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1. ; fn 

a b c a a
b b c a b
c c c a b

 
 

 

2 2
2 2
2 2

 = (a + b +c) (x + a + b + c)2 , x  0 r Fkk a + b + c  0, r ks x cj kcj

gS:
(A) 2(a + b + c) (B) –(a + b + c) (C) abc (D) –2(a + b + c)

Sol. D

bacc2c2
b2acbb2
a2a2cba






R1   R1 + R2 + R3

bacc2c2
b2acbb2
111

)cba(




cba0c2
0acb–b2
001

)cba(




( a b c ) b
c

  


3

1 0 0
2 1 0
2 0 1

Now
22 )cbax)(cba()cba)(cba( 

x = 0, – 2(a+b+c)

2. ekuk K(x ds ) mu l Hkh okLr fod ekuksa dk l eqPp;  gS t gk¡ Qyu f(x) = sin |x| – |x| + 2 (x – ) cos |x| vodyuh;
ugha gS] r ks l eqP; ;  K cj kcj  gS%
(A)  (, d fj Dr  l eqPp; )(B) {} (C) {0} (D) {0 , }

Sol. A
f(x) = sin |x| – |x| + 2(x – ) cos |x|

f(x) = 
sinx x (x )cosx ; x
sinx x (x )cosx ; x

    
     

2 0
2 0









0x;)x(xsin2xcos21xcos–

0x;)x(xsin2xcos21xcos
)x('f

f'(0+) = 2
f(0–) = 2
f'() = – 4
  (K ) 

3. ekuk , d Qyu f :    , ,  0 0  f(x) = x


11 } kj k i fj Hkkf"kr  gS] r ks f :

(A) dsoy , dSdh gSA (B) vkPNknh gS i j  , dSdh ugha gSA
(C) , dSdh vkSj  vkPNknh nksuksa gSaA (D) u , dSdh gS u vkPNknh gSA

[MATHEMATICS] 11-01-2019_Evening
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Sol. D
f : (0, )   (0, )

x
11)x(f 

x
1x)x(f 



0x;
x

1x




x
)1x( 

 ; 0 < x  1

x
)1x( 
 ; x > 1

















1x;

x
1x

1x0;
x

x1

)x(f
2

2

1– ; 0 x 1 decreasing
xf '(x)

1
; x 1 increasing

x

    
  


(Neither injective Nor surjective )

4. ekuk A r Fkk B, 3 × 3 dksfV ds nks O; qrØe.kh;  vkO; wg gSaA ; fn det(ABAT) = 8 r Fkk det(AB–1) = 8, r ks det (BA–1 BT)
cjkcj gS %

(A) 16 (B) 1 (C) 
1

16
(D) 

1
4

Sol. C

8|B||A|8|ABA| 2T 

8
|B|
|A|8|AB| 1– 

Now, det (BA–1BT) = |A|
|B| 2

 =

64|A| 3     |A| = 4  & |B| = 
2
1

  16
1

|A|
|B| 2



5. ; fn , d l ekUr j  pr qHkqZt  ABDC ds fcUnqvksa A, B r Fkk C ds funsZ' kkad Øe' k% (1, 2), (3, 4) r Fkk (2, 5) gS] r ks fod.kZ AD
dk l ehdj .k gS %
(A) 3x + 5y – 13 = 0 (B) 3x – 5y + 7 = 0
(C) 5x + 3y – 11 = 0 (D) 5x – 3y + 1 = 0
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Sol. D

A(1,2) B(3,4)

D (a,b)C (2,5)

4 7

a + 1  = 5  & b + 2 = 9
a = 4 b = 7
eq. of AD is :

y – 2 = (x – 1 ) × 3
5

3y – 6 = 5x – 5
5x – 3y + 1 = 0

6. vody l ehdj .k  dy x y
dx

  2
 , t cfd y(1) = 1 gS] dk gy gS %

(A) e
xlog x y
y


 


2
2 (B)  e

x ylog x
x y

 
  

 
1 2 1
1

(C) e
x ylog x y
x y

 
   

 
1 2
1 (D)  e

ylog y
x


 


2 2 1
2

Sol. B

2)yx(
dx
dy



x – y = t

dx
dt

dx
dy1 

1 – dx
dt

 = t2   dx
dt

 = 1 – t2

  2t1
dt

 =  dx

cx
t1
t1ln

2
1– 











x y– ln x c
x y

  
    

1 1
2 1

x = 1,    y = 1
ln (1) = 1 + c   c = – 1

7. ; fn
x dx f(x) x C
x


  

1 2 1

2 1
, gS] t gk¡ C , d l ekdyu vpj  gS] r ks f(x) cj kcj  gS %

(A)  x 2 4
3

(B)  x 1 1
3

(C)  x 1 4
3

(D)  x 2 2
3
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Sol. C
Put 2x –1 = t2

t

t dt
t






2 1 1
2

t dt


2 3
2

t t C 
3 3
6 2

tt C
 

  
 

2 3
6 2

xx C   
 

42 1
3

8. ; fn , d ' kwU; sr j  l ekUr j  Js<+h dk 19oka i n ' kwU;  gS] r ks bl dk (49oka i n) :(29oka i n) gS:
(A) 3 : 1 (B) 2 : 1 (C) 1 : 3 (D) 4 : 1

Sol. A
T19 = 0   a + 18 d = 0

d28a
d48a

T
T

29

49




    d)1828(
d)1848(




= 10
30

 = 
1
3

9. dFku]
^̂; fn nks l a[ ; k, ¡ cj kcj  ugha gS] r ks muds oxZ Hkh cj kcj  ugha gS** dk i zfr /kukRed (Contrapositive) dFku gS%
(A) ; fn nks l a[ ; kvksa ds oxZ cj kcj  gS] r ks l a[ ; k, ¡ cj kcj  gS
(B) ; fn nks l a[ ; kvksa ds oxZ cj kcj  gS] r ks l a[ ; k, ¡ cj kcj  ugha gSA
(C) ; fn nks l a[ ; kvksa ds oxZ cj kcj  ugha gS] r ks l a[ ; k, ¡ cj kcj  gS
(D) ; fn nks l a[ ; kvksa ds oxZ cj kcj  ugha gS] r ks l a[ ; k, ¡ cj kcj  ugha gS

Sol. A
Contrapositive of p  q is ~q p
So, check ~q p from the options

10. ; fn fcanq (2, ) ml  l er y i j  fLFkr  gS t ks fcanqvksa (3, 4, 2) r Fkk (7, 0, 6) l s gksdj  t kr k gS r Fkk l er y 2x – 5y
= 15, ds yEcor  gS] r ks 2 – 3 cj kcj  gS:
(A) 5 (B) 7
(C) 17 (D) 12

Sol. B

Pn


.      ˆˆ ˆn AB AC . , , ( )i ( )j ( )k . , ,                2 5 0 6 1 5 2 5 0
  

Now, 2           6 5 1 0
2 – 3 = 7
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11. ekuk l Hkh xR ds fy,  (x + 10)50 + (x – 10)50 = a0 + a1x + a2 x2 + ....+ a50x50, r ks 
a
a

2

0
 cj kcj  gS%

(A) 12.75 (B) 12.00 (C) 12.50 (D) 12.25
Sol. D

50
50

5049
1

5050
0

5050 xC.....x)10(C)10(C)x10( 

50
50

5049
1

5050
0

5050 xC.....x)10(C)10(C)x10( 

 ....x)10(C)10(2)x–10()x10( 248
2

50505050 

  
a C C
a


 

50 48 50
2 2 2

50 2
0

10
10 10

= 12.25

12. , d òÙk x-v{k i j  , d t hok dkVr k gS ft l dh yackbZ 4a gS r Fkk ; g òÙk y-v{k ds , d fcUnq l s gks dj  t kr k gS ft l dh ewyfcanq
l s nwj h 2b gSA r ks òÙk ds dsUnz dk fcanqi Fk (locus) gS%
(A) , d nh?kZòÙk (B) , d i j oy; (C) , d l j y  j s[ kk (D) , d vfr i j oy;

Sol. B

r2 = k2 + (2a)2 = h2  + (2b- k)2

x2 – 4by + 4b2 – 4a2 = 0
parabola

13. ; fn , d f=kHkqt ] ft l dk , d ' kh"kZ i j oy;  y2 + 4(x – a2) = 0 ds ' kh"kZ i j  gS r Fkk vU;  nks ' kh"kZ i j oy;  r Fkk y-v{k ds
i zfr PNsnu fcanqvksa i j  gSa] dk {ks=kQy 250 oxZ bdkbZ gS] r ks 'a' dk , d eku gS %

(A) 5 5 (B) 5 (C)   /2 310 (D)  /1 35 2

Sol. B
y2 + 4(x – a2) = 0
v (a2, 0)
at y - axis, x = 0
  y2 = 4a2   y = ± 2a

Now, .a . a  21 4 250
2

a = 5 or – 5
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14. i j oy;  y = x2 + 1, bl  ds , d fcanq (2, 5) i j  [ khaph xbZ Li ' kZ j s[ kk r Fkk funsZ' kkad v{kksa } kj k i zFke pr qFkkZa' k esa f?kj s {ks=k dk
{ks=kQy ¼oxZ bdkb; ksa esa½ gS %

(A) 
187
24

(B) 
8
3

( C) 
37
24

(D) 
14
3

Sol. C
x2 = y – 1
T = 0
2 × 2x = y + 5 – 2
equation of tangent is 4x = y + 3

5)4/32(
2
1–dx)1x(

2

0

2 

x x
 

  
 

23

0

25
3 8

8
252

3
8

    8
25–

3
14

   
24

75–112
  

24
37

15. os l Hkh x, t ks vl ehdj .k (cot–1x)2 – 7(cot–1x) + 10 > 0 dks l ar q"V dj r s gSa] fuEu esa l s fdl  vUr j ky esa gS\

(A)    ,cot cot ,cot 5 4 2 (B)  cot ,cot5 4

(C)    ,cot cot ,  5 2 (D)  cot ,2
Sol. D

t2 – 7t + 10 > 0
t < 2   or t > 5
cot–1x < 2  or x > cot 2

),2(cotx 

16. ekuk f(x) =  
x d x ,x R

a x b d x


 

  
2 2 22  t gk¡ a, b r Fkk d ' kwU; sr j  okLr fod vpj  gSa] r ks %

(A) f, x dk u r ks o/kZeku u gh gkzl eku Qyu gSA
(B) f, x gkzl eku Qyu gSA
(C) f', x dk l ar r  Qyu ugha gSA
(D) f, x dk , d o/kZeku Qyu gSA
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Sol. D

)xa(
xa

xxa

)x('f
22

22

2
22






 – 

– (d x)b (d x) (d x)
b (d x)

b (d x)

         
     
 

  
 
  

2 2

2 2

2 2

2
2

    
/ /

a b

a x b d x

 
   
      

2 2

3 2 3 222 2 2

Increasing function

17. ekuk Sn = 1 + q + q2 + .... + qn  r Fkk Tn = 1 +
nq q q....              

     

21 1 1
2 2 2 , t gk¡ q , d okLr fod l a[ ; k

gS r Fkk q  1A ; fn C C S ...... C S T      101 101 101
1 2 1 101 100 100 , r ks  cj kcj  gS %

(A) 200 (B) 2100 (C) 299 (D) 202
Sol. B

Sn = 1 + q + q2 + .... + qn  = 
nq
q

 


1 1
1

Tn = 
1–

2
1q

1–
2

1q 1n









 



  
 n n

n

q –
(q– )

 


1 11 2
1 2

Let

100101
101

12
101

1
101 SC......SCCS 

r r
r

S C S



100

101
1

0

r

r
r

q –C
q –






 
   

 


1100
101

1
0

1
1

= 





100

0r

1r
1r

101 )1–q(C
1q

1

=  )1–2(–1–)q1(
1q

1 101101


= 1q
2–)q1( 101101




Now, 
(q ) –T
(q )



 

101 101

100 100

1 2
1 2
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18. , d FkSys esa 30 l Qsn xsans r Fkk 10 yky xsansa gSaA FkSys esa l s ; knP̀N; k] , d , d dj ds ¼i zfr LFkki uk l fgr½ 16 xsansa fudkyh xbZA

; fn fudkyh xbZ l Qsn xsanksa dh l a[ ; k X gS] r ks 
X

X
 
 
 

 dk ek/;
 dk ekud fopyu cj kcj  gS%

(A) 3 2 (B) 4 (C) 4 3
3

(D) 4 3

Sol. D

P (white ball)  = 40
30

 = p

q = 
4
1

, n = 16

Mean = np = 
4
316   = 12

S.D. = npq  = 4/112   = 3

  34
3

12
D.S

Mean


19. ekuk f} ?kkr  l ehdj .k x2 sin – x (sin cos+ 1) + cos(0 < < 45º), ds ewy  r Fkk   < gS r ks

 nn
n

n





 
  
  


0

1
 cj kcj  gS %

(A) 
cos sin


   

1 1
1 1

(B) 
cos sin


   

1 1
1 1

(C) 
cos sin


   

1 1
1 1

(D) 
cos sin


   

1 1
1 1

Sol. D
x2 sin – x (sin cos+ 1) + cos = 0

n
n

n
n

(– ) ?




 
    


0

1

(x sin – 1) (x – cos) = 0

x = cos, 
sin

1

  = cos,   = 
sin

1




 














0n
n

n
n

)sin/1(
)1(–)cos(

  n n

n

cos ( sin )




    
0

  
n

cos (cos ) (cos ) .....




      0 1 2

0

+ [( sin ) ( sin ) ( sin ) .....]        0 1 2

 cos sin
      

1 1
1 1
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20. ekuk S = {1, 2, ......., 20} gSA S ds , d mi l eqPp;  B dks "nice" dgk t kr k gS ; fn bl ds vo; oksa dk ; ksx 203 gS r ks]
S ds , d ; knP̀N; k pqus x,  mi l eqPp;  ds "nice" gksus dh i zkf; dr k gS:

(A) 20
4

2
(B) 20

6
2

(C) 20
5

2
(D) 20

7
2

Sol. C
S = {1,2, .... 20}
sum of all elements (s) of 'S' = 210

SB   & for "nice". sum of element(s) must be 203
Favourable cases = 7, (1, 6), (2,5), (3,4), (1,2,4)

  p = 202
5

21. ekuk , d l fEeJ l a[ ; k z bl  i zdkj  gS fd |z| + z = 3 + i (t gk¡ i = 1), r ks |z| cj kcj  gS %

(A) 
5
3

(B) 
5
4

(C) 41
4

(D) 34
3

Sol. A
i3z|z| 

3xyx 22  ,  y = 1

x31x2 

x6–x91x 22 
6x = 8

3
4x 

  z = i
3
4


  |z| = 1
9

16
  = 3

5

22.  x

x cot( x)lim
sin x cot x 2 20

4
2  cj kcj  gS %

(A) 4 (B) 1 (C) 0 (D) 2
Sol. B

x2cot.xsin
x4cotxlim 220x

2
2

2

2
2

20x
x4

x4
1

x4
x4tan
x2tan

x
x

xsin
xlim 




  1
x4
x4

3

3

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23. , d ABC esa l kekU;  l adsr ksa ds vk/kkj  i j  fn; k gS fd 
b c c a a b   

11 12 13
gSA ; fn 

cos A cos cosC
 

    gS] r ks

Øfer  f=kd () dk , d eku gS %
(A) (19, 7, 25) (B) (7, 19, 25) (C) (5, 12, 13) (D) (3, 4, 5)

Sol. B

13
ba

12
ac

11
cb 







cos A c a cosc
 

  

36
)cba(2

13
ba

12
ac

11
cb 










7
a

6
b

5
c



a = 7, b = , c = 5 

cos A = 
bc2

acb 222 
 = 

61 49
60

 = 60
12

 = 5
1

cos B = 70
3674 

 = 35
19

cos C = 7
5

84
60



 :  :  = 5
1

 : 35
19

 : 
7
5

  7 : 19 : 25

24. ekuk  3 3 1     ˆ ˆ ˆ ˆ ˆ ˆi j, i j i jr Fkk Øe' k% r hu fcanqvksa A, B r Fkk C ds ewyfcanq O ds l ki s{k] fLFkfr  l fn' k gSA ; fn

C dh] OA r Fkk OB ds chp cus U; wudks.k ds l ef} Hkkt d l s nwj h 
3
2
 gS] r ks  ds l Hkh l aHkkfor  ekuksa dk ; ksx gS%

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

D
Bisector is x – y = 0

)1,(C 

2
3

2
|1–|




2 – 1 = 3 or – 3
 = 2,  – 1
2 + (– 1) = 1
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25. {1, 2, 3, ...., 20} l s {1, 2, 3, ....., 20} i j  , sl s vkPNknd Qyuksa] ft uds fy,  f(k) r hu dk xq.kt  gS t c k pkj  dk
xq.kt  gS] dh l a[ ; k gS %
(A) 56 × 15 (B) 65 × (15)! (C) (15)! × 6! (D) 5! × 6!

Sol. C
for k = {4, 8, 12, 16, 20}  f(k) = {3, 6, 9, 12, 15, 18} 

1
2
3
4
.
.
.
.
20

1
2
3
4
.
.
.
.
20

No. of ways = 6!
for remaining = 15!
  6! × 15!

26. ; fn , d vfr i j oy;  ds l a; qXeh v{k (conjugate axis) dh yEckbZ 5 gS r Fkk bl dh ukfHkdksa ds chp dh nwj h 13 gS] r ks bl
vfr i j oy;  dh mRdsUnzr k gS%

(A) 2 (B) 
13
8

(C) 
13
12

(D) 
13
6

Sol. C
2b = 5,  2ae = 13

b2 = 
4
25

 = a2 (e2 – 1)

4
25

 = 2c4
169

 (e2 – 1)

25 e2 = 169 e2 – 169

2e
144
169

     e = 
12
13

27. ekuk , d nh?kZòÙk] ft l dk nh?kZ&v{k x-v{k ds vuqfn' k gS r Fkk dsanz ewyfcanq i j  gS] ds ukfHkyac dh yackbZ 8 gSA ; fn nh?kZòr  dh
ukfHk; ksa ds chp dh nwj h] bl ds y?kq&v{k dh yackbZ ds l eku gks] r ks fuEu esa l s dkSu&l k fcanq bl  i j  fLFkr  gS\

(A)  ,4 2 2 3 (B)  ,4 3 2 2 (C)  ,4 3 2 3 (D)  ,4 2 2 2

Sol. B

8
a
b2 2

    b2 = 4a

2ae = 2b
b = ae
b2 = a2 – a2e2

2a2e2 = a2

  e 2 1
2 2

1e 

 b = 
2
a

  & 
2
a2

  = 4 a

a = 8,  b = 24
Now equation

x y
 

2 2

1
64 32
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28. nks j s[ kk, ¡ 
x y z   


3 1 6

1 3 1
 r Fkk 

x y z   


5 2 3
7 6 4

 fcanq R i j  dkVr h gSA fcaanq R ds xy--r y esa i zfr fcac ds

funsZ' kkad gSa %
(A) (2, –4, –7) (B) (2, – 4, 7) (C) (–2, 4, 7) (D) (2, 4, 7)

Sol. A

L1: 1
63

3
1y

1
3x










& L2: 
x y– 

  
5 2 3 3

7 6 4
x = 3 +      x = 7 – 54

For L1:     y = 3 – 1 and  For L2 : y = – 6 + 2
z = 6 –      z = 4 + 3

6 – 7  = – 8
 + 4  = 3
_____________
– 11  = – 11
 = 1
R (2, – 4, 7)
       
Reflection is (2, – 4, –7)

29. l ekdyu  
/

/

dx
sin x tan x cot x



 
4

5 56 2  cj kcj  gS :

(A) tan     
  

11 1
10 4 9 3 (B) tan  

 
 

11 1
20 9 3

(C) tan     
  

11 1
5 4 3 3 (D) 


40

Sol. A




 


4/

6/ 55 )xcotx(tanx2sin
dxI

 
/

/

dxI
sin x tan x cot x








4

5 5
6 2

 

/

/

tan x dxI
tan x tan x
tan x











4 5

106
2

2 1
1

 
/

/

tan x sec x dxI
tan x








4 4 2

10
6 2 1

Let tan5x = t
5tan4x sec2x dx = dt

 tan4x sec2x dx = 
dt
5













1

3
1

2
5 1t

dt
10
1I
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I = 1
)3/1(

1
5|ttan

10
1 

= 
















 

39
1tan–

410
1 1

30. ekuk x, y /kkukRed okLr fod l a[ ; k, ¡ gS r Fkk m, n /ku i w.kkaZad gSaA O; at d    
m n

m n

x y
x y 2 21 1  dk vf/kdr e eku gS %

(A) 
1
2

(B) 1 (C) 
1
4

(D) 
m n

mn


6
Sol. C

using A.M  G.M

m
m2

x
2
x1




n
n2

y
2
y1




Now, 4
1

)y1(
y

)x1(
x

n2

n

m2

m






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