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IMPORTANT INSTRUCTIONS: 

(1) The test is of 3 hours duration. 

(2) This test paper consists of 75 questions. Each subject (PCM) has 25 questions. The maximum marks 

are 300. 

(3) This question paper contains Three Parts. Part-A is Physics, Part-B is Chemistry and Part-C is 

Mathematics. Each part has only two sections: Section-A and Section-B. 

(4) Section - A : Attempt all questions. 

(5) Section - B : Attempt all questions. 

(6) Section - A (01 – 20) contains 20 multiple choice questions which have only one correct answer. 

Each question carries +4 marks for correct answer and –1 mark for wrong answer. 

(7) Section - B (21 – 25) contains 5 Numerical value based questions. The answer to each question 

should be rounded off to the nearest integer. Each question carries +4 marks for correct answer and 

–1 mark for wrong answer. 
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MATHEMATICS

SECTION - A 

Multiple Choice Questions: This section contains 20 multiple 
choice questions. Each question has 4 choices (1), (2), (3) and 
(4), out of which ONLY ONE is correct. 

Choose the correct answer: 
1. If the 5th, 6th and 7th term of the binomial expansion of 

(1 + x2)n+4 are in A.P. Then the greatest binomial 
coefficient in the expansion of (1 + x2)n+4  is 

 (1) 10 (2) 35 

 (3) 25 (4) 14 

Answer (2) 

Sol. Binomial coefficient of +
+ = 4

1
n

r rT C  

 + + +4 4 4
4 5 6, ,n n nC C C  in A.P. 

 ⇒ + + +
+ =

− −
( 4)! ( 4)! ( 4)!2

4! ! 6!( 2)! ( 1)! 5!
n n n

n n n
 

 ⇒ Solving n = 3 
 ⇒ Greatest binomial coefficient in the expansion 

of (1 + x2)n+4 = (1 + x2)7 

 ⇒ × ×
= ⇒ = =7 7

3 4
7! 7 6 5 35

3! 4! 6
C C  

2. If A is 3 × 3 matrix such that det(A) = 2. Then 
( )( )( )( )det adj adj adj adjA  is 

 (1) 232 (2) 216 

 (3) 28 (4) 212 

Answer (2) 

Sol. ( )( )( )( ) −=


( 1)

times

det
rn

r

adj adj adj adjA A  

 As |A| = 2 

 ( )( )( )( ) −∴ =
4(3 1)det | |adj adj adj adjA A  

   =
42| |A = |A|16 

   = 216 

3. Evaluate 

( )→
+ + +2 2

0
lim cos . 2cos 3cos – cos sin 4
x

ecx x x x x  

 (1) 0 (2) 1 

 (3) 1
2 5

 (4) 1
–

2 5
 

Answer (4) 

Sol. 

( )→

   + + +   
   + + + +   

+ + + +

2 2

2 2

0 2 2

2cos 3cos 2cos 3cos

– cos sin 4 cos sin 4
lim

(sin ) 2cos 3cos cos sin 4x

x x x x

x x x x

x x x x x

 
→

+2 2

0

1 2cos 3cos – cos – sin – 4
lim

sin2 5 x

x x x x
x

 

 
→

 +
 
 

2

0

1 cos 3cos – sin – 4
lim

sin2 5 x

x x x
x

 

 Apply L’ Hopital 

 
→

 
  0

–2cos sin – 3sin – cos1
lim

cos2 5 x

x x x x
x

 

 =
1

–
2 5

 

4. If = + + = + −
 

     2 3 , 3a i j k b i j k  and 


c  is coplanar with 


a  

and 


b . Also ⋅ =
 

5a c  and 


c  is perpendicular to 


b . Then 


c  is 

 (1) 18 (2) 16 

 (3) 5
14

 (4) 11
6

 

Answer (4) 

Sol. = + +


  2 3a i j k  

 = + −


  3b i j k  

 


c  coplanar with 


a  and 


b  (Let = + +


  

1 2 3c a i a j a k ) 
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 ⇒ ( )× ⋅ =
  

0a b c  

  ( ) ( )− + − ⋅ + + =     

1 2 35 10 5 0i j k a i a j a k  

 ⇒ –5a1 + 10a2 – 5a3 = 0 

 ⇒ + =1 3 22a a a  ...(i) 

  ⋅ =
 

0c b  and ⋅ =
 

5a c  

 + − =1 2 33 0a a a  ...(ii) 

 (a1 + 2a2 + 3a3) = 5 ...(ii) 

 Solving (i), (ii) and (iii) 

 = = =1 2 3
1 2 7

, ,
6 3 6

a a a  

 ⇒ = + +
  



1 2 7
6 3 6

c i j k  

 ⇒ =
 11

6
c  

5. The area of the region bounded by S(x, y) such that  
S = {(x, y) : x2 + 4x + 2 ≤  y ≤  |x + 2|} is (in sq. units) 

 (1) 24
5

 (2) 5 

 (3) 20
3

 (4) 7 

Answer (3) 

Sol. x2 + 4x + 2 ≤  y ≤  |x + 2| 

 

 

  

 
−

= − + + − × ×∫
0

2
1

4

1
[2 ( 4 2)] 4 2

2
A x x dx  

 
−

 −
= − −  

 

03
2

4

2 4
3
x

x  

  = − − − 
 

64
0 32 4

3
 

 = − − =
64 20

32 4
3 3

 

6. If  + = +  +
2 21 1

dy x x
y

dx x x
; y(0) = 0, then y(1) is 

 (1) 
2
3

 (2) 
2
3

 

 (3) 
2

3
 (4) 2

3
 

Answer (3) 

Sol.  − = +  +
2 21 1

dy x xy
dx x x

 

 If = 
+

+∫ = = +
2

2
1 ln(1 ) 21 2 1

x dx x
xe e x  

 Solution will be + = ⋅ +
+

∫2 2

2
1 1

1

xy x x dx
x

 

 + = +
3/2

2 21
3
xy x c  

 y(0) = 0 ⇒ c = 0 

 =
+

3/2

2

2
3 1

xy
x

 

 Now =
2(1)

3
y  

7. If α and β are real numbers such that sec2(tan–1(α)) + 
cosec2(cot–1(β)) = 36 and α + β = 8, then (α2 + β) is  
(α < β) 

 (1) 23 (2) 14 

 (3) 24 (4) 27 
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Answer (2) 

Sol. Let tan–1 α = A ⇒ tanA = α 
 cot–1β = B ⇒ cotB = β 

 sec2A + cosec2B = 36 

 (1 + tan2A) + (1 + cot2B) = 36 

 ⇒ 1 + α2 + 1 + β2 = 36 

 ⇒ α2 + β2 = 34 

  α + β = 8 

 (α + β)2 = 34 + 2αβ = 64 

 ⇒ αβ = 15 

 ⇒ α, β are roots of equation 

  x2 – 8x + 15 = 0 

  (x – 3) (x – 5) = 0 

 ⇒ x = 3, 5 

 ⇒ α = 3, β = 5 

 ⇒ α2 + β = 14 
8. Two persons A and B throws a pair of dice alternatively. 

For A to win he should throw sum of 5 before B throws 
sum of 8. If A throws first, then the probability that A 
wins, is 

 (1) 8
19

 (2) 9
19

 

 (3) 
8

17
 (4) 

9
17

 

Answer (2) 

Sol. For sum 5, (1, 4), (2, 3) (3, 2), (4, 1) ⇒ =
4

( )
36

P A  

 For sum 8, (2, 6), (3, 5) (4, 4), (5, 3), (6, 2) ⇒ =
5

( )
36

P B  

 ⇒ = =
32 31

( ) , ( )
36 36

P A P B   

 P(A wins) =    

 + + +( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) ...P A P A P B P A P A P B P A P B P A  

  = = =

4
( ) 936

32 31 191 – ( ) ( ) 1 – .
36 36

P A
P A P B

 

9. For a distribution of 10 observations, 
=

=∑
10

1
55i

i
x  and 

=
=∑

10
2

1
328i

i
x . If the observations 4 and 5 are replaced by 

6 and 8 respectively, then the new variance is 

 (1) 2.5 (2) 2.7 

 (3) 3.4 (4) 3.6 

Answer (2) 

Sol. + + + + =1 2 8... 4 5 55,x x x  

 + + + + =2 2 2
1 2 8... 16 25 328x x x  

 µ =
+ + + +

=1 2 8... 6 8
6,

10
x x x

 

 + + + + + =2 2 2
1 2 8... 36 64 387x x x  

 −
⇒ σ = − = = =2 387 387 360 27

36 2.7
10 10 10

 

10. If S be the set of 10 distinct primes and let A be the set 
of products of two or more elements from the set S. If  
P = {(x, y) : x ∈S and y ∈A and y is divided by x}. 
Then n(P) is equal to  

 (1) 5110 (2) 5000 

 (3) 5220 (4) 5420 

Answer (1) 

Sol. S = {P1, P2, P3 …, P10} 

 A = {product of distinct elements of S} 

 If P = {(x, y) : x ∈S, y ∈A and y is divided by x} then 
 n(P) is 

 ⇒ since x ∈ S. 

 Let x = Pi ∈ S., selected from S in ( )1
10C  ways. 

 Now, x|y iff y contains Pi in product. 

 ⇒ (Pi) is there and at rest one other element as a 
 product  

 ⇒ ( )  ⋅ ⋅ − = ⋅ = 1
910 (1) (2 1) 10 (511) 5110C  
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11. If − −= −∫
1

1 1

0

( , ) (1 )m nI m n x x dx , m, n > 0, then I(9, 14) + I(10, 

13) is equal to 

 (1) I(1, 13) 

 (2) I(9, 1)  

 (3) I(9, 13) 

 (4) I(19, 29) 

Answer (3) 

Sol. Beta function 

 − − − −
β = − = ∈

+ −∫
1

1 1

0

( 1)!( 1)!( , ) (1 ) ,
( 1)!

p q p qp q x x dx p q I
p q

 

 ⇒ =
8! 13!(9,14)

22!
I  

  ⋅
=

9! 12!
(10, 13)

22!
I  

 ⇒ + = + ⋅
1(9,  14) (10, 13) (8! 13! 9! 12!)

22!
I I  

 ⇒ = ⋅ + =
1 8! 12!8! 12!(13 9)

22! 21!
 

  − −
= =

+ −
(9 1)!(13 1)!

(9,  13)
(9 13 1)!

I  

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19.   

20.   

SECTION - B 

Numerical Value Type Questions: This section contains 5 
Numerical based questions. The answer to each question 
should be rounded-off to the nearest integer. 

21. The number of 3 digit numbers which is divisible by 2 
and 3 but not divisible by 4 and 9? 

Answer (125) 

Sol. Total number divisible by 6 

 102, 108, … 996 

          So total number = 150 

 Number divisible by 36 

 108, …, 972 

 Total number = 25 

 Required number = (divisible by 6) – (divisible by 36) 

 = 150 – 25 = 125 
22. The product of all real roots of equation 

(x2 – 9x + 11)2 – (x – 4) (x – 5) = 2 is 

Answer (99) 

Sol. (x2 – 9x + 11)2 – (x – 4) (x – 5) = 2 

 (x2 – 9x + 11)2 – (x2 – 9x + 20) = 2 

 Let x2 – 9x + 11 = t 

 t2 – (t + 9) = 2 

 t2 – t – 11 = 0 

 ± + ±
= =

1 1 44 1 45
2 2

t  

 +
− + =2 1 45

9 11
2

x x  

 −
− =2 45 21

9
2

x x  

 
 −

− >  
 

1
45 21

: 81 4 0
2

D  

 Similarly,  

 
 −

− + =   
 

2 1 45
9 11

2
x x  

 ⇒ 
 − −

− >  
 

2
21 45

: 81 4 0
2

D  
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 ⇒ All roots are real 

 ⇒ Product of roots  =  
 

Constant term
1

 

  − − − = = = 
 

121 (20) 2 121 22
99

1 1
 

23. If = + + +
1 1 1

...
2 6 12nS n terms. The sum of first six terms 

in A.P. with first term equal to –p and common 

difference p is 20252026. S . The absolute value of 

difference between 20th and 15th terms in A.P. is 

Answer (25) 

Sol. = + + +
+

1 1 1 1
...

1. 2 2. 3 3. 4 ( 1)nS
n n

 

        = + + + +       +       

1 1 1 1 1 1 1 1
– – – ... –

1 2 2 3 3 4 1n n
 

 = = ⇒ =
+ + 2025
1 2025

1 –
1 1 2026

n
S

n n
 

 For A.P. + = × =
6 2025

(–2 (6 – 1) ) 2026 45
2 2026

p p  

 ⇒ = ⇒ =
45

3 5
3

p p  

 Now for A.P. |a20 – a15| = |19 × 5 – 14 × 5| = 25 

24. If f(x) satisfies the functional equation 

+
  = − 
 

( ) 6
1 35 7

,
3 2

f x f
x x

{ }∈ − 0x R and if 

→

 + α 0

1
lim ( )
x

f x
x

 exist finitely and is equal to β, then (α 

– 2β) is 
Answer (2) 

Sol.  + = − 
 

1 35 7
( ) 6

3 2
f x f

x x
 

   + = − 
 

1 35 7
6 ( )

3 2
x

f f x
x

 

  + = − 
 

1
36 ( ) 6 70 21f x f x

x
 

  = − − −  

35 7
35 ( ) (70 21)

3 2
f x x

x
 

 = − −
35 35

35 ( ) 70
3 2

f x x
x

 

 ⇒ = − −
1 1

( ) 2
3 2

f x x
x

 

 
→

 + − − = β α 0

1 1 1
lim 2

3 2x
x

x x
 

 Limit exist finitely iff 

 α = 3 ⇒ β = −
1
2

 

  α − β = − − = 
 

1
( 2 ) 3 2 4

2
 

25.  

   
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