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SECTION – A

Question ID : 101661

Complex number

1. Let  A {z C :1 | z 1 i | 2}       and   B z A :| z 1 i | 1     . Then, B :

(1) is an empty set

(2) contains exactly two elements

(3) contains exactly three elements

(4) is an infinite set

ekuk  A {z C :1 | z 1 i | 2}       rFkk   B z A :| z 1 i | 1     gS, rc, B :

(1) ,d fjDr leqPp; gS

(2) esa Bhd nks vo;o gSa

(3) esa Bhd rhu vo;o gSa

(4) ,d vuUr leqPp; gS

Ans. Official Answer NTA (4)

Sol. Set A  region between two concentric circle,

centre is (1, 1)

(1, –1)
(1, 1)

S2

S3

S1

(1, –1) will lie on onto circle

B  Portion of circle S
3
 lies between concentric circle S

1
 and S

2

 infinite points in B
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Question ID : 101662

Binomial Theorem

2. The remainder when 32022 is divided by 5 is :

32022 dks 5 ls foHkkftr djus ij “ks’kQy gS :

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

Ans. Official Answer NTA (4)

Sol. 32022 = 32 (32020) = 9(81)505

= 9(80 + 1)505

= 9(80k
1
 + 1)

= 9(5k
2
 + 1)

= 5k
3
 + 9 = 5k

3
 + 5 + 4 = 5k

4
 + 4

remainder = 4

Question ID : 101663

Tangent and normal

3. The surface area of a balloon of spherical shape being inflated, increases at a constant rate. If initially,

the radius of balloon is 3 units and after 5 seconds, it becomes 7 units, then its radius after 9 seconds is:

xksys ds vkdkj ds ,d xqCckjs esa gok Hkjus ds nkSjku mlds i`’B dk {ks=Qy ,d fLFkj nj ls c<+rk gSA ;fn vkjaHk esa xqCckjs

dh f=T;k 3 bdkbZ gS rFkk 5 lSd.M i”pkr~ ;g 7 bdkbZ gks tkrh gS] rks 9 lSd.M i”pkr~ bldh f=T;k gksxh :

(1) 9 unit (2) 10 unit (3) 11 unit (4) 12 unit

Ans. Official Answer NTA (1)

Sol. S = 4r2

ds
k

dt


dr
8 r k

dt
 

k
rdr dt

8


 
2r kt

c
2 8
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at t = 0, r = 3  
9

c
2



 r2 = 
kt

9
4




at t = 5, r = 7  k = 32

 r2 = 8t + 9

at t = 9  r2 = 81

 r = 9

Question ID : 101664

Probability

4. Bag A contains 2 white, 1 black and 3 red balls and bag B contains 3 black, 2 red and n white balls. One

bag is chosen at random and 2 balls drawn from it at random, are found to be 1 red and 1 black. If the

probability that both balls come from Bag A is 
6

11
, then n is equal to ___________.

FkSys A esa 2 lQsn] 1 dkyh rFkk 3 yky xsan gS rFkk FkSys B esa 3 dkyh] 2 yky rFkk n lQsn xsan gSaA ,d FkSyk ;kn`PN;k pquk

tkrk gS rFkk blesa ls ;kn`PN;k fudkyh xbZ nks xsanksa esa ,d yky rFkk ,d dkyh ik;h tkrh gSA ;fn nksuksa xsanksa ds FkSys

A esa ls fudyus dh izkf;drk  
6

11
 gS] rks n cjkcj gS ___________

(1) 13 (2) 6 (3) 4 (4) 3

Ans. Official Answer NTA (3)

Sol. A  Bag A is chosen

B  Bag B is chosen

E  1 red and 1 black ball are drawn

A 6
P

E 11

 
 

 

 
 

P A E 6

P E 11




 
   

P A E 6

P A E P B E 11
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E
P A P

6A

E E 11
P A P P B P

A B

 
 
  

   
   

   

  

1 3
62 15

1 3 6 2 11
2 15 2 n 5 n 4




 
  

 

 (n + 5) (n + 4) = 72

 n = 4 or n = – 13 (rejected)

Question ID : 101665

Parabola

5. Let x2 + y2 + Ax + By + C = 0 be a circle passing through (0, 6) and touching the parabola y = x2 at

(2, 4). Then A + C is equal to ___________.

ekuk fcUnq (0, 6) ls gksdj tkus okyk rFkk ijoy; y = x2 dks (2, 4) ij Li”kZ djus okyk ,d o`Ùk

x2 + y2 + Ax + By + C = 0 gS] rks A + C cjkcj gS ___________

(1) 16 (2) 
88

5
(3) 72 (4) –8

Ans. Official Answer NTA (1)

Sol. Tangent to y = x2 at (2, 4)

  
dy

2x
dx



 
x 2

dy
4

dx 

 
 

 

y – 4 = 4(x – 2)
4x – y – 4 = 0
equation of circle touching y = x2 at (2, 4)
(x – 2)2 + (y – 4)2 + (4x–y–4) = 0

(0, 6) lies on it   = 
4

5
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(x – 2)2 + (y – 4)2 + 
4

5
 (4x – y – 4) = 0

A = 
16

4
5

  c = 
16

20
5



 A + C = 16

Question ID : 101666

Determinant

6. The number of values of  for which the system of equation :

x + y + z = 

x + 2y + 3z = –1

x + 3y + 5z = 4

is inconsistent, is :

 ds ekuksa] ftuds fy, lehdj.k fudk; :

x + y + z = 

x + 2y + 3z = –1

x + 3y + 5z = 4

vlaxr gS, dh la[;k gS :

(1) 0 (2) 1 (3) 2 (4) 3

Ans. Official Answer NTA (2)

Sol. D = 0

1 1 1

2 3 0

1 3 5

  



3( – 1)2 = 0
 = 1
D

x
  0

So system is incensistent   = 1
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Question ID : 101667

Quadratic Equation

7. If  the sum of the squares of the reciprocals of the roots  and  of the equation 3x2 + x – 1 = 0 is 15,

then 6(3 + 3)2 is equal to :

;fn lehdj.k 3x2 + x – 1 = 0 ds ewy  rFkk  ds O;qRØeksa ds oxksZa dk ;ksxQy 15 gS] rks 6(3 + 3)2 cjkcj gS :

(1) 18 (2) 24 (3) 36 (4) 96

Ans. Official Answer NTA (2)

Sol. 3x2 + x – 1 = 0

3


   ,

1

3


 

2 2

1 1
15 

 

2 2

2 2
15

 


 

 
 

2

2

2
15

   




2 = 9 = ± 3

      
22 33 36 6 3        

= 6(4) = 24

Question ID : 101668

ITF

8. The set of all values of k for which    
3 31 1 3tan x cot x k , x R     , is the interval :

k ds lHkh ekuksa] ftuds fy,    
3 31 1 3tan x cot x k , x R      gS, dk leqPp; dkSu&lk varjky gS :

(1) 
1 7

,
32 8

 
 

(2) 
1 13

,
24 16

 
 
 

(3) 
1 13

,
48 16

 
  

(4) 
1 9

,
32 8

 
 

Ans. Official Answer NTA (1)

Sol. Note : Language is incomplete

     
3 31 1 3tan x cot x k     has a solution
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 k3 will lie in range of LHS
y = (tan–1(x))3 + (cot–1(x))3

put tan–1(x) = , cot–1(x) = 

2


  

,
2 2

  
  

 

y = 3 + 3

   =    
3

3     

3 3
y

8 2 2

   
    

 
, ,

2 2

  
  

 


3

min
y

32


 when 

4


 


3

max

7
y

8


 when 

2


  

3 37
y ,

32 8

  
 

 

 
1 7

k ,
32 8

 
  

Question ID : 101669

Matrices

9. Let  S n :1 n 50 and n is odd   . Let a  S and 

1 0 a

A 1 1 0

a 0 1

 
   
  

. If  
a S

det adjA 100


   then 

is equal to :

ekuk S = { n :1 n 50   rFkk n fo’ke gS} ekuk a  S rFkk 

1 0 a

A 1 1 0

a 0 1

 
   
  

 gSaA ;fn  
a S

det adjA 100


   gS]

rks cjkcj gS :

(1) 218 (2) 221 (3) 663 (4) 1717

Ans. Official Answer NTA (2)

Sol.  S 1, 3, 5, 7,......... 49   2r 1 :1 r 25, r N   
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1 0 a

A 1 1 0

a 0 1

 
   
  

|A| = 1 +a2

|adj (A)| = |A|2 = (1 + a2)2

    
2 25

2 2

a S r 1 r 1

det adj A 1 2r 1 4r
  

     

                         = 4  
25

2

r 1

r



   4 25 26 51
100

6
 

 = 221

Question ID : 101670

Monotonocity

10. For the function f(x) = 4 log
e
(x – 1) – 2x2 + 4x + 5, x > 1, which one of the following is NOT correct?

(1) f is increasing in (1, 2) and decreasing in (2, )

(2) f(x) = – 1 has exactly two solutions

(3)    f ' e f '' 2 0 

(4) f(x) = 0 has a root in the interval (e, e + 1)

Qyu f(x) = 4 log
e
(x – 1) – 2x2 + 4x + 5, x > 1, ds fy, fuEu esa ls dkSulk ,d lgh ugha gS?

(1) f vUrjky (1, 2) esa o/kZeku rFkk (2, ) esa âkleku gS

(2) f(x) = – 1 ds Bhd nks gy gSa

(3)    f ' e f '' 2 0   gS

(4) f(x) = 0 dk ,d ewy varjky (e, e + 1) esa gS

Ans. Official Answer NTA (3)

Sol.     2
ef x 4log x 1 2x 4x 5    

 
4

f ' x 4x 4
x 1

  


  
 

4 x x 2

x 1
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2

4
f '' x 4

x 1


 



0 1 2

2

+× –×

 Option A is true
         graph of f(x)

 Option B is also true

   
4

f ' e 4 e 1
e 1

  


 f '' 2 8 

   f ' e f '' 2 0 

 Option C is false

Question ID : 101671

Tangent and normal

11. If  the tangent at the point(x
1
, y

1
) on the curve y = x3 + 3x2 + 5 passes through the origin, then (x

1
, y

1
) does

NOT lie on the curve :

;fn oØ y = x3 + 3x2 + 5 ds fcUnq(x
1
, y

1
) ij Li”kZ js[kk ewy fcUnq ls gksdj tkrh gS] rks (x

1
, y

1
) fuEu esa ls fdl oØ

ij fLFkr ugha gS :

(1) 
2

2 y
x 2

81
  (2) 

2
2y

x 8
9

  (3) y = 4x2 + 5 (4) 
2x

y 2
3

 

Ans. Official Answer NTA (4)
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Sol.

(0, 0)
P( ,  + 3  + 5)

3 2
 O

equate slope of OP

3 2
2 3 5

3 6
   

   


23 + 32 = 5   = 1
P(1, 9)

P does not lie on 
2x

y 2
3

 

Question ID : 101672

Maxima and Minima

12. The sum of absolute maximum and absolute minimum values of the function

f(x) = |2x2 + 3x – 2| + sin x cos x in the interval [0, 1] is :

varjky [0, 1] esa Qyu f(x) = |2x2 + 3x – 2| + sin x cos x ds fujis{k mPpre rFkk fujis{k fuEure ekuksa dk ;ksxQy

gS :

(1) 

  2 1
sin 1 cos

2
3

2

 
 
 

(2)     
1

3 1 2cos 1 sin 1
2

 

(3)     1
5 sin 1 sin 2

2
 

(4) 
1 1

2 sin cos
2 2

   
    

   

Ans. Official Answer NTA (2)

Sol. f(x)

2x  + 3x – 2 +
2

–(2x  + 3x – 2) + 
2 sin 2x

2

sin 2x
2

1
2

  x  1

1
2

0   x <
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f ’(x) 

4x + 3 + cos(2x)

–4x – 3 + cos 2x

1
2

< x  1

1
2

0   x <

 
1

f ' x 0 x 0,
2

 
    

 
1

f ' x 0 x ,1
2

 
    

 
 

min

sin 11
f x f

2 2

 
  

 

      max
f x max f 0 , f 1

              f 1 3 sin1cos1  

sin1
sum 3 sin1cos1

2
  

Question ID : 101673

Sequence and progression

13. If  
n

i i 1
a


, where n is an even integer, is an arithmetic progression with common difference 1, and

n

n 2

i 2i
i 1 i 1

a 192, a 120
 

   , then n is equal to :

;fn  
n

i i 1
a


, tgk¡ n ,d le iw.kkZad gS] ,d lekarj Js<+h gS] ftldk lkoZ varj 1 gS] rFkk 

n

n 2

i 2i
i 1 i 1

a 192, a 120
 

  

gSa, rks n cjkcj gS :

(1) 48 (2) 96 (3) 92 (4) 104

Ans. Official Answer NTA (2)

Sol. a
1
 + a

2
 + a

3
 + ......... + a

n
 = 192 ---------(1)

a
2
 + a

4
 + a

6
 + ......... + a

n
 = 120 ---------(2)

                   (1) – (2)

a
1
 + a

3
 + a

5
 + ......... + a

n–1
 = 72 ---------(3)

                   (2) – (3)

1 + 1 + ....... + 1 = 48, Total terms = n, number of odd terms = n/2
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n

48
2



                     n = 96

Question ID : 101674

Differential Equation

14. If x = x(y) is the solution of the differential equation    3 ydx
y 2x y y 1 e , x 1 0

dy
    ; then x(e) is

equal to :

;fn vody lehdj.k    3 ydx
y 2x y y 1 e , x 1 0

dy
     dk gy x = x(y) gS] rks x(e) cjkcj gS :

(1) e3(ee – 1) (2) ee(e3 – 1) (3) e2(ee + 1) (4) ee(e2 – 1)

Ans. Official Answer NTA (1)

Sol. Linear differential equation

 3 ydx
y 2x y y 1 e

dy
  

 2 ydx 2
x y y 1 e

dy y
  

I.f = 

2
dy

y

2

1
e

y




  y

2

x
d y 1 e dy

y

 
  

 
 

y

2

x
ye c

y
 

x(1) = 0  c = – e

y

2

x
ye e

y
 

put y = e

 e e

2

x
ee e e e 1

e
   

 3 ex e e 1 
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Question ID : 101675

Hyperbola

15. Let x – 2y =  be a tangent to the hyperbola a2x2 – y2 = b2. then 

2 2

a b

    
   

   
 is equal to :

ekuk vfrijoy; a2x2 – y2 = b2 dh ,d Li”kZ js[kk x – 2y =  gSA rks 
2 2

a b

    
   

   
 cjkcj gS :

(1) – 2 (2) – 4 (3) 2 (4) 4

Ans. Official Answer NTA (4)

Sol. Hyperbola a2x2 – y2 = b2

2 2

22

2

x y
1

bb

a

 
 
 
 

Apply cot
c2 = a2m2 – b2

2 22
2

2

b
b

2 a 2

     
      

    

2 2

2 2a b

 
  4

Question ID:101676

Vectors

16. Let â , b̂  be unit vectors. If c


 be a vectors such that the angle between â  and ĉ  is 
12


 , and

 ˆ ˆb c 2 c a  
 

 , then 
2

6c


 is equal to :

ekuk Let â , b̂  bdkbZ lfn”k gSaA ;fn ,d lfn”k c


 bl izdkj gS fd â  rFkk ĉ  ds chp dk dks.k 
12


 gS rFkk

 ˆ ˆb c 2 c a  
 

 gS, rks 
2

6c


 cjkcj gS :

(1)   6 3 3 (2) 3 + 3 (3)  6 3 3 (4)  6 3 1
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Ans. Official Answer NTA (3)

Sol. Let c x


 ˆ ˆb c c a  
 

b̂ 1

 ˆc 2 c a 1  
 

   
2 2

ˆ ˆc 4 c a 4c. c a 1    
   

    2 2 2x 4 x 1 sin 15 0 1   

2 2 3
x 2x 1 1

2

 
    

 

 2 2x x 2 3 1  

        x 3 3 1  

        
2 3 3

x
6




Ans = (6x)2 = 36x2 =  6 3 3

Question ID:101677

Probability

17. If a random variable X follows the Binomial distribution B(33, p) such that 3P (X = 0) = P(X = 1), then

the value of 
 
 

 
 

P X 15 P X 16

P X 18 P X 17

 


   is equal to :

;fn ,d ;kn`PN;k pj X, f}in caVu B(33, p) dk vuqlj.k djrk gS rFkk 3P(X = 0) = P(X = 1) gS, rks

 
 

 
 

P X 15 P X 16

P X 18 P X 17

 


   dk eku cjkcj gS :

(1) 1320 (2) 1088 (3) 
120

1331
(4) 

1088

1089

Ans. Official Answer NTA (1)

Sol. B(n
1
p)  B(33

1
p)

3p(X = 0) = p(X = 1)

3(33C
0
 (1 – p)33) = 33C

1
 p(1 – p)32
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1

p
12

          
1 p 1

1 11
p p


  

Req Value = 
 
 

 
 

p X 15 p X 16

p X 18 p X 17

 


 

               = 
 
 

 
 

18 1733 15 33 16
15 16

15 1633 18 33 17
18 16

C p 1 p C p 1 p

C p 1 p C p 1 p

 


 

               = 

3
1 p 1 p

p p

    
   

   

               = (11)3 – (11) = 1320

Question ID:101678
ITF

18. The domain of the function f(x) = 
 

2
1

2

2
e

x 5x 6
cos

x 9

log x 3x 2

   
 

 

 
 is :

Qyu f(x) = 
 

2
1

2

2
e

x 5x 6
cos

x 9

log x 3x 2

   
 

 

 
 dk izkar gS :

(1)    ,1 2,   (2) (2, )

(3)  
1

,1 2,
2

 
   

(4)  
1 3 5 3 5

,1 2, ,
2 2 2

    
         

Ans. Official Answer NTA (Bonus)

Sol.
2

2

x 5x 6
1 1

x 9

 
  



x2 – 3x + 2 > 0
x2 – 3x + 2  1

  
1

x ,1 2,
2

 
    

 – 
3 5 3 5

, ,3
2 2

   
 
  

Bonus
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Question ID:101679
Trigonometric Equation

19. Let S =  , , : sin tan tan sin 2
2

   
             

  
. If 

S

T cos 2


  , then T + n (S) is equal to :

ekuk S =  , , : sin tan tan sin 2
2

   
             

  
 gSA ;fn 

S

T cos 2


   gS, rks T + n (S) cjkcj gS :

(1) 7 + 3 (2)  9 (3) 8 + 3 (4) 10

Ans. Official Answer NTA (2)

Sol. sin tan + tan= sin 2

s s
s 2sc

c c

 
  

 

sin  = 0
s 1

2c
c




 = –, 0,  s + 1 = 2c2

s + 1 = 2 – 2s2

2s2 + s – 1 = 0
(s + 1) (2s – 1) = 0

sin  = – 1 sin  = 
1

2

(Rejected)  
5

,
6 6

 
 

5
S ,0, , ,

6 6

  
   

 

n(S) = 5

T = cos(–2) + cos 0 + cos2 + 
5

cos cos
3 3

 


   = 4

T + n(S) = 9
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Question ID:101680

Mathematical Reasoning

20. The number of choices for  , , ,     , such that        p q p ~ q ~ p q      is a

tautology is :

fdrus  , , ,      ds fy,        p q p ~ q ~ p q      ,d iqu#fDr :

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

Ans. Official Answer NTA (2)

Sol. For tautology ((p~q)  ((~p)q)) must be true.

This is possible only when  = & 

SECTION – B

Question ID:101681

Function

21. The number of one-one functions f : {a, b, c, d}  {0, 1, 2, ......,10} such that

2f(a) – f(b) + 3f (c) + f(d) = 0 is _________.

,dSdh Qyuksa f : {a, b, c, d}  {0, 1, 2, ......,10}, ftuds fy, 2f(a) – f(b) + 3f (c) + f(d) = 0 gS] dh la[;k gS

___________

Ans. Official Answer NTA (31)

Sol. 3ƒ(c) + 2ƒ(a) + ƒ(d) = ƒ(b)

Value
of f(c)

Value of f(a) Number of
functions

0

1

2

3

Total Number of
functions =

1

2

3

4

0

2

3

0

1

0

7

5

3

2

6

2

1

3

1

1

31
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Question ID:101682

P & C

22. In an examination, there are 5 multiple choice questions with 3 choices, out of which exactly one is

correct. There are 3 marks for each correct answer, –2 marks for each wrong answer and 0 mark if the

equation is not attempted. Then, the number of ways a students appearing in the examination gets 5

marks is ______.

,d ijh{kk esa 5 cgqfodYih iz”u gSaA buesa mÙkj ds fy, 3 fodYi gSa] ftuesa ls Bhd ,d lgh gSA izR;sd lgh mÙkj ds

fy, 3 vad gS] izR;sd xyr mÙkj ds fy, –2 vad gSa rFkk dksbZ Hkh mÙkj u nsus ij 0 vad gSA rks mu rjhdksa] ftuesa ijh{kk

nsus okys ,d Nk= dks 5 vad feyrs gSa] dh la[;k gS ___________

Ans. Official Answer NTA (40)

Sol. x
1
 + x

2
 + x

3
 + x

4
 + x

5
 = 5

Only one possibilities 3, 3, 3, –2, –2

Number of ways is 
5!

2 2 40
3!2!

   

Question ID:101683

Straight Line

23. Let A 3
, a

a

 
 
 

, a > 0, be a fixed point in the xy-plane. The image of A in y-axis be B and the image

of B in x-axis be C. If  D 3cos ,a sin   is a point in the fourth quadrant such that the maximum area of

ACD is 12 square units, then a is equal to __________.

ekuk xy-lery esa ,d fuf”pr fcUnq A 3
, a

a

 
 
 

, a > 0 gSA y-v{k esa A  dk izfrfcac B rFkk x-axis esa B dk izfrfcac

C gSA ;fn prqFkZ prqFkkZa”k esa ,d fcanq  D 3cos ,a sin   ds fy, ACD dk vf/kdre {ks=Qy 12 oxZ bdkbZ gS] rks

a cjkcj gS ____________

Ans. Official Answer NTA (8)

Sol. Clearly B is 
3

, a
a

 
  

 
 and C is 

3
, a

a
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Area of ACD = 

3
a 1

a

1 3
a 1

2 a

3cos a sin 1

 

 

0 0 1

3
a 1

a

3cos a sin 1

    

 

3 a sin 3 a cos 3 a cos sin        

 
2

max 3 a. 2 12 a 2 2 8      

Question ID:101684

3D Geometry

24. Let a line having direction ratios 1, –4, 2 intersect the lines 
x 7 y 1 z 2

3 1 1

  
 


 and 

x y 7 z

2 3 1


   at

the points. A and B. Then (AB)2 is equal to ______.

ekuk ,d js[kk ftlds fnd vuqikr 1, –4, 2 gSa js[kkvksa 
x 7 y 1 z 2

3 1 1

  
 


 rFkk 

x y 7 z

2 3 1


   dks fcUnqvksa A A rFkk

B ij dkVrh gSA rks (AB)2 cjkcj gS ___________

Ans. Official Answer NTA (84)

Sol.

A(3  + 7, –  + 1  – 2)  

B(2 ,  + 7, ) 3 

DR’s of AB
(3 – 2 + 7, – –3 –6, –  – 2)

3 2 7 3 6 2

1 4 2

          
 



Taking first (2) –12 + 8 – 28 = – –3 –6
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 –  + 2 =0
Taking second & third –2 –6 – 12 = –4 + 4 + 8
 – 5 – 10 = 0

After solving above two equation  = –5,  = –3

A = (–8, 6, – 7)

B = (–6, –2, –3)

(AB)2 = 4 + 64 + 16 = 84

Question ID:101685
Continuity & Differentiability

25. The number of points where the function  

2

2

if x 1| 2x 3x 7 |

if 1 x 1f x [4x 1]

| x 1| | x 2 | if x 1,

   
    
    


[t] denotes the greatest integer t, is discontinuous is ____.

mu fcUnqvksa] tgk¡ Qyu  

2

2

x 1| 2x 3x 7 |

1 x 1f x [4x 1]

| x 1| | x 2 | x 1 ,

   
    
    


; fn gS

; fn gS

; fn gS

[t] egÙke iw.kkZad t gS] vlarr gS, dh la[;k gS __________

Ans. Official Answer NTA (7)

Sol.   f (–1) = 2 and f (1) = 3

For x  (–1, 1), (4x2 – 1)  [–1, 3)

hence f(x) will be discontinuous at x = 1 and also

whenever 4x2 – 1 = 0, 1 or 2

 
1 1

x ,
2 2

    and 3

2


So there are total 7 points of discontinuity

Question ID:101686
Definite Integration

26. Let  
/2

/2

f ( ) sin sin t cos f (t)dt




     . Then value of 
/2

0
f ( )d



   is _______.

ekuk  
/2

/2

f ( ) sin sin t cos f (t)dt




      gSA rks 
/2

0
f ( )d



   dk eku gS ___________
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Ans. Official Answer NTA (1)

Sol.      
2

2

f sin sin t cos f t dt






     

     
2 2

2 2

f sin sin f t dt cos tf t dt

 

 


      

Let A =    
2 2

2 2

f t dt,B tf t dt

 

 

 

 f sin Asin Bcos    

   f A 1 sin Bcos    

 
2

2

A A 1 sin t Bcos t dt






  

A = 2B ------------(1)

  
2

2

B t A 1 sin t Bcos t






  

 
2

2

B t A 1 sin t






 

 
2

0

B A 1 2 t sin t dt



  

B = (A + 1) 2.1
2A + 2 – B = 0 ---------------(2)
After solving

2 4
B , A

3 3
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2 2

0 0

1 2
f d sin cos

3 3

 

      

= 1

Question ID:101687

Definite Integration

27. Let 
0 x 2
Max
 

 
29 x

5 x

 
  

 
 and 

0 x 2
Min
 

29 x

5 x

 
  

 
. If 

2 1

8

3





  Max 

2

1 2 e

9 x 8
, x dx log

5 x 15

   
     

   
 then


1
 + 

2
 is equal to _________.

ekuk 
0 x 2
Max
 

 
29 x

5 x

 
  

 
 rFkk 

0 x 2
Min
 

29 x

5 x

 
  

 
 gSaA ;fn 

2 1

8

3





  Max 

2

1 2 e

9 x 8
, x dx log

5 x 15

   
     

   

gS] rks 
1
 + 

2
 cjkcj gS ____________

Ans. Official Answer NTA (34)

Sol. Let f(x) =  
  

 

2

2

x 1 x 9x 9
f ' x

x 5 x 5

 
 

 

So,  = f(1) = 2 and  = min (f(0), f(2)) = 
5

3

Now, 

9

3 32 25

91 1

5

x 9 x 9
max , x dx dx xdx

x 5 x 5
 

  
  

  
  

9
325

9
1

5

16 x
x 5 dx

x 5 2


 
    

 


28 8 72 8
14 16 ln 18 16 ln

25 15 25 15

   
        

   

Clearly 
1
 = 18 and 

2
 = 16, so 

1
 + 

2
 = 34
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Question ID : 101688

Ellipse

28. If  two tangents drawn from a point () lying on the ellipse 25x2 + 4y2 = 1 to the parabola y2 = 4x are

such that the slope of one tangent is four times the other, then the value of (10)2 + (16)2

equals _________.

nh?kZo`Ùk 25x2 + 4y2 = 1 ij ,d fcUnq () ls ijoy; y2 = 4x ij nks Li”kZ js[kk,¡ [khph tkrh gSaA ;fn ,d Li”kZ js[kk

dh izo.krk nwljs dh pkj xquk gS] rks (10)2 + (16)2 dk eku cjkcj gS ___________

Ans. Official Answer NTA (2929)

Sol.
1 1

cos , sin
5 2

     

Equation of tangent to y2 = 4x

1
y mx

m
 

It passes through (, )

1 1 1
sin m cos

2 5 m
  

2 cos 1
m m sin 1 0

5 2

   
      

   

It has two rootss m
1
 and m

2
 where m

1
 = 4m

2

1 2

1
sin

2m m
cos

5


 



1 2

5
m m

cos




After eliminating m
1
 and m

2

5 29
cos

2

 
 

5 29
10 5 29

10

 
     

2 2 21
sin 16 50 10 29

4
      

   
22 210 5 16 50 2929     
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Question ID : 101689

Area Under Curve

29. Let S be the region bounded by the curves y = x3 and y2 = x. The curve y = 2|x| divides S into two regions

of areas R
1
 and R

2
. If max {R

1
, R

2
} = R

2
, then 2

1

R

R
 is equal to ______.

ekuk oØksa y = x3 rFkk y2 = x }kjk f?kjk {ks= S gSA oØ y = 2|x|, {ks= S dks R
1
 rFkk R

2
 {ks=Qy ds nks {ks=ksa esa ck¡Vrk gSA

;fn max {R
1
, R

2
} = R

2
 gS] rks 2

1

R

R
 cjkcj gS ___________

Ans. Official Answer NTA (19)

Sol.

y = x
3

y  = x
2

1/4 1

C
1
 : y = x3

C
2
 : y2 = x and

C
1
 and C

2
 intersect at (1, 1)

C
2
 and C

3
 intersect at 

1 1
,

4 2

 
 
 

Clearly  
1/4

1 0

2 1 1 1
R x 2x dx

3 8 16 48

 
     

 
  and  

1
3

1 2
0

2 1 5
R R x x dx

3 4 12
     

so, 
1 2 2

1 1

R R R5 /12
1 20

R 1/ 48 R


   

2

1

R
19

R
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Question ID : 101690

3D Geometry

30. If the shortest distance between the lines    ˆ ˆ ˆ ˆr i 3k i aj     


 and    ˆ ˆ ˆ ˆ ˆr j 2k i j k     


is
2

3
 , then the integral value of a is equal to _____.

;fn js[kkvksa    ˆ ˆ ˆ ˆr i 3k i aj     


 rFkk    ˆ ˆ ˆ ˆ ˆr j 2k i j k     


 ds chp U;wure nwjh 
2

3
 gS, rks a dk

iw.kkZadh; eku cjkcj gS ____________

Ans. Official Answer NTA (2)

Sol. a
1
 = (–1, 0, 3)

a
2
 = (0, –1, 2)

b
1
 = (1, –a, 0) dr’s of line (1)

b
2
 = (1, –1, 1) dr’s of line (2)

 2 1a a 1, 1, 1   

1 2

ˆ ˆi j k

b b 1 a 0

1 1 1

  



   1 2
ˆ ˆb b i a j k a 1     

 
22

1 2b b a 1 a 1    

2 1 1 2a a .b b 2 2a   

 

 
22

2 1 a 2

3a 1 a 1




  

Squaring an both the side

After solving a = 
1

2,
2


