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Orienting Intelligence PART : PHYSICS

Single Choice Type
This section contains 20 Single choice questions. Each question has 4 choices (1), (2), (3) and (4) for its
answer, out of which Only One is correct.

1. Find magnetic field at O.
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Ans. (4)
Sol.
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2. Position of particle as a function of time is given as F:cos<nt?+sinc)t]. Choose correct statement
about r,v and a where vV and a are velocity and acceleration of particle at time t.
(1) v is perpendicularto r and a is towards origin

2) v and a are perpendicular to r

(2)
3)
4)

Vv is parallel to r and a parallelto r .
4) v is perpendicularto r and a is away from origin.
Ans. (1)
Sol. T = cosoti +sinotj
V= ar_ o(—sinoti + cosofj)
dt
a= v _ —w?(costi + sinotj)
dt
a=-o°f . a is antiparallel to r

V.T = (-sinot cosot + coswt sinet) = 0

sodd: v.Lr

3. A Carnot engine, having an efficiency of 1 = 1/10 as heat engine, is used as a refrigerator. If the work
done on the system is 10 J, the amount of energy absorbed from the reservoir at lower temperature is

(1994 (2v)90J 314 (4) 100 J
Ans. 2
Sol.  For Carnot engine using as refrigerator

w-q, [1_1)
T2
Itis given n:i = T]:1—L = L:i
10 T, T, 10
So, Q,=90J (asW=10J)
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4. Two uniformly charged solid spheres are such that E; is electric field at surface of 1st sphere due to
itself. E; is electric field at surface of 2" sphere due to itself. rq, r; are radius of 1st and 2" sphere

respectively. If 5—1 _ then ratio of potential at the surface of spheres 15t and 2" due to their self
2 N
charges is :

Ans. (2)

Sol. =
E, 1

2
Vi _Emo_non_(n
Vo Egrp oo (o
5. Output at terminal Y of given logic circuit.

A=1

(3) Not determine
(4) Oscillating between 0 and 1

Ans. (2)
Sol. Y

ABe A

= AB+A

= AB+A
=0+0
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Ans.

Sol.

Ans.

Sol.

Ans.

Velocity of a wave in a wire is v when tension in it is 2.06 x 104 N. Find value of tension in wire when

. %
velocity of wave become R

(1)5.15 x 103 N (2)8.24 x 10* N (3) 6 x 10*
(1)
V oC ﬁ

ve [T, v /2.06x104
= _—= | — = =

Vo T, (v/2) T

4

1= 206x107 515 % 100 N

(4) 5.15 x 104 N

P

n mole of He and 2n mole of O is mixed in a container. Then (C—J will be
mix

19 5 40

M 13 27

(1)

Ymix =

w| =

Ny Cp, +N5 Cp,
nyC,, +N,C,,

Aol
{2

5+14 _19
3+10 13

\Y

PPN

A uniform solid sphere of radius R has a cavity of radius 1m cut from it if centre of mass of the system

lies at the periphery of the cavity then

(1) (R*+ R +1) (2-R)
() (R?-=R+1)(2-R)

-
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Sol. M,==xR%

R-1)

:m:(Z—R) (R#1)
R—1) =2-R

R-1RZ+R+1)

(RZ+R+1)(2-R)=1
Alternative:

Mremaining (2 - R) = Mcavity (1 - R)

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

= (RZ+R+1)(2-R)=1

9. A solid sphere of mass m=500gm is rolling without slipping on a horizontal surface. Find kinetic energy
of a sphere if velocity of centre of mass is 5 cm/sec.

(1) %MO“‘J ) 34—5x10—4J (3) 35%104J (4) 35%10-3J

Ans. (2)

Sol.
K.E. of the sphere = Translational K.E + Rotational K.E.

R

11 (5V(, 2
— X=X 1+—
2 2 {100 5
35 1074

4

N K2 _ . .
= Emv 1+— K = Radius of gyration
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10.

Two liquid columns of same height 5m and densities p and 2p are filled in a container of uniform cross
sectional area. Then ratio of force exerted by the liquid on upper half of the wall to lower half of the wall
is.

1 1 1 2
1) — 2) - 3) — 4) £
(1) 7 (2) > (3) 3 (4) 3
Ans. (1)
Sol.
__—PPFO
L bk P1+P2]A
- 1 2
=P2=pg5
5 :(P3+P2]A
»P;=pg5 + 2pg5
F 1
F, 4
1.

Two square plates of side 'a' are arranged as shown in the figure. The minimum separation between

plates is 'd' and one of the plate is inclined at small angle o with plane parallel to another plate. The
capacitance of capacitor is (given o is very small)

Ans. 1
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Sol.

_oa
2d
12. In YDSE path difference at a point on screen is % Find ratio of intensity at this point with maximum
intensity.
(1) 0.853 (2) 0. 533 (3) 0.234 (4) 0.123
Ans. (1)
Sol. I=1jcos? [A—(bj
2
I 2—nxAX I
~ =cos? | -2 | =cos? (EJ; — =0.853
13. In the given circuit switch is closed at t = 0. The charge flown in time t = Tc (where Tc¢ is time constant).
R L
~AMAW— TR0
/e [
I 1
€
1
el|1——
eL eL [ e) eL
— 2) — 3 4) —
™) = @ = (@) —— ) 4
Ans. (1)
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Sol. qg= |idt
|
TC
—t/T,

_ € e ¢ _ € _

(i I £l +Tee - Tg]

_¢e 1 L _ &L

= S = ==

R e R R?

14. A particle is dropped from height h = 100 m, from surface of a planet. If in last % sec of its journey it

covers 19 m. Then value of acceleration due to gravity that planet is :

(1) 8 m/s? (2) 3 m/s? (3) 2 m/s? (4) 2 m/s?
Ans. (1)
Sol.
V (m/s)
S
eu=0 :
4
/i
fr
¥ /j
= :/ -
h=100m L0
HE A
4 /
VA )
S >t (s
(0,0) 5t ©
Area of shaded trapezium
1
g{t—+t}
2 1
== =x—-=19 (1
2 2 (1)
1 2
—gt© =100 (2
59 )
}200
=>t=|—
9
g 2t—l =76 = E: g
2 g 2
g =8m/s?
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15. A charge particle of mass m and charge q is released from rest in uniform electric field. Its graph
between velocity (v) and distance travelled (x) will be :

Vs Va
(1) 2)
:X :X
Vs Va
(3) (4)
:X :X
Ans. (1)
Sol. V2=Ex
m
VAL
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16. An object is moving away from concave mirror of focal length f starting from focus. The distance of an
object from pole of mirror is x. The correct graph of magnitude of magnification(m) verses distance x is:

m
(2) A
1 1
1 1
1 1
1 1
1 1
L] S-S S S
1 1
1 1
1 1
1 1
: : > x
f 2f
m m
(3) A (4) S
1 1 1
1 1 1
1 1 1
1 1
1 1 1
(1 P ([ PP SR, \
1 I 1 1
1 1 1 1
1 1 1 1
1 1 1 1
L L : X L L : X
f 2f f 2f
Ans. (4)
Sol. At focus, magnification is .
17. In full scale deflection current in galvanometer of 100 Q resistance is 1 mA. Resistance required in
series to convert it into voltmeter of range 10 V.
(1) 0.99 KQ (2) 9.9 KQ (3) 9.8 KQ (4) 10 KQ
Ans. (2)
Sol. Vg3=igRg=0.1V
V=10V
( )
Rl
g

=100 x 99 = 9.9 KQ

(] ™
raV|ty Head Office : D-3221, Indira Nagar Near Munsipulia, Lucknow (UP) - 226016 - Contact No. : 0522-4954072 / 9935552255

Orienting Intelligence


vijay
Stamp


18.

Ans.

Sol.

There are two identical particles A and B. One is projected vertically upward with speed ,/2gh from

ground and other is dropped from height h along the same vertical line. Collision between them is

perfectly inelastic. Find time taken by them to reach the ground after collision in terms of \/E .
g9

AQ

B(gv= 2gh

1777777777777

h

time for collision

After t,

— — gh
Va=0—-qgti = — . [=—
A [o]8] 5

and Vo= J2gh—gt = \/g_h{\/f—

at the time of collision

=P,

= m\7A +m\73 = 2m\7f

:—\/% + \/g_h{\/i—%}= 2V
Vi=0

and height from ground

so time =1|2x
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19.

Ans.

Sol.

20.

Ans.

Sol.

Length of a simple pendulum is 25.0 cm and time of 40 oscillation is 50 sec. If resolution of stop watch
is 1 sec then accuracy is g is (in %)

(1) 2.4 (2) 3.4 (3) 4.4 (4) 5.4
(3)

£21(§+A_LJ

T 2(g L

Ag _2AT AL . :Q[Lj+£

g T L 50) 25.0

=4.4%

An electron is moving initially with velocity v0f+v0] in uniform electric field E:—EOR. If initial

wavelength of electron is Ao and mass of electron is m. Find wavelength of electron as a function of
time.

A A
(1M ;’ - (2) g >
1+627Egt2 2+62Egt2
m<vg m-vg
3) Aomvg 4) 2homvy
eE,t ekt
(1)
Initially m (JEVO): n
Ao
. . . _ < N eEO -~
Velocity as a function of time = vgi+vyj+—tk
m

h

22

e‘E
m\/2v§ +——0t?
m

so wavelength A =
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Numerical Value Type
This section contains 5 Numerical value type questions.

21, An asteroid of mass m (m << mg) is approaching with a velocity 12 km/s when it is at distance of 10 R
from the centre of earth (where R is radius of earth). When it reaches at the surface of Earth, its velocity
is (Nearest Integer) in km/s.

Ans. 16
Sol. KE; + PE; = KEs + PE;

%mu02+ [_%j: 1 mv? +[_GM_mj

10R | 2 R
v2=u02+2GM 1
10
_ [z.,96M
V= U
"B R

()

= 144 +0.9(11.2)? = /256.896

=16.028 km/s
~ 16

22, In H-spectrum wavelength of 15t line of Balmer series is L = 6561A. Find out wavelength of 2" line of
same series in nm.

Sol. l:Rz2i2—i2
A ny N3

M 22 32) 36
1 o1 1) 3R
— —RM? ——— | =2
Ao ()(22 42) 16
by _ 20

Ay = ;0 6561A — 4860 A
=486 nm
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23. There are three containers C4, C; and C; filled with same material at different constant temperature.
When we mix then for different volume then we get some final temperature as shown in the below table.
So find value of final temperature 6 as shown in the table.

1120 0 | 60

2010 |12 | 60
10110 | 12 0

Ans. 50°C
Sol. 16, +20, = (1+2) 60
01 + 20, = 180 (1)
0x01+1x0,+2x03=(1+2)30
02 +203=90 ....(2)
2x01+0x0,+1x63=(2+1)60
201 + 05 = 180 .(3)
and 01+02+03=(1+1+1)0 —...(4)

from (1) + (2) + (3)
301 + 302+ 303 =450 = 01 + 02 + 03 = 150
from (4) equation 150 = 30 = 6 = 50°C

24, Two batteries (connected in series) of same emf 10 V of internal resistances 20Q2 and 5Q are
connected to a load resistance of 30Q2. Now an unknown resistance x is connected in parallel to the
load resistance. Find value of x so that potential drop of battery having internal resistance 20Q
becomes zero.

Ans. 30
Sol. Vi=g—-in
0=10-ix20
i =0.5A
V2 =& - il’2
=10-0.5x%x5
V2= 7.5V v v
05= _|' MW' W
X Al
75 75 —|>1-'\MM/V—
30 300
i
05=025+ 12 2 Aww——
X X
75 _ 025
X
X = E — 30
0.25
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25, An EMW is travelling along z-axis.

B=5x10°%jT
C=3x%x108m/s
& Frequency of wave is 25 Hz, then electric field in volt/m.

Ans. 15

Sol. E=c
B
E=Bxc
=15 N/c
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