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Gravitation

31.  Two satellites A and B move round the earth in the same orbit. The mass of A is twice the mass of B. The
quantity which is same for the two satellites will be
(1) Potential energy  (2) Kinetic energy (3) Total energy (4) Speed
AT B3uuE, gedl & uRa: FH Pell § URHHI IR I8 8 | A DI SIHH B & THM A AT € | I SRl B oY
ST /1T e je ), 9E B
(1) Rerfast st (2) wrfersT Bott (3) B St (4) aret

Question ID : 7155054342

Option 1 ID : 71550513703

Option 21D : 71550513702

Option 3 ID : 71550513704

Option4 ID : 71550513701

Ans.  Official Answer NTA (4)

fGM .
Sol. V= & (Same for both the satellites)

Dual Nature of Radiation & Matter

32.  Aprotonand an a-particle are accelerated from rest by 2 V and 4 V potentials, respectively. The ratio of their

de-Broglie wavelengthiis :

Qe YIS Ud U o-d0T Bl AR 2V Ud 4V & gRT s 1 @Ra 61 S 8 | 39! SI—aitell Raed| &7 31U
g
(H2:1 (2)8:1 3)4:1 @16:1

Question ID : 7155054358

Option 11D : 71550513765

Option 21D : 71550513767

Option 3 ID : 71550513766

Option4 1D : 71550513768

Ans.  Official Answer NTA (3)

~h_h ~ h
Sol. p J2mk \/quV
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Communication Systems

33.

The amplitude of 15 sin (1000 =t) is modulated by 10 sin (4 nt) signal. The amplitude modulated signal

contains frequencies of
A.500Hz B.2Hz C.250 Hz D. 498 Hz E.502 Hz

Choose the correct answer form the options given below :

(1)Aand B only (2)Aand D only (3)Aand C only (4)A, D and E only

15 sin (1000 rtt) &7 3mam, 10 sin (4 7it) & Rt g7 Aigfera faan Siram € | omamm Aigford Rt # gt 8rft |
A.500 Hz B.2Hz C.250Hz D.498 Hz E.502Hz

A fay Ty faeenl # 9 w8 SR g

(1)@aer AT B (2) Bast ATdD (3) Baei Agd C (4) daer A, D v E

Question ID : 7155054345
Option 11D : 71550513714
Option 2 ID : 71550513716
Option 31D : 71550513715
Option4 1D : 71550513713

Ans.

Sol.

Official Answer NTA (4)
Equation of Carrier wave
c(t) =15sin(10007t)

o, _ 10007

Y

=500Hz

o 2n 2n
Equation of modulated wave

m(t)=10sin(4mt)

Ow_dm
2 27

Frequencies contained in resultant Amplitude modulated wave are (500—2)Hz, 500 Hz and (500+2) Hz.

Semiconductors

34.

In an n-p-n common emitter (CE) transistor the collector current changes from 5 mA to 16 mA for the change
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in base current form 100 pA and 200 pA, respectively. The current gain of transistor is

n-p-n S9ITE Soid giforeer (CE) # R # woer 100 pA 3200 pA 9 aRafia 89 § Gt 9RT &7 419

S5mAS 16mA 8 STar & | gif~oReR &l IRT o =l

(1)0.9 2)9 (3) 110 (4)210

Question ID : 7155054360

Option 11D : 71550513773
Option 21D : 71550513774
Option 31D : 71550513775
Option 41D : 71550513776

Ans.  Official Answer NTA (3)
Sol.  Current gain in common emitter transistor
b= Al _ _l6mA-5mA _ 1lmA 110
Al  200pA -100pA  100pA
KTG & Thermodynamics
35.  Anengine operating between the boiling and freezing points of water will have

A. efficiency more than 27%.

B. efficiency less than the efficiency of a Carnot engine operating between the same two temperatures.
C. efficiency equal to 27%

D. efficiency less then 27%

Choose the correct answer from the options given below :

(1)Aand B only (2) Band D only (3)B,CandDonly (4)BandC only

U & FgUIS Td feHid & 1 BRIRA UH ol B :

A. =z 27% 9 fda Brfl |

B. g&rar w9 aroal f[4gell @ g BRIRG FHie S99 @1 SErdr | BF g1 |

C. 21 27% % 991a” it

D. 2wt 27% & &4 &rfl

e fay Y et § 9 w8 IR g

(1)@ast Avd B (2) @ae B D (3)@9el B,CwWD  (4)daei Bwd C

Question ID : 7155054349
Option 11D : 71550513731
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Option 21D : 71550513730
Option 31D : 71550513732
Option 41D : 71550513729

Ans.  Official Answer NTA (3)
Sol.  Carrotefficiency
T,
n=1-—-l =1—£ =26.8%
T .. 373
so for all cycles working between 100°C and 0°C
N <26.8%
Work, Power & Energy
36. Given below are two statements :

Statement I : A truck and a car moving with same kinetic energy are brought to rest by applying breaks which
provide equal retarding forces. Both come to rest in equal distance.

Statement I1 : A car moving towards east takes a turn and moves towards north, the speed remains unchanged.
The acceleration of the car is zero.

In the light of given statements, choose the most appropriate answer form the options given below

(1) Both Statement [ and Statement I are incorrect.

(2) Both Statement I and Statement II are correct.

(3) Statement I si incorrect but Statement Il is correct.

(4) Statement I is correct but Statement II incorrect.

RICICUEE R CIRI I -5

P | : A TAS SHoll § Iel X8 U ¢ Ud BR DI, §b TR ORTHTIRAT H AR STl 8, STafd S A Hadb
I U B 2 | IF FAF RAT T IRA & 918 faRmraRer # amd € |

FIF I : RE & TG Tl W8] T SR G 8 T IR D RS defdl! o, STafh SAD! are quRafefa W&l 8 | HR &1
@R I T |

ST FAl & Hed d, A fag 1Y el § | walfdd Iugtd SR g -

(1) ® 1 vd %= 11 <9 Terd € |

(2) B 1 vd w11 <1 92 2

B) T 7Terd & g FA [ w21 2
4) puT |8 & iR FUA [ Tad 7 |
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Question ID : 7155054344

Option 11D : 71550513710
Option 2 ID : 71550513709
Option 31D : 71550513712
Option4 1D : 71550513711

Ans.

Sol.

Official Answer NTA (4)
Using work power Energy
w=K,;-K.

= -K; -K,

=>x=—"
F

BothF & K. are same so x will be same

Velocity of car changes so there will be non zero acceleration.

Electromagnetic Waves

37.

Given below are two statements : one is labelled as Assertion A and the other is labelled as Reason R
Assertion A : EM waves used for optical communication have longer wavelengths then that of microwave,
employed in Radar technology.

Reason R : Infrared EM waves are more energetic than microwaves, (used in Radar)

In the light of given statements, choose the correct answer from the options given below.

(1)Aistrue but R is false

(2) Ais false but R is true

(3) Both A and R are true but R is NOT the correct explanation of A

(4) Both A and R are true and r is the correct explanation of A

2 31 P AU Y B, UF Bl AfMHUT A Td gAY HT SR R FET 17 B

AADBAT A 2 UHIRIS (3ifledd) FarR § ugwt EM R &7 qRieed, TeR Tl ¥ UIth Gl & ariraed 9 a1
BT 2 |

HROT R : ARG [Agdgaa al & Hoil IR H W G a1 D1 ol o Afd 8l 2 |

IuYad Bl D GBI H, rd Y MY bl § § HE IR G -
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(1) A¥& ¥ g R 7Tera 2

(2) A7 € R R @l 2

(3) Awd R 3Hf W& € T A ) &) @re R 78 2
(4) AT R S w8 ¥ do A w8 e R 2

QuestionID : 7155054361

Option 11D : 71550513779
Option 21D : 71550513780
Option 3 ID : 71550513778
Option 4 1D : 71550513777

Ans.  Official Answer NTA (2)

Sol.  Conceptual

Magnetism & Matter

38. Given below are two statements :

Statement I : The diamagnetic property depends on temperature.

Statement II : The induced magnetic dipole moment in a diamagnetic sample is always opposite to the

magnetizing field.

In the light of given statements, choose the correct answer from the options given below.
(1) Both Statement [ and Statement II are true.

(2) Statement [ is incorrect but Statement I is true.

(3) Both Statement I and Statement II are False.

(4) Statement I is correct but Statement I1 is false.

A< &1 PA Ay MY €

P | & ufrgraeT 707, TOEE WR R e 8

Fr 11 : ufrgar T 3§ URT g fgyd Jmgul, Hag g & & f[quid 8l & |
SUYH Bl & Hew #H, i Ay MY fAdenl § & walfdd Suyt SR g

(1) w1 vd o [ < e €

(2) T [ Terd 8 g FA [ w21 2
(3) Fu= 1 vd w11 <1 7Terd & |
(4) T 1 vd w1 < Ted € |

Question ID : 7155054354
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Option 11D : 71550513749
Option 2 ID : 71550513752
Option 3 ID : 71550513750
Option4 1D : 71550513751

Ans.  Official Answer NTA (4)

Sol.

Current Electricity

39.  Awire ofresistance 160 Q is melted and drawn in a wire of one-fourth of its length. The new resistance of the

wire will be

160 Q ufeRIeT aTet AR BT TR SHE) TS DI Th—dlTS TS & axIay BT Uh dR -7 Sl 8 | IR U F3T

YFRIET BT:
(1) 16 Q )10 Q (3) 640 Q (4) 40 O

Question ID : 7155054353

Option 1 ID : 71550513746
Option 2 ID : 71550513745
Option 31D : 71550513748
Option4 ID : 71550513747

Ans.

Sol.

Official Answer NTA (2)
Theory Based

Units & Dimensions

40.

Match List I with List II

List] ListII
A. Spring constant L[T]
B. Angular speed II. [MT?]
C. Angular momentum I1I. [ML?]
D. Moment of Inertia IV. [ML?T]
Choose the correct answer from the options given below :
A [ o1 g2 19 fAas &

= [ = 11
A. R i L[T]
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B. it =1 IL. [MT ]

C. o s 11 [ML?]

D. Srecrget IV. [ML*T ]

A g T faeped ¥ ¥ W SR T

(1) A-IL B-IIL, C-I, D-IV (2) A-IL B-I, C-1V, D-II
(3) A-IV, B-1, C-IIL, D-II (4) A-L, B-1IL, C-II, D-IV

Question ID : 7155054343
Option 1 ID : 71550513708
Option 21D : 71550513706
Option 31D : 71550513707
Option4 ID : 71550513705
Ans.  Official Answer NTA (2)
Sol.  Spring Constant

[K]=15= =MT"
[x]
ol ==
[t] T
Alternating Current
41. Given below are two statements :

Statements I : When the frequency of an a.c source in a series LCR circuit increases, the current in the circuit
first increases, attains a maximum value and then decreases.

Statement I1 : In a series LCR circuit, the value of power factor at resonance is one.

In the light of given statements, choose the most appropriate answer from the options given below.

(1) Statement I is correct but Statement I1 is false.

(2) Statement I is incorrect but Statement I is true.

(3) Both Statement I and Statement II are false.

(4) Both Statement I and Statement II are true.

RICICUC R R C I

FIF 1 : 59 ) srofiag LCR uRuer # goracdt S @1 gy ge1g oIl 8, df ufRuer # 917 uget ged 2, R arfe
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TheH AT RVT Bl 8, SHS 918 gl & |
Fr I1 ¢ sioflag LCR uRuer #, 3rgare & Rerfay & w1fth 1ore &l A1 U 8Iam 2 |
ST Bl & Hed H, A9 g T et § & Haifte Sugh IR g ¢

(1) Fo [ & g $UH [ 399 ¢ |

(2) d [ o & g HUF 1 9 8
(3) T 1 vd oA I ST 3 & |
4) Tl vd HeA Il <Ff 9 2|

Question ID : 7155054346

Option 1 ID : 71550513719

Option 2 ID : 71550513720

Option 31D : 71550513718

Option4 ID : 71550513717

Ans.  Official Answer NTA (4)

Sol.  Both statements are correct. Theory based.

Geometrical Optics

42.  Anice cube has a bubble inside. When viewed from one side the apparent distance of the bubble is 12 cm.

When viewed from the opposite side, the apparent distance of the bubble is observed as 4 cm. If side of the ice

cube is 24 cm, the refractive index of the ice cube is

P 9% & 9 & 3<% U gl © | T R 4 axd+ WX geigel 1 3l g1 12 om 2 | fAuRia fem | < w—

gAge @ X 4 cm AT BN B | AR 9% B T B g 24 cm B, A 9% S °F BT WIS © ¢

M3 @3 OF @3
2 3 5 3
Question ID : 7155054357
Option 11D : 71550513764
Option 21D : 71550513762
Option 31D : 71550513761
Option4 1D : 71550513763
Ans.  Official Answer NTA (1)
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Sol. X 24 —x

24

_ 24-12n
n

_24_6_3

16 4 2

=4

=n

=4n=24-12n=16n=24

Kinematics (Motion in a Straight Line)

x+1

43.  Aball thrown vertically upward with an initial velocity of 150 m/s. The ratio of velocity after 3 sand 5 sis —~

The value of x is
{take, g=10 m/s?}

x+1

TP g HHEER HW B AR 150 m/s & IRMBIS 9T | B! Sl %l3s®55$aﬁsﬂ$aﬁwa§w7%‘|

X &I 74 2{afe, g=10 m/s?}

(1)10
Question ID : 7155054355
Option 11D : 71550513755
Option 21D : 71550513756
Option 31D : 71550513753
Option 4 1D : 71550513754

Ans.  Official Answer NTA (3)

Sol. v=u+at

)5 46
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v, =150-10 x 3 =120 m/s

v,=150-10 x 5=100 m/s

v, 120 126

v, 100 10 5

KTG & Thermodynamics

44,  Ifther.m.s spped of chlorine molecule is 490 m/s at 27°C, the r.m.s speed of argon molecules at the same
temperature will be (Atomic mass of argon = 39.9 u, molecular mass of chlorine = 70.9 u)
& 27°C R TN 379] B aFf 71 qe a1t 490 m/s 8 | FH ATIA ORI A9 B1 vt A1 =1t sRAT (3 1
WA EFHE = 39.9 u, TN B ifvad geAE = 70.9 u)
(1)751.7m/s (2)451.7m/s (3)651.7m/s (4)551.7m/s

Question ID : 7155054350

Option 1 ID : 71550513736

Option 2 ID : 71550513733

Option 31D : 71550513735

Option4 ID : 71550513734

Ans.  Official Answer NTA (4)

3RT
Sol. V. =i—
Y ms M

1
V. oc—
ms N

Vv M M .

A 2T V., =V, —< =490 —70 0 =651.7m/s

Vg M,, M,, 39.9
Electrostatics
45. Given below are two statements : one is labelled as Assertion A and the other is labelled as Reason R

Assertion A : If an electric dipole of dipole moment 30 x 105 Cm is enclosed by a closed surface, the net flux
coming out of the surface will be zero.
Reason R : Electric dipole consists of two equal and opposite charges .

In the light of above statements, choose the correct answer from the options given below.
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(1)Ais false bur R is true

(2) Both A and R are true and R is the correct explanation of A
(3) Aistrue but R is false
(4) Both A and R are true but R is NOT the correct explanation of A
I |1 B faU Y 8, Ua ol 31w A Td G &1 HRT R S8 1T 8
3BT A 2 I 30 x 107 Cm fgga el arar U fAegd faga, (o0 o g & foRr €, < g A Mepet dret |al deted
ST 99 I BT |
PR R : fRgd fgga 9 &1 ¥9F vd Audia amaer 86 & |
SUYeR Al @ b H, ey U fadedl § | |8 SR g ¢
(H)Awed 8 RgR&E1 &
(2Q)ATdR Sl &) € TATA @ 98 AR 7
(B)A%E & g R 7Tera
(4) ATd R 3H1 91 € dem A &) 98 e A T8l
Question ID : 7155054352
Option 11D : 71550513744
Option 21D : 71550513741
Option 3 ID : 71550513743
Option4 1D : 71550513742
Ans.  Official Answer NTA (2)
Sol.  Both the statements are correct.
Heat Transfer
46.  Abody cools from 80°C to 60°C in 5 minutes. The temperature of the surrounding is 20°C. The time it takes
to cool from 60°C to 40°Clis :
ga fous 5 fAe % 80°C | 60°Caa 3e1 8IdT & | ardrerel &1 argdr 20°C g | 38 60°C §40°C T ST 811 H o

T B :
(1)450 s Q) s (3)420's (4) 500 s

QuestionID : 7155054348
Option 11D : 71550513727
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Option 21D : 71550513725

Option 31D : 71550513728

Option4 ID : 71550513726
Ans.  Official Answer NTA (4)

Sol.

Atomic Structure

47.  A12.5¢V electron beam is used to bombard gaseous hydrogen at room temperature. The number of spectral
lines emitted will be :
HR B AN W G TR gTegior W 12.5 eV arell Selagie ol §& 9 q9ar &1 Okl & | Scaroid gg wagHl
XgTal @t Heem gl
(D3 @21 (32 (4 4

Question ID : 7155054359

Option 11D : 71550513771

Option 21D : 71550513769

Option 31D : 71550513770

Option4 1D : 71550513772

Ans.  Official Answer NTA (1)

Sol.  According to Bohr’s postulates, an electron makes jump to higher energy orbital if it absorbs a photon of
energy equal to difference between the energies of an excited state and the ground state. Assuming that collided

electron takes energy equal to 10.2 eV or 12.09 eV from incoming electron beam (some part lost due to

collision). The maximum excited state is n = 3. So, number of spectral lines is 3(32_ D =3.

Simple Harmonic Motion
48.  Aparticle is executing simple harmonic motion (SHM). The ratio of potential energy and kinetic energy of the

particle when its displacement is half of its amplitude will be

T U7 TR SN Y ET & | 9 9 BT BT {IRRATI, TS AT BT 37T & T 30! RIS SHoft gd et SHoft
T U BT
(1)2:1 2)1:4 (3)1:3 4)1:1

Question ID : 7155054351

Option 11D : 71550513739
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Option 21D : 71550513737
Option 31D : 71550513738
Option 41D : 71550513740

Ans.  Official Answer NTA (3)
Sol. U =%mwzx2 &k =%mw2(A2 —-x%)
W U__x (A2 /4 1 41
K A’-x* A’—(A/2) 1-1/4 4 3 3
Gravitation
49.  Theratio of escape velocity of a planet to the escape velocity of earth will be :—

Given : Mass of the planet is 16 times mass of earth and radius of the planet is 4 times the radius of earth.
P U8 & U 9 BT YAl & TR 9 ¥ U BT

o & U8 BT gy, Yedl & S BT 16 1 Ud U8 @I 3o, vedl @1 Brar @ 4 T 2

(H2:1 (2)4:1 3)1:4 @ 1:2

Question ID : 7155054347

Option 11D : 71550513721
Option 21D : 71550513723
Option 31D : 71550513724
Option 41D : 71550513722

Ans.

Sol.

Official Answer NTA (1)

/2GM
V=,|——
R
\Y% M
L= —pRe:,/16xl:2
v, M, Rp 4

Newton's Laws of Motion

50.

Three forces F, = 10N, F, =8 N, I, = 6 N are acting on a particle of mass 5 kg. The forces I, and F, are
applied perpendicularly so that particle remains at rest. If the force F, is removed, then the acceleration of the

particleis:
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Skg wegm & ¢ dT R F, =10N,F,=8NTd F,=6 N & & 91 ol €| a1 F, W F, aq & Td 31 W
39 UBR ARINC € fob oy favmmawen # €1 I 91 F, &1 8T fordn Sy, dF &1 &7 @l &
(1)0.5 ms™ (2) 7 ms™ (3)4.8 ms™ (4)2 ms™

Question ID : 7155054356

Option 1 ID : 71550513760

Option 21D : 71550513758

Option 31D : 71550513759

Option4 1D : 71550513757

Ans.  Official Answer NTA (4)

Sol.  Net force after F, isremoved

F =v6"+8 =10

soa= 1?0=2m/sz

Sound Waves
51.  For acertain organ pipe, the first three resonance frequencies are in the ratio of 1 : 3 : 5 respectively. If the

frequency of fifth harmonic is 405 Hz and the speed of sound in air is 324 ms™! the length of the organ pipe is

m
Pl IRy ogTe el & foTg, Ugell < STgATal gl ®T gurd Aer: 1:3: 55| IS uied) Jongir &1 amgfr 405
Hz 2, wd &a1 & &9+ &1 a1t 324 ms™' 2, A1 AR el 31 ol meg |

Question ID : 7155054366
Ans.  Official Answer NTA (1.8)

\Y 5x324
405=5—=1= =1
Sol 4 4x 405
Magnetism & Matter
52. A compass needle oscillates 20 times per minute at a place where the dip is 30° and 30 times per minute where

4
the dip is 60°. The ratio of total magnetic field due to the earth at two places respectively is N The value of

x1is
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el T R rre @) g Ui e 20 e $al &, S8l 789 Hior 30° 8, gd gfdifiee 30 Ser @l Rerfr # w8

4
W60°%|Eﬁﬁwﬁwq&ﬁa§@?ﬁaﬁﬁ&%ﬁwwﬁélxww 2|

QuestionID : 7155054362
Ans.  Official Answer NTA (243)

Toom L o Toe—=
Sol. —ﬂﬁso \/ﬁ

T= Lmin& T = Lmin
20 30

1 o] 1 2
Ly T Y
T Bcos30° B T' 4
B_ 4 _ 4
S0 RT3 Vo4

Electrostatics

53. 64 identical drops each charged upto potential of 10 mV are combined to form a bigger drop. The potential of

the bigger drop will be mV.
64 vHaa < 51 9% B 10 mV 9 Al fasar a1 2, & M| axe ta 991 §g a7 78 2| 91 g @
fag mV Er |

Question ID : 7155054367
Ans.  Official Answer NTA (160)

q

Sol.

Let q = charge on each drop

Now for combination of 64 drop
64 x i7tr3 = iTtR3
3 3

R=4r
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And Q=64 q

Potential of bigger drop
_KQ_Kédg | Kq
R 4r r

=16 x10mV=160mV.
Correct answer is 160.

Geometrical Optics

54.  Two convex lenses of focal length 20 cm each are placed coaxially with a separation of 60 cm between them.
The image of the distant object formed by the combinationisat  cm from the first lens.
20 cm ®IHE A dTel &1 I ¥, T IR 318 TR Yh—gaN ¥ 60 cm &1 g IR W & | R 1 I PI, HIIo
gRIETURfR Uga oM cm ) WR T

Question ID : 7155054370
Ans.  Official Answer NTA (100)

Sol. f1 =20 f2 =20 cm
L, L,
I, I,
«—>
20 cm 40 cm
© 60em

¥ refractionin L (I,)

2" refractionin L,

I, — object

I, — image

u=-40cm f=20cm
111

v u f
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S v=40cm
Correct Answer is 100.

Work, Power & Energy

55.  Tomaintain a speed of 80 km/h by a bus of mass 500 kg on a plane rough road for 4 km distance, the work
done by the engine of the bus will be KJ. [The coefficient of frection between tyre of bus ans road
is0.04.]
el GRar aa arell ¥8d R 4 km @1 g0 d&, 500 kg g arell 99 & g1 80 km/h &1 =1t &1 9911 3@+ &
fou s s soMgri fem o KI 2[99 & ufedl vd 9ed & did &1 997 [oriss 0.04 2] |

Question ID : 7155054363
Ans.  Official Answer NTA (800)
Sol.  The value of rolling friction
F=pumg=0.04 x 500 x 9.8 = 196N
So, W=Fs=196 x4 x 10°=784 x 10°J

Rotation

56.  Forarolling spherical shell, the ratio of rotational kinetic energy and total kinetic energy is % . The value of x

1S

. ~ < X
FASHII gY WIS e & forg, ol TSt Soll Ud Fef TS Srolt &1 TuTd 3 21X BT AM 2l

Question ID : 7155054364
Ans.  Official Answer NTA (2)

1 2 12 2 2 2

—lo ——MR"® —
| Ky 2 _ 23 _ 3 _2
Sol. - - - -
o K Ly Tuve 2ureer s PMR2e? 241 3

20T 23 2 3

Electromagnetic Induction

57. A conducting circular loop is placed in a uniform magnetic field of 0.4 T with its plane perpendicular to the field.
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Somehow, the radius of the loop starts expanding at a constant rate of 1 mm/s.The magnitude of induced emf
in the loop at an instant when the radius of the loop is 2 cm will be V.

T Aetd JATdR B, 0.4 T & U §AH graaid &3 3§ 39 UHR 9T 8 6 SHH O &9 & ofdad & | fhdl UPR,
T P BT 1 mm/s 1 R ggalt 7 | R T wR @) Brear 2 cm B, S &0 W ER # URA fga ares gt &1 gRkemr

uV # g

Question ID : 7155054369
Ans.  Official Answer NTA (50)

X X

X X
Sol.

X X X

dr =107 m/s

dt

d—A = 2nr£

dt dt

.o —d¢| _|BdA

dt dt

=04x2xmx2x107 %107V

=16V =50.24uvV
Fluid Mechanics
58. Glycerin of density 1.25 x 10° kg m= is flowing through the conical section of pipe. The area of cross-section

of'the pipe at its ends are 10 cm? and 5 cm? and pressure drop across its length is 3 Nm. The rate of flow of
glycerin through the pipe isx x 10° m’s™!. The value of xis

1.25 x 10° kg m™ &= arell RAdRI, Us el & AFPR 91T H Jalfed 81 I8! & | Tell B i RaR1 & rgues dre
HT &% 10 cm? Td 5 cm? 2, vd 390 RRF R gk 3 Nm 22 | Fefl & 3k Redi| & yare a) axx x 107

m’s™' 8 | x &1 74 =

Question ID : 7155054365

Ans.

Official Answer NTA (4)
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A, =10cm’

Sol.

P

AP =P, —P, =3 N/ m’ (given)

By continuity eq"
AV, =Ayy,

By Bernoulli's eq"

1 1
P, +Epvl2 =P, +5pV§

1
PP, ZEP(Vz _Vlz)
A2
AP:EP V3 —A—§V§J

B 2
3=%><1.25><1O3 1—(iJ }v

3=Liasx10° 1—1}5
2

4
3:l><1.25><103 xévg
2 4

oov,=8x107 m/s

So discharge rate = A, V,
=5x10""x8x107

=4%x10" m’/s
Correctansisx =4

5cm’=A,
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Current Electricity
59.  The current flowing through a conductor connected across a source is 2 Aand 1.2 A at 0° and 100°C respectively.
The current flowing through the conductor at 50°C will be x10° mA.

e S & RRI 4 s @res 7 0° vd 100°C R A 2A wd 1.2 A ST &1 sarisd el & | 50°C R =1eres d yanfed
RIS AT x10>mA BRI |

QuestionID : 7155054368

Ans.  Official Answer NTA(15)

Sol. R, =R,(1+aAT)

let resistance of wire at 0' Cis R
So, 2R =1.2R(1+ a100)

= a=1/150

and 2R =iR(1+ a50)

= 2=i1+1/150x50)=i(1+1/3)

= 2:§i:i:3/2:1.5A

Nuclear Physics

60. A common example of alpha decay is

238 234 4
o U= Th+, He" +Q

Given:
MeV

2'U =238.05060u. ' Th =234.04360u, }He =4.00260u and lu=931.5—
The energy released (Q) during the alpha decay of * U is MeV
Ut &7 T TR SaTER 2
U o Th+, He' +Q
farg:

MeV

28U =238.05060u , 2'Th =234.04360u, sHe =4.00260u vd lu=931.5

c2

28U @ UeHT &1 & SR 4 83 ool (Q) MeV 2|
QuestionID : 7155054371

Ans.  Official Answer NTA (4)
Sol.  Am =238.05060 — (234.04360 + 4.00260) = 0.0044
So Q=Am x 931.5=10.0044 x 931.5 =4.0986 MeV
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