Physics

10.

¥ n" division of main scale coincides with (n+1 f' divisions of vernier scale. Given one
main scale division is equal 10 '3’ units. Find the least count of the vernier,

Find the focal length of the lens shown in the
figure. The radii of curvature of both the surfaces
are eqgual to R. B M

_A&

Fraquency of a photon emitted due to transition of electron of a certain element from
L to K shell is found to be 4.2 x 10" Hz Using Mosszley's law, find the atomic number
of the element, given that the Rydberg's constant R = 1.1 = 10" m™.

S

An insulated container containing mono atomic gas of molar mass m is moving with a
velocity ve. If the container is suddenly stopped. find the change in temperature.

A particle of mass m, meoving in a circular path of radius e
R with a constant speed vzis located at point (2R, D)at ! .
time 1 = 0 and 3 man starts moving with a velocity w

along the +ve y-axis from origin attime t = 0. Calculate

the linear momentum of the particle wrt. the manasa "¢ -
function of tme.

Atuning fork of frequency 420 Hz resonates with a tube closad at one end of length
18 em and diameter £ cm in fundamental mode. Calculate velocity of sound in 3ir.

How a battery is to be connected so that the shown c
rheostat will behave like a potential divider? Also indicate I

the points about which output can be taken. e,
R
Charges +q and-q are located at the corners of a cube - .
of side a as shown in the figure. Find the work done to
separate the charges to infinite distance. =
- =1

A radioactive sample emits n f-paricles in 2 sec. In next 2 sec it emits 0.75 n B-
particle, what is the maan lifz of the sampla?

In a photoelectric experiment st up, photons of energy 5 &V falls on the cathode
having work function 3 eV. (a) If the saturation current is ia = 4pA for intensity 10
Wim”. then plot a graph between ancde potential and current. (b) Also draw a graph
for intensity of incident radiation 2 x 10™° W/m".
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19.

A wheel of radius R having charge Q, uniformly
distributed on the rim of the wheel is free 10 rotate
about a light horizontal red. The rod is suspended by
light inextensible sirings and a magnetic field B is
applied as shown in the figure. The intial tensions in
the strings are Ta If the breaking tension of the strings
3%

are 2 | find the maximum angular velocity e with
which the wheeal can be rotated.

A string tied betwean x = 0 and x = { vibrates in

fundamental mode. The amplitude A, tension T and
mass per unit length wis given. Find the total energy of

the string.

A bubble having surface tension T and

radius R is formed on a ring of radius b (b b
<< R). Air is blown inside the tube with
velocity v as shown. The air molecule
collides perpendicularly with the wall of the
bubble and stops. Calculate the radius at
which the bubble separates from the ring.

Shown in the figure is a container whose top and
ttom diameters are D and d respectively. Atthe
:tom ofthe container, there is a capillary tube of

outer radius b and inner radius a. The volume flow

rate in the capillary is Q. If the capillary is removed
the liguid comes out with a veloaty of ¢ The
density of the liquid is given as p. Calculate the

coefficient of viscosity n.
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SOLUTIONS

1. (n + 1) division of vemier scale = n division of main scale
n
= one Vemier division = n+1 main scala division
1 a

Leastcount =1M.S.D.— 1V.D.= N=1MS.D.= n=1

2.
For an object placed at infinity the image after first
refraction will be formed at v,
B_ I "k
vy == +R . (i)
The image after second refraction will be found at
¥a

Lo T T o e ]

va v =R ... (i)

adding (i) and (i)

B _Ms=hi o

v R = g =y

2R

Therefore focal length will be ¥2 7
'1__‘:1.m

2. (Z-1 Rhecll 4
M
(2- 1)°= 23RC = Z2=42

1
4, Lossin K.E. of the gas AE = 2(nm)Ve.
where n = number of moles.
If its temperature change by AT.

3 1

Then n2RAT = 2 (am)¥a
m

= AT = 3R .

L]
o= R

¥, = (-v, sinati + v, cos o))

v1 -\"‘i

= V=V ==V, SiNoti + (Vs COS =V, )j



e.

AW

(£+08r)= & 4&f
v=4f ({+ 08 r) =236 m/s.
Battery should be connecied c
across A and B. Out put can be
taken across the terminals Aand C A'—m—tg
or Band C. " i
[
= ]
Wm-u = APE =
- - " -]
S.3 .1
g a1 2 2143
— -
LI S Y R Y
= 4=z, ?E =] '

10.

1.

"

Let N be the number of active nuclei at time 1= 0.
Hence n =Ny (1 -2
1.75n=N, (1= e

1 _1-e®
= 175 1-e &
= e%.175e" +075 =0
1 2

= & In(4/3)sec.

ETE

ry (&)

Ve ==2V

dQ
(a) &t =csA[T ) - T )
Rate of heat loss per unit area = 585 watt / m”.
(b)LetT.be the temperature of the hot oil
KAT =) _soe s

= =
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14,

MyXy + MaXy -vgt
Xg= My+mM,

ﬂﬁu“—ms«cﬂ]
= x=wt+ M
d*x
_1-—.#4';2 ﬂt
(bya;= a2 s

The separation (x = ) between the two blocks will be
equal to fo when the acceleration will be equal to zero.

mﬂ.hu-msm—nn-msm;

=% = 2
for a,=0
.1‘ Ny
Xy -y = i A

Alternate (b)

In center of mass reference frame. maximum separation of the
blocks = 24, (using conservation of energy). If xyand x;be the
separation of the blocks from center of mass at the moment of
maximum separation

W+ 2 = 2fsand mgg = Mo

Efq/l 1-—’.
bu.—. %= 2A

I'ﬂ-,z

(a) nusinB0® = ugsinr
£

i -
= 2 sinr ey
= r=30°
The refracted ray inside the
prism hits the other face at 807,
hence deviation produced by
this face is zero and hence
angle of emergenca is zero.
(o) Mukiple reflection  occurs
batween the surfaces of  the
film
for minimum thickness
Ax = 2ut= i, where t =
thickness
X
= t= 20 =125 nm
For escape velocity from the surface of moon

pacil
= v, = Y R where Mis the mass of the moon.
sonfioe
GMrrl_ l G!I.«'In'n::“:hIC
3
F.E. inside the crater of moon will be =— R " R

Ll o T



15.
(a) Flux through the sgquare loop

N W I

axladin2
do
Inducedemf @ = =t = -

Fa

El ako In2 cosan
Charge on the capacitor

My
Q=Ces= —CTamlnE cosot = -Qyeosat (say)
da
Currentin the loop = dt
Ho
= = Chke'a In2 sinot
M_:.
ke= *® Chaw’in2
(b} a

Q,
l\ g0 [ 2we)
x2 ; 20 '
-Qs

P Q2

18. (a) K.E4u=-APE, =PBE = ¥ &
(b) F = QE
QP

= 2med’ i :
= <®y0  along positive x-axis.

17.
ETD = m - i —— d ——
(1)
For moment of forces about P iT’
o d

e

q 2= x:ﬂ""xad-ng:

| LAl
= M.

e
= gBR?

= (e

18.



EF
wherek=%f ando= ¢ 18

L.

dt sin kx sin ot =vex (%) = Ao sin kx
£
I%m%“ sifikx  A%RT

E=0 = 4§

2m x 2Tsin@=pAv’  Teine

b
= 4HT = R = 7
prbd” T
AT
= R=#¢V Telng
20. When the wbe is not — —
there. X P
1 1
P+ hpg + 29”?: Ep"‘g B P
1 —
i
:-.I:ZI"'||hII “blv
=z Ty e

By Poiseuille’s equation the rate of flow of liquid in the capillary
tube

TARS?
Q= Sqf
1 1P
where AP =P +pgh = 2p¥elL D°]
1[4 b zat

12| B
Q=TpviL D' Bnf
ra'ovg [ b1

n= 16Q¢ | D7)




