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Sol.

Sol.

A uniform sphere of mass 5009 rolls without slipping on a plane horizontal surface with its centre
moving at a speed of 5.00 cm/s. Its kinetic energy is :

(1) 6.25 x10 ] (2) 8.75 x1073 ] (3) 1.13 x103 ] (4) 8.75 x10* ]

500 g 59 &1 U VbddT Airell 91 fherel gU va &ifist wae dds W geddl g3 9d el @ (rolls without
slipping) @ s9® SaAE & @1 T 5.00 cms™ & | el &Y 7St Sl &

(1) 6.25 x10 ] (2) 8.75 x1073 ] (3) 1.13 x103 J (4) 8.75 x10* ]

4

v=5cm/sec

K.E. of the sphere = Translational K.E. + Rotational K.E.
1 L, K
==—mv’|1l+—
2 M TR2)

K = Radius of gyration

r5(img) (3
—oxox|—=| |1+2
2 2 (100 5
3

= 8.75%x10%]
In double-slit experiment, at a certain point on the screen the path difference between the two

1
interfering waves is — th of a wavelength. The ratio of the intensity of light at that point to that

8
at the centre of a bright fringe is :
(1) 0.853 (2) 0.760 (3) 0.672 (4) 0.568

w%—%ﬁ’rmﬂvﬁq—&‘Ww@mwaﬁaﬁéwwﬁaﬁvﬁaﬁﬁmqmmwmaﬁw%%‘la@tsﬂwm

W FHRT B G BT U THblell ot & 9 § g &) dadl ¥ gud 8

(1) 0.853 (2) 0.760 (3) 0.672 (4) 0.568
1

Ad
I=1 cos? [—)
0 2

2—ﬂ;xAX

L ost| A | cos? (Ej ;l =0.853
I 2 8)'1,
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Sol.

Sol.

A galvanometer having a coil resistance 100y gives a full scale deflection when a current of
1 mA is passed through it. What is the value of the resistance which can convert this galvanom-
eter into a voltmeter giving full scale deflection for a potential difference of 10 V?

(1) 8.9 KQ (2) 10 KO (3) 9.9 KQ (4) 7.9 KQ

T edAmamdl Bl fSell BT iRy 100 Q 8 d1 3899 A 1 mA fIg[d a1 98+ R I8 Q¥ dve 9 fdaifd 81 S
21 9l 39 T U dreeHd § 9ee 81 i 10 V e o e W )1 faafia @ o @1 39 W S o are
gfoRIeg &1 A B8R

(1) 8.9 KQ (2) 10 KQ (3) 9.9 KQ (4) 7.9 KQ
3
V=i R =0.1V
V= 1dV
(v )
A

=100 x 99 = 9.9 KQ

An object is gradually moving away from the focal point of a concave mirror along the axis of the
mirror. The graphical representation of the magnitude of linear magnification (m) versus dis-
tance of the object from the mirror (x) is correctly given by (Graphs are drawn schematically and
are not to scale)

T T T AN
(1) f 2f X (2) f 2f X (3) f 2f X 4) fif\x

TP g T Adddl SUU & AT AP e W T gU 59 BIHd 9 GR—4R g O W& § | U erawen # =
H A DA A UH S I B YER AEET (M) S AF BT G 39D qU9 F g (x) B A1 a1 71 (I
REZSICR

)
T m T AL
(1) F2r 0 (2) 2t (3) For o (4) For
4

At focus, magnification is .

As shown in the figure, a battery of emf ¢ is connected to an inductor L and resistance R in series.
The switch is closed at t = 0. The total charge that flows from the battery, between t = 0 and
t = T (T, is the time constant of the circuit) is :

L R

' P
S

L R L 1
(1) o (2) o7 (3) 47 @ &Y
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RETIAR f[Agd—am® a1 ¢ 1 Tb 9l ®I HHdg S0 § SIShr ol §U IR L o ufeRig R I SirsT 71 2 |
Ife Ragr ol G t = 0R g X e S d@l t = 0 3R t = T, (T, uRuet &1 wHg ReRia &) & da 929 4
g8 dTell 37 HT 44 ©:

L R
K <
€ S
L L R oLy
(1) o7 (2) == 3) oo (o Eis
Sol. 1
Tc
q= _[idt
0
Tc
€ et/T . & o]
=olt- = = [T+ Tee" =T
T
¢ 1 L el
= —X—=X— ==
R e R R’e
6. A simple pendulum is being used to determine the value of gravitational acceleration g at a

certain place The length of the pendulum is 25.0 cm and a stop watch with 1 s resolution
measures the time taken for 40 oscillations to be 50 s. The accuracy ing is :

(1) 3.40% (2) 5.40% (3) 2.40% (4) 4.40%

T AR ATeAd BT FAN fHAl M R JH@BY & BRI R0 g BT A S I & ford fdban S € | afe
ArAd B w18 25.0 cm B 3R 9% 40 Traa+] @ forl Ts 1 s faas= (resolution) darell ¥Eigara | AT9T 1T
|9 50 s 81 A1 g & A9 $1 uRYEdT (accuracy) B

(1) 3.40% (2) 5.40% (3) 2.40% (4) 4.40%
Sol. 4
2
T=2n |t =g= 22t
g T
Ag _ AL 2AT
g L T

0.1 [1]
- 2=
25.0  “\50

=4.40 %
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Sol.

A particle moves such that its position vector r(t) = cos oti + sinwotj where o is a constant and t is

time. Then which of the following statements is true for the velocity v(t) and acceleration a(t) of
the particle :
(1) y and 3 both are parallel to ¢

(2) y is perpendicular to ¢ and 3 is directed away from the origin

(3) v is perpendicular to ¢ and 3 is directed towards the origin

(4) v and 3 both are perpendicular to §

Th TATTAH BV B GHT t R RAR F(t) = cosoti + sinwt] I9R R G o1 B | 781 W 0 76 R 2| W
H B & 9 v(t) d $Hb @RV a(t) @ ford 91 H & B9 A1 HoH HA 2?

(1) y IR 33 & ¢ & IAFTR B |

(2) y TFEaq 8 £ P qA1 3 @ e ot g 9§ g3 9 g8 B

(3) y T B £ P qA1 3 @ fawn g g @1 3R 7|

(4) y R 3 M1 & ¢ & o9aq g |

3

F = cosoti + sinmtﬁ

V= dr _ o(-sinoti + cos ot))
dt

. dv 2 3 i 3

a=—=-w’(cosonti + sin wtj)
dt

a=-of

[l

- a is antiparallel to ¢

V.r = o(-sin ot cos ot + cosotsinot) =0

So, vir

A particle of mass m is dropped from a height h above the ground. At the same time another

particle of the same mass is thrown vertically upwards from the ground with a speed of /2gh . If
they collide head-on completely inelastically. the time taken for the combined mass to reach the

h
ground, in units of \E is :

1 3 3
|3 @3 ) |3 o

m SHE & Udh HU Bl ERIAA A h S8 I BIsl 9l & | S 99 R JHH GIHH & YD B hl SR
Feater e #§ $W B IR 2gh T & vafdd &= S 2 | afk 3 &1 %91 sme—arm+ (head-on) goid: JriRes

h .
wY W THC B Al IS §Y PUN Bl \Eﬁsws‘ A §U ERITS O Ugae § oV dTell 993 81 ¢

1 3 3
|3 @3 ) |3 @ 2
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Sol. 4
AQ
h

Bg v=1v2gh
[TTTTTTTTTTIATTITIIITITeTin]

h

time for collision & = JZQ—h

After t,

/h
v, =0-gt, =- 97

and Vs :\/29—h_gt1 :\/gih{\/i_%}

at the time of collision
ﬁi = Isf

= va + m\75 = 2m\7f

. gz—h+\/g_h{\/§—i}:2\7f

2
v, =0
1 h 3h
i =h-Zgt?=h-—==—
and height from ground > gty 2- 2
_ [
=29
9. A particle of mass m and charge q is released from rest in a uniform electric field. If there is no

other force on the particle, the dependence of its speed v on the distance x travelled by it is
correctly given by (graphs are schematic and not drawn to scale)

\" \" \" \"
(1) (2) (3) (4)
X X X X
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Sol.

10.

Sol.

11.

M SHH & U ARG B, 579 R A4 q 8, BT ThAd fdgfd ax 3 ReR faRe & Bigl Ol 2 | afk 39 W
DIS AR g1 9 & @1 8 Al gAqD] AT v qA $9d g1 Fell T g9 x § F9=g 771 § 9 59 um gR1 uefia
far SITar 87 (U1 A ArHD 8)

QA VA v

2qE N
m

V2 =

\%

1
A Carnot engine having an efficiency of 0 is being used as a refrigerator. If the work done on

the refrigerator is 10 J, the amount of heat absorbed from the reservoir at lower temperature is:
(1) 1] (2) 100J (3) 993 (4) 903

UH BT 7o B STl (efficiency)%%ﬁ?ﬁ@%%ﬂﬁﬂﬂﬁﬂﬂﬁﬂ@%lﬁm
R a1 S grelt $1 10 J 81 a1 A9 drel duRve A SfaRfd @1 S drell S 1 Bl A1 8¢

(1) 1 (2) 100] (3) 993 (4) 90J
4
For Carnot engine using as refrigerator
(T, )
W = £ -1
Q, T, )

. . — 1 _1 T2 T2 9
It is given ﬂ—ﬁ:”l— —?2?—5

1 1

So0,Q,=901] (as W =101)

A capacitor is made of two square plates each of side ‘a’ making a very small angle a between
them, as shown in figure. The capacitance will be close to :

Vi
J— Y
e R —
Vi :

wls) @SR oSy @S
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Vl _________
e Voo I
d$§
< _ .

£,a° [ oca] £,a° [ 3oca] £,a° [ oca] £,a° [ oca]
1-2< 1-=22 1+22 1-2<
1) ¢ 2d (2) 74 24) G g U7y 4 74 4d
Sol. 1

——/
_—va_ [I$ x tana = xa

N
d ~ q
N
X
a
B go,adx
de = d+ ax
€na a
=cCc= %[Zn(d + cxx)]o

2
- @zn[u“—a] ~ 58 [1—°‘—a]
o d)% d 2d

12. A plane electromagnetic wave of frequency 25 GHz is propagating in Vacuum along the z-direc-
tion. At a particular point in space and time, the magnetic field is given by B = 5 x 10*83'T. The
corresponding electric field g is (speed of light c = 3x108 ms)

(1) 1.66 x 1067V /m (2) <151 v/m

(3) -1.66 x10*iV/m (4) 15iv/m
25 GHz 3mafy & & w¥de fAgd—graard v fafd § z-fen # =« & 2| It f5 va 9 R U W W)

TN BT DI 83 B = 5x 10°T 81 a1 981 W I9 999 fIgga &3 g 21 « (Fa1e 3 7fd ¢ = 3x108 ms™)

(1) 1.66 10V /m (2) 151 v/m

(3) -1.66 x107*iV/m (4) 15iV/m
Sol. 4

E

—=c

B

E=B xc
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13.

Sol.

14.

Sol.

15.

Consider two charged metallic spheres S, and S, of radii R, and R, respectively. The electric fields
E, (on S,) and E, (on S,) on their surfaces are such that E,/E, = R,/R, . Then the ratio V, (on S,)/
V, (on S,) of the electrostatic potentials on each sphere is :

3

(R,)
(1) R/R, (2) (R/R) (3) (R/R,)? Oy

gTgail & 99 gY &I Ut S, 3R S, e Broard waer R, 8RR, 2 ol 2 | afd 9@ A8 W faga &3 E,
(S, W) @A E, (S,W) W & & E,/E, = R,/R, @l 37 W ReRr Igd dieedl V, (S, W) @21 V, (S, TR) &I U
V,/V, B

(R,
(1) R/R, (2) (R,/R)) (3) (R,/R))? (4) (R_zj
3
El _ rl
E,

_E rLor r)

Vi _nnfn
V, Bn n n erJ

e

Consider a mixture of n moles of helium gas and 2n moles of oxygen gas (molecules taken to be
rigid) as an ideal gas Its C,/C, value will be :

(1) 23/15 (2) 40/27 (3) 19/13 (4) 67/45

BIfer™ 19 & n Hied 3R TS 19 (39 3T931 PI ¢ AM) & 2n Hied HI 5701 1 a77eel 19 AH 1 39
fsror & fery C,/C, &1 A B

(1) 23/15 (2) 40/27 (3) 19/13 (4) 67/45

3

nC, +n,C,

Ymix =

n1Cvl + nZCvz

5 7
oRr|+2n[ZR
_n[z j+ n(z )_5+14_19

n[ERj +2n(§R) 3+10 13
2 2

In the given circuit, value of Y is :

(1)o (2) will not execute 31 (4) toggles between 0 and 1
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Sol.

16.

o W gRua H Y &1 79 B ¢

(1o (2) uRuy @raifad =8 8vm - (3) 1 (4) 0:iR 1 9 9§ Tea—9gar
1

Y=ABseA
_AB+A

=0
As shown in figure. when a spherical cavity (centred at O) of radius 1 is cut out of a uniform
sphere of radius R (centred at C), the centre of mass of remaining (shaded) part of sphere is at
G, i.e. on the surface of the cavity. R can be determined by the equation :

=N
=11\

=

(1) R+ R-1) (2-R) =1 (2) (R2=R-1)(2-R) =1
(3) (RR-R+1)(2-R) =1 (4) (RZ+ R+ 1) (2-R) =1

fe@r M AR S1d R 3591 & T ThdAM el H (T &1 dws C R 8) 1 351 & v gfedr (cavity) a1g
S & (IR @1 d= O W B) A 99 ¢ R (Brfed) &1 semm o G g (S & Jiee o 9d8 W B) 21
VH H R &AM 99 § 4 o A FHIGI0 gRT ST fBA1 ST bl 87

oo
=R
—

(2) (R2-R-1) (2-R) =1
(4) (R2+ R+ 1) (2-R) =1

(1) (R2+ R-1) (2 -R

y=1
(3) (R2-R+1)(2-R) =1
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Sol. 4
4 o3
M, = EnR p
4 1y
M, = 3 (1)’ (-p)
N M, X, + M, X,
com M +M,

17.

Sol.

{4 nR3p} 0+ {‘3‘ n(1)3(—p)} [R-1]

= 3 2 2 =—(2-R)
§7TR3P + 57’5(1)3(—9)
R-1)
:m=(2—R) R = 1)
R-1)

5 =(2-R)
(R-1((R*+R+1)
(RR+R+1)(2-R)=1
Alternative :

Mremaining (Z_R) = Mcavit (l_R)

= R3-13) (2-R) = 13 [R-1]
= (RR+R+1)(2-R)=1

A transverse wave travels on a taut steel wire with a velocity of v when tension in it is 2.06x10*
N. When the tension is changed to T, the velocity changed to v/2. The value of T is close to :
(1) 5.15x10° N (2) 10.2x10°N (3) 30.5x10*N (4) 2.50x10% N

9 U 7 gU Rl & aR H a1d 2.06x 104 B A1 39 W FA dlell U AIIRY ORI B M4 v 8 | A q1d 1
A e’ T R e S @ @’ &1 Ifd 9eaax v/2 81 el 21 T &1 99 9 8 9 fows Adcad g7

(1) 5.15x10° N (2) 10.2x102N (3) 30.5x10°N (4) 2.50x10* N
1
\" oc\ﬁ
v v [2.06 x 10°
v, \T, (v/2) T
4
1 -206x107 4 515.10°N

4
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18.

Sol.

19.

An electron (mass m) with initial velocity v = v i +v,j is in an electric field E = —-Ek. If %, is
initial de-Broglie wavelength of electron, its de-Broglie wave length at time t is given by:

-0 %0 -0
2E242 2242 2242 2E242
) 1+SEC (@ 2.5t (3) [1+ 5 @ 14558

U FAGLI (FHA m) BT ARMS T v = vi + v ] & 701 T8 Th Rga &3 E= gk F 81 IR 3@y
S—FITell TR BT URMS TR A, 8 Ol t F9T & YTar SHBT aRIQed B -

_MVN2 M T M
2E242 2242 2242 2E242

) 1S5t (2) [2+CE! (3 185t @ 14558
2mv;

Initially m(\/fvo) = %

i . . 2 2 eE0 n

Velocity as a function of time = Vi + Vv, j+—tk
m
}\‘ - h 22
so wavelength m\/2v§ L€ Eo P2
m

A= %o

1+ e’ 1

m2V2

A very long wire ABDMNDC is shown in figure carrying, current I. AB and BC parts are straight,
long and at right angle. At D wire forms a circular turn DMND of radius R.AB,BC parts are
tangential to circular turn at N and D. Magnetic field at the centre of circle is :

M

Hol ( 1) ol T 1 ( 1
MR ("7 @ pplrl) G @ 2"~ 2

N—



Learning Temple
IIT/NEET ACADEMY

T o1 R ABDMNDC o3 # fawman T & sk g4 fagyd ar1 198 <& 81 39 dR & AB 3R BC 911 919 8
3R Uh ¥R ¥ FHADIV g9 & | D W) IR gAd gY¢ R 341 &1 v a1 DMND 911 8 T2 dR & AB 3R BC
9N 39 o<1 W HAL: N G D R Wl @ g9 8 | 39 S H a7 b Drw W gHEDIY &5 Dl A 8

M
B
D C
A
HOI ( 1 \ ”oI ”OI P-OI ( L\
W 2/ *tF) @5+ (3) 5 ) 2" 75

Sol. 1

By =(Ba), + (Bo), +(Bo), + (8]

Uol r . . o Wol . .
sin90° - sin45°] ® + —- sin45° + sin90°
-yl R . i 1o

—l 1 ol Mol | 1
- 1- [ B i1
4nR{ \/f}+2R+4nRL/§+ }O
_ Mo {—1+L+2n+i+1}0

~ 4z7R 2 2

_ Hol - Kol L
_4nR[\/§+2nJO ZnRL/EJrn ©

4
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M
e S
___________ N
20. 5m
O 4

Sol.

21.

Sol.

Two liquids of densities p, and p,(p, = 2p,) are filled up behind a square wall of side 10 m as

shown in figure. Each liquid has a height of 5m. The ratio of the forces due to these liquids
exerted on upper part MN to that at the lower part NO is (Assume that the liquids are not
mixing):

(1) 1/3 (2) 1/2 (3) 2/3 (4) 1/4

——————————— 5m

5m

=1 ==l p, dA1 p,(p, = 2p,) ® &I %d 10 M T B T R S1OR & de W Y & (o <) | 9% 59
P SHAE 5 m B T9 9 Fdl §RI AR & S 91T MN T el 91T NO TR ¥+ dTel el &l guTd 81 (I8
a6 3 g9 ffE T8 81 8)

(1) 1/3 (2) 1/2 (3) 2/3 (4) 1/4

P P, +P,
Fe(B

P2=pg.?33 P,
fe(Cp

P,=pg5+2pg5

The first member of the Balmer series of hydroge n atom has a wavelength of 6561 A. The
wavelength of the second member of the Balmer series (in nm) is ..................

TSSO URAY B R Sl & Ugal Teh &1 qee] 6561 A B | 79 9% i@l & AR Tedh Bl dREd nm
HEBM oiiiiiinieennns |

486

1 (1 1)
Z _RZ?| —_-—
by Lnf ni}
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1 (1 1) 5R
PR P o T
1 (1 1) 3R
n W2 e 1
A 20
A, 27
A, = 2—3 x 6561AR = 4860A = 486nm

22. The series combination of two batteries, both of the same emf 10 V, but different internal resis-
tance of 20Q2 and 5Q , is connected to the parallel combination of two resistors 302 and RQ. The
voltage difference across the battery of internal resistance 20Q is zero, the value of R (in Q)

HHdE SO0 H SISl gs al deRAl @I ured wwgq (parallel connection) § 9IS & UfiRIg® IRl 4 ST 1 2 |
ST SeRal &1 figd aed 9ot 10 V ¥ R 379 1iaRe ufiRigadar 20Q iR 5Q 8 | ORI & dfoRig 30Q 3R RQ
g1 U gen # Al 20Q ndRe iRy arell 98 @ efiFdl &1 e g @ a1 R (Q #H) &1 94 R

Sol. 30
V, =g —-in
0=10-ix20
i = 0.5A
V, =g, —ir,
=10-0.5x%5
V,=7.5V 10V 10V
7.5 7.5 20Q L2
0.5=25++ — AWW— -MWWW—
\i |
7.5 L AAAAA
0.5=0.25+22 AL
X 300
73 _9.25 W
w25 _3p
0.25

1
23. A ball is dropped from the top of a 100 m high tower on a planet. In the last 5 s before hitting

the ground. it covers a distance of 19 m. Acceleration due to gravity (in ms2) near the surface on
that planetis ..............

TP U8 R 100 Hlex $9 Th W™ & SR I TP 115 Bl Bl w|q|%|u<|qmq’\fcmimﬁmiﬁ%sﬁ?ﬁﬁ‘d

19 m & g 9T FAl 2| 39 U8 W YHAIBY & PR @R BT AF (MS2H) B oevnennnnenn [
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Sol. 8

Area of shaded trapezium _
eu=0

1 V(n;l/S)
g|:t—2+t:| 1

L2 1.1 49 (1)
2 2 h=100m

1
—gt?* =100
29

_._ [200 (0,0)
Vg
200
2t-1(-76 76 {4\l9_1}
9|2t |= - _

g =8 m/s?

>t(s)

24. An asteroid is moving directly towards the centre of the earth. When at a distance of 10 R (R is
the radius of the earth) from the earths centre, it has a speed of 12 km/s. Neglecting the effect
of earths atmosphere, what will be the speed of the asteroid when it hits the surface of the
earth (escape velocity from the earth is 11.2 km/s)? Give your answer to the nearest integer in
kilometer/s .......ccovvvennn.

T gJ5uE (asteroid) gedl & @75 ¥ 10 R (R vl & 351 ) g8 W B &R uedl & &= @l 3R 12 km/s 7Ifd

W 1 Ve 8 | IS vl A gerrd= et 1 A 11.2 kms1 8 1 Udl & draraRol & YHIG Bl T0g Hd §U 39 eI

DI U B FAE A THIA G A fHa1 BFf? (301 STR kmst H Fdedd TOMd H ) vovvvvvnennnnnnnns |
Sol. 16

KE + PE, = KE; + PE;

1, [ GMm] 1, ( GMm)
MU = omV | ——
2 10R 2 R

11.2)
vefig 25 :Jm(e)u

5 2

= 144 +0.9(11.2)* = J256.896
= 16.028 km/s = 16
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25. Three containers C,, C, and C, have water at different temperatures. The table below shows the
final temperature T when different amounts of water (given in liters) are taken from each con-
tainer and mixed (assume no loss of heat during the process)

C, G,
1/ 21
- 1/
21 --
1/ 1/

G

21
1/
1/

The value of 6 (in °C to the nearest integer) is
C,, C, @i C, o ural (Containers) & R M=—=1 qra@ i W 9+ <1 g1 8 | 579 7 UrAl A SfeAT—3felT
AR H U R HATar SIdn ® d1 59 fAs1or &7 erfva| qromE T8 et € | Ul | oy ur @ " (ofieR H)
IR g T ol 719 el arferest d fean gan & 1 (I8 w1 o fAfra = @1 ufshar § &A1 &1 &y el 8311 )

G

21
1/
1/

T
60°C
30°C
60°C

C, C,
1/ 2/
- 1/
21 --
1/ 1/
0D A (CCH) & HTTH TOMB B vevvrerrrrrnnrnnennnennns
Sol. 50
16, + 26, = (1 + 2)60
0, +26, =180 (1)
0x0, +1x6,+2x6, =(1+2)30
0, + 26, =90 ...(2)
2x0, +0x0,+1x6, =(2+1)60
206, +06, =180 ...(3)
and 6, +6,+6, =(1+1+1) ...(4)

from (1)+(2)+(3)
36, +36, +36; =450=0, +0, + 6, =150
from (4) equation 150 = 39 = 9 = 50°C




