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Topic :- MOTION IN A PLANE

1 (b)
Net acceleration in nonuniform circular motion,
9002 2
a= |g2+a2= 2 (_) =2.7m/s
t c (2) + 500

a; = tangential acceleration

2
a. = centripetal acceleration = ”7

dx _

d
Uy =, = 2ct and vy=d—3t/=2bt

2v=p2 4 v2=2t(c? + )"/

3 (d)
2
Tension at mean position, mg + ==~ = 3mg

v = Zgl
And if the body displaces by angle 8 with the vertical

Then v =+/2gl(1 - cos8)

Comparing (i) and (ii), cos 8 = 0560 = 900
4 (b)

: 1,
h=(usm9)t-§gt

d=(ucospg)t or t=
( 6) ucoso

d 1 d?

ucoso 28 u?cos? @

d g
u=
cosf.2(dtang-h)

5 )

Resultant acceleration

_ \/( tangential )2 (centripetal )2

h=using.

acceleration acceleration
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6 (d)
a, = k*rt* =”72 or v=krt?

: L d
The tangential acceleration is ar = d—: = 2krt

The tangential force on the particle, F7 = mar = 2mkrt

Power delivered to the particle

= Fr = may = 2mkrt = Frv = 2mkrt) (krt)? = 2mk?r?t3
7 (<)

Tension, T = mTvz + mgcos 6

mv?
For,0 =30°,T, = — + mg cos 300
mv?

6 =60°T, = - +mg cos60° . T1>T,
8 (c)

Here,r =300 m,u = 0.3,g = 10 ms2

Vmax = VA TE = \/0.3 x 300 x 10 =30 ms!

18 1 1
=30x—kmh =108 kmh-

5
9 (©
Let v be the velocity of projection and 9 the angle of projection
Kinetic energy at highest point
1 2. 2
= zmv cos“g or Ejcos®g
Potential energy at highest point
= E} - Ej cos® g = Ek(l - cos? 9) = Esin? 0
10 (a)
Here A - OP = 10 units along OP
B- (@) = 10 units along 0Q
¢+X0P =30°and 2X0Q = 135°
2Q0X =180° - 135°=45°

A
A sin 30° -i
P

45°
X' < .
A T
B sin 45° -i B cos 30° -i

Resolving A and Binto two rectangular components we have A cos 30° along 0X and A
sin 30° along OY. B cos 450 along OX' and Bsin45¢ along OY".
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11

12

13

14

15

PRERNA EDUCATION

Resultant component force along X-axis.
(A cos30° - Bsin45)i

= (10 x~/3/2-10 x 1/+/2)i = 1.591
Resultant component force along Y-axis
= (A sin30° + Bsin45°)j

= (10 x 1/2 + 10 x 1/+/2)j = 12.07]

(a)

The angle of banking, tan 8 = 5

(150)2 3
=tan12° = =>r=10.6 x 10°m = 10.6 km
T % 10
© _
A + B = C (given)
So, it is given that Cis the resultant of A and B
C?= A% + B®> + 2A4B cos@
32=3+3+42x3xcosp

3=6 cos@ or cosh =% =0 60°

()

At the highest point, velocity is horizontal
@

A-B=0=A1B

Now, AxB=1 or AB sing =1
ABsin90°=1 or AB=1=4A=1andB=1
So, A and B are perpendicular unit vectors.
(d)

Tcos g component will cancel mg.

mg le—— r—|

Tsin g Component will provide necessary centripetal force the ball towards center C.

« T sing = mrw? = m(l sin g)w”

orT =mlp’=w = \/grad/s
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T
Of Wmax = ﬁ = J—Oszts =36rad/s
16 (c)
Here, vjpax = 72,7 = 18 m,g = 10 ms2
u=20.2
MVfay

o =F=uR=pumg
Vimax = VUTE =+/0.2 x 18 x 10 = 6 ms™

18 1 1
=6 x?kmh‘ =21.6kmh"

17 (b)

v = SgR

When R =§

. 1 1

v :4/5gR' :'\/SgR/ = E'\/Sg = Ev
18 (b)

Given,R=H

u®sin 2q _ u®sin? o

g 2g

or 2sin ycos g = >

sina

or =4 or tany =4

Cos
. a= tan'l(4)

19 (b)
Tsing =mrw

or T =mlw? = ml(Zn x 7%)2 =16ml

2 = m(lsin g)w?
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ANSWER-KEY
Q. 1 2 3 4 5 6 7 8 9 10
A. B D D B C D C C C A
Q 11 12 13 14 15 16 17 18 19 20
A A C A A D C B B B C
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