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MATHEMATICS TEST PAPER WITH SOLUTION 

1 is divisible by 8 

2: 13(13n)-11n-

n n

Total number of ways = 63 = 216

Favourable outcomes 6p3 = 120 

120
216

5
9

ÞProbability = =  

 

n 2 3

3
 

If (n = 144m, mÎN), then it is divisible by 144 

For infinite value of n. 

Among the statements:

(S1) : 20232022 – 19992022 is divisible by 8.

(S2) : 13(13)n – 11n – 13 is divisible by 144 for
infinitely many n Î N.

(1) both (S1) and (S2) are incorrect
(2) only (S2) is correct
(3) both (S1) and (S2) are correct
(4) only (S1) is correct 

Three dice are rolled. If the probability of getting 

p
qdifferent numbers on the three dice is , where p 

and q are co-prime, then q – p is equal to 

(1) 4 

(2) 3 

(3) 1 

(4) 2 

2

_ _ _ _  2

is equal to 

1
(1) 
(2) 1

(3) 

(4) 0 

2

2 

 Re(az2 + bz) = a 

2 2

 Re(bz2 + az) = b 

2 2

(1) × b – (2) × (a)

Þ (b2 – a2)(z+z)= 0 

 

….(2) 

 

….(1) 
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n
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n

lim2 2 0 and lim22-22n+1
n®¥ n®¥

ÞlimL=0  
n®¥

Let a ¹ b be two non-zero real numbers. 

Then the number of elements in 

X  ={zÎC:Re(az2+bz)=aan
is equal to 

(1) 1 
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If
If 

domain of f(x) = R – I 

Þ (z+z)= 0 (a2 ¹ b2)

(1) × a – (2) × (b) 

Þ (a2 – b2)(z+z)= 2(a2 – b2) 

z2+z2 = 2 

Þ (z+z)2– 2zz = 2 
zz= – 1 

Þ 1 + 12 = – 1 

Þ No solution 

But when a = – b, 

Re(az2-az)=a 

Re(a(x2

(a2  b2) 

 = [x] (greatest integer function) 

= [x] + 1 

where éêxùú denotes the smallest integer greater
than or equal to x . Then among the statements
(S1) : A Ç B = (1, ¥) – N and
(S2) : A È B = (1, ¥)

(1) only (S1) is true
(2) both (S1) and (S2) are true 

(3) neither (S1) nor (S2) is true 

(4) only (S2) is true 

Official Ans. by NTA (1) 

2  

For any real values of y there two values of x, 

hence infinite complex numbers are possible. 

Let the sets A and B denote the domain and range 

respectively of the function f(x) = , 
x

If = 

t.e - y

Now, 

(1, 0) 

Let x lnx = t 

 

y  

2  

=e -y  

òeye-ydy+c  

+  

-y = +  

y + y  

N  

Þ S1 is only correct 

If the solution curve f(x, y) = 0 of the differential 
dxdy equation (1+log yex) -xlog , x > 0, e  x  =  e

passes through the points (1,0) and (a, 2) then aa 

is equal to 

) e2e2
(1  

 ) 

) 

) 

2e2
(2 e

e

e

e2
(3  

2e2
(4  
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Sol. f (x) = 
x
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 Official Ans. by NTA (4) 

Sol. (1+ -xlnx=ey 

Þ
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Sol.

 

Sol. 

Official Ans. by NTA (2) 

Official Ans. by NTA (3) 

 Official Ans. by NTA (2) 

Sol. y=|x-1|+|x-2|

\ Required area = 

is equal
to (1) 6 (2)

4 (3) –2 (4)

2 

x + y + z
x + 2y + az = 10

x + 3y + 5z = b 

[OA OB OC] = 0 

=10-3a-5+a+
=6-2a 

 

For unique solution 

The sum of all values of 

whose position vectors iˆ
(a+1)iˆ+2kˆ and 9iˆ(

, for which the points 

+3kˆ, 2iˆ-3jˆ+4kˆ, 

+6kˆ are coplanar, 

For the system of equations
x + y + z = 6 

x + 2y + az = 10 

x + 3y + 5z = b, which one of the following is
NOT true? 

(1) System has a unique solution for a = 3, b ¹ 14. 

(2) System has no solution for a = 3, b = 24. 

(3) System has a unique solution for a = –3, b=14. 

(4) System has infinitely many solutions for a = 3, 

b = 14. 

 B …………….® 5! = 120 

C …………….® 5! = 120 I
…………….® 5! = 120 L
…………….® 5! = 120 PB
…………….® 4! = 24 PC
…………….® 4! = 24 

PL …………….® 4! = 24 

PI …………….® 4! = 24 P È
BC …..….® 2! = 2 

The area bounded by the curves y = |x – 1| + |x –
2| and y = 3 is equal to (1) 3 (2) 4 (3) 5 (4) 6 

P2 = I – P
Pa + Pb = gI – 29P, Pa – Pb = dI – 13P 

P4 = (I – P)2 = I – 2P + P2 = 2I – 3P 

P6 = (2I – 3P)(I –P) = 5I – 8P 

P8 = (2I – 3P)2 = 4I –12P + 9(I – P) = 13I – 21P 

P8 + P6 = 18I – 29P 

P8 – P6 = 8I – 13P 

a = 8; b = 6; g = 18, d = 8 

a + b + g – d = 8 + 6 +18 – 8 = 24 

All the letters of the word PUBLIC are written in 

all possible orders and these words are written as 

in a dictionary with serial numbers. Then the serial 
number of the word PUBLIC is 

(1) 580 

(2) 582 

(3) 578 

(4) 576 

 and y = 3 

1

2
(1+3)´2=4 

Let P be a square matrix such that P2 = I – P. For 

a, b, g, d Î N, if Pa + Pb = gI – 29P and Pa – Pb = 

dI – 13P, then a + b + g – d is equal to 

(1) 18 

(2) 40 

(3) 24 

(4) 22 

a
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8)jˆ
-

+ a -
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O
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C(9iˆ

B((
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0

1(10 1(5 1(3 z)  

1

a
8

-

a -
- =

Þa  -2a -8=0
Þ(a-4)(a+2)=
\a=4,-2 

0
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Equation of plane P is 

(µ – 1) + (10 + µ) + m = 0

3m = – 9 Þ µ = – 3 

\ distance = 16+49+9

uuur
AB·nr 

Þ é ë(1+2l)iˆ+(1+3l)jˆ+(1+ l

2 + 4l + 1 + 3l – 3 – 12l = 0 

5l = 0 Þ l = 0 

uuurLine AB
General form: Q(µ, 1 + µ, 2 + µ) 

r, r=jˆ+2kˆ+m(iˆ+jˆ+kˆ)
uuur uuur
PQ·AB=

(x+y+z-6)+l(2x+3y+4z+5)=0 
Plane passes through the point (0, 2, –2) 

\ (2-2-6)+l(6-8+5)=0 
-6+l(3)=0 

l = 2

A plane P contains the line of intersection of the 

r rplane r·(iˆ+jˆ+kˆ) = 6 and r·(2iˆ+3jˆ+4kˆ) = –5. 

If P passes through the point (0, 2, –2), then the 

square of distance of the point (12, 12, 18) from 

the plane P is 

(1) 1240 

(3) 310 

Official Ans. by NTA (2) 

(2) 620 

(4) 155 

P È BI …...….® 2! = 2

P È BLC ….….® 1! = 1

P È BLIC …….® = 1 

Serial number = 4(120) + 4(24) + 6 = 582 

Let the line L pass through the point (0, 1, 2), 

x - 1  y - 2  z - 3
4intersect the line = =  and be 

2 3

parallel  to  the  plane  2x  + y  –  3z  = 4. Then  the  

distance of the point P(l, –9, 2) from the line L is 

(1) 9 

(3) 

(2) 

(4) 

54 

74 69 

p2
4

(3) 2p
(1) 

1
in ax-

2

(1) 64ab = 243 

(3) 243ab = 64 

Equation of plane p is 

+

f(x)+f(p-x)=p2 
p

I=òf(x)sinxdx 
0

Applying King’s Rule 

p

ò
0

p

2I=p2.òsinxdx 
0

2I=p2´2  

I = p 2  

If the coefficients of x7 in 

(2)

(4) 

 are equal, then 

(2) 729ab = 32 

(4) 32ab = 729 

 and x

d2 ´= =620 

Let f(x) be a function satisfying f(x) + f(p – x) = 

p
p2, "xÎR. Then òf(x)sinxdx is equa

0

12. 

13. 

 

Sol. 

Sol. 

Official Ans. by NTA (4) 
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Sol. 

Official Ans. by NTA (2) 

 

Official Ans. by NTA (4) 

\ 

p

P

Q

(1+2l, 2+3l, 3+4l)

A(0, 1, 2)
 

0

4 )kˆ ˆû·(2i3kˆ)+jˆ-

(x
5x

y
7y

z 6) 2(2x
9z

5´12+7´12
4 0 

3y 4z 5) 0

74 =

+ + - +
+ + + =

+ + =

d

I

2I

2I

f (

p

ò
0

p

ò
0

[f(x) f (

2 sinxdx 

x ). sin(

52 + 72
9 18
92

x)dx 

4

x)]sinxdx 
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155
=
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Official Ans. by NTA (1) 
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Sol.

Official Ans. by NTA (3) 

Official Ans. by NTA (4) 

r = 6

Now, 

 

Again

Ù
p q
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p®q 
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T 

F 

F 

Not a tautology 

p q q®p 
T 

T 

F 

T 

T 

T 

F 

F 

T 

F 

T 

F 

Not a contradiction 

F
F
T
F 

F
F
T
F 

F
F
T
F 

T
F
T
T 

=  

729ab=32 

Among the statements 

(S1): (pÞq)Ú((~p)Ùq) is a tautology 

(S2): (qÞp)Þ((~p)Ùq is a contradiction 

(1) neither (S1) and (S2) is True 

(2) only (S1) is True 

(3) only (S2) is True 

(4) both (S1) and (S2) are True 

Length of 

 Equation of circle is 

R = 

Area of triangle PQR = 

S1 

= 

 = 

 = 1(3 – 2) V = V. 

=

r r rLet the vectors a,b,c represent three coterminous 

edges of a parallelopiped of volume V. Then the 

volume of the parallelopiped, whose coterminous 

r r r  r  r redges are represented by a,b+c and a+2b+3c 

is equal to 

(1) 3V (2) 6V 

(4) 2V (3) V 

If the tangents at the points P and Q on the circle 

2 2 – 2x + y = æ9è4x + y 5 meet at the point R ,ö2, ÷ø

then the area of the triangle PQR is 

(1) (2) 

(3) (4) 

11

r+1

r+1

11

11

11

2 11-r

11 11-r 22-3r

T

T

ax2

Cra

Cra

ax 1- 3bx2

C 11-rr(ax)

r
11-r . 1

3b

111ö
÷2bxø

 

Cr(ax )

11-r .æ1ç
è2b

=

.æ 1
è2bx

r
.x22-2r-r

1
3bx2

.x11-r-2r 

Cra 1
2b

r

.x=

=

æ
ç
è

=

+

æ
ç
è

=

ö
÷
ø

11ö
÷
ø

 

æ
ç-è

æ - ö
÷ø

çè
= -7  

rö
÷
ø

 

=

rö
÷
ø

.æçè ö
÷
ø

\11 - 3r
3r=18 

\22-3r
3r = 15
r=5

7

~ p qÙ

11C65a
32b5

11C 56.a
36.b 6
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Ù

Ù
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2 2

V [r r=abc] 

r r[a rr r,b+c,a+2b+ 3cr] 

x y

RL3
R2 + L2

2x 0+ - + y - 5=

5
2

5
4  

5
8  

P

m

Q

R(9/4, 2)

PR=QR=

81
16

2 9
4

5= + 4 - ´ + 2-

5
2

·125
64

25
4

+25
16

1
0
1

0
1
2

0
r r r

1 [abc]
3

=



(3) (4) 

a+p=75
b+p=40
a+b+p=100 

….(1)

….(2)

….(3) 

From (1), (2) and (3) 

P = 15, a=60 and b=25 

2ation of ellipse: 25xNow equ
2

 12–22+32–42+….(2021)2–(2022)2+(2023)2=1012 

m2n
=(1–2)(1+2)+(3–4)(3+4)+….+(2021–2022) (2021

+2022) + (2023)2

=(–1)(1+2+3+4+…..+2022)+(2023)2 

(
(2022)2023

= -1) ( )× +(2023)2 
2

=2023(2023–1011) = 2023 × 1012 

m2n=2023 = 172.7 

m = 17, n = 7 

m2–n2=172–72=240 

In a group of 100 persons 75 speak English and 40 

speak Hindi. Each person speaks at least one of the 

two languages. If the number of persons, who 

speak only English is a and the number of persons 

who speak only Hindi is b, then the eccentricity of 

the ellipse 25(b2x2+a2y2)=a2b2 is 

(1) (2) 

If gcd (m, n) = 1 and 12 – 22 + 32 – 42 + …… + (2021)2

– (2022)2 + (2023)2 = 1012 m2n, then m2 – n2 is
equal to (1) 200 (3) 220 

(2) 240

(4) 180 

Let 

If f 

Now 
n

Similarly 

Let f(x) = 

Now 1 + nxn = t 

n2×xn-1dx=dt 

Using series expansion. 

Þ 0  

, x 

Fn(x) = (fofof… upto n times)(x), 

1
n®¥0

then limòxn-2(fn(x))dx 

f ( f ( x ) =( n)1/n 
x1 2

 R – {–1}, n 

 Now let 

n(x) = (fofof …… upto n times) (x), then 

1

ò
0

n-2(fn(x))dx is equal t

 N, n > 2. 

20.

19. 

 

Sol.

Sol. 

Official Ans. by NTA (2) 

Official Ans. by NTA (3) 
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Official Ans. by NTA (4) 

Official Ans. by NTA (18) 
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26. 

25. 

24. 

Sol. 

 

Sol.

Official Ans. by NTA (400) 

Official Ans. by NTA (432) 

If the lines 

If the lines 

Þa-b=3 
Now a=3+b 

Given expression 

So magnitude of minimum value = 18 

The value of tan9° –tan27°–tan63° + tan81° 

Þ tan9°+cot9°–tan27°–cot27° 

Þ  
°

-
5

z
band =  intersect, 

then the magnitude of the minimum value of 8

is _________. 

x -
5

y z
bAnd =  intersect 

Point on first line (1, 2, 3) and point on second line 

(4, 1, 0). 

Vector joining both points is -3iˆ+jˆ+3kˆ 

Now vector along first line is 2iˆ+3jˆ+akˆ 

Also vector along second line is 5iˆ+2jˆ+bkˆ 

Now these three vectors must be coplanar 

a
b = 0  3
-

The value of tan 9° – tan 27° – tan 63° + tan 81° is 

_________. 

 

Subtracting equation (2) from (1) 

2

 UNIVERSE
Vowels: E, I, U
Consonants: N, V, R, S 

® 3C × 42 C2 × 4! = 3 × 6 × 24 = 432 

….(2) 

If (20)19 + 2(21)(20)18+3(21)2(20)17+…+ 20(21)

k(20)19 then k is 

2

 ...(1) 

 = 

k 20 

Þk=400 
The number of 4-letter words, with or without 

meaning, each consisting of 2 vowels and 2 

consonants, which can be formed from the letters 

of the word UNIVERSE without repetition 

is_________ 

The number of points, where the curve 

y = x5 – 20x3 + 50x + 2 crosses the x-axis, is
______. 

Official Ans. by NTA (5) 

If (20)19 + 2(21)(20)18 + 3(21)2(20)17 + ….…

+20(21)19 = k(20)19, then k is equal to_________.

2
sin 18

2
sin 54
2´4

3

-
°

x - 1  2 - y
-3=

12
= -

4

2 4
5 1

4  

2
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Þ
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 = 2 

For circle : 

 

1  

 

Þx»±3.3,±0.95 
f(0) = 2, f (1) = + ve, f (2) = – ve 

f(–1) = – ve, f (–2) = +ve 

Þα -β 2 = 4  

α -β= 2  

Let a curve y = f(x), x Î (0, ¥) pass through the 

æç1,
è

3poin ö÷2ø
æçè

1
2÷. If the tangent at any ts P ö and Q a,

ø
point Rb,f(b) to the given curve cuts the y-axis 

at the point S (0, c) such that bc = 3, then (PQ)2 is 

equal to __________________. 

Official Ans. by NTA (5) 

 

l-1 is the radius For a,b,zÎC and l > 1, if 

of the circle |z – a|2 + |z – b|2 = 2l, then | a – b | is 

equal to _____________. 

Official Ans. by NTA (2) Which passes through (1, 3/2) 

Þ = + l Þ l = 0  

Let the eccentricity of an ellipse 

 

Equation of tangent at R(b, f(2)) is 

y-f(b)=f¢(b).(x-b) 

which passes through (0, c) 

Þc-f(b)=f¢(b).(-b) 

reciprocal to that of the hyperbola 2x2 – 2y2 = 1. If

the ellipse intersects the hyperbola at right angles,

then square of length of the latus-rectum of the

ellipse is ______________. 

Official Ans. by NTA (2) 

 =  1  is  

27. 

28. 

 

Sol. 

Sol. 

8 

29. 

Sol.= - + +

Þ = + =

dy
dx
dy
dx
Þ
Þ
Þ

60x2 +50 = 5(x4

x4 12x2+10=0 

-12x2 +10) 
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2
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2b
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2
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2b

3
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b
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b b
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30. 

 

Sol. 

Sol. 

Official Ans. by NTA (25) 

9 

2
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36 144b
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Since the curves intersect each other orthogonally 

The ellipse and the hyperbola are confocal 

2 2
- = 1  

frequency 

are 9 and 15.08 respectively, then the value of 

a2+b2-ab is _____________. 
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31.

32.

Sol. 

f = 16 cm 

Also 
2

Fromlens formula,

Least count = 0.2 cm 

=1.70 A capacitor of capacitance 150.0 µF is
connected
to an alternating source of emf given by E = 36

sin(120t) V. The maximum value of current in
the
circuit is approximately equal to :1
(1)2A (2) A

2

(3) 2A (4)22A

Official Ans. by NTA (1) 

 

SECTION-A 

A 2 meter long scale with least count of 0.2

cm is
used to measure the locations of objects onan
optical bench. While measuring the focal
length of
a convex lens, the object pin and the convexlens
are placed at 80 cm mark and lm mark,

respectively. The image of the object pin onthe
other side of lens coincides with image pin
that is
kept at 180 cm mark. The % error in theestimation
of focal length is: (1) 1.02 (3) 1.70 

(2) 0.85

(4) 0.51

Official Ans. by NTA (3) 

 1 

33.

Sol. 

Sol. (R) is the statement of Pascal’s principle & which 

explains the assertion (S) 

Given below are two statements: one is labelled as

Assertion A and the other is labelled as Reason R 

Assertion A: When you squeeze one end of a tube

to get toothpaste out from the other end, Pascal's 

principle is observed. 

Reason R: A change in the pressure applied

to an enclosed incompressible fluid is transmitted

undiminished to every portion of the fluid and to 

the walls of its container. 

In the light of the above statements, choose the

most appropriate answer from the options given 

below 

(1)A is not correct but R is correct

(2)A is correct but R is not correct

(3)Both A and R are correct and R is the correct

explanation of A 

(4)Both A and R are correct but R is NOT the

correct explanation of A 

Official Ans. by NTA (3) 

PHYS ICS TEST PAPER WITH SOLUTION 




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(1) 0.4 A (2) 0.2 A (3) 0.6 A (4) 1.0 A

Official Ans. by NTA (1) 

34. Given below are two statements: one is
labelled as Assertion A and the other is
labelled as Reason R 

Assertion A: The phase difference of two light 

waves change if they travel through different 

media having same thickness, but different

indices 

of refraction. 

Reason R: The wavelengths of waves are

different 

in different media. 

In the light of the above statements, choose

the 

most appropriate answer from the options
given 

below 

(1) Both A and R are correct but R is NOT the 

correct explanation of A 

(2) A is correct but R is not correct 

(3) Both A and R are correct and R is the

correct 

explanation of A 

(4) A is not correct but R is correct 

Official Ans. by NTA (3) 

Sol. As medium changes, optical path changes. 

x



2 Also,   

 

35. 

Hence phase difference changes. 

Figure shows a part of an electric circuit. The 

potentials at points a, b and c are 30 V, 12 V

and 

2V respectively. The current through the 20

resistor will be. 

 

2 

 

36. 

Sol. 

 Current through 

1.53m/s 
Correct option is (4) 

 (1)  m/s (2)

(4) (3) 23m/s 
Official Ans. by NTA (4) 

rf iSol. v   

Sum of current at junction point will be zero : 

As shown in the figure, a particle is moving with
constant speed  m/s. Considering its motion from
A to B, the magnitude of the average velocity is: 

B
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39. 

Sol. 

Correct option (1) A child of mass 5 kg is going

round a merry-go-

round that makes 1 rotation in 3.14 s. The
radius of 

the merry-go-round is 2 m. The centrifugal

force 

on the child will be 

(1) 80 N 

(3) 100 N 

(2) 50 N 

(4) 40 N 

Official Ans. by NTA (4) 

37. The work functions of Aluminium and Gold are
4.1 eV and 5.1 eV respectively. The ratio of the
slope of the stopping potential versus
frequency plot for Gold to that of Aluminium is 

(1) 1.24

(3) 1 

(2) 2

(4) 1.5 

Official Ans. by NTA (3) 

Sol. eVs = kmax 

h  Vs f   
 e    e 

 

 

38. 

Slope is independent of nature of metal 
Gold AluimiunslopeVs slopeVs  

The ratio of speed of sound in hydrogen gas to the 

speed of sound in oxygen gas at the same 

temperature is: 

(1) 4 : 1 

(3) 1 : 4 

(2) 1 : 2 

(4) 1 : 1 

Official Ans. by NTA (1) 

 

3 

 

40. 

Sol. 

Sol. v = u + at 

60 = 10 + 2t

t = 25 sec.

Correct option (4)

Choose the incorrect statement from the following: 

(1) The speed of satellite in a given circular orbit 

remains constant. 

(2) For a planet revolving around the sun in an 

elliptical orbit, the total energy of the planet 

remains constant. 

(3) When a body fall towards earth, the 

displacement of earth towards the body is 

negligible. 

(4) The linear speed of a planet revolving around 

the sun remains constant. 

Official Ans. by NTA (4) 

41. 

Sol. Planets revolve in elliptical paths around sun. Thus 

their linear speed is not constant 

fcentrifugalmaRef. 

M2R 
= 40 N 

Correct option (4) 

–1A particle starts with an initial velocity of 10.0ms 

along x-direction and accelerates uniformly at the 

–2rate of 2.0 ms. The time taken by the particle to 

–1reach the velocity of 60.0 ms is______. 

(1) 6s 

(3) 30s 

(2) 3s 

(4) 25s 

Official Ans. by NTA (4) 

C
RT
M  

C 1
M  

CH2

CO2

32
2

4 : 1   

2
3.14

2rad/s  



(3) (4) 

Official Ans. by NTA (3) 

42. Given below are two statements: one is
labelled as Assertion A and the other is
labelled as Reason R Assertion A: Diffusion
current in a p-n junction is greater than the
drift current in magnitude if the junction is
forward biased. Reason R: Diffusion current
in a p-n junction is from the n-side to the p-

side if the junction is forward biased. In the
light of the above statements, choose the
most appropriate answer from the options
given below (1) Both A and R are correct and R
is the correct explanation of A (2) Both A and R
are correct but R is NOT the correct
explanation of A (3) A is correct but R is not
correct (4) A is not correct but R is correct
Official Ans. by NTA (3) 

Sol. In forward biased condition, diffusion of majority 

charge carriers takes place from p-side to n-side 

which constitute the diffusion current. 

A dipole comprises of two charged particles of 

identical magnitude q and opposite in nature. The 

mass ‘m’ of the positive charged particle is half of 

the mass of the negative charged particle. The two 

charges are separated by a distance ‘l’. If the dipole 

is placed in a uniform electric field ‘E’; such a 

way that dipole axis makes a very small angle with 

the electric field, ‘E’. The angular frequency of 

the oscillations of the dipole when released is 

given by: 

8qE
3ml

4qE
3ml

43. 

(1) (2) 

 

44. 

Sol. 

(2) 

  

If released, it will oscillate about centre of mass. 

For small ‘’ 

PE.  

2 2

qlE.  

2 2
 (3) U 0 0

E B
 

E2 B2
 

 

(4) U 0E ,UB  
2 2

0

Official Ans. by NTA (4) 

1

2

B2Sol. 
45. 

U E2,U  E 0 B 2
0

The temperature of an ideal gas is increased from 

200 K to 800 K. If r.m.s. speed of gas at 200K is 

v0. Then, r.m.s. speed of the gas at 800 K will be: 

(1) v0 (2) 4v0 
(4) 2v0 

v
 

 

(3) 0 

4
Official Ans. by NTA (4) 

3RT
M

Sol. 

 

V  rms

V Trms  

Increasing temperature 4 times, rms speed gets 

doubled. 

4 

 

The energy density associated with electric field E 

and magnetic field B of an electromagnetic wave 

in free space is given by (0– permittivity of free 

space, µ0 - permeability of free space) 
2 2

(1) U
E ,UB  

0 0

4qE
ml

8qE

ml
 

–q
2m

l/3
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l/3

q
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l
2m

9

2

4lm
9

2ml
3

qlE.
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2ml

3qE
2ml

E
2

2

B
2


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


U E
2 0E

, UB

20B
2
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




, U
2

B
2









46. 

(1) 

(2) 

(3) 

(4) 

 

Official Ans. by NTA (3) 

Sol. To convert galvanometer into ammeter low 

resistances should be added into parallel & for 

voltmeter conversion, a very high resistance should 

be added in series. 

A student is provided with a variable voltage

source V, a test resistor Rr =10, two identical 
galvanometers Gl and G2 and two additional 
resistors, R1 = 10M and R2 = 0.001. For 

conducting an experiment to verify ohms
law, the 

most suitable circuit is: 

5 

Now 

Given 

&   …(ii) 


From (i) & (ii) 

nh
2mr2  

 r  n  

r …(i) 

 … (i) 


 

 &  10 … (ii) 

From (i) & (ii) 

T = 28°C 

A small particle of mass m moves in such a way 48. 

12that its potential energy U = m2r2 where  is 

constant and r is the distance of the particle from 

of origin. Assuming Bohr's quantization 
thmomentum and circular orbit, the radius of n orbit 

will be proportional to. 

(1) n (2) n 

1
n

2  

 

(3) n
Official Ans. by NTA (1) 

(4) 

U 2r2Sol. 

47. A body cools in 7 minutes from 60°C to 40°C.

The temperature of the surrounding is 10°C.

The temperature of the body after the next 7

minutes will be: 

(1) 32°C 

(3) 28°C 

(2) 30°C 

(4) 34°C 

Official Ans. by NTA (3) 

Sol. using average rate of Newton’s law of cooling 

1    2  1   2T  
s
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R2

RT
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G1

R1

RT
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G1
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G2

R2

T T
t

 T TK 
 2




6040
7

dv
drm2 

F m2r 

v2mr
nh r

mvr
2

 K5010

 v 

40 T
7

40 TK 
 2 

1
2 m





49. For an amplitude modulated wave the
minimum amplitude is 3V, while the
modulation index is 60%. The maximum
amplitude of the modulated wave is: (1) 15V (2)

12V (3) 10V (4) 5V Official Ans. by NTA (2) 

ASol. Modulation index  m0.6 
A

c

amplitude Minimum of modulated wav

 A

 A

cAm3C0.6Ac30.4Ac3 

3
0.4

15
2

 Ac  7.5V 

 Am0.6Ac4.5V 

 Maximum amplitude = Ac + Am 

= 7.5 + 4.5 = 12V 

 Correct option is (2) 

The weight of a body on the surface of the earth is 

100 N. The gravitational force on it when taken at 

a height, from the surface of earth, equal to one-

fourth the radius of the earth is: 

(1) 100 N 

(2) 64 N 

(3) 50 N 

(4) 25 N 

Official Ans. by NTA (2) 

50. 

2 2
Sol. g  

2 2

6 

51. 

52. 

Sol. 

 For voltmeter 

Official Ans. by NTA (20) 

 Current through voltmeter = i

SECTION-B 

As shown in the figure, the voltmeter reads 2V
across 5  resistor. The resistance of the
voltmeter is________. 

A metal block of mass m is suspended from a
rigid support through a metal wire of
diameter 14 mm. The tensile stress developed
in the wire under 5 –2equilibrium state is 7× 10 Nm. The value of 

mass m is _______ kg. 

–2 22
7

 (Take, g = 9.8 ms and  = ) 

Official Ans. by NTA (11) 

1

 Weight 16 100
25

64N 

1
2

1V
2

2V
5

2
5

1
2 A  

2
5 A  

5  4
1 0

1
10 A  

 

 

i  

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 





gR
r

gR
R
4

R 

16g
25









2

3V

5 V





i 

3v

5

i1
v R

(i – i1)  



i

1
10 R 20

2

R




 

53. 

54. 

Sol. Tensile stress, 

 Official Ans. by NTA (5) 


0

Sol. c  
 

214103227  7105
   

49.8

= 11 kg 

As shown in the figure, two parallel plate 

2capacitors having equal plate area of 200 cm are 

joined in such a way that a b. The equivalent 

capacitance of the combination is x 0 F. 

The value of x is______. 

0
4

  
3

 x  5  

The situation is equivalent to a conducting
slab 

placed between the plates A ring and a solid

sphere rotating about an axis 

passing through their centers have same radii
of 

gyration. The axis of rotation is perpendicular

to 

plane of ring. The ratio of radius of ring to
that of 

2

x
sphere is . The value of x is _______ 

Official Ans. by NTA (5) 

7 

Sol.  ring ImR2For
 Radius of gyration 

For solid sphere 

1 

I   2  22mK2 

 Its radius of gyration 

K1  K 2  

v  

Maximum tension occurs at mean position. 

2

Tmg  

  1 
R

 

2

 

55. 

 x  5  
A simple pendulum with length 100 cm and bob of 

mass 250 g is executing S.H.M. of amplitude 

10cm. The maximum tension in the string is found 

x
40to be N. The value of x is______. 

 Official Ans. by NTA (99) 

A
l 

10 1
10

Sol. sin0    
100 

 From conservation of energy 

2 mgl1cos 

F
A

4mg
D2    

2

m
D2
4g

R1
25 R2  

K 25 R2  

   

 

 

c=1 mm

b

a

d=5mm

 T 

A
d  c

 200 10
410

mg

mv
l

mv2
l



mK21
 





K1 R1

1
2 mv

2 m R
5

R 2
5

A

l

0



 

56. 

x99 

Two concentric circular coils with radii 1 cm and 

1000 cm, and number of turns 10 and 200 

respectively are placed coaxially with centers 

this coinciding. The mutual inductance 

–8

of 

arrangement will be _______ × 10 H. 

2 (Take, =10) 

Official Ans. by NTA (4) 

Sol. r11cm,N110 

r21000cm,N2200 

8 

 

58. 

thLet n bright tringle of 

triangle of 
2  

n 1m2 

   

Distance where bright fringe will match 

11 7000 A0 150 cm
0.25 cm

th1 match with m bright 

462105 

A body is dropped on ground from a height ‘h1’ 

and after hitting the ground, it rebounds to a height
‘h2’ If the ratio of velocities of the body just before 

and after hitting ground is 4, then percentage loss 

x

4
in kinetic energy of the body is . The value of x 

is______. 

Official Ans. by NTA (375) 

57. A beam of light consisting of two wavelengths
7000 Å and 5500 Å is used to obtain interference
pattern in Young's double slit experiment.

The distance between the slits is 2.5 mm and
the distance between the plane of slits and the
screen is 150 cm. The least distance from the
central fringe, where the bright fringes due to
both the –5wavelengths coincide, is n × 10 m. The value of n 

is_________. 

Official Ans. by NTA (462) 

Sol. d = 2.5 mm, D = 150 cm 


 Fringe width   

T mg 2mg 1 cos


 

mg1 211 sin2 


 



mg3 1
1002 1

D
d









250
1000

9.8 3 2 1 1
200

n   

 



 




 




9
9
4
0

 

n
m

11
14



 M  4108

r r

I

1
2

2

1,2 MI 2

N  2B2  N1A1  MI2

r2
1

N 0I21N2 
2r2

MI 
2

M
10  200  4107

210
2 0.01

 



n m n
m 

5500
7000  1 2

2
1

  

1



 

59. 

Sol. 

% change 

Sol. Binding energy of 

–19(1eV = 1.6 × l0 J, 

0

electronic charge = 1.6 × l0

Official Ans. by NTA (16) 

system 

J C) 

Let V1 and V2 are velocity just before and just after
hitting the floor. 

 4  V  1  4V2

joule and 

 and 

  

Experimentally it is found that 12.8 eV energy is 

required to separate a hydrogen atom into a 

radius 

is 

proton 

of the 

and an electron. So the orbital 
electron in a hydrogen atom 

1010m. The value of the x is ________. 

9 

B  
Pitch = v cos 60° × time period of one rotation 

vcos600  

60. A proton with a kinetic energy of 2.0 eV moves
into a region of uniform magnetic field of 


2

gnitude 103ma T. The angle between the 

direction of magnetic field and velocity of proton 

is 60°. The pitch of the helical path taken by the 

proton is_______cm. 

(Take, mass of proton = 1.6 × 10–27  kg and Charge 

–19on proton = 1.6 × 10

Official Ans. by NTA (40) 

 C). 


2

B  3Sol. 

–19

V1

V2

KE 12 mV2
1

1
16

15 mV2 
132




 1


before

KE

KE

15 100
16

12 mV2
1

1
2

mV22 

375 %
4

9 1091.610
12.8  2

9 1010
 

16

1 m.V 2
1

2 16

2 104 1
2

4101m40cm 

10

1

2
K.E. mV2

2 m
eB

4 105





 r 

 r 



    

after

19

KE
KEbefore

100% 

2KE
m  



V

9
x

1
4

9 109Nm2/C2 


ke2
2r

12.8ev 

ke2
2r

19 2

19
9 109 1.6 10

2r
 12.8 1.6 10



60°

V

192  2 1.6 10
1.6  10 27

cos 600
21.61027


1 1.6109 103

2

 

 














