
iz'ui=k ossQ fofHkUu vk;keksa ij vad Hkkj.k fuEufyf[kr vuqlkj gSA
(A)    fofHkUu mi&fo"k;@fo"k;&oLrq ;wfuV ij Hkkj.k

Øe la[;k mi&fo"k; vad
1. laca/ ,oa iQyu 10
2. chtxf.kr 13
3. dyu             44
4. lfn'k ,oa f=kfoeh;&T;kfefr 17
5. jSf[kd izksxzkeu 06
6. izkf;drk             10

oqQy ;ksx 100
(B)    iz'uksa osQ fofHkUu izdkj ij Hkkj.k
        Øe iz'u dk izdkj izR;sd iz'u ij iz'uksa dh la[;k vad

la[;k vad oqQy la[;k
        1. cgqfodYih;@oLrqfu"B@ 01 10         10

vfr y?kq mÙkjh; iz'u
        2. y?kq mÙkjh; iz'u 04 12         48
        3. nh?kZ mÙkjh; iz'u 06 07         42

oqqQy ;ksx 29       100
(C)  pquko@fodYi dh ;kstuk
        iz'ui=k osQ fofHkUu Hkkxksa esa fodYi dk izko/ku ugha gSA rFkkfi pkj vadksa okys pkj iz'uksa

esa rFkk N% vadkas okys nks iz'uksa esa vkUrfjd fodYi dk izko/ku gSA
Cyw fizaV

;wfuV/iz'u dk izdkj cgq fodYih@vfr y?kq mÙkjh; nh?kZ ;ksx
y?kq mÙkjh; iz'u iz'u mÙkjh;

laca/ ,oa iQyu - 4 (1) 6 (1) 10 (2)
cht xf.kr 3 (3) 4 (1) 6 (1) 13 (5)
dyu 4 (4) 28 (7) 12 (2) 44 (13)
lfn'k ,oa f=kfoeh;
T;kfefr 3 (3) 8 (2) 6 (1) 17 (6)
jSf[kd izksxzkeu – – 6 (1) 6   (1)
izkf;drk – 4 (1) 6 (1) 10 (2)
;ksx 10 (10) 48 (12) 42 (7) 100(29)

xf.kr - d{kk  12
le; : 3 ?kaVs
iw.kkZad : 100

iz'ui=k dk izk:i

lsV-II
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[kaM -A
iz'u la[;k 1 ls 3 rd izR;sd esa fn, gq, pkj fodYiksa esa ls lgh mÙkj pqfu,&

1. ;fn ∗ ,d ,slh f}vk/kjh lafØ;k gS] tks ∗: R × R → R, bl izdkj dh gS fd
a ∗ b = a + b2, rks –2∗5 dk eku gS]

(A) –52 (B) 23 (C) 64 (D) 13

2. ;fn sin–1 : [–1, 1] → 
3,π π⎡ ⎤

⎢ ⎥2 2⎣ ⎦
,d iQyu gS] rks sin–1 

1
2

⎛ ⎞−⎜ ⎟
⎝ ⎠

 cjkcj gSA

(A) 6
−π

(B) 6
−π

(C)
5

6
π

(D)
7

6
π

3. fn;k gqvk gS fd 
9 6
3 0

⎛ ⎞
⎜ ⎟
⎝ ⎠

= 
2 3
1 0

⎛ ⎞
⎜ ⎟
⎝ ⎠

3 0
1 2

⎛ ⎞
⎜ ⎟
⎝ ⎠

 nksuksa i{kksa ij izkjfEHkd iafDr :ikUrj.k

R1 → R1–2 R2 dk iz;ksx djus ij] gesa fuEufyf[kr ifj.kke izkIr gksrk gS

(A)
3 6
3 0

⎛ ⎞
⎜ ⎟
⎝ ⎠

 = 
2 3
1 0

⎛ ⎞
⎜ ⎟
⎝ ⎠

 
1 4
1 2

−⎛ ⎞
⎜ ⎟
⎝ ⎠

(B) 
3 6
3 0

⎛ ⎞
⎜ ⎟
⎝ ⎠

 = 
0 3
1 0

⎛ ⎞
⎜ ⎟
⎝ ⎠

 
3 0
1 2

⎛ ⎞
⎜ ⎟
⎝ ⎠

(C)
3 6

3 0
−⎛ ⎞

⎜ ⎟
⎝ ⎠

 = 
2 3
1 0

⎛ ⎞
⎜ ⎟
⎝ ⎠

 
3 0
3 2

⎛ ⎞
⎜ ⎟−⎝ ⎠

(D) 
3 6

3 0
−⎛ ⎞

⎜ ⎟
⎝ ⎠

 = 
4 3

1 0
−⎛ ⎞

⎜ ⎟
⎝ ⎠

 
3 0
1 2

⎛ ⎞
⎜ ⎟
⎝ ⎠

4. ;fn A  dksfV 3 dk ,d oxZ vkO;wg gS rFkk |A| = 5 gS, rks |adj. A| dk eku D;k gS?

5. ;fn A rFkk B dksfV 3 osQ oxZ vkO;wg] bl izdkj osQ gSa fd |A| = –1 rFkk |B| = 4, rks
|3(AB)| dk eku D;k gS?

iz'u la[;k 6, 7 rFkk 8 esa ls izR;sd esa fjDr LFkkuksa dh iwfrZ dhft,&

6. vodyt lehdj.k 

3

1 d y
d x

⎡ ⎤⎛ ⎞
⎢ + ⎥⎜ ⎟
⎢ ⎥⎝ ⎠⎣ ⎦

=
22

2

d y
d x

⎛ ⎞
⎜ ⎟
⎝ ⎠

 dh ?kkr _______ gSA
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7. jSf[kd vody lehdj.k 
d yx

xd  – y = x2 dks gy djus osQ fy, lekdyu

xq.kd  _______ gSA

8.
2ˆ ˆ – i j  dk eku _______gSA

9. lery 3x + 4y –7 = 0 RkFkk 6x + 8y + 6 = 0 osQ chp dh nwjh D;k gS\

10. ;fn a  ,d ek=kd lfn'k gS rFkk (x –  a) . (x + a) = 99 gS, rks | x | dk eku D;k gS\

[kaM-B

11. eku yhft, fd n ,d /u iw.kkZad gS rFkk R ,d laca/ Z esa bl izdkj ifjHkkf"kr gS fd
∀ a, b ∈ Z, a R b ;fn vkSj osQoy ;fn a – b n ls HkkT; gSA fl¼ dhft, fd R ,d
rqY;rk laca/ gSA

12. fl¼ dhft, fd cot–17 + cot–18 + cot–118 = cot–13.

vFkok

lehdj.k 1 1 1 2tan (2 ) tan (2 ) tan , 3 3
3

x x x− − −+ + − = − < <  dks gy dhft,\

13. x osQ fy, gy dhft,] 
2 6 1
6 1 2 0
1 2 6

x x x
x x x
x x x

+ + −
+ − + =
− + +

vFkok

;fn A = 
1 2
3 4

⎛ ⎞
⎜ ⎟
⎝ ⎠

 RkFkk B = 
1 1 2
3 2 –3

−⎛ ⎞
⎜ ⎟
⎝ ⎠

, rks lR;kfir dhft, fd (AB)′ = B′ A′ .

14. k dk eku fu/kZfjr dhft, ftlls iQyu
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f (x) = 

.cos 2 π,
π 4 4

π5,
4

k x x
x

x

⎧ ≠⎪ −⎪
⎨
⎪ =⎪⎩

;fn

;fn

x =
π
4 ij larr gksA

15. ;fn y = 1cosa xe − gS] rks n'kkZb, fd (1 – x2) 
2

2

d y
d x

– 2– 0dyx a y
dx

=

16. oØ  x = sin3t , y = cos2t dh] t = 
π
4
ij] Li'kZ js[kk dk lehdj.k Kkr dhft,A

vFkok

mu varjkyksa dks Kkr dhft, ftuesa iQyu f  (x)  = sin4 x + cos4 x, 0 < x < π
2

 fujarj

o/Zeku vFkok fujarj gzkleku gSA

17.
π

4 36

0

sin cosx x dx∫ dk eku Kkr dhft,A

18. 2

3 1
2 2 3

x dx
x x

+
− +∫ dk eku Kkr dhft,A

vFkok
2.(log )x x dx∫ dk eku Kkr dhft,A

19. vody lehdj.k 2y 
x
ye  dx + (y – 2 x

x
ye ) dy = 0 dk fof'k"V gy Kkr dhft,] fn;k

gqvk gS fd x = 0 tc y =1

20. ;fn  ˆ ˆˆ ˆ ˆ ˆ2 2 , 2 – 3a i j k b i j k= − + = + vkSj ˆˆ ˆ2 4c i j k= − + gS] rks b c a+ dk osQ

vuqfn'k iz{ksi Kkr dhft,A

21. fcUnq (1, 2, –4) ls gks dj tkus okyh rFkk js[kkvksa ˆ ˆˆ ˆ ˆ ˆ(8 16 10 ) (3 16 7 )r i j k i j kλ= − + + − +

vkSj r ˆ ˆˆ ˆ ˆ ˆ(15 29 5 ) (3 8 5 )i j k i j k+ + + + −µ ij yac js[kk dk lfn'k lehdj.k fu/kZfjr

dhft,A
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22. rhu flDdksa esa ls ,d vufHkur flDdk gS] ftls mNkyus ij 60% iV vkrk gS] nwljk Hkh
vufHkur flDdk gS] ftls mNkyus ij 75% fpr vkrk gS rFkk rhljk vufHkur fLkDdk gSA
rhuksa flDdksa eas ls ,d ;kn`PN;k pquk tkrk gS vkSj fiQj mNkyk tkrk gS] ftl ij fpr vkrk
gSA bl ckr dh izkf;drk D;k gS fd ;g vufHkur flDdk gksxk\

[kaM&C

23. A–1 Kkr dhft, tcfd A = 

4 1 3
2 1 1
3 1 2

⎛ ⎞
⎜ ⎟
⎜ ⎟
⎜ ⎟−⎝ ⎠

 gSA vr% fuEufyf[kr lehdj.k fudk; dks

gy dhft,% 4 x + 2 y + 3 z = 2,  x + y + z = 1, 3 x + y – 2 z = 5

vFkok

izkjfEHkd :iakrj.kksa dk iz;ksx djosQ] A–1 Kkr dhft,] tcfd A = 
1 2 2
1 3 0
0 2 1

−⎛ ⎞
⎜ ⎟−⎜ ⎟
⎜ ⎟−⎝ ⎠

24. fl¼ dhft, fd iznÙk fr;Zd mQ¡pkbZ okys vf/dre vk;ru osQ 'kaoqQ dk v/Z 'kh"kZdks.k
1tan 2− gSA

25. ;ksxiQy dh lhek fof/ ls 
3

2

3

(3 2 5)x x dx+ +∫  dk eku fudkfy,A

26. lekdyu dk iz;ksx djosQ] ?ku x-v{k rFkk o`Ùk x2 + y2 = 4 osQ] fcanq (1, 3 ) ij]
vfHkyEc ,oa Li'kZ js[kk }kjk cuus okys f=kHkqt dk {ks=kiQy Kkr dhft,A

27. leryksa x + 3 y + 6 = 0 rFkk 3 x – y – 4z = 0 osQ izfrPNsnu ls gks dj tkus okys vkSj ewy
fcanq ls bdkbZ yacor nwjh okys lery dk lehdj.k Kkr dhft,A

vFkok

fcanq (3, 4, 5) ls lery x + y + z = 2 dh] js[kk 2 x = y = z osQ lekUrj ukih xbZ] nwjh
Kkr dhft,A
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28. pkj [kjkc cYc la;ksx ls 6 vPNs cYcksa esa fey x, gSaA ;fn fdlh cYc dks osQoy ns[k
dj] ;g dguk laHko ugha gS fd og [kjkc gS ;k ugha] rks [kjkc cYcksa dh la[;k dk
izkf;drk caVu Kkr dhft,] ;fn bl <sj esa ls pkj cYc ;kn`PN;k fudkys tkrs gSaA

29. ,d I+kQuhZpj I+kQeZ oqQlhZ vkSj esT+k cukrh gS] ftuesa ls izR;sd osQ fy, A, B rFkk C rhu e'khuksa
dh vko';drk iM+rh gSA ,d oqQlhZ dks cukus osQ fy, e'khu A ij 2 ?kaVs] e'khu B ij
1 ?kaVk rFkk e'khu C  ij ,d ?kaVk dke djus dh vko';drk gSA izR;sd es”k osQ fy, A
vkSj B e'khuksa esa ls izR;sd ij 1 ?kaVk rFkk e'khu C ij 3 ?kaVs dke djus dh vko';drk
iM+rh gSA ,d oqQlhZ dks cspus ij 30 #- ykHk izkIr gksrk gS] tcfd ,d esT+k ij 60 #- ykHk
izkIr gksrk gSA izfr lIrkg e'khu A ij oqQy 70 ?kaVs] e'khu B ij oqQy 40 ?kaVs rFkk e'khu
C ij oqQy 90 ?kaVs dke djus osQ fy, miyC/ gSaA izR;sd lIrkg fdruh oqQflZ;k¡ rFkk esT+kas
cukuh pkfg,] ftlls ykHk dk vf/drehdj.k gks losQ\ bl leL;k dks jSf[kd izksxzkeu
leL;k osQ :i esa lw=k.k dhft, rFkk bls vkys[kh; fof/ }kjk gy dhft,A

vadu ;kstuk

[kaM-A

1. (B) 2. (D) 3. (B)

4. 25 5. –108 6. 2 7.
1
x vad

8. 2 9. 2 bdkbZ 10. 10 1 × 10 = 10

[kaM-B

11. (i) D;ksafd a R a, ∀ a ∈ Z RkFkk 0 HkkT; gS n ls blfy, R LorqY; gSA 1
(ii) aRb ⇒ a – b n ls HkkT; gS] rks b – a Hkh n ls HkkT; gS] vr% b R a.

blfy, R lefer gS 1
(iii) eku yhft, fd a,b,c, ∈ Z osQ fy, a R b  rFkk b R c, rks a – b = n p,

b – c = n q, fdlh p, q ∈ Z  osQ fy,A

blfy, a – c = n (p + q) vkSj bl izdkj a R c. 1

vr% R laØked Hkh gS vkSj blfy, ;g ,d rqY;rk laca/ gSA 1
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12. LHS = tan–1
1
7

 + tan–1
1
8

 + tan–1
1

18
1

= tan–1

1 1
7 8

1 11 .
7 8

+

−
+ tan–1

1
18

= 
–1 15tan

55
⎛ ⎞
⎜ ⎟
⎝ ⎠

 + tan–1
1

18
1

= tan–1
3

11
+ tan–1

1
18

= tan–1 

3 1
11 18

3 11
11 18

+

−
= tan–1

65
195

1

= tan–1
1
3

 = cot–13 = RHS 1

vFkok

D;ksafd tan–1 (2 + x) + tan–1 (2 – x) =  tan–1 
2
3

blfy,  tan–1 
(2 ) (2 )

1 (2 ) (2 )
+ + −

− + −
x x

x x  = tan–1 
2
3 1

1
2

vr%  2

4 2
3 3x

=
−

1
1
2

⇒ x2 = 9  ⇒ x = ± 3 1

13. fn;k gqvk gS fd   
2 6 1
6 1 2 0
1 2 6

x x x
x x x
x x x

+ + −
+ − + =
− + +

2 2 1

3 3 1

R R R
R R R

→ −
→ − , osQ iz;ksx }kjk]   

2 6 1
4 7 3 0
3 4 7

x x x+ + −
− =

− −
1

1
2
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2 2 1

3 3 1

C C C
C C C

→ −
→ − , }kjk 

2 4 3
4 11 1 0
3 1 10

x + −
− − =

− −
1

1
2

blfy, (x + 2) (–111) – 4 (37) –3 (–37) = 0 ftls gy djus ij x = –
7
3

1

vFkok

AB = 
1 2
3 4

⎛ ⎞
⎜ ⎟
⎝ ⎠

  
1 1 2
3 2 3

−⎛ ⎞
⎜ ⎟−⎝ ⎠

 = 
7 3 4

15 5 6
−⎛ ⎞

⎜ ⎟−⎝ ⎠
1

blfy,]             LHS = (AB)′ = 

7 15
3 5
4 6

⎛ ⎞
⎜ ⎟
⎜ ⎟
⎜ ⎟− −⎝ ⎠

1

RHS = B′ A′ = 

1 3
1 2
2 3

⎛ ⎞
⎜ ⎟−⎜ ⎟
⎜ ⎟−⎝ ⎠

 
1 3
2 4

⎛ ⎞
⎜ ⎟
⎝ ⎠

 = 

7 15
3 5

4 6

⎛ ⎞
⎜ ⎟
⎜ ⎟
⎜ ⎟− −⎝ ⎠

 blfy,]  LHS = RHS           1+1

14. D;ksafd x = 
4
π

 ij f  larr gS] vr% 
4

lim
x π
→

 f (x) = 5.
1
2

vc  
4

lim ( )
x

f x
π

→ = π 0
4

cos 2( ).cos2 4lim lim
π 4 π 4( )

4
yx

k yk x
x y

→→

π
−

=
π− − −

, where ,
4
π

− =x y           1
1
2

=  
.cos( 2 )lim lim ( sin2 )2

0 0π π 4 2. 2 2

k y k y k
y yy y

π
−

= =
→ →− +

          1
1
2
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 5 10.
2
k k= ⇒ =blfy, 

1
2

15. y = 
1 1cos cos

2

( )
1

a x a xd y ae e
d x x

− − −
⇒ =

−
1
2

blfy, 21 .......(1)dyx a y
dx

− = −
1
2

x osQ lkis{k iqu% vodyu djus ij]

2
2

2 2
1

1
− − = −

−

d y x dy adyx
dx dx dxx

          1
1
2

2
2 2

2(1 ) 1⇒ − − = − −
d y dy dyx x a x
dx dx dx

1
2

= – a (– ay) [(1) }kjk]
1
2

vr%   
2

2 2
2(1 ) 0d y dyx x a y

dx dx
− − − = .

1
2

16. 3cos3 , 2sin 2dx dyt t
dt dt

= + = − 1

π
4

π2sin2sin 2 2 2 22, , π 13cos3 33cos3 3.( )
4 2

t

dy t dy
dx t dx =

− −⎛ ⎞= − = = =⎜ ⎟
⎝ ⎠ −

blfy, rFkk
1

lkFk gh  x = sin3t  = sin 3 
4
π

 =
1
2  rFkk  y = cos2t = cos 

2
π

 = 0.
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blfy, Li'kZ fcanq
1 ,0
2

⎛ ⎞
⎜ ⎟
⎝ ⎠

 gS 1

vr% Li'kZ js[kk dk lehdj.k fuEufyf[kr gS] y – 0 = 
2 2

3
 

1
2

x⎛ ⎞−⎜ ⎟
⎝ ⎠

vFkok 2 2 3 2 0x y− − = 1

   vFkok

f ′(x) = 4 sin3x  cosx – 4 cos3x sinx

      = – 4 sinx cosx (cos2x – sin2x)

        = – sin 4x . 1

blfy,]   f ′ (x) = 0 ⇒ 4x = nπ ⇒ x= n
4
π

 vc  0 < x < 
4
π

, osQ fy,   f ′ (x) < 0 1

vr% f  varjky ( 0, 
4
π

) esa  f  fuajrj âkleku gSA 1
1
2

blh izdkj ge fn[kyk ldrs gSa fd varjky (
4
π

, 
2
π

) esa f  fujarj o/Zeku gS    
1
2

17. I = 4 36
0

sin cosx x dx
π

∫

    4 26
0

sin 1– sin ) cos 
π

= ∫ x ( x x dx   1

    =
1

4 22
0

(1 )t t d t−∫ , tgk¡ sin x = t 1



iz'ui=k dk izk:i lsV&II    329

    

1
1 5 7 2

4 62
0

0

( )
5 7
t tt t dt

⎡ ⎤
= − = −⎢ ⎥

⎣ ⎦
∫ 1

=
5 71 1 1 1 1 1 1 23

5 2 7 2 32 5 28 4480
⎛ ⎞ ⎛ ⎞ ⎛ ⎞− = − =⎜ ⎟ ⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠ ⎝ ⎠

1

18. I = 
2 2

3 5(4 2)3 1 4 2
2 2 3 2 2 3

xx dx dx
x x x x

− ++
=

− + − +∫ ∫ 1

2
2

3 4 2 5 1
34 2 2 3 4
2

x dx dx
x x x x

−
= +

− + − +
∫ ∫

2
22

3 5log | 2 2 3 |
4 4 1 5

2 2

dxx x

x

= − + +
⎛ ⎞⎛ ⎞− + ⎜ ⎟⎜ ⎟

⎝ ⎠ ⎝ ⎠

∫
1

1
2

2 13 5 2 2 1log | 2 2 3 | tan
4 4 5 5

xx x c− −
= − + + + 1

1
2

2 13 5 2 1log | 2 2 3 | tan
4 2 5

xx x c− −
= − + + +

vFkok

2 2I (log ) . (log )x x dx x x dx= =∫ ∫

2 2
2 1(log ) 2log

2 2
x xx x dx

x
= −∫ 1
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2
2(log ) log .

2
x x x x dx= −∫

1
2

2 2 2
2 1(log ) log . .

2 2 2
x x xx x dx

x
⎡ ⎤

= − −⎢ ⎥
⎣ ⎦

∫ 1½

2 2 2
2(log ) log

2 2 4
x x xx x c= − + + 1

19. iznÙk vody lehdj.k fuEufyf[kr :i esa fy[kk tk ldrk gS]

2

2 .

x
y

x
y

dx xe y
dy

y e

−
= 1

2

 
x d x d vv x vy v y
y d y d y

= ⇒ = ⇒ = +jf[k, 1
2

2 2 1
2 2

v v

v v
dv v ye y vev y
dy ye e

− −
 + = =blfy,] 1

2

;k 
2 1

2

v

v

dv vey v
dy e

−
= − vr%  2 v dye dv

y
= − 1

2 log | |ve y c⇒ = − + 1

tc x = 0,  y = 1

;k 2 log | |
x
ye y c= − +  ⇒  2 = c

1
2

rks lehdj.k dk fof'k"V gy gS 2 log 2
x
ye y= − + 1
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20. ˆ ˆ ˆˆ ˆ ˆ ˆ ˆ ˆ( 2 3 ) (2 4 ) 3b c i j k i j k i j k+ = + − + − + = + + 1

ˆˆ ˆ2 2a i j k= − +

( )+b c  dk ( ).
| |

b c aa
a

+
=osQ vufq n'k iz{ksi 1

6 2 1 5
34 4 1

− +
=

+ +
 bdkbZ 1+1

21. nh gqbZ js[kkvksa ij yEc lfn'k fuEufyf[kr gS]

ˆˆ ˆ
ˆ ˆˆ ˆ ˆ ˆ(3 16 7 ) (3 8 5 ) 3 16 7

3 8 5

i j k
i j k i j k− + × + − = −

−

 1
1
2

ˆ ˆˆ ˆ ˆ ˆ24 36 72 or 12(2 3 6 )i j k i j k= + + + +  1

vr% vHkh"V js[kk dk lehdj.k fuEufyf[kr gS]

ˆ ˆˆ ˆ ˆ ˆ( 2 4 ) (2 3 6 )r i j k i j k= + − + + +λ
1
2

22. eku yhft, fd]

E1: igys (vufHkur) flDosQ dk p;u

E2: nwljs (vufHkur) flDosQ dk p;u

E3: rhljs (vufHkur) flDosQ dk p;u

P(E1) = P(E2) = P(E3) =
1
3

1
2

eku yhft, fd A: ,d fpr vkus dks fu:fir djrk gS
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blfy,] 
1

AP
E

⎛ ⎞
⎜ ⎟
⎝ ⎠

 = 
40

100
,   

2

A 75P
E 100

⎛ ⎞
=⎜ ⎟

⎝ ⎠
, 

3

AP
E

⎛ ⎞
⎜ ⎟
⎝ ⎠

 = 
1
2

1
1
2

3EP
A

⎛ ⎞
⎜ ⎟
⎝ ⎠

 = 
3

3

1 2 3
1 2 3

AP(E )P  
E

A A AP(E )P P(E )P P(E )P
E E E

⎛ ⎞
⎜ ⎟
⎝ ⎠

⎛ ⎞⎛ ⎞ ⎛ ⎞
+ + ⎜ ⎟⎜ ⎟ ⎜ ⎟

⎝ ⎠ ⎝ ⎠ ⎝ ⎠

1
2

=

1 1.  103 2
1 40 1 75 1 1 33. . .
3 100 3 100 3 2

=
+ +

1
1
2

[kaM–C

  23. |A| = 4 (–3) –1 (–7) + 3 (–1) = –12 + 7 – 3 = –8 1

A11 = –3 A12 = 7    A13 = –1 1
1
2

A21 = 5 A22 = –17   A23 = –1

A31 = –2 A32 = 2   A33 =   2

blfy,] A–1  = – 
1
8

3 5 2
7 17 2
1 1 2

− −⎛ ⎞
⎜ ⎟−⎜ ⎟
⎜ ⎟− −⎝ ⎠

1
2

fn;k gqvk lehdj.k fuEufyf[kr izdkj ls Hkh fy[kk tk ldrk gS]

4 2 3
1 1 1
3 1 2

⎛ ⎞
⎜ ⎟
⎜ ⎟
⎜ ⎟−⎝ ⎠

x
y
z

⎛ ⎞
⎜ ⎟
⎜ ⎟
⎜ ⎟
⎝ ⎠

= 

2
1
5

⎛ ⎞
⎜ ⎟
⎜ ⎟
⎜ ⎟
⎝ ⎠
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–1

A . X B X (A )B⇒ ′ = ⇒ = ′ 1

         1(A ) B−= ′

3 7 1 2
1 5 17 1 1

8
2 2 2 5

x
y
z

− −⎛ ⎞ ⎛ ⎞ ⎛ ⎞
−⎜ ⎟ ⎜ ⎟ ⎜ ⎟⇒ = − −⎜ ⎟ ⎜ ⎟ ⎜ ⎟

⎜ ⎟ ⎜ ⎟ ⎜ ⎟−⎝ ⎠ ⎝ ⎠ ⎝ ⎠

1
26 7 – 5 4

1 3– 10 17 5 12
8 2

4 2 10 8 1

⎛ ⎞
⎜ ⎟

− + = −⎛ ⎞ ⎜ ⎟
⎜ ⎟ ⎜ ⎟= − − = − =⎜ ⎟ ⎜ ⎟
⎜ ⎟ ⎜ ⎟− + + =⎝ ⎠ −⎜ ⎟⎜ ⎟

⎝ ⎠

1
1
2

1 3, , z 1
2 2

x y = = = −vr%
1
2

vFkok

Writing 
1 2 2 1 0 0

A 1 3 0 0 1 0 A
0 2 1 0 0 1

−⎛ ⎞ ⎛ ⎞
⎜ ⎟ ⎜ ⎟= − =⎜ ⎟ ⎜ ⎟
⎜ ⎟ ⎜ ⎟−⎝ ⎠ ⎝ ⎠

1
2

2 2 1

1 2 2 1 0 0
R R R 0 5 2 1 1 0 A

0 2 1 0 0 1

−⎛ ⎞ ⎛ ⎞
⎜ ⎟ ⎜ ⎟→ + ⇒ − =⎜ ⎟ ⎜ ⎟
⎜ ⎟ ⎜ ⎟−⎝ ⎠ ⎝ ⎠

1

2 2 3

1 2 2 1 0 0
R R 2R 0 1 0 1 1 2 A

0 2 1 0 0 1

−⎛ ⎞ ⎛ ⎞
⎜ ⎟ ⎜ ⎟→ + ⇒ =⎜ ⎟ ⎜ ⎟
⎜ ⎟ ⎜ ⎟−⎝ ⎠ ⎝ ⎠

1
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3 3 2

1 2 2 1 0 0
R R 2R 0 1 0 1 1 2 A

0 0 1 2 2 5

−⎛ ⎞ ⎛ ⎞
⎜ ⎟ ⎜ ⎟→ + ⇒ =⎜ ⎟ ⎜ ⎟
⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠

1 1 3

1 2 0 5 4 10
R R 2R 0 1 0 1 1 2 A

0 0 1 2 2 5

⎛ ⎞ ⎛ ⎞
⎜ ⎟ ⎜ ⎟→ + ⇒ =⎜ ⎟ ⎜ ⎟
⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠

1

1 1 2

1 0 0 3 2 6
R R 2R 0 1 0 1 1 2 A

0 0 1 2 2 5

⎛ ⎞ ⎛ ⎞
⎜ ⎟ ⎜ ⎟→ + ⇒ =⎜ ⎟ ⎜ ⎟
⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠

1

1

3 2 6
A 1 1 2

2 2 5

−

⎛ ⎞
⎜ ⎟⇒ = ⎜ ⎟
⎜ ⎟
⎝ ⎠

        1
1
2

24. vk;ru   v = 21
3

r hπ
1
2

l2 = h2 + r2
1
2

v = 
1
3

π  (l2 – h2) h = 
1
3

π  (l2h – h3) 1

2 2( 3 ) 0
3

dv l h
dh

π
= − =          1

1
2

l = 3h ,   r  =  2h 1
vko`Qfr 2-1
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tan α = 2r
h

=

α = tan–1 2         1
1
2

2

2 2 0d v h
dh

=− π <

vr%  v  dk eku vf/dre gSA 1

25.
3 3

2

1 1

I (3 2 5) ( )x x dx f x dx= + + =∫ ∫

[ ]lim (1) (1 ) (1 2 ) ... (1 ( 1) )
h o

h f f h f h f n h
→

= + + + + + + + −       ... (i) 1

tgk¡ 
3 1 2h

n n
−

= =

vc]

(1) 3 2 5 10f = + + =

2 2(1 ) 3 3 6 2 2 5 10 8 3f h h h h h h+ = + + + + + = + +

2 2 2(1 2 ) 3 12 12 2 4 5 10 8.2. 3.2 .f h h h h h h+ = + + + + + = + +          1
1
2

(1 ( 1) )f n h+ − 2 210 8( 1) 3( 1) .n h n h= + − + −

I = 
2( 1) ( 1)(2 1)lim 10 8 3

2 6n

n n n n nh n h h
→∞

− − −⎡ ⎤+ +⎢ ⎥⎣ ⎦
          1

1
2

= 2
2 16 ( 1) 12 ( 1)(2 1)lim 10

2 6n

n n n n nn
n n n→∞

− − −⎡ ⎤+ +⎢ ⎥⎣ ⎦
1
2
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= 
2 2lim 10 8( 1) ( 1) (2 1)

n
n n n n

n n→∞

⎡ ⎤+ − − −⎢ ⎥⎣ ⎦

= 
1 1 1lim 2 10 8(1 ) 2(1 ) (2 )

n n n n→∞

⎡ ⎤+ − + − −⎢ ⎥⎣ ⎦
1

=  2 [10 + 8 + 4] = 44
1
2

26. fcUnq (1, 3)  ij oØ x2 + y2 = 4 dh

Li'kZ js[kk dk lehdj.k fuEufyf[kr gS]

43 4.
3
xx y y −

+ = =vr% 1

vfHkyEc dk lehdj.k 3y x=  gSA 1

blfy, vHkh"V {ks=kiQy = 
1 4

0 1

43
3
xx d x dx−

+∫ ∫ 1

1 42 2

0 1

13 4
2 23
x xx

⎛ ⎞ ⎛ ⎞
= + −⎜ ⎟ ⎜ ⎟

⎝ ⎠ ⎝ ⎠
1

3 1 7 3 3 38 2 3
2 2 2 23

⎡ ⎤= + − = + =⎢ ⎥⎣ ⎦
 oxZ bdkbZ 2

27. vHkh"V lery dk lehdj.k

(x + 3y + 6) + λ (3x – y – 4z) = 0           1
1
2

vko`Qfr 2-2
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⇒ (1 + 3 λ) x + (3 – λ) y – 4 λ z + 6 = 0
1
2

ewy fcUnq ls lery dh yEcor nwjh  = 2 2 2

6
(1 3 ) (3 ) ( 4 )λ λ λ+ + − + −

blfy,] 2 2 2

6 1
(1 3 ) (3 ) ( 4 )

=
+ + − + −λ λ λ           1

1
2

;k 36 = 1+ 9 λ2 + 6 λ+ 9 + λ2 – 6  λ+ 16 λ2

;k 26 λ2 = 26  ⇒  λ= ±1

vHkh"V leryksa osQ lehdj.k fuEufyf[kr gSa]

4 x + 2y – 4 z + 6 = 0 rFkk –2x + 4y + 4z + 6 = 0          1
1
2

;k 2x + y – 2z + 3 = 0  rFkk  x – 2 y – 2z – 3 = 0                         1

vFkok

js[kk dk lehdj.k   2x = y = z  i.e. 1 1 1
2

x y z
= = 1

;k
1 2 2
x y z

= = 1

js[kk P Q dk lehdj.k

3 4 5
1 2 2

x y z λ− − −
= = =  gSA 1vko`Qfr 2-3
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Q ( + 3,  2 + 4, 2 + 5)⇒ λ λ λ lery ij fLFkr gSA

blfy,  3 2 4 2 5 2 0λ λ λ+ + + + + − =          1
1
2

;k        5 10   2= − = −λ λ;k ftlls Q (1, 0, 1)oQs  fun'sZ kka d izkIr gksrk gS]

vr% PQ 4 16 16 6= + + = bdkbZ          1
1
2

28. eku yhft, fd X  [kjkc cYcksa dh la[;k dks fu:fir djrk gSA

6
4

10
4

C 6.5 .4.3 1P(X 0)
C 10.9. 8.7 14

= = = = 1

6 4
3 1

10
4

C C 6.5.4.4. 8P(X 1) 4
C 10.9.8.7 21

= = = = 1

6 6
2 2

10
4

C C 6.5.4.3 3P(X 2) .6
C 10.9. 8.7 7

= = = = 1

6 6
1 3

10
4

C C 6.4.3.2 4P(X 3) .4
C 10.9. 8.7 35

= = = = 1

4
4

10
4

C 4.3.2.1 1P (X 4)
C 10.9.8.7 210

= = = = 1

vr% caVu fuEufyf[kr gS%

X : 0 1 2 3 4 1

P ( X ) :
1

14
8
21

3
7

4
35

1
210
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29. eku yhft, fd izfr lIrkg cuk, tkus okyh oqQflZ;ksa dh la[;k x rFkk esT+kksa dh la[;k y  gSA
vr% gesa fuEufyf[kr O;ojks/ksa osQ varxZr P = 30 x + 60 y dk vf/drehdj.k djuk gS]

2 x + y ≤ 70

 x + y ≤ 40 2

x + 3y ≤ 90

x  ≥ 0y ≥ 0

lqlaxr {ks=k osQ 'kh"kZ fuEufyf[kr gSa 2

A (0,30),  B (15, 25),  C (30,10),  D (35, 0)
1
2

P (A ij) = 30 (60) = 1800
P (B ij) = 30 (15 + 50) = 1950

P (C ij) = 30 (30 + 20) = 1500           1
1
2

P (D ij) = 30 (35) = 1050
 15 oqQflZ;ksa rFkk 25 estksa osQ fy, P vf/dre gSA

vko`Qfr 2-4
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fVIi.kh


