
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 ;skx 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

la[;k vad
        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
iwjs iz'ui=k esa fodYi dk izkoèkku ugha gSA rFkkfi pkj vdksa 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.kk±d : 100

iz'ui=k dk izk:i
lsV-I
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Hkkx ([kaM) — A

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

1. ;fn 
2 1 1

4 3 2

x y

x y

+      
=      − −      

, rks (x, y)

(A)  (1, 1) gS (B)   (1, –1) gS (C)    (–1, 1) gS (D)   (–1, –1) gS

2. (–2, 4), (2, k) rFkk (5, 4) 'kh"kksZa okys f=kHkqt dk {ks=kiQy 35 oxZ bdkbZ gSA k dk eku gS

(A) 4             (B)   – 2                 (C)   6                   (D)    – 6

3. js[kk y = x + 1, oØ y2 = 4x dh Li'khZ fcanq gS

(A)  (1, 2) ij      (B)  (2, 1) ij   (C)  (1, – 2) ij        (D)   (–1, 2) ij

4. ,d 2 × 2 vkO;wg dh jpuk dhft,] ftlosQ vo;o a
ij
 fuEufyf[kr fu;e ls izkIr gksrs gS]

2

ˆ3
,

2

(  + ) ,   = . 

ij

i j
i j

a

i j i j

 − +
 ≠

=



;fn

;fn

5. tan–1 (ex) dk x osQ lkis{k fcanq x = 0 ij vodyt dk eku Kkr dhft,

6. fdlh js[kk dk dkrhZ; lehdj.k 
3 2 6

2 5 3

x y z− + −
= =

−
 gSA bl js[kk dk lfn'k lehdj.k Kkr

dhft,A

7.
83 123(sin )

–

x+x dx

π

π

 dk eku fudkfy,A

iz'u la[;k 8 ls 10 rd esa fjDr LFkkuksa dh iwfrZ dhft,&

8.
sin cos

1+sin2

x+ x
dx = _____

x
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292    iz'u iznf'kZdk

9. ;fn ˆ ˆ ˆˆ ˆ ˆ ˆ2 4 – 3 – 2a i j k b i j k= + = + λ
 rFkk  ijLij yEc gSa] rks  = ______

10. ˆ ˆˆ ˆ ˆ ˆ3 2 – 3 6a i j k b i j k= + + = +


dk osQ vuqfn'k iz{ksi _________gSA

[kaM — B

11. fl¼ dhft, fd –1 1 sin 1 sin
cot , 0

2 21 sin 1 sin

x x x
x

x x

  + + − π  
= < <  

+ − −    

vFkok

lehdj.k sin–1x + sin–12x = 
3

π
,  x > 0 dks x osQ fy, gy dhft,A

12. lkjf.kdksa osQ xq.k/eksZa dk iz;ksx djosQ] fl¼ dhft, fd]

2

b c c a a b a b c

q r r p p q p q r

y z z x x y x y z

+ + +

+ + + =

+ + +

13. f (x) = |x+1|+ |x+2| }kjk iznÙk iQyu f  osQ x = – 1 rFkk x = –2 ij lkarR; ij ifjppkZ
(fopkj&foe'kZ) dhft,A

14. ;fn x = 2cosθ – cos2θ rFkk y = 2sinθ – sin2θ gS] rks 
2

22

d y

dx

π
θ = ij Kkr dhft,A

vFkok

;fn 
( )

2

–1
1 1 0, , –1 1

1

dy
x y y x x

dx x
+ + + = = < <

+
rk s fl¼ dhft, fd tgk¡ , x ≠ y

15. fdlh 'kaoqQ dk O;kl 10cm rFkk xgjkbZ 10cm gSA blesa 4 cubic cm izfr feuV dh nj ls
ikuh Hkjk tk jgk gSA ml {k.k tc ikuh dh xgjkbZ 6cm gS] ikuh dk Lrj fdl nj ls mQij
mB jgk gS\

vFkok

mu varjkyksa dks Kkr dhft, ftuesa f (x) = x3 + 3

1

x
, x ≠ 0 }kjk iznÙk iQyu f

(i) o/Zeku gS    (ii) gzkleku gS
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16.
2

3 2

( 3)( 1)

x

x x

−

+ +  dx dk eku Kkr dhft,A

vFkok

2

1
log (log )

log )
x dx

x

  
+

  
  

 dk Kkr dhft,A

17. 2

0

sin

1 cos

x x
dx

x+ 

π

dk Kkr dhft,A

18. mu lHkh o`Ùkksa dk vody lehdj.k Kkr dhft, tks ewy fcanq ls gks dj tkrs gSa vkSj ftuosQ
osQanz x- v{k ij fLFkr gSaA

19. vody lehdj.k x2y dx – (x3 + y3) dy  = 0 dks gy dhft,A

20. ;fn , 0a b a c a b c× = × ≠ ≠
     rFkk , rks fl¼ dhft, fd fdlh vfn'k λosQ fy,

b c a= +
  

λ

21. js[kkvksa ˆˆ ˆ( 1) ( 1) (1 )r i j k= − + + − +


λ λ λ  rFkk ˆˆ ˆ(1 ) (2 1) ( 2)r i j kµ µ µ= − + − + +
  

λosQ

eè; U;wure nwjh Kkr dhft,A

22. rk'k osQ 52 iÙkksa dh xM~Mh esa ls ,d iÙkk [kks tkrk gSA xM~Mh rFkk 'ks"k iÙkksa esa ls nks iÙks [khaps
tkrs gSa] tks iku osQ iÙks fudyrs gSa bl ckj dh izf;edrk Kkr dhft, fd [kks;k gqvk iÙkk
iku dk gSA

[k.M — C

23. eku yhft, fd nks vkO;wg A rFkk B fuEufyf[kr gSaA

                           

1 1 0 2 2 4

A 2 3 4 B 4 2 4

0 1 2 2 1 5

− −   
   = = − −   
   −   

rFkk

lR;kfir dhft, fd AB = BA = 6I, tgk¡ I dksfV 3 dk rRled vkO;wg gS vr% uhps fn,
gq, lehj.k fudk; dks gy dhft,A

3, 2 3 4 17 2 7x y x y z y z− = + + = + =vkSj
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294    iz'u iznf'kZdk

24. leqPp; R– {– 1} esa ,d f}&vk/kjh lafØ;k fuEufyf[kr izdkj ls ifjHkkf"kr gS] lHkh
a, b ∈ R – {– 1} osQ fy, a * b = a + b + ab. fl¼ dhft, fd R – {–1} esa *

Øefofues; gSA lafØ;k *  dk rRled vo;o Kkr dhft, vkSj fl¼ dhft, fd blosQ
varxZr R – {– 1}dk izR;sd vo;o O;qRØe.kh; gSA

25. fl¼ dhft, fd iznÙk d.kZ okys fdlh ledks.k f=kHkqt dk ifjeki vf/dre gksrk gS] tc
f=kHkqt lef}ckgq gksA

26. lekdyu fof/ dk iz;ksx dj osQ js[kkvksa 2x + y = 4,  3x – 2y = 6 rFkk x – 3y + 5 = 0

osQ }kjk f?kjs gq, {ks=k dk {ks=kiQy Kkr dhft,

vFkok

4

2

1

(2 )x x dx−  dk eku ;ksxiQy dh lhek osQ #i esa fudkfy,A

27. fcUnq (2, 3, 7) ls lery 3x – y – z = 7 ij yEcikn osQ funsZ'kkad Kkr dhft,A yac dh yackbZ
Hkh Kkr dhft,A

vFkok

ml lery dk lehdj.k Kkr dhft, ftlesa js[kk,¡ ˆˆ ˆ ˆ ˆ( 2 )r i j i j k= + + λ + −
 rFkk

ˆˆ ˆ ˆ ˆ( 2 2 )r i j i j k= + +µ − + −
 varfoZ"V gSaA bl lery dh fcanq (1,1,1) ls nwjh Hkh Kkr dhft,A

28. rk'k osQ 52 iÙkksa dh Hkyh&Hkkafr isQaVh gqbZ ,d xM~Mh ls nks iÙks mÙkjksÙkj fcuk izfrLFkkiuk fd,
fudkys tkrs gSaA ckn'kkgksa dh la[;k dk izkf;drk caVu Kkr dhft,A caVu dk ek?; ,ao izlj.k
osQ Hkh ifjdyu dhft,A

29. ,d vkgkj fo'ks"kK nks izdkj osQ [kk| inkFkksaZ dks bl izdkj feykuk pkgrk gS fd feJ.k esa
8 bdkbZ foVkfeu A rFkk 10 bdkbZ foVkfeu C dh gksA [kk| I esa 2 bdkbZ@fdyks foVkfeu A

rFkk 1 bdkbZ@fdyks foVkfeu C gSA [kk| II esa 1 bdkbZ@fdyks foVkfeu A rFkk 2 bdkbZ@fdyks
foVkfeu C gS [kk| I dks [kjhnus esa 50 # izfr fdyks rFkk [kk| II dks [kjhnus esa 70 #
izfrfdyks [kpZ gksrs gSaA bl leL;k osQ feJ.k dk U;wure ewY; Kkr djus osQ fy,] ,d jSf[kd
izksxzkeu leL;k osQ :i esa lw=k.k dhft, rFkk bls vkys[kh; fof/ ls gy dhft,A
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vadu ;kstuk

[kaM — A

  1. (C)

  2. (D)

  3. (A) vad

  4.

1
4

2

5
16

2

  

  

  

  

    

  5.
1

2

  6. ˆ ˆˆ ˆ ˆ ˆ(3 – 2 6 ) (2 – 5 3 )r i j k i j k= + + λ +


, tgk¡ λ  ,d vfn'k gSA
  7. 0

  8. x + c

  9. λ = –2

10. 
1

7

+
1 × 10 = 10

[kaM — B

11. L.H.S. = 
–1 1 sin 1 – sin

cot
1 sin 1 – sin

x x

x x

  + +  
  

+ −    

= 

2 2

–1

2 2

cos sin cos – sin
2 2 2 2

cot

cos sin – cos – sin
2 2 2 2

x x x x

x x x x

     + +       
 
    

+        

1
1

2

= 
–1

cos sin cos – sin
2 2 2 2

cot

cos sin – cos – sin
2 2 2 2

x x x x

x x x x

  
+ +  

  
  

  +
    

 0 cos sin
2 4 2 2

x x xπ 
< <  >  

D;ksafd

21/04/2018



296    iz'u iznf'kZdk

= 
–1

cos sin cos – sin
2 2 2 2cot

cos sin – cos sin
2 2 2 2

x x x x

x x x x

  
+ +

  
  

  + +
  

= 
–1

2cos
2cot

2sin
2

x

x

  

  
  

  
  

 = –1cot cot
2 2

x x  
=  

  

1
1

2

 since 0
2 4

x π 
< <  

1

vFkok

sin–1x + sin–12x = 
3

π

⇒ sin–12x = 
3

π
 – sin–1 x

⇒ 2x = sin (
3

π
 – sin–1x) 1

    = sin 

3

π
 cos (sin–1x) – cos

3

π
 sin (sin–1x)    = 

2 –13 1
1 sin (sin )

2 2
x x− −

     = 
23 1

1
2 2

x x− −

4x = 23 1– –x x , 5x = 23 1– x
1

1
2

⇒ 25x2 = 3 (1 – x2)
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⇒ 28x2 = 3

⇒ x2 = 
3

28

⇒ x  = 
1 3

2 7
± 1

vr%   x  = 
1 3

2 7
  (D;ksafd fn;k gqvk gS fd  x > 0 )

1

2

bl izdkj x  = 
1 3

2 7
 iznÙk lehdj.k dk gy gSA

12. eku yhft, fd

 

b c c a a b

q r r p p q

y z z x x y

+ + +

∆ = + + +

+ + +

C
1 

→  C
1 
+

 
C

2 
+

 
C

3
 osQ iz;ksx }kjk

2( )

2( )

2( )

a b c c a a b

p q r r p p q

x y z z x x y

+ + + +

∆ = + + + +

+ + + +

1

2

a b c c a a b

p q r r p p q

x y z z x x y

+ + + +

= + + + +

+ + + +

C
2 

→  C
2 
–

 
C

1 
rFkk C

3 
→  C

3 
–

 
C

1 
 }kjk
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– –

2 – –

– –

a b c b c

p q r q r

x y z y z

+ +

∆ = + +

+ +

1
1

2

C
1 

→  C
1 
+

 
C

2 
+ 

 
C

3 
osQ iz;ksx }kjk rFkk C

2 
vkSj

 
C

3 
nksuks esa (–1) mHk;fu"B fudkyus ij

2

a b c

p q r

x y z

∆ =
1

1
2

13. n'kk (fLFkfr)1% tc x < –2

f (x) = |x + 1| + |x + 2| = – (x + 1) – (x+2) = –2x –3

n'kk 2% tc – 2 ≤ x < –1

f (x) = –x – 1 + x + 2 = 1 1

n'kk 3% tc x ≥ –1

f (x) = x + 1 + x + 2 = 2x + 3

bl izdkj

–2 – 3 – 2

( ) 1 –2 –1

2 3 –1

x x

f x x

x x

<


= ≤ <
 + ≥

] tc
] tc
] tc

vc, x = –2 ij L.H.S, ( )
–2

lim
x

f x
−→  = ( )

––2
lim –2 – 3

x
x

→
  = 4 – 3 = 1

vc, x = –2 ij R.H.S, ( )
–2

lim
x

f x
+→  =  –2

lim 1 1
x

+→
=
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blosQ vfrfjDr  f (–2) = |–2 + 1| + |–2 + 2| = |–1| + |0| = 1

vr%] ( )
––2

lim
x

f x
→  = f (–2) = f (– 1) = ( )

–2
lim

x
f x

+→

1
1

2

⇒ iQyu f , x = –2 ij larr gSA

iqu% x = –1 ij L.H.S, ( )
––1

lim
x

f x
→

= 
–

–1
lim 1

x→
= 1

x = –1 ij R.H.S, ( )
–1

lim
x

f x
+→

               = ( )
–1

lim 2 3
x

x
+→

+ = 1
1

1
2

lkFk gh f (–1) = |–1 + 1| + |–1 + 2| = 1

vr% ( )
–1

lim
x

f x
+→

 = ( )
––1

lim –1
x

f
→

=

⇒ iQyu x = –1 ij lrar gSA

vr%] iznÙk iQyu nksuks gh fcanqvksa x = –1 rFkk x = –2 ij larr gSA

14. x = 2cosθ – cos2θ rFkk y = 2 sinθ – sin2θ

blfy,]    

3 –
–2sin sin

cos – cos 2 32 2
tan

3sin 2 – sin 2
2cos sin

2 2

dy

dy d
dxdx

d

θ θ 
 θ θ θ θ= = = =

θ θθ θ

θ

1
1

2

nksuks i{kksa dk x osQ lkis{k vodyu djus ij

2
2

2

3 3
sec

2 2

d y d

dxdx

θ θ
= ×
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( )
2 23 3 1 3 3 1

sec sec
32 2 2 sin 2 –sin 4 2

2cos sin
2 2

θ θ
= × = ×

θ θθ θ

33 3
sec cosec

8 2 2

θ θ
=

1
1

2

bl izdkj θ  = 
2

π
 ij 

2

2

d y

dx
  

33 3 –3
= sec cosec

8 4 4 2

π π
= 1

vFkok

1 1 0x y y x+ + + = ,    x ≠  y

⇒ 1 – 1x y y x+ = +

nksuksa i{kksa dk oxZ djus ij

x2(1 + y) = y2(1 + x) 1

⇒ (x + y) (x – y) = –y x (x – y)

⇒ x + y = –x y , vFkkZr~,  y = 
–

1

x

x+     2

⇒ 
( ) ( )

( )2

1 .1 – 0 1
–

1

x xdy

dx x

  + +  
=   

+    

    = ( )2

–1

1 x+
   1

15. eku yhft, fd OAB ,d 'kaoqQ gS rFkk eku yhft, fd fdlh le; t ij ikuh dk Lrj
LM gS eku yhft, fd

ON = h rFkk MN = r

fn;k gqvk gS fd AB = 10 cm, OC = 10 cm rFkk
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Vd

dt
= 4 cm3 minute, tgk¡ V 'kaoqQ OLM osQ vk;ru dks fu:fir djrk gSA

uksV dhft, fd ∆ ONM ~ ∆ OCB

⇒ 
MN ON

CB OC
=  ;k 

5 10

r h
= ⇒ r = 

2

h
1

vc] V = 
21

3
r hπ .... (i)

(i) es r = 
2

h
j[kus ij

V = 
31

12
hπ   

1
1

2

t osQ lkis{k vodyu djus ij

2V 3

12

d h dh

dt dt

π
=

⇒ 2

4dh dv

dt dth
=

π

blfy,] tc h = 6 cm, 
dh

dt
= 

4

9π
cm/minute     

1
1

2

vFkok

 f (x) = x3 + 3

1

x

⇒   f ′(x) = 3x2 – 4

3

x

L

h

N M

A
C

B

O

r

vko`Qfr 1-1
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 =
( ) ( )( )6 2 4 2

4 4

3 – 1 3 – 1 1x x x x

x x

+ +
= 1

D;ksafd x4 + x2 + 1 > 0 rFkk x4 > 0, blfy, f  osQ o/Zeku gksus osQ fy, x2– 1 > 0

⇒ ( ) ( )– , –1 1,x ∈ ∞ ∪ ∞
1

1
2

vr% f , ( ) ( )– , –1 1,∞ ∪ ∞ esa o/Zeku gS

(ii) f  osQ gzkleku gksus osQ fy,]  f ′(x) < 0

⇒ x2 – 1 < 0

⇒(x – 1) (x + 1) < 0 ⇒ ( ) ( )–1, 0 0, 1x∈ ∪  [ 0x ≠  D;ksafd  f ,  x = 0 ij ifjHkkf"kr ugha gS]  
1

1
2

vr%  f (x),   ( ) ( )–1, 0 0, 1∪  eas gzkleku gSA

16. eku yhft, fd  ( )( ) ( )
2 2

3 – 2 A B C

3 13 1 1

x

x xx x x
= + +

+ ++ + +
1

rc 3x – 2 = A (x + 1)2 + B (x + 1) (x + 3) + C (x + 3)

x2, x osQ xq.kkadksa rFkk vpj inksa dh rqyuk djus ij] fuEufyf[kr ifj.kke izkIr gksrs gSa]

A + B = 0, 2A + 4B + C = 3 rFkk A + 3B + 3C = –2

bu lehdj.kksa dks gy djus ij]

A = 
–11

4
,  B =

11

4
 rFkk C = 

–5

2

1
1

2

⇒ 
( )( ) ( ) ( ) ( )

2 2

3 –2 –11 11 5
–

4 3 4 13 1 2 1

x

x xx x x
= +

+ ++ + +
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vr%] 
( )( ) ( )

2 2

3 – 2 –11 1 11 1 5 1

4 3 4 1 23 1 1

x
dx dx dx dx

x xx x x
= + −

+ ++ + +
   

     ( ) 1

–11 11 5
log 3 log 1 C

4 4 2 1
x x

x
= + + + + +

+

1
1

2

vFkok

( )
( )

2

1
log log

log
x dx

x

  

+  
  

 

= ( )
( )

2

1
log log

log
x dx dx

x
+ 

log (logx) dk [kaM'k% lekdyu djus ij

( ) ( )
( )

1
log log log log –

log

x
x dx x x dx

x x
= ×  

( )
1

log log –
log

x x dx
x

=  
1

1
2

( )
( )2

–1 1
log log – –

log log

x
x x x dx

x xx

    

  = ×  
      

 1

( )
( )2

1
log log

log log

x
x x dx

x x
= − −  

blfy,] ( )
( )

2

1
log log log(log ) – C

loglog

x
x dx x x

xx

 
 + = +
 
 
 1

1
2
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17.   eku yhft, fd I = 2

0

sin

1 cos

x x
dx

x

π

=
+

 

( ) ( )
( )

( ) ( )2

0 0 0

– sin –
–

1 cos

a a
x x

dx x dx f a x dx
x

π  π π
= = 

+ π−   
  D;kafs d
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dx

x

π
π

=
+

 1

2

0

sin
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1 cos

x
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x
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cos x = t  jf[k,] –1, 0 1x t x tπ=             rFkk – sin .x dx dt=

1

2

1

–
2I

1

dt

t

−

= π
+blfy,      = 

1

2–11

dt

t
π

+
 

1
1

2

( ) ( )–1 1 –1 –1
1tan tan 1 tan –1t −

   =π = π + −   

2

2 2

π π 
=+ π =  

1
1

2

I = 

2

4

π

18. ml o`Ùk dk lehdj.k] tks eqy fcanq ls gks dj tk, rFkk ftldk osQUnz x – v{k ij fLFkr
gks] fuEufyf[kr gS]

( )
2 2 2–x a y a+ =                                                  ... (i)

1
1

2
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x osQ lkis{k vodyu djus ij

( )2 – 2 0
dy

x a y
dx

+ =

dy
x y a

dx
     

1
1

2

a dk eku (i) esa j[kus ij

2 2

2dy dy
y y x y

dx dx

    
+ = +    

    

( )2 2
2 0

dy
x y xy

dx
       1

19. fn;k gqvk vody lehdj.k fuEufyf[kr gS]

( )2 3 3– 0x y dx x y dy+ =

2

3 3

dy x y

dx x y
 =

+
                                           ...(1)

dy dv
y vx v x

dx dx
= = +jf[k,] rk s 1

3

3 3 3

dv vx
v x

dx x v x
+ =

+
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+
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+
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3

4

1
–

v dx
dv

xv

+
     1

4

1 1
–

dx
dv dv

v xv
        1

3

–1
log – log c

3
v x

v
       

3

3

–
log c

3

x
y

y
 + = , tks vHkh"V lehdj.k gS 1

20. fn;k gqvk gS fd]

a b a c× = ×
  

– 0a b a c       
   

( )– 0a b c     
  

1

( )0  – 0 –a b c a b c = =
     ;k ;k 1

( )– 0a b c a b c  ≠ ≠ 
     D;kafs d  rFkk 1

– ,b c a     
   fdlh vfn'k λ osQ fy,

b c a = + λ
  

1

21. gesa Kkr gS fd js[kkvksa r a b r c d= + λ = +µ
    rFkk  osQ chp dh U;wure nwjh fuEufyf[kr lw=k

ls izkIr gksrh gS]

( )( – )
D

c a b d

b d

⋅ ×
=

×

  
  1
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vc fn, gq, lehdj.kksa dks fUkEufyf[kr izdkj ls fy[kk tk ldrk gS]

( ) ( )ˆ ˆˆ ˆ ˆ ˆ– – –r i j k i j k= + + λ +


 rFkk ( ) ( )ˆ ˆˆ ˆ ˆ ˆ– 2 – 2r i j k i j k= + + µ + +

blfy,] ˆˆ ˆ2 2 3c a i j k− = − +
  1

2

rFkk   1 1 –1 3 –0. 3

–1 2 1

i j k

b d i j k× = = +

 
   

        9 9 18 3 2b d           
  1

2

vr% D = 

( ) ( )– 6 – 0 9 15 5 5 2

23 2 3 2 2

c a b d

b d

⋅ × +
= = = =

×

  
  . 2

22. eku yhft, fd E, E
2
, E

3
, E

4
 rFkk A fuEufyf[kr izdkj ls ifjHkkf"kr ?kVuk,¡ gSa%

E
1
 = [kks;k gqvk iÙkk iku dk gS]

E
2
 = [kks;k gqvk iÙkk gqoqQe dk gS]

E
3
 = [kks;k gqvk iÙkk fpM+h dk gS]

E
4
 = [kks;k gqvk iÙkk bZaV dk gS]

1

2

A = 'ks"k iÙkksa esa ls [khps x, nks iÙkksa dk iku dk gksuk

bl izdkj ( ) ( ) ( ) ( )1 2 3 4

13 1 13 1 13 1 13 1
P E , P E , P E , P E

52 4 52 4 52 4 52 4
= = = = = = = =

1

2
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P (A/E
1
) = iku osQ nks iÙkksa osQ [khaps tkus dh izkf;drk] tc fd fn;k gqvk gS fd iku ,d

iÙkk [kks x;k gS  =  

12
2

51
2

C

C

P (A/E
2
) = iku osQ nks iÙkksa osQ [khaps tkus dh izkf;drk] tc fd fn;k gqvk gS fd gqoqQe

dk ,d iÙkk [kks x;k gS =  

13
2

51
2

C

C

blh izdkj] P (A/E
3
) = 

13
2

51
2

C

C
rFkk  P (A/E

4
) = 

13
2

51
2

C

C
1

csT+k&izes; }kjk]

vHkh"V izkf;drk ( )1= P E A

( ) ( )
( ) ( ) ( ) ( ) ( ) ( ) ( ) ( )

1 1

1 1 2 2 3 3 4 4

P E P A E
=

P E P A E P E P A E P E P A E P E P A E+ + + 1

12
2
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2

12 13 13 13
2 2 2 2

51 51 51 51
2 2 2 2

C1

4 C

C C C C1 1 1 1

4 4 4 4C C C C

=

× + + + ×
1

12
2

12 13 13 13
2 2 2 2

C 66 11

66 78 78 78 50C C C C
= = =

+ + ++ + +

[kaM & C

23. ;gk¡

1 –1 0 2 2 –4

AB= 2 3 4 –4 2 –4

0 1 2 2 –1 5

    

    

    

        

1
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6 0 0 1 0 0

= 0 6 0 6 0 1 0

0 0 6 0 0 1

    

    
=

    

        

  = 6I

blh izdkj  BA = 6I,  vr%  AB = 6I = BA

D;ksafd  AB = 6I,  ( )1 1A AB 6A I− −=  blls izkIr gksrk gS fd 1

1 1 1
IB= 6A , , A B

6

− − =~vFkkZr  

2 2 –4
1

–4 2 –4
6

2 –1 5

  

  
=

  

    

1
1

2

iznÙk lehdj.k fudk; fuEufyf[kr izdkj ls fy[kk tk ldrk gS]

AX = C, tgk¡  

3

X , C 17

7

x

y

z

    

    
= =

    

        

iznÙk fudk; AX = C dk gy X = A–1C ls izkIr gksrk gS  
1

2

2 2 –4 3
1

–4 2 –4 17
6

2 –1 5 7

x

y

z

      

      
   

      

            

6 34 28 2
1

–12 34 – 28 –1
6

6 –17 34 4

+ −    

    = + =
    

    +    

vr%  x = 2, y = 1 and z = 4 2
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24. Øefofues; : fdlh a, b ∈ R – { – 1} osQ fy,] Kkr gS fd a * b = a + b + ab rFkk
b * a = b + a + ba. ijUrq R – {–1} esa ;ksx rFkk xq.ku fd fØ;k,¡ Øefofues; gksrh gSaA
vr%

 a + b + ab = b + a + ba .

  a * b = b * a

vr% R – {–1} esa * Øefofues; gSA 2

rRled vo;o : eku yhft, fd e rRled vo;o gSA blfy, lHkh a ∈ R – {–1} osQ
fy, a * e =  e * a

   a + e + ae = a rFkk e + a + ea = a

   e (1+a) = 0    e = 0 [D;ksafd  a ≠  –1)

vr% R – {–1} esa ifjHkkf"kr * dk rRled vo;o 0  gSA 2

izfrykse : eku yhft, fd a ∈R – {–1} rFkk eku yhft, fd a dk izfrykse b gS] rks

a * b = e = b * a

  a * b = 0 = b * a   (e = 0)

   a + b + ab = 0

( )–
1

1

a
b a

a
 = ∈ ≠−

+
R D;ksafd 2

blosQ vfrfjDr] 
–

1.
1 1

a a
b

a a

−
≠− =

+ +
vr% ∈ R – {–1}.

vr% R – {–1} dk izR;sd vo;o O;qRØe.kh; gS rFkk fdlh vo;o a dk izfrykse 
–

1

a

a +  gSA

25. eku yhft, fd ledks.k f=kHkqt ABC osQ d.kZ AC dh yEckbZ H gS rFkk d.kZ vkSj vk/kj BC

osQ chp dk dks.k θ gSA
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bl izdkj BC = vk/kj = H cos θ  rFkk AC = yEc = H sin

θ

  P = ledks.k f=kHkqt dk ifjeki =  H + H cos θ +

H sin θ ifjeki osQ vf/dre vFkok U;wure gksus osQ fy,

P
0

d

d
=

θ

  H (0 – sin θ + cos θ) = 0, vFkkZr~] 
4

π
θ =        1

vc]  
2

2

P
H cos H sin

d

d

  
= − θ − θ

  
θ  

          1
1

2

2

2

P 1 1
at = = – H 2 H 0

4 2 2

d

d

π   θ =− < 
θ  

1

vr% 
4

π
θ=  ij P vf/dre gSA

H
= H  cos

4 4 2

π π 
θ= = 

 
vk/kjosQ fy,]  rFkk yEc = 

H

2
1

vr% ledks.k f=kHkqt dk ifjeki vf/dre gS tc f=kHkqt lef}ckgq gSA

vko`Qfr 1-2
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26.

1
1

2

1
1

2

iznÙk js[kkvksa osQ izfrPNsn fcanqvksa dks Kkr djus ij gesa A(1,2), B(4,3) rFkk C (2,0) izkIr gksrk gS  1

blfy, vHkh"V {ks=kiQy       ( )
4 2 4

1 1 2

5 3 6
– 4 2 –

3 2

x x
dx x dx dx

+ −    
= −    

       

                               ( )
4 42 2

2 2

1
21

1 3
5 – 4 – 3

3 2 4

x
x x x x x
   = + − −      

1
2

2

                  ( ) ( ) ( ) ( )
1 16 1

20 – 5 – 8 4 – 4 1 – 12 12 – 3 6
3 2 2

      
    = + + − − − −                

vko`Qfr 1-3
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1 45 7
– 1– 3

3 2 2
= × = oxZ bdkbZ 1

vFkok

I = ( ) ( )
4 4

2

1 1

2x x dx f x dx− =  

( ) ( ) ( ) ( )( )
0

lim 1 1 1 2 ........ 1 1 ( )
h

f f h f h f n h i
→

  = + + + + + + + − − − −
  1

tgk¡ 
4 –1

, , 3h nh
n

= =~vFkkZr

vc] ( ) ( )( ) ( )( )
2

1 –1 2 1 –1 – 1 –1f n h n h n h+ = + +

( ) ( )( )2 2
2 1 –1 2 –1n h n h= + + –1 (1 + (n – 1) h) ( ) ( )

2 2
2 –1 3 –1 1n h n h= + +

blfy,] ( ) 2 21 2.0 3.0. 1f h h= + + , ( ) 2 21 2.1 3.1. 1f h h h+ = + +

( ) 2 21 2 2.2 3.2. 1f h h h+ = + + ,... ( )( ) 2 2
1 –1 2.( –1) 3.( –1). 1f n h n h n h+ = + + 1

1

2

( )( ) ( )2

0

–1 2 –1 3 –
 I lim 2

6 2h

n n n n nh h
h n h

→

 
= + + 

 
vr%]

( )( )( ) ( )( )
0

2 – 2 – 3 –
lim

6 2h

nh nh h nh h nh nh h
hn

→
= + + 2

( )( )( ) ( )
0

2 3 3 – 6 – 3 3 (3 – )
lim 3

6 2h

h h n

→

  
= + +  

  
  = 

69

2
1

1

2

– 3 50x y +
– 5, 0

5
0, 16

3

x x

y y

= =

= = =
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27.

fn, gq, lery ij yEc js[kk AB dk lehdj.k

( )
– 2 – 3 – 7

3 –1 –1

x y z
= = =λ eku fy;k gS

1
1

2

blfy, fcUnq A ls lery 3x – y – z = 7 ij [khaps x, yEc osQ ikn B osQ funsZ'kkad
fuEufyf[kr gSa

( )3 2, – 3, 7λ + λ + − λ +
1

1
2

D;ksafd B ( )3 2, – 3, 7= λ + λ + − λ + lery 3x – y – z  = 7 ij fLFkr gS] blfy,

( ) ( ) ( )3 3 2 – – 3 – – 7 7 1= λ + λ + λ + =      

vr%  B = (5, 2, 6) gSa rFkk AB nwjh =  yEc dh yEckbZ 2

( ) ( ) ( )2 2 2
2 – 5 3 – 2 7 – 6+ + 11=  bdkbZ gS

vr% yacikn osQ funsZa'kakd (5, 2, 6) gSa rFkk yac dh yEckbZ = 11 1

vFkok

iznÙk js[kk,¡ fuEufyf[kr gSaA

vko`Qfr 1-4
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  ( )2 –r i j i j k= + + λ +
    --------- (i)

rFkk   ( )– – 2r i j i j k= + + µ +
   ---------(ii)

uksV dhft, fd js[kk (i) fcUnq (1, 1, 0) ls gks dj tkrh gS rFkk mlosQ
1

2

fno~Q&vuqikr 1, 2, –1 gSa rFkk js[kk (ii) fcUnq (1, 1, 0) ls gks dj tkrh gS rFkk mlosQ

fno~Q&vuqikr – 1, 1, –2 gSa
1

2

D;ksafd vHkh"V lery esa js[kk,¡ (i) rFkk (ii) varfoZ"V gSa] blfy, lery fuEufyf[k lfn'kksa
osQ lekUrj gS]

   2 2b i j k c i j k= + − = − + −
  rFkk

blfy, vHkh"V lery lfn'k b c×
 

 ij yEc gS rFkk 1

                     

ˆˆ ˆ

ˆˆ ˆ1 2 1 – 3 3 3

1 1 2

i j k

b c i j k× = − = + +

− −

 
1

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

          ( ) ( )– . 0r a b c× =
   

1

( ) ( )– . 3 3 3 0r i j i j k             
  

   

( ). – 0r i j k       
   

rFkk bldk dkrhZ;&:i – x + y + z = 0 gS 2
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lery dh fcUnq (1, 1, 1) ls nwjh

                      ( )2 2 2

1(–1) 1.1 1.1

1 1 1

+ +

− + +
 

1

3
= bdkbZ gAS

28. eku yhft, fd x] nks iÙkksa osQ fudkys ([khaps) tkus ij] ckn'kkg dh la[;k fu:fir djrk
gSA uksV dhft, fd x ,d ;kn`fPNd pj gS] ftldk eku 0, 1, 2 gks ldrk gSA vc

( )
( )

( )

48
2

52
2

48!

2! 48 – 2 !C 48 47
P 0 ( )

52! 52 51C

2! 52 2 !

x P
×

= = = = =
×

−

,d  Hkh ckn'kkg ugha
 

188

221
=

1

P (x = 1) = P (,d ckn'kkg rFkk ,d ckn'kkg ls brj)

                             

4
1 1

52
2

48 4 48 2 32

52 51 221

C C

C

× × ×
= = =

×
1

P (x = 2) = P (nksuks ckn'kkg) 

4
2

52
2

C 4 3 1

52 51 221C

×
= = =

×
1

vr% x dk izkf;drk caVu fuEufyf[kr gS%

( )

0 1 2

1 8 8 3 2 1
P

2 2 1 2 2 1 2 2 1

x

x 1

vc x dk ekè; 
1

E ( ) P ( )
n

i i

i

x x x
=

= =

                    
188 32 2 1 34

0 1
221 221 221 221

×
= × + × + =
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lkFk gh          ( )2 2

1

( )
n

i

E x xi p xi
=

=    
2 2 2188 32 1 36

0 1 2
221 221 221 221

= × + × + × =

vc            var (x) = E (x2) – [E(x)2]  
( )

2

2

36 34 6800
–

221 221 221

  
= =  

  1

blfy, ekud fo;yu ( )var x   
6800

0.37
221

= = 1

29. eku yhft, fd feJ.k esa x kg [kk| I rFkk y kg [kk| II gS

vr% gesa O;ojks/ksa 2x + y > 8, x + 2y > 10,  x, y > 0 osQ varxZr Z = 50x + 70y dk
U;wurehdj.k djuk gS 2

1
2

2

vko`Qfr 1-5
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mi;qZDr vlfedkvksa }kjk fu/kZfjr lqalxr {ks=k ,d vifjc¼ {ks=k gSA lqalxr {ks=k 'kh"kZ
(dksuh; fcUnq) fuEufyf[kr gSa%

                              ( ) ( ) ( )A 0, 8 B 2, 4 C 10, 0
1

2

vc Z osQ eku] ( )A 0, 8 50 0 70 8 560= × + × =ij

                        ( )B 2, 4 380=ij  rFkk ( )C 10, 0 500=ij  gSaA

D;ksafd lqlaxr {ks=k vifjc¼ gS blfy, gesa 50x + 70y < 380 vFkkZr~] 5x + 7y < 38 dk
vkys[k [khapuk iM+sxkA

D;ksafd ifj.kkeh [kqys v/Zry rFkk lqalxr {ks=k esa dksbZ fcUnq mHk;fu"B ugha gS] vr% Z dk
U;wure eku = B (2, 4) ij 380. vr% feJ.k dk ewY; U;wure] vFkkZr~ 380 :i j[kus osQ fy,]
vkgkj fo'ks"kK }kjk b"Vre feJ.k ;kstuk (;qfDr) ;g gksxh fd og 2 kg [kk| I rFkk 4 kg

[kk| II dk feJ.k cuk,A 1
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