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Kinematics (Motion in a Plane)

1. Aprojectile is launched at an angle ‘o’ with the horizontal with a velocity 20 ms™. After 10 s, its inclination with
horizontal is ‘B’. The value of tanf} will be: (g= 10 ms?)
TS Jas 8fst | ‘o BT IR 20 ms ™' @ 9 | vAfd fhar Siar 2110 s 975, 39T Sfst | S dior B
2| tanP &1 A BRM: (g = 10 ms?)

(1) tana + Sseca (2) tano — Sseca
(3) 2tana — Sseca (4) 2tana + Sseca

Question ID:101301
Ans.  Official Answer NTA (2)

Sol.

Velocity (v) makes 'B' angle with horizontal at 't' time (t = 10 sec.)

velocity in x —direction remain constant.

— 20 cosa = vcos B (1)
velocity in y—direction.

—> vsinf=20sino—g(10) ..(2)
Vv, =ug +at

divide (1) and (2)

20sina.—100
tanf = —— =tana — Sseca
20cosa

Kinematics (Relative Motion)

2. A girl standing on road holds her umbrella at 45° with the vertical to keep the rain away. If she starts running
without umbrella with a speed of 15+/2 kmh ", the rain drops hit her head vertically. The speed of rain drops
with respect to the moving girl is:

TP AP TR TSI dTsh! BT IR I 997 B fo1¢, BIT BT Sed H 45° B PV WR IhsT Usdl ¢ | I a8 fa=r
BT @ 15+/2 kmh ™ @1 1 | MRHET YRS el 2, A1 9IRT 91 < 39 R WR Seafaq Fredt & | wmreh g8
rET B e, IR A T @ A

25
-1 ~——= kmh™'
(1) 30 kmh (2) B
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30,
(3) 7 kmh 1 (4) 25 kmh™!

Question ID:101302
Ans.  Official Answer NTA (3)

Sol.

According to question ;
v’

r girl

=vertical downword

Y, vV -V

r 2 girl =V girl

girl

V. =15v2 m/s (given)

In triangle,
r,girl Vr,girl
152

1 =V, =152 s

r,girl

E
= \/5 S
Measurements & Errors

3. A silver wire has a mass (0.6 = 0.006) g, radius (0.5 = 0.005) mm and length (4 £+ 0.04) cm. The maximum

percentage error in the measurement of its density will be:

THh A B IR BT g8 (0.6 £ 0.006) g, B3omr (0.5 + 0.005) mm UG of=Ts (4+0.04) cm 2 | 39 o9

®T AT H g8 S1f¥raan ufderd Ffe Brm:
(1)4%
(2) 3%
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(3) 6%
(4) 7%
Question ID:101303
Ans.  Official Answer NTA (1)
wire
............................................. L.
Sol.  8(dendity) = —13%5 O O
volume < 7 >
_ m
o
AS Am  2Ar A/
i
d m r l
%6 =0.01+0.02+0.01=0.04
. Ad
= % maximum error = = x100=0.04x100
=4%
Friction
4. A system of two blocks of masses m =2kg and M = 8 kg is placed on a smooth table as shown in figure. The

coefficient of static friction between two blocks is 0.5. The maximum horizontal force F that can be applied to

the block of mass M so that the blocks move together will be:
ZHE m = 2kg 3R M =8 kg @ <1 el &I & & Teh givRRd 79 W RIEER @1 2| <M Jeal

@ dra &1 Afae gyer qoiies 0.5 8 | M S & b IR T S G- dTel 3fferdad &fast aa F &1 714

ST BIfoT, foT9d fd TH1 [ U A1 T IR b :

m
M By
T rer e rrrrerenrreeneny
(1)9.8N (2)39.2N (3)49N (4) 784N
Question ID:101304
Ans.  Official Answer NTA (3)
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Sol.

NEs

M| 8g —»F
7777777777777777777777

smooth

Assuming that both blocks moves together ;

F=(m+ M) a(For combined system)
F

— =2

2+8

_F
10

So, on individual blocks ;

(suppose we take 2 kg)

_F

10

C.a

—a

1n2kg

To check; . <f, .

N
n12kg

2g

<uN

<(05)(2g)

F<5g (take g=9.8)
F<5x9.8

F < 49newton.
Fm =49 newton

w|m w|m™

COM, Momentum & Collision

5.

Two blocks of masses 10 kg and 30 kg are placed on the same straight line with coordinates (0, 0) cm and (X,
0) cm respectively. The block of 10 kg is moved on the same line through a distance of 6 cm towards the other

block. The distance through which the block of 30 kg must be moved to keep the position of centre of mass of
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the system unchanged is:
(1) 4 cm towards the 10 kg block (2) 2 cm away from the 10 kg block
(3) 2 cm towards the 10 kg block (4) 4 cm away from the 10 kg block

10 kg 3R 30 kg Sl & &1 [cd Udh 8l ARel N1 H HAE: el (Fen®) (0, 0) cm Ua (x, 0) cm 0R
21 10 kg aTelT [HT IH TR X@T H TN b I IRB 6 cm B g1 ¥ fIRenfiq gram & | o &1 g9
@, sraRafda Refd # @ & fou 30 kg arel T[ea & fha=n favenfid &= gsam?

(1) 10 kg d1eT [ed T TR% 4 cm (2) 10 kg d1el e ¥ X2 cm

(3) 10 kg 91el [ed BT TH 2 cm (4) 10 kg a1el e ¥ X 4 cm

Question ID:101305

Ans.

Sol.

Official Answer NTA (3)
10kg 30kg

[ L 4
(0,0)

6cm

» X

_ m,s, + m,S,
" m,+m,
(given) :- displacement of c.o.m(s__)=0
therefore : 0=mgs +mgs,

0= (10)(6¢cm)+30(s,)

30
(left direction) OR (towards 10 kg)

Current Electricity

6.

Ans.

Sol.

A 72 Q galvanometer is shunted by a resistance of 8 Q2. The percentage of the total current which passes
through the galvanometer is:
TEH 72 Q dTel IRMMT (@ Hies) & AT Tah 8 Q &7 TR ured ¥ H ST ofial & | $ol T ufcrera

YRT Aear e ¥ yarfed g1 8l 22

(1)0.1% (2) 10% (3)25% (4) 0.25%
Question ID:101306
Official Answer NTA (2)
S=8Q
gt
720
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L - 10[ R, ]
R, +R,

Where R = Resitance of shunt
R, = Resitance of galwanometer

8
:IG:I°(8+72J

_L
10
= % of'totla current

I

i
Passes through galvano meter= 2"~/ 100

10
0
=10%
Gravitation
7. Given below are two statements:

Statement I: The law of gravitation holds good for any pair of bodies in the universe.

Statement II: The weight of any person becomes zero when the person is at the centre of the earth.
In the light of the above statements, choose the correct answer from the options given below.

(1) Both Statement I and Statement [T are true (2) Both Statement I and Statement Il are false
(3) Statement I is true but Statement Il is false (4) Statement I is false but Statement I1 is true

A <1 e Ry WY €

P I gaivs 3 SuRerd Bl A fIvsl & gm1 R THardyvl &1 | u9mEl & |

FA 11: I BIE FfHT gedl & ds W BT &, A IFBT IR I 8 Ol © |

SR B & R |, 1 37 U Awedl § § G981 IR & T DI |

(1) B9 18R B 113 9 & (2) B 18R oA 11 SH e §

(3) BT 1 9 & W] B 11 399 & (4) DU 1 399 & W] B 1193 &

Question ID:101307

Ans.  Official Answer NTA (1)

Sol.  StatementI:- True
Statement II :- Acceleration due to gravity at center is zero.
therefore, weight =mg =0

COM, Momentum & Collision
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Ans.
Sol.

What percentage of kinetic energy of a moving particle is transferred to a stationary particle when it strikes the
stationary particle of 5 times its mass?

(Assume the collision to be head-on elastic collision)

I T ITRIAT BT 37U ¥ 5 T[T A arel fhell ReR &1 9 THRIar 2, a1 e &o1 a1 favaer ufcrerd
RS i, I9 ReX HT DI WIFEANRT 8 ST 2
(AT HEE T Ud YR ®)

(1)50.0% (2) 66.6% (3) 55.6% (4)33.3%
Question ID:101308
Official Answer NTA (3)
Let suppose;
o—>u ° SIr{ré o (Just Before Collision)
m. > v .5 m >V, (Just After Collision)
1
Se=1=2""
u-0
u=v, -V, (1)
=P =P¢
mu + 5m(0) =mv, +5mv,
u=v, +5v, -(2)
using (1) and (2)
2u=6v,

u u
v,=—&vVv,=v,-u=—-u
3

2u
B
Loss in k. fo colliding particle (m) =k —k,

1 1
=—mu’ ——mv;
2 2
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1 [Su2 j
2™ o 5
% k.g transfered =———<=x100 = §>< 100

L
2

= %O =55.56%

Fluid Mechanics

9.

The velocity of'a small ball of mass ‘m’ and density d,, when dropped in a container filled with glycerine,
becomes constant after some time. If the density of glycerine is d, then the viscous force acting on the ball, will
be:

S ‘m’ Ud B d, dTell Tob BT e, o RIeredie | 9R b 9o+ § AIRRll ol &, < g |99 geerd
IHST 1 ReR &1 S 8 | A e @1 °aed d, 8, 1 g IR SIRINUT AT e B

m 1—i m 1—i m i—1 m i—1
(1) mg d, (2) mg d, (3) Mg d (4) Mg d,

Question ID:101309

Ans.

Sol.

Official Answer NTA (2)

(a=0)

F,
E, l v = constant

d
F =mg|1-—2%
: g[ dlj

~F =vpg

where

v =volume displace
d=density of liquid
g=Acc of gravity
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Magnetism & Matter

10.

The susceptibility of a paramagnetic material is 99. The permeability of the material in Wb/A-m, is:

[Permeability of free space u,=4n x 107 Wb/A-m]

Uh AJFREHII yared o Ul (Ffefaed)) 99 & | 39 uared & uRIRIar (Frdierdr) Wb/A-m g1l |

[Hert Sfreprer AT fHyaie bl graepeiterar p, =4m x 107 Wb/A-m]
(1) 4n x 107 (2) 4 x 10°* (3) 41 x 10°5 (4) 41 x 10°6

QuestionID:101310

Ans.

Sol.

Official Answer NTA (3)
X =99
p=1+x_=1+99
=100

Su=pu, =@nx107)x100
n=4mx107

Alternating Current

I1.

Ans.

Sol.

The current flowing through an ac circuit is given by

[=5sin (120mt) A

How long will the current take to reach the peak value starting from zero ?
TE geATadt (ac) URU # yarfed Rt fetaa < g8 @

[=5sin (120mt) A

gRT YA ¥ Y RRIR 719 T ugaq H a1 99 oif1 ?

(1)1/60 s (2)60s (3) 1/120s (4)1/240s
Question ID:101311

Official Answer NTA (4)

I= 5 sin (120mt)

La=1,=5

s0, 5 =5 sin (120~nt)
=1 =sin(120mnt)

1207t = —
j— 7'5—2
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|
= ——S€C
== 520

Electromagnetic Waves

12. Match List-I with List-II:
A -1 1 g -1 e o |
List-1 =1 - 1)
(a) Ultravoilet rays (GRTSRTHT favon)
(b) Microwaves (|9 a<i)

(c) Infrared waves (3R (FTHINS) ARAT)

List-TI (32 - 1)

(i) Study crystal structure (F¥cel AT BT IEAT)

(i1) Greenhouse effect (BRTTE (NTE1SH) UHTd)

(1) Sterilizing surgical instrument

I (ARTdhel) SUBRUN Bl FATGST BT

(d) X-rays (X-f=or) (iv) Radar system (ISR &)

Choose the correct answer from the options given below:

A g e ¥ W AE SR T |

(1) a-iii, b-iv, c-ii, d-i

(3) a-iv, b-iii, c-ii, d-i
QuestionID:101312
Ans.  Official Answer NTA (1)

(2) a-iii, b-i, c-ii, d-iv

(4) a-1i1, b-1v, c-1, d-11

ultra
violet

Infra
red

Micro
wave

Radio
wave

ROYG BIV x-ray | r-ray

Sol. p—p 5 5 5 5

» (going right)
£t A
(a) Ultraviolet rays — sterlizing surgical instrument (remove micro-organism)
(b) Microwaves — radar system
(c) Infrared rays — green house effect
(d) X-ray — studdy crystal structure.
Dual Nature of Radiation & Matter

13. An auparticle and a carbon 12 atom has same kinetic energy K. The ratio of their de-Broglie wavelengths (A

Ay IS

TEH o-H0T UG T HIa-12 & TRATY Bl TSl Hoi§ GAH 8, [T A1 K 2 | 39 SI-81Tell dRiTaei &l
U (A 1 A,) BT
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(D 1:43 (2) V3:1 (3)3:1 4) 2:43
QuestionID:101313
Ans.  Official Answer NTA (2)
% = h
Sol. o« = \/m where m_=mass of a-particle
k =kinetic energy
- h
¢~ \/m where m_=mass of carbon
v, [m. \P N
= — = — = — =—
A, m, 4 1
Capacitance
14.  Aforce of 10 N acts on a charged particle placed between two plates of a charged capacitor. If one plate of

Ans.

Sol.

capacitor is removed, then the force acting on that particle will be:
TE AR AT @7 T ufgdiet & 9 # W UF ARG BT W 10 N &7 9e1 o J&T 2 | Ife denlRa
B TP wic BT gCT QAT ST A ST W S qTedl 9 B

(H)5SN (2) 10N (3)20N (4) Zero
QuestionID:101314
Official Answer NTA (1)
Q Q
=+ —
=+ —
=+ —
+ —_
+ —_
+ —_
=+ —
1+ L

E, =electric field inside capacitor

c_Q

g, Ag,

Force on 'q' charge = qE,

K =q[AQ j=10 (1)

€9

After one plate is removed,;
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+
o

+
+
+
+
+
+
+
+

++ A+ ++++

E, = electric field due to one plate
2Ag,

Force on 'q' charge = qE,

Fog Q)10
P 2Ae, ) 2

=5 newton

Simple Harmonic Motion

15.  Thedisplacement of simple harmonic oscillator after 3 seconds starting from its mean position is equal to half of

its amplitude. the time period of harmonic motion is:

Teh TR 3N aleid Pl AU+l Ay ReIfd F =reld §Y 3 Hovws a1 AR, 5 3M7IM & AT & IRAR ¢ |
ESICIERRINICARCICREA SIS
(1)6s (2)8s 3)12s (4)36s

QuestionID:101315

Ans.  Official Answer NTA (4)
t=0 t=3sec

Sol. Mean A A

Position 2

X =A sin wt

A _ Asinwt

2 sinw

l — a1 t

> sinw
T

Lowt==
6

2n T

2=

T

t=%:>T=12xt=12x3=3GSec
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Sound Waves

16. An observer moves towards a stationary source of sound with a velocity equal to one-fifth of the velocity of

sound. The percentage change in the frequency will be:

T Yerh, T ReR e I 1 -, & & a7 & 1/5% O & 7 R&T © | 3MgRT # fdbaet ufoRra &1 deamd

R
(1)20% (2) 10% (3) 5% (4) 0%

QuestionID:101316
Ans.  Official Answer NTA (1)

v

—_— Rest
Sol. O 5 S
observer Source

apperent B

— _fO

apperent B 5

fapperent - fO ] x 100
f,

0

% change in frequency = = [

ofy ¢
0

=2 %100 = 20%

Geometrical Optics

17. Consider a light ray travelling in air is incident into a medium of refractive index /2, . The incident angle is

twice that of refracting angle. Then, the angle of incidence will be:

Z4T # T GHTeT @ fHR0T, U /oy, JUaciHId dTel AEIH TR JAMUfAd Bic ¢ | A SIA D197, 3TqacT BHivl

@ SN ® SRI6R © | AT AU DIoT B

(1) Sin_l(\/ﬁ) (2) COSI(\/%J (3) Sin_l(\/i) (4) ZCOS_I[\/%J

QuestionID:101317
Ans.  Official Answer NTA (4)
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air (n, = 1)

surface

Sol.

Snell's law;
1-sini=+/2nsinr
given :- (1=2r)
sin2r =+/2nsinr

medium (n2 =\2n )

2sinr-cosr=+/2nsinr

/n o [n
COST = ,|— =T =cos =
2 2
S i=2r=2cos” (4 {EJ
2

Atomic Structure

18. Ahydrogen atom in its ground state absorbs 10.2 eV of energy. The angular momentum of electron of the

hydrogen atom will increase by the value of:

(Given, Planck’s

constant=6.6 x 1034 Js).

T BIgSIoT T URATY] 3701 ol AT (USS W) H 10.2 eV BT Hol faeiitd FRaT 2 | BTl URAY &
ZAGEE B DIV FT BT A fha=T g8 SITIT?

(R R, i FRIdid = 6.6 x 104 Js).

(1)2.10 x 103 Js (2) 1.05 x 103 Js

(3)3.15 x 10 Js (4) 4.2 x 10 Js

QuestionID:101318

Ans.  Official Answer NTA (2)

Sol. given:-Z=1

Z
Energy = —13.6n—zev

2

2

E, =13.6[1—jev=—13.6ev

12

E=E, +10.2ev
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=13.6ev+102ev=-"34ev

L _mh
21
p, = ah
27n
Change in Angular momentum =L —L,
h h h
=—(n,-h)=—(2-1)=—
2n( ? 1) 21'c( ) 27

1.05x107#J =S

Semiconductors
19. Identify the correct Logic Gate for the following output (Y) of two inputs A and B.
I fay Ty <1 3% (37Ye) Avd B & frid (amseye) (Y) & forg & a& (@) e gfw |

Inputs

A A ——

wa ) D O I
A A

G j}% @) g o —

QuestionID:101319
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Ans.  Official Answer NTA (2)

Sol § :D_ [
. Or And Not

Equivalent circuit will AB

KTG & Thermodynamics

20. A mixture of hydrogen and oxygen has volume 2000 cm?, temperature 300 K, pressure 100 kPa and mass

0.76 g. The ratio of number of moles of hydrogen to number of moles of oxygen in the mixture will be: [ Take

gas constant R =8.3 JK-' mol™]

gIgeio U4 Iifa=iIor & fasdl 811 &1 3=t 2000 cm?, ara= 300 K, €79 100 kPa v ggA 0.76 g ® |

fAstor % IURerd, SISO & Aldll &1 WA Ud SfaoT & Aldll &I [T BT U 81T

[#rT i fadie R = 8.3 JK' mol ']
(1) 1/3 2)3/1
Question ID:101320

Ans.  Official Answer NTA (2)
Sol. P, +P, =100kPa

n,RT n,RT
_
\%

=100kPa

8.3x300

WJZIOOXI(PPa
X

(n, +n2)(

n, +n, Zm (1)

Total mass of mixture =076 gm
n, x2+n,32=0.76gm

n, +16n, =0.38 ..(2)
Solueeq" (1) & (2)

n, 3
n, 1

n,

(4)16/1
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KTG & Thermodynamics
21. In a carnot engine, the temperature of reservoir is 527° C and that of sink is 200 K. If the workdone by the
engine when it transfers heat from reservior to sink is 12000 kJ, the quantity of heat absorbed by the engine

from reservoir is x 1007

T&H HHIC o9 § HSR (reservoir) & AmgdE 527° C g 1 (Rid) &1 agd= 200 K 2 | 519 §9H, WeR
ST BT ST WIATART HRal 8, dl 399 g1 fhar a1 drd 12000 kJ 2 | 3919 gRT YR I 3raenfyd
P TS ST B 93T x 106 J Y |

QuestionID:101321
Ans.  Official Answer NTA (16)

W T -T
n(Efficiency) =—=—"—2=%
Sol. Q T

T
Q (T _IT ]W where T, =Higher temperature
1 2

800
Q (800 ~ 200) T,=Lower temperature

=@x12000k1 =§x12x106Jou1e
600 6

=16 % 10°Joule
Alternating Current

22.  A220V,50HzAC sourceis connected toa 25V, 5 W lamp and an additional resistance R in series (as shown
in figure) to run the lamp at its peak brightness, then the value of R (in ohm) will be
T 220 V Td 50 Hz a1el yamadt arT (AC) fagd w5, & U@ 25 VUd 5 W & ofd § SreT ol & | afg g
P 3D FRER IsoTaetdl WR STl & foly, U R UieRET &I o1g & |ret $1vfl &d H S @ snawadhn & (R
# T JIFEAR) | @ R &1 A9 (ohm ) BT |

25V,
5W @ Lamp

AMWWWW—
R

(=)
\_/
220V,
50 Hz

Question ID:101322
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Ans.  Official Answer NTA (975)

25V L
5W ¢ amp AAAAA
| YYVYY
Sol.
)
(&
220V
50Hz
P=VI
5=25()
IzéAmpere
V.=IR

1

(220-25){5)(1{)

R =195x5=975Q
Wave Optics

23. In Young’s double slit experiment the two slits are 0.6 mm distance apart. Interference pattern is observed on
a screen at a distance 80 cm from the slits. The first dark fringe is observed on the screen directly opposite to
one of the slits. The wavelength of light will be nm.

AT & fgap v foos (B3R Wt , <M f3iRal & 1 31 g3 0.6 mm & | f31RIT A 80 cm &1 91 R /9 U<
UR BT UIReY ST ST @ | U IR TSl BIeAl ht, IH1 H 3 U 3T & fdedser fausia et 81T © | Uahre
BT TR nm N7 |

QuestionID:101323
Ans.  Official Answer NTA (450)

IF
Sol. 7.9
—D—>
given :- d=0.6 mm
y=0.3 mm
D=80cm
dsin0 = Ax If0=small
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dtan 0 = Ax

(o))
D 27
for Istminima, Ap=r
24 =1
D
450 nm=A
Atomic Structure
24. A beam of monochromatic light is used to excite the electron in Li"™ from the first orbit to the third orbit. The
wavelength of monochromatic light is found to be x x 107! m. the value of x is
[Givenhc=1242 eV nm]
T gapaui gapTer &1 favor §1 Lit* 9 Seldg™ &I Yo Hell | g Hell ddb Sfrd d § Ugad 8l @ |
THUT] YT BT dRIT<ed x X 107°m 8| x BT A BT |
[f&am € he = 1242 eV nm]

Question ID:101324

Ans.  Official Answer NTA (114)
Sol. Z=3

:x=l=114x10-1°m
8R

Current Electricity
25. A cell, shunted by a 8 Q resistance, is balanced across a potentiometer wire of length 3 m. The balancing length
is 2 m when the cell is shunted by 4 Q resistance. The value of internal resistance of the cell will be
Q.
U O e uredshd H 8 Q BT IR o &, I8 fa9aadl & IR & 3 m odls R |=ford 8ial & | afe
A @ AT 4 Q FT URRR IR o5H H T T1Y A1 e G2 2 m 3l B | A & MIRes YR &7 714
Q B |

Question ID:101325
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Ans.  Official Answer NTA(8)

Sol.

AAAA

yyyvy

— Secondary circuit

B

B

—t— Primary circuit

For secondary circuit ;

8 —
R+r

i

Terminal voltage acros cell of secondary circuit = v=g— (RS jr
+r

For balancing potentiometer V =X/
Where x = Potential gradient.

IfR=8Q

v

€
=| €—
( 8+r

8e

= —=x/,

8+r

IfR=4Q

A%

er
=| €—
( 4+r

4¢
4+r

dived (1) & (2)

=x/,

24+1) ()
8+1) 1,

8+2r 3

8

+r 2

(D)

x(,

2)

16 +4r=24+3r
r=28
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Current Electricity

26.  The current density in a cylindrical wire of radius 4 mm is 4 x 10° Am. The current through the outer portion
of the wire between radial distances R/2 and R 1s TA.
4 mm 31 qrel {5l JeTeR IR # OR7 g9 &7 A 4 x 10 Am 28 | 359 A R2 @R & § aR &
I & yared gRT BT A T A BT

QuestionID:101326
Ans.  Official Answer NTA (48)

Sol.

2
=4x106{nR2 —n(%) }

I=4x106[§nR2}
4

Where R=4mm=4 x 10°m
[=48m Ampere
Capacitance

27. A capacitor of capacitance 50 pF is charged by 100 V source. It is then connected to another uncharged

identical capacitor. Electrostatic energy loss in the process is nJ.

50 pF &R aret fo=ft wemfR=r &1 100 V& Sd & maf¥ia fhar STdr 2 | 39 91 39 mafd wenls &,
el AR A TR Wik | SiIST Sira & | 39 Ushd H, Wi dgfd Sofl H g3l &g
nJ gl

Question ID:101327
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Ans.

Sol.

Official Answer NTA (125)

1| cc 2
Energyloss=§[ — j(Vl—Vl)

c, +¢,

"+ ¢, =c¢, =50x10""* Farad
and v, =100 and v,=0

I(c
Energy loss = 5(5)(100 - 0)2

:ixSOxlO_lz «100x 100

=125nJoule

Communication Systems

28.

The height of a transmitting antenna at the top of a tower is 25 m and that of receiving antenna is, 49 m. The
maximum distance between them, for satisfactory communication in LOS (Line-OF-Sight) is K/5 x10%m -

The value of K is

(Assume radius of Earth is 64 x 10" m) [Calculate upto nearest integer value]

UH HHAR & WY R o U Ud (ST ¥fear o Sarg 25 m vd sifiumgr (RReR) vfesr @ =S 49
m g | Harwera gftexdrd (Line-OF-Sight) WaR fid a3 & forg S9a 91 @l 31ffiadd & KA/5 x10°m
g1 K &1 79 BT |

(AT gl @1 BT 64 x 107 m B |) [STR & A IqD Fdhead quiid & a_1a” A ©]

Question ID:101328

Ans.

Sol.

Official Answer NTA (192)
Line of sight= ,/2Rh, +/2Rh,
Los =\/ﬁ(ﬁ+@)
=V2x64x10° (V25 +/49)

=192/5x10°m

Fluid Mechanics

29.

The area of cross-section of a large tank is 0.5 m?. It has a narrow opening near the bottom having area of
cross-section 1 cm?. A load of 25 kg is applied on the water at the top in the tank. Neglecting the speed of
water in the tank, the velocity of the water, coming out of the opening at the time when the height of water level
in the tank is 40 cm above the bottom, will be cms . [Take g= 10 ms]

TP ISI THI (Cb) B JJURIBIC BT 8Bl 0.5 m*8 | 39 el T & U U | cm? IJURT HIC &bel
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qTell Ueh HhRT Gell 43I & | Sbl | Ul bl HUNI Aeis R 25 kg T Teb R STRITUT b1 STl & | Sabl & 3fex
9Tl @1 AT BT A0 A R, O 90 Sl & I 9 UM & HUN dcl DI Hd1g 40 cm 2, 39 GHI THI
@ ol @ I dTeR e arel Uil BT T cms™ BRI | [AHT g = 10 ms™?]

Question ID:101329

Ans.  Official Answer NTA (300)

N
Loadl 25kg

Sol.
40cm

Using bernaulis theorem;

250 1
P, +=—+38g(h)=P, +=38V*
05 g(h)=P, 2

250 1
T +8g(40x107%) ==&V’
0.5 8 ) 2

500+1000+10(40><10_2) =%x1000V2

=V=3ms
= V =300cm/s
COM, Momentum & Collision

30. A pendulum of length 2 m consists of a wooden bob of mass 50 g. A bullet of mass 75 g s fired towards the
stationary bob with a speed v. The bullet emerges out of the bob with a speed v/3 and the bob just completes
the vertical circle. The value of v is ms. (if g=10 m/s?)
TH 2 maHRE & Qrdd H 50 g TAM BT Th eAd oWl 8 | 75 g GTAM DI T Mell ReR Tad & IR
v ITel | IRT SIR 2 | el v/3 =1et ¥ Titerd | Ffd (Feerd) 811 2, ofR ete Ua SHedia ga 99 IR1 dal
HEGIREIK 5] ms~ BT | (I g = 10 m/s?)

QuestionID:101330
Ans.  Official Answer NTA (10)
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(Initial) (Final)
R=2m R=2m
S —>V —
Sl — —
75 gm
50gm —
NETY
P, = P, (momentum conservation)
(75)(v) + 0 = (75)(9 +(50)(y52R )
75(0—%) = 5075x10%2
75 [2—‘)) =50x10
3
500%3
V=5 O ms
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