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1. Atorque meter is calibrated to reference standards of mass, length and time each with 5% accuracy. A fter
calibration, the measured torque with this torque meter will have net accuracy of :
el STapHiTeR (el ATdY) B STHIH, TS Ud FHI @ ATD] & ATUeT H 7RTLNEH & YTaTd, §9 SIhHICY
H H1Y T ATl 1 IROTHT Yl B -
(1) 15%
(2) 25%
(3) 75%
(4) 5%
Question ID:11694031

Ans.  Official Answer NTA (2)
Sol.

2. A bullet is shot vertically downwards with an initial velocity of 100 m/s from a certain height. Within
10s, the bullet reaches the ground and instantaneously comes to rest due to the perfectly collision. The
velocity-time curve for total time t = 20s will be :

(Take g=10m/s?).

faref fFrra Sarg 9, U Mell 100 m/s & YRR I F IeafeRd: 19 1 IR aF Sl 2 | 8 et 10s 7
ERTTE IR U 5, Ud S &07 MG IR FHE & DRV (IS 7] H 37 Sl © | Fol F93 t = 20s
& g, dT—AHY g5 3R B :

(IS g = 10m/s?).

Va

+100 m/s 1
10s 20s
} t >t
} t >t
1) -100 m/s A 2
(1) - @ Joomss 4 10s 20s
- m/s +

200 m/s T
V L
V1 +100 m/s +
10s 20s 10s 20s
>t f—t—— t
) -100 m/s + @ -100 m/s _/
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Question ID:11694032

Ans.  Official Answer NTA (1)
Sol.

3. Send is being dropped from a stationary dropper at a rate of 0.5 kgs™!' on a conveyor belt moving with a
velocity of 5 ms™'. The power needed to keep the belt moving with the same velocity will be :
el ReR SR &, ¥ 0.5 kgs ' DI, S ms ' & 97T H A g U B doc R AR B | e Bl FHH
I A gAJ §U A & FoTy 1maeres 1fch & /14 81T
(H1.25W
(2)2.5W
(3)6.25W
4)12.5W

Question ID:11694033

Ans.  Official Answer NTA (4)
Sol.

4. A bag is gently dropped on a conveyor belt moving at a speed of 2 m/s. The coefficient of friction between the
conveyor belt and bag is 0.4. Initially, the bag slips on the belt before it stops due to friction. The distance
travelled by the bag on the belt during slipping motion, is : [Take g= 10 m/s?]

T 71, 2 m/s B! ATel U AT 88 BTIIR Jo€ B HUR 3R A FTRIIT AT 8 | H1aIR o€ Ud 1S 41 &gy
T[OTIeh T AT 0.4 B | 3R H, I77 Soe R {BAeAd &, R S0 & Bl S ST @ | {haer & SRM, ST gRI
TERAT DI TS T HTAMR

[g=10m/s?]

(H)2m

(2)0.5m

(3)3.2m

(4)0.8ms

Question ID:11694034

Ans.  Official Answer NTA (2)
Sol.
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Two cylindrical vessels of equal cross—sectional area 16 cm? contain water upto heights 100 cm and 150 cm
respectively. The vessels are interconnected so that the water levels in them become equal. The work done by
the force of gravity during the process, is [Take, density of water = 103 kg/m* and g= 10 ms?] :

16 cm? T IR HIC AFHE dTel A1 TAHR g1 5 HA: 100 cm TF 150 cm HATS T U RS |
a1 D1 IAMIH H 59 UHR SiTS (T ST & fob 41 H Ui 1 TR FH 81 9l | 39 UshH 3 J%cd 9l g1
B T BRI 1 A B :

[|T1, 911 &l T9ed = 10° kg/m3 and g = 10 ms 2] :

(1)0.257]

)1

(3)81J]

4)12]

Question ID:11694035

Ans.

Sol.
6.

Official Answer NTA (2)

Two satellites A and B, having masses in the ratio 4 : 3, are revolving in circular orbits of radii 3r and 4r
respectively around the earth. The ratio of total mechanical energy of Ato Bis :

31 IUUE A U4 B 57 ST 1 UTd 4 : 3 8, I gedl & IRI AR U+ — AU gei 1 el § gAT &,
STTep! IS el 3r Ud 4r 8 | A Ud B @1 el I HTlall bl 3T ©

(1)9:16

(2)16:9

3)1:1

4)4:3

Question ID:11694036

Ans.

Sol.
7.

Official Answer NTA (2)

IfK, and K, are the thermal conductivities, L, and L, are the lengths and A and A, are the cross sectional

K, A L

areas of steel and copper rods respectively such that K AL Z,L—‘ =2, Then, for the arrangement as
1 2 2

shown in the figure, the value of temperature T of the steel — copper junction in the steady state will be :
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el T4 Al B 81 B8l B G ATeiebdl A K| Ud K, ofFTg L, T4 L, Ud 3URe BIe b &bl A, Td

K, A L
A, FRIBREfp =9 =2 =28 | o forr ¥ R 1 wrerven o forg, wrwraen #, w6l vd 4

B! FfS TR AU (T) BT A 81T -
Y U
Ice box
. 0°C
Furnace Steel | ]
450°C [ Copper
Insulating
material
(1) 18°C
(2) 14°C
(3)45°C
(4) 150°C

Question ID:11694037

Ans.

Sol.
8.

Official Answer NTA (3)

Read the following statements :

A. When small temperature difference between a liquid and its surrounding is doubled, the rate of loss of heat
of'the liquid becomes twice.

B. Two bodies P and Q having equal surface areas are maintained at temperature 10°C and 20°C. The thermal
radiation emitted in a given time by P and Q are in the ratio 1 : 1. 15.

C. A Carnot Engine working between 100K and 400K has an efficiency of 75%.

D. When small temperature difference between a liquid and its surrounding is quadrupled, the rate of loss of
heat of the liquid becomes twice.

Choose the correct answer from the options given below :

(1)A, B, Conly

(2)A,Bonly

(3)A, Conly

(4)B,C,Donly
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faforRad werT &1 ufed :

A. IS 5T 59 Ud I8 YRR & §1e & G ATUT<IR &I A &1 41 81 Y A 59 DI S &3 Bl SR SR
&SI |

B. 9 U &%l dTcl &1 f4Usi P gd Q &1 el 10°C Td 20°C ATIHM WR 381 1 & | fasl o |
H fIvs P ud Q ¥ SfTd S fafhvoti w1 amurd 1: 1. 152 |

C. 100K Td 400K & 919 STk fhedl H11 9171 DI GeTar 75% 2 |

D. 519 &9 Qd I URILT & §1d BT g ATATR AR JA1 81 ST 8, Tl 5 DI SO &7 DI &R QY1 81 STl
g |

A Qg 7Y faawed § 9 |8l STR g -

(1) ®ad A, B, C

(2Q)dad A, B

(3)HIATA, C

(4)®ad B, C, D

Question ID:11694038

Ans.
Sol.

9.

Official Answer NTA (1)

Same gas is filled in two vessels of the same volume at the same temperature. If the ratio of the number of
moleculesis 1 : 4, then

A. The r.m.s. velocity of gas molecules in two vessels will be the same.

B. The ratio of pressure in these vessels will be 1 : 4.

C. The ratio of pressure willbe 1 : 1.

D. The r.m.s. velocity of gas molecules in two vessels will be in the ratio of 1 : 4.

Choose the correct answer from the options given below :

(1)Aand C only

(2) Band D only

(3)Aand B only

(4) Cand D only

AT AT B &I g1 H, FH 1Y IR, FHH 99 ] 2 | AfS I 37311 bl G 1 AT 1: 48, I
A. Q1 FiH1 H 199 & JAURTT BT rm.s. (T A1ET Hef) I FH B |

B. S 941 # G794 %1 31GUTd 1 : 4 81T |
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C. @ HIAFUE 1 : 1 BT |
D. 11 gai1 3 9199 @ 3T0[3i H r.m.s. 971 &1 U 1 2 4 BT |
A fQu 1Y e 3 3 W SR g
(1) PIA AT C
(2) HIABTID
(3) AT ATIB
(4) Had C Td D
Question ID:11694039

Ans.  Official Answer NTA (3)
Sol.

10. Two identical positive charges Q each are fixed at a distance of ‘2a’ apart from each other. Another point
charge q, withmass ‘m’ is placed at midpoint between two fixed charges. For a small displacement along the

line joining the fixed charges, the charge q, executes SHM. The time period of oscillation of charge q, will be

&1 UHEHH g1 Q, Toh SN ¥ 2a’ G IR ReR fHy MU B | 11 ReR rdeli & #ed fawg wR, fohdl o= 'm!’
CHT & 3T q, DT WS & | ST ReR ST BT SIS dTell X1 o (¥ Teb ofy faReius & HRop
3T q, ¥R ST el B ST & | AT q, P STl DI ST DIel BT :

4m’c,ma’
(D
q,Q
5 9,9
) 4r’e,ma’
f2n €, ma’
[811 €, ma’

Question ID:11694040

Ans.  Official Answer NTA (1)
Sol.
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I1.

Two sources of equal emfs are connected in series. This combination is connected to an external resistance R.
The internal resistances of the two sources are r andr, (r, >r,). If the potential difference across the source of
internal resistance r| is zero, then the value of R will be :

FA fAg]d ag e 9t (emf) ITel &1 FAT DI 07 A H ST TRATR | 39 FATSH Bl foed) i UfoRIg R &
T SIST ST & | &1 A B TR TfR1g A1, G r, (v, >1,) & | Afe 3R HfeRIe 1, dTel T W)
fvaT=aR &1 A9 3[R 2, A1 R &1 A9 811

() r-n

h

@5

n+rn

G5

4 n-n

Question ID:11694041

Ans.
Sol.

12.

Official Answer NTA (1)

Two bar magnets oscillate in a horizontal plane in earth’s magnetic field with time periods of 3s and 4s respectively.
If their moments of inertia are in the ratio of 3 : 2, then the ratio of their magnetic moments will be :

31 TUS o, [l &St I H ShH91: 35 Td 4s & AT dbIet I Yedl & a1 &3 9 aleld R I8l © | e
I STScATeV1 T AU 3 : 2 8, Tl I FrID I JATUI BT ST BT -

(1)2:1

(2)8:3

3)1:3

(4)27:16

Question ID:11694042

Ans.
Sol.

13.

Official Answer NTA (2)

A magnet hung at 45° with magnetic meridian makes an angle of 60° with the horizontal. The actual value of the
angle of dip is—
T FHID Bl DI AR (ARITST) A 45° BT DI I Y ACHIIT T 8, ST fob &I A 60° BT BI0T

ST © | T BI0T BT IRdfdd AT & —
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(1) tan™ {E]

(2) tan™ (\/g )

tan™ 2
(3) 1| 3

tan™ l
(@) fan”| |7

Question ID:11694043

Ans.
Sol.

14.

Official Answer NTA (1)

A direct current of 4 A and an alternating current of peak value 4 A flow through resistance of 3 QQ and 2 Q
respectively. The ratio of heat produced in the two resistances in same interval of time will be :

4 A ®THE B fTYRT (DC), 3 Q & UfoRIg A T4 4A fRRER 719 &) Jmacd! &RT1 (AC), 2 Q & UfoRIg |
JaTfed BT 8 | AH GHI STCRTA] H QI TTRIE] 3§ ST S S131 T 3T BT -

(1)3:2

(2)3:1

(3)3:4

(4)4:3

Question ID: 11694044

Ans.
Sol.

15.

Official Answer NTA (2)

A beam of light travelling along X-axis is described by the electric field £, =900sin (¢ —x/ ¢) . Theratio of

electric force to magnetic force on a charge q moving along Y-axis with a speed of 3 x 10’ ms~' will be :
(Given speed of light =3 x 103 ms ™)

X-3181 & STIfe Feld §Y ThT2 1 fobxor Gt 7 faege &3 g1 FefUc 8 £, =900sin o(t—x/c¢) 1Y
3T q ST o Y-3181 & 3123 x 107 ms™ &1 ATl A Tl &1 &, $ 7N IR o+ dTed fIefd 91 gd b
el T AFUT BT

(THA D M T TS 8 =3 x 105 ms™)

(H1:1

(2)1:10
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(3)10: 1
4)1:2

Question ID:11694045

Ans.

Sol.
16.

Official Answer NTA (3)

A microscope was initially placed in air (refractive index 1). It is then immersed in oil (refractive index 2). For
a light whose wavelength in air is A, calculate the change of microscope’s resolving power due to oil and

choose the correct option.

1
(1) Resolving power will be 1 in the oil than it was in the air.

(2) Resolving power will be twice in the oil than it was in the air.

(3) Resolving power will be four times in the oil than it was in the air.

1
(4) Resolving power will be ) in the oil than it was in the air.

DI GeTae it foh U= H g1 (STada-Tids =1) H @1 201 | S 379 ot (T =ids = 2) H Garn i1l 2 | faedt
TehTel fSTIeT 841 H TR A B, Tl @ HIRV] FEAG ! [99E & H MY YRTd Bl R dbIfly |
T fadea g |

(1)%ﬁﬁﬁﬁwiﬁm@ﬁ,mﬁwﬁwaﬁgwﬁl

(2) et H AR e QAT 81 TG, 319+ 84T H A @] g H |
(3) et H fa¥e e AR T[T 81 ST, 379+ 8al H A1 & o1 4 |

(4)%ﬁﬁﬁmw%@w¢ﬁ,aﬁwﬁnﬁaﬁwﬁl

Question ID:11694046

Ans.

Sol.
17.

Official Answer NTA (3)

An electron (mass m) with an initial velocity v = vof (v, > 0) is moving in an electric field E= Eof (E,>0)

h

where E is constant. If at t =0 de Broglie wavelength is Ao = [ then its de Broglie wavelength after time
0

tis given by
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o<l faga & E = E,i (E, > 0) (B, = ReRTe > 0) § Teb geide 4 (S| m) IRMD ST 3 = vi (v, > 0) A
h

)
my,

FARETE | Mo = Tl t THI 918 3] SI—aivell avireed fo=ad 8l :

(D2,

eE t
Aol 1+ —2
(2) 0( mvoJ

(3) At

}\’0
(4) [ 145!
my,
Question ID:11694047

Ans.  Official Answer NTA (4)
Sol.

18. What is the half-life period of a radioactive material if its activity drops to 1/16" of its initial value in 30 years
?
(1) 9.5 years
(2) 8.5 years
(3) 7.5 years
(4) 10.5 years
30 99l H afe fH ey uared o AfshIdT 9 URMTD 419 H 1/16™ &4 81 ST Al SHD! AG Y -1
gl 2
(1)9.5 a8
(2)8.5 a8
(3)7.5 a8
(4)10.5 a8

Question ID:11694048

Ans.  Official Answer NTA (3)
Sol.
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19.  Alogic gate circuit has two inputs A and B and output Y. The voltage waveforms of A, B and Y are shown

below.

yi [ ]
The logic gate circuit is :

(1) AND gate

(2) OR gate

(3) NOR gate

(4) NAND gate

el AT e ufRuey 9 g1 91 (3992) A Td B & A1 f91d (3MSTYC) Y 2 | A, BUA Y & dlec o dgh 3TN
RIEECINEES

- [
SARTH e afRuer 8 :

(1) AND e

(2) ORI

(3)NOR e

(4)NAND e
Ans.  Official Answer NTA (1)
Sol.
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20.

Ataparticular station, the TV transmission tower has a height of 100 m. To triple its coverage range, height of

the tower should be increased to

el Frrd oA & forg, TV (SIfasi) @ U901 SfaR &1 $aTs 100 m & | $H@] TR G301 (Haxsl I9T) Bl
A I 9@ & folg SfaR @ aTs Bl 9T a2y —

(1)200 m

(2)300m

(3) 600 m

(4)900 m

Question ID:11694050

Ans.
Sol.

21.

Official Answer NTA (4)

In a meter bridge experiment, for measuring unknown resistance ‘S’, the null point is obtained at a distance 30
cm from the left side as shown at point D. If R is 5.6 k€, then the value of unknown resistance ‘S’ will be
Q.

AIeR AY YA ¥ ST YR *S” I HR o foIy, T ey di1 3R 4 30 9AL R o d quid fag D
R YT BT 2 | I R BT A 5.6k Q&8I AT IR, ‘S"HTAH QBN |

0 10 20 30 40 50)60 70 80 90 100
I N A I S A Y NS M N |

o—

7

30 cm 100-/

Question ID:11694051

Ans.
Sol.

22.

Official Answer NTA (2400)

The one division of main scale of Vernier callipers reads 1 mm and 10 divisions of Vernier scale is equal to the
9 divisions on main scale. When the two jaws of the instrument touch each other, the zero of the Vernier lies to
the right of zero of the main scale and its fourth division coincides with a main scale division. When aspherical

bob is tightly placed between the two jaws, the zero of the Vernier scale lies in between 4.1 cm and 4.2cm and
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6" Vernier division coincides with a main scale division. The diameter of the bob will be x 102 cm.

afRIR oo™ & H=ed YA &1 U 4TSI | mm &1 973 Sl § Ud a-1aR U1 & 10 faror 9 et & 9
TS & THH & | 519 S9 I3 & SH1 STes 310¥ H Udh—g8N Bl B 8, A1 af-1a= AT & FTd 811 & | 5719
SISl & 419 T ATHTR et bl Hel ST 7, A1 IR TAH 61 3 4.1 cm U 4.2cm & 19 ISl 2 g
wedl afvaR fauTord & FuTil 81 2 |

MAG BT A x 102 cm &I |

Question ID:11694052

Ans.

Sol.
23.

Official Answer NTA (412)

Two beams of light having intensities I and 41 interfere to produce a fringe pattern on a screen. The phase
difference between the two beams are /2 and 7t/3 at points A and B respectively. The difference between the

resultant intensities at the two points is xI. The value of x will be

Bl < uR 01 e a1t & forq 1 'wd 41 <HierclT aretl &1 UehTel {1 YSii bl iRl 1T STl & | bl
g A R f_01 41 H elT=oR /2 B G 317 fag B UR el =R 7v/3 B | IROTH il &l =R x/ & | x
A9 BRT|

Question ID:11694053

Ans.

Sol.

24.

Ans.

Sol.
25.

Official Answer NTA (2)

50
To light, a 50 W, 100 V lamp is connected, in series with a capacitor of capacitance x HE  with 200V,

50HzAC source. The value of x will be .

50 ) . .
50 W, 100 V a1 U 17 mﬁmﬁwwﬁamﬁa%wa%ﬁwﬁ ST &, I8 FATT 200V, 50HZz &

TTac IRT (AC) ST A SR [ x BITAM BT |
Official Answer NTA (3)

A 1 mlong copper wire carries a current of 1 A. If the cross section of the wire is 2.0 mm? and the resistivity of
copperis 1.7 x 10~* Qm, the force experienced by moving electron in the wire is x 1072 N.

(charge on electorn=1.6 x 10 C)
T 1 m & Afd & TR H, 1A #19 &1 &1RT Ja1fed 81 %81 © | e TR Bl AU BIC Bl &Th 2.0 mm’ B,
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Tq dfd &1 UfoRIegadr 1.7 x 108 Qm B | A1 IR H Gaif2d Seiag [ gR1 1344 fdhy S aret 9e
x 105N

(charge on electorn=1.6 x 10 C)

Question ID:11694055

Ans.  Official Answer NTA (136)

Sol.

26. A long cylindrical volume contains a uniformly distributed charge of density p Cm. The electric field inside the

2g,
cylindrical volume at a distance ¥ _p m from its axis is Vm.

ol o IR AT BT AT T p Cm 8, SNl b qR A1IAA H YhAAT ©Y H bl BTl © |

. 2¢
JTBTR AT & 37GR D] 3feT A xﬁm@ﬂ?ﬁ@ﬁ&ﬁiﬁrmﬁ Vm ' 81 |

|
L (I
|

Question ID:11694056
Ans.  Official Answer NTA (1)
Sol.

27.  Amass 0.9 kg, attached to a horizontal spring, executes SHM with an amplitude A . When this mass passes

through its mean position, then a smaller mass of 124 g is placed over it and both masses move together with

o
amplitude A . If the ratio —is —— , then the value of o will be
2 Az o — 1

fepy &ferst RYTT A ST 831 BIg 0.9 kg THM A, 3T & W1 AR MMqci Wil DR V8T 8 | 579 Ig T

3711 ez Rerfct 3 oIRa1 & i1 124 g 1 Yeh Sl SeHI 5% $HUR X T S1ell &, bR &1 &| = A,

A
W%Wﬁﬁﬁé%laﬁj?ﬂwﬁ%%ﬂﬁammﬂ =T |

Question ID:11694057

Ans.  Official Answer NTA (16)
Sol.

28. A square aluminum (shear modulus is 25 x 10°Nm2) slab of side 60 cm and thickness 15 cm is subjected to
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a shearing force (on its narrow face) of 18.0 x 10* N. The lower edge is riveted to the floor. The displacement

oftheupperedgeis  pm.

USRI (3TUR/90T T[0T = 25 x 10°Nm2) &1 60 cm YT Yd 15 cm AICTS arell fHHT aaieR ggi R 18.0
x 10* N |9 &1 30001 9 (S Udel dlel I WR) o1 © | IS et fhar ol 9 ST 88 © | S0
fFmdgufaeme & e umE |

Question ID:11694058

Ans.  Official Answer NTA (48)
Sol.

29. A pulley of radius 1.5 mis rotated about its axis by a force F = (12t — 3t?) N applied tangentially (while t is

measured in seconds). If moment of inertia of the pulley about its axis of rotation is 4.5 kg m?, the number of

rotations made by the pulley before its direction of motion is reversed, will be e The value of K is

1.5 m 31 arefl g oA, F = (12t — 3t2) N 9719 & Udb WRNEI 9l KT 39 318 & URd: gH &1 8
(STafd t BT A= FHUS ¥ (a1 1 8) | i FoR=1 & ol 31eT & Ae, foRe1 &1 Siecargul 4.5 kg m?% |
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Question ID:11694059
Ans.  Official Answer NTA (18)
Sol.

30. Aball of mass m is thrown vertically upward. Another ball of mass 2 m is thrown at an angle 6 with the vertical.

Both the balls stay in air for the same period of time. The ratio of the heights attained by the two balls respectively

1s —. The value of x is
X

Bl m S B 1] B HLATER HUR B AR Bl ST & | 2 m SHA Bl (b2 T QDI Hed O BIoT
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Question ID:11694060

Ans.  Official Answer NTA (1)
Sol.
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