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MOTION OF A VEHICLE ON A
PLANE CIRCULAR ROAD

w Let a car of mass m is moving with
cgnstant speed on a plane circular

road of radius r.




gmissiongyan
LLED'S LEARN TOGETHER |




©ZIpca | Foundation

g@missiongyan

The following forces act on car —»

(i) Weight of car w=mg

(vertically downward)

(i NOrmal reaction force R

(vertically upward)
2
(iii) Centripetal force f_ = LG
:
(In moving direction)
(iv) Frictional force f, =uR

(Opposite of moving directional)
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In balancing conditions,

TS (i)
.-
Y = uR.......... (ii)
r —_—
O dividing equation (ii) by equation
0N < e
yi_ \j fura’
g
Ve =urg
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MOTION OF A VEHICLE ON
BANKED ROAD

= \When a vehicle takes a circular turn

® : :
&[\ ol aroad, so to provide essential

centripetal force the outside part of
the road is slightly upraised with
respect to innerside. It is called

banking of road.
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w The angle by which the outside part

is raised, is called angle of banking.
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Safe speed (The friction force
Optimum speed is ineffective)
= Suppose banking angle of banked

road is 0 and the radius of circular

batiked road is r.
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In ba.ancing condition

(i)
mv’ _ Rsin®

/ﬁrg " Rcos6
2
V—=tan9

rg




Under CSR Support by . . ®
ve = rgtan®
/

!V =,/rgtano ‘
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(B) Maximum Safe Speed (When friction

force is effective)
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In balancing condition

mg + fsin® = Rcos6

RcosO - fsing ........... (i)

>
=Rsin0 + fcoso............... (i)
[ =

On dividing eqg" (ii) by eq" (i)

.

mv’ Rsin®+ pRcoso

rmg ~ RcosO-fsind

V? _Rsin6 +uRcos6
rg RcosO-usind
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V? _ tanf+yp
rg 1-ptanod

//ﬁ/ [tan9+u]1
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(C) Minimum Safe Speed (When friction force is

effective)

(

> f cosO
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In balancing condition,

mg =Rcosb +fsind ... (i)
e )
e + fcos® =Rsind
V2
=—=+Rsin0-fcos6 ............ (ii)

r —_—

On dividing egn(ii) by eqgn (i)
}pvz _RsinB-fcos#6
rr\pg Rcos6 +fsind

2

v® _Rsin6-pRcoso
rg RcosO+puRsind
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10. A cyclist speeding at 18 km/h on a

y=2m  u=21 " Jevel road takes a sharp circular turn

of radjus 3 m without reducing the

speed, The co-efficient of static friction

between the tyres and the road is 0.1.

e — = e

Will the cyclist slip while taking the

turn?




EXAMPLE o

Answer :
V=18knﬁh=1BXf%=5WUS
"//—_\

=l
l,l=0.1 \j >Vmgb4\
: T can netobe
v =4/urg o
Fm it s Speed.
v =40.1x3x9.8

v=+2.94
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V,ax <V according to the question, so
condition is not fulfilled the cyclist will

slip while taking the circular turn.



é\( 11. A circular racetrack of radius 300 m is
—— . banked at an angle of 15°. If the
N:O'Z.f@:u - o
coefficrentof friction between the
wheels of a race-car and the road is
0.2, what is the (a)\gpri\mfl,l\n}geeed oli
the racecar to avoid wear and tear on
its tyres, and (b) maximum

permissible speed to avoid slipping?
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Answer :
r=300m
0="15°
m =410.2

(a) The optimum speed of the race-car

v =4/rgtano

v=y300x9.8

xtan15°




EXAMPLE oo

(b) The maximum permissible speed of
— rg(p + tano)
o (1-putano)

£//800x9.8(0.2tan15°)
(1-0.2tan15°)
> Ltan15° =0.2679)

AL \/300 x9.8x 0.4679
T 0.946

V__ =41454.15

V__ ~38.1m/sec

—




LEARNING OUTCOME ooy

To study for motion in circular path




ASSESSMENT g

What should be the radius at least of a
plane turn for safe cycling of a cyclist
with uniform speed of 7m/s without

learning? [F%J

1
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ASSESSMENT o

Define safe speed or optimum speed?

y




