PRACTICE SET -2

A short linear object of length | lies along the axis of a
concave mirror of focal length f at a distance u from the
pole of the mirror. The size of the image is approximately
equal to

12 2
a 1| u=f b, 1 4=T
f f

12 2
c | f d. | f
u—f u-—f

A small fish 0.4 m below the surface of a lake is viewed
through a simple converging lens of focal length 3 m. The
lens is kept at 0.2 m above the water surface such that fish
lies on the optical axis of the lens. The image of the fish

seen by observer will be at ( Hoater =%) :

a. A distance of 0.2 m from the water surface

b. A distance of 0.6 m from the water surface

c. A distance of 0.3 m from the water surface

d. The same location of fish

Light of wavelength 6000 12x10 °m is incident on a
single slit. First minimum is obtained at a distance of 0.4
cm from the centre. If width of the slit is 0.3 mm, then
distance between slit and screen will be:

a.10m b.1.5m c.20m d.2.3m

A plane electromagnetic wave of frequen cy w falls

normally on the surface of a mirror approaching with a
relativistic velocity V. Then frequency of the reflected

wave will be [given ﬂ:zj:
c

N [ﬂ}wo LY
1+ (1- B)w,
(L+ B)wo )
(1-5) (1+ B)wy
In the above question wavelength is
a. 666 nm b. 666 A
c. 666 um d. 6.66 nm0

In above question, the coherence time will be
a. 8x107"s b. 8x10 ™%
c. 8x107% d. 8x107%

Which of the following statement is not correct?

a. Photographic plates are sensitive to infrared rays

b. Photographic plates are sensitive to ultraviolet rays

c. Infrared rays are invisible but can cast shadows like
visible light

d. Infrared photons have more energy than photons of
visible light

The figure shows the variation of photocurrent with anode
potential for a photo -sensitive surface for three differe nt
radiations. Let 1., 1, and |, be the intensities and f,, f,
and f, be the frequencies for the curves a, b and c

respectively.
Photo current

c

0" Anode potential
b. f, =1, and I, =I,
d f, =1 and I, =l,

a. f,="f, and I, =,
c. f,=1% and I, =l

The ratio of specific charge e/m of an electron to that of
a Hydrogen ion is

a.l:1 b.1840:1

c.1:1840 d2:1

The energy required to excite an electron from the ground
state of hydrogen atom to the first excited state, is:

a. 1.602x10 ™) b. 1.619x10 **J

c. 1.632x107*J d. 1.656x107J

A nucleus 2X* emits 9 a-particles and 5p particle. The ratio
of total protons and neutrons in the final nucleus is:

., Z2-13 , (2-18)
" (A-Z-23) " (A-36)
(Z-13) 4 _(Z2-13)
" (A-36) " (A-Z-13)

1 mg gold undergoes decay with 2.7 days half -life period,
amount left after 8.1 days is:
a. 0.91 mg

c.0.5mg

b. 0.25 mg
d. 0.125 mg



13.

14.

15.

16.

17.

18.

19.

20.

In a radio receiver, the short wave and medium wave
stations are tuned by using the same capacitor but coils of
different inductance L, and L, respectively then

a.L;>L, b. Ly <L,

c.L,=L, d. None of these

An antenna current of an AM broadcast transmitter
modulated by 50% is 11 4. The carrier current is:

a. 10354 b.9.25 4 c. 104 d.5.54
The unit of specific resistance:

a. Ohm/cm’ b. Ohm /cm

c. Ohm —cm d. (Ohm—cm)™

One yard in SI units is equal:
a. 1.9144 meter
c. 0.09144 kilometer

b. 0.9144 meter
d. 1.0936 kilometer

If the three points with position vectors (1, a, b) ; (a, 2, b) and
(a, b, 3) are collinear in space, then the value of a + b is:

a.3 b. 4 c.5 d. none
The unit vector along 7 + ] is:
a. k b.i+]
P+) i+]
c. d —
J2 2

If the velocity of the motorcycle v is constant, then
determine the velocity of the mass as a function of x.
Given that ends P and R are co-incident on Q when x = 0:

A body is thrown vertically upwards form the top A4 of
tower. It reaches the ground in # second. If it is thrown

vertically downwards form 4 with the same speed it reaches
the ground in ¢, second. If it is allowed to fall freely form

A, then the time it takes to reach the ground is given by:

21.

22,

23.

24,

25.

26.

t+t t—t
a t=1-2 b.t=1_2
2 2
t
c. t=\4t d.t= |1
5]

A mass of 1 kg is suspended by a string A. Another string
C is connected to its lower end (see figure). If a sudden
jerk is given to C, then y,

a. The portion AB of the string will break

" 4
b. The portion BC of the string will break ’ 5
c. None of the strings will break
d. The mass will start rotating c

A body of mass 2 kg has an initial velocity of 3 metres per
second along OF and it is subjected to a force of 4 Nin a
direction perpendicular to OE. The distance of the body
from O after 4 seconds will be:

b.20m d. 48 m

a.12m c.8m

A force acts on a 30 gm particle in such a way that the
position of the particle as a function of time is given by

x =3t—4¢> + £, where x is in metres and ¢ is in seconds.

The work done during the first 4 seconds is:

a.528J b.450mJ  ¢.490mJ  d.530 mJ

A uniform chain of length 2 m is kept on a table such that
a length of 60 ¢m hangs freely from the edge of the table.
The total mass of the chain is 4 kg. What is the work done
in pulling the entire chain on the table?

a.72J b.3.6J

c. 120J d. 1200 J

The moment of inertia of a ring about one of its diameters
is 1. What will be its moment of inertia about a tangent
parallel to the diameter?

a. 4/ b. 2/ c. %I d. 3/

From a circular disc of radius R and mass 91, a small disc
of radius R/3 is removed from the disc. The moment of
inertia of the remaining disc about an axis perpendicular
to the plane of the disc and passing through O is:

N

a. 4MR* b. 49—0MR2
¢. 10MR? d. 37

—_MR?
9
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31.

32.

33.

The displacement of a particle moving in S.H.M. at any
instant is given by y = asin «t . The acceleration after time

t =% is (where, T is the time period):

2

a. aw b. —aw c. aw? d. —aw

The motion of a particle executing S.H.M. is given by
x = 0.01sin 1007(t +.05), where x is in metres and time is
in seconds. The time period is:

b. 0.02 sec

b. 0.2 sec

a. 0.01 sec
c. 0.1 sec

Two planets revolve round the sun with frequencies IN; and
N, revolutions per year. If their average orbital radii be
R and R, respectively, then R, /R, is equal to:

a. (N,/N,)*"?
c. (N,/N,)*"?

b. (N,/N,)*?
d. (N,/N,)*?

Acceleration due to gravity on moon is 1/6 of the
acceleration due to gravity on earth. If the ratio of

5
densities of earth (p,) and moon (p,,) is (&jzg
P

m

then radius of moon Ry, in terms of R, will be:

a, iRe b. lRe
18 6
c. iRe d. LR

18 23 ¢

A cylinder is filled with liquid of density up to a height 4.
if the beaker is at rest the mean pressure at than walls is:
a.0 b. hdg c. hdg/2  d. 2hdg

A common hydrometer has a uniform stem graduated
downwards form 0, 1, 2,.. up to 10. When floating in pure
water it reads 0 and in a liquid of relative density 1.5 it
reads 10. What is the relative density of liquid in which it
reads 57
a.1.15

c. 1.25

b. 1.20
d. 1.30

Steel and copper wires of same length are stretched by the
same weight one after the other. Young's modulus of steel

and copper are 2x10"' N/mand 1.2x10" N/m?. The

ratio of increase in length.

a.

Slor oo
Do o w

34.

3s.

36.

37.

38.

A rod is fixed between two points at 20°C. The coefficient
of linear expansion of material of rod is 1.1x1075/°C

and Young's modulus is 1.2x10" N/m. Find the stress
developed in the rod if temperature of rod becomes 10°C

a. 1.32x10" N/m? b. 1.10x10® N/m?
c. 1.32x10% N/m? d. 1.10x10° N/m?

A transverse wave is described by the equation
y=y, sin 27{ ft—%). The maximum particle velocity

is equal to four times the wave velocity if:
b. A=7my,/2
d. 1=27y,

a. A=rxy,/4
c. A=my,

A police car moving at 22 m/s chases a motorcyclist. The
police man sounds his horn at 176 Hz, while both of them
move towards a stationary siren of frequency 165 Hz.
Calculate the speed of the motorcycle. If it is given that
the motorcyclist does not observe any beats: (speed of
sound = 330 m/s)

Police car Motorcycle
Stationary
22 m/s, 176 Hz v .
siren
(165 Hz)
a.33 m/s b. 22 m/s
€. Zero d. 11 m/s

A pendulum clock keeps correct time at 0°C. Its mean
coefficient of linear expansions is «/°C, then the loss in
seconds per day by the clock if the temperature rises by
°Cis:

L ot x 864000 1
a. 2 b. = atx86400
-2t 2
2
1 1
— a tx 86400 — atx 86400
C. 2—2 d. 2—
[1 — ﬂ) 1+ at
2 2
A beaker is completely filled with water at 4°C. It will
overflow if:
a. Heated above 4°C

b. Cooled below 4°C
c. Both heated and cooled above and below 4°C respectively
d. None of the above
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45.

One mole of a monatomic ideal gas is mixed with one
mole of a diatomic ideal gas. The molar specific heat of
the mixture at constant volume is:

9R
4

An air bubble doubles its radius on raising from the

a. 8 b. c. 2R d.2.5R

bottom of water reservoir to be the surface of water in it.
If the atmospheric pressure is equal to 10 m of water, the
height of water in the reservoir is:

b.20m

c. 7 0m d. 80 m

The displacement equation of a particle is x =3sin2¢
+4cos2¢. The amplitude and maximum velocity will be

a.10m

respectively:
a. 5,10 b.3,2
c.4,2 d.3,4

2 kg of ice at -20°C is mixed with 5 kg of water at 20°C in
an insulating vessel having a negligible heat capacity.
Calculate the final mass of water remaining in the
container. It is given that the specific heats of water and
ice are 1 kcal/kg/°C and 0.5 kcal/kg/°C while, the latent
heat of fusion of ice is 80 kcal/kg.

a.7kg b. 6 kg

c.4kg d.2 kg

If the radius and length of a copper rod are both doubled,
the rate of flow of heat along the rod increases:

b. 2 times

d. 16 times

a. 4 times
¢. 8 times

The lengths and radii of two rods made of same material
are in the ratios 1 : 2 and 2 : 3 respectively. If the
temperature difference between the ends for the two rods
be the same, then in the steady state, the amount of heat
flowing per second through them will be in the ratio:

a. 1:3 b.4:3

c.8:9 d.3:2

The maximum energy in the thermal radiation from a hot
source occurs at a wavelength of 11x10~c¢m. According

to Wien's law, the temperature of the source (on Kelvin
scale) will be n times the temperature of another source
(on Kelvin scale) for which the wavelength at maximum

energy is 5.5x10”cm. The value of n is:

a.2 b. 4 c. d. 1

N|

46.

47.

48.

49.

50.

Air is expand from 50 litres to 150 litres at atmospheric
pressure. The external work done is

(Given, 1 atm = 10° Nm ?)

a.2x10°] b.2 x 10*

c.2001J d. 2000 J

An electric heater supplies heat to a system at a rate of
120 W. If system performs work at a rate of 80 J s, the
rate of increase in internal energy is

a.30Js’" b.407 s

c.50Js" d.60Js!

1 kg of water is heated from 40°C to 70°C, If its volume
remains constant, then the change in internal energy is
(specific heat of water = 4148 J kg K ")

a.2.44 x 10°J b. 1.62 x 10°J

c. 1.24x10°J d.2.62x10°J

A system goes from A to B by two different paths in the
P-V diagram as shown in figure. Heat given to the system
in path P 1 is 1100 J, the work done by
the system along path 1 is more than
path 2 by 150 J. The heat exchanged

L'

2

by the system in path 2 is _—V
a. 800 J b. 7507
c. 1050J d. 9501

A geyser heats water flowing at the rate of 4 litre per
minute from 30 °C to 85 °C. If the geyser operates on a
gas burner then the amount of heat used per minute is
a.9.24 x 10°J b.6.24 x 107 ]

€. 9.24x10"J d.6.24 x 10°J

Answers and Solutions

1.

(d) From mirror formula 1 l-i-l ()]
v ou

Differentiating equation (i), we obtain

1 1
0=——dv——du
v u’

2
dv = —(lj du
u

Also from equation (i) Y-
u

.. (i)

f
u—f

... (iii)

From equation (ii) and (i)

we get dvz—[uff] A

2
Therefore, size of image is ( S J L.
u=f

(d) Apparent distance of fish from lens

w=02+_0n 04
7 4/3

0.5m



or

or

or

or

From —=———
vV ou
LS S
+#3) v (=05
v=-0.6m

The image of the fish is still where the fish is 0.4 m below

the water surface.
(c¢) Using a sin 6 = n)\

a.i =nlora= n/t.B
D X

_ax

Tl

3x10*x4x107
1x6000x10°

(¢) Frequency of E,, waves going towards the approaching

D

=2.0m

. c+uv
mirror, w'= W,
c

Frequency of waves reflected from mirror and moviong

c

1

towards source, w'" = W
c—v
" ¢ c+v c+v
w'= X W, = w,
c—v ¢ c—v

w, = (t_ﬁ) w, where S :%

(a) Here; 27ﬂ=3><1067r.

2
=——"= 0.666x107° =666x10"m .
3x10
. .024
(a) The coherence time, ¢ = ! = fOT =8x10"'s.
¢ 33X

1
(d) Eox z; also Aipgared > Avisivle SO Einfrared < Evisible

(a) The stopping potential for curves a and b is same.
Ja= T
Also saturation current is proportional to intensity

1, <1,

( elm )
electron  _

(e/m)

MHydmgen — 1840

9. (b) 1

Hydrogen electron

10. (c) Energy to excite the e” from n=1 to n=2
E=-34-(-13.6)=10.2¢V =10.2x1.6x107"

=1.632x10718J

First excited state n=2(34eh)

I

Ground state
(For H, - atom)

n=1(-13.6 eV)

A 9a, A-36 5 A-36
1. (@) , x4 2%, x4 5, X

Number of protons = (Z = 13)
Number of neutrons = (4 — 36) — (Z—13) = (4 — Z - 23)
P (Z-13)

N (4-Z-23)

1 n 1 t/Ti/Z
12. (d) N=N0(E] :N:NO[EJ

1
= Nzgmg =0.125mg

C
13. (b) As V=—
(b) As V="

c c

= v,=—and v, =—
4 A
m s

:> m — S
S Lm
= L,<L,.
14. (a) ICar,ie,ziz I - =10.354
1M | (0.5)
2



15.

16.
17.

L RA
¢) R=p—= p=—=0hmxcm
(© PLZP=T

(b) 1 yard=36inches=36x2.54cm=0.9144m.
(b)A (1, a b); B(a,2,b); C(a, b,3)
AB=(a-1)i+(2-a)]+0k

=ABC=2(0i +(b—2)]+(3=2)k)

where 1 =0

Hence a—-1=0 = a=1 ()
2—a=A(b-2) .. (i)
And 3-b=0 = b=3 . (iii)

With g=1and b=3, A=1

Hence a +b5 =4

. R i+
18. (¢) R=— =
IR| 12412
L
V2o 2
19. (a)Here, L=vH*+x’
or I’ =~H*+x
Differentiating,

But

and

or

20.

or

zL(d_Lj “0+ z(d_j
dt dt
% is velocity of the mass

dx ) . .
= is velocity of motorcycle.

Lv =xv

m

X0 X0
1

(¢) Suppose the body e projected vertically upwards form
A with a speed x. Using equation s =ut+(1/2)at’.

h=—xt,+(1/2)gt; ()
For the second case, h=xt,+(1/2)gt; . .(ii)
Subtracting eq. (1) from eq. (2),
0=x(t,+1)+(1/2)g(3 +1)

x=(1/2)g(t, +1,) . (i)
Subtracting for x in eq. (2),

h=(1/2)g(t,—1,)t, +(1/2) gt; =(1/2)gt 1, . (iv)

If the body falls freely for ¢ second, u =0

or

or

21.

22.

23.

24,

h=0xt+(1/2)gt*
h=(1/2)gt* (V)

Combining eq. (4) and eq. (5), we get
1, 1
Egt Zngltz

t=\tt,

(b) When a sudden jerk is given to C, an impulsive
tension exceeding the breaking tension develops in C first,
which breaks before this impulse can reach A4 as a wave
through block.

(b) Displacement of body in 4 sec along OF

s, =vt=3x4=12m

g F=4N

Force along OF (perpendicular to OF) =4 N

ay:£:£:2m/s2
m

Displacement of body in 4 sec along OF

S, :uyt+la t :%xe(ll-)z =16m

5% [As u,=0]

Net displacement s = /s +5> =/(12) +(16)* =20 m

dx 2
a) v=—=3-8t+3t
@ " +
vy =3m/s and v, =19m/s
W= %m(vf -v2) (According to work energy theorem)

:%xo.osx (192 -32)=5.28J

(b) Fraction of length of the chain hanging from the table
1 60cm 3 _10

= =— =n
n 200cm 10 3

1
|

Work done in pulling the chain on the table:
~mgL  4x10x2
2n® 2% (10/3)%




25. (d) I=%MR2

26' (a) [remaining = I I 34.

1 (2RY ,
+5m T N ()] 35.

whole removed

1 (R

or 1=%(9M)(R)2{5m(§]2

2
91\/[2 X”[Ej =M
7R 3

Substituting in equation (i),
we have [ =4MR’

Here, m =

or
27. (a) Maximum acceleration = aw? = ax47z%n?
=0.01x 4 x (7)? x (60)? = 1447°m/ sec
28. (b) o= 27” 1007 = T = 0.02 sec 36.
29. (d) According to Kepler's law 72 « R®
If N is the frequency then N? oc (R)™
N R -3/2 R N 2/3
or —2=|2 ks N
N Ry R, N
A 37.
30. (@) g :§7erR
R
> g« pR :& = &X _¢€ =
g}ﬂ IDWI RWI
= EZEX Re:>Rm:iRe
1 3 R, 18 38.
31. (c) Mean pressure at walls
0+h hdg
= 22 |go =252
( 2 ] 77
32. (b)Let ¥ be volume of hydrometer below neck and V'
the volume of neck, then
Mg=(V+V')o, 0
Mg=V(1.5c R (7]
g=V(150,) (i) 30,
(V+ V')aw =1.54Vo, V' =05 (77}
Again Mg=(V+%j0', :(V+O'§Vj0', . ()
.. _ o 15
From (if) 1.5Vo, = (I.ZSV) o, —+t=—=12
o, 125

w

33. (b)!/= L = s = X, (F,L and Y are constant)
AY 1, Y

cu

[, 12x10" 3

I 2x10" 5

cu

(a) Thermal stress
=1.2x10" x1.1x107° x(20-10) =1.32x10" N/m*

(b) Wave velocity
b coefficientof ¢t 27 f
coefficient of x 2x/A4

Af
Maximum particle velocity v, =@A=27f),
Given, v, =4v

2rfy, =4Af

12"
2
(b) The motorcyclist observes no beats. So, the apparent
frequency observed by him from the two sources must be
equal.

=1
176[ 330=v ) _ g5 330+
330-22 330

Solving this equation, we get v = 22 m/s

(b) Loss in time per second
AT _1 pno=Lai-o)
T 2 2

Loss in time per day

At = (%atjt :%atx(24x 60x60) = %atx 86400

(¢) Water has maximum density at 4° C, so if the water is
heated above 4° C or cooled below 4° C density decreases
i.e. volume increases. In other words, it expands so it
overflows in both the cases.

(b) Let Cy = specific heat of the mixture

n]C‘,1 +n2C‘,z
y =
n, +n,
lxéR+3x§R
C, = 2 2
1+3
9R
CV :T



40.

(¢) According to Boyle’s law:  (BV))puom = (£5V2) op

(10+h)><§7rr13 :1O><§7rrz3

But r,=2r

41.

=
42.

43.

=

(10+h)r’ =10x87 = 10+h =80
h=T0m
(a) x=3sin2t+4cos2t.

From given equation

a; =3,a0, =4, and ¢:%

a:\/al2 +al :\/32 +4% =5

Upax =a@ =5%x2=10

(b) Heat released by 5 kg of water when its temperature
falls from 20°C to 0°C is,

Q, =mcAd =(5)(10°)(20-0) = 10° cal

When 2 kg of ice at -20°C comes to a temperature of 0°C,
it takes energy:

0, =mcAf=(2)(500)(20) = 0.2x10’ cal
The remaining heat Q =0, —Q, =0.8x10’ cal will melt a
mass m of the ice,
5
Where’ ngzm:
L 80x10
So, the temperature of the mixture will be 0°C, mass of
water in itis 5 + 1 = 6 kg and mass of iceis 2 — 1 =1 kg.
2 2

(b) roéocr_ — &:%Xl_l

I I Q I

&—ix
1

Q

Q_KAG-6,) _ Q

[As (0; - 6,) and K are constants]

[ jl :r12><12

4
—_— XLt =—X
9

IRk
t 2

2_8
1 9

45.

46.

47.

48.

49.

50.

T, Am, 55x10° 1
© 1 _Tmg s —==
T, 4, 11x10° 2

= n=1
2.

(b) Work done,
W =PAV =2 x 10> (150 —50) x 10° =2 x 10*J
(b) According to first Law of thermodynamics
AQ =AU + AW

S AQ AU AW

At At At
Here, AQ =120W,
At

AW _ 80Js!
At

AU 10 -g0=401s"
At

(¢) Since volume of water remains constant, then work
done
AW =PdV =0
According to first pair of thermodynamics

dQ =dU + dW, dU = dQ = mSAT
=1 x4148 x (70 —40) =4148 x 30

= 124440 J=1.244 x 10° J s
(d) The change in internal energy of AO
system will be same for both paths 1 ’ >V
and 2.

Along path 1, AQ, = AU + AW, ...(1)
Along path 2, AQ, = AU + AW, ...(11)

Subtract (i) from (i), we get
or AQ, — AQ,=AW' - AW,
1100 - AQ, =150
AQ,=1100-150=9501J

(a) Here, volume of water heated = 4 litre min™.
1 litre = 1000 g,
then mass of water = 4 x 1000 g min"' = 4000 g min"'
Rise in temperature
AT =T,-T,=(85-30)°C =55°C
Specific heat of water, s =4.2 ] g '°C"'
The amount of heat used, AQ = MSAT
=4000 x 4.2 x 55 =924000
=9.24 x 10’ I min ™'
aaa
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