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Q1.

Q2

Q3.

Q4.

A railway track is banked for a speed v, by making the height of the outer rail h
higher than that of the inner rail. The distance between the rails is d. The radius of
curvature of the track is r.

(@ 2=2 (b) tan(sin14) = =
ST h_ov
(C) tan (E) _rg (d)r - dg

An automobile enters a turn whose radius is R. The road is banked at angle ' for
speed v. Friction is negligible between wheels of the‘automobile and road. Mass of
the automobile is m and speed is v. Select.the correct alternative:

(@) net force on the automobile is.zero

(b) normal reaction-on.the‘automobile-is mg cos 6

(c) normal reaction on the automabile is mg sec ©

(d) net force on the automobile is / (mg)? +.(mv?/R)?

A hemispherical bowl of radius risrotated about its axis of symmetry which is kept
vertical.\A.small block is kept at.a position‘where the radius makes an angle 6 with
thevertical. The block-rotates with-the’bowl without any slipping. The friction
coefficient between-the block and the bowl is p. The maximum speed for which the
block will net ship
g(sin0< i cos0)
(3.) [rsin 6(cos O+u sin 0)
g(sinO@+ucos ) 1/2
(C) [rsin 6(cos 6—pusin 9)]

12 1/2

(b) [ g(sinO@+ucos @)
rsin@(cos 0+usinb)

(d) none of these

A block of mass in is moving in a circle of radius R with speed v inside a smooth
cone as shown in figure. Choose the wrong options.

- H — - _ mvz
@N=0ifv=,/Rgtan6 (b)NsmO—T
(c) block is in equilibrium (d) block is accelerated
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Q5. A car moves along a horizontal circular road of radius r with velocity v. The
coefficient of friction between the wheels and the road is u. Which of the following
statement is not true?

(a) The car will slip if v >,/urg.
(b) The car will slip if p <_g

B R . v2
(c) The car will slip if r > o

(d) The car will slip at a lower speed, along with some acceleration, than if it moves at
constant speed.

Q6. A curved section of a road is banked for a speed v. If there is no friction between the
road and the tyres then
(a) a car moving with speed v will not slip on the road
(b) a car is more likely to slip on the road at speeds higher than v, than at speeds lower
than v
(c) a car is more likely to slip on the road at speeds lower than v, than at speeds higher
than v
(d) a car can remain stationary on the road without slipping

Q7. Acyclist moves along a curvedroad with:a velocity v. The road is bhanked for speed
v. The angle of banking is-6.-Which-of the following statements is not true?
(@) The cyclist will lean-away from thevertical at an angle 6.
(b) The normal reaction of the road is greater than weight of cycle plus cyclist system.
(c) There will\be no force of friction between-the'tyres.and the road.
(d) Thecyclist is in equilibrium with respect te.the'ground.

Q 8. ¢ AcurvedTroad 0of 50 m in radius/is’banked)to'correct angle for a given speed. If the
speed is to’be doubled, keeping the same-banking angle, the radius of curvature of the
road should be changed'to
(@200 m (b) 150 m (c) 200 m (d) 250 m

Q9. A simplependulumof length | is set in motion such that the bob, of mass m, moves
along a herizontal circular path, and the string makes a constant angle 6 with the
vertical. The time period of rotation of the bob is t and the tension in the thread is T.

@ t=2n/l/g (b)t=2n/lcos O /g

() T = 4mm! (d) The bob is in equilibrium

t2

Passage (Q.10 to Q.12)
A string of length 1m is fixed at one end and carries a mass of 100g at the other end.
The string makes (2/m) revolutions per second around vertical axis through the fixed
end. As shown in the figure then
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Q 10. The tension in the string is

(@ 10N (b) 1.6 N
(c) 6N (d)3N
Q 11. The angle of inclination of the string with the vertical is
(@) cos™1(8/5) (b) sin"1(5/8)
(c) tan~1(5/8) (d) cos1(5/8)
Q 12. The linear velocity of the mass is
(@) 3.12m/s (b) 6.24m/s
(c) 1.56m/s (d)'12:48m/s

Q 13. Assingle wire ACB passes through a ring C which revolyes-at a constant speed in the
horizontal circle of radius r, as shown'in the figure. The'speed of revolution is

-
Ve

.......
--------------------

@79 (b) Y279 (©)22rg ()2 rg

Q 14. A particle P’ofimass m is attached to a vertical axis by two strings AP and BP of length
| each. The separation AB = |. P rotates around the axis with an angular velocity . The
tensions in the two strings are Ty and Ta.

A

.l

L
&

LIB
@TL1=T> (L) T1+T2= mao?l
() Ti—T2=2mg (d) BP will remain taut only if ® > /2g/1
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Answer Key
Q.lb Q.2c Q.3c Q4c, a Qb5¢c
Q.6a Q.7d Q.8c¢ Q9h,c |Q.10b
Q.11d Q.12 a Q.13 a Q.14b, ¢, d
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Written Solution

DPP - 4 .Conical Pendulum, Motion of vehicle on
circular path, Banking of roads

By Physicsaholics Team



Q1) Arailway track is banked for a speed v, by making the height of the outer rail h
higher than that of the inner rail. The distance between t% . The radius of

curvature of the track is r. %
C M
] @ >)
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Q2) An automobile enters a turn whose radius is R. The road-is\banked at angle 6
for speed v. Friction is negligible between wheels of the% and road. Mass

of the automobile Is m and speed is v. Select the correct.z iven. ANCGaS
D
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(b) normal reagtior | Cos 6 NG 6 <
(e normal s mg sec 0 d
N'=hm3 88

%et force\on the aut% ' (mg)? + (mv?4/R)? )
@@ e



Q3) A hemispherical bowl of radius r is rotated about its axis of symmetry which is kept
vertical. A small block is kept at a position where the radius gle 6 with the
vertical. The block rotates with the bow! without any sli Iction coefficient

between the\géo‘gk and the bowl is p. The maximum % the block will not slip
_\.

Y 8S-0 Cog N 80 MY%\JG
%‘@' g/s.ha = Wk 556 Gy
R
3(55(0 _)—Ma S'kG "V‘YL\) S @ (aﬂB

w
i 8
g(sinf—u cos’ 9+u cos 0) 1/2
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9 (S”(>‘ % (d) none of these
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Q4) A block of mass in Is moving in a circle of radius R @ Vv inside a
smooth cone as shown in figure. Choose the wrong

sth




Q5) A car moves along a horizontal circular road of radius rw i velocity v. The
coefficient of friction between the wheels and the road i of the following
S |
0

statement is not true? N @g Y
%
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Wr moving with sp lip on m
(b) a car iIs more I|k the road higher than v, than

at speeds Iower
(c) acar |s ‘ , to shp@ pad at speeds lower than v, than at

speeds hlg
(d) a car can remain on the road without slipping



Q7) A cyclist moves along a curved road with a velocity v.
speed v. The angle of banking is 6. Which of the followi
N(os 0 = my N Re

d is banked for
nts IS not true?

0

)T

. PGt

- CN

() The cyclist will 52 3 %@a vertical atanangle o.

(b) The normal reac 'h disgre eight of cycle plus
cyclist system. » i%

(c) There een the tyres and the road.

rce of f i@@
Mhe cychist Is In eql@ respect to the ground.




Q8) A curved road of 50 m in radius Is banked to correc a given speed. If

the speed Is to be doubled, keeping the same banking n% lus of curvature

of the road should be changed to %‘
@ﬁ x@

@ K/ 200 m (d) 250 m




moves along a horizontal circular path, and the string m

tant angle 6 with

Q9) A simple pendulum of length | is set in motion such thew“g%)b, of mass m,
’ S
e

the vertical. Tth time period of rotation of the bob |

IsT. | i;%

N

on In the thread



Passage

A string of length 1m is fixed at one end and carries a m at the other end.
The string makes (2/m) revolutions per second aro ééx\g axis through the
fixed end. As shown in the figure then \\
— 2w —= (v
C&> - -—_}T— Kﬂ/sﬂc 4 35‘

(Q10) The tension in th / <>\
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Q11) The angle of inclination of the string with the @
T (Copd = My %
I C 50 = IP@%

(ay<cos 2 = (b)

(c) tan™ 1 5/8






Q13) Assingle wire ACB passes through a ring C which re t a constant speed
In the horizontal circle of radius r, as shown in the figt e d of revolution is
BN
7




of length | each. The separatlon AB = |. P rotates around Ith an angular

Q14) A particle P of mass m is attached to a vertical axis b)%ﬁmgs AP and BP
velocity o. The tensions in the two strings are T, an

I A %
g9 s Wk
T @
o= vy 27
o J;r
1,-T, ——zw\
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\)/.Iy Tz giga& illremain taut only if o > ,/2g/1
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