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 Official Ans. by NTA (4) 

ln2
Sol. I= òex(ln(ex+1+e

dt 

)dt 
- ln2

ex t x =

SECTION-A 

1 

2. 

 Official Ans. by NTA (4) 

Sol. 

MATHEMATICS TEST PAPER WITH SOLUTION 
If equation of the plane that contains the point

(–2,3,5) and is perpendicular to each of the

planes 

2x+4y+5z=8and3x-2y+3z=5is 

ax+by+gz+97=0then a+b+g= 

(2) 

(4) 

(3) 

(1) 

Put 

The 

e

ò

value of 

Applying integration by parts. 

the integral 

is equal to 

(1) 18

(2) 17

(3) 16

(4) 15 

Comparing with 

We get + +

Equation of Plane is 

The equation of plane through (–2,3,5) is

a(x+2) + b(y-3) + c (z-5) = 0

it is perpendicular to 2x+4y+5z=8 & 3x-2y+3z=5 

2a+4b+5c=0 

3a-2b+3c=0 
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 2h)2K)=4 

Locus of M is xy = 1 

Which is a hyperbola. 

Let M be the mid-point of AB. 

Let R be a rectangle given by the lines x = 0, x =

2, y = 0 and y = 5. Let A(a,0)and B(0,b),aÎ[0,2]

and bÎ[0,5], be such that the line segment

AB 

divides the area of the rectangle R in the ratio
4:1. Then, the mid-point of AB lies on a (1)

parabola 

(2) hyberbola 

(3) straight line 

(4) circle 

Official Ans. by NTA (2) 

Now, 

s.f. C

Mean of C, 

 , 

= 32

Mean + Variance 

 or 

, 

Let sets A and B have 5 elements each. Let the
mean of the elements in sets A and B be 5 and 8

respectively and the variance of the elements
in sets A and B be 12 and 20 respectively A new
set C of 10 elements is formed by subtracting 3

from each element of A and adding 2 to each
element of B. Then the sum of the mean and
variance of the elements of C is
________. (1) 32 

(2) 38 

(3) 40 

(4) 36 

Official Ans. by NTA (2) 

3. 

Sol. 

2 

4. 

 

Sol. w A={a1,a2,a3,a4,a5} 
B={b1,b2,b3,b4,b5 
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6.

5. 

 

Sol. 

 Official Ans. by NTA (4) 

Sol. f(x)=éëx(x-1ùû+

 

3 

7. 

 Official Ans. by NTA (4) 

Sol. 

Official Ans. by NTA (4) 

Here 

+

15-2t 

ÞrÎ{0,1,2,...7}-{5 
\ 7 solutions 

\ there are 21 solutions in which exactly 

Two of x1 y1 z are equal 
There is one solution in which x=y=z 

Required answer = 136–21–1 = 114 

…(2) 

…(3) 

Let f(x)=x2-x+|-x+[x]|,where xÎ¡and 

[t] denotes the greatest integer less than or equal to 

t. Then, f is 

(1) continuous at x = 0, but not continuous at x = 1 

(2) continuous at x = 0 and x = 1 

(3) not continuous at x = 0 and x = 1 

(4) continuous at x = 1, but not continuous at x = 0 

(2) 

(3) 

(4) 

For 

10|ai|<1,i=1,2,3,consider 
statements: 

any vector a=a 1̂i+

r(A) : max {|a1|,|a2|,|a3|}£|a| 
r(B) : |a|£3max {|a1|,|a2|,|a3|}

(1) Only (B) is true 

(2) Only (A) is true 

(3) Neither (A) nor (B) is true 

(4) Both (A) and (B) are true 

2

the 

, with
following 

Without loss of generality 

Let a1£a2£a3 f

f(o)
o)=-1+0=-1 f1+ =0+0=0 

r2 2 2 2 2=0 f1)=0 
f(1-)

=a1 +a2 +a3 ³(a3) 
r=-1+1=0 Þ a³a3=max{a1,a2,a3} 
A is true 

f(x) is continuous at x = 1, discontinuous at x = 0 
The number of triplets (x, y, z). where x, y, z are 

ar2ar2

2 2 2 2 2 2
 =a1£3a +a22 +a3 £a3 +a3 +a3  

Þ Þ  distinct non negative integers satisfying 3 

rx + y + z = 15, is 

(1) 80 

(2) 114 

(3) 92 

(4) 136 

Official Ans. by NTA (2) 

a£3a3=3maxa1,a2,a3} 
£ 3 max{ a1 , a 2 , a 3 }  
(2) is true 

8. Let w1 be the point obtained by the rotation of 

z1 = 5 + 4i about the origin through a right angle

in 

the anticlockwise direction, and w2 be thepoint 

obtained by the rotation of z2 = 3 + 5i about the 

origin through a right angle in the clockwisedirection. Then the principal argument of w1 -w2 is 

equal to 

(1) -p+tan-1

x + y + z = 15 

Total no. of solution = 15+3-1C
Let x=y¹z 

3-1=136 …(1) 

2x+z=15Þz=   

a jˆ a3kˆ+

{x} 

\

tan-

33
5

tan-133 
5

tan-18 
9 

1 8

9
p -

-p-

-p+



= 36 – 15

= 21 

[Total] 

 = 36 

No. of men who received exactly 2 medals 

= å A Ç B - 3 A Ç B Ç C  

 W1=zii=5+4ii=-4+5i …(i) 

W2=z2-i=(3+5i(-i=5-3i …(2) 
W1-W2=-9+8i 

ent = p-tan-1æ8ö
Principal argum ç ÷ 

è 9 ø
An organization awarded 48 medals in event ‘A’, 

25 in event ‘B’ and 18 in event ‘C’. If these medals 

went to total 60 men and only five men got medals 

in all the three events, then, how many received 

medals in exactly two of three events? 

(1) 10 

(2) 9 

(3) 21 

(4) 15  

(3) 

(4) 

(2) 

n(s) = 34 = 81

we first bound 

where a, b, c, d, 

Let 

sample space and 

S={M=[a ij], aij Î{0,1,2},

= Î

an event. Then P(A) is equal to 

(1) 

ad=bc=0 Þ no. of (a,b,c,d) = (32–22)2 =

25 ad=bc=1 Þ no. of (a,b,c,d) = 12 = 1

ad=bc=2 Þ no. of (a,b,c,d) = 22 = 4

ad=bc=4 Þ no. of (a,b,c,d) = 12 = 1 

P(A) 31
81 p(A) 50

81: = Þ =  

Consider ellipses Ek:kx2+k2y2=1,k = 1, 2, …., 

20. Let Ck be the circle which touches the four 

chords joining the end points (one on minor axis 

and another on major axis) of the ellipse Ek, If rk is 

20
 radius of the circ å12k=1 rk

the
is 

(1) 3080 

(2) 3210 

(3) 3320 

(4) 2870 

Official Ans. by NTA (1) 

le Ck, then the value of 

£i,j£2}be a 

is invertible} be 

9. 

Sol.

Sol. 

 

Official Ans. by NTA (3) 

 

4 

10. 

11. 

 Official Ans. by NTA (1) 

éa
êëc
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12. 

Sol.  

1 

Official Ans. by NTA (1) 

5 

Sol. 
Kx2
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+ K2y2 1=

k

x+7
2x y2

+
1/  K 1 /  K2

A1B2; x +
1/ K

y
1 / K

Kx+Ky 1
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=1Þ =

The 

(1) 6

(3) 5 

Now 

Equation of 

 

number 

x - 7
2 x - 3

of 

2

integral 

is 

(2) 8 

(4) 7 

 distance of (0,0) from line A1B1 

solutions x of 

And 

And 

x

Intersection : 

Feasible region : 

Taking intersection : 

Now log
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 and 
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(1) 

(3) 

Area 

2

Required area 

of the 

is 

2  

y=0,2 
Put y = 2 in x2 = 2y 

Þ (2,2) and (–2,2) 

region 

(4) 

(2) 

x2+(y-2)2£22 and x2³2y 
Solving circle and parabola simultaneously : 

2 + 4 = 4  

Let 

that (

 

Now 

 The function g(x) = 

[2.4] 

And ( =

xÎ[2,4] with f(2)= and f(4)= . 

Consider the following two statements: 

(A) : f(x)£1,for all xÎ[2,4] 

(B f(x) 1
8

) : ³ , for all xÎ[2,4] 

Then, 

(1) Only statement (B) is true 

(2) Neither statement (A) nor statement (B) is true 

(3) Both the statement (A) and (B) are true 

(4) Only statement (A) is true 

Official Ans. by NTA (3) 

be a differentiable function such 

 is increasing in 

13. 

 Official Ans. by NTA (1) 

Sol. 

6 

14. 

 

Sol. xlnxf'(x)+lnxf(x)+f

x 2y}
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6  

1
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And f(2)1=2 ,f(4) 1=4  
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15. 

 Official Ans. by NTA (4) 

Sol. 

 

1-x2y2)dx=ydx+  

?  

7 

16. 

Official Ans. by NTA (3) 

(2) 

(3) 

(4) 

(1) 

Now for 

Þ f(x)
Also for x 

Þf(x)³  for xÎ[2,4] 

Hence both A and B are true. 

LMVT on (yx (lnx)) not satisfied. 

Hence no such function exists. 

Therefore it should be bonus. 
 

Let y = y(x) be a solution curve of the differential 

equation, (1-x2y2)dx=ydx+xdy. 
If the line x = 1 intersects the curve y = y(x) at 

y = 2 and the line x = 2 intersects the curve 

y = y(x) at y=a, then a value of ais 

(3) 

C = 1 -  

Now put x = 2 : 

1ln1+2a

Put x = 1 and y = 2 : 

1 = + C  

(4) 2 

Let A be a 2 × 2 matrix with real entries such that 

A'=aA+I, where aÎ¡-{-1,1}. If det 

(A2 – A) = 4, then the sum of all possible values of 

ais equal to 

(1) 0 (2) 

x 2,4

1 for x
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Þ  

(C1) 

Now 

 

1

2

 

...(2) 

…(3) 

I  

…(1) 

…(4) 

2 (C2) 2(1 )3-a =-a 

2a2-5a+2=0<aa 2a2-3a+2=0 

52
aÏR  

a 1+a2=  

of value of a 5
2

Sum =  

Let (a,b,g)be the image of the point P(2, 3, 5) in 

the plane 2x + y – 3z = 6. Then a+b+gis equal 
to 

(1) 10 

(2) 5 

(3) 12 

(4) 9 

Official Ans. by NTA (1) 

(2) 

(3) 

(1) 

(4) 

 – 3 = 2 

= 5 

 – 5 = – 6 

= – 1 

n2 are normal vector to the plane 

and iˆ-jˆ;jˆ-kˆ respectively 

17. 

Sol. 

 

1)I
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18. 

Sol. 

 

Official Ans. by NTA (4) 

Sol. n1 and 
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Let a be a non-zero vector parallel to the line of 
intersection of the two planes described by 
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r
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r r
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î ĵ,iˆ kˆ+ +

n

n

iˆ jˆ jˆ
0
1

1
1

1
0

iˆ

ˆ

1
1

i jˆ jˆ
0-1

0 1
r r

kˆ 

kˆ 

r

r

r



19. 

 

Official Ans. by NTA (3) 

Sol. 

Þ 
Þ 
Þ 
Þ 
Þ 
Þ 

3cos4q-5cos2q-2sin6
3cos4q-3cos2q-2cos2
3cos4q-3cos2q+2sin2

2q( 2q-)+
- 2q 2q+ 2

2q 2q(+ 2

2q 2q 2

9 

20. 

 Official Ans. by NTA (3) 

Sol. Mean = 200 

(C1) 

(C2) 

Now 

r

 is
(1) 10

(3) 9 

(C3) sin2q= ® 4 solution ; 

No. of solution = 9 

 3 solution ; 

2 solution ; 

(2) 8

(4) 12 

Mean = 

 +

d = 4 

…..,, y100

is . (1)

10101.50 

(2) 10051.50 

(3) 10049.50

(4) 10100 

, then the mean of y1, y2, 

î
1
1

ĵ
-1
1

0 + 4 + 2

kˆ
- 1
1

-2jˆ 2kˆ)l l(= = +

Þ  

Þ

Þ

ra × b
Þl=1

r
6l= =

a

sin2

cos2

b

0  

0  

6

2 0  
2sin6
2sin6

4

2
0  

0

=10049·50 

q

q

q
q
q
2

q
q

´

r
a

=

=

=

+ =
-
-

+
=

=

2jˆ 2kˆ= -
q

+

cos
r ra × b
a b=

cos 6
2 2 3

1
 

2
q

=

= =
´

1
2

q p=  
4

2 2 2r r 2a.b a b
72 

a b+ ´ =r r

36+a

ar2

´b
r r

b2

36 

3cos cos 1 2sin q sin

3cos sin 2sin q 1+sin2

si

n

si

n

cos 2 2sinq-3=0 

cos 2sinq-1=0 

-1)
cos2

0  

q 1 

i(2 i -1)4 i 3i2 2i 

´

=

= 8 ´ 9 =

=

-

= + - = -

The number of elements 
2

in 
2sin

the 
2

set 

Let x1, x2 …., x100 be in an arithmetic progression,

with x1 = 2 and their mean equal to 200. If 

Î - -q 4q q qS = { [0, 2p]:3cos 5cos + 2 = 0

(

)
q

(

)

q

q

®

®

0,

yi i(xi–i)

p, 2p}=

=

p ,3pü
2ýþ2

p , 3  , 5  , 7
4 4 4 4

åyi
100
100

å3i2-2i 

 

1=
100 i=1

1 ì3´100´101´201 2´100´101

2
= 100í -

6

=101ì201
í
î

-1üý=101´99.5 
2 þ

q p p p

q=ìí
î

=ìí
î

ü
ý
þ

ü
ý
þ

),1 100yi i xi i= - £ i £

100
2 (2´2+99d)

100
200=

4 99d 400 

)



Coefficient of 

Of x2=9

Of x7=9

7
2

7 ×
9 ×Mean = 1

binomial expansion of 

Let 
2

Then the value of (16S – (25)

_______ . 

Official Ans. by NTA (2175) 

. 
107 108

) is equal to 

x,x2,......x7 in the 

is _______ . 

If 

For m, n > 0, let 

 then P 

, then p is equal 

In an examination, 5 students have been

allotted their seats as per their roll numbers.

The number of ways, in which none of the

students sits on the allotted seat, is _______ . 

. If 

22. 

21. 

SECTION-B 

 

Sol. S=109+ + 2 + 25108108

 Official Ans. by NTA (2736) 

Sol. =9C28
1

 

10 

23. 

24. 

Sol.

to _______ .

Official Ans. by NTA (32) 

 

Official Ans. by NTA (44) 

Sol. Derangement of 5 students 

The mean of the coefficients of 
9(2 + x) 11 (10,6) +18 (11,5) = p(14)6

x

C 2  

C 22 
8

9

2

òtm(
0

3

C 2

29 -18-1
 

7

9C × 72 2 .....
7

9 9 1

9C×272

= -

+ +

( )91 2 9C0·2 -

7

C8×2 9C9
=

+ - -

16S
16S-

=109

19152
7

1
4

1
4

108
5

20´109

2736

1
5109

1
5108

107 . .. ..
5

1
5

=

=

-

=

+ ´

- 5 +

108 107 2 1S =109 + + +.......+ +
5 5 5 5

–54

t11 6 2
 

0

S5 109 1085 = + 2...... +
5 

4S
5 

=109-1-15 2 ......- 1
5 5108

1
5109

1
5109

(1+3t)

+

-

=

6
11

=109

æ11 ç - 1
è 5109

5 æ
ç1-è
-

1
5

211 7 6

25 14 6

32 14 6

æ
ç

- ç
ç
ç
è

ö ö
÷ø ÷÷  

÷
÷ø

ö
÷
ø
ö
÷ ø

=

=

=

109
s

=109

5 æ104ç 9
è

1
4 1

1
4

1
5109

1
4.5

D5

=120 1
2

5!æ 1 1 1 1ç1-è + - +
1! 2! 3! 

1
4!

æ 1
6

1
24

çè
- + - ö120÷ 

ø

1
5!

=

-

-

æ
çè

+ ö
÷ ø

= - ö
÷ ø

-54

6

(25) 2180 2175 

11a (10, 6 )+18a (11,5) p (14 )

= - 5 =

=

2

òtm
0

(m,n)=

n

(1 + 3t) dta

a a

(m,n) 1+3t)n dt 

=

=
=

a =

2

ò
10

=11 t

0 II
(1+3t)

I
t11
11

2
+10òt (1+3t)5 dt

6 5 1111 (1+3t)× ò6(1+3t) t11
11×3

2

18òt
0

(1+3t)5 dt=
é
ê
ë

-
2

ù
ú
û0

+

(
(
(
(

)
)
)

60-20+5-1

40+4 
44 



25. 

 Official Ans. by NTA (5) 

Sol. Let l + )+g

11 

26. 

27. 

 

Sol.

 

Official Ans. by NTA (7) 

 Official Ans. by NTA (171) 

Sol. 
and l

= 5 

P is intersection of 

-4g 1 +2 ,
By solving there equation 

Let Q(-1+2m,2m,1+m) 
uuurPQ×(2iˆ+2jˆ+kˆ)=0 

m+4m+1+m=0 
m

7 3l 
, P (4,–5,2) 

¡
 

. 

If P is the point of intersection of l and l1, and Q(a
,b, g) is the foot of perpendicular from P on l2

then 9(a+b+g)is equal to_______ . 

, 

Let a line l pass through the origin and be
perpendicular to the lines 

r

T
T
T
T
F
F
F
F 

T
T
F
F
T
T
F
F 

T
F
T
F
T
F
T
F 

General term 

T
T
T
T
T
T
F
F 

T
T
T
T
T
F
T
F 

T
T
T
T
T
F
F
F 

Hence total no of ordered triplets are 7 

T
T
T
F
T
T
T
F 

T
T
T
F
T
T
T
T 

The number of integral term in the expression of 

1 1

32+54
680

 is equal to 

The number of integral terms in the expansion of 

1 
1 680

32+54  is equal to 

-
= 680Cr3 5  

r
4

Value’s of r, where goes to integer 

r = 0, 4, 8, 12, ……….680 
All value of r are accepted for 
No of integral terms = 171. The number of
ordered triplets of the truth values 

of p, q and r such that the truth value of the 

statement (pÚq)Ù(pÚr)Þ(qÚr)is True, is 

680 - r
2 as well so 

equal to _______ . 

l($
(2$i+ m + + ) m Î ¡

Îl1

2

: r = (

r: r= –$i k$ +

$i – 11$j – 7k$) +
2$j k$ ,

i+2$j+3k$,l

(-4iˆ

= 0iˆ

a iˆ + bjˆ

5jˆ 2kˆ

0jˆ 0kˆ

ckˆ  

aiˆ bjˆ ckˆ)
g

g

=

= +

+

+

-

+ +

l

aiˆ bjˆ ckˆ
î
1
2

ĵ
2
2

kˆ
3
1

+ + =

) )î 2
4iˆ

6
5jˆ

ˆ
2kˆ j(1-6) kˆ(24= -

-
-
-

+ -

= -

l and l

4
1

11l,5g
1

l
g

-2+
9
m

=

= + = - -2g= - +
=-1

1
9

=

Q 7 , 2 ,10
9 9 9

9 2
9

10
9

æ
-
çè
( +

ö
÷ ø

) = æ-7
çè

+
9

+ ö
÷ ø

9 a b+g

æ
ç
è

ö
÷
ø

680
1
2

680 - r
1
4Cr 3 5

æ
ç
è

ö
÷
ø

=
æ
ç
è

ö
÷
ø

æ
ç
è

rö
÷
ø

680
2

r r
4

p q r Pvq Pvr (pvq) qvr 

Ù  
(pvr) 

(pvq) 

Ù
(pvr) 

® 
qvr 



 , 

1 = length of LR 

×  

x 2 -  1 0 <
By newton’s theorem 

+ +
 

 (smallest even value for which ) 

21l=306 
If a and b are the roots of equation x2 – 7x – 1 = 0 , 

a21 + b21 + a17 + b17
a19 + b19then the value of 

_______ . 

Official Ans. by NTA (51) 

is equal to 

2 2

Let n - =1,nÎN . Let k be the 

smallest even value of n such that the eccentricity 

of Hk is a rational number. If is length of the latus 
return of Hk, then 21 is equal to _______ 

Let 

A3 = A 

 , where 

 

Given A3 = A 

2ac+3=0 …(1) and a+2+3c = 1 

a + 1 + 3c = 0 

a + 1 –9=0 
2a

2a2 + 2a – 9 = 0 

f(1) < 0, f(2) > 0 

aÎ(1,2] n=2 

 . If  A3  = A  

and the positive value of a belongs to the interval
(n – 1 , n], where n Î N, then n is equal to 

_______ . 

Official Ans. by NTA (2) 

29. 

28. 

 

Sol. 7x- = a
b  

l
l

 Official Ans. by NTA (306) 

2 2
Sol. Hn =1 

12 

30. 

Sol. 

xH =
1 + n

y
3 + n

x
1
+

n
y

3 n

2b2
a

Þ
+

-
+

=

19

21 17

19

21 19

18

e

a

50S

1

S S
S

S S
=

n + 1
4 9

b
2
a
2

b n + 3
 

51

3
1

n
n

S21 + S19 - 7S

S19
7 (S20 - 7 S19 )
S19

(S21 - 7S20
 

S19

2 n + 4
n + 1  

=

=

2 =
=

+

+ =

+ -

=

2 =
=

1
+
++ =

e
n

2 n + 4
n + 1  =

48=
=

e QÎ

e 10
7

L=2 51
7
 1 102

7
=

n 2

21

20

19

n 1

-
-

20

19

18

S
S
S
S

7S
7S
7S
7S

Sn 0
S1
9
S1
8

0
0
0 S17

-
-
-
-

- =
=
=

- =

19

19

51S×
S

51= =

é0A = ê
êa
ê
ë1

1

0

c

2

3

0

ù
ú
ú
ú
û

a,cÎR

A

A2

A2

A3

0
a

1 

1
0

c 

2
ù
3
ú

ú  
0úû

0
a 
1 

1
0  
c 
2

2ùé0
3úê

1
0
c 

2
3
0

úêa  

0úûëê1 
2ca 3

2a
2+3c

3
2a

2+3c

3 
ac 

a+3c 
1 
2ca 2

3 
ac 

a+3c 
a 

0
a
1

1
0
c

2
3
0

é
=ê

ê
ê
ë
é

= êê
ê
ë

é
= êê

ê
ë

+

é
= êê

ê
ë

+

ù
ú
ú
û
úù

ú
ú  
úû
ù

é
úê
ú
ê
ú

ûêë

ùúúúû

A3
2ac + 3

a(a+3c)+2a
a+2+3c

a+2+3c
3 + 2ac

ac+c(2+3c)

2a+4+6c
6+3a+9c
2ac + 3

é
=ê

ê
ê
ë

ù
ú
ú
ú
û



31.

32.

Sol. 

(1) (2) 

(3) (4)1

Official Ans. by NTA (3) 

 x E20sint jN/C
 C 

Average energy density of an em wave = 

 1
  E0 
 2

Enrgy stored = 20volumee


From the v - t graph shown. the ratio of distance to
displacement in 25 s of motion

 

SECTION-A 

The electric field in an electromagnetic wave is

 x given as E20sin  1t 
jNC

c 
Where  and c are angular frequency and velocity 

of electromagnetic wave respectively. The energy 

contained in a volume of 5104m3will be

(Given 8.851012C2/Nm2
0

)

(1) 28.51013J 

(3) 8.851013J

(2) 17.71013J

(4) 88.51013J

Official Ans. by NTA (3) 

 1 

33.

34.

Sol. 

Sol. 

g GM
R2

G
R2 

 = µ mg = m2 R

4 R3
3

4 GR
3 


2So if  becomes , R will become 4R. 

So distance from the center will be 4 cm. 

The radii of two planets ‘A’ and ‘B’ are ‘R’ and
/3‘4R’ and their densities are  and 

respectively. The ratio of acceleration due to
gravity at their surfaces (gA : gB) will be :

(1)1 : 16 (2)3 : 16

(4)4 : 3(3)3 : 4

Official Ans. by NTA (3) 

A coin placed on a rotating table just slips when it
is placed at a distance of 1 cm from the center. If
the angular velocity of the table in halved, it will
just slip when placed at a distance of_____ from

the centre:

(1)2 cm
(2)1 cm
(3)8 cm
(4)4 cm
Official Ans. by NTA (4) 

 

Sol. Area under the graph from t = 0 to t = 20 sec = 200 m 

Area under the graph from t = 20 to t = 25 sec = 50 m 

So distance covered = (200 + 50)m = 250 m 

Displacement = (200 – 50)m = 150 m 

PHYSICS TEST PAPER WITH SOLUTION

 
 



13 8.8510 J

0



2

0

5

3

1

2
E

250

150

5

3

  

 R 
2

12 21

2

3

5

 8.85  10 20

1

2

5104J

µgfs max


 

3

A

B

g
g

R

4R

3

4



35. 

Sol. 

 (1) AND
(3) OR 

(2) NAND
(4) NOR 

Official Ans. by NTA (1) 

The logic performed by the circuit shown in figure
is equivalent to : 

 Yaba·b 

The truth table for the given circuit will be 

a 

0 

0 

1 

1 

b 

0 

1 

0 

1 

output 

0 

0 

0 

1 

Hence it will be equivalent to AND gate. 

36. A parallel plate capacitor of capacitance 2 F is 

charged to a potential V. The energy stored

in the 

capacitor is E1. The capacitor is now
connected to another uncharged identical
capacitor in parallel 
combination. The energy stored in the
combination is E2. The ratio E2/E1 is : 

(1) 2 : 1 

(3) 1 : 4 

(2) 1 : 2 

(4) 2 : 3 

Official Ans. by NTA (2) 

Sol. Initially 

Q1 = CV = (2) V 
2 2 2 E1 = 1/2 CV = 1/2 (2)V = V 

Finally 

Q
 Charge on each c 1

2V
2apacitor, Q  V 

2 2

 1 Q2  E 

2

E 
1

1

2

  2
V2
2 E 2     

2  
 2 C  

 

2 

 

(1) A = XC, B = R
(3) A = XC, B = XL 

(2) A = XL, B = Z (4)

A = XL, B = R 

Official Ans. by NTA (3) 

37. Two identical heater filaments are connected
first in parallel and then in series. At the same
applied voltage, the ratio of heat produced in
same time for parallel to series will be: 

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

Official Ans. by NTA (1) 

Sol. Parallel combination 

 
 

Series combination 

  V 2    Hp
HsH s t      4  

  2R    

38. A transmitting antenna is kept on the surface of the 

earth. The minimum height of receiving antenna 

required to receive the signal in line of sight at 

-24 km distance from it is x × 10 m. The value of x 

is (Let. radius of earth R = 6400 km) 

(1) 125 (2) 12.5 (3) 1.25 (4) 1250 

Official Ans. by NTA (1) 

d2
r

Sol. d 2hR h
r r r  

2R
24km  1  

    1.25m
26400km km  

800

39. As per the given graph choose the correct 

representation for curve A and curve B. 

{Where XC = reactance of pure capacitive circuit 

connected with A.C. source 

XL = reactance of pure inductive circuit connected 

with A.C. source 

R = impedance of pure resistive circuit connected 

with A.C. source 

Z = Impedance of the LCR series circuit} 

b

b 

a
a 




p 





 t


2

 
 
 

H V
R
2

2V2t
R



 

40. 

Sol. 

X L2fLL  

Xf  
L

CurveB 

1 kg of water at 100°C is converted into steam at 

100°C by boiling at atmospheric pressure. The 

-3 3volume of water changes from 1.00 × 10 m as a 

3liquid to 1.671 m as steam. The change in internal 
energy of the system during the process will be 

(Given latent heat of vaporisaiton = 2257 kJ/kg. 

5Atmospheric pressure = 1 × 10 Pa) 

(1) + 2090 kJ 
(3) – 2426 kJ 

(2) – 2090 kJ 
(4) + 2476 kJ 

Official Ans. by NTA (1) 

Sol. QUW 

UQW 

mL PVV  

1Kg2257103J/kg 

1105Pa1.671m31103m3 

2257103J167103J 
2090KJ 

41. The critical angle for a denser-rarer interface is 

845°. The speed of light in rarer medium is 3 × 10 

ms. The speed of light in the denser medium is: 

(1) 5107m/s 

(3) 3.12107m/s
(2) 2.12108m/s 

2108 (4) m/s 

Official Ans. by NTA (2) 

Sol. i Criticalangle
C  


C

1

µ
1

  sini sin45  C
2

C 

2

3108
   m/s2.12108m/s 

2

3 

42. A metallic surface is illuminated with radiation of 

wavelength , the stopping potential is Vo. If the 

same surface is illuminated with radiation of 

wavelength 2, the stopping potential becomes 

Vo . The threshold wavelength for this metallic 
4

surface will be - 


4

3

2

(1) (2) 4 

 (3)  (4) 3 

Official Ans. by NTA (4) 

Sol. From the equation of photoelectric effect 

hc hc hc
 eV    

0 0  0

eV hc hc


 & 0    

4 2
0

1hc  hc hc hc


     


  

4  2

1

4

0 0

1 1 1
     

 4 2 
0

3

4

0

1

4
   

0

 

43. 

3
0

 

The free space inside a current carrying toroid is 

-2filled with a material of susceptibility 2 × 10. The 

percentage increase in the value of magnetic field 

inside the toroid will be 

(1) 2% 

(3) 0.1% 

(2) 0.2% 

(4) 1% 

Official Ans. by NTA (1) 

Sol. As X 2102
m  

µ1X 1.02 
r m

 BµB1.02B
r 0

0  

So percentage increase in magnetic field 

BB
 0no%2% 

B
0

X 1

C
1

f

1
2fC  C 

 C
X

Curve A



 

44. 

 

45. 

(1) 

(3) 

(2) 

(4) 

VS If G (galvanometer resistance) is 
S

constant, then VI
S

S  

so percentage change in VS is also 25%. 

The variation of kinetic energy (KE) of a particle 

executing simple harmonic motion with the 

displacement (x) starting from mean position to 

extreme position (A) is given by 

 Official Ans. by NTA (4) 

Sol. For a particle executing SHM 

1

2
 

 

KE m2A2x2 

When x = 0, KE is maximum & when x = A, KE is 

zero and KE V/S x graph is parabola. 

The current sensitivity of moving coil

galvanometer is increased by 25%. This increase is

achieved only by changing in the number of turns

of coils and area of cross section of the wire while

keeping the resistance of galvanometer coil

constant. The percentage change in the voltage

sensitivity will be:

(1) +25%

(3) Zero 

(2) – 50%

(4) – 25% 

Official Ans. by NTA (1) 

Sol. I    S S


 

t18032 

t148f 

Given below are two statements : 

Statements I : Astronomical unit (Au). Parsec (Pc) 

and Light year (ly) are units for measuring 

astronomical distances. 

Statements II: Au < Parsec (Pc) < ly 

In the light of the above statements. choose the 

most appropriate answer from the options given 

below: 

(1) Both Statements I and Statements II are correct. 

(2) Statements I is correct but Statements II is 

47. 

incorrect. 

(3) Both Statements I and Statements II are 

incorrect. 

(4) Statements I is incorrect but statements II is 

correct. 

Official Ans. by NTA (2) 

Sol. 1AU1.4961011m 

1parsec3.081016 m 

1lightyear9.461015m 

So,AulyPersec 

4 

46. On a temperature scale ‘X’. The boiling point
of water is 65° X and the freezing point is –15°X.

Assume that the X scale is linear. The
equivalent temperature corresponding to –95°
X on the Farenheit scale would be: 

(1) –63°F
(3) –48°F 

(2) –112°F
(4) –148°F 

Official Ans. by NTA (4) 

XX t 32Sol. freez   X  X  21232
boil freez


   



NBA
C & V NBA

CG
80

80

t 32

180I
,

G


 

95 
65 

15

15

t 32

180



48. Three vessels of equal volume contain gases

at the same temperature and pressure. The

first vessel contains neon (monoatomic), the

second contains chlorine (diatomic) and third

contains uranium hexafloride (polyatomic).

Arrange these on the 

basis of their root mean square speed (vrms)

and 

choose the correct answer from the options
given 

below: 

(1) v
(2) v

(3) v

(4) v

monov diav
diav

poly

poly

mono

rmsrmsrmsrms

 rms rms

poly

v

rmsrms  monov
diav rms

rms

monov diav poly rms
rms

Official Ans. by NTA (2) 

3RT
4103

Sol. v mono  rms

3RT
71  10 3

 v diarms  

3RT
 vrmsply  

146103

 So correct relation is 

v mono v dia v polyrms  rms rms 
49. An average force of 125 N is applied on a machine 

gun firing bullets each of mass 10 g at the speed of 

250 m/s to keep it in position. The number of 

bullets fired per second by the machine gun is : 

(1) 5 

(3) 100 

(2) 50 

(4) 25 

Official Ans. by NTA (2) 

Sol. Fnmv 

where n = number of bullets fired per second 

n  50  
 3

5 

50. Two radioactive elements A and B initially
have same number of atoms. The half life of A
is same 

as the average life of B. If  and  are decay 
A B

constants of A and B respectively, then

choose the 

correct relation from the given options. 

(1)  (3) 









 

ln2 

(2) 

(4) 

2  
A B A B

 

 

ln2  A B A B

Official Ans. by NTA (3) 

Sol. 

 

T AT B
12

n2
 av 
1

  
 A B

    2  A B

SECTION-B 

51. A monochromatic light is incident on a hydrogen 

sample in ground state. Hydrogen atoms absorb a
fraction of light and subsequently emit radiation of 

six different wavelengths. The frequency of 

15incident light is x × 10 Hz. The value of x is 
–15________. (Given h = 4.25 × 10

Official Ans. by NTA (3) 

 eVs) 

Sol. 

 

64C 2 n4 
2

hEE 
4 1

  1  



1    1

4.251015
 13.6   

12
42

 

52. 

31015Hz 

The radius of curvature of each surface of a convex 

lens having refractive index 1.8 is 20 cm. The lens 

is now immersed in a liquid of refractive index 1.5. 

The ratio of power of lens in air to its power in the 

liquid will be x : 1. The value of x is _____. 

Official Ans. by NTA (4) 

 1 1 Sol. P1.81  by lens maker’s formula 
20 20

1.8     1  1 
 P' 1   

1.5 20 20

 Dividing  4 
f
mv

125

10  10  250

P
P'

0.8

1.2 1




 

53. 

 

55. 

Official Ans. by NTA (300) 

4
2

2x  
0

 838  

32J  

As shown in the figure. a configuration of two 

equal point charges (q0 = +2µ C) is placed on an 

inclined plane. Mass of each point charge is 20 g. 

Assume that there is no friction between charge 

and plane. For the system of two point charges to 

–3be in equilibrium (at rest) the height h = x × 10 m 

The value of x is ____. 

1
(Take 9109Nm2C2,g10ms1) 

4
0

The equation of wave is given by 

Y 102   sin2160t0.5x  
 4 

Where x and Y are in m and t in s. The speed of 
–1the wave is ____ km h 

Official Ans. by NTA (1152) 

 
k 

260 

20.5 

160

0.5

Sol. V   m/s 

160 18

5
 

 

54. 

  km/h 
0.5

1152km 

A force F23xi acts on a particle in the x 

direction where F is in newton and x is in meter. 

The work done by this force during a displacement 

from x = 0 to x = 4 m, is ____J. 

Official Ans. by NTA (32) 

4

23xdx  
0

Sol. W

6 

 

56. 

Sol. 

Sol. 

For equilibrium along the plane 

  

moment of inertia about tangent = IT 

 

A solid sphere of mass 500 g and radius 5 cm is 

rotated about one of its diameter with angular 

–1speed of 10 rad s. If the moment of inertia of the 

–2sphere about its tangent is x × 10 times its 

angular momentum about the diameter. Then the
value of x will be _____. 

Official Ans. by NTA (35) 

t

7

5

2
2mR  x102 mR2
5

7 7

210
x102  

2  



 2  
o

h 1

4

q2
0

mg cosec 30

2

3x
2

9 109 2106 
0.0210



2









  






0.3m

300 mm

2
mg sin 1

4

q2
0

 h cosec 30
  


0

 h   4 
6

3 10
2 10

0.2

 = 10 rad/sec 

L = Angular momentum 

m = 500 g = 0.5 kg
R = 5cm 


 

 I x 102L  



 

58. 

Official Ans. by NTA (8) 

 1  

0 2

 x  2  

The magnetic field B crossing normally a square 

2

metallic plate of area 4 m is changing with time as 

shown in figure. The magnitude of induced emf in 

the plate during t = 2s to t = 4s, is _______ mV 

7 

57. The length of wire becomes l1 and l2 when 100N 
and 120 N tensions are applied respectively. If 

10
5Sol. mtan 2 

1

x
 

 

Bmt 

B2 t  10 l2 = 11 l1, the natural length of wire will be l1. 

Here the value of x is ____. 

Official Ans. by NTA (2) 

B(mT)

 

Sol. Let the original length be '0' 

When T1 = 100 N, Extension =

When T2 = 120 N, Extension = 





1
0  

2
0  

Then 100K

And 120K




1
2
0
0

0 …(1) 
d 
dt 

dBA 
dt 

AdB
dt 

 
 …(2)     0

1

2

5

6




 12 4d2tdt  428mVolt 

 5 5 6 6
2 0 1

0  

59. A projectile fired at 30° to the ground isobserved to be at same height at time 3s and
5s after 6 5

0 1
2  

11  1  
 6 5  projection, during its flight. The speed of 

0 1   10  -1projection of the projectile is _______ ms 

11
 6  1 -2

0 1  

 

(Given g = 10 m s) 

Official Ans. by NTA (80) 
2

Sol. Time of flight tt358sec 
1 2

T
2usin30

g

u80m/s 


8
2usin30

10

u



 

60. 

Sol. 

Official Ans. by NTA (1) 

In the circuit diagram shown in figure given below, 

x
3

the current flowing through resistance 3 is A. 

The value of x is ____. 

8 

I 6

36
0.5 

   R 2

1

3

I

I

I

4

8

1

6

2

3

x
3

1

2

0.5A 

1
R  

1
3

x 1  
0.5 A  

1

3


  8  4 
1

E
2

E 4V  











1




1

1


















