Set - 03

1. A, B, C and D are four different physical A, B, C a1 D IR 4= 1:|13|T|i' FASEEARCLIY
quantities having different dimensions. ; _ Py
None of them is dimensionless. But we R &1 3 off won o< = TaFT g
know that the equation AD =C In(BD) AT AD=C In(BD) @ g1 @ f1 7 §
holds true. Then which of the combination I ATt A € ?
is not a meaningful quantity ? (1) A2 - B2C2
(1) A2 - B2C? 4-0)
) (A-C) (2) D

P A
o A _c ® €
0 3
) @ £ _ap?
(4) £ _ AD BD C
BD C
o A oarticle of M A EHM M ol Teh 01 fHfvere B R o gt
. particle of mass M is moving in a circle - ‘o —
of fixed radius R in such a way that its TR AT ! trie;lf
centripetal acceleration at time t is given @R 12 R 12 R TS S 9hal B, TRl ‘0’ 3T
by 1% R t> where 1 is a constant. The power T T R R T R A g SHh! o TS e
delivered to the particle by the force acting T,
onit, is: - ) Mi2R2
(1) Mn=R-t @ MuRt
2
(2 MnR=t G) MuRP
(B) MnR?#
1
1 = 2R242

@ 5 M2R2P @) 5 Mn"R%
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3. Concrete mixture is made by mixing Hehie THaI=R oA & fad die, Xa 9en ﬂt.;”[
cement, stone and sand in a rotating :

! PUIR CIGRICTR STl |
cylindrical drum. If the drum rotates too HTH g | a 'Gﬂ'cﬂ ¢ ZE
fast, the ingredients remain stuck to the <A kil £\ -Ifdt 5@?[ & W ek <A )
wall of the drum and proper mixing of <R 9 a9 wd € IR faed=r & 9 ==l
ingredients does not take place. The a1 Afe €0 @ BT 1.25 m © 3R s9eht
maximum rotational speed of the drum in 6 ) 5 5
revolutions per minute(rpm) to ensure i 8 e . B o for
proper mixing is close to : St Stferehas Foffa-Tfd rpm H % :

(Take the radius of the drum to be 1.25 m (1) o04
and its axle to be horizontal) : ) 13
1) 04 B) 80
2 13 @) 270
(3) 8.0
4 270
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4, Velocity-time graph for a body of mass 10 kg FIHM + fUe o fo @ a-g99 urs 59
10 kg is shown in figure. Work-done on : : S
the body in first two seconds of the motion g fem e fe w2 9. 4 T
is: :
v (m/s) v (m/s)
50 ms—1 50 ms 1
0, 0) 10s £ (s) (0, 0) 10s t(s)
(1) 120007 (1) 120007]
() —12000] (2)  —12000]
(3) —4500] (3) —4500]
4) —9300] (4) —9300]
5. In the figure shown ABC is a uniform wire. @@ ™ fo3 ¥ a8 ABC U& 9HH g1 afe
If centre of mass of wire lies vertically below Tefa-sg foig A iR = foa §, @
) BC . BC
point A, then E is close to : E AT R
A A
60° 0
B C B 50 C
(1 185 1) 185
@ 137 @) 137
3 15 @) 15
@ 3 @ 3
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6.  An astronaut of mass m is working on a ool i Fag § I a‘gﬁ TR fed T ST W
satellite orbitirllg the earth at a d‘istance h Ty T T SR T @
from the earth’s surface. The radius of the o L
earth is R, while its mass is M. The E%ﬁaﬂ S M Al e R R e sE
gravitational pull F on the astronaut is : I I @ el ™ o F G R
(I)  Zero since astronaut feels weightless (1) I, Fife T A TR HegH Hdl
GMm g
@ U<fe<—p2
R GMm
@ O<fe<—
GMm GMm R
3 5 < FG < 5
R + h) R GMm GMm
(3) —— 5 <k <——
- __GMm (R +h) R
@ T R w2
GMm
4 fc= 2
R + h)
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7. A bottle has an opening of radius a and Teh diqd a;ﬂ"gaﬁ e 0 & q o Y R
length b. A cork of length b and radius P T e
(a+ Aa) where (Aa<<a) is compressed to fit b ?ﬂT ’(a + A o (Ba<<a)
into the opening completely (See figure). RISZEIERED ﬂ%ﬁ{ﬁm@ﬁmw% (fe=t
If the bulk modulus of cork is B and <@ | AfS hIeh 1 SATHTH TR T[0T B
frictional coefficient between the bottle and B e siet 3R ek o o SEu-TOTeR 4 ¥,
cork is u then the force needed to push the DR .
cork into the bottle is : T FGEH  fer TR
LY =
f b
: {
Y
2) (QmuBb)Aa (2 (2muBb) Aa
(4) (4wuBb) Aa 4) (4muBb) Aa
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8. A Carnot freezer takes heat from water at Teh SIS ISR 3T 38T 0°C W IW LA H
0°C inside it and rejects it to the room at a ST ST S A B AT 2T e T T
temperature of 27°C. The latent heat of ice 3 4
is 336 X 103J kg ~ L. If 5 kg of water at 0°C is L © | ati? 1 T 1336 X 10°] kg %l
converted into ice at 0°C by the freezer, then Ife TSR H W1 0°C W5 kg STed, 0°C I IThH
the energy consumed by the freezer is close TSIl & T9 WIS g WUTE T8 Soll e & ¢
o - (1)  1.67x105]

(1) 1.67x10°] @) 1.68x105]
(2) 1.68x10°] () 151x105]
(3) 1.51x10°] @ 171x107)
(4) 1.71x107]
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9.  Which of the following shows the correct
relationship between the pressure ‘P" and
density p of an ideal gas at constant
temperature ?

N
yla
\p
=

9, ot aTresl T & ford feer aromme W sk T
‘P A1 I ‘o e ey o fod R H 9
H-91 fo 9t €2

/P
3) P \
-
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10. Inan engine the piston undergoes vertical | 10, Tk 51 1 fIET 7 cm 3TAM Tt TA- AT -
simple harmonic motion with ampli'tude T SR § W @ 8 e % W
7 cm. A washer rests on top of the piston
and moves with it. The motor speed is AT T S i1 e T efdl § | et il e
slowly increased. The frequency of the - i T St © 1 e ot eTgfa i ™
piston at which the washer no longer stays YR T 1 |19 DI 1 ], oI T
in contact with the piston, is close to : 1) 0.1 Hz
(1) 01Hz ) 1:2 Hy
(2) 12Hz () 07Hz
(3) 0.7Hz @) 19Hz
(4) 19Hz '

11. A toy-car, blowing its horn, is moving with 1. T FR B & 5 m/s Hl FeR
a steady speed of 5 m/s, away from a wall. I | T AR H R TA T AT FT AT
An observer, towards whom the toy car is W SEAfF RIS BﬁE/ ¥, {:Eﬂ's: T g1 afe
moving, is a‘lble to hear 5'bea‘ts per second. el § et @ M 340 m /s %, 9 =
If the velocity of sound in air is 340 m/s, 3.
the frequency of the horn of the toy car is Tl T €
close to: (1) 680Hz
(1) 680 Hz 2) 510 Hz
(2) 510Hz (3) 340 Hz
(3) 340Hz 4) 170 Hz
(4) 170Hz
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12.

Within a spherical charge distribution of | 12,  EY-5E p (r) * fohEt Meita- A9 faao,
charge density p(r), N equipotential sy N gufava- =
surfaces of potential V), V) + AV, Vj+2AV, * N qa-1%, fsa 2
v Vo, VotAV, Vy+2AV, ... V,+ NAV
.......... ot NAV (AV>0), are drawn and e i 0 .
have increasing radii (AV>0), SfE mﬁ% S I\EIS‘EIQ
For T1r Topeeeeenenn. ry, respectively. If the 28 N HI O R O ry 81 A st #
difference in the radii of the surfaces is 3=ael, gt V, 791 AV ¥ 9M & ford, feer &
constant for all values of Vj and AV then : —
©) o) ar ’
1
(2) p(r) = constant E2; P ET; Q;ER
1" =
1 P
® r,)a- ; () ol
a —
@ ol)a-
1
@ »(r)e = 1
@ »(r)ea =
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13.  Figure showsanetwork of capacitors where | 13, fo5 HenfGi o1 fHerm <uiar SHESED uF o
the numbers indicates capacitances in R 2o £1 A 9B ¥ o9 g ufid
micro Farad. The value of capacitance C if
the equivalent capacitance between point 1 uF B o fer C ot enfean 2 =nfe -

Aand Bistobe1 uF is: 1

N T Tl
N N l 8= 6 -

4

8§ —— 6J‘ p— | ___|_ —|7_{ |__
__|_ —|7—{12|— 2= TZ 12
22— TZ B
B
31
31 M) 55 #F
(1) 53 #F
32
32 @ o5 #F
2 3 mF
“ ) > uF
(3) 2—3 uF
34
34 S
4) 53 HF

SET - 03 ENGLISH SET - 03 HINDI



Set - 03

14. The resistance of an electrical toaster hasa | 14, foiell @ 9o 91l A% & Gfae &1 999 9
temperature dependence given by Eleet _ _
R(T)=Ry [1+ a(T—T,)] in its range of R(T)=Rg [1+a(T ~Tg)] 51 e 77
operation. At T;=300 K, R=100 (2 and at 2| Ty=300 K 9T R=100 O g qor
T=500 K, R=120 Q. The toaster is T=500 KT R=120 Q &1 =X 200V &
connected to a voltage source at 200 V and Hid 9 T ], U1 SEeh! a9 300 K ¥ Th
its temperature is raised at a constant rate i :
from 300 to 500 K in 30 s. The total work < tR {303 H 500 K& ST &1 7
done in raising the temperature is : =6 WehH U fohell T el A
1.5 1.5
- 400 In —
(1) 400 In 3 J 1) "3 J
2
2) 200 In %] (2) 200 In 5]
5
(3) 400 In 2] (3) 400 In g]
(4) 300] (4) 300]
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15.

Consider a thin

metallic sheet | 15, U® Yaelt U I 3 & @ W © 3R
perp‘endlcu‘lar to the p/la,ng of the paper o ferré Fen 3“0’ & ok A -
moving with speed ‘0" in a uniform .
magnetic field B going into the plane of the @3{ BH = W ¢ | FEHTA- 4 39 Had TS
paper (See figure). If charge densities o and T Jom X W 7| Afc 39 e &l a6 AR 6
o, are induced on the left and right surfaces, Hag! I hHT: Te3- STAY-Sc oy qA azaﬁ_d
respectively, of the sheet then (ignore : - >
fringe effects) : g, FW # €8
oy AT oy o HA B
v
QRO ® K
Y Z PO ®
®e4®® B BIR®
®eidee OOO®
o o, RREA®®
7 %
(1) 0-1=EOUB’ 0'2=_6ovB
2 _€vB _ —€uB ) n=qvB o="quB
( ) L 2 2 2 €00 B - EovB
(2) o1 = 2 102 = 2
B) oy=0,=¢vB
P —e)0B ovB B) oy=0,=¢,vB
@ 5 2 2 2 .- —€0B _ equB
S A
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16.

A fighter plane of length 20 m, wing span
(distance from tip of one wing to the tip of
the other wing) of 15 m and height
5 m is flying towards east over Delhi. Its
speed is 240 ms~ 1. The earth’s magnetic
field over Delhi is 5x107° T with the
declination angle ~0° and dip of #such that

2
sin § = 3 If the voltage developed is V

between the lower and upper side of the

plane and V|, between the tips of the wings

then Vand V), are close to :

(1) Vz=45mV; V,,=120 mV with right
side of pilot at higher voltage

(2) Vg=45mV; V},,=120 mV with left
side of pilot at higher voltage

() Vp=40mV; V,,=135 mV with right
side of pilot at high voltage

4) Vg=40 mV; V=135 mV with left
side of pilot at higher voltage

16.

Teh TSIk ST8TST ol oTFalTg 20 m, 9 o T&’i o

9 T 15 m T 9% 5 m ¥, IR I oot

% S E-faen H 240 ms~1 Mfd F T W@ T

feeett & S geat & FrEaF-835x 10 5T

%, Tefaetiem v ~0° &, qen fea s 9% ford

sinﬁz%%l Ffe IRa-fava € : v, o= &

IR 9 A= & W= V), 9 6

qad :

1) Vg=45mV; V=120 mV AT 9E-
-Fg-(ﬁve

() Vg=45mV; V=120 mV 94 9@-
-Fg-([—ve

B) V=40 mV ; V,,=135 mV T 4@-
ﬁ:ﬁﬁve

4)  Vg=40mV; V,,=135 mV 91 9@-
ﬁ:r{-[—ve
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17.

A conducting metal circular-wire-loop of | 17. ‘v 5= & T, qﬂﬁ-q_a'p[_q\q %1 U3,
radius r is placed perpendicular to a ) N
magnetic field which varies with time as B = Bye /7 BWI 9%@ T TrEhIA-4 &
B= Boe_% , where B, and rare constants, TS T ® | S8l 999 £=0 W B, @€ 73T
at time t=0. If the resistance of the loop is < A o 1 A R €, Tl HIE! AT T
R then the heat generated in the loop after (t —>=) '{l?rlﬁ & &1 39 ™ T oy §'§ FAQ
a long time (t —) is:
B}
2 4pd 1 =
71 By 27R
4 2 42
7T BO
2 412 (2) TA_p
7By 27R
@ 27R
7*r*B R
B R © —
® =
= 1’435
2 4p2 4)
71 D 7R
@ —x
r
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18. Consider an electromagnetic wave | 18, =H ¥ Id @I é@_@aﬁﬁq T & fau g&t
propagating in vacuum. Choose the correct forreq 1T

statement : . .

(I) For an electromagnetic wave (1) +x o o =fera STEA-FART T B
propagating in +x direction the -1 A ,\)
electric field is fer E =E Eyz (x, t) (y - z),

E Ey; (x, 1) (A A) and the
=— X, — Z - A A
2 Y BZ%Byz(x/ t)(y+Z)
magnetic field is 2
o1 t (A A) ) +x feen # =nfed SRa-greeha W w
= — X, + z
2 Yz ( )y ot — 1 A /\)
E=—=E;W 2z t)\y+z

(2) For an electromagnetic wave V2
propagating in +x direction the R 1 A
electric field is B = E Byz (y, z t) (]/ + Z)

- 1 (/\ /\) d

E=5 Eyz(y, z H)\y + z] an @) +yfon ¥ = @ Sgd-grhE ol h

the magnetic field is = 1 A
g f\?‘f?}l E = T Eyz (x, t) y/

- 1 (/\ /\)

B=$Byz(y,z,t)y+z R 1 N

(3) For an electromagnetic wave 2
propagating in +y direction the

B 1 A
electric fieldis E = 7 Eyz (v, ) y
and the magnetic field is
— 1 A
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19.

(4) For an electromagnetic wave
propagating in +y direction the

A | n
electricfieldis E = NGl Eyz (x, 1) z

2

and the magnetic field is

i 1 A
B=$Bz(x/ t)y

A hemispherical glass body of radius
10 cm and refractive index 1.5 is silvered
on its curved surface. A small air bubble is
6 cm below the flat surface inside it along
the axis. The position of the image of the
air bubble made by the mirror is seen :

19.

@) +yfemH = W Sga-geeE T E

- A
WE=LEyZ(x, t) z,

2
- 1 A
B = ﬁ B, (x, t) y
Teh hld & TG 319 i 5591 10 cm a2

eI 1.5 € | SHeh! Th1T g W Hlal hi
TR A% TE T T I8 6 cm A @l
318 W, T e g1 1 Jorgen feod §1 @
FhI-SY0T H 59 18 Jordel i Tfferal g & :

10 cm

10 cm I6 cm
16 cm © W“'
o)

Silvered (1) SHdA TdE 14 cm T
(1) 14 cm below flat surface 2) HHdA g ¥ 30 cm
(2) 30 cm below flat surface (3) T T A 20 em T2
(3) 20 cm below flat surface
(4) 16 cm below flat surface (4) R 3 16 cm A
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20. Two stars are 10 light years away from the | 20, </ q¥ Y2ai ¥ 10 Th-99 ! 4 WE | TR
h. Th h h a tel ?
earth. Ihey are seen through a telescope @mew%’ T ﬁw
of objective diameter 30 cm. The .
wavelength of light is 600 nm. To see the 30 cm AR T T | TR FT T 600 nm
stars just resolved by the telescope, the g (1 9eRme-ad =9.46 X 10°m) g | ferpm
minimum distance between them should TR 3 AR ! oy fadfed c@ W w@ |, 99
be (1 light year =9.46 X 10'°m) of the order <7 < 1 0 1 order 3.
of : ’
(1) 106 km (1) 10°km
8
2) 108 km (2) 10111““
(3) 1011 km (3) 1010 km
@) 10°km 4) 10Tkm
21. A photoelectric surface is illuminated | 21. T® FeRTI- S T W TR SR A ql SN
successively by monochromatic light of A .
A AR o T B TE S A g A
wavelengths A and 5 If the maximum ~ ot = g
kinetic energy of the emitted a0 9% # el aR # fOE 9, 9@ 36 T
photoelectrons in the second case is - 3. i
3 times that in the first case, the work Rl —he :
function of the surface is : he
he @ 33
@ 33 "
c
he @ 5
@ 53 )
c
e G
®
A . 3 he
, 3 @ —
@ =
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22. A neutron moving with a speed ‘v’ makes | 22, wfgv’ 9§ eTal gall @W@Mg@@m
a head on collision with a stationary ] S _araee ggE
hydrogen atom in ground state. The i 31@ i
minimum kinetic energy of the neutron for d‘*’hf FYA E | M T T LT TS e
which inelastic collision will take place is : S TS o B T I TR STHCITEY B
(1) 102eV (1) 10.2eV
(2) 16.8eV (2) 16.8eV
(3) 121eV () 121eV
4) 204eV (4) 204eV

23. Togetanoutputof 1 fromthecircuitshown | 23 ey ufmyq 1 fria wra 0 & o) e
in figure the input must be : )

. freren B =l
b a
Y b
c Y
(1) a=0,b=1c=0 0 bt e
@) a=1,b=0,c=0 (2) I
() a=1,b=0c=1 (3) I
@) a=0,b=0,c=1 ©) a=1b=0c=
4) a=0,b=0,c=1
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24. A modulated signal C, (t) has the form | 24. C, (t)=30 sin 3007t+10 (cos 200t
Cp(t)=30 sin 3007t +10 (cos 200wt — cos 4007) T WIgferd fael I SuIfar B |
—cos 4007t). The carrier frequency f, the ek ST £, HTgeh S g
modulating frequency (message frequéncy) b fo . Jo T
f, and the modulation index u are SIS p BT T
respectively given by : 1

1 1) fC=200Hz;fw=50HZ;M=E
(1) f.=200Hz;f =50Hz; # = 5
2
5 ) fC=15OHz;fw=5OHZ;M=§
(2) f,=150Hz;f,=50Hz; x = 3
1
1 ©)) fc=150HZ;fw=30HZ;ﬂ=§
) f.=150Hz;f, =30Hz; # = 3
1
1 4) fc=200HZ;fw=30HZ;M=E
(4) f.=200Hz;f, =30Hz; » = 5
. , 25. m ESAM % HU W F 9 O @ T, N I
25. A particle of mass m is acted upon by a force R
R for strgufaes weig 8 F = — o) 39 9wy
F given by the empirical law F = z o(t). 1 ¢ t2 o) =
If this law is to be tested experimentally by T o foru feer sren & o1 aﬁ Tfet =1
observing the motion starting from rest, the J&01 (Observation) =X f=fafed # 9 &
best way is to plot : o1 UTH FaraH B 2
(1)  o(t) against > 1) 2% g o)
1
2) logo(t) against 3 1 o
(2) logwo(t) agains 2 @ = o log o(f)
3) log v(t) against ¢
©) gu(h)2g (B) t% fa®g log o(t)
1
(4) logo(t) against — 1
& & t @ 7 % fos log ()
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26. A thin 1 m long rod has a radius of 5 mm. | 26, 1mam}q33ﬁ§gaﬁﬁ|@:n5mm%| I
A force of 50 7kN is applied at one end to Hreerq FrFTer % o 39 % I T 50 7kN
determine its Young’s modulus. Assume .
that the force is exactly known. If the least 1 T S A | A ﬁF ERAERER BﬁE‘@
count in the measurement of all lengths is Fd g1 Afc aremEdl o HIId kST
0.01 mm, which of the following statements 0.0l mm &1 99 9 § ¥ 1 91 F99 Taq
is false ? 37

1 A—Y t ini tributi AY >
1) y 8ets minimum contribution ) = 3 ) S -
from the uncertainty in the length.
(2)  The figure of merit is the largest for T |
the length of the rod. 2) TSH IS o T4 &I Hed T8 |
(3) The maximum value of Y that can be (@) Y T AfRaH W & g ST 6
determined is 1014 N/m?. 104 N /m2
4) % gets its maximum contribution @) 5 ¥ forgpfa 1 it s dreH
£ th tainty in strain.
rom the uncertainty in strain i Y
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27.

A galvanometer has a 50 division scale. | 27,  Teh TR Tl Thed 50 U H Sl &1 ol
Battery has no internal resistance. It is : -
found that there is deflection of 40 divisions w1 araR®  gfwiy AN g1 A
when R=2400 Q. Deflection becomes R=2400 Q ¥ 1 fa&q =40 @ g1 =l
20 divisions when resistance taken from R=4900 Q & 1 fa&g =20 9m 81 a9 &H
resistance box is 4900 ). Then we can Ty = 9d & T -
conclude :
R
R M
I
&/
| | ‘ | ‘Y
[0 v
| 2V
2V
(1) Resistance of galvanometer is 200 (). (1) il 200 Q%
(2)  Full scale deflection current is 2 mA. (2) Po-Thd fEd < ferd MRI2 mA €
(3)  Current sensitivity of galvanometer (3)  TeaAHIeX St YRI-Hagasiadt 20 uA
is 20 uA/division. gfg W )
(4) Resistance required on R.B. for a
deflection of 10 divisions is 9800 (). (4) fa&™ =10 T % ferd R=9800 Q.

28. To determine refractive index of glass slab 28. id H W H <l HIEShEehId SR STqeiich
using a travelling microscope, minimum e o for st 1]13'6117:[?[\ ishl <Rl AqH &
number of readings required are : g,

(1) Two
1
(2) Three ® =
(3) Four @
(4) Five (@) =R
4) =
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29.  Arealistic graph depicting the variation of | 29, W& TTfSET HT common-emitter (CE)
the reciprocal of input resistance in an input AT T - stfremafors T fRer T
characteristics measurement in a common- .
emitter transistor configuration is : @ frerer-fs & gohn 1 e 3 9 SH-

1 I 3fed © 2
Lo )
i -1
X 7 @)
1) 0.01 f----mmmmmmmmmmoe oo
O
0 0.6 1
Ve (V) 0 0.6 1
Vg (V)
L@ )
i -1
175 T — @)
) 0.01 frmsezs-mmmmmmmmm oo
(2)
0 0.6 1
Ve (V) 0 0.6 1
Vgg (V)
L) )
i -1
3 @)
() 10
0 0.6 1 ,
Vg (V) 0 0.6 1
Vg (V)
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30.

0 0.6 1
Vg (V)

0 0.6 1
Ve (V)

The ratio (R) of output resistance r, and | 30, &l gifvreX &1 TEAW-TTE AfaemefoTs
’Fhe input resistance 7; in measqrements of Tt ¥ o wgaa fei-ufaty (ro) @
input and output characteristics of a
transistor is typically in the range : IREREIEE () & TII (R) T A
(1)  R~102-103 (range) M ?
(2) R~1-10 (1) R~10%>-103
(3) R~0.1-0.01 (2) R~1-10
(4) R~0.1-1.0 3) R~0.1-0.01
(4) R~01-1.0
SET - 03 ENGLISH SET - 03 HINDI




Question and Answer Key - April 10 Online
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Q1 2
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