JANUARY 2024 102(N)

| APPLIED PHYSICS-1
Time Allowed: 2.5 Hours
Full Marks: 60

Answer to Questi

3 est|

No. 1, out of 2 mhr%s r:;‘:];::oiilcoqrcmup A must be written in the main answer script. In Question
- » | marks s allotted for right answer and 1 marks is allotted for

correct explanation of the answer.
Answer any Five (05) Questions from Group-B.

GROUP-A
1. Choose the ;
comect answer from the given alternatives and explain your answer (any ten): 2x10-20

i. The dimensional formula i
of torque is-
) Wa) [M'L*T?] b)[M' L2 Ty ¢ [M?L*T?] d)[M'L!'T7)
i Whi \ i
hich of the following pairs does not have the same dimensional formula?

a) Force and : ; ”
due to ;a;ri:;,rfm‘ b) Work and Heat, ¢ ) Velocity and Angular velocity, d ) Acceleration and Acceleration

iii. The correct number of signi i i
gnificant figures in 0.62
a)4 b)3 ¢)5 d)2 . o

1v. If the kinetic cnergy of a body i i
y increase by 100%, th tu d se by -
2) 112% b)100% ¢)41 % d) 50%}! en momentum of the body increase by

v. Angle of banking is independent of-
a) velocity of the vehicle b) radius of curvature c) acceleration due to gravity d) mass of vehicle

vi. Newton second stands for the unit of
a) Energy b) Momentum ¢) torque d) energy

vii. On which of the following factor does the moment of inertia of an object not depend upon
a) Axis of rotation b) Angular velocity ¢) Distribution of mass d) Mass of an abject.

viii. In an inclined plane, the relationship between angle of friction, 8 and angle of repose, ® is -
a) >0 b) ¢ <@ c) ® =0 d) »>>0
ix. What energy transformation takes place when you turn on an electric light?
a) Chemical — light + heat b) Chemical — electrical + heat ¢ ) Mechanical — light + heat d) Electrical —
light + heat
x. Angular momentum(L) of a rigid body is equal to (I=Moment of Inertia, ® = angular speed, a = angular

1 L o
acceleration) a) L=In b)L= Slo c) L= ?I’m d) L=1la
re of length 1 m and cross-sectional area is 0.10 cm®. The longitudinal

I N is suspended by a wi
xi. A load of 98 N1 p 2 b) 9.8 x 10¢ N/m? c) 980 N/m? d) 9.8 x 10° N/m2.

stress  will be . a) 98x10* N/m

ded to Water, its surface tension will
) remains unchanged d) none of these.

osity of Blood and Water ?
iscous than water. ¢) Water is more viscous than blood.

xii. When the detergent is ad
a) decreases b) increases €

xiii. What is the relation betwecqlhc visc
a) Both are equal. b) Blood is more v

d) They cannot be compared.
Cp — Cv =R, the amount of gas taken should be -

iv. While deducing the relation
o haI;Any amount b) n mole ¢) { mole d) 1 gm

he Celsius and Fahrenheit scale gives the same reading?

{ temperature, do t
XV. At ‘:’;ion P b) 0“ c) -40[. d:l '?20
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GROUP-B
Answer any Five (05) questions.

2. a) Give the nam .

b) The viscous fiéi?é“d““?“‘“‘ physical quantities and their units in S.L system.
the ball, ii) mrﬁcim):fcupg on a steel ball falling through a viscous liquid may de
expression for the vi viscosity(n) of the liquid and iii) terminal velocity (V) ©

¢) What do scous force (F) by the method of dimensional analysis

You mean by absolute error and percentage in the m:asmm?:en-t?

pend on i) radius (r) of
f the steel ball. Find an

(3+3+2).
3. a) State the principle of conservation of linear momentum

b) A 10 kg gun fires a byl
g let of i : . . .
¢) Give one example of cenh-ifl:::]ssfnrcsos. Wil & ety of 400 M. il e il velociiy oF S R

d = .
) Why does a cyclist bend inwards while riding along a curved path? (243+142)
4. :; ;Vntl:t iisht;ltc;nt by coefficient of friction and angle of friction?
e ¢ total mechanical energy of a freely falling body under gravity is conserved.
the body when

¢) A body of mass 5 kg is dropped fro - eti

it hits the ground, pped from a tower of height 100 m. Calculate the kinetic energy of (24343
3. a) Define the terms angular momentum and the torque. Write down the relation between them.

b) State perpendicular axes theorem.

¢) An uniform circular disc having diameter 2 m and mass 2 kg undergoes rotational motion. Evaluate the
moment of inertia about an axis passing through the centre and perpendicular to its plane. (1+1+1)+2+3

6. a) Define stress, strain and elastic limit.
b) What do you understand by the statement that Young's modulus of structural steel is 2.0% 10" N/m? ?
¢) Draw and explain a typical stress-strain curve for a metal (mild steel). (1+2) +2+ (142)

7. a) What is Reynold number ? State the difference between streamline flow and turbulent flow.
b) A drop of liquid is always tends to acquire spherical shape—Give reason.
¢) Write Bernoulli’s Principle and give one example of application where the Bemoulli principle is
( 142)+2+(2+1)

applied in daily life.
a) Define molar specific heat of a gas at constant volume and at constant pressure. Write the S.1. unit of molar

specific heat.

b) Find the dime
c) The walls of a refrigerator are 8cm t

is 35°C. How much power in watt m i _ i
Thermal conductivity of the material of the refrigerator is K= 0.42 S.1. unit.

pansion of a solid substance and write its relation with the coefficient of

nsion of the coefTicient of thermal conductivity.
hick having a surface area 15m’. The temperature outside the refrigerator

ust the refrigerator supply in order to maintain 0°C inside the refrigerator.
(1+1+1) +2+3

9. a) Define coefficient of volume ex
i nsion. : . '
b])mesatraf: z'lae equation of continuity of a fluid flow. Which conservation law is expressed by the equation of
W}f:tn(;:)n;::i;ean by the statement “The coefficient of linear expansion of brass is 19 x 10° K" 9
c) o . (2+1)H2+1)42
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