TESTNO.7

: The SI unit of spring constant is identical
with that of:
(A) Force (B) Surface tension

(C) Pressure D) Loudness

Explanatory Answer;

Force B 1
Length of line

Surface tension =

2. 7.is the ratio of:

(A) Circumference  (B) Diameter of a
of a circle to its circle to its
diameter circumference

(C) Circumference (D) None of these
of a circle to its
radius

Explanatory Answer: =

circumference=2nr

circumference
2r T
circumference
diameter "
5. In SHM, there is always a constant ratio
between displacement of a body and its:
(A) Velocity (B) Period
(C) Mass (D) Acceleration

Condltlon of SHM is a o« —x

a
a = —constant x or ; = —constant 1

If a given spring of spring constant k is
cut into two identical segments, the spring
constant of each segment is:

(A) k (B) 2k

D) None of these

When a sprmg is cut into half, the same
weight will produce only half extension in it

: r_X

l.e.,X—2

o _F_F _2F_
I.e..,k—x—x/z X —Zk

Distance covered during one vibration of
an oscillating body in terms of amplitude

A is:

(A) A B) 2A
() 44
Explaatory Auswer |0

Since amplitude is the displacement from
r————1
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mean position to either side, hence in one
vibration, distance covered is 4 .

6. If a body completes 20 vibrations in one
minute, its time period will be:
(A) 0.05 sec (B) 1.5sec
(C) 3.0sec (D) 20 seconds

Explanatory Answer: | (©)

20 vibrations in one minute means

vibrations in one second. i.e., ==

1
T= ?= 3 seconds

7. A mass attached to a spring completes 60
vibrations in half minute. Its frequency is:
(A) 120 Hertz (B) 60 Hertz

C) 30 Hertz (D) 2 Hertz
Explanatory Answer: | )

60 vibrations in half minute means 120

vibration fhute ic. 120 vib
s per minute i.e., . TS
Hertz.
8. The maximum speed of particle that

undergoes SHM_ with a period of 0.5
seconds and an amplitude of 2 cm is:

(A) = cm/sec (B) 2ncm/sec

(C) 4mem/sec (D) 8mcm/sec

Explanatory Answer: | &)

Given © T= OSSecandxo 2cm,Vo="17

K 2
Vo =% _=XOCD=X0T

2n
=2Xm< 0.5 = 81 (cm/sec)

9. If in a mass-spring system, spring is
replaced by another spring of twice the
spring constant in first case, then the time
period of the new system will become:

(A) ‘\ﬁtlmes (B) 2 times

C) 4 times (D) 0.707 times
Explanatong Answer )Y |
r- 2"\[—'- BB
K 2%~z L2

=0.707 times T.

10. A body of weight 1 N hung on a spring
elongates the spring by 5 cm. When
another body is hung on the spring and

set vibrating, its period is 0.628 sec. The
mass of this body pulling the string is

nearly:
(A) 100 gms (B) 150 gms
200 gms (D) 225 gms

E.xplanatorq Answer. |, ©

Weight=1N, x=5 cm=0.05 m

Now T'=0.628 sec, m=?, k=20 Nm"

3 I
T_ZW\/;

7= 47tk1em

_ 50.628! x 20
4 % 9.86

11. If ratio of time periods of two pendulums
is 1:2, then the ratio of their lengths will
be:

(A) 4:1 (B) 1:2

C) 14 (D) None of these
Explanatory Answer. | &}

Time period is doubled only when length
becomes 4 times.
12. A simple pendulum of 3.4 m length
vibrates with a time period of 3.7 seconds.
The value of g at the place of experiment
is nearly:
(A) 9.6 m sec™ (B) 825cm sec”
10.2 m sec™ (D) 9.8 msec”

Explanatorg Answer:

L=34m

T =3.7 sec

,L 4x9.86x34

g= 4ni? T —'——_*(3 D)

13. If length of the second’s pendulum is
denoted by L, then the length of a

pendulum having a period of 1 second is:
(A) L (B) 2L

Tk
A

= (0.2 kg =200 grams.

9.8 m sec”

2
(©) L (D) 4L

Explanatorg Answer ||

_g_
4112 4n’?
g_Tj gxl__g_=l(_‘lg_)=lL
A~ 4 4n? 4\4n’) 4
M

L’
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14. At the centre of the Earth, the simple
pendulum will:
(A) Vibrate  with (B) Vibrate  with
same time double time
period period

(C) Not move
Explanatory Answer:

At centre of Earth, g =0

{
HenceT=27t’\/é=oo

(D) None of them

—
i.e., it will take infinite time to complete ope

vibration.
15. Product of time “period. of a simple
pendulum and its frequency is given by:
(A) = (B) One
D) 2=n

©)

Since T = yhence T x f=one

kK s ok ok K 3k sk ok ok ok ok ok ok ok ok o ok ok ok ok ok

TESTNO.8

1. Transverse wave motion is possible in:
(A) Air (B) A mixture of
NH; and O;

C) Strings (D) All of these
Explanatory Answer: )

Both types of waves can be set up in solids.
In fluids (liquid and /gas), however,
transvetse waves die out very quickly and
usually cannot be produced at all. This is
also the reason why sound waves in air are
longitudinal in nature,

2. The distance /covered by sound waves in

air at 0°C in the time of 0.1 seconds is:
(A) 332m (B) 332m

C) [(332m (D) 3320 m
Explanatory Answer |

Since speed of sound = 332 m/sec at 0°C,
therefore s=vt=332x0.1=332m

3. The ratio of speed of sound in hydrogen
to the speed of sound in oxygen is:

(A) 4:1 (B) 1:4

(©) 81 D) 1:8
Explanatory Answer: | A (A)
We should know that v = \/%P

If p and P are same for two gases, then v oc
1

\/’—).

Since density of oxygen is 16 times that of
hydrogen, hence speed of sound in hydrogen
is 4 times its speed in oxygen.

4. One degree Celsius in
temperature produces approximately 0.61
m/sec in the speed of sound.

(A) Fall, decrease (B) Rise, decrease
(C) Fall, increase (D) None of them

In the formula Vv, = v, + 61t, the symbol t
denotes change in temperature. Thus one
degree rise in temperature will increase the
velocity by 61 cm/sec and vice versa.
S. For transmission of both transverse and
longitudinal waves, we can use:
(A) Solid (B) Gas
(C) Plasma (D) None of these
Explanatory Answer: W
Both types of waves can be set up in solids.
In fluids (liquid and gas), however,
transverse waves die out very quickly and
usually cannot be produced at all. This is

also the reason why sound waves in air are
longitudinal in nature.

6. Binomial expansion converts 1+2,73

into as follows:

(A) t (B) 2t
1+346 14273
©) 5 +_t_ (D) None of these
546

Binomial expansion of
I+x)'=1+nx+...cc...ee. (when

x <<1)

Following this, we get

50 A
2273 546
7. Through which medium sound waves
travel faster?

(A) CO, (B) H,
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Q 0 (D) He
Explanatory Answer: W=}
The same reasoning as in Q. 33 applies to

this question. Since hydrogen is the lightest,

hence speed of sound through hydrogen is
the greatest.

s. Two degree Celsius rise in temperature of
the medium, produces approximately
increase in the speed of sound equal to:

(A) 0.61 cm/sec (B) 0.61 m/sec

C) 1.22 m/sec _ (D) 0.61 mm/sec

Explanatory Answer: |

In the formula v, = v, + 61t, unit of “61” js
cm/sec. Thus for rise in temperature, the
increase in speed of sound is 61 cm/sec or
0.61 m/sec. Therefore for 2°C riseg the
increase is 1.22 m/sec.

9. Speed of sound in vacuum (in m/sec) is:
(A) 330 (B) Zero
(C) 156 (D) _ 1000
Explanatory Answer. J_ W&

Since sound waves cannot travel through
vacuum, hence we can say that their speed is
zero in vacuum.

10. Sound waves are:

(A) Stationary (B) Transverse
waves waves

(C) Longitudinal (D) None of these
waves

Explanatory Answer: |- ()

For explanation, see answer to Q. 33.
11. At what temperature, the speed of sound
in air is double its value at 0°C:

(A) 1090°C (B) 819°C
C) 546°C (D) 273°C
Explanatory Answer: | [fG)
v_. L
use Vo— To

L Ve, /_I_
l-e., vo - 273
i) W B — 2109

12 The speed of sound in air at 4
atmospheres and that at 1 atmosphere
pressure will be:

(A) 14 (B) 4:1
© I (D) 3:1

Explanatory AnswerJ= (© |

Since speed of speed i§ not affected by
change of pressure, hence is the answer.
If the difference between frequencies of
the tuningoforks is n, then number of
beats produced in two.seconds are:

(A) n B) 2n

C) 3n (D) 4n

Explanatony Answer:

The rule is that if difference between
frequencies of the tuning forks is n, then n
number of beats will be produced in one
second. Thus for 2 seconds, answer will be
2n.

14. Two identical tuning forks vibrate at 256
¢/sec. After loading one of them, 6 beats
/sec are heard when forks are sounded
together. The period of the loaded fork is:

(A) 2x 107 sec (B) 3x 107 sec
(C) 4x107 sec (D) 0.006 sec

Explanatory Answer. J== [}

fi =256 c¢/sec, f, =256 + 6 =262, 250 c/sec
According to the options, f, = 250 is correct
because then

13.

=4 x 10 seconds
15. The fork A of frequency 100 hertz is
sounded with another tuning fork B. The
number of beats produced is two. On
putting some wax on the prong of B, the
number of beats reduces to one. The

frequency of fork B is:
(A) 101 (B) 999
(C) 98 (D) 102

Fxplanatory AnswerJ[.

£, =100, fz = 100 +2 =102, 98
Let us take the pair fo = 100, fz =98 i
Then by loading B, the number of beats wi
increase than two which is not allowed in
the question. B
However, for the pair fa = 100, fz = 102, the
situation is favourable. .

16. A 100 cm long string fixed at its two er}l::
is plucked from the .mlddle. ¢
wavelength of the stationary wave

generated is:

0.5 (B) lm
@ 8o
e e |
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Explanatory Answer:

17.

Explanatory Answer: |

leenk 400 nm = 4x102x10 m=4 x

3.

Explanatory Answer. | [[2)

Given [=1m,

Plucking from the middle means that there is
formed one anti-node at the plucking point.
Since at the ends, there are nodes, thus there
will be one loop for which, the equation

I=2"ho]dsze A=2U=2x1=2m.

leen for (cylindrical) metal wire, p = 10

Given diameter = 2 mm

Radius = 1 mm = 10"m

p=10’ kg/m’

p=32cm=0.32m

mass density x volume

=(xmnrt

= 10° %¥3.41 x 10° % 032 = 10° kg = |

gram.
S ok R ok o kK ok ok o

TEST-NO.9

kg/m diameter = 2mm, { = 32 cm, find
out its mass:

(A) 1gram (B) 10 gms
Wavelength of red colour as compared to
that of violet colour is:

(A) Smaller (B) Longer

(D) Nore of these

The word VIBGYOR can help which is in
the order of increasing wavelength i.e., red
colour has longer wavelength.
If A = 400.nm, its value in angstrom unit
(=107"° m) is given as: Lo ol
A) 4x10°
(C) 4x10"

B) 4x107
(D) 4><103 ‘

10" m

Since 1 A°=10"° m or 1 m=10"A®

Hence A =4 x 107 x 10" A°=4 x 10’ A°
The path difference and phase difference
are related to each other as:

(A) Phase (B) Phase
)c(hﬁ'erence p:tT}: difference = Tn
difference X . path

difference

(C) Phase (D) Phase
d A 2\
ifference = 5 dlfference =

T n
X path S path

difference difference

Explanatony Answer:

2 .
Phase difference = Tn (path difference)
If path difference = A,

; ,
Then phase difference = —}:E A=2m

Thus A corresponds to 21 (Rule)
Phase change of 180° is equivalent to a
path difference of:
(A) 2A
<€) A2

B) A
(D) A4

Phase change of 360° (full circle) means full
wavelength A

Therefore 180° corresponds to A/2.

In case of YDS experiment, the distance
between adjacent bright fringes is given

(A) AL (B) .
Ay =——
Y= AY=d
©) d (D) None of these

Note that the distance between adjacent
bright fringes is called fringe spacing i.e.,
space between two bright fringes and this
space is dark fringe and has the same width
as that of one bright fringe itself.

 Similarly, space between two dark fringes is

a bright and has the same width as that of
one dark fringe itself.

In case of YDS experiment , the fringe
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spacing  varies
separation d and varies
distance L between slits and screen.
(A) Directly, (B) Inversely,
directly inversely
(C) Inversely, (D) Directly,

directl inversely
Explanatory Answer: = [}

We know that fringe spacing =

with  slit

with

AL
F and the

answer is evident.
T The fringe width in YDS experiment can
be increased by decreasing:
(A) Width of slits (B) Wavelength of

light
(C) Slits separation (D) Distance
between  slits
and screen
Explanatory Answer':' (©)

Fringe width and fringe spacing are the
same thing and represented by Ay.
The answer is cleardfrom the formula Ay =
AL
d

8. If the slits in XDS experiment are made
closer, fringe spacing will:

(A) Increase (B) Decrease

C) Remain same D) None of above
Explanatory Answer: | JfiM

By making the slits closer, means to
decrease ‘d’. Then from the formula Ay =

d- it is the clear that fringe spacing will

increase.
9. Fringe spacing in YDS experiment will be
maximum if we use:
(A) Red light (B) Green light

C) Violet light (D) Blue light
Explanatorq Answer: | /

Red light has greater wavelength as
compared to those of all visible colours and

AL
thus Ay = =4 tells that fringe spacing will be

maximum,

10.  In YDS experiment, data given is A = 500
nm, d =1 mm, L = 100 cm, Ay comes out
to be:

(A) 0.5cm (B) 0.5mm
=

Explanatory Answer: | =)

11.

Explanatory Answer W)

13.

Explanatory Answer: | i

14.

Explanatory Answer: |

(€) 0.5nm (D) 0.5m

Given A = 500 nm = 500 %.10"m
In Micchelson’s Interferometer, a bright
fringe will be replaced. by next bright

fringe if we move the movable mirror by
an amount equal to:

(A) A
(C) M4

(B) A2
(D) None of these

If the movable mirror is moved by an
amount equal to A/2, the path travelled by
the ray is A. Thus if we have bright fringe in
front of us, then again, there will be next
bright fringe according to condition of
constructive interference.
In Michelson’s interferometer, the plates
are placed in front of incident ray at an
angle of:
(A) 45°
(C) 90°

(B) 60° |
(D) 120°

Angle of 45° is must because reflected ray
must be perpendicular to incident ray so as
to fall on movable mirror.
In Michelson’s Interferometer, the g
movable mirror is moved by 0.5000 mm g
and shift of 200 fringes is observed, the
wavelength for light used is:

(A) 5x10"m (B) 5x10%m

(C) 5x10°m (D) None of above

L s T

We shall use the formula L = m A/2

orA="_
m

GivenL=0.5mm=0.5x 10" m
m = 200 fringe
-3
2L _2x05x107_ 5, 104 % 10%m
=5x10""m
=5x10°m
A grating has 5000 lines per centimeter.
Then gratmg element will be glven as:

(A) 2x10°m B) 2><10 m &
(C) 2x10"m (D) 2x10%m =
=

amne===pm|
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"'H,-,.l',j_,;l t:
N = 5000 lines/cm
5000 lines _ 3 , lines _ 5
=——1(Trn—1_—5 x 10° x 10 meter_sx 10

-—1—?=0.2 x 10

J ' li_ s
Grating element = 7 =57 ¢

m=2x10%m
15. Sin 8 = 0.5 for first order maximum in a
diffraction grating. The value of angle O is

equal to:
(A) 3° B) 15°
() 30° (D) 60°

Explanatory Answ
When sin 0 = 0.5, 6 = 30° (without any other
explanation)

16. Given that grating element = 0.2 x 10” cm

in case of a diffraction grating. Then

& number of lines per centimeter will be:
(A) 5000 (B) 500
©) 50 (D) 5

17.

ExplanatoryAnswer: W &Y

Grating element =1
L 1

N = grating element 7 02% 107 om = 5 x

10° lines per cm

5000 lines/cm
Given that number of lines per meter = 5
x 10°, dts grating element will be;
(A) 0.2x 10° cm (B) 02x10°m
(C)% 0.2 x 107 nm (D) None of above

N =5 x 10’ lines per meter

L 1
1 = T . = —_— < = '5
Grating element = 7 = 57 73 0.2 x 10

m = 0.2 x 107 cm
******************

TEST NO.10

1. " A convex léns acts as diverging lens when
the object is placed:
(A) Between Fyand( (B) At2F
2F

(C) With (D) Beyond 2F

focal

when object is placed within the focal length
or at its focus.

s How is the image formed by a convex lens
affected if the upper half of the lens is
covered with a paper:

(A) The upper half (B)
of the image is
cut off

(C) The brightness
of the image is
increased

Explanatory Answer: W [J2Hl

By covering half of the objective lens, only
brightness is reduced to half, due to entry of
half the amount of incident light.

If the focal length of a convex lens is 5 cm,

The brightness
of the image is
reduced

(D) No effect at all

Explanatory Answer: W= K5

then to get real and inverted image of the
same size as that of object, the object
should be placed at:
(A) S5cm
C) 15cm

(B) 10cm
(D) 20cm

To get the image of the same size as that of
the same size as object, the object must be
plaqed at a distance equal to 2f, which is 10
cm in this case.

A grating with high resolving power can

distinguish difference  in
wavelengths:

(A)  Smaller (B) Larger

(C)  Zero (D) None of these

We can use the formula R = 22;—» for finding

;l!?fresolvn_lg power of a grating. Smaller the
i etren.ce in the wavelengths to be resolved,
irc;eelner 1sf the resolving power of the grating.
A e s qu. cm focal length is to be used aS
gnilying glass, Its magnification is:
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light of short
wavelength
(D) None of these

short
wavelength
Narrow
objective  and
light of longer
wavelength
lasatony Auswier
Wider objective \is . necessary to allow
maximum amount of light whereas light of
shorter. * wavelength® produces  lesser
diffraction ‘effects and hence maximum
details of object can be clearly seen without
any scattering of light rays.

When an angle o in a right angled
triangle is very small, then approximately

(A) a=tana (B) a=sina
() Both A and B (D) None of these is
are correct correct

Let P, B and H denote the perpendicular, | 1g, The magnifying power of an astronomical

base and hypotenuse of a right angled telescope increases with:

triangle. Then sin o = B-’ Cos o, = % and @ (A) Decrea§ing f, (B) Increasing f.
(C) Increasing f, (D) None of these

Fxplanatory Answer:

= % (for telescope)

=g When angle a becomes smallersand

smaller, actually perpendicular becomes
smaller and approaches zero./#But base
becomes nearly equal to hypotenuse.

So when a — 0, sin a—> 0, tan a@— 0 but

11. When the mirror rotates in Michelson
method, any of its faces takes the position
of very next face, then the angle

COS 0L — One. .
Sence for smaller angles, o' =sin o, o = tan ( As)ub3tggded at the cent{]g:)ls: 45°

7. The eye-piece of a compound microscope il e N D) _75
o Fxplanatory Answer. |

Since there are 8 faces of the rotational
mirror used in Michelson’s method, hence

the angle subtended by the motion of one
. . 360°
face to the position of next face is —g— =

45°,
In case of reflection of ray within a denser

(B) Converging
mirror
(D) None of these

(A) Converging lens

(C) Magnifying
glass

Explanatory Answer:

The real image made by thebjective of the 12

angle

P B

compound microscope is made to exist
within the focal length of the eye-piece so
that eye-piece acts as magnifying glass.

The working of compound microscope is

(A) Greater than

medium, angle of incident is

of reflection.
(B) Smaller than

(C) Equalto

(D) None of these

based on the principle of:
(A) Reflection (B) Refraction
(C) Both A and B (D) None of these

Explanatory Answer: = [

Slpce no mirror is used in compound
microscope, hence no reflection takes place.

Explanatory Answer: (©)
It does not matter whether the reflection is
taking place within denser medium or rarer
medium. It is always true that within any
medium; angle of incidence is equal to angle

of reflection.

3 I'fense§ a!ways ref.ract the rays. 13 The refractive index of a medium is the:
he limit to which a microscope can be ) A) Ratio of speed (B) Ratio between
used to resolve details of an object, & : ;0 ht in that frequencies  of
depen_ds upon: = dgﬁm to its light in both
(A) Wider objective (B) Narrow ;m::eii . : media
e and light = of objective  and ’ g ce—+— 1
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(C) Ratio of speed (D) None ofthese
of light in air to
its speed in that
medium

c
We use the formula=n= N for the answer.

14. We know that 6, = 90° when 6, =0,. Then
Snell’s law takes the form:
(A) sin B, = s (B)
ny

©) n

sin0.,=—"

n)
Explanatory Answer. |

Snell’s law is

sin Bc =nm

(D) None

sin6, ny
sinB, m
when 0, = 0., then 8, = 90°
_ sin®. my
Putting the values, we get sin90. n,
: n
ie., sin B¢ =

1
15. The property of light which makes light
possible  tog be  transmitted into

—_—
inaccessible places is:

(A) Interference (B). Diffraction
(C) Polarization (D) Noneof these

‘Explanatory Answer: | /

Diffraction meanstbending of light when it
meets an obstacle. Thus diffraction makes
the light possible to be transmitted into
inaccessible places:
Let a ray of light enters from air into two
media of different refractive indices. The
speed of light willbe  proportional
to refractive index.
(A)" Directly
(C) Sometimes
directly
sometimes
inversely

Explanatory Answer:

Formula n = % tells that speed of light (v) in

16.

(B) Inversely
(D) None of these

(B)

certain medium varies inversely to the
refractive index of that medium.
sk sk sk ok ok ke ok ok ke ok ok sk ok ok ok sk sk ok ook

TEST NO.11

1. At constant temperature, if the volume . of
a given mass of a gas is doubled, then the
density of gas becomes:

(A) Double (B) Remains
constant
(C) Half (D) _None of these

Explanatory Answer: | K]

By making the volume doubled, the same
amount of gas will occupy double space.
Thus mass per unit volume is halved.

2. In the theory of dimensional analysis,
heat may be properly represenged by:
(A) ML’T? (B) MT
c) ML'T' (D) None of these
Explanatory Answer. (4)

Heat is a form of energy and thus it has
dimensions of energy or work.

Work = Fd=kgmsec?xm  =kg m? sec”
2

= [MLT?}
In an ideal gas, the molecules have:
(A) Kinetic energy (B) Potential energy

3.

only only
(C) Both KE and (D) None of these
PE
Explanatory Answer:' (A)

This is assumption of kinetic theory that
molecules of an ideal gas do not exert force
on each other. Thus they have no potential
energy.
At constant temperature, if the density of
the gas is increased, its pressure will:

(A) Decrease (B) Increase

(C) Remains - (D) None of these
unchanged

Explanatory Answer. W[5}

Increasing the density means increasing
number of molecules per unit volume and
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thus pressure exerted on the walls of the
vessel will increase.
The nature of thermal radiation is similar
to:

(A) Ultravioletrays (B) Lightrays

(C) Both of them (D) None of them

Explanatory Answer: |

Thermal radiations, ultrav1olet rays and light

rays are all members of electromagnetic

wave spectrum.

Pressure may be defined as

second per unit area.
(A) Change in force

per
(B)

in (D)

Change in
momentum
(C) Change Work done

energy

Explanatory Answer: |

Force Change of momentum
Pressure = =

area time x area
If a molecule with momentum/mv strikes
a wall and rebound then the change in
momentum will be:
(A) —2mv (B) Zero
(C) 2mv (D) mv

Explanatony Answer: | ()

initial momentum = mv
final momentum = —mv
change in momentum =
initial value
=(=mv) — (mv) =-2mv

8. If N denotes the total number of
molecules in a cubic vessel such that m is
mass of each molecule and 1 is length of

(B)

Final value -

N
each side of vessel, then n;—a gives the:
(A) Force (B) Density
(C) Work done (D) Pressure

Explanatory Answer: | B)

mN is equal to total mass of all the
molecules in the vessel and £ is volume of

N
vessel. Thus %3— decides the density of gas

in the vessel.

9. Tick the correct pair when M denotes
molecular mass and other symbols carry
usual meanings:

(A) N=nN, m (B) n=NNu,, M=
A mNy
MR

10.

Explanatory Answer.

© N m

(D) N=nNj, M=
NaNA M

mN A
(D)

Note that n denotes numberof moles
m = mass of a molecule

M = molecular mass = mass of one mole of

a gas
Na = Avogadro number
=mnumber of molecules in one mole
Thus nNx=N and m = NM
A
Average KE of a gas molecule has:

(A)" Direct relation (B) Direct relation
with  absolute with both
temperature and absolute
inverse relation temperature and
with pressure pressure

(C) Inverse relation (D) None of these
with both
absolute
temperature and
pressure

(B)
We should know that P

<% mv? >

Il
W
Z

(=]

2 1
T =§<5 mv2>

11. When a gas is compressed:

(A) TIts internal (B) Its temperature
energy decreases
decreases

(C) Its temperature (D) None of these
increases

Explanatory Answer: ©
Compression of a gas raises its temperature
and expansion of gas lowers its temperature.
12. In an isothermal process, the mternal
energy of the system:

(A) Increases (B) Decreases

(C) Remains (D) None of these
constant

Explanatory Answer: (©
In an isothermal process, temperature
remains constant and hence internal energy
also remains constant.
13. Tick which of the following is not a state

variable? e
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(B) Pressure

(A) Heat energy
(D) Volume

(C) SRtIOl
Explaratory Answer:

Heat energy is the energy in transit and
cannot be measured unless its transfer is
complete. Hence heat energy is not a state

variable.
14. If P is the pressure and V is the volume,
then PV will represent:
(A) Power (B) Work
(C) Force (D) None of these
ExplanatoryAnswer: - k&)

Let us build up unit of PV
Force
Area
Joule i.e., work

ie., x volume = N m? x m* = Nm =

15. If A is the area and Ay is the distance

moved by the piston, then AAy will

represent:

(A) Change in (B) . Density
pressure

(C) Change in. (D). None of them
volume '

Explanatory Answer: ©

Let us build up unit of AAy
ie, m®> xm=m’ ie., change in volume

16.  Given that P = 10° N/m’, Area of the
piston = 0.1 m? and distance moved by the
piston = 10" cm, then the work done by

the gas is:

(A) 17 (B) 10°J
(C) 10*J (D) 107
Explanatory Answer: | K&

Use work = p A Ay = 10° x 0.1 x (10°
meters) = 1 Joule

17. Suppose volume of gas in a cylinder is 3
c.c. If the piston is kept fixed and gas is
heated from 5°C to 12°C, then the work

done is: .
(A) 23] (B) 211
- (C) Zero (D) None of these
¥ Explanatory Answer:

Since piston is fixed, no work will be done.
Since C, AT = AU; hence C, AT represents

energy.
18. If the temperature difference between hot
and cold body is greater, the heat engine
is:
(A) Not efficient (B) Less efficient
(€)  More efficient (D) None of above

'Bxplanatory Answer: Jf_[[%)
T, T\-T

For heat engine 1 = 1 —ﬁ_ T,
n o (T, — T), hence

ie.,
the answer.
19. As the working substance of a heat engine
completes a cycle, there is no change in:
(A) Internal energy  (B) Pressure
(C) Volume (D) None of these

‘ (E) All of these
Explanatory Answer: [ KQ)

When a cycle is complete, state variables
like volume, temperature and pressure attain
their initial values.

20. What will be efficiency of a carnot engine
when it is operated between the
temperatures 47°C and 127°C:

(A) 20% (B) 50%
(C) 60% (D) 75%

T, =127°C +273 =400 K,
T,=47°C+273=320K

Nowusen=(1 -%“Dx 100

3 3k e ok sk ok sk sk ok ok ok ok 3k ok ok ok ok %k ok
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TEST NO 1 2

1. Which of the following is the dielectric
constant of metals?
(A) Zero
(C) Infinity

(B) One
(D) Greater than
one but finite

Explanatory Answer. [}

2. Two charges q; and q; are placed in
vacuum at distance d and force between
them is F. If a medium of relative
permittivity is introduced between them
then new force will be:

) F ® F
4 2
(C) 2F (D) 4F
Explanatory Answer. J_ [0S
Foac _F
Fmed = ._E_I'_ - 4 ‘

—

A charge Q is divided into two parts ql
and 2. The maximum coulomb repulsion
between the two parts is obtained when

ratio S is:
d,

A 1 (B)

© 1

(D)

mlM N | =

fxplanatorg Answer: | A A)

4, A metallic ball having charge 10°C moves
from a point A at potential 600V to a
point B at zero potential. Which of the
following is the change in its K.E?

(A) 6x10°erg (B) 6x10°J
(C) 6x10°] (D) —6x10°)]
Explanatony Answer: (B)

AV =600 — 0 =600V

q=10%C
AK.E =qAV =10 x 600
AKE=6x10°]

Electric field and electric potential inside

hollow charged conducting sphere are
respectively:

(A) Zero,nonzero (B) Non nero, zero

6. - Two point charges are +2C and +6C repel
each other with a force of 12N. If a charge
of —4C'is given to each of these charges,
the force now is:

(A) Zero (B) 4N repulsion

(C) 4N attractive (D) 12N attractive

natory Answer: i
New charges
q=-2C&q,=2C
Faqiqz

F=4N

As q,q; are opposite charges therefore force
is attractive.

e Two copper spheres of same radii one
hollow and other solid are charged to the
same potential then:

(A) Both will hold (B)
same charge
(C) Hollow
hold

Solid will hold
more charge
Hollow cannot
be charged

will
more

D)

8 The magmtude of an electric field E, such
that an electron placed in it would
experience an electric force equal to its
weight, is given by:

(A) Mge (B) e

mg

©) me (D) mg
_g— e

F.=w
eE=mg
_mg
e
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9 When, 10" electrons are removed from a
' neutral metal sphere then which of the
following is the charge on sphere?
(A) 16uC (B) -16uC

(C) 32uC (D) -32uC
Fxplanatory Answer: Y= Kl
n=10"
q=ne
q=10"x1.6x 107"
q=16x 10°C=16pC
10. Which of the following is not the energy
‘ stored between the plates of condenser?

(A) 2 B) U=2qV
U=CV (B) q
2
C
© g ® | _av
2C 2
Explanatory Answer: | [}
Y A ] QP
s U= —qve 2oy 958
S T %, -

Therefore 2qv is not
the energy stored in‘capacitor

11. Which material sheet should be placed
between’ the plates. of parallel plate

capacitor in order to increase its
‘capacitance?

(A) Mica (B) Copper

(C) Tin (D) Iron

Explanatory Answer. J_ I8
12,

A capacitor is charged to store energy U.
The charging battery is disconnected. An
identical capacitor is now connected in

parallel to the first capacitor. The energy
in each capacitor is:

A 3U

2
© u

B) U

® U
4

2
| Explanatory Answer.' ®) |

Q

AsU= ==
YT c

When charge reduces half then from
above eq energy reduces one forth

TN
13. Three capacitors of 4uF each are {, be
connected in such a way that the pe
capacitance is 6uF. Then
(A) All the three be (B)  All the three pe
in series in parallel
(C) Connect two in #(D), Connect two i
series and oné parallel and one

in parallel ' in series
Explanatory Answer: J__§K(3)
r & |
|

b olanF

41 F

[ SS—

| |4KE
1 1

14. When air is replaced by a dielectric
medium of relative permittivity €r, the

maximum capacity of the
condenser .
(A) Decreases €, (B) Increases €,
times times
(C) Increases €% (D) Remains
times ~ unchanged

lanatorg Answer.

Cmed = Cvac Er

15. If a charged capacitor is connected to
earth, its charge:
(A) Decreases (B) Increases
(C) Remain same (D) none of above

lanaton; Answer:

16. Time constant of fig (a). is t. which of the
following is time constant of fig (b).

v |
R C
Fig.(A)
—wat—witn—| | |
R R C C
Fig.(B)
(A) 4t (B) 2t
€) t @ t
2
Explanatory Answer: |
in fig (b)
Re;=2R
C
Ceq’—" 5
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C
Req % Ceq=2R (—]

2
=RC
=t
17. If a metal plate is placed between two
point charges then electrostatic force
between them: :
(A) remains (B) increases
constant

(C) decreases (D) becomes zero

Explanatory Answer. J__[[ON

Explanatory Answer: (©)

When cut in: to four equal parts then

. . R
resistant of each part is 7

When four parts are bundled together in
parallel then

1y ]

_ 2x1.6x10"°x10°

1.6x102*°
K.E =2 x 10%y
K.E =2Meyv
A parallel plate capacitor with oil
between the ‘plate (€r, = 2) has a
capacitance “C”. If+oil is removed then
capacitance of capacitor becomes:

) ¢ ®) c

2
® i

KE

19.

20.

A parallel plate capacitor is first charged
and then a dielectric slab is introduced
between the plates. Which of the
following quantity remains unchanged?
(A) Energy (B) Capacity
(C) Potential (D) Charge

Explanatory Answer: J_§&)

3 ok ok 3k sk ok ok ke ok sk ok ok Sk ok ok ok ok ok ok k

F
Frmed =
For metal €,=
F
chd V- o
a
18. An alpha particle is accelerated through
potential difference of 10°V. Which of the
following is its K.E? '
(A) 1MeV (B) 2MeV
(C) 4MeV (D). 8MeV
Explanatory Answer: |y _ K@)
K.E = gAv
g=2e=2x16x10"°C
AV =10°V
KE=2x1.6x 1077 x 10°
/ TEST NO.13
o
1. The resistance of a wire is R. It is cut into 1= 16
four equal parts and bundled together in E— ‘?
parallel. The equivalent resistance will be: 4
r. 5 R R r =&
(A) 4R (B) Z (C) T—g eq 16
D)R 2. A wire of resistance R is stretched four

times of its length uniformly. Its new
resistance will be:
(A) 16R
© R

(B) 4R
D) R

—_—

4 16
Explanatory Answer: |

New length = £'=4/

New area A’ = 71—

E— ]|
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Initial resistance

R=ps
pA
New resistance
RopLl
PA,
wi= P(4)
s
2
R'= 16(€£)
A
R"'=16R
3. A car battery has emf 12V and internal

resistance 5 x 107Q. If it draws 60 A
current, the terminal voltage of battery

will be:
(A) 3V (B) 5V
(C) 9V (D) 12V
Explanatory Answer: ©)
Vt=€e-TIr
4. In fig the current I is:
(A) 1A (B) 2A
(C) 1.5A (D) 3A
Explanatory Answer: |G
5. Of the two bulbs in _a house, one glows

brighter than the other. Which of the
following has larger resistance?
(A) The brighter (B) The dim bulb
bulb
(C) Both have same (D) Brightness does

resistance not depend on
resistance
Explanatory Answer. [
6. The maximum output power gives the
value:
2
- 4
) ® - <C>—E ©

Explanatorq Answer Y.

Two wires of same metal have the same
length but their area are in the ratio 3:1.
The two wires are connected in series.
The resistance of thicker wire is 10Q.
What is total resitance of combination?

(A) 200 (B) i"39 a

MR == maranic)

(€)30Q (D) 40Q

Explanatorg Answer |

How many electrons constitute Curre
one ampere?
(A) 6.25x10" (B) 6.25x 10
(c) 1.6 x 10" (D) 1.6% 109

The resistance of.a wire is 10, Which of
the following is new resistance if length of
wire is doubled?

nt of

(A) 2Q (B) 4Q
1
(9 —Q(D)
Explanatory Answer |
Ra/
10. A carbon resistance reads red-red-black,
What is its resistance?
(A) 2.2Q (B) 200
(C) 220 (D) 2200

11. Kirchhoff’s current rule obeys the
conservation of:
(A) Momentum (B) Energy
(C) emf (D) Charge
Explanatory Answer: J_ )
12, The reciprocal of resistance is called:

(A) Conductivity (B) Conductance

(C) Capacitance (D) Reactance
Explanatory Answer: W[}

13. The amount of heat produced in a resistor

when a current is passed through it can
be found using:

(A) Joule’s law (B) Kirchhoff’s rule
(C) Faraday law (D) Lenz’s law

Explanatory Answer. J_[[i8

H=IRt
14. A uniform resistance wire of length L and
diameter D has a resistance R. A“O‘he;
wire of same material has length 4L 2"
diameter 2D, its resistance will be:
(A) 2R (B) R
©) R (D) R

Explanatorg Answer|[ -

In which from is energy in 2

stored?
|
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(A) Mechanical
(©) Chemical

Explanatory Answer.

16. Mass of substance

(B)  Eleetrical
(D) Kinetic

liberated during

electrolysisiin a given time depends upon:
(A) Resistance

© Working

(B) Electric power
(D) Electric current

17. An electric bulb of 100 watt is connected
to supply of 220V. Which of the following
is the resistance of filament?

(A) 1009 (B) 4840
(C) 2200Q (D) 220000

V2
L b
2

_(200)

100

R =484Q

18. Which of the following is commercial unit
of electricity?
(A) Watt (B) Kilowatt

(C) Kilowatt hour (D) Horse power
Explanatory Answer: |
19. A 100W and 25W bulb are connected in

series with a 220 V supply. Which of the
following is the net power consumed?

(A) 20W (B) 16W

20.

10W

(D) 4W

11,1
P P P2
P: PIP‘Z
PI+P2
p:100><25
100 + 25
p_ 2500
125
P=20W

A copper wire is connected across a
battery. The drift velocity of electron is V.,
If another wire of same length and double
the radius is connected across the same
battery, The drift velocity will be:

(A) 4V (B) 2V
© V ® V.
2

©)

Area increase four time and current also

increase four times therefore drift velocity
remain same
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