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Q3.

Two bodies A and B are moving with same constant speed v in clockwise direction in
a horizontal circle of radius R and are initially diametrically opposite as shown in

figure. The particle B now achieves a tangential acceleration a.m/s-Then :
A
\Y,

Vv

(@) they collide aftertine \EIE

(b) they collide after.time 2\/%

(c)-relative velacity just before collision-is-ymaR
(d) relative velocity just befare collision is' v2maR

A bead of mass m is located ona parabolic wire with its axis vertical and vertex at the
origin as shown-in-figure and whose equation is x> = 4ay. The wire frame is fixed in
vertical plane.and the bead can slide on it without friction. The bead is released from
the pointy =4aon.the wire frame from rest. The tangential acceleration of the bead
when it.reaches the position given by y = ais:

YA

m

\

oF (b) 22 (© % OF

A heavy particle is projected from a point on the horizontal at an angle 45° with the
horizontal with a speed of 20m/s. Then the radius of the curvature of its path at the
instant of crossing the same horizontal is

(a) 10v/2 (b) 40v/2 (©) 2.0\/5 (d) None of these
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Q4. A particle is fired from a point on the ground with speed u making an angle 6 with the
horizontal. Then:

2 2
(a) the radius of curvature of the projectile at the heighest point is = C;S ?

2 oin2
(b) the radius of curvature of the projectile at the highest pointis = S;n °

(c) at the point of projection tangential acceleration is g sin 6
(d) at the point of projection tangential acceleration is g cos 6

Q5. Anopen merry — go — round rotates at an angular velocity. A person stands in it at a
distance r from the rotational axis. It is raining and raindrops fall vertically with a
velocity v. The person should hold an umbrella to protect himself with axis of
umbrella tilted with vertical at angle:

(@) tan™1 (v, /rw) in the plane perpendicular to 7
(b) tan™*(rw/v,) in the plane perpendicular to #
(c) tan~1(rw/vy) in the plane through 7

(d) None

Q6. Foramoving particle if a, is radial acceleration‘and a Is tangential acceleration, then
match the motion of column 11 with conditions given in column I.

Column [ Column II
(A) a, =0,ar #0 (p) Non uniform circular
B) a, #0,a; =0 (q) Uniform-circular
©) a,=0a;=0 (r) accelerated translatory
(D) a,#0,apr#0 (s). uniform- translatory

Q7. Aparticlejis projected-with a velocity/u-at an angle.6"with the horizontal. Find the
radius of the curvature of the parabola-traced out by the particle at the point where
velocity'makes an angle (6/2) with the horizontal.

u? cos?6 b 2u?cos? 6
(a) 29 cos32 ( ) g cos32
2 2
3u? cos? 6 d u? cos? 6
5 38 39
g cos3 gcos3

Comprehension (Q.8 to Q.10)
A horizontal rod is rotating about a vertical axis passing through its one end with
constant angular velocity 1 rad/sec. An insect starts moving on it from axis with
constant speed 1m/sec relative to rod.

Q8. Speedofinsectatt=1secis

(a) Im/sec (b) 2m/sec (c) V2 m/sec (d) 2 V2 m/sec
Q9. Tangential acceleration of insectatt =1 sec

(a) V2 misec? (b) % m/sec?

(c) 1 m/sec? (d) 2 m/sec?

Q 10. Direction of radial acceleration of insectatt=1is
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Q 12.

Q 13.
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(a) Along rod (b) perpendicular to rod
(c) At angle 45° with rod (d) None of these

For a particle moving along circular path, the radial acceleration ar is proportional to
time t. If a; is the tangential acceleration, then which of the following will be
independent of time t?

(a) at (b) arar () — (d) ar(ar)?

A particle starts travelling on a circle with constant tangential acceleration. The angle
between velocity vector and acceleration vector, at the moment when particle
completes half the circular track, is

(a) tan (2n) (b) tan? (m)

(c) tant (3n) (d) zero

A particle is moving in a circular path. The acceleration and momentum of the
particle at a certain moment are d = (41 + 3]) m/s? and g = (81~ 6§) kg-m/s. The
motion of the particle is:

(@) uniform circular motion

(b) accelerated circular motion

(c) deaccelerated circular motion

(d) we cannot say anything with-@andp‘only

Q 14. Column I contain some questions and Column Il contains-some answers. Match the
correct answer of guestion.
Column | Cotumn 11
(A) |Particle. moving| on a straight line~path with|(p) |Magnitude of net force is constant
constant-velocity
(B) |Particle moving on-a| straight) line path with|(q) |Direction of net force is fixed
constant acceleration
(C) [Particle'moving:in a circle with constant speed |[(r) |Magnitude of net force is variable
(D) |Particle moving along an ellipse with constant|(s) |Direction of net force changes with time
speed
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Answer Key
Q.1d Q.2c Q.3b Q4a,c Q5b
Q.6 AR, BQ,cs,|Q.7d Q.8¢c Q9b Q.10¢c
D-P
Q.11d Q.12 a Q.13b Q.14 Ap). B, o),
C(p,'s). D(r, s)

Use code LIVE to get Maximum OFF on Unacademy PLUS / Iconic and learn from India’s Top Faculties


https://www.physicsaholics.com/
https://www.physicsaholics.com/
https://www.physicsaholics.com/
https://unacademy.com/@physicsbyprateekjain

PLUS [[ele]lohd

India's Best Educators

Interactive Live Classes

Structured Courses & PDFs

Live Tests & Quizzes

24 months

18 months

12 months

6 months

a Add a referral code

¥2,333/mo
¥2,625/mo
¥3,208/mo

%4,667/mo

Use code PHYSICSLIVE to get 10% OFF on
Unacademy PLUS.

PLUS [[sle] N lohd

India's Best Educators
Interactive Live Classes
Structured Courses & PDFs

Live Tests & Quizzes

24 months ¥2,100/mo

+10% OFF

18 months ¥2,363/mo
+10% OFF ¥4

12 months ¥2,888/mo
% OFF 2:

¥4,200/mo
% OFF >, 2

i‘_ Awesome! PHYSICSLIVE code applied




Written Solution

DPP- 2:Relation between linear and angular

quantities, Tangential and Radial acceleration and
Radius of curvature

By Physicsaholics Team



Q1) Two bodies A and B are moving with same constan
direction in a horizontal circle of radius R and are |
shown in figure. The particle B now achleves at

m = Vi

in clockwise
cally opposite as
eration a m/s2. Then :

= Vi +2 aJc"'
(a) they collide after tim
(b) they collide a%
(c) relative st’before pg
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Q2) A bead of mass m Is located on a parabolic wire with its a vertlcal and vertex
at the origin as shown in figure and whose equation Is X? e wire frame Is
fixed in vertical plane and the bead can slide on it Wlﬁth@ %owThe bead Is
released from the point y = 4a on the wire frame tangentlal
acceleration of the bead when it reaches thefposn QW by y /@QS( L




Q3) A heavy particle is projected from a point on the horiz
the horizontal with a speed of 20m/s. Then the radius of

the instant of crossing the same horizontal is @

an angle 45° with
re of its path at
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. UCoX(S

Pell
Wadius of r % <V@XWOJ&UI©<@%jelghest point is
u? cos? 6

a-.;gs\,\ '& 1Gor 9
the radlu W ;@g tile at the highest point is
u? sin? 9 %
b(()/t the <>'nt of proj @ntial acceleration is g sin 0

n

(d) at the point of p g gential accelerationis g cos 0

Q4) A particle is fired from a point on the ground with s mg an angle ©
with the horizontal. Then: V= UCo;sO J, —}oyawxir oonn 4




It at a distance r from the rotational axis. It Is raining and rs fall vertically

‘: ‘3‘ t himself with axis of

Q5) An open merry — go — round rotates at an angular velo?@persm stands Iin
Ot

with a velocity v. The person should hold an umbrel
umbrella tilted with vertical at angle:

er gular tor
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Q6) For a moving particle if a,. is radial acceleration an @ential
acceleration, then match the motion of column Il wi' s given in column 1.
Column | _Jdivsdion ¥ @@

Co n,%-\'aw\'

n uniform circular
Uniform circular
accelerated translatory
uniform translatory

I




Q7) A particle is projected with a velocity u at an angle 6 with t ontal. Find the
radius of the curvature of the parabola traced out by the parti Int where velocity
makes an angle (6/2) with the horizontal.

SV\U« U“L'-"C:l«;s-},$ V (e, = UCop O %

V= UGord_

u? cos? 9 (o5 9
(a) 249 cos3
(C 3u? cos? 9
29 cos3 %




Comprehensmn

Q8) A horizontal rod is rotating about a vertical axi
with constant angular velocity 1 rad/sec.An insect sta
constant speed 1m/s [ef relative

ugh its one end
on |t from axis with

~ AT
(-

1m/ \% 2m/sec. (( 2 m/ d) 22 m/
() msec<>< W mse &9 m/sec (d) m/sec
._& ; DX = \m

9 0\“’ de Yobed i, = 0¥ =1 \’7&&(,

(Q) Speed of insect @ ‘I Kﬁ%




Q9) Tangential acceleration of insectatt =1 sec
_ dv
OT -~ dd

(a) V2 m/sec? @%kecz @Q
(c) 1 m/sec? ﬁ (d) f %©

i

xs\@@




Q10) Direction of radial acceleration of insect at t —Q @

. sl @& x@%
<
o A'Oarﬁ]g XNy %honiﬁ'fﬁe'im .
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O




Q11) For a particle moving along circular path, the radlal tion a,
proportional to time t. If a, Is the tangential acceleratlon of the following
will be independent of time t?



angle between velocity vector and acceleration vector, a nt when particle
completes half the circular track, Is

O T= Q, (CoV\)’s-\-;JL)

Q12) A particle starts travelling on a circle with constant t% acceleration. The




Q13) A particle iIs moving in a C|rcular path. The acceler omentum of the
particle at a certain moment are a = (41 + 3]) m/ — 6]) kg-m/s.
The motion of the paletlcle IS:

- «@@@:

A8 uniform %
(b)Y acceler: 'I rmotlo @
(C) deaccele ated circular %@
h a

(d) we cannot say an a and p only

X




Q14) Column | contain some questions and Column Il contains some answers.
Match the correct answer of question.

Column | Column '

(A) Particle moving on a straight line g)) Magnitude of net force is
& /Q's
path with constant velocitys A7) constant

2
4

(B) Particle moving on a straighwné (q) Direction of net force Is fixed
path with constant \\/\4 /77
acceleration G

(C) Particle moving-iha C|rcle with j\(r\ Magnitude of net force Is

constant speed G, =¥= = CGnsles variable
b Jl\uc-hdw 4% &ahal"‘

(D) Particle moving-along-an etiipse _s) Direction of net force changes

with constant speed with time
_\3
@ Y "{i_
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