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1. ; fn x > 1 ds fy,  (2x)2y = 4e2x – 2y gS] r ks (1 + loge2x)2
dy
dx  cj kcj  gS %

(A) e ex log 2x log 2
x


(B) e ex log 2x log 2
x


(C) loge2x (D) xloge2x

Sol. B
2y ln2x = ln 4 + 2x – 2y
2y (1 + ln2x) = ln4 + 2x

y =  
x ln2
1 ln2x


   

dy
dx  = 

   

 2

11 ln2x x ln2 .
x

1 ln2x

  



y'(1+ln2x)2 = 
x ln2x ln2

x
 

  

2. ; fn x esa f} ?kkr  l ehdj .k 3m2x2 + m(m – 4)x + 2 = 0 ds ewyksa dk vuqi kr   gS] r ks m dk og U; wur e eku ft l ds

fy,   + 
1


 = 1 gS] gS%

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

 = 

    + 

1


 = 1(given)

 


   = 1

 
2 2  
  = 1  

 2 4    


  = 1

 
 2  


 = 5  ( + )2 = 5

 
  2

2

m m 4
3m

 
  
 

 = 2

5.2
3m

  m = 4 18 , 4 3 2

3. r hu , sl s fMCcksa i j  fopkj  dhft ,  ft uesa i zR; sd esa 1,2,....,10 r d l a[ ; kvksa l s vafdr  10 xsansa gSA ekuk fd i zR; sd fMCcs esa l s
; knP̀N; k , d xsan fudkyh xbZA ; fn i osa (i=1,2,3) fMCcs esa l s fudkyh xbZ xsan i j  vafdr  l a[ ; k dks ni l s i znf' kZr  fd; k t k, ]
r ks ft r us r j hdksa l s ; g xsans fudkyh t k l dr h gS] r kfd n1 < n2 < n3 gS] gS %
(A) 164 (B) 82 (C) 240 (D) 120

Sol. D
Chose any 3 balls it will always be n1 < n2 < n3

 No of ways = 10C3 = 
10.9.3
1.2.3  = 120

4. ds mu fHkUu okLr fod ekuksa dk ; ksx] ft uds fy,  l fn' k ˆˆ ˆi j k   , ˆˆ ˆi j k    r Fkk ˆˆ ˆi j k    l gr yh;  (co-planar)

gS] gS %
(A) 0 (B) 1 (C) 2 (D) –1

Sol. D

[MATHEMATICS] 12-01-2019_Morning
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1 1
1 1
1 1





 = 0

(2 – 1) – 1(– 1) + 1(1 – ) = 0
3 – 3 + 2 = 0  3 – 1 –3 + 3 = 0
 = 1  & 2 +  – 2 = 0
 = 1,  = –2 sum = 1 + (–2) = – 1

5. ekuk S = {1,2,3,...,100}, r ks S ds mu l Hkh vfj Dr  (non-empty) mi l eqPp; ksa A ft uds vo; oksa dk xq.kuQy l e gS]
dh l a[ ; k gS %
(A) 250(250 – 1) (B) 2100 – 1 (C) 250 – 1 (D) 250  + 1

Sol. A
S = {1,2,3....100}
= Total Non empty subsets –(Subsets with prod. = odd)
= 2100 – 1 – {250 – 1}  exactly have
= 2100 – 250 = 250(250 – 1)

6. l ekdyu  ecos log x dx cj kcj  gS %(t gk¡ C , d l ekdyu vpj  gS)

(A)    e e
x sin log x cos log x C
2
    (B)    e ex cos log x sin log x C   

(C)    e ex cos log x sin log x C    (D)    e e
x cos log x sin log x C
2
   

Sol. D

 xcos loge dx

I = xcos(lnx) +  x sin lnx dx
x

I = x cos(lnx) +  x sin(lnx) cos lnx dx  

I =    x cos lnx sin lnx C
2

 

7. i zfr y kse Qy uksa (inverse functions) d s d soy  eq[ ;  eku (principal values) y sr s gq, ] l eqPp;

   1 1A x 0 : tan 2x tan 3x
4

       
 

(A) esa nks vo; o gSA (B) nks l s vf/kd vo; o gSA
(C) , d , dy l eqPp;  gSA(D) , d fj Dr  l eqPp;  gSA

Sol. C

tan–12x  + tan–13x = 
4


1
2

2x 3xtan
1 6x

  
  

 = 
4


 6x2 + 5x – 1 = 0  x = 
1
6 , x = – 1

 No. of element = one
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8. , d pr q"Qyd (tetrahedron) ds ' kh"kZ P(1,2,1), Q(2,1,3), R(–1,1,2) r Fkk O(0,0,0) gSaA Qyd OPQ r Fkk PQR
ds chp dk dks.k gS:

(A) 
1 7cos

31
  
 
 

(B) 
1 7cos

31
  
 
 

(C) 
1 9cos

35
  
 
 

(D) 
1 19cos

35
  
 
 

Sol. D

(1,2,1) (–1,1,2)

O

Q
(2,1,3)

P R

Vector r  to face OPQ = 

i j k
1 2 1
2 1 3

 = ˆˆ ˆ5i j 3k 

Vectore r  to face ABC = 

i j k
2 1 1
1 1 2




 = ˆˆ ˆi 5j 2k 

Angle between faces = cos = 
5 5 9

35 35
 

 = 
19
35

 = 
1 19cos

35
  
 
 

9. ekuk y = y(x), vody l ehdj .k 
dyx
dx  + y = xlogex, (x > 1) dk gy gSA ; fn 2y(2) = loge4 – 1 gS, r ks y(e)

cj kcj  gS :

(A) 
e
4

(B) 
e
2

 (C) 
2e

2
 (D) 

2e
4

Sol. A

dy
dx  = 

y
x

 = ln x

1dx
xe  = x

xy = xlnx C
2xlnx

2
 – 

21 x.
x 2

xy = 
2x xlnx C

2 4
 

for 2y (2) = 2ln2 – 1 , c = 0

y = 
x xlnx
2 4

      y(e) = 
e
4
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10. i j oy;  y = x2 + 2 r Fkk j s[ kkvksa y = x + 1, x = 0 vkSj  x = 3 } kj k f?kj s gq,  {ks=k dk {ks=kQy ¼oxZ bdkb; ksa esa ½ gS %

(A) 
21
2

(B) 
15
2

(C) 
17
4

(D) 
15
4

Sol. B

1 4

00 3

Req area =  
3

2

0

x 2 dx  –
1 5 3
2
 

= 9 + 6 – 
15
2

 = 
15
2

11. ekuk Sk = 
1 2 3 .... k

k
   

gSA ; fn S1
2 + S2

2 +......S10
2 = 

5
12

A gS] r ks A cj kcj  gS%

(A) 156 (B) 283 (C) 303 (D) 301
Sol. C

SK 
 = 

k 1
2


2
kS  = 

5 A
12
210

k 1

k 1
2

 
 
 

  = 
2 2 22 3 ... 11

4
  

 = 
5

12
A

11 12 23
6

 
–1 = 

5 A
3   505 = 

5 A
3    A = 303

12. ; fn l j y  j s[ kk 2x – 3y + 17 = 0 fcUnqvksa (7,17) r Fkk (15,) l s gksdj  t kus okyh j s[ kk ds yacor  gS] r ks  cj kcj  gS

(A) 
35
3

 (B) 
35
3 (C) 5 (D) –5

Sol. C

17 2 1
7 15 3

      
  = 5

13. , d , sl k Øfer  ; qXe () ft l ds fy ,  j Sf[ kd l ehdj .k fudk;
(1 + )x + y + z = 2
x + (1  + )y + z = 3
x + y + 2z = 2
dk , dek=k , d gy gS] gS :
(A) (1, –3) (B) (–3,1) (C) (–4,2) (D) (2,4)

Sol. D
For unique solution

D  0 

1 1
1 1 0

2

  
   
 

R1  R1 – R2,  R2  R2 – R3
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1 1 0
0 1 1

2


 

 
 

  +   –2

14. ; fn , d pj  j s[ kk 3x + 4y –  = 0 bl  i zdkj  gS fd nks òÙk x2 + y2 – 2x – 2y + 1 = 0 r Fkk x2 + y2 – 18x – 2y
+ 78 = 0 bl ds nksuksa vksj  (opposite sides) gS] r ks ds l Hkh ekuksa dk l eqPp;  fuEu esa l s dkSul k vUr j ky gS\
(A) (23,31) (B) [12,21] (C) (2,17) (D) [13,23]

Sol. B
Center of circle are opposite side of the line
(3 + 4 –) (27 + 4 –) < 0
( –7) ( –31) < 0
 (7, 31)
Distance from s1

3 4
5

  
   ( ,2]      [12, )

distance from s2.

27 4 2
5
  



  –,21]   [41,)

15. 3cos + 5sin
6
   

 
 dk  ds fdl h Hkh okLr fod eku ds fy,  vf/kdr e eku gS :

(A) 31 (B) 79
2

(C) 34 (D) 19

Sol. D

y = 3 cos + 5 sin 6
   

 

y = 3 cos + 
3 15 sin cos
2 2

 
    

 

5 3
2

 sin + 
1
2

 cos

ymax = 
75 1
4 4

  = 19

16. , d ; knf̀PNd i z; ksx esa] , d vufHkur  (Fair) i kl s dks r c r d mNkyk t kr k gS t c r d fd yxkr kj  nks ckj  4 u vk, A r ks bl
i z; ksx ds i k¡poh ckj  i kl s ds mNky(throw) r d l ekIr  gksus dh i zkf; dr k gS %

(A) 5

175
6

(B) 5

225
6

(C) 5

200
6

(D) 5

150
6

Sol. A
23

1
2 3

2C .51 5
66 6

 
 

 
 = 5

175
6
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17. ekuk S, var j ky (–,) ds chp esas fLFkr  , sl s l Hkh fcanqvksa dk l eqPp;  gS] ft u i j  Qyu] f(x) = min{sinx, cosx}
vodyuh;  ugha gS] r ks S fuEu essa l s fdl dk mi l eqPp;  gS\

(A) , , ,
2 4 4 2
      

 
(B) 

3 3, , ,
4 2 2 4
     

 
(C) ,0,

4 4
   

 
(D) 

3 3, , ,
4 4 4 4
      

 
Sol. D

S  
3 3, , ,
4 4 4 4
      

 

18. ekuk C1 r Fkk C2 Øe' k% òÙkksa x2 + y2 – 2x – 2y – 2 = 0 r Fkk x2 + y2 – 6x – 6y + 14 = 0 ds dsUnz gSaA ; fn P r Fkk
Q bu òÙkksa ds i zfr PNsnu fcanq gSa] r ks pr qHkqZt  PC1QC2 dk {ks=kQy ¼oxZ bdkb; ksa esa½ gS %
(A) 8 (B) 4 (C) 6 (D) 9

Sol. B

22

(1,1) (3,3)

Area = 
12 .4
2

  = 4

19. , d , sl h vk; r ] ft l dk vk/kkj  x-v{k i j  gS r Fkk vU;  nks ' kh"kZ i j oy;  y = 12 – x2 i j  bl  i zdkj  fLFkr  gSa fd vk; r ] i j oy;
ds vUr % Hkkx esa gS] dk vf/kdr e {ks=kQy ¼oxZ bdkb; ksa esa½ gS %

(A) 32 (B) 36 (C) 18 3 (D) 20 2
Sol. A

(a,12-a )2

(0,0) (a,0)

f(a) = 2a(12 – a)2

f'(a) = 2(12 – 3a2)
maximum at a = 2
maximum area = f(2) = 32

20. ; fn , d vfr i j oy;  ds ' kh"kZ (–2,0) r Fkk (2,0) i j  gSa r Fkk bl dh ukfHk (–3,0) i j  gS, r ks fuEu esa l s dkSu l k fcanq bl
vfr i j oy;  i j  fLFkr  ugha gS\

(A)  6,5 2 (B)  2 6,5 (C)  6,2 10 (D)  4, 15

Sol. A
ae= 3

e = 
3
2
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b2 = 
94 1
4

  
 

b2  = 5          
2 2x y 1
4 5

 

21. If 
z
z
 
 

 (  R) , d ' kq)  : i  l s dkYi fud l a[ ; k gS] r Fkk |z| = 2 gS, r ks  dk , d eku gS %

(A) 
1
2

(B) 2 (C) 2 (D) 1

Sol. A
ae= 3

e = 
3
2

b2 = 
94 1
4

  
 

 ;  b2  = 5

2 2x y 1
4 5

 

22.

3

x / 4

cot x tanx
lim

cos x
4




  

 
cj kcj  gS :

(A) 8 2 (B) 8 (C) 4 2 (D) 4
Sol. B

3

x / 4

cot x tanxlim
cos x

4



  

 

 

 4

x / 4

1 tan x
lim

cos x
4





  
 

 2
 

 

2

x / 4

1 tan x
lim

cos x /4



 

 
x / 4

4 2 lim cosx sinx


  = 8

23. ; fn 50 i zs{k.kks ds 30 l s fopyuksa (deviations) dk ; ksx 50 gS] r ks bu i zs{k.kksa dk ek/;  gS %
(A) 51 (B) 50 (C) 30 (D) 31

Sol. D

 
50

i
i 1

x 30


  = 50

ix  = 50 × 30 + 50

Mean = x  = ix
N
  = 

50 30 50
50

 

= 30 + 1 = 31
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24. ekuk P(4, –4) r Fkk Q(9,6) i j oy;  y2 = 4x i j  fLFkr  nks fcanq gSA O bl  i j oy;  dk ' kh"kZ fcanq gS r Fkk X bl  i j oy;  dh

pki  POQ dk dksbZ , sl k fcanq gSa] ft l ds fy ,  PXQ  dk {ks=kQy vf/kdr e gS] r ks ; g vf/kdr e {ks=kQy ¼oxZ bdkb; ksa esa½ gS %

(A) 
625
4

(B) 
75
2

(C) 
125
4

(D) 
125
2

Sol. C

Q

P(4,–4)

(t ,2t)2

(9,6)

y2 = 4x

2yy' = 4  y' = 
2
y  = 

2
2t  = 

1
t

max. Area will happen when tangent at (t2, 2t)

||rl to mPQ = 
6 4
9 4



 = 2

1
t  = 2  t  = 

1
2

  pt(t2,2t) = 
1 ,1
4

 
 
 

   area = 
125 sq.units
4

25. ; fn P = 

1 0 0
3 1 0
9 3 1

 
 
 
  

 r Fkk Q = [qij] nks , sl s 3 × 3 vkO; wg gS] fd Q – p5 = I3 gS] r ks 
21 31

32

q q
q


cj kcj  gS %

(A) 135 (B) 9 (C) 10 (D) 15
Sol. C

P = 

1 0 0
3 1 0
9 3 1

 
 
 
  

 & P2 = 

1 0 0
3 3 1 0

9 9 9 3 3 1

 
  
    

P3 = 

1 0 0
3 3 3 1 0

6.9 3 3 3 1

 
   
   

Pn =   2

1 0 0
3n 1 0

n n 1
.3 3n 1

2

 
 
 
 
  
  

  P5 = 

1 0 0
5.3 1 0
15.9 5.3 1

 
 
 
  

Q = P5 + I3 = 

2 0 0
15 2 0
135 15 2

 
 
 
  

21 31

32

q q
q


 = 
15 135

15


 = 10
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26. , d xq.kksr j  Js<+h ds r hu Øekxe (consecutive) i nksa dk xq.kuQy 512 gSA ; fn bl ds i gys r Fkk nwl j s i zR; sd i n esa  4
t ksM+ ns r ks ; g r hu l a[ ; k, ¡ , d l ekar j  Js<+h cukr h gSA r ks nh gqbZ xq.kksÙkj  Js<+h ds r huksa i nksa dk ; ksx gS
(A) 28 (B) 36 (C) 32 (D) 24

Sol. A

Let terms are 
a ,a,ar G.P
r



a3 = 512 a = 8

, , r A.P.
r
 8 4 12 5

r
r

  824 5 8      r = 2, r  1
2

r = 2 (4, 8, 16)

r = ( , , )1 16 8 4
2

Sum = 28

27. nks j s[ kkvksa 
x 2 y 2 z 5

3 5 7
  

   r Fkk 
x 1 y 4 z 4

1 4 7
  

   dks vUr foZ"V dj us okys l er y dh ewy fcanq l s yacor

nwj h gS :

(A) 11 (B) 11 6 (C) 11/ 6 (D) 6 11
Sol. C

i  j  k
3 5  7
1 4   7

ˆˆ ˆi(35 28) j(21.7) k(12 5)   

7 ˆˆ ˆi 14j 7k    ˆˆ ˆi 2j k 
1(x + 2) - 2(y - 2) + 1 (z+15) = 0
x - 2y + z + 11 = 0

11 11
4 1 1 6


 

28. cwyh;  O; at d (Boolean expression)       p q p ~ q ~ p ~ q     fuEu essa ft l ds r qY;  gS] og gS %

(A)  p ~ q (B) p q (C)  p ~ q (D)    ~ p ~ q
Sol. C

29.  

10

1 /3
1/3

12
2 3

 
 
 
 

ds f} i n i zl kj  essa vkj EHk l s 5osa r Fkk var  l s ¼i zFke dh vksj ½ 5osa i nksa dk , d vuqi kr  gS

(A)  1 /31: 4 16 (B)  1 /31:2 6 (C)  
1
32 36 :1 (D)  

1
34 36 :1

Sol. D

/
/

/

/
/

C ( )
T ( )

.( )
T

C ( )
( )





 
 
  

 
 
 

4
10 1 3 10 4

4 1 3
1 35

1 10 4
5 10 1 3 4

4 1 3

12
2 3 4 36

1 2
2 3

:1
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30. ekuk f r Fkk g, [0,a] i j  , sl s l ar r  Qyu gSa fd f(x) = f(a – x) r Fkk g(x) + g(a – x) = 4 gSa] r ks    
a

0

f x g x dx
cj kcj  gS %

(A)  
a

0

3 f x dx  (B) 4  
a

0

f x dx (C)  
a

0

f x dx (D)  
a

0

2 f x dx
Sol. D

a
I f(x)g(x)dx 0

a
I f(a x)g(a x)dx  0

a
I f(x)( g(x))dx 0 4

a
I f(x)dx I 04


a

I f(x)dx 02
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