JUNE 3™ WEEK CLASS TEST 5

CIRCULAR MOTION

PHYSICS (FOUNDATION)

Dear student following is a Moderate level [O O @ O O] test paper. Score of 15 Marks in 10 Minutes would
be a satisfactory performance. Questions 1-10 (+3, —1). (All Questions have Single Options correct)

Q.1

Q.2

Q.3

Q.4

Q.5

Q.6

The ratio of the angular speed of minutes
hand and hour hand of a watch is
(A)6:1 (B)y12:1
(©)1:6 (D)1:12

For a particle in circular motion, the centrip-
etal acceleration is

(A) less than its tangential acceleration

(B) equal to its tangential acceleration

(C) more than its tangential acceleration
(D) may be more or less than its tangential
acceleration.

A body is revolving with a uniform speed v in
a circle of radius r. The tangential accelera-
tion is

(A)v/r (B)v:/r (C)zero (D)v/r?

Two particles of equal masses are revolving
in circular paths of radii r, and r, respec-
tively with the same speed. The ratio of their
centripetal forces is

r 2 2
A (B)J% (©) [:—;] (D)[:jj

Radius of the curved road on national high-
way is R. Width of the road is b. The outer
edge of the road is raised by h with respect
to inner edge so that a car with velocity v
can pass safe over it. The value of h is

vb v vZR v2b
(A) Rg (B)Rgp (O q (®) &

In a circus stuntman rides a motorbike in a
circular track of radius R in the vertical plane.
The minimum speed at highest point of track
will be

(A) J2gR (B)2gR  (C) {3gR (D) \/gR

Q.7 Astring of length L =1 mis fixed at one end
and carries a mass of 100 g at the other

end. The string makes /5 / it revolutions per
second about a vertical axis passing through
its second end. What is the angle of inclina-
tion of the string with the vertical ?

(Take g = 10 ms™)
(A) 300 (B) 45° (C) 60° (D) 750

Q.8 Asimple pendulum of length r = 1 m and bob
mass 100 g is swinging with an angular am-
plitude of 60°. What is the tension in the
string when the bob passes through the equi-
librium position ? (Take g = 10 ms™)
(A)IN  (B)2N (C) 3N (D) 4N

The following questions consist of two statements
one labelled Assertion (A) and the another la-
belled Reason (R). Select the correct answers to
these questions from the codes given below :
(A) Both A and R are true and R is the
correct explanation of A.
(B) Both A and R are true but R is not cor-
rect explanation of A
(C) Ais true but R is false
(D) A is false but R is true.

Q.9 Assertion : In circular motion, work done
by centripetal force is zero.
Reason : In circular motion centripetal
force is perpendicular to the
displacement.

Q.10 Assertion : When a vehicle takes a turn on
the road, it travels along a
nearly circular path.

Reason : In circular motion, velocity of
vehicle remains same.
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ANSWER KEY

Que.| 1 4 5 6 10
Ans. | B D C A A D C B A C
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JUNE 3™ WEEK CLASS TEST 5 CIRCULAR MOTION

PHYSICS (FOUNDATION)

SOLUTIONS
Sol.1 (B) Sol.7 (C)
Angular speed of minute hand, Given,
21 \/g
©n = 60x60 25 m=100g=0.1kg,n=">HzandL = 1m.

Sol.2

Sol.3

Sol.4

Sol.5

Sol.6

Angular speed of hour hand,

21
©n = 12x60x60 Y
0ooom g
W

(D)

()

A body revolving in a circle with a uniform
speed has radial acceleration only and no
tangential acceleration.

(R)

If m and v are constants then

1
FO =
;

F rn
. F, = ['EJ

(A)
We know that

v2 h
tang = — andtang = —

Rg b
Hence
h v
b~ Rg
v2b
O h = Rig
(D)

Minimum speed at the highest point of vertical

circular path v = /gR

Referring to Fig., tension T can be resolved
into two perpendicular components : T sin 6
and T cos B. The horizontal component T
sin @ provides the centripetal force for
circular motion and the vertical component
T cos 0 balances with the weight mg. Thus,
sinceR=CB =Lsin g

Tsing = my = mw?’R
R
=mwlsing ... (i)

and Tcose =mg ... (i)
From (i) we have T = mw’L=mw? (- L=1m)
Using this Eq. (ii) we get,

mw? cos § = mg

_9 __9
or cos 9 = w? _ 4men?
10
COSG=?=O.5
4" x —
Tl'z

Which gives § = 60°.
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Sol.8 (B) Sol.9 (A)
When the bob passes through the equilibrium We know that W = Fs cos 6
Esswlon 0, the tension in the string is given in the circular motion if § = 90° then W = 0
2

T=mg+ mv Sol.10 (C)
In circular motion the frictional force acting
where v is the speed of the bob at O. Now, towards the centre of the horizontal circular
the potential energy of the bob at the path provides the centripetal force and avoid

overturning of vehicle. Due to the change in
direction of motion, velocity changes in
circular motion.

extreme position A = mgh (see Fig.) which is

1
converted into kinetic energy > mv? when it

reaches O. There fore

1
> mv? = mgh

or v2 = 2gh.
Using this we get

2mgh

T=mg+

Now in triangle PBA, PB = r cos 8. Therefore,
h=PO-PB=r-rcos 6 =r(l -cose).
Using this value of h, the tension is
T=mg+ 2mg (1 - cosg)
T=mg {1+ 2(1-cose)}

Given, m=100g =0.1kg,r=1mand ¢ =
600°. Putting these values, we get T = 2N.
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