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[MATHEMATICS] 09-01-2019_Evening

1. ekuk S, xy-r y esa fLFkr  , sl h l Hkh f=kHkqt ksa dk l eqPp;  gS ft udk , d ' kh"kZ ewy fcanq i j  gS r Fkk nwl j s nks ' kh"kZ funsZ' kkad v{kksa
i j  gSa r Fkk ft uds funsZ' kkad i w.kkZadh;  gSA ; fn S dh i zR; sd f=kHkqt  dk {ks=kQy 50 oxZ bdkbZ gS] r ks l eqPp;  S ds vo; oksa dh
l a[ ; k gS %
(A) 32 (B) 9 (C) 18 (D) 36

Sol. D

a,b  I
|a.b| = 100.
ab =   100.
(i) ab = 100 = 22 52


  tatal factors  = 9
18 cases possible for a and b.
(ii)

 

 tatal Ans = 36

2. ; fn j s[ kk, ¡ x = ay + b, z = cy + d r Fkk x = a’z + b’, y = c’z + d’ yacor  gSa] r ks %
(A) bb’ + cc’ + 1 = 0(B) cc’ + a + a’ = 0 (C) aa’ + c + c’ = 0 (D) ab’ + bc’ + 1 = 0

Sol. C

x b y z d x b ' y d' z,
a c a' c '
      

1 1
For perpandicular lines
a a' + c' + c = 0

3. ; fn 
 

x xf(x) dx,(x )
x x


 

 


8 6

22 7

5 7 0
1 2

 r Fkk f(0) = 0 gS] r ks f(1) dk eku gS %

(A) 
1
4

(B) 
1
2

(C) 
1
4

(D) 
1
2

Sol. C

f(x) =  
x x dx, x

x x




 


8 6

22 7

5 7 0
1 2

take x7 common from denominator 
x x

x x



   
 

6 8

2

5 7

5 7

1 1 2  = 
x x

x x



   
 


6 8

2

5 7

5 7

1 1 2

= 
dt
t

 2 Let t

x x
     5 7

1 1 2  dx dt
x x
    6 8

5 7

= C
t
1
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= 
C

x x


 5 7

1
1 1 2

f(x) = 
x C

x x


 

7

2 71 2
C = 0

f(1) = 1 1
4 4

4. vk¡dM+ks ds , d l ewg esa n i zs{k.k x1, x2, ........., xn gSaA ; fn  
n

i
i

x n


  2

1
1 9  r Fkk  

n

i
i

x n


  2

1
1 5  gS] r ks bu vk¡dM+ksa

dk ekud fopyu gS%

(A) 7 (B) 2 (C) 5 (D) 5
Sol. D

 
n

i i i
i

x x x n n


      
2

2

1

1 2 9

i ix x n  2 2 8 —(1)

and i ix x n  2 2 4 —(2)

  ix n 2 6  vkSj  ix n

  i ix x
s.d

n n
 

    
 

 
22

 = 
n n
n n

   
 

26 5

5. vadksa 0, 1, 3, 7, 9 ds i z; ksx l s ¼ t gk¡ vadksa dks nksgj k; k t k l dr k gS½ cukbZ t k l dus okyh i zd r̀  l a[ ; k, ¡ t ks 7,000 l s
de gS] dh l a[ ; k gS%
(A) 372 (B) 375 (C) 374 (D) 250

Sol. C
0, 1, 3, 7, 9

4 + 20 + 100 + 250
= 374

6. , d  , sl s l er y  dk l ehd j .k] ft l  i j  j s[ kk 
x y z 
2 3 4

fLFkr  gS r Fkk t ks , d  vU;  l er y  ft l esa j s[ kk, ¡

x y z x y z   
3 4 2 4 2 3

rFkk  fLFkr  gSa] ds yacor  gS] gS

(A) x – 2y + z = 0 (B) 3x + 2y – 3z = 0(C) 5x + 2y – 4z = 0(D) x + 2y – 2z = 0
Sol. A

Direction ratios of plane :  
ˆˆ ˆi j k

ˆˆi j k  3 4 2 2 3 4
4 2 3

= î (8) – ˆĵ( ) k( )  1 10
= (8, –1, –2) × (2, 3, 4)
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=      
ˆˆ ˆi j k

ˆˆ ˆi j k    8 1 10 26 52 26
2 3 4

=  ˆˆ ˆi j k 2

7. fuEu Js.kh 
       

  
2 2 2 2 2 2 29 1 2 3 12 1 2 3 4

1 6
7 9

 + 
 ....  2 2 215 1 2 5

11
 + .... ds i zFke 15 i nksa dk ; ksx gS %

(A) 7830 (B) 7510 (C) 7820 (D) 7520
Sol. C

1 + 3.2 
     . .     

 
2 2 2 2 2 2 2 2 21 2 3 3 1 2 3 3 4 1 2 3 4

5 7 9
             T2 T3 T4

Tn = 
 

 
     

 
.n .... n n n n n

n n

    


 

2 2 23 1 2 3 1 2 1
2 1 6 2 1

= 
   n n n  1

2


n n3 2

2

Sn = 
     n n n n n        

   

2
1 1 2 11

2 2 6

=       
 

21 15 16 3115 8
2 6

  1 14400 1240 7820
2

8. r dZ l axr  dFku      [~ ~ p q p r ] ~ q r     fuEu esa l s fdl ds l er qY;  gS\

(A)  p ~q r  (B) ~ p r (C)  ~ p ~ q r  (D)  p r ~ q 
Sol. D

   [~ ~ p q (p r)] ~ q r    

   [ p ~ q (p r)] ~ q r    

 [p (~ q r)] ~ q r   

 p ~ q r 

 p r ~ q 

9. ekuk f :R R , d , sl k vodyuh;  Qyu gS] fd l Hkh x, y, R ds fy,  
/

f(x) f(y) x y  
3 2

2 gSA ; fn f(0) = 1 gS]

r ks f (x)dx
1 2

0
 cj kcj  gS%

(A) 0 (B) 1 (C) 
1
2

(D) 2

Sol. B
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/| f(x) f(y)| |x y|
|x y|


 


1 22

/f(x) f(y) |x y|
x y


 


1 22

y x
lim| f '(x)|


 0

  f'(x) = 0
 f(x) = Constant

Given f(0) = 1 f(x) = 1

   dx 
1

0

1

10. ekuk A(4, –4) r Fkk B(9, 6) , d i j oy;  y2 = 4x i j  fLFkr  nks fcanq gSA ekuk i j oy;  ds pki  AOB (t gk¡ O ewy fcanq gS)
i j  fLFkr  , d fcanq C bl  i zdkj  pquk x; k fd ACB dk {ks=kQy vf/kdr e gS] r ks ACB dk {ks=kQy ¼oxZ bdkbZ; ksa esa½ gS%

(A) 
130
2

(B) 32 (C) 
331
4

(D) 
131
4

Sol. D

Area = 

t t



2 2 1
1 9 6 1
2

4 4 1

=       t t 21 10 2 5 1 60
2

A = 5 |t2 – t – 6|

dA ,t
dt

  10
2

Aeramax = 
 

    
1 1 1 2 24 125 15 6 5 31
4 2 4 4 4

11. ekuk , d f=kHkqt  dh nks Hkqt kvksa ds l ehdj .k 3x – 2y + 6 = 0 r Fkk 4x + 5y – 20 = 0 gSA ; fn bl  f=kHkqt  dk yacdsUnz
(1, 1) i j  gS] r ks bl dh r hl j h Hkqt k dk l ehdj .k gS%
(A) 122y – 26x – 1675 = 0 (B) 122y + 26x + 1675 = 0
(C) 26x – 122y – 1675 = 0 (D) 26x + 61y + 1675 = 0

Sol. C
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Equation of BD: 5x – 4y = 1 Solve with 3x - 2y + 6 = 0
Equation of CE : 2x + 3y = 5 Solve with 4x + 5y - 20 = 20

Co-ordinates of B = ,   

3313
2

Co-ordinates of C = ,   

35 10
2

  Equation of BC

y + 10 = x    

13 35
61 2

61y + 610 = + 13x + 
445
2

– 26x + 122y + 1675 = 0

12. {ks=k A =   rFkk{ x,y : y x x x     0 1 1 1} dk oxZ bdkbZ; ksa esa {ks=kQy gS %

(A) 
2
3

(B) 
1
3

(C) 2 (D) 
4
3

Sol. C
o y x | x |  1 ,x[–1, 1]

Case-I x  [0, 1]

y x 2 1

Case-II
x [-1, 0]

A =    x dx x dx


    
0 12 2

1 0
1 1

= 
x xx x



   
     

   

0 13 3

1 03 3
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= 
            

1 11 1
3 3

 2 4 2
3 3

13. ekuk f:[0, 1]  R bl  i zdkj  gS fd l Hkh x, y [0, 1] ds fy,  f(xy) = f(x).f(y) gS r Fkk f(0)  0 gSA ; fn y = y(x)

vody l ehdj .k 
dy f(x)
dx

 dks l ar q"V dj r k gS vkSj  y(0) = 1 gS] r ks y y         

1 3
4 4 cj kcj  gS%

(A) 4 (B) 3 (C) 5 (D) 2
Sol. B

f(x. y) = f(x) . f(y), x,y [0, 1] f(0) 

x = y = 0
dy f(x)
dx



f(0) = f2(0) y(0) = 1
  f(0) = 1

y = 0
f(0) = f(x) = 1

 
dy
dx

 1

y = x + c
x = 0, y= 1  c = 1
y = x + 1

y y             

1 3 1 31 1
4 4 4 4  = 3.

14. ; fn f} ?kkr  l ehdj .k x2 – mx + 4 = 0 ds nksuksa ewy okLr fod r Fkk fHkUu gS vkSj  os var j ky [1 ,5] esa fLFkr  gSa] r ks m ft l
var j ky esa fLFkr  gS] og gS%
(A) (5, 6) (B) (–5, –4) (C) (4, 5) (D) (3, 4)

Sol. C / Bonus
x2 – mx + 4 = 0
(1) D> 0 (2) f(1)  > 0 (3) f(5)  0

(4) 
b
a

  1 5
2

m2 – 16 > 0

   m , ,    4 4 Solving : m(4, 5)

55-m  0        25-5m + 4  0

5m  5          m  29/5

1 <  
m


2

5
2

2<M<10
m  (4, 5]
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15. , d dy ' k esa 5 yky r Fkk 2 gj h xsans gSA bl  dy ' k esa l s ; knP̀N; k , d xsan fudkyh xbZA ; fn fudkyh xbZ xsan gj h gS] r ks dy ' k
esa , d yky xsan Mkyh t kr h gS r Fkk ; fn fudkyh xbZ xsan yky gS] r ks dy ' k esa , d gj h xsan Mkyh t kr h gS] t cfd fudkyh xbZ
xsan okfi l  ugha Mkyh t kr hA vc bl esa l s ; knP̀N; k , d nwl j h xsan fudkyh xbZ] r ks bl  nwl j h xsan ds yky gksus dh i zkf; dr k
gS%

(A) 
27
49

 (B) 
32
49

(C) 
21
49

(D) 
26
49

Sol. B

P(G). P(R) + P(R). P(R)

    2 6 5 4 12 20 32
7 7 7 7 49 49

.

16. ; fn j Sf[ kd l ehdj .k fudk;  x – 4y + 7z = g, 3y – 5z = h,  –2x + 5y – 9z = k l axr  (Consistent) gS] r ks
(A) g + 2h + k = 0 (B) g + h + k = 0 (C) 2g + h + k = 0 (D) g + h + 2k = 0

Sol. C

D =




 

1 4 7
0 3 5
2 5 9

= 1(–27 + 25)+ 4(–10)+ 7(6)
= – 2 – 40 + 42 = 0

g
D h

k


 


1

4 7
3 5
5 9

= g(–27 + 25) +4(-9h + 5k) + 7 ( 5h – 3k) = 0
= – 2g  36h + 20k + 35h - 21k = 0
– 2g – h – k = 0
2g + h + k = 0

17. ; fn 
/ tan d ,(k )

k sec

 
   


3

0

11 0
2 2

 gS] r ks k dk eku gS %

(A) 2 (B) 4 (C) 
1
2

(D) 1

Sol. A
/ tan d ,k

ksec

 
   


3

0

11 0
2 2

/ sin d
k cos

 



3

0

1
2

Let cos = t  –sin d = dt
One Solving K = 2

18. ekuk A ={xR : x , d /ku i w.kkZad ugha gS}A , d Qyu f: A  R fuEu i zdkj  l s i fj Hkkf"kr  gS%

f(x) = 
x

x 
2

1
, r ks f , d  :

(A) u , dSdh gS vkSj  u vkPNknd Qyu gSA (B) vkPNknd gS] i j Ur q , dSdh Qyu ugha gSA
(C) , dSdh gS] i j Ur q vkPNknd Qyu ugha gSA (D) , dSdh Qyu ugha gS
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Sol. C
f : A  R

f(x) = 
x

x 
2

1

linear
linear

 is always one-one

19. ekuk a, b r Fkk c , d l ekUr j  Js<+h (t ks fd vpj  l ekUr j  Js<+h ugha gS) ds Øe' k% 7os a, 11osa r Fkk 13osa i n gSA ; fn ; s , d

xq.kksÙkj  Js<+h ds Hkh r hu Øekxr  i n gSa r ks 
a
c  cj kcj  gS&

(A) 2 (B) 
7

13
(C) 

1
2

(D) 4

Sol. D
t7 = a = A + 6d
      b = A + 10d
      c = A + 12d

r = 
b b
a b


A d A d
A d A d
  
 
10 12
6 10

r
d
d

 2 1
4 2


r 2
1

 = 4

20. ; fn  

t t t

t t t t t

t t t

e e cos t e sint
e e cos t e sint e sin t e cos t
e e sint e cos t

 

   

 

 
     
  2 2

gS] r ks A %

(A) fdl h Hkh tR ds fy,  O; qRØe.kh;  ugha gSA     (B) O; qRØe.kh;  gS] dsoy r c] t c t = 

2

 gSA.

(C) O; qRØe.kh; (invertible) gS] dsoy r c] t c t = .  (D) l Hkh tR ds fy,  O; qRØe.kh;  gSA
Sol. D

|A| = e–t 

cos t sint
cos t sint sint cos t

sint cos t
   



1
1
1 2 2

= e–t 

cost sint
cost sint sint cost
sint cost cost sint

   
  

1
0 2 2
0 2 2

= e–t  {(2c + s)2 + (2s - c)2}
= 5 e–t

21. ekuk fd f} ?kkr h;  l ehdj .k x2 + x + 1 = 0,dk , d ewy z0 gSA ; fn  z = 3 + 6i z iz81 93
0 03  gS] r ks dks.kkad z(arg z)

cj kcj  gS%
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(A) 0 (B) 

3

(C) 

6

(D) 

4

Sol.

Z = 3 + iZ iZ81 93
0 06 3

iw iw 81 933 6 3
= 3 + 3i
arg (z) = /4

22.
t
t

 
  

361
1 ds i zl kj  esa t4 dk xq.kkad gS%

(A) 12 (B) 14 (C) 15 (D) 10
Sol. C

   t t  
3 361 1

   C C t C t C t t 
   

33 3 6 3 12 3 18
0 1 2 3 1

C C   3 4 1 6
4 4 15

23. , d vfr i j oy;  dk dsanz ewy fcanq i j  gS] r Fkk ; g fcanq (4, 2) l s gksdj  t kr k gS vkSj  bl dk vuqi zLFk (transverse) v{k] x-
v{k ds vuqfn' k gS ft l dh yackbZ 4 gSA r ks bl  vfr i j oy;  dh mRdsanzr k (eeccentricity) gS %

(A) 
3
2

(B) 3 (C) 2 (D) 
2
3

Sol. D

a = 2

x
y b

 
2 2

2
4 1

4 – 
b

2
4 1

b
 2

3 1
4

 b2 = 4/3

 e2 = 1+
/  4 3 1 1
4 3

e = 
2
3
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24. ; fn x = 3 tan t r Fkk y = 3 sec t gS, r ks 
4


t i j  
2

2

d y
dx

 dk eku gS %

(A) 
1
6

(B) 
3

2 2
(C) 

3
3 2

(D) 
1

6 2
Sol. D

x = 3 tant, y = 3 sect

dx sec t
dt

 23

dy sect tant
dt

 3


dy sint
dt



d y dt cos tcos t.
dxdx

 
2 3

2 3

t = 

4


d y
dx


2

2
1

6 2

25. ds mu l Hkh l aHkkfor  /ku i w.kkaZd ekuksa dh l a[ ; k ft uds fy,  f} ?kkr h;  l ehdj .k 6x2 – 11x +  = 0 ds ewy i fj es;  l a[ ; k, ¡
gS] gS%
(A) 3 (B) 2 (C) 4 (D) 5

Sol. A
D  perfect sq.
D = 121 – 24  = 2

 = 1, reject
 = 2 reject
 = 3

26. ekuk l
ˆ ˆˆ ˆ ˆ ˆa i j k, b b i b j k     22 2

 
 r Fkk ˆˆ ˆc i j k  5 2


 r hu , sl s l fn' k gS fd b


 dk  a


 i j  i z{ksi  l fn' k] a



gSA ; fn a b
 

, l fn' k c

 ds yacor ~ gS] r ks b


 cj kcj  gS %

(A) 32 (B) 6 (C) 4 (D) 22
Sol. A

Project of 
b ab on a | a|
| a|


 

 
  



b b 
1 2 2 2

2
b1 + b2 = 2

   a b c a b .c     0
     

5b1 + b2 = – 10
b1 = – 3, b2 = 5
|b | 6


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27. ; fn x = sin–1 (sin10) r Fkk y = cos–1 (cos10) gS] r ks y – x cj kcj  gS:
(A) 10 (B) 7 (C) 0 (D) 

Sol. D
x = sin–1(sin10) = –10 + 3
y - cos–1 cos10 = 4 – 10

 y - x = 4 – 10 + 10 – 3


28. ; fn xR ds fy, ] ekuk [x], , d egÙke i w.kkZad gS t ks x ds l eku vFkok ml l s de gS] r ks  
 

x

x [x] | x | sin[x]
lim

| x |


0

  cj kcj

gS
(A) 1 (B) sin 1 (C) – sin 1 (D) 0

Sol. C

 
x

x [x] | x | sin[x]
lim

| x |


0

x

x( x )sinlim sin
x

   
0

1 1 1

29. ; fn ò̀Ùk x2 + y2 – 16x – 20y + 164 = r2 r Fkk (x – 4)2 + (y – 7)2 = 36 nks fHkUu fcanqvksa i j  dkVr s gS] r ks %
(A) 0 < r < 1 (B) r = 11 (C) r > 11 (D) 1 < r < 11

Sol. D
C1 (8, 10), r1 = r
C2 (4, 7)    r2 = 6
|r1 - r2| < C1 C2 < r1  +r
 r  (1, 11)

30. ; fn 0 x  
2

gS, r ks x ds mu ekuksa dh l a[ ; k ft uds fy,  sin x – sin 2x + sin 3x = 0 gS, gS :

(A) 3 (B) 2 (C) 1 (D) 4
Sol. B

sinx + sin3x – sin2x = 0
sin2x (2cos x – 1) = 0

sin2x = 0, cosx = 
1
2

x = 0, 

3
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