO + ĀRON = 180ð 

ev, ĀNRO + 
1
2
 ĀM + 

1
2

 ĀO +  
1
2
 

ĀM + 
1
2

 ĀN = 180ð 

ev,  ĀNRO + 
1
2
 ĀM + 

1
2

 (ĀM + ĀN 

+ ĀO) = 180ð 

ev, ĀNRO + 
1
2

 ĀM + 
1
2

  180ð = 180ð 

ev, ĀNRO + 
1
2
 ĀM + 90ð = 180ð 

ev, ĀNRO + 
1
2

 ĀM = 180ð ý 90ð 

ev, 2ĀNRO + ĀM = 180ð 
 2ĀNRO + ĀNMO = 180ð (cÖgvwYZ) 

[avc-2 n!Z cvB] 
 
 
 
 
 
[avc-1 n!Z] 

5bs cÖ!kSi mgvavb 
h  

5

60ð

g
X

C

B

†m.wg.

EA
x x

D

 
 ABCD i¤^!mi GKwU evûi "`N©¨, g = 5  m.wg. Ges GKwU 

 KvY Āx = 60ð  `Iqv Av!Q| i¤̂mwU A¼b Kiv n!jv| 

i   

  
 GLv!b, UªvwcwRqv!gi mgva@ivj evûØq g = 5  m.wg,            

h = 11  m.wg. Ges e>nËi evû h msjMS  KvYØq Āx = 60ð 
Ges Āy = 45ð  `Iqv Av!Q| UªvwcwRqvgwU AuvK!Z n!e| 

 A¼!bi weeiY :  
 1.  h  Kv!bv iwk¥ AX  _!K AB = h = 11  m.wg. wbB| 
 2. AB  iLvs!ki A we:`y!Z Āx = 60ð Gi mgvb ĀBAY 

Ges B we: ỳ!Z Āy = 45ð Gi mgvb ĀABZ AuvwK| 
 3. Avevi AB  iLvsk  _!K AE = g = 5  m.wg.  K!U wbB| 
 4. E we:`y!Z EC || AY AuvwK hv BZ iwk¥!K C we:`y!Z  Q` K!i| 
 5. Avevi CD || BA AuvwK hv AY iwk¥!K D we:`y!Z  Q` K!i|  
 Zvn!j, ABCD B DwÏó UªvwcwRqvg| 
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j 

       
 g!b Kwi,  Kv!bv wÎfz!Ri f:wg msjMS ỳBwU  KvY Āx = 60ð 

I Āy = 45ð Ges cwimxgv h = 11  m.wg.  `Iqv Av!Q| 
wÎfzRwU AuvK!Z n!e| 

 A¼b :  
 1.  h  Kv!bv GKwU iwk¥ DF  _!K cwimxgv h Gi mgvb K!i 

DE Ask  K!U wbB| 
 2. D I E we:`y!Z DE  iLvs!ki GKB cv!k Āx Gi mgvb 

ĀEDL Ges Āy Gi mgvb ĀDEM AuvwK| 
 3.  KvY ỳwUi wØLÊK h_vµ!g DG I EH AuvwK| g!b Kwi, 

DG I EH  iLvskØq ci¯<i!K A we:`y!Z  Q` K!i| 
 4. A we:`y!Z ĀADE Gi mgvb ĀDAB Ges ĀAED Gi 

mgvb ĀEAC AuvwK| AB Ges AC  iLvskØq DE 

 iLvsk!K h_vµ!g B I C we: ỳ!Z  Q` K!i| 
 Zvn!j, ABC-B DwÏó wÎfyR| 

6bs cÖ!kSi mgvavb 

h  
 

Q 

P 

O 

S 

 

R 

 120ð 

 

 
 O  K: ª̀wewkó GKwU e>!Ëi mgvb mgvb R¨v PQ Ges RS. 

 wPÎvbymv!i, ĀPOR = 120ð 
 Zvn!j GKB Pvc PR Gi Dci `Êvqgvb e>Ë¯9 ĀPSR Ges 

 K: ª̀¯9 ĀPOR. 

  ĀPSR = 
1
2

 ĀPOR 

 ev, ĀPSR = 
1
2

  120ð 

 ev, ĀPSR = 60ð 

  
1
2

 ĀPSR = 
1
2

  60ð = 30ð.   (Ans.) 

i  
 

P 

O 

Q 

S 

R 

F 

E 
 

 we!kl wbe©Pb :  `Iqv Av!Q, O  K:`ªwewkó PQRS e>!Ëi PQ 
I RS `yBwU mgvb R¨v| O  _!K PQ Ges RS R¨v Gi Dci 
h_vµ!g OE Ges OF j¤^ AuvwK| O, P Ges O, R  hvM Kwi| 
cÖgvY Ki!Z n!e  h, OE = OF. 

 cÖgvY : 
 avc-1. OE  PQ I OF  RS. 

 myZivs, PE = QE Ges RF = SF. [ K:`ª  _!K e¨vm wfbS  h 
 Kv!bv R¨v Gi Dci Aw¼Z j¤^ R¨v!K mgwØLwÊZ K!i|] 

  PE = 
1
2
 PQ Ges RF = 

1
2

 RS. 

 avc-2. wKa8 PQ = RS 

  PE = RF 
 avc-3. GLb OPE Ges ORF mg!KvYx wÎfyRØ!qi g!a¨  
 AwZfyR OP = AwZfyR OR  [Df!q GKB e>!Ëi e¨vmva©] 
 Ges PE = RF  [avc 2] 
  OPE  ORF [mg!KvYx wÎfy!Ri AwZfyR-evû me©mgZv Dccv`¨] 
  OE = OF.  (cÖgvwYZ) 

j GLv!b, O  K:`ªwewkó e>!Ë PQ Ges 
RS R¨v `yBwU e>!Ëi Af¨a@!i M 
we:`y!Z mg!Kv!Y  Q` K!i!Q| O, P; 

O, R; O, Q Ges O, S  hvM Kivq 
 K!: ª̀ ĀPOR I ĀQOS DrcbS 
n!jv| cÖgvY Ki!Z n!e  h, 

 ĀPOR + ĀQOS = 180ð| 

 P 

R 

Q 

O 

M 
S 

 

 A¼b : P, R I P, S  hvM Kwi| 
 cÖgvY : 
 avc-1. e>!Ëi GKB Pv!ci Dci `Êvqgvb  K:`ª¯9  KvY 

e>Ë¯9  Kv!Yi wØMyY e!j, PR Pv!ci Dci `Êvqgvb  K:`ª¯9 
 KvY, ĀPOR = 2  e>Ë¯9  KvY ĀPSR 

 ev, ĀPOR = 2ĀPSR 

 avc-2. GKBfv!e, ĀQOS = 2ĀQPS 

 avc-3. avc (1) I (2) n!Z cvB, 
 ĀPOR + ĀQOS = 2ĀPSR + 2ĀQPS 
  = 2(ĀPSR + ĀQPS) 
  = 2(ĀPSM + ĀMPS) 

 wKa8 PMS mg!KvYx wÎfz!R ĀMPS + ĀPSM = ĀPMS = 90ð 
  ĀPOR + ĀQOS  = 2  90ð = 180ð 
  ĀPOR + ĀQOS = 180ð. (cÖgvwYZ) 

7bs cÖ!kSi mgvavb 

h  `Iqv Av!Q, cos2ñ ý sin2ñ = 
5
6

  

 cÖ`Ë ivwk = cos4ñ ý sin4ñ 

  = (cos2ñ)2 ý (sin2ñ)2 
  = (cos2ñ + sin2ñ) (cos2ñ ý sin2ñ) 

  = 1  
5
6

                      [gvb ewm!q] 

  = 
5
6

  (Ans.) 

i  `Iqv Av!Q, 
  cosec(2c) = a 
  cot(2c) = b 

 GLb,  

  
a + b

a ý b
 = 

2 + 3

2 ý 3
 

 ev, 
cosec 2c + cot 2c

cosec 2c ý cot 2c
 = 

2 + 3

2 ý 3
        [gvb ewm!q] 
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 ev, 
cosec 2c + cot 2c + cosec 2c ý cot 2c

cosec 2c + cot 2c ý cosec 2c + cot 2c
 = 

2 + 3 + 2 ý 3

2 + 3 ý 2 + 3
  

[ hvRb we!qvRb K!i] 

 ev, 
2 cosec 2c
 2 cot 2c

 = 
4

2 3
 

 ev, 
cosec 2c
cot 2c

 = 
2

3
 

 ev, 

1
sin 2c

cos 2c
sin 2c

 = 
2

3
 

 ev, 
1

sin 2c
  

sin 2c
cos 2c

 = 
2

3
 

 ev, 
1

cos 2c
 = 

2

3
 

 ev, sec 2c =  
2

3
 

 ev, sec 2c = sec 30ð 

 ev, 2c = 30ð 

  c = 15ð (Ans.) 

j  `Iqv Av!Q, cosñ = p 

 GLb, 4p2 ý (2 + 2 3) p + 3 = 0 

 ev, 4cos2ñ ý (2 + 2 3) cosñ + 3 = 0  [gvb ewm!q] 
 ev, 4cos2ñ ý 2cosñ ý 2 3 cosñ + 3 = 0 

 ev, 2cosñ (2cosñ ý 1) ý 3 (2cosñ ý 1) = 0 

 ev, (2cosñ ý 1) (2cosñ ý 3) = 0 

 nq, 2cosñ ý 1 = 0 

 ev, cosñ = 
1
2

  

 ev, cosñ = cos60ð 

  ñ = 60ð 

A_ev, 2cosñ ý 3 = 0 

ev, cosñ = 
3

2
 

ev, cosñ = cos30ð 

 ñ = 30ð 
  ñ = 60ð, 30ð (Ans.) 

8bs cÖ!kSi mgvavb  

h  

 
 g!b Kwi, MvQwUi m¤<=Y© "`N ©̈ AB = h wgUvi| MvQwU BC = x  

wgUvi D;PZvq C we:`y!Z  f!O wM!q `Êvqgvb As!ki mv!_ 
ĀBCD = 60ð  KvY DrcbS K!i BD = 10 wgUvi ` =!i           
D we:`y!Z f:wg ¯<k© K!i| fvOv As!ki "`N©¨ AC = CD  = 

AB ý BC = (h ý x) wgUvi 

i GLv!b MvQwUi m¤<=Y© "`N©̈  AB = h wgUvi, BD = 10 wgUvi, 
ĀBCD = 60ð 

 Ges fvOv As!ki "`N©¨ AC = CD| 
 BCD mg!KvYx wÎfz!R,  

  sin ĀBCD = 
BD
CD

 

 ev, sin 60ð = 
10
CD

 

 ev, 
3

2
 = 

10
CD

 

 ev, 3 CD = 20 

 ev, CD = 
20

3
 

  CD = 11.547 wgUvi (cÖvq)| 
  MvQwUi fvOv As!ki "`N©¨ 11.547 wgUvi (cÖvq)| 

j  

 
 GLv!b, MvQwUi m¤<=Y© "`N©̈  AB = h wgUvi,  
 BD = 10 wgUvi,  
 ĀBCD = 60ð Ges fvOv As!ki "`N©¨ AC = CD = (h ý x) wgUvi 
 BCD-mg!KvYx wÎfz!R,  

  tan ĀBCD = 
BD
BC

 

 ev, tan 60ð = 
10
x

 

 ev, 3 = 
10
x

 

  x = 
10

3
 

 Avevi, BCD mg!KvYx wÎfz!R,  

  cos ĀBCD = 
BC
CD

 

 ev, cos 60ð = 
x

h ý x
 

 ev, 
1
2
 = 

x

h ý x
 

 ev, h ý x = 2x 

 ev, h = 2x + x 

 ev, h = 3x 

 ev, h = 3  
10

3
 = 10 3 

  h = 17.321(cÖvq)  
  MvQwUi m¤<=Y© "`N©̈  17.321 wgUvi (cÖvq)| 
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9bs cÖ!kSi mgvavb 

h  `Iqv Av!Q, wÎfz!Ri evûØ!qi "`N©¨ h_vµ!g a = 8  m.wg. I 
b = 9  m.wg. Ges G!`i Aa@f©y³  KvY C = 45ð 

  wÎfzRwUi  ¶Îdj = 
1
2
 ab sinC 

  = 
1
2

  8  9  sin 45ð eM©  m.wg. 

  = 18 2 eM©  m.wg. (Ans.) 

i  

12 wg.

16 wg.

10 wg.

B F C E

DA

O

 
 g!b Kwi, ABCD mvgva@wi!Ki BD I AC KY©Øq ci¯<i!K 

O we:`y!Z mgwØLwÊZ K!i!Q| BD > AC| 
 wP!Î, BC = 16 wg. AC = 12 wg. Ges AB = 10 wg.  
  ABC Gi Aa©cwimxgv 

 s = 
10 + 16 + 12

2
 wg. = 

38
2

 wg. = 19 wg. 

    ¶Î ABC Gi  ¶Îdj  
  = s(s ý BC) (s ý AC) (s ý AB) eM© GKK 

  = 19(19 ý 16) (19 ý 12) (19 ý 10) eM© wg. 

  = 19  3  7  9 eM© wg. 

  = 3591 eM© wg.  
  = 59.925 eM© wg. (cÖvq) 
 AF  BC Ges DE  ewa©Z BC AuvwK| 
 GLb ABF I DCE G 
 ĀABF = ĀDCE          [Abyi�c  KvY] 

 ĀBFA = ĀCED = 1 mg!KvY 
 Ges AB = DC           [mvgva@wi!Ki wecixZ evû] 
  ABF  CDE 

  AF = DE Ges BF = CE 

 Avevi,   ¶Î ABC = 
1
2
  BC  AF 

  = 
1
2

  16  AF 

  = 8AF eM© wgUvi 
  8AF = 59.925 

 ev, AF = 
59.925

8
 = 7.49 wg. 

  DE = 7.49 wg. 
 GLb, mg!KvYx ABF-G wc_v!Mviv!mi Dccv`¨ Abymv!i, 
  AB2 = AF2 + BF2 

 ev, BF2 = AB2 ý AF2 

  = 102 ý 7.492 

  = 100 ý 56.1001 

  = 43.8999 

  BF = 6.626 wg. 
  CE = 6.626 wg. 
  BE = BC + CF = (16 + 6.626) wg. = 22.626 wg. 
 GLb, mg!KvYx BDE G, 
 BD2 = BE2 + DE2 
  = (22.626)2 + (7.46)2  

  =  511.936 + 56.1001 
  = 568.036 

  BD = 23.8335 wg. (cÖvq) 
  Aci K!Y©i "`N©¨ 23.8335 wg. (cÖvq) (Ans.) 

j  

A B

C
D

O

 
 g!b Kwi, ABCD GKwU i¤̂m, hvi `yBwU KY© AC Ges BD 

ci¯<i O we:`y!Z  Q` K!i| 
 i¤̂!mi evû AB = mvgva@wi!Ki e>nËg evû = 16 wg. 
 Ges KY© BD = mvgva@wi!Ki ¶z`ªZg KY© = 12 wg. 
 Avgiv Rvwb,  
 i¤̂!mi KY©Øq ci¯<i!K mg!Kv!Y mgwØLwÊZ K!i| 

  OB = 
1
2

 BD = 
1
2
  12 wgUvi = 6 wgUvi 

  AOB mg!KvYx wÎfzR  _!K Avgiv cvB 
  AB2 = OA2 + OB2 

 ev, (16)2 = OA2 + (6)2 

 ev, OA2 = (16)2 ý (6)2 

 ev, OA2 = 256 ý 36 

 ev, OA2 = 220 

  OA = 14.83 wgUvi 
  i¤̂!mi Aci KY© AC = 2.OA    [ O, AC Gi ga¨we:`y] 
    = 2  14.83 wgUvi 
    = 29.66 wgUvi 

 Ges i¤̂!mi  ¶Îdj = 
1
2
  BD  AC eM© GKK 

 [i¤^!mi  ¶Îdj = 1
2
  i¤^!mi KY©Ø!qi MyYdj] 

   = 
1
2

  12  29.66 eM©wgUvi 

   = 177.96 eM©wgUvi 
  i¤̂!mi  ¶Îdj 177.96 eM©wgUvi| (cÖvq) (Ans.)  

10bs cÖ!kSi mgvavb 

h GLv!b, DcvËMy!jv m!e©v;P b¤̂i = 100 

  Ges me©wb¤S b¤^i  = 30 

  cwimi = ( 100  ý 30 ) + 1 

  = 70 + 1 
  = 71 
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i  kÖwYe¨eavb 6 ai!j  kÖwYmsL¨v = 
71
6

 = 11.83  12 wU  

  wb!Y©q  kÖwYmsL¨v 12  wU| 
  MYmsL¨vi mviwY : 

 kÖwYe¨vwß U¨vwj MYmsL¨v µg!hvwRZ MYmsL¨v 
29 – 34   1 1 

35 – 40   
5 6 

41 – 46       3 9 

47 – 52   1 10 

53 – 58       3 13 

59 – 64       3 16 

65 – 70   
6 22 

71 – 76       3 25 

77 – 82     2 27 

83 – 88       3 30 

89 – 94   1 31 

95 – 100         4 35 

  gvU n = 35  

 GLv!b, n + 1
2

 = 
35 + 1

2
 = 

36
2

 = 18; 

 A_©vr 18-Zg c` (65 – 70)  kÖwY!Z ga¨K Aew¯9Z|  
 myZivs L = 65, Fc = 16, fm = 6, h = 6 

 ga¨K = L + ( )n
2

 – Fc    
h
fm

  = 65 + (17.5 – 16)  
6
6
 

  = 65 + 1.5 = 66.5 

 wb!Y©q ga¨K 66.5| 

j msw¶ß c×wZ!Z cÖvß b¤̂!ii Mo wbY©q : 

 kÖwYe¨vwß 
MYmsL¨v 
fi 

 kÖwY ga¨gvb 
xi 

avc 
wePz¨wZ  ui 

= 
xi ý a

h
 

fiui 

29 – 34 1 31.5 ý 6 ý 6 

35 – 40 5 37.5 ý 5 ý 25 

41 – 46 3 43.5 ý 4 ý 12 

47 – 52 1 49.5 ý 3 ý 3 

53 – 58 3 55.5 ý 2 ý 6 

59 – 64 3 61.5 ý 1 ý 3 

65 – 70 6 67.5 a 0 0 

71 – 76 3 73.5 1 3 

77 – 82 2 79.5 2 4 

83 – 88 3 85.5 3 9 

89 – 94 1 91.5 4 4 

95 – 100 4 97.5 5 20 

 n = 35   fiui = ý 15 

  MvwYwZK Mo, –x = a + 
fiui

n
  h 

  = 67.5 + 
– 15
35

 × 6 

  = 67.5 – 2.57 
  = 64.93 

  wb!Y©q Mo = 64.93 (Ans.) 

11bs cÖ!kSi mgvavb
 

h cÖ`Ë DcvËMy!jv!K gv!bi Eay©µgvbymv!i mvwR!q cvB, 
 10, 14, 16, 18, 22, 26, 28, 30; GLv!b DcvË msL¨v 8wU hv 

 Rvo| 

  ga¨K = 

8
2
 Zg c` + ( )8

2
 + 1  Zg c`

2
 

  = 
4 Zg c` + 5 Zg c`

2
 

  = 
18 + 22

2
 

  = 
40
2

 = 20 (Ans.) 

i msw¶ß c×wZ!Z Mo wbY©!qi mviwY : 

 kÖwYe¨vwß ga¨we:`y 
xi 

MYmsL¨v 
i 

avcwePz¨wZ 

ui = 
xi – a

h
 

iui 

31 – 40 35.5 6 – 3 – 18 
41 – 50 45.5 8 – 2 – 16 
51 – 60 55.5 10 – 1 – 10 
61 – 70 65.5a 12 0 0 
71 – 80 75.5 5 1 5 
81 – 90 85.5 7 2 14 

91 – 100 95.5 2 3 6 
  n = 50  õiui = ý 19 

  wb!Y©q Mo –x = a + 
õiui

n
 × h 

  = 65.5 + 
– 19
50

 × 10 

  = 65.5 – 3.8  
  = 61.7 (Ans.) 

j MYmsL¨v eûfzR A¼!bi Rb¨ cÖ!qvRbxq mviwY :  
 kÖwYe¨vwß  kÖwY ga¨we:`y MYmsL¨v 

31 – 40 35.5 6 
41 – 50 45.5 8 
51 – 60 55.5 10 
61 – 70 65.5 12 
71 – 80 75.5 5 
81 – 90 85.5 7 

91 – 100 95.5 2 

 GLb, QK KvM!Ri x-A¶ eivei cÖwZ 1 Ni!K  kÖwY 
ga¨we:`yi 2 GKK a!i Ges y-A¶ eivei cÖwZ 1 Ni!K 
wk¶v_©x msL¨vi 1 GKK a!i MYmsL¨v eûfzR A¼b Kiv 
n!jv| g=jwe:`y  _!K 25.5 ch©a@ NiMy!jv Av!Q  evS!Z  Q` 
wPý e¨envi Kiv n!jv| 
 

Xò 

Y 

Yò 

X 
28.5 38.5 48.5 58.5 68.5 78.5 88.5 

5 

10 

15 

20 

MY
ms

L¨
v 


 

 kÖwY ga¨gvb  
18.5 98.5 

 
 

 



MwYZ     225 

  g!Wj  U÷- 11  
eûwbe©vPwb Afx¶v 

 
 

DË
i 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  

16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  

m„Rbkxj 
1bs cÖ!kSi mgvavb 

h  `Iqv Av!Q,  
 P = {x þ N : x2 + x – 72 = 0}  

 x Gi eY©bvKvix mgxKiY,  
 x2 + x – 72 = 0  

 ev, x2 + 9x – 8x – 72 = 0  

 ev, x (x + 9) – 8 (x + 9) = 0  

 ev, (x – 8) (x + 9) = 0  

nq, x – 8 = 0 

 x = 8  

 P = { – 9, 8} (Ans.) 

A_ev, x + 9 = 0 

  x = – 9 

i  `Iqv Av!Q,  
 S = {(x, y) : x þ Q, y þ Q Ges x – y = 2}  

  hLv!b Q = { – 2, – 1, 0, 1}  

 S Gi eY©bvKvix mgxKiY,  
  x – y = 2  

 ev, y = x – 2  

 cÖ!Z¨K x þ Q Gi Rb¨ y = x – 2 wbY©q Kwi,  
x – 2 – 1 0 1 
y – 4 – 3 – 2 – 1 

 GLv!b, – 4, – 3 ÿ Q  

  (–2, –4), (–1, –3) ÿ S 

  S = {(0, –2), (1, –1) } 

   Wv!gb S = {0, 1} (Ans.)  

j  `Iqv Av!Q,  

 (m) = 
1 + m3 + m6

m3   

 evgc¶ = (t2)  

  = 
1 + (t2)3 + (t2)6

(t2)3  

  = 
1 + t6 + t12

t6  

 Wvbc¶ f (tý 2) = 
1 + (t–2)3 + (t–2)6

(t–2)3  

  = 
1 + t–6 + t–12

t–6  

  = 

1 + 
1
t6 + 

1
t12

1
t6

 

  = 

t12 + t6 + 1
t12

1
t6

  

  = 
1 + t6 + t12

t12  × 
t6

1
 

  = 
1 + t6 + t12

t6  

  = Wvbc¶ 
  f(t2) = f(t ý 2) ( `Lv!bv n!jv)  

2bs cÖ!kSi mgvavb 

h Drcv`!K we!kÐlY : 
  4p2 ý 4q2 + 4q ý 1 
  = 4p2 ý {(2q)2 ý 2.2q.1 + (1)2} 
 = (2p)2 ý (2q ý 1)2 
 = (2p + 2q ý 1) (2p ý 2q + 1) (Ans.) 

i  `Iqv Av!Q, a + b + c = m 

   a2 + b2 + c2 = n 

 Avevi, c = 0, m = 3, n = 5 

  a + b = 3 

 Ges a2 + b2 = 5 

 ev, a2 + 2ab + b2 = 5 + 2ab 

 ev, (a + b)2 = 5 + 2ab 

 ev, (3)2 = 5 + 2ab      [a + b = 3 ewm!q] 
 ev, 9 ý 5 = 2ab 

 ev, 2ab = 4 

  ab  = 2 

 GLb, a3 + b3 = (a + b)3 ý 3ab (a + b)  
   = (3)3 ý 3. 2. 3   [a  + b = 3, ab = 2 ewm!q] 
   = 27 ý 18 = 9 

  wb!Y©q gvb : 9 (Ans.)   

j  `Iqv Av!Q, y2 = 11 + 120  

   y =  11 + 120 

  = 11 + 4  30 

  = 11 + 2 30 

  = 6 + 5 + 2 6 5  

  = (6)2 + 2 6. 5 + ( 5)2)  

  =  ( )(6) + 5 2  

  = 6 + 5  

  
1
y

 = 
1

 6 + 5
 

  = 
6 ý 5

( 6 + 5) ( 6 ý 5)
 [( 6 ý 5) Øviv je I ni!K MyY K!i] 

  = 
6 ý 5

( 6)2 ý ( 5)2 

  = 6 ý 5     
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  y + 
1
y
 = 6 + 5  + 6 ý 5  = 2 6 

 GLb, y2 + 
1
y2 = ( )y + 

1
y

2

 ý 2.y.
1
y

 

   = (2 6)2 ý 2 
   = 24 ý 2 = 22 

 Ges, y3 + 
1
y3 = ( )y + 

1
y

3

 ý 3.y.
1
y
 (y + 

1
y

) 

   = (2 6)3 ý 3.2 6 

   = 48 6 ý 6 6 

   = 42 6 

 Avevi, ( )y2 + 
1
y2  ( )y3 + 

1
y3  = 22  42 6 

 ev, y5 + 
1
y5 + y + 

1
y
 = 924 6 

 ev, y5 + 
1
y5 + 2 6 = 924 6          [gvb ewm!q] 

 ev, y5 + 
1
y5 = 924 6 ý 2 6 

  y2 ( )y3 + 
1
y7  = 922 6 

  wb!Y©q gvb : 922 6 (Ans.) 

3bs cÖ!kSi mgvavb 

h  g!b Kwi, avivwUi r Zg c` = 101 
 cÖ`Ë avivwUi cÖ_g c`, a = 5 

 Ges mvaviY Aa@i, d = 17 ý 5 = 12 

 Avgiv Rvwb, r Zg c` = a + (r ý 1)d 

 ev, 101 = 5 + (r ý 1)  12  [a I d Gi gvb ewm!q] 
 ev, 101 = 5 + 12r ý 12 

 ev, 101 = 12r + 7 

 ev, 12r = 101 + 7 

 ev, 12r = 108 

 ev, r = 
108
12

  = 9 

  avivwUi 9 Zg c` 101. (Ans.) 

i cÖ`Ë avivwU GKwU mgva@i aviv|  
 hvi cÖ_g c`, a = 7  
 Ges mvaviY Aa@i, d = 4 – 7 = – 3  

 Avgiv Rvwb, mgva@i avivq 1g n msL¨K c!`i  hvMdj, 

  Sn = 
n
2
 {2a + (n – 1) d}  

 kZ©g!Z, – 430 = 
n
2
 {2a + (n – 1) d}  

  ev, – 430 = 
n
2

 {2.7 + (n – 1) (– 3)}  

  ev, – 430 = 
n
2

 {14 – 3n + 3} 

  ev, – 430 = 
n
2

 (17 – 3n)  

  ev, – 860 = 17n – 3n2  

  ev, 3n2 – 17n – 860 = 0  

  ev, 3n2 – 60n + 43n – 860 = 0  

  ev, 3n(n – 20) + 43 (n – 20) = 0  

  ev, (n – 20) (3n + 43) = 0  

  nq, n – 20 = 0  A_ev, 3n + 43 = 0  

  ev, n = 20 ev, 3n = – 43  

  ev, n = 
– 43

3
      [MÖnY!hvM¨ bq] 

  n Gi gvb 20 (Ans.)  

j (ii) bs aviv : 7 + x + y + z + 1792  GKwU My!YvËi aviv| 
 avivwUi 1g c`, a = 7 

 Ges mvaviY AbycvZ = r  

  avivwUi 5 Zg c` = ar5 ý 1 = ar4 

 cÖkSg!Z, ar4 = 1792 

  ev, 7  r4 = 1792 

  ev, r4 = 
1792

7
 

  ev, r4 = 256 

  ev, r4 = (4)4 

    r = 4 

  avivwUi 2q c`, x = ar2 ý 1 = ar = 7  4 = 28 

 avivwUi 3q c`, y = ar3 ý 1 = 7  (4)2 = 7  16 = 112 

 avivwUi 4_© c`, z = ar4 ý 1 = 7  (4)3 = 7  64 = 448 

  wb!Y©q x = 28, y = 112 Ges z = 448. (Ans.) 

4bs cÖ!kSi mgvavb 

h GLv!b, ABC Gi AB evûi 
ga¨we:`y D Ges AC Gi 

ga¨we:`y E| ĀB Ges ĀC Gi 
mgwØLÊKØq O we:`y!Z wgwjZ 
n!q!Q| 

 

B C 

O 

A 

E D 

 

i we!kl wbe©Pb : g!b Kwi, 
ABC-G AB I AC evûi 
ga¨we:`yØq h_vµ!g D I E-Gi 
ms!hvRK  iLvsk DE.  

   A   

F 
  

B   

D 
  

E 
  

C   

 cÖgvY Ki!Z n!e  h, DE || BC Ges DE = 
1
2

 BC 

 A¼b : DE- K F ch©a@ ewa©Z Kwi  hb DE = EF nq| F, C 
 hvM Kwi| 

 cÖgvY :  
 avc-1. ADE I ECF-G 
 AE = EC    [E, AC-Gi ga¨we:`y] 
 DE = EF    [A¼b Abymv!i] 
 Ges Aa@fy©³ ĀAED = Aa@fy©³ ĀCEF   [wecÖZxc  KvY] 
 AZGe, ADE  ECF 

 AD = FC = BD Ges 
 ĀDAE = ĀECF   [GKva@i  KvY] 
 AD || FC A_©vr AB || FC 

 avc-2. Avevi, BD = FC  
 myZivs, BDFC GKwU mvgva@wiK   
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 avc-3. AZGe, DF || BC,  
[mvgva@wi!Ki wecixZ evûØq mgvb I mgva@ivj] 

 DE || BC Ges 
 DF = BC  
 ev, DE + EF = BC 
 ev, DE + DE = BC     [(1)  _!K] 
 ev, 2DE = BC  

  DE = 
1
2

 BC 

 myZivs DE || BC Ges DE = 
1
2

 BC (cÖgvwYZ)  

j we!kl wbe©Pb : ABC Gi ĀB 

I ĀC Gi mgwØLÊK BO Ges 
OC ci¯<i O we:`y!Z wgwjZ 
n!q!Q| cÖgvY Ki!Z n!e  h, 

ĀBOC = 90ð + 
1
2

  ĀA. 

 cÖgvY : 
 avc-1. ABC G 

 

A 

O 

C B 
 

 ĀA + ĀB + ĀC = 180ð[ wÎfz!Ri wZb  Kv!Yi mgwó = 180ð]

 ev, 
1
2
   ĀA + 

1
2

   ĀB +  
1
2

   ĀC = 
180ð

2
 

    [Dfqc¶!K 2 Øviv fvM K!i] 

  ev,  
1
2

   ĀB +  
1
2

   ĀC = 90ð – 
1
2

   ĀA  ... ... (i)  

 avc- 2. GLb, ĀOBC =  
1
2

 ĀB [ OB, ĀB Gi mgwØLÊK] 

 Avevi, ĀOCB =  
1
2
   ĀC   [ OC, ĀC Gi mgwØLÊK] 

 avc-3. GLb BOC G 
     ĀBOC + ĀOBC + ĀOCB = 180ð  

 ev, ĀBOC +  
1
2

   ĀB +  
1
2

   ĀC  =  180ð

   [  
1
2

   ĀB +  
1
2

   ĀC = 90ð – 
1
2

   ĀA] 

 ev, ĀBOC + 90ð – 
1
2
  ĀA = 180ð

 ev, ĀBOC = 180ð – 90ð  + 
1
2

   ĀA 

  ĀBOC = 90ð + 
1
2
  ĀA.   (cÖgvwYZ) 

5bs cÖ!kSi mgvavb 

h   

 

 

p 

q 

  5  m.wg. 

B 
E 

C 

F 

A 

  6.4  m.wg. 

p 

q 

 
 wP!Î, ABC-B DwÏó wÎfyR| 

i  

 

x 

x 

a 

C 

a 

a 

a 3.75  m. wg. 

60ð 

E 
B 

A D 

a 

F 

 

 we!kl wbe©Pb : g!b Kwi, i¤̂!mi GKwU evû  a = 
3p
4

 = 3.75 

 m.wg. Ges GKwU  KvY Āx = 60ð  `Iqv Av!Q| i¤̂mwU 
AuvK!Z n!e| 

 A¼b : 
 1.  h!Kv!bv iwk¥ BE  _!K BC = a wbB| Gevi, B we: ỳ!Z 

ĀEBF = Āx AuvwK Ges BF  _!K BA = a Ask  K!U wbB| 
 2. AZtci A I C we: ỳØq!K  K: ª̀ K!i a Gi mgvb e¨vmva© 

wb!q ĀABC-Gi Af¨a@!i ỳBwU e>ËPvc AuvwK| Zviv 
ci¯<i D we:`y!Z  Q` K!i| 

 3. A, D Ges C, D  hvM Kwi| 
 Zvn!j, ABCD-B DwÏó i¤̂m| 

j  
 p 

r 

5 †m.wg. 

4.8 †m.wg. 

q 
6.4 †m.wg. 

 
 

A 
B 

C 

X 

E D 
F 

O 
q
2

  r
2

  

p 
 

 we!kl wbe©Pb : g!b Kwi, mvgva@wi!Ki `ywU KY© q = 6.4  m.wg. I 
r = 4.8  m.wg. Ges GKwU evû p = 5  m.wg.  `Iqv Av!Q| 
mvgva@wiKwU AuvK!Z n!e| 

 A¼b : 
 1. q I r KY©Øq!K mgvb ỳBfv!M wef³ Kwi| 
 2.  h!Kv!bv iwk¥ AX  _!K p Gi mgvb AB wbB| 

 3. A I B  K  K: ª̀ K!i h_vµ!g q
2

  I 
r
2
 Gi mgvb e¨vmva© 

wb!q AB Gi GKB cv!k ỳwU e>ËPvc AuvwK| g!b Kwi, 
e>ËPvc ỳwU ci¯<i!K O we: ỳ!Z  Q` K!i| 

 4. A, O I O, B  hvM Kwi| 
 5. AO  K AE eivei Ges BO  K BF eivei ewa©Z Kwi| 

 6. OE  _!K q
2
 = OC Ges OF  _!K r

2
  = OD wbB| 

 7. A, D; D, C I B, C  hvM Kwi| 
  Zvn!j, ABCD-B DwÏó mvgva@wiK| 
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6bs cÖ!kSi mgvavb 

h  

 

O 

E P Q 
 

 O  K: ª̀wewkó e>!Ë OE  PQ|  

 cÖgvY Ki!Z n!e  h, PE = QE.  

 A¼b : O, P; O, Q  hvM Kwi|  
 cÖgvY :  

 avc-1 : OE  PQ nIqvq ĀOEP = ĀOEQ = GK mg!KvY  
 AZGe, OPE I OQE Dfq mg!KvYx wÎfzR   [Kíbv] 

 avc-2 : GLb, OPE I OQE mg!KvYx wÎfzRØ!qi g!a¨ 
OP = OQ  [GKB e>!Ëi e¨vmva©] 

 Ges  OE = OE  [mvaviY evû] 

  OPE  OAE  [mg!KvYx wÎfz!Ri AwZfzR-evû me©mgZv Dccv̀ ]̈ 

  PE = QE. (cÖgvwYZ) 

i  

 

O 

Q 

S 

E 

F 
R 

P 
 

 we!kl wbe©Pb : g!b Kwi, O  K: ª̀wewkó PQRS e>!Ëi PQ I 

RS ỳBwU mgvb R¨v| O  _!K PQ Ges RS R¨v Gi Dci 

h_vµ!g OE Ges OF j¤̂| O, P Ges O, R  hvM Kwi| cÖgvY 
Ki!Z n!e  h OE = OF. 

 cÖgvY : 

 avc-1. OE  PQ I OF  RS. 

 myZivs, PE = QE Ges RF = SF. [ K:`ª  _!K e¨vm wfbS 
 h!Kv!bv R¨v Gi Dci Aw¼Z j¤^ R¨v!K mgwØLwÊZ K!i|] 

  PE = 
1
2
 PQ Ges RF = 

1
2

 RS. 

 avc-2. wKa8 PQ = RS 

  PE = RF 
 avc-3. GLb OPE Ges ORF mg!KvYx wÎfyRØ!qi g!a¨  
 AwZfyR OP = AwZfzR OR  [Df!q GKB e>!Ëi e¨vmva©] 

 Ges PE = RF  [avc 2] 

  OPE  ORF [mg!KvYx wÎfy!Ri AwZfyR-evû me©mgZv Dccv`¨] 

  OE = OF.  (cÖgvwYZ) 

j  
   P   

R   

Q   

O   

S   

E   
F   

 
 we!kl wbe©Pb : PQSR e>!Ëi  K:`ª O| PQ > RS, O  _!K 

PQ I RS Gi Dc!i h_vµ!g OE I OF j¤̂| Zvn!j OE I 
OF  K:`ª  _!K h_vµ!g PQ I RS R¨v!qi =̀iZ¡ wb!`©k 
K!i| cÖgvY Ki!Z n!e  h, PQ, RS A!c¶v  K!: ª̀i wbKUZi 
A_©vr OE < OF. 

 A¼b : O, Q Ges O, S  hvM Kwi| 
 cÖgvY : 
 avc-1 :  h!nZz OE  PQ Ges OF  RS  [mg!KvY] 
 myZivs OFS I OEQ mg!KvYx wÎfzRØ!qi g!a¨ 

wc_v!Mviv!mi Dccv`¨ n!Z cvB, 
 OS2 = OF2 + FS2 Ges  
 OQ2 = OE2 + QE2 

 avc-2 :  h!nZz, OS = OQ 

  OS2 = OQ2  [GKB e>!Ëi e¨vmva©] 
  OF2 + FS2 = OE2 + QE2 

 ev, OF2 ý OE2 = QE2 ý FS2 ....... (i) 

 avc-3 : GLb, QE = 
1
2

 PQ Ges FS = 
1
2

 RS    [ K:`ª  _!K e¨vm 

 wfbS  h!Kv!bv R¨v Gi Dci Aw¼Z j¤^ R¨v!K mgwØLwÊZ K!i] 

 avc-4 :   h!nZz PQ > RS,  m!nZz 1
2
 PQ > 

1
2
 RS 

 ev, QE > FS 

 ev, QE2 > FS2  [avc-3 n!Z] 
  QE2 ý FS2 > 0 
  OF2 ý OE2 > 0  [(i)] bs n!Z] 
 ev, OF2 > OE2 

 ev, OF > OE 

  OE < OF. (cÖgvwYZ) 

7bs cÖ!kSi mgvavb 

h  `Iqv Av!Q, b = cotñ – cosñ 

  = cot60ð – cos 60ð [ ñ = 60ð]  

  = 
1

3
 – 

1
2
 = 

2 – 3

2 3
  

  wb!Y©q b = 
2 – 3

2 3
 (Ans.) 

i  `Iqv Av!Q, a = cotñ + cosñ  

  b = cotñ – cosñ 

 evgc¶ = a2 + b2  

  = (cotñ + cosñ)2 + (cotñ – cosñ)2  

  = 2 (cot2ñ + cos2ñ) [ (a+b)2 + (a–b)2 = 2(a2+b2)] 

  = 2 (cot2ñ + 
cos2ñ
sin2ñ  sin2ñ) 

  = 2 (cot2ñ + cot2ñ sin2ñ)  
  = 2 cot2ñ (1 + sin2ñ)  

  = Wvbc¶  
  a2 + b2 = 2cot2ñ (1 + sin2ñ). ( `Lv!bv n!jv)  
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j evgc¶ = (a2 ý b2)2 

  = {(cotñ + cosñ)2 ý (cotñ ý cosñ)2}
2    

[a  I b Gi gvb ewm!q] 

  = (4cotñ . cosñ)2    [ (a + b)2 ý (a ý b)2 = 4ab] 

  = 16(cot2ñ .cos2ñ) 
  = 16{cot2ñ (1 ý sin2ñ)} 
  = 16(cot2ñ ý cot2ñ . sin2ñ) 

  = 16
ö


cot2ñ ý 

cos2ñ
sin2ñ  . sin2ñ   

  = 16(cot2ñ ý cos2ñ) 
  = 16(cotñ + cosñ) (cotñ ý cosñ) 

  = 16ab [a  I b Gi gvb ewm!q] 

  (a2 ý b2)2 = 16ab. (cÖgvwYZ) 

8bs cÖ!kSi mgvavb 

h  `Iqv Av!Q, 
 mg!KvYx wÎfz!Ri m=²!KvYØ!qi AbycvZ = 2 : 3|  
 Avgiv Rvwb, mg!KvYx wÎfz!Ri m=²!KvYØq c=iK A_©vr 

Zv!`i  hvMdj = 90ð 

  ¶z`ªZg m =²!KvYwU = 
2

2 + 3
  90ð = 36ð (Ans.) 

i awi, LuywUwUi D;PZv, AB = 75 wg.| S!o 
LuywUwU D we:`y!Z  f!O wM!q m¤<=Y© wew;QbS 
bv n!q `Êvqgvb As!ki mv!_ 30ð  KvY 
DrcbS K!i f:wg!Z C we:`y!Z ¯<k© 
K!i!Q| 

 awi, fvOv As!ki "̀ N© ,̈ AD = CD = x wg. 
  `Êvqgvb Ask, BD = (75 ý x) wg. 
 Ges ĀBDC = 30ð 

C

D

30
o

A

B

7
5
   x

wg.

x wg.

 

 GLb, cos ĀBDC = 
BD
CD

  

 ev, cos 30ð = 
75 ý x

x
 

 ev, 
3

2
 = 

75
x

 ý 1 

 ev, 
75
x

 = 
3

2
 + 1 

 ev, 
75
x

 = 
3 + 2
2

 

 ev, x( 3 + 2) = 150 

 ev, x = 
150

3 + 2
 

  x = 40.19 

  fvOv As!ki "`N©¨ x = 40.2 wg. (cÖvq) 

j  

D
y dC B

150

A

60
o

30
o

 
 g!b Kwi, GK e¨w³ b`xi Zx!i C we:`y!Z `vwo!q  `Lj Aci 

Zx!i Aew¯9Z AB = 150 wg. Mv!Qi kxl©we:`yi DbSwZ  KvY 
ĀBCA = 60ð| C we: ỳ  _!K AviI y wg. wcwQ!q D we:`y!Z 
wM!q  `Lj  h kx!l©i DbSwZ  KvY, ĀBDA = 30ð n!jv| 

 awi, b`xi cÖ¯9, BC = d wg. 

 GLb, BCA G, tanĀBCA = 
AB
BC

 

  ev, tan60ð = 
150ð

d
  

  ev, d = 
150ð

tan60ð 

  ev, d = 
150

3
 

   d = 50 3 

 Avevi, ABD G, tan ĀBDA = 
AB
BD

 

  ev, tan30ð = 
AB

BC + CD
 

  ev, 
1

3
 = 

150
d + y

 

  ev, d + y = 150 3 

  ev, y = 150 3 ý d 

  ev, y = 150 3 ý 50 3 

   y = 100 3 

  b`xi we¯@vi d = 50 3 wgUvi = 86.60 wg. (cÖvq)  
 Ges y Gi gvb = 100 3 wg. = 173.2 wg. (cÖvq) (Ans.) 

9bs cÖ!kSi mgvavb 
h  `Iqv Av!Q, 
 mg!KvYx wÎfy!Ri f=wgi "`N©̈  x  m.wg. 

 Zvn!j, wÎfyRwUi j!¤^i "`N©¨ = ( )11x
12

 ý 6   m.wg. 

 Ges AwZfy!Ri "`N©¨ = ( )4x
3

 ý 3   m.wg. 

  wÎfyRwUi  ¶Îdj = 
1
2

  f =wg  j¤^ 

  = 
1
2

  x  ( )11x
12

 ý 6  eM©  m.wg. 

i ÔKÕ  _!K cvB, wÎfyRwUi f=wg x  m.wg. n!j j¤̂ ( )11x
12

 ý 6   

 m.wg. Ges AwZfyR ( )4x
3

 ý 3   m.wg. 

 C 

A B 

( )4x
3

 ý 3  †m. wg. 
( )11x

12
 ý 6  †m. wg. 

x †m. wg  
 GLb ABC-G wc_v!Mviv!mi m=Î cÖ!qvM K!i cvB, 
    BC2 = AB2 + AC2 

     ( )4x
3

 ý 3
2
 = x2 + ( )11x

12
 ý 6

2
 

 ev, 
(4x ý 9)2

9
 = x2 + 

(11x ý 72)2

144
 

 ev, 16(4x ý 9)2 = 144x2 + (11x ý 72)2     

[Dfq c¶!K 144 Øviv MyY K!i] 
 ev, 16(16x2 ý 72x + 81) = 144x2 + 121x2 ý 1584x + 5184 

 ev, 256x2 ý 1152x + 1296 = 265x2 ý 1584x + 5184 
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 ev, ý 9x2 + 432x ý 3888 = 0 

 ev, x2 ý 48x + 432 = 0  [Dfqc!¶ (ý 9) Øviv fvM K!i] 

 ev, x2 ý 12x ý 36x + 432 = 0 

 ev, x(x ý 12) ý 36(x ý 12) = 0 

 ev, (x ý 12) (x ý 36) = 0 

  nq, x ý 12 = 0 A_ev, x ý 36 = 0 

 ev, x = 12 ev, x = 36 

  f=wgi "`N©̈  12  m.wg. ev 36  m.wg. (Ans.) 

j  `Iqv Av!Q, wÎfyRwUi f =wg, BC = 12  m.wg. 

 AwZfyR, AC = 
þ
ý
ü

þ
ý
ü( )12  

4
3

 ý 3   m.wg. 

   = (16 ý 3)  m.wg. 
  AC = 13  m.wg. 

 A 

B C 

5 

12 †m. wg 

13 †m. wg 

 
 Ges wÎfyRwUi j¤^, AB = AC2 ý BC2

  [wc_v!Mviv!mi Dccv`¨ n!Z] 

  = (13)2 ý (12)2 

  = 169 ý 144 

  = 25 

  = 5  m.wg. 
 ABC Gi cwimxgv = AB + BC + AC 

  = (5 + 12 + 13)  m.wg. 
  = 30  m.wg. 
 g!b Kwi, mgevû wÎfy!Ri GK evû = a  m.wg. 
  mgevû wÎfy!Ri cwimxgv = 3a  m.wg. 
 kZ©g!Z, 
 mgevû wÎfy!Ri cwimxgv = ABC Gi cwimxgv 
  ev, 3a = 30 

  ev, a = 
30
3

 

  a = 10  m.wg. 

 mgevû wÎfy!Ri  ¶Îdj = 
3

4
 a2 eM© GKK 

  = 
3

4
  (10)2 eM©  m.wg. 

  = 
3

4
  100 eM©  m.wg. 

  = 25 3 eM©  m.wg. 
  = 43.301 eM©  m.wg. 
 mgevû wÎfy!Ri  ¶Îdj = 43.301 eM©  m.wg. (cÖvq) (Ans.) 

10bs cÖ!kSi mgvavb 

h cÖ`Ë mviwY!Z MYmsL¨v me©vwaK 20 Av!Q (60 ý 64)  kÖwY!Z| 
  cÖPziK  kÖwY (60 ý 64)| 

  cÖPziK  kÖwYi ga¨gvb = 60 + 64
2

 = 
124
2

 = 62 (Ans.) 

i msw¶ß c×wZ!Z Mo wbY©!qi mviwY : 

 kÖwYe¨vwß 
 kÖwY 

ga¨gvb xi 

MYmsL¨v 
fi 

avc wePz¨wZ 

ui = 
xi ý a

h
 

fiui 

45 ý 49 47 4 ý 3 ý 12 

50 ý 54 52 8 ý 2 ý 16 

55 ý 59 57 10 ý 1 ý 10 

60 ý 64 62  a 20 0 0 

65 ý 69 67 12 1 12 

70 ý 74 72 6 2 12 

me©!gvU  n = 60  fiui = ý 14 

  Mo, ýx = a + 
fiui

n
 × h 

  = 62 + 
ý 14
60

 × 5 

  = 62 ý 
7
6
 

  = 60.83 (Ans.) 

j MYmsL¨v eûfzR A¼!bi mviwY : 
 kÖwYe¨vwß  kÖwY ga¨we:`y MYmsL¨v 
45 ý 49 47 4 

50 ý 54 52 8 

55 ý 59 57 10 

60 ý 64 62 20 

65 ý 69 67 12 

70 ý 74 72 6 

 QK KvM!Ri x A¶ eivei ¶z`ªZg e!M©i cÖwZ evûi "`N©¨!K  
 kÖwY ga¨we:`yi GK GKK Ges y A¶ eivei cÖwZ evû 
"`N©¨!K MYmsL¨vi GK GKK a!i MYmsL¨v eûfzR A¼b 
Kiv n!jv| g=jwe:`y  _!K 42 ch©a@ NiMy!jv Av!Q  evSv!Z 
 Q` wPý e¨envi Kiv n!q!Q| 

11bs cÖ!kSi mgvavb 

h µg!hvwRZ MYmsL¨vi mviwY : 
 kÖwYe¨vwß MYmsL¨v µg!hvwRZ MYmsL¨v 
50 – 54 7 7 

55 – 59 12 19 

60 – 64 18 37 

65 – 69 24 61 

70 – 74 9 70 

 gvU n = 70  

 GLv!b, n
2
 = 

70
2

 = 35; 

 A_©vr 35-Zg c` (60 – 64)  kÖwY!Z ga¨K Aew¯9Z|  
  ga¨K  kÖwYi wbæmxgv = 60 (Ans.)  

i ÔKÕ  _!K cvB,  
 cÖ`Ë Dcv!Ëi ga¨K  kÖwY n!jv (60 – 64) |  
 myZivs, L = 60, Fc = 19, fm = 18, h = 5  
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  ga¨K = L + ( )n
2
 – Fc  × 

h
fm

 

  = 60 + (35 – 19) × 
5

18
 

  = 60 + 
80
18

 

  = 64.44 (cÖvq) (Ans.) 

j AwRf  iLv A¼!bi Rb¨ MYmsL¨v wb!ek!bi µg!hvwRZ 
MYmsL¨v mviwY :  

 kÖwYe¨vwß MYmsL¨v µg!hvwRZ MYmsL¨v 
50 – 54 7 7 
55 – 59 12 19 
60 – 64 18 37 
65 – 69 24 61 
70 – 74 9 70 

 x A¶ eivei QK KvM!Ri 1 Ni!K  kÖwY e¨eav!bi D;Pmxgvi 
1 GKK Ges y A¶ eivei 1 Ni!K µg!hvwRZ MYmsL¨vi 2 
GKK a!i cÖ`Ë Dcv!Ëi µg!hvwRZ MYmsL¨vi AwRf  iLv 
AuvKv n!jv| g=jwe:`y  _!K 49 ch©a@ msL¨vMy!jv we`¨gvb 
 evSv!Z x A!¶  Q` wPý e¨envi Kiv n!q!Q|  

 
 

 

  g!Wj  U÷- 12  
eûwbe©vPwb Afx¶v 

 
 

DË
i 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  

16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  

m„Rbkxj 
1bs cÖ!kSi mgvavb 

h ax2 + (ab ý 1)x ý b 

 = ax2 + abx ý x ý b 

 = ax(x + b) ý 1(x + b) 

 = (x + b) (ax ý 1) (Ans.) 

i  `Iqv Av!Q, A = p4 + 
1
p4 

 GLb, A = 119 

 Zvn!j, p4 + 
1
p4 = 119 

 ev, (p2)2 + ( )1
p2

2
 = 119 

 ev, ( )p2 + 
1
p2

2
 ý 2.p2.

1
p2 = 119 

 ev, p2 + 
1
p2 = 119 + 2 

 ev, p2 + 
1
p2 = 121 

 ev, p2 + ( )1
p

2
 = 11 

 ev, ( )p ý 
1
p

2
 + 2.p.

1
p
 = 11 

 ev, ( )p ý 
1
p

2
 = 11 ý 2 

 ev, p ý 
1
p
 = 9 

 ev, p ý 
1
p
 = 3 

  p = 3 + 
1
p
 (cÖgvwYZ) 

j  `Iqv Av!Q, B = 3 + 2 2 

 GLb, B = x 

 Zvn!j, x = 3 + 2 2  

 ev, 
1
x
 = 

1

3 + 2 2
 

 ev, 
1
x
 = 

3 ý 2 2

(3 + 2 2) (3 ý 2 2)
 

 ev, 
1
x
 = 

3 ý 2 2

9 ý 8
 

  
1
x

 = 3 ý 2 2 

  x + 
1
x
 = 3 + 2 2 + 3 ý 2 2 = 6 
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 GLb, 
x6 + 1

x3  = 
x6

x3 + 
1
x3 

  = x3 + 
1
x3 

  = ( )x + 
1
x

3
 ý 3.x.

1
x

 ( )x + 
1
x

 

  = (6)3 ý 3 × 6 

  = 216 ý 18 
  = 198  
   wb!Y©q gvb : 198 (Ans.) 

2bs cÖ!kSi mgvavb 

h  `Iqv Av!Q, y = 3 

 y3 Gi 3 wfwËK jM = log3 y3 

  = log3 33 

  = log3 3
3
2 

  = 
3
2
 log3 3 

  = 
3
2
  1 = 

3
2

 

  wb!Y©q gvb : 3
2

. 

i  `Iqv Av!Q, y = 3 

 cÖ`Ë ivwk = 
ya + 1

(ya)a ý 1 ø 
(3y)a ý 1

(ya + 1)a ý 1  
1

yý2 

  = 
3a + 1

(3a)a ý 1 ø 
(3.3)a ý 1

(3a + 1)a ý 1  
1

3ý2      [ y = 3] 

  = 
3a + 1

3a2 ý a
 ø 

(32)a ý 1

3a2 ý 1
  32 

  = 3a + 1 ý a2 + a ø 
32a ý 2

3a2 ý 1
  3

2
 

  = 32a + 1 ý a2 ø  32a ý 2 ý a2 + 1  32 

  = 32a + 1 ý a2 ø  32a ý 1 ý a2  32 

  = 32a + 1 ý a2 ý 2a + 1 + a2 + 2 
  = 34 
  = 81 

  wb!Y©q mij dj : 81 

j  `Iqv Av!Q, x = 2, y = 3 Ges z = 5 

 evgc¶ = (log y3 + logx3 ý log x3z3) ø log 1.2 

  = 
log 33 + log23 ý log 23  53

log 1.2
  [gvb ewm!q] 

  = 
log3

3
2 + log( 4)3 ý log 103

log 1.2
 

  = 

3
2

 log3 + log4
3
2 ý log 10

3
2

log 1.2
 

  = 

3
2

 log 3 + 
3
2

 log 4 ý 
3
2
 log 10

log 1.2
 

  = 

3
2

 log {(3  4) ø 10}

log 1.2
 

  = 

3
2

 log (12 ø 10)

log 1.2
 

  = 

3
2

 log 1.2

log 1.2
 

  = 
3
2

 

  = Wvbc¶ 

  (log y3 + logx3 ý log x3z3) ø log 1.2 = 
3
2

.  (cÖgvYwZ) 

3bs cÖ!kSi mgvavb 

h cÖ`Ë ivwk = (3xý1 + 2yý1)ý1 

  = ( )3
x
 + 

2
y

ý1
 = ( )3y + 2x

xy

ý1
 

  = 
1

2x + 3y
xy

 = 1  
xy

2x + 3y
 

  = 
xy

2x + 3y
 (Ans.)  

i  `Iqv Av!Q, p : q = q : r 

  ev, 
p
q
 = 

q
r
 

   q2 = pr 

 evgc¶ = p4q4r4 ( )1
p6 + 

1
q6 + 

1
r6  

  = p4(q2)2r4 ( )1
p6 + 

1
q6 + 

1
r6  

  = p4(pr)2r4 ( )1
p6 + 

1
q6 + 

1
r6  

  = p4p2r2r4 ( )1
p6 + 

1
q6 + 

1
r6  

  = p6r6 ( )1
p6 + 

1
q6 + 

1
r6  

  = 
p6r6

p6  + 
p6r6

q6  + 
p6r6

r6  

  = r6 + 
(pr)6

q6  + p6  

  = r6 + 
(q2)6

q6  + p6  

  = r6 + 
q12

q6  + p6 

  = r6 + q6 + p6 

  = p6 + q6 + r6 

  = Wvbc¶ 
  p4q4r4 (pý6 + qý6 + rý6) = p6 + q6 + r6. (cÖgvwYZ) 

j  `Iqv Av!Q, 

     m2 ý 
2m
a

 + 1 = 0 

 ev, m2 + 1 = 
2m
a

 

 ev, 
m2 + 1

2m
 = 

1
a
 

 ev, 
1
a
 = 

m2 + 1
2m
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 ev, 
1 + a

1 ý a
 = 

m2 + 1 + 2m

m2 + 1 ý 2m
   [ hvRb-we!qvRb K!i] 

 ev, 
1 + a

1 ý a
 = 

(m + 1)2

(m ý 1)2 

 ev, 
1 + a

1 ý a
 = 

m + 1

m ý 1
   [eM©g=j K!i] 

 ev, 
1 + a + 1 ý a

1 + a ý 1 ý a
 = 

m + 1 + m ý 1

m + 1 ý m + 1
 [ hvRb-we!qvRb K!i] 

 ev, 
1 + a + 1 ý a

1 + a ý 1 ý a
 = 

2m
2

 

 ev, 
1 + a + 1 ý a

1 + a ý 1 ý a
 = m ( `Lv!bv n!jv) 

4bs cÖ!kSi mgvavb 

h  
 

O 
B A 

D C  
 we!kl wbe©Pb : O  K: ª̀wewkó ABCD e>!Ë AB e¨vm Ges 

CD e¨vm wfbS  h!Kv!bv GKwU R¨v| cÖgvY Ki!Z n!e  h, 
 AB > CD. A_©vr, e>!Ëi e¨vmB e>nËg R¨v| 
 A¼b : O, C Ges O, D  hvM Kwi| 
 cÖgvY : 
 avc-1. OA = OB = OC = OD  [GKB e>!Ëi e¨vmva©] 
 GLb, OCD-G, 
 OC + OD > CD [wÎfy!Ri  h!Kv!bv ỳB evûi  mgwó Z&Zxq evû A!c¶v e>nËi] 
 ev, OA + OB > CD 

 ev, AB > CD.  
 A_©vr, e>!Ëi e¨vmB e>nËg R¨v| (cÖgvwYZ) 

i GLv!b, O  K: ª̀wewkó MNST GKwU 
e>Ë  Ges Zvi GKB DcPvc NST Gi 
Dci `Êvqgvb e>Ë¯9 ĀNMT Ges 
 K: ª̀¯9 ĀNOT| cÖgvY Ki!Z n!e 

 h, ĀNMT = 
1
2
 ĀNOT.  

 M 

O 

N 
T D 

S  
 A¼b : g!b Kwi, MT  iLvsk  K:`ªMvgx bq| G!¶!Î M 

we:`y w`!q  K: ª̀Mvgx  iLvsk MD AuvwK| 
 cÖgvY : 
 avc-1 : MON Gi ewnt¯9  KvY ĀNOD = ĀNMO + ĀMNO 

[ wÎfz!Ri ewnt¯9  KvY Gi Aa@t¯9 wecixZ  KvYØ!qi mgwói mgvb] 

 avc-2 : MON G OM = ON  [GKB e>!Ëi e¨vmva©] 
 AZGe, ĀNMO = ĀMNO  

 [mgwØevû wÎfz!Ri f:wgmsjMS  KvY `yBwU mgvb] 
 avc-3 : avc (1) I (2)  _!K ĀNOD = 2ĀNMO 

 avc-4 : GKBfv!e, MOT  _!K ĀTOD = 2ĀTMO 

 avc-5 : avc (3) I (4)  _!K ĀNOD + ĀTOD = 2ĀNMO 

+ 2ĀTMO 

 ev, ĀNOT = 2ĀNMT   [ ĀNOD + ĀTOD = ĀNOT] 

  ĀNMT = 
1
2
 ĀNOT (cÖgvwYZ) 

j  

 M 

O 
N T 

S  
 g!b Kwi, O  K:`ªwewkó e>!Ë MNST PZzf©yRwU Aa@wj©wLZ| 

cÖgvY Ki!Z n!e  h, ĀMNS + ĀMTS = 180ð| 
 A¼b : O, M Ges O, S  hvM Kwi| 
 cÖgvY : 
 avc-1 : GKB Pvc MNS Gi Dci `Êvqgvb  K: ª̀¯9 
 ĀMOS = 2 (e>Ë¯9 ĀMTS) 
 A_©vr ĀMOS = 2ĀMTS  [ e>!Ëi GKB Pv!ci Dci `Êvqgvb 

  K:`ª¯9  KvY e>Ë¯9  Kv!Yi wØMyY] 

 avc-2 : Avevi GKB Pvc MTS Gi  K: ª̀¯9 cÖe>×  KvY 
ĀMOS = 2(e>Ë¯9 ĀMNS) 

 A_©vr cÖe>×  KvY ĀMOS = 2 ĀMNS 

 GLb, ĀMOS + cÖe>× ĀMOS = 2(ĀMTS + ĀMNS) 

 wKa8, ĀMOS + cÖe>× ĀMOS = 360ð  
  2(ĀMTS + ĀMNS) = 360ð  

 ev, ĀMTS + ĀMNS = 
1
2

  360ð 

 A_©vr, ĀMNS + ĀMTS = 180ð. (cÖgvwYZ) 

5bs cÖ!kSi mgvavb 

h  `Iqv Av!Q,  
 mwbSwnZ `yBwU evû a = 5  m. wg. I b = 12  m. wg.  
 Ges G!`i Aa@fz©³  KvY ñ = 30ð 

  wÎfz!Ri  ¶Îdj = 
1
2

 ab sinñ eM© GKK 

  = 
1
2

 × 5 × 12 × sin 30ð eM©  m. wg.  

  = 5 × 6 × 
1
2
 eM©  m. wg. 

  = 15 eM©  m. wg. 
  wb!Y©q  ¶Îdj : 15 eM©  m. wg. (Ans.) 

i  

 
 we!kl wbe©Pb : g!b Kwi,  Kv!bv wÎfy!Ri f=wg a = 7  m.wg.,   

f=wgmsjMS m=²!KvY 45ð Ges Aci `yB evûi Aa@i d = 2.5  m.wg. 
 `Iqv Av!Q| wÎfyRwU AuvK!Z n!e| 

 

N 

d 

a P 
F 

D 

M

E N 
45ð 

a 

d 
2.5   m.wg. 

7   m.wg. 

M 
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 A¼b : 
 1.  h!Kv!bv GKwU iwk¥ NF  _!K f=wg a Gi mgvb K!i NP 

 iLvsk  K!U wbB| 
 2. NP  iLvs!ki N we: ỳ!Z 45ð Gi mgvb ĀPNE AuvwK| 
 3. NE iwk¥  _!K d Gi mgvb ND Ask KvwU| 
 4. P, D  hvM Kwi| 
 5. DP  iLvs!ki  h cv!k E we: ỳ& Av!Q  mB cv!k P we: ỳ!Z 

ĀEDP Gi mgvb ĀDPM AuvwK| PM  iLvsk NE iwk¥!K 
M we:`y!Z  Q` K!i| 

 Zvn!j, MNP-B DwÏó wÎfyR| 

j 
 

P 

M 

N 

O 

Q 

R 

Y 

X 
T 

S 

L 

 
 
 we!kl wbe©Pb :  `Iqv Av!Q, MNP wÎfy!Ri f:wg NP = 7 

 m.wg| MP evû!K ¯<k© Kwi!q ewne>©Ë AuvK!Z n!e| 
 A¼b : 
 1. NM evû!K Y Ges NP evû!K X ch©a@ ewa©Z Kwi| 
 2. ĀMPX Gi mgwØLÊK PS Ges ĀPMY Gi mgwØLÊK 

ML AuvwK| ML Ges PS ci¯<i O we:`y!Z  Q` K!i| O 
we:`y n!Z PM Gi Dci OQ j¤̂ AuvwK| 

 3. O  K  K: ª̀ K!i OQ Gi mgvb e¨vmva© wb!q GKwU e>Ë 
AuvwK| GwU MNP Gi MP evû!K Q we: ỳ!Z ¯<k© K!i| 

  myZivs, Aw¼Z e>ËB  MNP Gi ewne©>Ë| 

6bs cÖ!kSi mgvavb 

h g!b Kwi, wÎfyR ABC Gi wZbwU evû AB, AC Ges BC. 
wb!P wÎfyRwUi cwie>Ë A¼b Kiv n!jv : 

 A 

O 

L 

C B 

Q M 

P 

 

i GLv!b, PQR I XYZ wÎfyRØ!qi ĀP = ĀX, ĀQ = ĀY 

Ges ĀR = ĀZ, cÖgvY Ki!Z n!e  h, PQ
XY

 = 
PR
XZ

 = 
QR
YZ

 .   

 P 

R 

N M 

Q 

X 

Y Z 
 

 A¼b : PQR I XYZ wÎfyRØ!qi cÖ!Z¨K Abyi�c evûhyMj 
Amgvb we!ePbv Kwi| PQ evû!Z M we:`y Ges PR evû!Z N 

we:`y wbB  hb PM = XY Ges PN = XZ nq| 
 M I N  hvM K!i A¼b m¤<bS Kwi| 
 cÖgvY : 
 avc-1. PMN I XYZ G 
 PM = XY, PN = XZ, ĀP = ĀX 

 AZGe, PMN  XYZ       [evû- KvY-evûi me©mgZv]  
 myZivs, ĀPMN = ĀXYZ = ĀPQR  

 Ges ĀPNM = ĀXZY = ĀPRQ.  
 A_©vr, MN   iLvsk I QR evû!K PQ I PR  iLv  Q` Kivq 

Abyi�c  KvYhyMj mgvb n!q!Q| 
 myZivs, MN || QR, 

  
PQ
PM

 = 
PR
PN

   [wÎfz!Ri  h  Kv!bv evûi mgva@ivj  iLvsk 

Aci `yB evû!K mgvb Abycv!Z wef³ K!i] 

 ev, 
PQ
XY

 = 
PR
XZ

 

 avc-2. GKBfv!e QP evû I QR evû  _!K h_vµ!g YX 

 iLvsk I YZ  iLvs!ki mgvb  iLvsk  K!U wb!q  `Lv!bv 

hvq  h, QP
YX

 = 
QR
YZ

  

 A_©vr 
PQ
XY

 = 
QR
YZ

 ; 

  
PQ
XY

 = 
PR
XZ

 = 
QR
YZ

  (cÖgvwYZ) 

j we!kl wbe©Pb :  `Iqv Av!Q, PQR 

Gi ĀP Gi mgwØLÊK QR  K D 

we:`y!Z  Q` K!i| QR Gi  mgva@ivj 
MN  iLv PQ I PR  K h_vµ!g M I 
N we:`y!Z  Q` K!i| cÖgvY Ki!Z n!e 
 h, QD : DR = QM : RN. 

 

R 

N 

P 

M 

Q 
D 

 

 cÖgvY : 
 avc-1. PQR G,  [ ĀP Gi mgwØLÊK PD, QR  K D we: ỳ!Z  Q` K!i|] 
 QD : DR = PQ : PR  

 ev, 
QD
DR

 = 
PQ
 PR

 ........................................(i) 

     QR || MN nIqvq 

 avc-2. PM
QM

 = 
PN
RN

  [ wÎfy!Ri  h  Kv!bv evûi mgva@ivj  iLvsk 

Aci `yB evû!K mgvb Abycv!Z wef³ K!i] 

 ev, 
PM + QM

QM
 = 

PN + RN
RN

    [ hvRb K!i] 

 ev, 
PQ
QM

 = 
PR
 RN

  

 ev, 
PQ
PR

 = 
QM
RN

 .................................... (ii) 

 avc-3. (i) I (ii) bs mgxKiY n!Z cvB,  

 
QD
DR

 = 
QM
RN

 

  QD : DR = QM : RN. (cÖgvwYZ) 
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7bs cÖ!kSi mgvavb 

h  `Iqv Av!Q, sinB = 
1
3
 

 Avgiv Rvwb, sin2 B + cos2B = 1 

 ev, cos2B = 1 ý sin2B 

 ev, cos2B = 1 ý ( )1
3

2
 = 1 ý 

1
9

 = 
9 ý 1

9
 = 

8
9

 

 ev, cosB = 
8
9

 = 
2 2

3
 

  tanB = 
sinB
cosB

 = 

1
3

2 2
3

 = 
1
3
  

3

2 2
 = 

1

2 2
 

  wb!Y©q gvb : 1

2 2
 

i  `Iqv Av!Q, A = cosecñ + cotñ Ges C = 
secñ + 1

secñ ý 1
 

 evgc¶ = A2 

  = (cosecñ + cotñ)2 

  = 
ö


1

sinñ + 
cosñ
sinñ

2
 = 
ö


1 + cosñ

sinñ
2
 = 

(1 + cosñ)2

sin2ñ  

  = 
(1 + cosñ)2

1 ý cos2ñ  = 
(1 + cosñ) (1 + cosñ)

(1 + cosñ) (1 ý cosñ)
 

  = 
1 + cosñ
1 ý cosñ = 

1 + 
1

secñ

1 ý 
1

secñ

 

  = 

secñ + 1

secñ
secñ ý 1

secñ

 = 
secñ + 1

secñ   
secñ

secñ ý 1
 

  = 
secñ + 1

secñ ý 1
 = C = Wvbc¶ 

  A2 = C. (cÖgvwYZ) 

j  `Iqv Av!Q, 

      
A
B

 = 
2 + 3

2 ý 3
 

 ev, 
cosecñ + cotñ
cosecñ ý cotñ = 

2 + 3

2 ý 3
 

 ev, 
cosecñ + cotñ + cosecñ ý cotñ
cosecñ + cotñ ý cosecñ + cotñ = 

2 + 3 + 2 ý 3

2 + 3 ý 2 + 3
 

  [ hvRb-we!qvRb K!i] 

 ev, 
2 cosecñ
 2 cotñ  = 

4

2 3
 

 ev, 
cosecñ

cotñ  = 
2

3
 

 ev, 

1

sinñ
cosñ
sinñ

 = 
2

3
 

 ev, 
1

sinñ  
sinñ
cosñ = 

2

3
 

 ev, 
1

cosñ = 
2

3
 

 ev, cosñ = 
3

2
 

 ev, cosñ = cos30ð 
  ñ = 30ð (Ans.) 

8bs cÖ!kSi mgvavb 

h  `Iqv Av!Q, sinñ = 2ý1  

 ev, sinñ = 
1
2

  

 ev, sinñ = 
1

2
 

 ev, sinñ = sin45ð  
  ñ = 45ð (Ans.) 

i  

 
 g!b Kwi, MvQwUi "`N©¨, AB = 86 wgUvi| MvQwU C we: ỳ!Z 

 f!O wM!q m¤<=Y© wew;QbS bv n!q D we:`y!Z f:wg ¯<k© K!i| 
awi, fvOv Ask, CD = AC = x wgUvi 

  BC = (86 ý x) wgUvi 
 Ges ĀBDC = 30ð 

 GLb, BCD-G, sin ĀBDC = 
BC
CD

 

 ev, sin 30ð = 
86 ý x

x
 

 ev, 
1
2
 = 

86 ý x
x

 

 ev, x = 172 ý 2x 

 ev, x + 2x = 172 

 ev, 3x = 172 

 ev, x = 57.33 

  fvOv As!ki "`N©¨ 57.33 wgUvi| (Ans.)  

j  

 
 g!b Kwi, `vjvbwUi D;PZv, AB = h wgUvi Ges `vjvbwUi 

Qv!`i DbSwZ ĀACB = 60ð| C we:`y  _!K CD = 52 wgUvi 
wcwQ!q  M!j DbSwZ ĀADB = 30ð nq| 
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 awi, BC = x wgUvi| 
  BD = BC + CD = (x + 52) wgUvi 

 ABC  _!K cvB, tan ĀACB = 
AB
BC

 

 ev, tan 60ð = 
h
x
 

 ev, 3 = 
h
x

  [ tan 60ð = 3] 

  x = 
h

3
 ................... (i) 

 Avevi, ABD  _!K cvB, tan ĀADB = 
AB
BD

 

 ev, tan30ð = 
h

x + 52
 

 ev, 
1

3
 = 

h
x + 52

 [ tan30ð = 
1

3
] 

 ev, 3h = x + 52 

 ev, 3h = 
h

3
 + 52 [x Gi gvb ewm!q] 

 ev, 3h ý 
h

3
 = 52 

 ev, 
3h ý h

3
 = 52 

 ev, 
2h

3
 = 52 

 ev, 2h = 52 3 

 ev, h = 
52 3

2
 

  h = 26 3 

  `vjv!bi D;PZv, h = 45.033 wgUvi (cÖvq) (Ans.) 

9bs cÖ!kSi mgvavb 

h g!b Kwi, mylg cÂfz!Ri evûi "`N©̈ , a = 6  m. wg.  
 Ges evûi msL¨v, n = 5 

 Avgiv Rvwb, 

  mylg eûfz!Ri  ¶Îdj = na2

4
 cot 

180ð
n

 

   = 
5  62

4
 cot 

180ð
5

 eM©  m. wg. 

   = 45 cot 36ð eM©  m. wg. 
   = 45  1.376 eM©  m. wg. 
   = 61.92 eM©  m. wg. (cÖvq) (Ans.) 

i wPÎvbyhvqx, mvgva@wi!Ki f:wg 
QR = 45 GKK  

 Ges D;PZv, PT = 5 GKK 

 P S 

R 
T 45 

5 

Q  

   mvgva@wi!Ki  ¶Îdj = QR  PT 

  = (45  5) eM© GKK 
  = 225 eM© GKK 
 cÖkSg!Z, 
 eM©!¶!Îi  ¶Îdj = mvgva@wi!Ki  ¶Îdj 
 ev, eM©!¶!Îi  ¶Îdj = 225 eM© GKK 
   eM©!¶ÎwUi GK evûi "`N©¨, a = 225 GKK 

  = 15 GKK 

  eM©!¶ÎwUi K!Y©i "`N©̈  = 2a 

  = ( 2  15) GKK 
  = 21.213 GKK (cÖvq) 
  eM©!¶!Îi K!Y©i "`N©¨ 21.213 GKK (cÖvq) (Ans.)   

j DwÏc!Ki Z_¨vbyhvqx PZzf©yRwU A¼b Kwi| 
 ABCD PZzf©yRwU GKwU UªvwcwRqvg| 
 A we:`y!Z AF || DC AuvwK| 

 A 

B 
C 

12 †m.wg. 

10 †m.wg. 
h 

8 †m.wg. 

7 †m.wg. 

8 †m.wg. 

H 

D 

F 
 

 myZivs, CD = AF = 8  m. wg. Ges AD = FC = 7  m.wg. 
  BF = BC ý FC = 12 ý 7 = 5  m. wg.  

 ABF Gi Aa©cwimxgv, s = 
10 + 5 + 8

2
 

  = 11.5  m. wg.  
 ABF Gi  ¶Îdj = s(s ý AB) (s ý BF) (s ý AF) 

  = 11.5 (11.5 ý 10) (11.5 ý 5) (11.5 ý 8) eM©  m.wg. 
  = 11.5  1.5  6.5  3.5  eM©  m.wg. 
  = 19.81 eM©  m.wg. (cÖvq) 

 cÖkSg!Z, 1
2
   BF  h = 19.81 

  ev, 
1
2
  5  h = 19.81 

  ev, h = 19.81  
2
5

 

   h = 7.924  m. wg. 
  ABCD PZzf©yR A_©vr UªvwcwRqvgwUi  ¶Îdj  

   = 
1
2

  (AD + BC)  h eM©  m. wg. 

   = 
1
2

  (7 + 12)  7.924 eM©  m. wg. 

   = 
1
2

  19  7.924 eM©  m. wg. 
   = 75.278 eM©  m. wg. 
  wb!Y©q  ¶Îdj 75.278 eM©  m. wg. (Ans.) 

10bs cÖ!kSi mgvavb 

h GLv!b, MYmsL¨v me©vwaKevi 24 Av!Q (61 ý 70)  kÖwY!Z| 
 AZGe, cÖPziK  kÖwY (61 ý 70)| 

  (61 ý 70)  kÖwYi ga¨gvb = 
61 + 70

2
 = 

131
2

 = 65.5 

  cÖPziK  kÖwYi ga¨gvb 65.5| (Ans.) 

i ga¨K wbY©!qi µg!hvwRZ MYmsL¨v mviwY : 
 kÖwYe¨vwß MYmsL¨v µg!hvwRZ MYmsL¨v 
31 – 40 7 7 
41 – 50 13 20 
51 – 60 12 32 
61 – 70 24 56 
71 – 80 9 65 
81 – 90 5 70 

 gvU n = 70  
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 GLv!b, n = 70 

  
n
2

 = 
70
2

 = 35 

 A_©vr, ga¨K n!jv 35 Zg c!`i gvb hv (61 ý 70)  kÖwY!Z 
Aew¯9Z| 

 AZGe, ga¨K  kÖwY n!jv (61 ý 70)| 

   hLv!b, L = 61, Fc = 32, m = 24, h = 10 

  ga¨K = L + ( )n
2
 ý Fc   

h

m
 

  = 61 + (35 ý 32)  
10
24

 

  = 61 + 
30
24

 

  = 62.25 (Ans.) 

j MYmsL¨v  wb!ekbwUi eûfyR A¼!bi Rb¨ cÖ!qvRbxq mviwY : 
 kÖwYe¨wß  kÖwY ga¨gvb MYmsL¨v 
31 – 40 35.5 7 

41 – 50 45.5 13 

51 – 60 55.5 12 

61 – 70 65.5 24 

71 – 80 75.5 9 

81 – 90 85.5 5 

 QK KvM!Ri X A¶ eivei cÖwZ Ni!K 2 GKK a!i  kÖwY 
ga¨gvb Ges Y A¶ eivei cÖwZ Ni!K 1 GKK a!i MYmsL¨v 
wb!q MYmsL¨v eûfyR A¼b Kiv n!q!Q| g=jwe:`y  _!K 25.5 

ch©a@ msL¨vMy!jv we`¨gvb  evSv!Z X A!¶  Q` wPý e¨envi 
Kiv n!q!Q| 

 

35.5 45.5 55.5 65.5 75.5 85.5 95.5 X Xò O 
Yò 

Y 

5 

10 

15 

20 

25 

MY
ms

L¨
v 

 

 kÖwY ga¨gvb  

25.5 

 
11bs cÖ!kSi DËi 

h GLv!b MYmsL¨v me©vwaKevi 18 Av!Q (61 ý 65)  kÖwY!Z| 

 AZGe, cÖPziK  kÖwY (61 ý 65). 

  cÖPziK  kÖwYi ga¨gvb = 
61 + 65

2
 

  = 
126

2
 

  = 63. (Ans.) 

i msw¶ß c×wZ!Z Mo wbY©!qi mviwY : 

cÖvß 
b¤^!ii  kÖwY 

ga¨we:`y 
xi 

MYmsL¨v 
i 

avc wePz¨wZ 

ui = 
xi ý a

h
 

iui 

51 ý 55 53 8 ý 2 ý 16 

56 ý 60 58 10 ý 1 ý 10 

61 ý 65 63  a 18 0 0 

66 ý 70 68 13 1 13 

71 ý 75 73 7 2 14 

76 ý 80 78 4 3 12 

  n = 60  iui = 13 

  Mo ýx = a + 
iui

n
 × h = 63 + 

13
60

 × 5 

  = 63 + 1.0833 = 64.0833 
  wb!Y©q Mo 64.0833. (Ans.) 

j AwRf  iLv A¼!bi Rb¨ cÖ!qvRbxq mviwY : 
 kÖwY e¨vwß MYmsL¨v µg!hvwRZ MYmsL¨v 

51 ý 55 8 8 

56 ý 60 10 18 

61 ý 65 18 36 

66 ý 70 13 49 

71 ý 75 7 56 

76 ý 80 4 60 

 GLb, x A¶ eivei QK KvM!Ri cÖwZ 1 Ni!K  kÖwY 
e¨eav!bi D;Pmxgvi 1 GKK Ges y A¶ eivei QK KvM!Ri 
cÖwZ 1 Ni!K µg!hvwRZ MYmsL¨vi 1 GKK a!i cÖ`Ë AwRf 
 iLv AuvKv n!jv| g=jwe:`y  _!K 50 ch©a@ NiMy!jv Av!Q 
 evSv!Z  Q` wPý e¨envi Kiv n!q!Q| 

 
 
 

 

O 

Y 

Xò X 

50 55 60 65 70 80
0 

5 
 

10 
 

15 
 

20 
 

25 
 

30 
 

35 
 

75 

40 
 

45 
 

50 
 

55 
 

60 
 

Y 

µg
!h

vwR
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
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  g!Wj  U÷- 13  

eûwbe©vPwb Afx¶v 
 
 

DË
i 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  

16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  

m„Rbkxj 
1bs cÖ!kSi mgvavb 

h   `Iqv Av!Q, B = {x þ  N  : 3 ó x ó 7 Ges  gŠwjK msL¨v} 

 3  _!K 7 ch©a@  gŠwjK msL¨vMy!jv n!jv : 3, 5, 7 

  B = {3, 5, 7} 

i  `Iqv Av!Q, A = {x þ N : x  Rvo msL¨v Ges x ó 6} 

  A = {2, 4, 6} 

  P(A) = {ö, {2}, {4}, {6}, {2, 4}, {2,6}, {4,6}, {2,4,6}} 

 A  m!Ui Dcv`vb msL¨v, n = 3 

 Avevi, P(A)  m!Ui Dcv`vb msL¨v = 8 = 23 = 2n 

 A_©vr A Gi Dcv`vb msL¨v n n!j, P(A) Gi Dcv`vb msL¨v    
2n mg_©b K!i| (mZ¨Zv hvPvB Kiv n!jv) 

j  `Iqv Av!Q, C = {ý 2, 0, 2, 4, 6} 

 F = {(x, y) : x þ C, y þ C Ges x ý y = 2} 

 F G ewY©Z kZ©  _!K cvB, y = x ý 2 

 cÖ!Z¨K x þ C Gi Rb¨ y = x ý 2 Gi gvb wbY©q Kwi : 
x ý 2 0 2 4 6 

y ý 4 ý 2 0 2 4 

  h!nZz ý 4 ÿ C  m!nZz (ý 2, ý 4) ÿ F 

  F = {(0, ý2), (2, 0), (6, 2), (6, 4)} 

  Wvg F = {0, 2,  4,  6} Ges  iÄ R = {ý 2, 0,  2, 4}. (Ans.) 

2bs cÖ!kSi mgvavb 

h evgc¶ = log (x3y2z) 

  = log x3 + log y2 + log z 
  = 3log x + 2 log y + log z 

  = y log x + x log y + log z  [ x = 2 Ges y = 3] 

  = Wvbc¶ 
  log (x3y2z) = y log x + x log y + log z ( `Lv!bv n!jv) 

i  `Iqv Av!Q, x = 2, y = 3, z = 5 

 cÖ`Ë ivwk = 7 log 
x4

yz
 + z log 

z2

x3y
 + y log 

y4

x4y
 

  = 7 log 
24

3.5
 + 5 log 

52

23 . 3
 + 3 log 

34

24.3
 

  = log ( )24

3.5

7
 + log ( )52

23 . 3

5
 + log ( )34

24.3

3
 

  = log 
228

37.57 + log 
510

215.35 + log 
312

212.33 

  = log ( )228

37.57  
510

215 . 35  
312

212 . 33   

  = log(228 ý 15 ý 12 . 312 ý 7 ý 5 ý 3 . 510 ý 7) 

  = log(21 . 3ý3 . 53)  

  = log ( )21 . 53

33  

  = log ö 
2  125

27
 

  = log ( )250
27

 

  = log 250 ý log 27 
  wb!Y©q mijxKiY : log 250 ý log 27. 

j  `Iqv Av!Q, x = 2, y = 3 Ges z = 5. 

 cÖ`Ë ivwk = 

log y3 + y log x ý 
y
x
 log (xz)

log (xy) ý log z
 

  = 

log 33 + 3 log 2 ý 
3
2
 log (2.5)

log (2.3) ý log 5
 

  = 

log3
3
2 + 3log2 ý 

3
2

 log 2 ý 
3
2
 log 5

log 2 + log 3 ý log 5
 

  = 

3
2
 log 3 + ( )3 ý 

3
2

 log 2 ý 
3
2

 log 5

log 3 + log 2 ý log 5
 

  = 

3
2
 log 3 + 

3
2

 log 2 ý 
3
2
 log 5

log 3 + log 2 ý log 5
 

  = 

3
2
 (log 3 + log 2 ý log 5)

(log 3 + log 2 ý log 5)
 = 

3
2

  

  wb!Y©q gvb : 3
2

.  

3bs cÖ!kSi mgvavb 

h 1 + 
1

5
 + 

1
5

 + ... ... avivwU Amxg My!YvËi aviv hvi cÖ_g c`, a = 1 

 Ges mvaviY AbycvZ, r = 

1

5

1
 = 

1

5
  

 awi, n-Zg c` = 
1

625 5
 

  ev, arn ý 1 = 
1

625 5
 

  ev, 1 . 
ö


1

5
n ý 1 = 

1

54 . 5
 

  ev, 
ö


1

5

n ý 1
 = 
ö


1

5

9
 

  ev, n ý 1 = 9 

   n = 10 

  10 Zg c` 
1

625 5
 (Ans.) 



MwYZ     239 

i awi, My!YvËi avivwUi cÖ_g c` = a Ges mvaviY AbycvZ = r 
  n-Zg c` = arn ý 1 

  Z&Zxq (n = 3) c` = ar3 ý 1 = ar2 

 Ges mßg (n = 7) c` = ar7 ý 1 = ar6 

 cÖkSg!Z, ar2 = 
1

2 2
 ....................... (i) 

  Ges ar6 = 
1

8 2
 .......................... (ii) 

 (ii) ø (i) K!i cvB, ar6

ar2 =  

1

8 2

1

2 2

 

   ev, r4 = 
1

8 2
  

2 2
1

 

   ev, r4 = 
1
4

 

   ev, r4 = 
ö


ñ 

1

2

4
 

    r = ñ 
1

2
 < 1 

 r Gi gvb (i) bs G ewm!q cvB, a 
ö


ñ 

1

2

2
 = 

1

2 2
 

   ev, a . 
1
2

 = 
1

2 2
 

    a = 
1

2
 

 My!YvËi avivwUi cÖ_g 8wU c!`i mgwó, S8 = 
a(1 ý r8)

1 ý r
 

 r = 
1

2
 n!j, S8 = 

1

2
 
þ
ý
ü

þ
ý
ü1 ý 

ö

1

2

8

1 ý 
1

2

 

  = 

1

2
 ( )1 ý 

1
16

2 ý 1

2

  = 
15

16 2
  

2

2 ý 1
 

  = 
15( 2 + 1)

16( 2 + 1)( 2 + 1)
 = 

15( 2 + 1)

16{ }( 2)2 ý 12
 

  = 
15( 2 + 1)

16(2 ý 1)
 = 

15
16

 ( 2 + 1)  (Ans.) 

 Avevi, r = ý 
1

2
 n!j, 

  S8 = 

1

2
 
þ
ý
ü

þ
ý
ü1 ý 

ö

– 

1

2

8

1 ý 
ö


ý 

1

2

 = 

15

16 2

2 + 1

2

 

  = 
15( 2 ý 1)

16( 2 + 1) ( 2 ý 1)
 = 

15
16

 ( 2 ý 1) (Ans.) 

j awi, mgva@i avivwUi cÖ_g c` a Ges mvaviY Aa@i d. 

 avivwUi cÖ_g 10wU (n = 10) c!`i mgwó  

   = 
10
2

 {2a + (10 ý 1)d}  

   = 5(2a + 9d) 

 Ges cÖ_g 20wU (n = 20) c!`i mgwó = 
20
2

 {2a + (20 ý 1)d} 

   = 10(2a + 19d) 

 1g kZ©g!Z, 5(2a + 9d) = 155 

  2a + 9d = 31 ..................(i) 

 2q kZ©g!Z, 10(2a + 19d) = 610 

  2a + 19d = 61 ..................(ii) 

 (ii) ý (i) K!i cvB, 10d = 30  d = 3 

  avivwUi cÖ_g 25wU (n = 25) c!`i mgwó 

   = 
25
2

 {2a + (25 ý 1)d} 

   = 
25
2

 (2a + 24d) 

   = 
25
2

 (2a + 19d + 5d) 

   = 
25
2

 (61 + 5  3)  [(ii)  n!Z gvb ewm!q] 

   = 
25
2

  76 

   = 950 (Ans.) 

4bs cÖ!kSi mgvavb 

h 

 

E x 

C 

x B A 

D 
4   m . w g . 

F  
 wP!Î ABCD B DwÏó eM©| 

i we!kl wbe©Pb : MNP Gi NP, MP I MN evûi ga¨we:`y 
h_vµ!g S, R, Q| M, S; N, R I P, Q  hvM Kwi| cÖgvY 
Ki!Z n!e  h, MS + NR + PQ < MN + NP + MP. 

 M 

R Q 

P 
N 

S 

T  
 A¼b : MS  K T ch©a@ ewa©Z Kwi  hb, MS = ST nq| 
 N, T  hvM Kwi| 
 cÖgvY : NST Ges MSP G, NS = SP, MS = ST Ges 

Aa@f©y³ ĀNST = Aa@f©y³ ĀMSP 

  NST  MSP Ges NT = MP 

 GLb, MNT G, MN + NT > MT 

 ev, MN + MP > 2MS  [ S, MT Gi ga¨we:`y] 
 GKBfv!e, MN + NP > 2NR 

 Ges MP + NP > 2PQ 

  MN + MP + MN + NP + MP + NP > 2MS + 2NR + 2PQ 

 ev, 2MN + 2NP + 2MP > 2MS + 2NR + 2PQ 

 ev, MN + NP + MP > MS + NR + PQ 

  MS + NR + PQ < MN + NP + MP (cÖgvwYZ) 
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j g!b Kwi, MNP GKwU wÎfzR| Q I R h_vµ!g wÎfzRwUi 
MN I MP evûi ga¨we:`y| Q, R  hvM Kwi| 

cÖgvY Ki!Z n!e  h, QR = 
1
2
 NP 

Ges QR || NP 

A¼b : QR  K T ch©a@ 
Ggbfv!e ewa©Z Kwi  hb  
QR = RT nq| P, T  hvM Kwi| 

 M 

P N 

Q R T 

 

 cÖgvY : 
avc h_v_©Zv 

1. MQR I PRT Gi g!a¨, MR = RP 
 QR = RT 
 Aa@f©y³ ĀMRQ = Aa@f©y³ ĀPRT 
 MQR  PRT 
 ĀMQR = ĀRTP Ges ĀQMR = ĀRPT 

 MQ || PT ev MN || PT 

Avevi, NQ = MQ = PT Ges NQ || PT| 
myZivs NQTP GKwU mvgva@wiK| 
 QT || NP ev, QR || NP 

2. Avevi, QT = NP ev, QR + RT = NP 

 ev, QR + QR = NP ev, 2QR = NP 

ev, QR = 
1
2
 NP Ges QR || NP. 

 (cÖgvwYZ) 

 
[ R, MP Gi ga¨we:`y] 
[A¼bvbymv!i] 
[wecÖZxc  KvY] 
[evû- KvY-evû Dccv`¨] 
[GKva@i  KvY] 

5bs cÖ!kSi mgvavb 

h  
 

A 

S 
3 

S 
3 

S 
3 

B 
C 

D 

S 
3 

S 
3 

S 
3 

9  m. wg. 
S 

 

ABC-B DwÏó wÎfzR hvi cÖwZwU evûi "`N©̈  S
3

 (Ans.) 

i  
 

 

S 
9  m. wg. 

Āx 

75ð 70ð 

Āy 

L M 

A 
G H 

B C E 
F D 

 

 we!kl wbe©Pb : g!b Kwi,  Kv!bv wÎfz!Ri f:wg msjMS `yBwU 
 KvY Āx = 75ð I Āy = 70ð Ges cwimxgv S = 9  m.wg. 
 `Iqv Av!Q| wÎfzRwU AuvK!Z n!e|  

 A¼b :  
 1.  h!Kv!bv iwk¥ DF  _!K cwimxgv S Gi mgvb K!i DE   

 K!U wbB| 

 2.  DE Gi D I E we:`y!Z h_vµ!g 1
2
 Āx = ĀEDG I  

1
2

 

Āy = ĀDEH AuvwK| 
 3. DG I EH ci¯<i!K A we:`y!Z  Q` K!i| Gevi A 

we:`y!Z ĀEDA = ĀDAB Ges ĀDEA = ĀEAC 
AuvwK| DE  K AB I AC h_vµ!g B I C we: ỳ!Z  Q` 
K!i| 

 Zvn!j, ABC-B DwÏó wÎfzR Aw¼Z n!jv| 

j  
 

P 
A 

Q 

Āx Āy 

M 
B D 

2S
3

 

C 
N 

S 
3 

S 
3 

S 
3 

 
 we!kl wbe©Pb : g!b Kwi, GKwU wÎfz!Ri f:wg msjMS `ywU 

 KvY Āx I Āy Ges kxl©we:`y  _!K f:wgi Dci Aw¼Z 

j!¤^i "`N©¨ 2s
3

 = 
2  9

3
 = 6  m. wg.  `Iqv Av!Q| wÎfzRwU 

AvuK!Z n!e|  
 A¼b :  
 1.  h!Kv!bv GKwU iwk¥ AE n!Z AD = 6  bB| 
 2. AD  iLvi Dci A I D we:`y!Z h_vµ!g PAQ I MDN 

j¤^!iLv A¼b Kwi| 
 3. PQ  iLvi A we: ỳ!Z ĀPAB = Āx Ges ĀQAC  = Āy 

AuvwK| 
 4. AB I AC  iLv ỳwU MN  iLv!K h_vµ!g B I C 

we:`y!Z  Q` K!i|  
  Zvn!j,  ABC-B DwÏó wÎfzR|  

6bs cÖ!kSi mgvavb 

h  

 B 

A 

P O 

 
 wP!Î, O  K: ª̀wewkó e>!Ëi ewnt¯9 we:`y P  _!K Aw¼Z ỳwU 

¯<k©K PA I PB e>Ë!K h_vµ!g A I B we: ỳ!Z ¯<k© K!i!Q|  
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i  

 

  

B   

A   

P   O   

 
 we!kl wbe©Pb : O  K: ª̀wewkó e>!Ëi P GKwU ewnt¯9 we:`y 

Ges PA I PB iwk¥Øq e>!Ëi A I B we:`y!Z `yBwU ¯<k©K| 
cÖgvY Ki!Z n!e  h, PA = PB 

 A¼b : O, A; O, B Ges O, P  hvM Kwi| 
 cÖgvY : 
 avc-1 :  h!nZz PA ¯<k©K Ges OA ¯<k©we:`yMvgx e¨vmva©,  
  m!nZz PA  OA [¯<k©K ¯<k©we:`yMvgx e¨vmv!a©i Ici j¤^] 
 ĀPAO = GK mg!KvY| 
 Abyi�!c ĀPBO = GK mg!KvY| 
 PAO Ges PBO DfqB mg!KvYx wÎfyR| 
 avc-2 : GLb, PAO I PBO mg!KvYx wÎfyRØ!q  
 AwZfyR PO = AwZfyR PO    
 Ges OA = OB              [GKB e>!Ëi e¨vmva©]  

 PAO  PBO     [mg!KvYx wÎfy!Ri AwZfyRÑ evû me©mgZv] 
 PA = PB (cÖgvwYZ) 

j  
 

A 

B 

P O 
C 

 
 we!kl wbe©Pb : O  K: ª̀wewkó e>!Ëi ewnt¯9  Kv!bv we: ỳ P 

 _!K Aw¼Z `yBwU ¯<k©K PA I PB e>Ë!K A I B we: ỳ!Z 
¯<k© K!i!Q| A, B  hvM Kivq AB ¯<k©-R¨v cvIqv  Mj| P, 

O  hvM Kiv n!jv| OP mij!iLv ¯<k©-R¨v AB  K C we: ỳ!Z 
 Q` K!i!Q| 

 cÖgvY Ki!Z n!e  h, OP ¯<k©-R¨v AB Gi j¤^ mgwØLÊK| 
 A¼b : O, A Ges O, B  hvM Kwi| 
 cÖgvY : 
 avc-1 : e>!Ëi ewnt¯9 we:`y P  _!K PA Ges PB ỳwU ¯<k©K| 
 PA = PB    [ e>!Ëi ewnt¯9  Kv!bv we: ỳ  _!K ¯<k© we: ỳØ!qi =̀iZ¡ mgvb] 
 avc-2 : GLb, OAP Ges OBP-G,  
 PA = PB 
 OA = OB [GKB e>!Ëi e¨vmva©]  
 Ges OP Dfq wÎfy!Ri mvaviY evû| 
  hLv!b AwZfyR OP = AwZfyR OP 

 OAP  OBP [wÎfyRØ!qi wZbwU Abyi�c evû ci¯<i mgvb] 
 myZivs, ĀAOP = ĀBOP 

 A_©vr, ĀAOC = ĀBOC .............(i) 

 avc-3 : GLb, OAC Ges OBC-G, 
 OA = OB   [GKB e>!Ëi e¨vmva©] 
 OC Dfq wÎfy!Ri mvaviY evû  
 Ges Aa@f©y³ ĀAOC = Aa@f©y³ ĀBOC  [(i) bs  _!K cvB] 

 OAC  OBC   [Dfq wÎfy!Ri `ywU Abyi�c evû Ges  
Zv!`i Aa@f©y³  KvYØq mgvb] 

 AC = BC ................(ii) 

 Ges ĀOCA = ĀOCB 

 avc-4 : wKa8, Giv "iwLK hyMj  KvY e!j cÖ!Z¨!KB mg!KvY| 
 ĀOCA = ĀOCB = 1 mg!KvY 
 A_©vr, OP  AB .................(iii) 

 avc-5 : (ii) bs Ges (iii) bs  _!K cvB, 
 AC = BC A_©vr C ¯<k©-R¨v AB Gi ga¨we:`y Ges         

OP  ¯<k©-R¨v AB. 

 OP ¯<k©-R¨v AB-Gi j¤̂mgwØLÊK| (cÖgvwYZ) 

7bs cÖ!kSi mgvavb 
h  

 A 

C 
B 

x – y 

a 
x + y 

b  

 

wPÎvbymv!i, AB = a, BC = b Ges ĀABC = 90ð 
     AC2 = AB2 + BC2 

 ev, AC2 = a2 + b2 

 AC = a2 + b2 (Ans.) 

i  `Iqv Av!Q, AB = a, BC = b 

 Ges AC = a2 + b2      [ÔKÕ  _!K cÖvß] 

 evgc¶ = 

b

 a2 + b2

1 ý 
a

a2 + b2

 + 

1 ý 
a

a2 + b2

b

a2 + b2

  

  = 

BC
AC

1 ý 
AB
AC

 + 

1 ý 
AB
AC

BC
AC

   [ÔKÕ Gi wPÎ n!Z] 

  = 
sinA

1 ý cosA
 + 

1 ý cosA
sinA

 

  = 
sin2A + (1 ý cosA)2

(1 ý cosA) sinA
 

  = 
sin2A + 1 ý 2cosA + cos2A

(1 ý cosA) sinA
 

  = 
1 + 1 ý 2cosA

(1 ý cosA) sinA
   [ sin2A + cos2A = 1] 

  = 
2(1 ý cosA)

(1 ý cosA)sinA
  

  = 2. 
1

sinA
 

  = 2 cosecA 

  = Wvbc¶ 

  

b

 a2 + b2

1 ý 
a

a2 + b2

 + 

1 ý 
a

a2 + b2

b

a2 + b2

 = 2 cosecA. (cÖgvwYZ) 
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j  `Iqv Av!Q, AB = a = 1 Ges BC = b = 3 

 GLb, mg!KvYx ABC G 

     tan ĀBAC = 
BC
AB

 

 ev, tan (x + y) = 
3

1
 

 ev, tan(x + y) = tan60ð 

  x + y = 60ð ...................(i) 

 Avevi, tanĀACB = 
AB
BC

 

 ev, tan (x ý y) = 
1

3
 

 ev, tan (x ý y) = tan30ð 

  x ý y = 30ð .....................(ii) 
 (i) I (ii) bs mgxKiY  hvM K!i cvB, 
 2x = 90ð  
  x = 45ð 
 Avevi, (i) bs  _!K (ii) bs mgxKiY we!qvM K!i cvB, 
 2y = 30ð 
  y = 15ð 
 myZivs x = 45ð Ges y = 15ð (Ans.) 

8bs cÖ!kSi mgvavb 

h  
  

30ð 

B 

A O 15 wgUvi  
 g!b Kwi, AB wgbviwUi A I B h_vµ!g Gi cv`we:`y I kxl©we:`y| 

 ĀAOB = 30ð Ges OA = 20 wgUvi| 

 AB = wgbv!ii D;PZv| 

 mg!KvYx AOB G, j¤̂ = AB, f:wg = OA 

  tan30ð = 
AB
OA

  

 ev, AB = OA.tan30ð 

  = 15  
1

3
 [ tan30ð = 

1

3
]  

  = 
15 3

3
  

  = 5 3 

  = 8.66 wgUvi (cÖvq)| 

  wgbv!ii D;PZv 8.66 wgUvi (cÖvq)| Ans. 

i g!b Kwi, LuywUi "`N©̈ , AB = 18 wgUvi| LuywUwU C we:`y!Z h 

D;PZvq  f!O `Êvqgvb Ask BC Gi mv!_ ĀBCD = 30ð  

 KvY K!i LuywUi  Mvov n!Z D we:`y!Z gvwU ¯<k© K!i!Q| 
Zvn!j AC = CD = AB ý BC = (18 ý h) wgUvi| 

 awi, BD = x wgUvi 
 GLb, BCD-G  

 cosĀBCD = 
BC
CD

 

 ev, cos 30ð = 
h

18 ý h
 

 ev, 
3

2
 = 

h

18 ý h
 

 ev, 2h = 18 3 ý h 3  

  

B 

h 

x 

30ð 

C 18 wgUvi 

A   

(18 ý h)  

D 

(18 ý h)  

 
 ev, 2h + h 3 = 18 3 

 ev, h(2 + 3) = 18 3 

 ev, h = 
18 3

2 + 3
 = 8.354 wgUvi (cÖvq)| 

j g!b Kwi, O UvIqv!ii Ae¯9vb 
Ges M I N GK gvBj =̀ieZ©x 

ỳBwU  cv!÷i P=ov| O  _!K M 

I N Gi AebwZ  KvY h_vµ!g 
60ð I 45ð. 

 

45ð 

Mò O 

M P 

60ð 

N 

Nò 

 

 AZGe, ĀMòOM = 60ð I ĀNòON = 45ð 
 MòNò I MN mgva@ivj e!j ĀMòOM = ĀOMN = 60ð I 

ĀNONò = ĀONM = 45ð 
 GLv!b, MN = 1 gvBj| 
 O  _!K MN Gi Dci j¤̂ OP A¼b Kwi| awi, UvIqviwU 

gvwU  _!K h D;PZvq Aew¯9Z wPÎ n!Z, OP = h Ges 
ĀOMN = 60ð Ges ĀMNO = 45ð 

 GLb, OPM-G  

 tan ĀOMP = 
OP
MP

  

 ev, tan 60ð = 
h
x
    [wPÎ n!Z MP = x] 

 ev, 3 = 
h
x

  

 ev, 3x = h  

 Avevi, OPN -G 

 tan ĀONP = 
OP
NP

  = 
OP

MN – MP
  

 ev, tan 45ð = 
h

1 – x
  

 ev, 1 = 
h

1 ý x
 

 ev, h = 1 ý x 

 ev, 3x = 1 ý x   [ h = 3x] 

 ev, 3x + x = 1 

 ev, x( 3 + 1) = 1 

 ev, x = 
1

3 + 1
 = 

3 – 1

( 3 + 1) ( 3 – 1)
  

  = 
3 – 1

3 – 1
 = 

3 – 1
2

 

  = 0.366 gvBj 
  = 0.366  1610 wgUvi   [ 1 gvBj = 1610 wgUvi] 
  = 589.30 wgUvi (cÖvq) 
  M gvBj!cv÷ n!Z UvIqv!ii cv`we:`yi =̀iZ¡ 589.30 

wgUvi (cÖvq)|  (Ans.) 
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9bs cÖ!kSi mgvavb 

h  `Iqv Av!Q,  
 Nb!Ki GKvav!ii "`N©¨, a = 7  m. wg.  
  mgMÖ c>!ôi  ¶Îdj = 6a2 eM© GKK 

  = 6 × (7)2 eM©  m. wg. 
  = 6  49 eM©  m.wg. 
  = 294 eM©  m.wg. 
  wb!Y©q mgMÖ c>!ôi  ¶Îdj 294 eM©  m.wg. (Ans.) 

i g!b Kwi, ABCD eM©!¶ÎwU Mvwoi PvKvq Aa@wj©wLZ| 
 awi, PvKvwUi e¨vmva© = r wgUvi 
  PvKvwUi cwiwa 2ðr wgUvi 
  `Iqv Av!Q, PvKvi cwiwa = 22 wgUvi 
  cÖkSg!Z, 2ðr = 22 

 ev, r = 
22

2ð = 
11

ð  = 
11

3.1416
 wgUvi  

                    = 3.50140 wgUvi 

 

A B 

D C 
 

  PvKvi e¨vm, BD = 2r = (2  3.5014) wgUvi  
  = 7.0028 wgUvi 
 GLb, BCD mg!KvYx wÎfy!R wc_v!Mviv!mi Dccv`¨ cÖ!qvM K!i cvB, 
      BD2 = BC2 + CD2 

 ev, BD2 = BC2 + BC2    [ BC = CD] 

 ev, BD2 = 2BC2 

 ev, BD = 2BC 

 ev, BC = 
BD

2
  

  BC = 4.9517 wgUvi (cÖvq) 
  eM©!¶!Îi evûi wb!Y©q "`N©̈  4.9517 wgUvi (cÖvq)| (Ans.)  

j g!b Kwi, PvKvi e¨vmva© = r Ges mgevû wÎfy!Ri cÖwZwU evûi 
"`N©¨ = a 

  PvKvi cwiwa = 2ðr Ges mgevû wÎfy!Ri cwimxgv = 3a 

 cÖkSg!Z, 3a = 2ðr 

   ev, a = 
2ðr
3

 ... ... ... (i) 

 Avgiv Rvwb,  
 PvKv A_©vr, e>!Ëi  ¶Îdj = ðr2 eM© GKK 

 Ges mgevû wÎfy!Ri  ¶Îdj = 
3

4
 a2 eM© GKK 

  
e>!Ëi  ¶Îdj

mgevû wÎfy!Ri  ¶Îdj = 
ðr2

3
4

 a2

 

   = 
ðr2

3
4

 ö 
2ðr
3

2  [(i) bs  _!K gvb ewm!q] 

  = 
ðr2

3
4

  
4ð2r2

9

  

  = 
ðr2

ð2r2

3 3

 = ðr2  
3 3

ð2r2  = 
3 3

ð  

 A_©vr, PvKvi  ¶Îdj : mgevû wÎfy!Ri  ¶Îdj = 3 3 : ð (Ans.) 

10bs cÖ!kSi mgvavb 

h cwimsL¨v!bi DcvË msMÖ!ni Dci wfwË K!i ỳB fv!M fvM 
Kiv hvq : 

 1. cÖv_wgK DcvË : G DcvËMy!jv mivmwi Drm  _!K msMÖn 
Kiv nq| G ai!bi Dcv!Ëi wbf©i!hvM¨Zv A!bK  ewk| 

 2. gva¨wgK DcvË : mivmwi Drm n!Z msM>nxZ nq bv| G 
ai!bi DcvË Kg wbf©i!hvM¨ Z!e Kg kÖg I Kg mgqmv!c¶| 

i GLv!b, Dcv!Ëi m!e©v;P gvb 86 Ges me©wbgS 62 

  cwimi = (86 – 62) + 1 = 24 + 1 = 25 

  kÖwY e¨eavb 5 a!i  kÖwY msL¨v  = 
25
5

 = 5 

  kÖwY e¨eavb 5 a!i MYmsL¨v wb!ekb mviwY "Zwi Kiv n!jv : 
 kÖwYe¨vwß U¨vwj MYmsL¨v 
62 – 66  

 5 

67 – 71   5 

72 – 76   8 

77 – 81  
 5 

82 – 86   7 

 GLv!b, MYmsL¨v me©vwaK evi 8 Av!Q (72 – 76)  kÖwY!Z| 
AZGe cÖPziK  kÖwY (72 – 76)|  

 cÖPziK = L + 
1

1 + 2
   h 

  = 72 + 
3

 3+ 3
   5 

  = 72 + 
15
6

  = 72 + 2.5 = 74.5 

GLv!b, 
L = 72 

1 = 8 – 5 = 3 

2 = 8 – 5 = 3 
h = 5 

  wb!Y©q cÖPziK 74.5 

j AvqZ!jL A¼!bi Rb¨ cÖ!qvRbxq mviwY : 
 kÖwYe¨vwß Awew”QbS  kÖwYe¨vwß MYmsL¨v 
62 – 66 61.5 – 66.5 5 
67 – 71 66.5 – 71.5 5 
72 – 76 71.5 – 76.5 8 
77 – 81 76.5 – 81.5 5 
82 – 86 81.5 – 86.5 7 

 QK KvM!Ri X A!¶ Awew;QbS  kÖwYmxgvi 1 GKK = 1 Ni 
Ges Y A!¶ MYmsL¨vi 1 GKK = 1 Ni wb!q AvqZ!jL 
AuvKv n!jv| g=jwe:`y n!Z 61.5 ch©a@  Q` wP‎ý Øviv c =!e©i 
NiMy!jv we`¨gvb  evSv!bv n!q!Q| 

 

 

MY
ms

L¨
v 

 

Awew;QbS  kÖwYmxgv  

5 

O 

10 

6
1

.5
 

6
6

.5
 

7
1

.5
 

7
6

.5
 

8
1

.5
 

X 

Y 

8
6

.5
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11bs cÖ!kSi DËi 

h µg!hvwRZ MYmsL¨v mviwY :  
 kÖwYe¨vwß MYmsL¨v µg!hvwRZ MYmsL¨v 
41 – 50 6 6 
51 – 60 10 16 
61 – 70 12 28 
71 – 80 7 35 
81 – 90 5 40 

i msw¶ß c×wZ!Z Mo wbY©!qi mviwY : 

 kÖwYe¨vwß ga¨we:`y 
(xi) 

MYmsL¨v 
(fi) 

avc wePz¨wZ 

(ui = 
xi – a

h
 ) 

fiui 

41 – 50 45.5 6 – 2 – 12 
51 – 60 55.5 10 – 1 – 10 
61 – 70 65.5  a 12 0 0 
71 – 80 75.5 7 1 7 
81 – 90 85.5 5 2 10 

 gvU  n = 40  õfiui = – 5 

 Mo, –x = a + 
õfiui

n
  h = 65.5 + 

– 5
40

  10 

  = 65.5 – 
5
4

 = 64.25 

 wb!Y©q Mo 64.25 (Ans.) 

j MYmsL¨v eûfzR A¼!bi Rb¨ cÖ!qvRbxq mviwY : 
 kÖwYe¨vwß  kÖwY ga¨gvb MYmsL¨v 
41 – 50 45.5 6 
51 – 60 55.5 10 
61 – 70 65.5 12 
71 – 80 75.5 7 
81 – 90 85.5 5 

 x-A¶ eivei QK KvM!Ri 1 Ni!K  kÖwY ga¨gv!bi 2 GKK 
Ges y-A¶ eivei 1 Ni!K MYmsL¨vi 1 GKK a!i cÖ`Ë 
Dcv!Ëi MYmsL¨v eûfzR A¼b Kiv n!jv| g=jwe:`y  _!K 
35.5 ch©a@ msL¨vMy!jv we`¨gvb  evSv!Z  Q` wPý e¨envi 
Kiv n!q!Q| 
 

O X 

MY
ms

L¨
v 


 

Y 

3
5

.5
 

5 

4
5

.5
 

5
5

.5
 

6
5

.5
 

7
5

.5
 

8
5

.5
 

9
5

.5
 

10 

15 

 

 kÖwY ga¨gvb   
 

  g!Wj  U÷- 14  
eûwbe©vPwb Afx¶v 

 

 

DË
i 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  

16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  

m„Rbkxj 
1bs cÖ!kSi mgvavb 

h 0. 

3 ø 0.2


2 = 

3
9

 ø 
22 ý 2

90
 

 = 
3
9

 ø 
20
90

 = 
3
9

  
90
20

 = 
3
2
 = 1.5 

  wb!Y©q fvMdj 1.5 (Ans.) 

i  `Iqv Av!Q, (x) = 
5x2 + 3

5x2 ý 3
 

 ( )1
t2  = 

5( )1
t2

2 + 3

5( )1
t2

2 ý 3

 = 

5
t4 + 3

5
t4 ý 3

 = 

5 + 3t4

t4

5 ý 3t4

t4

 

 ev, ( )1
t2  = 

5 + 3t4

t4   
t4

5 ý 3t4 

 ev,  ( )1
t2  = 

5 + 3t4

5 ý 3t4 

 ev, 
( )1

t2  + 1

( )1
t2  ý 1

 = 
5 + 3t4 + 5 ý 3t4

5 + 3t4 ý 5 + 3t4   [ hvRb-we!qvRb K!i] 

 ev, 
( )1

t2  + 1

( )1
t2  ý 1

 = 
10
6t4 

  

( )1
t2  + 1

( )1
t2  ý 1

 = 
5

3t4  

  wb!Y©q gvb 5
3t4 (Ans.) 

j  `Iqv Av!Q, C = {1, 3, 5} Ges D = {2, 4, 7} 

 cÖkSvbymv!i, Aâq S = {(x, y) : x þ C, y þ D} Ges 2x + y < 10} 

 GLv!b, C  D = {1, 3, 5}  {2, 4, 7} 

  = {(1, 2), (1, 4), (1, 7), (3, 2), (3, 4), (3, 7), 
(5, 2), (5, 4), (5, 7)} 

 S = {(1, 2), (1, 4), (1, 7), (3, 2)}  [2x + y < 10  kZ©vbymv!i] 

 S Aâ!qi µg!RvoMy!jvi cÖ_g Dcv`vbmg=n 1, 1, 1, 3 

  Wv!gb S = {1, 3}. 

2bs cÖ!kSi mgvavb 

h x4 ý 38x2 + 1 = x4 + 1 ý 38x2 

  = (x2)2 + (1)2 ý 38x2 

  = (x2)2 + (1)2 ý 2x2 ý 36x2 

  = (x2 ý 1)2 ý 36x2 

  = (x2 ý 1)2 ý (6x)2 

  = (x2 ý 1 + 6x) (x2 ý 1 ý 6x) 

  = (x2 + 6x ý 1) (x2 ý 6x ý 1) (Ans.)
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i  `Iqv Av!Q, 

     y4 = 527 ý 
1
y4 

 ev, y4 + 
1
y4 = 527 

 ev, (y2)2 + ( )1
y2

2
 = 527 

 ev, ( )y2 + 
1
y2

2
 ý 2.y2 . 

1
y2 = 527 

 ev, ( )y2 + 
1
y2

2
 = 529 

 ev, ( )y2 + 
1
y2

2
 = (23)2 

 ev, y2 + 
1
y2 = 23  

 ev, ( )y + 
1
y

2
 ý 2.y. 

1
y
 = 23 

 ev, ( )y + 
1
y

2
 = 25 

 ev, ( )y + 
1
y

2
 = (5)2 

 ev, y + 
1
y
 = 5  [ y > 0] 

 ev, ( )y + 
1
y

3
= 53 

 ev, y3 + 
1
y3 + 3. y. 

1
y

 ( )y + 
1
y

 = 125 

 ev, y3 + 
1
y3 + 3.5 = 125 

 ev, y3 + 
1
y3 = 125 ý 15 

  y3 + 
1
y3 = 110  ( `Lv!bv n!jv) 

j  `Iqv Av!Q, a + 
1
a
 = 4 ................ (i) 

 ev, ( )a + 
1
a

2
 = 16      [eM© K!i] 

 ev, a2 + 
1
a2 + 2.a. 

1
a
 = 16 

 ev, a2 + 
1
a2 = 14 ... ... ... (ii) 

 Avevi, ( )a ý 
1
a

2
 = ( )a + 

1
a

2
 ý 4.a. 

1
a
 = 16 – 4 = 12 

  a ý 
1
a
 = 12 = 2 3 ... ... ... (iii)  [abvÍK gvb wb!q] 

 evgc¶ = 
a8 ý 1

a4  = 
a8

a4 ý 
1
a4 

  = a4 ý 
1
a4 = (a2)2 ý ( )1

a2

2
 

  = ( )a2 + 
1
a2  ( )a2 ý 

1
a2  

  = 14 ( )a + 
1
a

 ( )a ý 
1
a

            [(ii) bs n!Z gvb ewm!q] 

  =14  4  2 3 [(i) I (iii) n!Z gvb ewm!q] 

  = 112 3 = Wvbc¶ 

  
a8 ý 1

a4  = 112 3 (cÖgvwYZ) 

3bs cÖ!kSi mgvavb 
h awi, fMSvskwUi je x Ges ni y 

  fMSvskwU = 
x
y
 

 1g kZ©g!Z, x ý 1
y + 2

 = 
1
3
 

  ev, 3x ý 3 = y + 2 

  ev, 3x ý y = 2 + 3 

    3x ý y = 5 

 2q kZ©g!Z, x ý 2

y ý 3
 = 1 

  ev, x ý 2 = y ý 3 

   x ý y = ý 1 

 
þ
ý
ü mgxKiY †RvU 3x ý y = 5

                          x ý y = ý 1
 (Ans.) 

i ÕKÕ  _!K cvB, 
 3x – y = 5  ....................................(i) 
 x – y = – 1  ..................................(ii) 

 (i) bs mgxKiY  _!K cvB,  
      3x ý y = 5 

 ev,  3x ý 5 = y 

  y = 3x ý 5 ..............................(iii) 

 (iii) bs n!Z y Gi gvb (ii) bs G ewm!q cvB, 
   x ý (3x ý 5) = ý 1 

 ev, x ý 3x + 5 = ý 1 

 ev, ý 2x = ý1 ý 5 

 ev, ý 2x = ý 6 

 ev, x = 
ý6

ý2
 

  x = 3 

 x Gi gvb (iii) bs G ewm!q cvB, 
  y = 3  3 ý 5 = 9 ý 5 = 4 

   fMSvskwU = 
3
4
 (Ans.) 

j cÖvß mgxKiY  RvU, 
  3x ý y = 5 ........................... (i)     [K  _!K] 
  x ý y = ý 1 ..........................(ii) 

 (i) bs mgxKiY  _!K cvB, 
    3x ý y = 5 
   y = 3x ý 5 ......................(iii) 

 (ii) bs mgxKiY  _!K cvB, 
    x ý y = ý 1 
  y = x + 1 .........................(iv) 

 (iii) bs mgxKi!Yi Rb¨  j!Li wZbwU we:`yi ¯9vbv¼ wbY©q Kwi| 
x 1 3 5 
y ý2 4 10 

  j!Li wZbwU we:`yi ¯9vbv¼ h_vµ!g (1, ý2), (3, 4) I (5, 10)  
 Avevi, (iv) bs mgxKi!Yi Rb¨  j!Li wZbwU we:`yi ¯9vbv¼ 

wbY©q Kwi| 
x 2 4 3 
y 3 5 4 

  j!Li wZbwU we:`yi ¯9vbv¼ h_vµ!g (2, 3), (4, 5) I (3, 4) 



P¨v‡Ýji GmGmwm kU© mv‡Rk‡Ýi DËigvjv     246 

 GLb, QK KvM!Ri XOXò eivei x-A¶ Ges YOYò eivei  
y- A¶ Ges O g=jwe:`y awi| QK KvM!Ri ¶z ª̀Zg e!M©i cÖwZ 
evûi "`N©¨!K GKK a!i mgxKiY (iii)  _!K cÖvß (1, ý2), 

(3, 4) I (5, 10) we:`y wZbwU ¯9vcb Kwi Ges we:`yMy!jv 
ci¯<i mshy³ K!i Dfq w`!K ewa©Z Kwi| Zvn!j,  jLwU 
n!e mij!iLv| 

 GKBfv!e mgxKiY (iv) n!Z cÖvß (2, 3), (4, 5) I (3, 4) 
we:`y wZbwU ¯9vcb Kwi Ges we: ỳMy!jv ci¯<i mshy³ K!i 
Dfq w`!K ewa©Z Kwi| Zvn!j,  jLwU n!e mij!iLv| 

 g!b Kwi, mij!iLvØq ci¯<i P we:`y!Z  Q` K!i| 
 wP!Î  Q`we:`y P Gi ¯9vbv¼ (3, 4)| 
  wb!Y©q mgvavb : (x, y) = (3, 4) 

  

Xò X 

Yò 

Y 

(5, 10) 

(6, 7) 

(4, 5) 
(3, 4) 

P 

(2, 3) 

(1, ý2) O 

(4, 5) 

 

4bs cÖ!kSi mgvavb 
h  `Iqv Av!Q, mg!KvYx wÎfy!Ri AwZfyR = 5  m.wg. 
  f =wg = 4  m.wg. 
  j¤^ = ? 
 cx_v!Mviv!mi Dccv!`¨i mvnv!h¨ (AwZfyR)2 = (f =wg)2 + (j¤^)2 
  ev, (j¤̂)2 = (AwZfyR)2 ý (f=wg)2 
   = 52 – 42 = 25 – 16 = 9 

   j¤̂ = 9  = 3  

  wÎfy!Ri Aci evûi "`N©¨ 3  m.wg.| 

i 

a

b

4 †m.wg.

5 †m.wg.

B
E

C

F

A

 a 

b 

 
 g!b Kwi, ABC mg!KvYx wÎfy!Ri AwZfyR b = 5  m.wg. Ges 

GK evûi "`N©¨, a = 4  m.wg.| mg!KvYx wÎfyRwU AuvK!Z n!e| 
 A¼b : 
 1.  h  Kv!bv iwk¥ BE  _!K BC = a = 4  m.wg. Ask  K!U wbB| 
 2. BC Gi B we: ỳ!Z BF  BC A¼b Kwi| 
 3. C  K  K: ª̀ K!i b Gi mgvb e¨vmva© wb!q BF  iLvi Ici 

GKwU e>ËPvc A¼b Kwi Zv BF  K A we: ỳ!Z  Q` K!i| 
 4. A, C  hvM Kwi| 
 Zvn!j, ABC-B DwÏó wÎfyR| 

j  

 

p 

 
 ABC Gi cwimxgv p = 4 + 5 + 3 = 12  m.wg. cwimxgvi mgvb 

cwimxgv wewkó GKwU eM© A¼b Ki!Z n!e| 
 A¼b : 

 1.  h  Kv!bv iwk¥ EX n!Z p
4
 Gi mgvb K!i EF Ask  K!U wbB| 

 2. EF Gi E we: ỳ!Z EY  EF A¼b Kwi| 

 3. EY  _!K p
4
 Gi mgvb K!i EH Ask  K!U wbB| 

 4. F I H  K  K: ª̀ K!i p
4
  Gi mgvb e¨vmva© wb!q ĀE Gi 

m¤§yL cv!k ỳwU e>ËPvc A¼b Kwi, g!b Kwi Zviv 
ci¯<i G we:`y!Z  Q` K!i|  

 5. F, G I H, G  hvM Kwi| 
  Zvn!j, EFGH-B n!e DwÏó eM©| 

5bs cÖ!kSi mgvavb 
 

h  `Iqv Av!Q, e>!Ëi e¨vmva©, OA = r = 5  m.wg. 
  e>ËwUi  ¶Îdj = πr2 eM© GKK 
  = 3.1416  (5)2 eM©  m.wg. 
  = 78.54 eM©  m.wg. (cÖvq) (Ans.) 

i  

E

DB

E F

O

CA

 
 we!kl wbe©Pb : g!b Kwi, O e>!Ëi  K: ª̀ Ges R¨v AB = R¨v 

CD| OE Ges OF h_vµ!g AB I CD R¨v Gi Dci j¤̂| 
cÖgvY Ki!Z n!e  h, OE = OF. 

 A¼b : O, A Ges O, C  hvM Kwi| 
 cÖgvY :  
 avc-1 : e>!Ëi  K: ª̀ O Ges OE  R¨v AB 

  AE = BE 

[ K:`ª  _!K e¨vm wfbS  h  Kvb R¨v Gi Ici Aw¼Z j¤^ R¨v!K mgwØLwÊZ K!i|] 
 Z`ª:c CF = DF 

 avc-2 : wKa8 AB = CD 

  AE = CF [ `Iqv Av!Q] 
 avc-3 : mg!KvYx OAE Ges mg!KvYx OCF- G 
 AwZfzR OA = AwZfzR OC Ges AE = CF [Df!q GKB e>!Ëi e¨vmva©] 
 OAE  OCF  [mg!KvYx wÎfz!Ri AwZfzR evû me©mgZv Dccv`¨] 
 myZivs OE = OF (cÖgvwYZ) 



MwYZ     247 

j  

 
 we!kl wbe©Pb : g!b Kwi, O  K: ª̀wewkó e>!Ëi ewnt¯9 

 Kv!bv we: ỳ P  _!K H e>!Ëi Dci PM I PN ỳBwU ¯<k©K 
Uvbv n!jv| cÖgvY Ki!Z n!e  h, PM = PN. 

 A¼b : O, N; O, M Ges O, P  hvM Kwi| 
 cÖgvY : 
 avc-1 : e>!Ëi M we: ỳ!Z PM GKwU ¯<k©K Ges OM ¯<k© 

we:`yMvgx e¨vmva©| 
 myZivs OM  PM A_©vr ĀPMO = GK mg!KvY| 
 avc-2 : Avevi, e>!Ëi N we: ỳ!Z PN GKwU ¯<k©K Ges ON 

¯<k©we:`yMvgx e¨vmva©| 
 myZivs ON  PN A_©vr ĀPNO = GK mg!KvY| 
 avc-3 : GLb, PMO Ges PNO mg!KvYx wÎfzRØ!qi g!a¨ 

OM = ON           [GKB e>!Ëi e¨vmva© e!j] 
 Ges AwZfzR OP Dfq wÎfz!Ri mvaviY evû|  
  PMO  PNO    [mg!KvYx wÎfz!Ri AwZfzR-evû me©mgZv] 
 myZivs PM = PN (cÖgvwYZ) 

6bs cÖ!kSi mgvavb 

h  

A

2

E

C

B

X

D

1

 
 wP!Î, AB = 5  m.wg. "`!N©¨i  iLvskwU D we:`y!Z 2 : 1 

Abycv!Z Aa@we©f³ nq| 

i  

M N

S K

p

BG H

h

A  
 we!kl wbe©Pb : g!b Kwi, SMN I KGH wÎfzRØq m`>k 

Ges G!`i Abyi�c evû MN I GH| cÖgvY Ki!Z n!e  h, 
SMN : KGH = MN2 : GH2 

 A¼b : MN I GH Gi Dci h_vµ!g SA I KB j¤̂ AuvwK| 
g!b Kwi, SA = h, KB = p| 

 cÖgvY :  

 avc-1. SMN = 
1
2
  MN  h Ges KGH = 

1
2
  GH  p 

 
SMN

KGH
 = 

1
2

  MN  h

1
2

  GH  p
 = 

h
p

  
MN
GH

 

 avc-2. SMA I KGB wÎfzRØ!qi ĀM = ĀG, 

 Ā SAM = ĀKBG     [GK mg!KvY] 

  ĀASM = ĀBKG 

  SMA I KGB wÎfzRØq m >̀k!KvYx, ZvB m >̀k| 

  
h
p
 = 

SM
KG

 = 
MN
GH

    [KviY SMN I KGH m`>k] 

 avc-3. 
SMN

KGH
 = 

h
p

  
MN
GH

 = 
MN
GH

  
MN
GH

 = 
MN2

GH2  

  SMN : KGH = MN2 : GH2 (cÖgvwYZ) 

j  
M

P SN C  
 we!kl wbe©Pb : g!b Kwi, MNS Gi MN > MS Ges P, NS Gi 

ga¨we: ỳ| cÖgvY Ki!Z n!e  h, MN2 + MS2 = 2(MP2 + NP2) 

 A¼b : M we:`y  _!K NS Gi Dci MC j¤̂ Uvwb| 
 cÖgvY : 

avc h_v_©Zv 
1. MPC-G 
 ĀMCP = 90ð Ges AwZfzR MP 

 MP2 = MC2 + PC2 

2. MNC G 
 ĀMCN = 90ð Ges AwZfzR MN 

 MN2 = MC2 + NC2 
  = MC2 + (NP + PC)2 
  = MC2 + NP2 + 2NP.PC + PC2 
  = MC2 + PC2 + NP2 + 2NP.PC 
 MN2 = MP2 + NP2 + 2NP.PC 

3. MSC-G ĀMCS = 90ð Gi AwZfzR MS 

 MS2 = MC2 + CS2 
  = MC2 + (PS ý PC)2 

  = MC2 + PS2 ý 2.PS.PC + PC2 
  = MC2 + PC2 + PS2 ý 2PS.PC 
  = MP2 + PS2 ý 2PS.PC 
 MS2 = MP2 + NP2 ý 2NP.PC 

4. avc (2) I avc (3) n!Z cvB, 
 MN2 + MS2 
 = MP2 + NP2 + 2NP.PC + MP2  

+ NP2 ý 2NP.PC 
 = 2MP2 + 2NP2 = 2(MP2 + NP2) 
 MN2 + MS2 = 2(MP2 + NP2) 

 (cÖgvwYZ) 

 
 
[wc_v!Mviv!mi Dccv`¨] 
 
 
[wc_v!Mviv!mi Dccv`¨] 
 
 
 

 
[avc (1)  _!K] 
 

 

 

 

[ P, NS Gi ga¨we: ỳ] 
 

7bs cÖ!kSi mgvavb 

h  `Iqv Av!Q, cotñ + cosñ = p Ges cotñ ý cosñ = q 

 pq = (cotñ + cosñ) (cotñ ý cosñ) 

  = cot2ñ ý cos2ñ = 
cos2ñ
sin2ñ  ý cos2ñ 

  = cos2ñ ö 
1

sin2ñ ý 1  

  = cos2ñ (cosec2ñ ý 1) 
  = cos2ñ . cot2ñ 

  pq = cot2ñ . cos2ñ ( `Lv!bv n!jv) 
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i evgc¶ = p2 ý q2 

  = (cotñ + cosñ)2 ý (cotñ ý cosñ)2    [gvb ewm!q] 

  = 4 cotñ cosñ    [ (a + b)2 ý (a ý b) = 4ab] 

  = 4 cot2ñ cos2ñ 

  = 4 cot2ñ (1 ý sin2ñ) 

  = 4 cot2ñ ý cot2ñ  sin2ñ 

  = 4 cot2ñ ý 
cos2ñ
sin2ñ   sin2ñ 

  = 4 cot2ñ ý cos2ñ 

  = 4 (cotñ + cosñ) (cotñ ý cosñ) 

  = 4 pq 

  p2 ý q2 = 4 pq (cÖgvwYZ) 

j  `Iqv Av!Q, p
q

 = 
2 + 3

2 ý 3
 

 ev, 
cotñ + cosñ
cotñ ý cosñ = 

2 + 3

2 ý 3
 [gvb ewm!q] 

 ev, 
cotñ + cosñ + cotñ ý cosñ
cotñ + cosñ ý cotñ + cosñ = 

2 + 3 + 2 ý 3

2 + 3 ý 2 + 3
  

  [ hvRb-we!qvRb K!i] 

 ev, 
2 cotñ
2 cosñ = 

4

2 3
 

 ev, 

cosñ
sinñ
cosñ = 

2

3
 

 ev, 
cosñ
sinñ   

1

cosñ = 
2

3
 

 ev, 
1

sinñ = 
2

3
 

 ev, sinñ = 
3

2
 

 ev, sinñ = sin60ð 
  ñ = 60ð  [ 0ð < ñ < 90ð] 
 Ans: ñ = 60ð 

8bs cÖ!kSi mgvavb 

h g!b Kwi, A I B ỳBwU ¯9v!bi 
ga¨eZ©x  Kv!bv ¯9vb O we: ỳ!Z 
 ejy!bi Ae¯9vb| O  _!K A I 
B Gi AebwZ  KvY h_vµ!g 

 45ð I 60ð.  
 AZGe, ĀAòOA = 45ð I 
 ĀBòOB = 60ð 

 
60ð 

Aò O 

A P 

45ð 

B 

Bò 

 

 

i O  _!K AB Gi Dci j¤̂ OP 

A¼b Kwi| awi,  ejybwU f:wg 
 _!K OP = h D;PZvq 
Aew¯9Z| wPÎ n!Z, OP = h  

 Ges ĀOAB = ĀAòOA = 45ð 
Ges ĀABO = ĀBòOB = 60ð 

   `Iqv Av!Q, AB = 750 wgUvi 

 
60ð 

Aò O 

A P 

45ð 

B 

Bò 

x 

750 wgUvi  

h 

 

 awi, AP = x 

  BP = AB ý AP = (750 ý x) wgUvi 

 GLb, tan ĀOAP = 
OP
AP

  

 ev, tan 45ð = 
h
x
     

 ev, 1 = 
h
x
  

 ev, x = h 

 Avevi, tan ĀOBP = 
OP
BP

   

 ev, tan 60ð = 
h

750 – x
  

 ev, 3 = 
h

750 – x
  

 ev, h = 3 (750 ý x) 

 ev, h = 3 (750 ý h)    [ x = h] 

 ev, h = 750 3 ý 3h    

 ev, h + 3h = 750 3 

 ev, h (1 + 3) = 750 3 

 ev, h = 
750 3

1 + 3
 

  h = 475.48 wgUvi (cÖvq) 
 A_©vr,  ejybwU f:wg  _!K 475.48 wgUvi (cÖvq) DuPz!Z Aew¯9Z| 

j awi, A we:`y  _!K  ejy!bi mivmwi ` =iZ¡ OA 

 ÔLÕ bs n!Z cÖvß 
 OP = h = 475.48 wgUvi 
 OAP-G 

 sin ĀOAP = 
OP
OA

  

 ev, sin 45ð = 
475.48

OA
  

 ev, 
1

2
  = 

475.48
OA

  

 ev, OA = 475.48  2 

 ev, OA = 672.43 wgUvi (cÖvq) 
 Avevi, B we: ỳ  _!K  ejy!bi mivmwi =̀iZ¡ OB  
  OP = h = 475.48 wgUvi 
 Ges ĀOBP = 60ð 
  OBP-G 

  sinĀOBP = 
OP
OB

 

 ev, sin 60ð = 
h

OB
 

 ev, 
3

2
 = 

475.48
OB

  

 ev, OB = 
475.48  2

3
 

 ev, OB = 549.04 wgUvi| 
    ejyb  _!K A I B Gi mivmwi =̀i!Z¡i cv_©K¨  
   = OA ý OB 

   = (672.43 ý 549.04) wgUvi 
   = 123.39 wgUvi (cÖvq)  (Ans.) 
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 E 

O 

B 

C 

D 

A 

F 
r 

9bs cÖ!kSi mgvavb 
h  `Iqv Av!Q, eM©!¶ÎwUi evûi "`N©̈ , a = 12  m.wg. 
 Avgiv Rvwb, 
 eM©!¶ÎwUi K!Y©i "`N©¨ = 2a GKK 
  = ( 2  12)  m.wg. 
  = 16.971  m.wg. (cÖvq) (Ans.) 
 Ges eM©!¶ÎwUi cwimxgv = 4a GKK 
  = (4  12)  m.wg. 
  = 48  m.wg. (Ans.) 

i  `Iqv Av!Q, e>Ëvs!ki e¨vmva© r = AD = AE = 12 cm 

  `Iqv Av!Q,  K!: ª̀ DrcbS  KvY ñ = 30ð 

 ADE e>Ëvs!ki  ¶Îdj = 
ñ

360
  ðr2 

  = 
30ð
360

  3.1416  (12)2 e.  m.wg. 

  = 37.7 eM©  m.wg. (cÖvq) 
 eM©!¶!Îi  ¶Îdj = (AB)2 eM© GKK 
  = (12)2 eM©  m.wg. 
  = 144 eM©  m.wg. 
 m¤<=Y©  ¶!Îi  ¶Îdj = (37.7 + 144) e.  m.wg. (cÖvq) 
  = 181.7 e.  m.wg. (cÖvq) (Ans.) 

j g!b Kwi, mylg lofy!Ri 
 evûi "`N©̈ , r = 12  m.wg. Ges 
 mylg lofy!Ri evûi msL¨v n = 6 

 Avgiv Rvwb, 

 mylg eûfy!Ri  ¶Îdj = 
na2

4
 cot 

180ð
n

 

 mylg lofy!Ri  ¶Îdj = 
6  122

4
 cot ö 

180ð
6

 = 
6  144

4
 cot 30ð

 = 6  36  3 = 216 3 eM©  m.wg. 
 GLv!b, e>!Ëi e¨vmva© = r = 12  m.wg. 
 e>!Ëi  ¶Îdj = ð . 122 eM©  m.wg. = 144ð eM©  m.wg. 
 e>!Ëi AbwaK&Z As!ki  ¶Îdj = (144ð ý 216 3) eM©  m.wg. 
  = 78.267 eM©  m.wg. (cÖvq) (Ans.) 

10bs cÖ!kSi mgvavb 

h GLv!b, Dcv!Ëi m!e©v;P gvb 63 Ges me©wbgS gvb 40 
  cwimi = (63 – 40) + 1 = 23 + 1 = 24 

  wb!Y©q cwimi 24| 

i ÔKÕ n!Z cÖvß, cwimi = 24 

  kÖwYe¨vwß 5 a!i  kÖwYmsL¨v = 
24
5

  = 4.8  5 

  kÖwYe¨vwß 5 a!i MYmsL¨v wb!ekb mviwY "Zwi Kiv n!jv : 
 kÖwYe¨vwß U¨vwj MYmsL¨v 
40 – 44 || 3 
45 – 49  |||| | 6 

50 – 54  |||| |||| 9 

55 – 59  |||| 5 

60 – 64 || 2 

j msw¶ß c×wZ!Z Mo wbY©!qi mviwY : 

 kÖwYe¨vwß ga¨gvb 

(xi) 

MYmsL¨v 
(fi) 

avc wePz¨wZ, 

ui = 
xi – a

h
  

fiui 

40 – 44 42 3 – 2 – 6 
45 – 49 47 6 – 1 – 6 
50 – 54 52  a 9 0 0 
55 – 59 57 5 1 5 
60 – 64 62 2 2 4 

 gvU  n = 25  õfiui = – 3 

  Mo, –x = a + 
õfiui

n
   h = 52 + 

 – 3
25

   5 = 52 – 0.6 = 51.4 

  wb!Y©q Mo 51.4 

11bs cÖ!kSi mgvavb 

h msL¨vMy!jvi  hvMdj  
 = 70 + 75 + 57 + 71 + 83 + 95 + 88 + 79 = 618 

  Mo = 
msL¨vMy!jvi  hvMdj

 gvU msL¨v  = 
618
8

 = 77.25 (Ans.) 

i ga¨K wbY©!qi MYmsL¨v mviwY :  
 kÖwYe¨vwß MYmsL¨v µg!hvwRZ MYmsL¨v 
36 – 40 7 7 
41 – 45 9 16 
46 – 50 10 26 
51 – 55 17 43 
56 – 60 3 46 
61 – 65 4 50 

 n = 50  

 GLv!b, n = 50  
n
2

 = 
50
2

 = 25  

 A_©vr, ga¨K 25 Zg c` hv (46 – 50)  kÖwY!Z Av!Q|  
 AZGe, ga¨K  kÖwY n!jv (46 – 50)| 

  L = 46, Fc = 16, fm = 10, h = 5  

  ga¨K = L + ( )n
2
 – Fc  × 

h
fm

 = 46 + (25 – 16) × 
5
10

 

  = 46 + 9 × 
5
10

 = 46 + 4.5 = 50.5 (Ans.) 

j MYmsL¨v eûfzR A¼!bi Rb¨ cÖ!qvRbxq mviwY : 
 kÖwYe¨vwß ga¨we:`y MYmsL¨v 
36 – 40 38 7 
41 – 45 43 9 
46 – 50 48 10 
51 – 55 53 17 
56 – 60 58 3 
61 – 65 63 4 

 GLb, QK KvM!Ri x A¶ eivei cÖwZ 1 Ni!K  kÖwY ga¨we: ỳi 
1 GKK Ges y-A¶ eivei cÖwZ 1 Ni MYmsL¨v 1 GKK a!i 
MYmsL¨v eûfzR A¼b Kiv n!jv| g=jwe: ỳ  _!K 35 ch©a@ 
we: ỳMy!jv Av!Q  evSv!Z  Q` wPý e¨envi Kiv n!q!Q|  

 

Xò 

Y 

Yò 

X 35 40 45 50 55 65 

5 

10 

15 

20 

MY
ms

L¨
v 


 

ga¨we:`y  
60 
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  g!Wj  U÷- 15  
eûwbe©vPwb Afx¶v 

 
 

DË
i 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  

16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  

m„Rbkxj 
1bs cÖ!kSi mgvavb 

h  `Iqv Av!Q, a2 = 3 + 2 2 

  = 2 + 2 2 + 1 

  = ( 2)2 + 2 2.1 + 12 

  = ( 2 + 1)2 

   a = 2 + 1 

  wb!Y©q gvb : a = 2 + 1 

i  `Iqv Av!Q, x2 ý 1 = 5x 

  ev, x
2 ý 1
x

 = 5 

  ev, x ý 
1
x
 = 5 

  ev, ( )x ý 
1
x

2
 = 52 [eM© K!i] 

  ev, x2 ý 2 . x . 
1
x

 + 
1
x2 = 25 

  ev, x2 + 
1
x2 = 25 + 2 = 27 

  ev, ( )x2 + 
1
x2

2
 = (27)2    [cybivq eM© K!i] 

  ev, (x2)2 + 2 . x2 . 
1
x2 + ( )1

x2

2
 = 729 

  ev, x4 + 
1
x4 + 2 = 729 

  ev, x
8 + 1
x4  = 729 ý 2 = 727 

   
x8 + 1

x4  = 727 (cÖgvwYZ) 

j ÔKÕ  _!K cvB, a = 2 + 1 

  
1
a
 = 

1

2 + 1
 = 2 ý 1

( 2 + 1) ( 2 ý 1)
 

  = 
2 ý 1

( 2)2 ý 12
 = 

2 ý 1

2 ý 1
 = 2 ý 1 

  a ý 
1
a
 = ( 2 + 1) ý ( 2 ý 1) = 2 + 1 ý 2 + 1 = 2 

 Avevi, ÔLÕ  _!K cvB,  
         x ý 

1
x

 = 5 

  ev, ( )x ý 
1
x

2
 = 52 [eM© K!i] 

  ev, ( )x + 
1
x

2
 ý 4 . x . 

1
x
 = 25 

  ev, ( )x + 
1
x

2
 = 25 + 4 = 29 

   x + 
1
x
 = 29 

 cÖ`Ë ivwk = ( )x2 ý 
1
x2  ( )a3 ý 

1
a3  

  = ( )x + 
1
x

 ( )x ý 
1
x

 
þ
ý
ü

þ
ý
ü( )a ý 

1
a

3 + 3 . a . 
1
a
 ( )a ý 

1
a

 

  = ( 29  5) (23 + 3  2) 

  = 5 29 (8 + 6) 

  = 5 29  14 

  = 70 29 

  wb!Y©q gvb : 70 29. (Ans.) 

2bs cÖ!kSi mgvavb 

h  `Iqv Av!Q, 8xý1 = aý1 + bý1 

 ev, 
8
x
 = 

1
a
 + 

1
b

 

 ev, 
8
x
 = 

a + b
ab

 

 ev, 
x
8
 = 

ab
a + b

 

  x = 
8ab

a + b
 (Ans.) 

i ÔKÕ n!Z cvB, x = 
8ab

a + b
 

 ev, 
x
4a

 = 
2b

a + b
 

 ev, 
x + 4a

x ý 4a
 = 

2b + a + b

2b ý a ý b
  [ hvRb-we!qvRb K!i] 

 ev, 
x + 4a

x ý 4a
 = 

3b + a

b ý a
 ....................... (i) 

 Avevi, x = 
8ab

a + b
 

 ev, 
x
4b

 = 
2a

a + b
 

 ev, 
x + 4b

x ý 4b
 = 

2a + a + b

2a ý a ý b
     [ hvRb-we!qvRb K!i] 

 ev, 
x + 4b

x ý 4b
 = 

3a + b

a ý b
 .................. (ii) 

 (i) I (ii) bs  hvM K!i, 

    
x + 4a

x ý 4a
 + 

x + 4b

x ý 4b
 = 

3b + a

b ý a
 + 

3a + b

a ý b
 

 ev, 
x + 4a

x ý 4a
 + 

x + 4b

x ý 4b
 = 

3b + a

b ý a
 ý 

3a + b

b ý a
 

 ev, 
x + 4a

x ý 4a
 + 

x + 4b

x ý 4b
 = 

3b + a ý 3a ý b

b ý a
 

 ev, 
x + 4a

x ý 4a
 + 

x + 4b

x ý 4b
 = 

2b ý 2a

b ý a
 

 ev, 
x + 4a

x ý 4a
 + 

x + 4b

x ý 4b
 = 

2(b ý a)

(b ý a)
 

  
x + 4a

x ý 4a
 + 

x + 4b

x ý 4b
 = 2 (cÖgvwYZ) 
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j  `Iqv Av!Q, p2 ý 
2p
m

 + 1 = 0 

 ev, p2 + 1 = 
2p
m

  m = 
2p

p2 + 1
 

 evgc¶ = 
1 + m + 1 ý m

1 + m ý 1 ý m
 

  = 

1 + 
2p

p2 + 1
 + 1 ý 

2p
p2 + 1

1 + 
2p

p2 + 1
 ý 1 ý 

2p
p2 + 1

 

  = 

p2 + 1 + 2p
p2 + 1

 + 
p2 + 1 ý 2p

p2 + 1

p2 + 1 + 2p
p2 + 1

 ý 
p2 + 1 ý 2p

p2 + 1

 

  = 

(p + 1)2

p2 + 1
 + 

(p ý 1)2

p2 + 1

(p + 1)2

p2 + 1
 ý 

(p ý 1)2

p2 + 1

 

  = 

p + 1

p2 + 1
 + 

p ý 1

p2 + 1

 
p + 1

p2 + 1
 ý 

p ý 1

p2 + 1

 

  = 
p + 1 + p ý 1

p + 1 ý p + 1
 = 

2p
2

 

  = p = Wvbc¶ 

  
1 + m + 1 ý m

1 + m ý 1 ý m
 = p ( `Lv!bv n!jv) 

3bs cÖ!kSi mgvavb 

h cÖ`Ë mgva@i avivwU 1g c`, a = 3 Ges 
 mvaviY Aa@i, d = 7 ý 3 = 4 

 g!b Kwi, avivwUi n Zg c` = 399 

 Avgiv Rvwb, n Zg c` = a + (n ý 1)d 

  a + (n ý 1)d = 399 

 ev, 3 + (n ý 1)  4 = 399 

 ev, (n ý 1)  4 = 396 

 ev, n ý 1 = 99 

 ev, n = 99 + 1 = 100 

  cÖ`Ë avivi 100 Zg c` 399 (Ans.) 

i g!b Kwi, My!YvËi avivwUi 1g c` = a 

 mvaviY AbycvZ = r 

 Avgiv Rvwb, My!YvËi avivi n Zg c` = arn ý 1 

 cÖkSg!Z, ar6 ý 1 = ý 
3

9
 

 ev, ar5 = ý 
3

9
 ...................... (i) 

 Ges ar10 ý 1 = – 
1

27 3
  

 ev, ar9 = ý 
1

27 3
.............. (ii) 

 (ii) bs  K (i) bs Øviv fvM K!i cvB, 

    
ar9

ar5 = 

ý 
1

27 3

ý 3
9

 

 ev, r4 =  
1

27 3
  

9

3
 

 ev, r4 = 
1

3  3  3
  

 ev, r4 = 
ö


ñ 

1

3

4
 

  r = ñ 
1

3
 

 (i) bs G r = 
1

3
 ewm!q cvB, 

 a  
ö


1

3

5
 = – 

3
9

 

 ev, a = – 
3

9
  3  9 

  a = ý 3 

 Avevi, r = ý 
1

3
 ewm!q cvB, a = 3 

 myZivs avivwUi 1g c` a = ý 3 Ges mvaviY AbycvZ r = 
1

3
 n!j, 

 avivwUi 2q c` = ar = ý 3  
1

3
 = ý 3 

 avivwUi 3q c` = ar2 = ý 3  
ö


1

3

2
 = ý 1 

 avivwUi 4_© c` = ar3 = ý 3  
ö


1

3

3
 = ý 

1

3
 

 Abyi�cfv!e, avivwUi 1g c` = 3 I mvaviY AbycvZ = ý 
1

3
 n!j, 

 2q c` = ý 3, 3q c` = 1 I 4_© c` = ý 
1

3
 

 myZivs wb!Y©q avivwU : ý 3 ý 3 ý 1 ý 
1

3
 ý .......... 

 A_ev, 3 ý 3 + 1 ý 
1

3
 + ............. (Ans.) 

j g!b Kwi, mgva@i avivwUi 1g c` = a 

 Ges mvaviY Aa@i = d 

 Avgiv Rvwb, mgva@i avivi 1g n msL¨K c!`i mgwó, 

 Sn = 
n
2
 {2a + (n ý 1)d} 

 cÖkSg!Z, 10
2

 {2a + (10 ý 1)d} = 150 

  ev, 5(2a + 9d) = 150 

  ev, 2a + 9d = 30 .........................(i) 

  Ges 
20
2

 {2a + (20 ý 1)d} = 500 

  ev, 10(2a + 19d) = 500 

  ev, 2a + 19d = 50 ...................(ii) 

 (ii) bs n!Z (i) bs we!qvM K!i cvB, 
  19d ý 9d = 50 ý 30 
 ev,  10d = 20 

 ev, d = 2 

  mgva@i avivwUi mvaviY Aa@i, d = 2 
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 d = 2, (i) bs mgxKi!Y ewm!q cvB, 
  2a + 9  2 = 30 
 ev, 2a = 30 ý 18 

 ev, 2a = 12 

 ev, a = 6 

 myZivs avivwUi 1g c`, a = 6 

 Avgiv Rvwb, mgva@i avivi n Zg c` = a + (n ý 1)d 

  avivwUi 35 Zg c` = a + (35 – 1)d 

  = 6 + 34  2 = 74 (Ans.) 

4bs cÖ!kSi mgvavb 

h  

 
 GLv!b, ABC wÎfz!Ri f:wg, BC = a = 5  m. wg. Ges 

f:wgmsjMS  KvYØq, ĀABC = ĀBCA = Āx = 30ð| 

i  
A

B C

E D

 
 g!b Kwi, ABC Gi Af¨a@!i D GKwU we:`y| 
 B, D I C, D  hvM Kwi| 
 cÖgvY Ki!Z n!e  h, AB + AC > BD + CD. 

 A¼b : CD  K ewa©Z Kwi  hb Zv AB  K E we: ỳ!Z  Q` K!i| 
 cÖgvY : 
 avc-1 : ACE G, 
 AC + AE > CE  

[ wÎfz!Ri  h!Kv!bv ỳB evûi mgwó Gi Z&Zxq evû A!c¶v e>nËi] 

 ev, AC + AE > CD + DE  [ CE =  CD + DE] 

 avc-2 : Avevi, BED G, BE + DE > BD 

 avc-3 : myZivs, (AC + AE) + (BE + DE) > (CD + DE) + BD 

[avc 1  I avc 2 n!Z] 

 ev, AC + (AE + BE) + DE > (CD + BD) + DE 

 ev, AC + AB > CD + BD      [DE ev` w`!q] 
  AB + AC > BD + CD. (cÖgvwYZ) 

j  

 
 ABC Gi AB  K E ch©a@ Ges AC  K F ch©a@ ewa©Z 

Kwi| G!Z B I C we: ỳ!Z h_vµ!g ewnt¯9 ĀEBC I 
ewnt¯9 ĀFCB DrcbS nq| ĀEBC I ĀFCB Gi mgwØLÊK 
BO I CO ci¯<i O we: ỳ!Z wgwjZ n!q!Q| cÖgvY Ki!Z 
n!e  h, ĀBOC = 90ð ý 

1
2
 ĀA 

 cÖgvY : 
 avc 1 : ABC Gi ewnt¯9 ĀCBE = ĀA + ĀC 

 [ewnt¯9  KvY Gi Aa@t¯9 wecixZ  KvYØ!qi mgwói mgvb] 
  Abyi�cfv!e, ĀBCF = ĀA + ĀB 

 avc 2 : GLb, BOC G 
 ĀBOC + ĀOBC + ĀOCB = 180ð 

[wÎfz!Ri wZb!Kv!Yi mgwó 180ð] 

 ev, ĀBOC + 
1
2

 ĀCBE + 
1
2
 ĀBCF = 180ð 

 ev, ĀBOC + 
1
2
 (ĀA + ĀC) + 

1
2

 (ĀA + ĀB) = 180ð      [(1) n!Z] 

 ev, ĀBOC + 
1
2

 (ĀA + ĀB + ĀC + ĀA) = 180ð 

 ev, ĀBOC + 
1
2
 (180ð + ĀA) = 180ð [ ĀA + ĀB + ĀC = 180ð] 

 ev, ĀBOC + 90ð + 
1
2
 ĀA = 180ð 

 ev, ĀBOC = 180ð ý 90ð ý 
1
2

 ĀA 

  ĀBOC = 90ð ý 
1
2
 ĀA (cÖgvwYZ) 

5bs cÖ!kSi mgvavb 

h  

 a 
 

a 

 
 wP!Î ABCD B DwÏó i¤̂m| 

i  

 
  `Iqv Av!Q, GKwU wÎfz!Ri f:wg x = 5  m.wg., f:wg msjMS 

GKwU  KvY ĀB = 50ð Ges Aci `yB evûi Aa@i y = 1  m.wg.| 
 wÎfzRwU AuvK!Z n!e| 
 A¼!bi weeiY :  
 1.  h  Kv!bv iwk¥ BE  _!K BC = x = 5  m.wg.  K!U wbB| 

BC  iLvs!ki B we: ỳ!Z ĀB = ĀCBF AuvwK| 
 2. BF iwk¥  _!K BD = y = 1  m.wg.  K!U wbB| 
 3. C, D  hvM Kwi| CD  iLvs!ki  h cv!k F we: ỳ Av!Q  mB 

cv!k C we:`y!ZĀFDC- Gi mgvb K!i ĀDCA AuvwK| 
 4. CA, DF  K A we: ỳ!Z  Q` K!i| Zvn!j, ABC-B DwÏó wÎfzR| 
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j  

 
x + 1 

6  m.wg. 

y + 3 
4  m.wg. 

ĀB + 5ð 
55ð 

x + 1 

 

 
 g!b Kwi, GKwU mvgva@wi!Ki ỳBwU K!Y©i "`N©¨ h_vµ!g      

y + 3 = 4  m.wg. I x + 1 = 6  m.wg. Ges G!`i Aa@f©y³ 
 KvY ĀB + 5ð = 55ð  `Iqv Av!Q| mvgva@wiKwU AuvK!Z n!e| 

 A¼!bi weeiY : 
 1.  h!Kv!bv iwk¥ AM  _!K AC = y + 3 = 4  m.wg.  K!U 

wbB| AC Gi ga¨we:`y O wbY©q Kwi| 
 2. O we:`y!Z ĀAOP = ĀB + 5ð = 55ð AuvwK| 
 3. OP Gi wecixZ iwk¥ OQ AuvwK| 

 4. KY© x + 1  K mgwØLwÊZ Kwi| OP Ges OQ  _!K 1
2
 (x + 1) 

Gi mgvb K!i h_vµ!g OB Ges OD Ask  K!U wbB| 
 5. GLb, A, B, B, C, C, D Ges D, A  hvM Kwi| Zvn!j, 

ABCD-B DwÏó mvgva@wiK| 

6bs cÖ!kSi mgvavb 

h   
 

O 
B A 

D C  
 we!kl wbe©Pb : O  K: ª̀wewkó ABCD e>!Ë AB e¨vm Ges 

CD e¨vm wfbS  h!Kv!bv GKwU R¨v| cÖgvY Ki!Z n!e  h, 
e>!Ëi e¨vmB e>nËg R¨v| A_©vr, AB > CD. 

 A¼b : O, C Ges O, D  hvM Kwi| 
 cÖgvY : 
 avc-1. OA = OB = OC = OD  [GKB e>!Ëi e¨vmva©] 
 GLb, OCD-G, 
 OC + OD > CD [wÎfy!Ri  h  Kv!bv ỳB evûi  mgwó Z&Zxq evû A!c¶v e>nËi] 
 ev, OA + OB > CD 

 A_©vr, AB > CD.  
  e>!Ëi e¨vmB e>nËg R¨v| (cÖgvwYZ) 

i we!kl wbe©Pb : 
g!b Kwi, O e>!Ëi  K: ª̀ Ges PQ I RS 

`yBwU R¨v| O  _!K PQ I RS Gi Dci 
h_vµ!g OM I ON j¤̂| Zvn!j OM I 
ON  K: ª̀  _!K h_vµ!g PQ I RS R¨v 
Gi =̀iZ¡ wb!`©k K!i| OM = ON n!j 
cÖgvY Ki!Z n!e  h, PQ = RS. 

 

P 

O 

Q 

S 

R 

N 

M 

 

 A¼b : O, P I O, R  hvM Kwi| 
 cÖgvY : 
 avc-1 :  h!nZz OM  PQ I ON  RS 

  myZivs, ĀOMP = ĀONR = GK mg!KvY| 
 avc-2 : GLb, OPM Ges ORN mg!KvYx wÎfzRØ!qi g!a¨ 
  AwZfzR OP = AwZfzR OR  [Df!q GKB e>!Ëi e¨vmva©] 
   Ges OM = ON   [ `Iqv Av!Q] 
   OPM  ORN 

[mg!KvYx wÎfz!Ri AwZfzR-evû me©mgZv Dccv`¨] 
   PM = RN 

 avc-3 : PM = 
1
2

 PQ Ges RN = 
1
2

 RS [  K:`ª  _!K e¨vm wfbS 

 h!Kv!bv R¨v Gi Dci Aw¼Z j¤^ R¨v!K mgwØLwÊZ K!i] 

 avc-4 : myZivs 
1
2

 PQ = 
1
2

 RS 

  A_©vr, PQ = RS.    (cÖgvwYZ) 

j we!kl wbe©Pb :  `Iqv Av!Q, O  
 K: ª̀wewkó e>!Ëi PQ, RS R¨vØq 
e>!Ëi  fZ!i Aew¯9Z  h!Kv!bv 
we: ỳ E  Z mg!Kv!Y wgwjZ 
n!q!Q| P, O; O, Q; O, R; O, S 
 hvM Kwi|  

 P 

O 

R 

Q 

S E 

 

 cÖgvY Ki!Z n!e  h, ĀPOS + ĀQOR = `yB mg!KvY| 
 A¼b : P, R  hvM Kwi| 
 cÖgvY :  
 avc-1. PS Pv!ci Dci  K: ª̀¯9 ĀPOS = e>Ë¯9 2ĀPRS    

[e>!Ëi GKB Pv!ci Dci `Êvqgvb  K:`ª¯9  KvY e>Ë¯9  Kv!Yi wØMyY]  
 QR Pv!ci Dci  K: ª̀¯9 ĀQOR = e>Ë¯9  2ĀRPQ  [GKB Kvi!Y] 
 AZGe, ĀPOS + ĀQOR = 2 ĀPRS + 2ĀRPQ   

 avc-2. PER mg!KvYx wÎfz!R, 
 ĀPRE + ĀRPE = GK mg!KvY  [ ĀPER = GK mg!KvY] 
 AZGe, ĀPOS + ĀQOR = 2 ĀPRE + 2ĀRPE  

   [ ĀPRS = ĀPRE Ges ĀRPQ = ĀRPE] 

  ĀPOS + ĀQOR = 2 (ĀPRE + ĀRPE) 

  = `yB mg!KvY 
  ĀPOS + ĀQOR = `yB mg!KvY|   (cÖgvwYZ) 

7bs cÖ!kSi mgvavb 

h  `Iqv Av!Q, 
 secx = cosecy = 2 
  secx = 2 cosecy = 2 

 ev, secx = sec60ð ev, cosecy = cosec30ð 
  x = 60ð  y = 30ð 
  cÖ`Ë ivwk = sin(x + y) = sin(60ð + 30ð) = sin90ð = 1 (Ans.) 
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i  `Iqv Av!Q, 
     P = 2 

 ev, cosA + sinA = 2 

 ev, cosA = 2 ý sinA 

 ev, cos2A = ( 2 ý sinA)2    [eM© K!i] 

 ev, 1 ý sin2A = 2 ý 2 2sinA + sin2A 

 ev, 2sin2A ý 2 2sinA + 1 = 0 

 ev, ( 2sinA)2 + 2 2sinA.1 + 12 = 0 

 ev, ( 2sinA ý 1)2 = 0 

 ev, 2sinA ý 1 = 0 

 ev, 2sinA = 1 

 ev, sinA = 
1

2
 

 ev, sinA = sin45ð 

 A = 45ð (cÖgvwYZ)  

j  `Iqv Av!Q, A = sinñ Ges B = cosñ 

 evgc¶ = 
A + 1 ý B

A ý 1 + B
 = 

sinñ + 1 ý cosñ
sinñ ý 1 + cosñ  [gvb ewm!q] 

  = 

cosñ 
ö


sinñ

cosñ + 
1

cosñ ý 
cosñ
cosñ

cosñ 
ö


sinñ

cosñ ý 
1

cosñ + 
cosñ
cosñ

 

  = 
tanñ + secñ ý 1

tanñ ý secñ + 1
 

  = 
tanñ + secñ ý 1

ý (secñ ý tanñ) + (sec2ñ ý tan2ñ)
 

  = 
tanñ + secñ ý 1

ý (secñ ý tanñ) + (secñ + tanñ) (secñ ý tanñ)
 

  = 
secñ + tanñ ý 1

(secñ ý tanñ) (secñ + tanñ ý 1)
 

  = 
1

secñ ý tanñ  

  = 
1

1

cosñ ý 
sinñ
cosñ

 

  = 
1

1 ý sinñ
cosñ

 

  = 
cosñ

1 ý sinñ 

  = 
B

1 ýA
 

  = Wvbc¶ 

  
A + 1 ý B

A ý 1 + B
 = 

B

1 ýA
 (cÖgvwYZ) 

8bs cÖ!kSi mgvavb 

h DbSwZ  KvY : f:Z!ji Dc!ii  Kv!bv we:`y f:wgi mgva@ivj 
 iLvi mv!_  h  KvY DrcbS K!i Zv!K DbSwZ  KvY e!j| 

 AebwZ  KvY : f:Z!ji mgva@ivj  iLvi wb!Pi  Kv!bv we: ỳ  
f:- iLvi mv!_  h  KvY DrcbS K!i Zv!K AebwZ  KvY e!j| 

i GLv!b, EA || BC, 

 AD  BC, DC = 10 wgUvi 
 DbSwZ  KvY ĀACD = 45ð 
 ĀBAE = 30ð 
 ĀABD = ĀBAE = 30ð 

 
E 

A 

B D 

30ð 

45ð 

(10 m) C  
 ACD mg!KvYx wÎfz!R, 

 tan ĀACD = 
AD
DC

 

 ev, tan 45ð = 
AD
10

 

 ev, 1 = 
AD
10

 

 ev, AD = 10 

 ABD mg!KvYx wÎfz!R, 

 sin ĀABD = 
AD
AB

 

 ev, sin 30ð = 
10
AB

 

 ev, 
1
2
 = 

10
AB

 

 ev, AB = 20 

  AB evûi "`N©̈  20 wgUvi| 

j ACD mg!KvYx wÎfz!R, 

 cos ĀACD = 
DC
AC

 

 ev, cos 45ð = 
10
AC

 

 ev, 
1

2
 = 

10
AC

 

 ev, AC = 10 2 

 ev, AC = 14.1421 (cÖvq) 
 ABD mg!KvYx wÎfz!R, 

  tan ĀABD = 
AD
BD

 

 ev, tan 30ð = 
10
BD

 

 ev, 
1

3
 = 

10
BD

 

 ev, BD = 10 3 

 ev, BD = 17.3205 (cÖvq) 
 BC = BD + DC 

  = (17.3205 + 10) wgUvi  
  = 27.3205 wgUvi 
 ABC Gi cwimxgv = AB + BC + AC 

  = (20 + 27.3205 + 14.1421) wgUvi 
  = 61.4626 wgUvi 
  = 61.46 wgUvi 
  ABC Gi cwimxgv 61.46 wgUvi (cÖvq)| (Ans.) 
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9bs cÖ!kSi DËi 

h GKwU Nb!Ki GK evûi "`N©¨ a n!j, Zvi m¤<=Y© c>!ôi 
 ¶Îdj 6a2 eM© GKK n!e| 

 cÖkSg!Z, 6a2 = 108 

  ev, a2 = 
108

6
 

  ev, a2 = 18 

  ev, a = 18 

  ev, a = 3 2 

  K!Y©i "`N©¨ = 3a GKK 

  = 3 × 3 2 wgUvi 

  = 3 6 wgUvi 

  wb!Y©q K!Y©i "`N©¨ 3 6 wgUvi| (Ans.) 

i awi, eM©!¶!Îi GK evûi "`N©¨ = a  m.wg. 
  eM©!¶!Îi K!Y©i "`N©¨ = 2a  m.wg. 
 cÖkSg!Z, 2a = 30 2 

  ev, a = 
30 2

2
 

   a = 30 

  eM©!¶!Îi cwimxgv = 4a  m.wg. 
  = (4 × 30)  m.wg. 
  = 120  m.wg. 
 awi, mgevû wÎfz!Ri GK evûi "`N©¨ x  m.wg. 
  cwimxgv = 3x  m.wg. 
 kZ©vbyhvqx, 3x = 120 

 ev, x = 
120

3
 

  x = 40  m.wg. 

  mgevû wÎfzRwUi  ¶Îdj = 
3x2

4
 eM©  m.wg. 

  = 
3

4
 × (40)2 eM©  m.wg. 

  = 
3

4
 × 1600 eM©  m.wg. 

  = 400 3 eM©  m.wg. 
  wb!Y©q mgevû wÎfzRwUi  ¶Îdj 400 3 eM©  m.wg.| (Ans.) 

j 8  m.wg. I 6  m.wg. evûwewkó AvqZ!¶Î!K e>nËg evûi 
PZzẁ ©!K  Nviv!j Zv GKwU wmwjÛvi AvK&wZi Nbe¯8 DrcbS K!i| 

 hvi D;PZv, h = 8  m.wg. 
 Ges f:wgi e¨vmva©, r = 6  m.wg. 
  c>ôZ!ji  ¶Îdj = 2ðr (r + h) eM© GKK 

  = 2 × 3.1416 × 6(6 + 8) eM©  m.wg. 
  = 2 × 3.1416 × 6 × 14 eM©  m.wg. 
  = 527.788 eM©  m.wg. 
  wb!Y©q c>ôZ!ji  ¶Îdj 527.788 eM©  m.wg. (cÖvq)| (Ans.) 

10bs cÖ!kSi mgvavb 

h GLv!b, Dcv!Ëi m!e©v;P gvb = 74 Ges me©wbgS gvb = 36 
cwimi = (74 – 36) + 1 = 38 + 1 = 39 

  kÖwY e¨eavb 5 a!i  kÖwYmsL¨v  = 
39
5

  = 7.8  8 

  kÖwY e¨eavb 5 a!i MYmsL¨v mviwY "Zwi Kiv n!jv : 
 kÖwYe¨vwß U¨vwj MYmsL¨v 
36 – 40  4 

41 – 45   7 

46 – 50   14 

51 – 55  
  8 

56 – 60  4 

61 – 65  2 

66 – 70  0 
71 – 75  1 

i msw¶ß c×wZ!Z Mo wbY©!qi mviwY:  

 kÖwYe¨vwß ga¨gvb 

(xi) 

MYmsL¨v 
(fi) 

avc wePz¨wZ, 

ui = 
xi – a

h
  

fiui 

36 – 40 38 4 – 4 –16 
41 – 45 43 7 – 3 – 21 
46 – 50 48 14 – 2 – 28 
51 – 55 53 8 – 1 – 8 
56 – 60 58  a 4 0 0 
61 – 65 63 2 1 2 
66 – 70 68 0 2 0 
71 – 75 73 1 3 3 

 gvU  n = 40  õfiui = – 68 

  Mo, –x = a + 
õfiui

n
   h = 58 + 

– 68
40

   5  = 58 – 8.5 = 49.5 

  wb!Y©q Mo 49.5. 

j AvqZ!jL A¼!bi Rb¨ cÖ!qvRbxq mviwY : 
 kÖwYe¨vwß Awew”QbS  kÖwYe¨vwß MYmsL¨v 
36 – 40 35.5 – 40.5 4 
41 – 45 40.5 – 45.5 7 
46 – 50 45.5 – 50.5 14 
51 – 55 50.5 – 55.5 8 
56 – 60 55.5 – 60.5 4 
61 – 65 60.5 – 65.5 2 
66 – 70 65.5 – 70.5 0 
71 – 75 70.5 – 75.5 1 

 QK KvM!Ri X-A!¶ Awew;QbS  kÖwYmxgvi 1 GKK = 1 Ni 
wb!q Ges Y-A!¶ MYmsL¨vi 1 GKK = 1 Ni wb!q 
AvqZ!jL AuvKv n!jv| g=jwe:`y n!Z 35.5 ch©a@  Q` wP‎ý 
Øviv c =!e©i NiMy!jv we`¨gvb  evSv!bv n!q!Q| 

 

 

MY
ms

L¨
v 

 

Awew;QbS  kÖwYe¨vwß  

5 

O 

10 

15 

35
.5

 

40
.5

 

45
.5

 

50
.5

 

55
.5

 

60
.5

 

65
.5

 

70
.5

 

X 

75
.5

 

Y 

20 

 

 



P¨v‡Ýji GmGmwm kU© mv‡Rk‡Ýi DËigvjv     256 

11bs cÖ!kSi mgvavb 

h µ!gv!hvwRZ MYmsL¨v mviwY wbgSi�c : 

 kÖwYe¨vwß MYmsL¨v µg!hvwRZ MYmsL¨v 
31 – 40 5 5 

41 – 50 9 14 

51 – 60 10 24 

61 – 70 7 31 

71 – 80 5 36 

81 – 90 12 48 

91 – 100 2 50 

 gvU n = 50  

 GLv!b, n
2
  = 

50
2

 = 25 

 25 Zg c!`i gvb n!e ga¨K| AZGe 25 Zg c!`i  
 Ae¯9vb (61 – 70)  kÖwY!Z| 
 AZGe ga¨K  kÖwY (61 – 70) 

 Fc = ga¨K  kÖwYi c=e©eZ©x µg!hvwRZ MYmsL¨v  = 24. 

i ÔKÕ n!Z cÖvß mviwY e¨envi K!i, 

  ga¨K = L + ( )n
2
 – Fc    

h

m
  

  = 61 + (25 – 24)  
10
7

  

  = 61 + 1.43 = 62.43 

GLv!b, 
L = 61 

Fc= 24 

m = 7 

h = 10 

 Avevi, GLv!b MYmsL¨v me©vwaKevi 12 Av!Q (81 – 90) 
 kÖwY!Z| AZGe, cÖPziK  kÖwY (81 – 90)| 

  ga¨K = L + 
1

1 + 2
  h 

  = 81 + 
7

 7 + 10
   10 

  = 81 + 
70
17

  

  = 81 + 4.12 
  = 85.12 

GLv!b, 
L = 81 
1 = 12 – 5 = 7 
2 = 12 – 2 = 10 
h = 10 

  ga¨K I cÖPzi!Ki e¨eavb = (85.15 – 62.43) = 22.69 

j ÔKÕ n!Z cÖvß, 
 µg!hvwRZ MYmsL¨v mviwY e¨envi K!i AwRf  iLv AuvKv 

n!jv| QK KvM!Ri X-A!¶  kÖwYi D;Pmxgvi 2 GKK = 1 
Ni Ges Y A!¶ µg!hvwRZ MYmsL¨vi 2 GKK = 1 Ni wb!q 
AwRf  iLv AuvKv n!jv| g=jwe:`y n!Z 30 ch©a@  Q` wP‎ý Øviv 
c =!e©i NiMy!jv we`¨gvb  evSv!bv n!q!Q| 
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