Set - 04

1. In the following ‘I" refers to current and f=feafaa T foga um =l T 3 fug
other symbols have their usual meaning. T HET 1Y SR | FrefetEd |
Choose the option that corresponds to the - -
dimensions of electrical conductivity : -1 ferehe e =Tershalt i T fore bt
1) ML-3T-3712 Eﬁﬂ?ﬂ%?

) M7IL3T31 (1) ML73T-3P?
G) M-1L-3T3]2 2) M~1L3T31
@4 M-I1L73T31 (3) M IL73T3P2
4 M- 1L73T31
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2. Which of the following option correctly fefafaa 8 9 -1 fasea 39 forg-gem™
describes the variation of the speed v and F TR o7 3R @ ‘2 el o TE e Y
acceleration ‘a” of a point mass falling .
vertically in a viscous medium thatapplies T & i1 fef fefeft v s # eafer fewm
a force F = — kv, where ‘k’ is a constant, on Y = ot 3R i B HILAH % HIU Teh I
the body ? (Graphs are schematic and not F = —ko, S8l W ‘K T Fadis 8, IqYE
drawn to scale) FIA T (TR H SHoRATHS &I 719

v 3TIER & T 1)
1) a ’
t
] (1) a
t
v
(2) a
t
(2) a
! t
a
3) >< ><
v
t
3
v ®) v
t
A v
@) )
t
@ )
t
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3. A rocketis fired vertically from the earth Teh Uche ! Jealt ¥ Fearer feen o 2g °h @RI
with' an acceleration qf 2g¢, where 8 is‘ the T g FoR T | 39 e ¥ ofer A
gravitational acceleration. On an inclined
plane inside the rocket, making an angle ¢ H 6 HIT E‘ 8T T SAMd-dct 9T Teh
with the horizontal, a point object of mass m A 1 foig wur R 71 afe e &
;n is kept. T}];e minimt;m coefficie;t }(:f FEITd B W feig-ehur feer sraen ¥ € war §

riction . between the mass and the . —
inclined sunrl%g(te such that the mass does not 9 FAHA T AW T F A -
move is : Py, 1 F 1 BT 2 (g’ Yo RO ©)
(1) tand (1) tané
(2) 2tané (2) 2tand
(3) 3tand 3) 3tand
(4) tan26 (4) tan2¢

4. A car of weight W is on an inclined road Teh IV YR i R Teh TH HAMA-HSh W I

that rises by 100 m over a distance of 1 km &S % 1 km g0 W 100 m S B e R
. . . - W
and applies a constant frictional force 0 g % T 7 o A e A S
on the car. While moving uphill on the road _1
at a speed of 10 ms 1, the car needs power e R H1 TeF W I H AR .10 ms 1
T ¥ P ¥feRT ohi STereend] © T =19 & 3R]
P. If it needs power 5 while moving 2
downhill at speed v then value of v is : AUN i 2 il :
1) 20ms~! &, @ o 1 9 BT
2) 15ms~! (1) 20ms~!
(3) 10ms~! ) 15ms~!
(4) 5ms—! (3) 10ms~!
4) 5ms™!
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5.

A cubical block of side 30 cm is moving
with velocity 2 ms~! on a smooth
horizontal surface. The surface has a bump
ata point O as shown in figure. The angular
velocity (inrad/s) of the block immediately
after it hits the bump, is :

a=30cm
o)
1) 5.0
2 67
3 94
4) 133

Figure shows elliptical path abcd of a planet
around the sun S such that the area of

1
triangle csa is 1 the area of the ellipse. (See

figure) With db as the semimajor axis, and
ca as the semiminor axis. If ¢, is the time
taken for planet to go over path abc and £,
for path taken over cda then :

1) =t
@ =2t
3) #=3t
4) t=4t,

Teh 30 cm YT STE 51 sedieh Ueh Toreh &ifast
T W2 ms~ 13 a1 W Ifqam | S o fo
T fe@m™ T g, O WUk 3oy feerd g1 31ad

T TR o LA 1S sclich b1 hIvid T (g,
Tehe H) B :

a=30cm

o)

1 50

2 67

3 94

4) 133

Th T8 gd S F IRl IR UH <G wa
abed H 39 W& ¥ TR T € oF csa B
T SRS T & &he T Th-AIeE §
(T=T W ac o-3187 T bd Tre-2187 §) | Afg
TE abc AT cda F&F 9L & T AW
t, T t, T T OO E, 7

N =

A~ N SN /S
= W
~— — — ~—
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Consider a water jar of radius R that has
water filled up to height H and is kept on a
stand of height h (see figure). Through a
hole of radius r (r << R) at its bottom, the
water leaks out and the stream of water
coming down towards the ground has a
shape like a funnel as shown in the figure.
If the radius of the cross-section of water
stream when it hits the ground is x. Then:

—»2 X—

T R 51 & ot o SR, f519 ot & H S
Tk O 7T E, T h S91E & e R WM TR
(fo= <@) | 71 ° w= B1e fog, gt o= r
? (r << R), ¥ ¥ fiRd 3¢ o+ &1 R &
‘ST’ A1 SRR R ! & | AfS YfH & qa
TR UM I ¥R % STIE e i B 1§,

ad :

1 x=r
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8. 200 g water is heated from 40°C to 60°C. T o foRaR sl /109 7 g, 200 gq-|:ﬁ =
e he gt xpamsioncfwatr the | 4 o v e it e s
(Given specific heat of S H ST ) (A
water=4184 J/kg/K) : qq = 4184 J/kg/K o)

(1) 84K (1) 84K
(2 42K (2 42k
(3) 16.7kJ (3 16.7kJ
(4) 1674K] 4) 1674k

9. The ratio of work done by an ideal foreht TRt gfshan & T 7SS TohaeHIh
monoatomic gas to the heat supplied to it g % gr o6 U e den S < T ST B
in an isobaric process is :

3T BT
3
1 3 3
5 2
O
® 3 2
3 =z
® 3
o ;5 5
2 2
e 5
@ 2
5 o
@ 3
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10. Two particles are performing simple | 10, T U Th T TET 99 R Lo T & A
harmonic m(‘)t'ior} in a gtraight line a'bout oig 3 wTie T X8 § Tl ST T ST
the same equilibrium point. The amplitude 3
and time period for both particles are same %1%5‘3 Toh ST (A) T STc-hret (T) Th
and equal to A and T, respectively. Attime 9q[ g1 AS +=0 9T T Th-H sl TWh
t=0 one particle has displacement A while 3114 G, ek 01 ohl foeeTod A & qen T
the other one has displacement _T and =1 Faeem = % 2, @ ¢ T WA TH G A
they are moving towards each other. If they : )
cross each other at time t, then tis : TR | A T

T
T N L
5T
ST 2 —
@ 6
T
L G 3
G 3 3
T
L @ 7
@ 4

11. Two engines pass each other moving in | 11. T T@-E5 TH-FR F IR F g fawa
opposite directions with uniform speed of feen H 30 m/s 1 T 99 1 ¥ 9 W T |
30 m/s. One of them is blowing a whistle D S 1R 540 Hz ST 9 Tt el
of frequency 540 Hz. Calculate the 3 ﬁ@w ¥ i T et
frequency heard by driver of second engine TIE, TGS F gRe g g
before they pass each other. Speed of sound grafa g (eaft w1 afa w1 "7
is 330 m/sec: 330 m/sec &) :

(1) 450Hz (1) 450 Hz
(2) 540Hz (2) 540Hz
(3) 648 Hz (3) 648 Hz
(4) 270Hz (4) 270Hz
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12.  The potential (in volts) of a charge | 12, T sTaAv-faau & g fF=fafad fava (Aiee
distribution is given by ) Seoe B R
V(z)=30—5z2for |zl < 1m ) .
= — <
V(z)=35-10 |z| for |z| =1 m. V(2)=30-52 || < Tm .
V(z) does not depend on x and y. If this V(2)=35-101z|, 2| =1 m ¥
potential is generated by a constant charge V(z), x T y R R & ohzan 1 afg == fava
per unit volume p; (1n units of ¢)) whichis % frad sy s oufd TETE s
spread over a certain region, then choose . .
the correct statement. o (€ Tl ﬁ) € e Teh fea N & ¥ Thet
(1)  py=10 ¢, for |z|<1 m and p,=0 g €, ¥ Scied @, a9 fefeiiaa § @ we
elsewhere foreneq o1 = &
(2)  py=20 ¢, in the entire region (1) pp=10 ¢, |z<1 m & qe o =0 =T
(3) =40 ¢, in the entire region ) 0
4) pp=20 ¢ for |z|<1 m and p,=0 () po=20 &, FeHA
elsewhere @) py=40¢ ESCE|
4)  py=20 g |z|<1m & T p=0 ST
13. Three capacitors each of 4 uF are to be
connected in such a way that the effective . . .
capacitance is 6 uF. This can be done by 13. 4 uF WA % T e § 59 e 9 s
connecting them : ST & fob grelt et 6 wF 81 Se | a8
(1) allin series TS | YT foRa ST Hehe ©
(2) two in series and one in parallel 1) T Sl e
3 al II"l parallel ‘ . () < 8w e .
(4) two in parallel and one in series ) .
() =l ek o
4) < uEsHT § qen e ot e |
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14. R 14. R
R R
r r
[ [
[ |
In the circuit shown, the resistance r is a e gu afme ¥ r T =R-gfadiy T Ife
variable resistance. If for r=fR, the heat r=fR, T r ¥ S Iaed Sifusan B ¥
generation in 7 is maximum then the value ’
of fis : et £ =1 | BT -
1 1
M I
1 1
@ 5 @ 5
3 3
e e
4 1 4 1
15. A magnetic dipole is acted upon by two | 15. ek Frerehial fgyel T Frarehly &1, S 399
magnetic fields which are inclined to each T 75° 101 oA B, Th 919 T o 81 afe
other at an angle of 75°. One of the fields . . 5
has a magnitude of 15 mT. The dipole 7 Taya e i B
attains stable equilibrium at an angle of 30° 15 mT o Toh JEIh T &5 § 30° T HI0T
with this field. The magnitude of the other g TER GFeIeh 1A &1 ok Frelehial YU kT TRTHI
field (in mT ) is close to : T (mT ) BT
1 1 1 11
(2) 36 2 36
(4) 1060 @) 1060
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16. A 50 Q resistance is connected to a battery | 16, T 50 Q 1 UfdUY TeH 5 V ki 20 9 NSRS
of 5 V.' A galvanometer of resistance 3| s eaer forge gRRE 100 Q E,
100 Q is to be used as an ammeter to .
measure current through the resistance, for TfeRHTe & ® W g If“ M €
this a resistance r, is connected to the W%WQ@ PIEN Hrsﬂ?ﬂﬁﬂ%l afg
galvanometeriﬂ ‘/\;gl%h of thle fogo‘;\fllljllg 39 W 'ﬁ 'qTﬁ:R[ I Rr;[:ﬂ'qrq"]a aﬁ‘ gaﬁ e rs
connections shou e employed if the - o —-
measured current is within 1% of the . %Tm%h_q.ﬂﬁl o o T R A
current without the ammeter in the H @ HA-|1 GASH 3ferd g ?
circuit ? 1) r,=05 Q IR % Ty ey §
1 =05 Q i llel with th .
M) " 195 Q in parallel with the @ r.=050 e & e Ao
(2) r,=05 Q in series with the 3) =10 e & W gt e o

galvanometer @ r,=10 e & g wedsmn §

() r, =1Qin series with galvanometer
(4) r,=1Qin parallel with galvanometer

SET - 04 ENGLISH SET - 04 HINDI




Set - 04

17.  Aseries LR circuitis connected toa voltage | 17, W& it LR 9RUY &1 Tsk oiceid Hid
o with Vo s, A very |1y v, oSy v o
& ' a1 faega om (1) %1 w2 foe fore @
(t >> LJ
TR) BT ? (?f%\f tg >> %)
I(t) n
M ot
1) = M
s a2 o N
I(t) 1
. aaNaW
VARV O P
I(f) I(t)
() x
g . () \\
t=ty >t
t=1p
I(f) I(t)
)
_- >t 4)
t=to >t
t=ty
SET - 04 ENGLISH SET - 04 HINDI




Set - 04

18. Microwave oven acts on the principle of : | 18, W9 37eH e gferan W @ & 2
(1) transferring electrons from lower to [ 3 fror TR
higher energy levels in water (1) 3Tf£[33ﬁ | . %Eh_q Eal
molecule T ek Ffl offed Tt § Tiafd i
(2) giving rotational energy to water RIRIERIR
molecules (2) Tt TS T YU et UG A I
(3) giving vibrational energy to water gfra |
molecules g . N
(4) giving translational energy to water (3) T YA FT FH IS G FA F
molecules EIERI
(4) ST ST ol TG S Y K
EIRIERIRTY
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19. A convex lens, of focal length 30 cm, a | 19, TS 3I9d ©I¥ 9 Aadd <9, TSR BIwH T
concese lenof ol leng 20 and | g, 30 120 , 941 v i
an object kept at a distance of 60 cm from ﬁp:[ ot <5 TR W@ T ¥ T 1%'15[ STt
the convex lens, the final image, formed by AT Y 60 con iﬁ I feem g 39 9IS g1
the combination, is a real image, at a fafdq =ifag gfafas T gtk gfafes g
distance of : foraert feafey Fretferfian M -

[Focal length| [Focal length| |Focal length| [Focal length|
=30 cm =120 cm =30 cm =120 cm
60 cm 20 cm | 60 cm | 20 cm |
| | l |
) 70 cm 1 ! 70 em |
(1) 3T &G F 60 cm B TH R
(1) 60 cm from the convex lens Sad &
(2) 60 cm from the concave lens 2 e 60 cm 1 T T
(3) 70 cm from the convex lens (3) 3Sud " 9 70 cm 1 T\:T RN
(4) 70 cm from the concave lens 4) 3adada 9 9 70 cm I g{"} el
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20.

In Young's double slit experiment, the | 20, 7 & fg-forff A #, ooy o @ f5d &
distance between slits and the screen is T
1.0 m and monochromatic light of 600 nm 9 1 g 1.0 m I 600 nm = %
is being used. A person standing near the THTTA TR B ST o T €1 fafe
slits is looking at the fringe pattern. When o FHT el gl Tk Afad SAfqehtor T &l
the separation between the slits is varied, TEWEI aﬁ@ﬁﬁ%aﬁaaﬁaﬁﬁqﬁaﬁa
the interference pattern disappears for a a £
particular distance d, between the slits. If AR TH = o t|3 e
. RIS 2 | AfS ST o 371 1 v foisi
the angular resolution of the eye is —, 1°
60 — R, ¥ d, T T TR ST
the value of d; is close to : 60
(1) 1mm (1) 1mm
(2) 2mm 2) 2mm
3) 4mm (3) 4mm
4) 3mm 4) 3mm
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21. When photons of wavelength A, are [ 21, w49 M TR & HleM Uk faafita el <kl
incident on an isolated sphre, the |y it e v
to be V. When photons of wavelength A, RIS % | SIS Ay vl H
are used, the corresponding stopping TR S E a1 Fei-fava @1 A fae (3V)
Eolterllltialfwas thlrice t}lr:af\ of the alCJIO\}Ile Vaflue(:i. AT TR A T & BeE 9 TS &I
ight of wavelength A; is used then fin e T 3 .
the stopping potential for this case : S it T~ fereres <1 A 2
e[l 11 ) E_i_i_i}
M 7_g‘g‘ﬂ O %l n oa
he[1 11 n e[l l}
@ el I} ©) 43 A A
he[1 ., 1 3 g MLl i}
O Sl Ty m} (3) Ay 20, 2M
hel 11 heft 1 1
o a1 @ Tln T
Ay 20y N i
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22. A hydrogen atom makes a transition from | 22, T TESSH TWHIY] ;1 = 2 FicH GE&AT ATl Soll
n=2 to n=1 and emits a photon. This A9 T =1 F9EY TEn TS S5 o9 B
photon strikes a doubly ionized lithium .
atom (z =3) in excited state and completely HHA BT T T I IS B S| T8
removes the orbiting electron. The least I Tk Tg-strafa ferferm o (z=3) (S
qua?tunill number fqr the excited state of the fop AT oTaeen § ®) ¥ ohUal © IR el
1(;n O;t © processis: 3@3@&[ (orbiting electron) Eq ‘}[ﬁ e § Tl
8 2 TR SR | 39 o o fTg ST i1 S
G 4 STEEAT 1 =AY FoieH FE&A B
@ s SO

23.  The truth table given in fig. represents : (3) 4

4) 5
A|BJ|Y @
01010 23. fo= H fowrE 78 woadm-wreft frefafed § 9
o1t feret e 1 Tt &2
1 (01
11111 A|B|Y
010]0
(I) AND - Gate 0T 111
(2) OR-Gate TTo 1
(3) NAND - Gate 717111
(4) NOR - Gate
(1) ANDTE
() ORTE
(3) NAND7e
4) NORTE
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24,

25.

An audio signal consists of two distinct
sounds : one a human speech signal in the
frequency band of 200 Hz to 2700 Hz, while
the other is a high frequency music signal
in the frequency band of 10200 Hz to
15200 Hz. The ratio of the AM signal
bandwidth required to send both the
signals together to the AM signal
bandwidth required to send just the human
speech is :

1 3
2 5
G 6
@4 2

A simple pendulum made of a bob of
mass m and a metallic wire of negligible
mass has time period 2 s at T=0°C. If the
temperature of the wire is increased and the
corresponding change in its time period is
plotted against its temperature, the
resulting graph is a line of slope S. If the
coefficient of linear expansion of metal is «
then the value of Sis:

24.

25.

% wf-fame 9 s et @ fafda €
T d TH A9 5N 9ifva fama @ W
200 Hz ¥ 2700 Hz &t 2Tgfd Siaiiet o1 &, qei
TEU fHTe 10200 Hz 9 15200 Hz 3= A1
ATt FIid 1§ 1 I e o FeRor & fag
eavId AM faraar &t Sg-deE iR Faw
TS R I fa7Tet o HooT o T sTervae

AM farat &t de-TrerR i 9 F1 BT 2
1 3
@ 5
3 o6
4 2

T=0°C W T TWA-alerh, St ok m goa9qH
% TeTeh 3R geaa fed org & IR 9 fAfia g,
T ATA-HTA 2 s §1 SR TR F AIHH hl
T W, MEd-Hd § g8 IfG H UE N
ST ST, < IR I i @led-H19 ( slope)
ST AT IR 1 {EFH-THR Tl oS dl S
HHT'@TIT:

1) a
2 o 1) a
2 _
2 il
B) 2a @ 2
1 B 2a
4) a 1
@ -
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26. ? uniformtly .’cafefri\r{lg cor}ical v(\;ir(le is ;nadg 26. AfaEia [ oeE ot THTHM IHTHT R &
rom a material of Young’s modulus Y an P . : 5
has a normal, unextended length L. The ﬁqﬁaﬁ : RTMIRE | A T
radii, at the upper and lower ends of this FT-HIgerd Y €1 R T | T i Tk 9
conical wire, have values R and 3R, MR W ifed fohan T § qen @i WM
respectively. The upper end of the wire is oAU A2l . :
fixed to a rigid support and a mass M is ¥ Hg H
suspended from its lower end. The i oeTg Bl
equilibrium extended length, of this wire,
would equal : Ll1+ 2 _Mg
1) 2
M 9 7YR
8
L1+ =
@) ( 9 wYRZJ Lf1+1 M8
(2) 3 2
1 Mg TYR
L|1+ =
) ( 3 7TYR2J L 1_|_1 Mg
3) 9 2
1 Mg 7YR
L|1+=
4) 3 2
M 3 7YR
4) L (1 + = gz)
3 7YR
27. T TeaAHel %1 gfeie G A & fod o1g-
27. Toknow the resistance G of a galvanometer e I 1 T ™ i
by half deflection method, a battery of emf emf Vp €1 wfelie R % fed ¢ faam firer )
VE and resistance R is used to deflect the vie-gfeRiy S & fa@ omen fag fhem @@
galvanomester by Ce;ngle 6. hIflfads?iunt of G, R a1 S Torg Tiieto § Heifyd § 2
resistance S is needed to get half deflection _
then G, R and S are related by the (1) 25(R+G)=RG
equation : 2) S(R+G)=RG
(1) 2S([R+G)=RG ) 25=G
2) S(R+G)=RG 4) 2G=5
3 25=G
4 2G=S
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28.

29.

To find the focal length of a convex mirror,
a student records the following data :

Object Pin | Convex Lens | Convex Mirror [Image Pin

22.2 cm 32.2 cm 45.8 cm 71.2 cm

The focal length of the convex lens is f; and
that of mirror is f,. Then taking index
correction to be negligibly small, f; and f,
are close to :

1) f,=127cm f,=78cm

@ f1=78cm f>,=127cm
B) f1=78cm f>,=254cm
(4) f;=156cm f,=254cm

An experiment is performed to determine
the I - V characteristics of a Zener diode,
which has a protective resistance of
R=100 Q, and a maximum power of

28.

29.

IAA-TUYT ! HIhd U FahIe o Tk Fam
H 71 S1e1 T gl

222 cm|32.2cm| 45.8 cm [71.2 cm

3T O B U f, T IAA-TUU H
TR g f> 21 index correction T T |

a9
(1) f=127cm f>,=7.8cm

(2 f;=78cm f>,=127cm
3) f,=78cm f,=254cm
4) f,=15.6cm f,=254cm

Teh SR SIS o AFHAeIfones [ - V I oM
o T3 ek 9= fehan T i H R =100 Q 1

dissipation rating of 1 W. The minimum Trefoea afaliy o) stfereham wer 1 W S T |
voltage range of the DC source in the circuit e qieael § SR TR DC i = el
is:
1) 0-5V %1 05V
2 0-8V (2) 0 B .
®) 0-12v (3) 0_12\/
(4 0-24V 8 0-
4 0-24V
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An unknown transistor needs to be

30. 30. T A SR ED| npn AL pnp % Y&HR
identified as a npn or pnp type. A F e H | T pip T 1 2 2
multimeter, with + ve and — ve terminals, PIP =
is used to measure resistance between SR o %.l T ATEHI & +}7e a4 —ve
different terminals of transistor. If =fHAe 38 gifsre & fafve =fifaei 1,293 %
terminal 2 is the base of the transistor then o TR FfaY | T 99 9 2ifee %
which of the following is correct for a - 5 )
pip transistor ? U F-1 f7=7 T 9 77
(1) +ve terminal 1, —ve terminal 2, @D +ve A 1, — ve T ftier2, Wil

resistance high ST |
(2) +veterminal 2, —ve terminal 1, 2) tve Qa2 — ve ¥ ofier 1. gl
resistance high | ’ ’
(3) +ve terminal 3, —ve terminal 2,
resistance high (@)  +ve ¥2HAA3, — ve Wt 2, ufelY
(4) +veterminal 2, —ve terminal 3, ST |
resistance low (@) +vedeBEED, —ve Ffier s, WA
C
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Question and Answer Key - April 9 Online

Question No. Answer Key
Q1 3
Q2
Q3
Q4
Q5
Q6
Q7
Q8
Q9
Q10
Q11
Q12
Q13
Q14
Q15
Q16
Q17
Q18
Q19
Q20
Q21
Q22
Q23
Q24
Q25
Q26
Q27
Q28
Q29
Q30

Note:-

NS IV G NG I NS T I NG N NG T KOS NG OS TN NOSIN I NS TN =i NGRS T i i [ NS NG I NSV i VG KOV KOS WOV S I NG Sy )
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