Motion in a Plane

XD scalars and Vectors

1. Identify the vector quantity among the following.
(a) Distance (b) Angular momentum
(c) Heat (d) Energy (1997)

XD Addition and Subtraction of Vectors-
Graphical Method

2. Six vectors, g through f have the magnitudes
and directions indicated in the figure. Which of the

following statements is true?

- - -
(a) b+i=f = 7
(b) d+i=Ff L e N
(© d+é=F d = X
(d) b+e=f (2010)

XD Resolution of Vectors

3. If a unit vector is represented by 0.5?—0.8]A'+c£

then the value of c is
(b) o0.11

(@) Jo.or
(o) 1 (d) 0.39

m Vector Addition-Analytical Method

4. If the magnitude of sum of two vectors is equal to
the magnitude of difference of the two vectors, the
angle between these vectors is
(a) 45° (b) 180°
(c) 0° (d) 90° (NEET-12016)

5. 'Thevectors A and B aresuchthat |A+B| = |A-B|.
The angle between the two vectors is
(a) 45° (b) 90°
(c) 60° (d) 75°

(1999)

(2006, 1996, 1991)

6. If|A+B|=|A|+|B|thenanglebetween AandB
will be
(a) 90°
(c) 0°

(b) 120°

(d) 60°. (2001)

4.1

10.

11.

The magnitude of vectors A, B and C are 3, 4 and
5 units respectively. If A+ B=C, the angle between
A and B is
(a) m/2

(c) tan7! (7/5)

(b) cos™1(0.6)

(d) m/4. (1988)

Motion in a Plane

The x and y coordinates of the particle at any time
are x = 5t - 2t* and y = 10t respectively, where x and
y are in metres and ¢ in seconds. The acceleration of
the particleat t =2 s is
(a) 5ms?

(c) -8m s

(b) -4m s

(d)o (NEET 2017)

The position vector of a particle R as a function of

time is given by R=4sin(2nt)i+4cos(2nt)] where

R is in meters, ¢ is in seconds and i and ] denote

unit vectors along x-and y-directions, respectively.

Which one of the following statements is wrong for

the motion of particle?

(a) Magnitude of the velocity of particle is
8 m meter/second.

(b) Path of the particle is a circle of radius 4 meter.

(c) Acceleration vector is along —R. 5

(d) Magnitude of acceleration vector is v—, where v
is the velocity of particle. (2015)

A particleis moving such that its position coordinates
(x, y) are (2 m, 3 m) at time ¢ = 0, (6 m, 7 m) at time
t=2sand (13 m, 14 m) at time ¢t = 5 s. Average
velocity vector (v,,) fromt=0tot=5sis

(a) §(13?+149> (b) §<?+?’>

(©) 20 +7) (d) 1—51(? ) (2014)
A body is moving with velocity 30 m/s towards east.
After 10 seconds its velocity becomes 40 m/s towards
north. The average acceleration of the body is
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12.

13.

14.

(a) 1 m/s? (b) 7 m/s?
(©) 7 m/s? (d) 5m/s (2011)

A particle moves in x-y plane according to rule

x = asinwt and y = acoswt. The particle follows

(a) an elliptical path (b) a circular path

(c) aparabolic path

(d) a straight line path inclined equally to x and
y-axes (Mains 2010)

A particle starting from the origin (0, 0) moves in a
straight line in the (x, y) plane. Its coordinates at a
later time are (v/3,3). The path of the particle makes
with the x-axis an angle of

(a) 45°  (b) 60° (c) 0° (d) 30°.  (2007)

A bus is moving on a straight road towards north
with a uniform speed of 50 km/hour then it turns
left through 90°. If the speed remains unchanged
after turning, the increase in the velocity of bus in
the turning process is

(a) 70.7 km/hr along south-west direction

(b) zero

(¢) 50 km/hr along west

(d) 70.7 km/hr along north-west direction  (1989)

XD wMotion in a Plane with Constant

15.

16.

17.

18.

Acceleration

When an object is shot from the bottom of a long
smooth inclined plane kept at an angle 60° with
horizontal, it can travel a distance x, along the plane.
But when the inclination is decreased to 30° and the
same object is shot with the same velocity, it can travel
x, distance. Then x; : x, will be

(a) 1:243 ) 1:42
(c) 2:1 ) 1:43 (NEET 2019)

A particle hasA initial velocity (2§+ 3}‘) and
acceleration (0.3i +0.2). The magnitude of velocity
after 10 seconds will be

(a) 942 units (b) 5¢/2 units

(c) 5 units (d) 9 units (2012)

A particle has initial velocity (3?+ 43‘\) and has
A
acceleration (0.4 ?+ 0.3j). Its speed after 10 s is

(b) 7\/5 units
(d) 10 units (2010)

A man is slipping on a frictionless inclined plane
and a bag falls down from the same height. Then the
velocity of both is related as

(v,, = velocity of man and v = velocity of bag)

(@) vg>v, (b) vg<v,
(C) VB =V

(d) vgand v, can’t be related.

(a) 7 units
(c) 8.5 units

(2000)

m Relative Velocity in Two Dimensions

19.

20.

21.

22.

23.

24.

The speed of a swimmer in still water is
20 m/s. The speed of river water is 10 m/s and is
flowing due east. If he is standing on the south bank
and wishes to cross the river along the shortest path,
the angle at which he should make his strokes w.r.t.
north is, given by

(a) 45° west (b) 30° west

(c) 0° (d) 60°west  (NEET 2019)

Two boys are standing at the ends A and B of a
ground where AB = a. The boy at B starts running in
a direction perpendicular to AB with velocity v,. The
boy at A starts running simultaneously with velocity
v and catches the other in a time ¢, where ¢ is

@ —2 b) —2
L2 4 V12 v+
2
) —2 d) =
V=N vin (2005)

The width of river is 1 km. The velocity of boat is
5 km/hr. The boat covered the width of river in
shortest time 15 min. Then the velocity of river
stream is

(a) 3 km/hr

(c) 29 km/hr

(b) 4 km/hr

(d) Va1 km/hr
(2000, 1998)

A person aiming to reach exactly opposite point on
the bank of a stream is swimming with a speed of
0.5 m/s at an angle of 120° with the direction of flow
of water. The speed of water in the stream, is

(a) 0.25m/s (b) 0.5m/s

(c) 1.0m/s (d) 0.433 m/s (1999)

Two particles A and B are

connected by a rigid rod AB. 1

The rod slides along perpen- B

dicular rails as shown here.

The velocity of A to the

left is 10 m/s. ¢
What is the velocity of B when
angle o0 = 60° ?
(a) 10 m/s

(c) 5.8 m/s

(b) 9.8 m/s
(d) 17.3 m/s. (1998)

A boat is sent across a river with a velocity of
8 km h™'. If the resultant velocity of boat is
10 km h!, then velocity of river is

(a) 12.8 kmh!

(b) 6 kmh™!

(c) 8kmh!

(d) 10 km h™! (1994, 1993)
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m Projectile Motion

25.

26.

27.

28.

29.

30.

31.

32.

A projectile is fired from the surface of the
earth with a velocity of 5 m s' and angle 0
with the horizontal. Another projectile fired from
another planet with a velocity of 3 m s™! at the same
angle follows a trajectory which is identical with the
trajectory of the projectile fired from the earth. The
value of the acceleration due to gravity on the planet
is(inms?)is (Giveng=9.8ms?)

(@ 35 (b)) 59 (c) 163 (d) 110.8 (2014)

The velocity of a projectile at the initial point A is
2 ?+ 33'\) m/s. Its velocity (in m/s) at point B is

(@) 2i-3] x

(b) 2i+3]

(c) —2?—3}} A <> X

(d) —27+3j (NEET 2013)

The horizontal range and the maximum height of a
projectile are equal. The angle of projection of the
projectile is

(a) B=tan™! (l) (b) 6 =tan"'(4)
4
(c) ©=tan"'(2) (d) 6 =45° (2012)

A missile is fired for maximum range with an initial
velocity of 20 m/s. If g = 10 m/s?, the range of the
missile is
(a) 40 m
(c) 60 m

(b) 50 m

(d) 20m (2011)

A projectile is fired at an angle of 45° with the
horizontal. Elevation angle of the projectile at its
highest point as seen from the point of projection, is
(a) 45° (b) 60°

(1
(c) tan (E)

The speed of a projectile at its maximum height is

V3

(d) tan™ (7) (Mains 2011)

half of its initial speed. The angle of projection is

(a) 60° (b) 15°

(c) 30° (d) 45° (Mains 2010)
A particle of mass m is projected with velocity v
making an angle of 45° with the horizontal. When

the particle lands on the level ground the magnitude
of the change in its momentum will be

(a) mv2 (b) zero
(c) 2mv (d) mv /2 (2008)
For angles of projection of a projectile at angle

(45°-0) and (45° + 0), the horizontal range described
by the projectile are in the ratio of

33.

34.

35.

36.
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(a) 2:1
(c) 2:3

(b)1:1
(d) 1:2. (2006)

A particle A is dropped from a height and another

particle B is projected in horizontal direction with

speed of 5 m/s from the same height then correct

statement is

(a) particle A will reach at ground first with respect
to particle B

(b) particle B will reach at ground first with respect
to particle A

(c) both particles will reach at ground
simultaneously

(d) both particles will reach at ground with same
speed. (2002)

Two projectiles of same mass and with same
velocity are thrown at an angle 60° and 30° with the
horizontal, then which will remain same

(a) time of flight

(b) range of projectile

(c) maximum height acquired

(d) all of them. (2000)

If a body A of mass M is thrown with velocity v at an
angle of 30° to the horizontal and another body B of
the same mass is thrown with the same speed at an
angle of 60° to the horizontal, the ratio of horizontal
range of A to B will be

(a) 1:3 (b) 1:1

(c) 1:4/3 ) 3:1. (1992, 1990)

The maximum range of a gun of horizontal terrain is
16 km. If g = 10 m s7%, then muzzle velocity of a shell
must be

(a) 160 m s™!
(c) 400 ms!

(b) 20082 m s

(d) 800 ms™ (1990)

EXE) uniform Circular Motion

37.

38.

Two particles A and B are moving in uniform circular
motion in concentric circles of radii r, and rz with
speed v, and v respectively. Their time period of
rotation is the same. The ratio of angular speed of A
to that of B will be

(@) 1:1 (b) ry:rg

(c) vy:vy (d) rg:ry (NEET 2019)
A particle starting from rest, moves in a circle of

radius 7. It attains a velocity of V, m/s in the n®
round. Its angular acceleration will be

V
(a) &rad/ s (b) 0 rad/s?
n 2nnr
143 VZ
(c) 0 _rad/s’ (d) 0 rad/s?
4mtnr? 4nnr
(Odisha NEET 2019)
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39. In the given figure, a = 15 m s (a) 40 m/s? (b) 6401 m/s
represents the total acceleration of (c) 1607 m/s? (d) 401 m/s? (2003)
a‘part%cle moving in the clockw.ise 43. Two particles having mass M and m are moving in
direction in a c1.rc1e f’f radius a circular path having radius R and r. If their time
R = ZPHS1 m atda fgl\}]len 1nsteint of period are same then the ratio of angular velocity
time. The speed of the particle is will be
(a) 45ms! (b) 5.0m s ’ R R
(c) 5.7ms! (d) 6.2 ms"! (NEET-II 2016) @z ®-—- @I @)J; (2001)
40. A particle moves in a circle of radius 5 cm with 4. T . ¢ d .
d and time period 021 s. The . Two racing cars of masses m, and m, are moving in
Zz?:f:;iio?f)? the particle is ' ’ circles of radii r, and r, respectively. Their speeds are
() 15m/s? P (b) 25 m/s? such that each makes a complete circle in the same
(©) 36 m/s? (d) 5m/s? (2011) time t. The ratio of the angular speeds of the first to
the second car is
41. A stone tied to the end of a string of 1 m long is @) r:r ) m, = m
whirled in a horizontal circle with a constant speed. ©) 11_' ) ? ) ml m 2 - (1999)
If the stone makes 22 revolutions in 44 seconds, ' P
what is the magnitude and direction of acceleration | 45. A body is whirled in a horizontal circle of radius
of the stone? 20 cm. It has an angular velocity of 10 rad/s. What is
(a) m* m s and direction along the radius towards its linear velocity at any point on circular path ?
the centre (a) 20 m/s (b) V2 m/s
(b) m* m s and direction along the radius away (c) 10m/s (d) 2m/s (1996)
from the centre 46. The angular speed of a flywheel making
() TI:'Z 1;1 s~* and direction along the tangent to the 120 revolutions/minute is
circle )
(d) m*/4 m s~ and direction along the radius towards (a) 4m rad/s (b) 4n” rad/s
the centre. (2005) (c) mrad/s (d) 2mrad/s (1995)
20 47. An electric fan has blades of length 30 cm measured
42. A particle moves along a circle of radius (F) m from the axis of rotation. If the fan is rotating at
with constant tangential acceleration. If the velocity 120r pm, the acceleration of a point on the tip of the
of the particle is 80 m/s at the end of the second blade is
revolution after motion has begun, the tangential (a) 1600 m s~ (b) 474ms
acceleration is (c) 23.7ms? (d) 50.55 m s (1990)
{_ ANSWER KEY )
1. ® 2. (¢ 3 B 4 (@4 5 ® 6. (¢ 7. (@ 8 B 9. (a 10. (d)
11. (d) 12. (b) 13. (b) 14. (@ 15. (d) 16. (b) 17. (b) 18. (¢) 19. (b) 20. (d)
21. (a) 22. (a) 23. (d) 24. (b) 25. (a) 26. (a) 27. (b) 28. (a) 29. (c) 30. (a)
31. (&) 32. b) 33. (¢) 34. b) 35 (b) 36. (¢) 37. (& 38 (c) 39. (c) 40. (d)
41. (a) 42. (a) 43. (c) 44. (¢) 45 (d) 46. (a) 47. (b)

1.

Hints & Explanations

(b) : Since the angular momentum has both

magnitude and direction, it is a vector quantity.

2.

(c):

ol

From figure,d +¢ = f

3.

A A A
0.5i—0.8 j+ck

(b) : For a unit vector 7, |#1] =1
2
—12 2 _
=1" = 0.25+0.64+c" =1

or ¢=+/0.11
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4. (d): Let the two vectors be A and B.
Then, magnitude of sum of A and B,

|A+B|= \/A2 + B> +2ABcos 0 B
and magnitude of difference of A and B

|A—1§|:\/A2 +B* —2ABcos#,

| A+ B|=| A— B|(given)

or \/A2+Bz+2ABc039:\/A2+BZ—2ABcos9
= 4ABcosO=0
4 AB#0, cosO =0 or 6 =90°

5. (b): Let 0 be angle between Aand B

|A+B|=|A-B| then|A+Bf =|A-Bf
A%+ B+ 2ABcosO = A% + B?> - 2ABcos0

or 4ABcos® =0 orcosO=0 or 6=90°

6. (c):|A+Bl=|Al+|Bl if A||B. 6=0°

7. (a) : Let O be angle between Aand B.

Given: A=|A|=3units

B=| B|=4 units
C=|C =5 units
|A+B|=|C]

A2+ 2ABcosO + B? = C?

9+ 2ABcosO + 16 =25 or 2ABcosd =0
or cosB=0..0=90°.
8. (b):x=5t-28y=10¢

d d

Hosoa, P10 - v =5-4tv,=10
dt dt 4
dvx dVy

—==—4,——=0 a,=—4,a,=0

dt dt * Y

R S T
Acceleration, d=a, ita,j= —4i

.. The acceleration of the particle at t =2 sis -4 m s

9. (a): Here, l~2=4sin(2nt)?+4cos(21tt)/]\'
The velocity of the particle is
dR _d A A
V=—=—[4sin(27t) i+ 4 cos(2mt) j
o dt[ (A ) ( A)J]
=8mncos(2mt) i—8msin(2mnt) j
Its magnitude is

|v]|= J (8mcos(2mt)) + (=8 msin(2mt))>?

= \/64n2 cos? Q2mrt)+ 647 sin® 2nt)

= \/6471:2 [cos2 Q2nt)+ sin’ (2nt)]

=641 (As sin? O+ cos®> 0= 1)

=8m m/s

10. (d): Attime t = 0, the position vector of the particle

P A A
1sn=2i+3j.

At time t = 5 s, the position vector of the particle is

B =137 +14] .
Displacement from 7 to 7, is
. - - A A A A A A
AF =% -1 =(13i +14j)—(2i +3j)=11i +11j
Average velocity,
AF 1174117 114

v, =— —(i+j
At 5-0 5( )
N
11. (d) 4 y
AV A
W =T >—E x
-V Vi
S

A
Velocity towards east direction, ¥; =30i m/s
Velocity towards north direction, ¥, = 40}m/ s
A A
Change in velocity, AV =¥, —¥; =(40j—301)

| AV |=[40 ] —30 1 |=50 m/s
Change in velocity

Average acceleration, d,, =

Time interval
YAt At
- Av| 50m/s
|aav|=—| |=—=5m/s2
At 10s
x
12. (b): x=asinwt or ==sinwt
a
y=acos®t or 2 cos ®f
a
Squaring and adding, we get
2 2
X
5 + }’_2 =1 C. cos® Wt +sin’ ot = 1)
a~ a

or xX*+y’=a?

This is the equation of a circle. Hence particle follows a

circular path.

13. (b): Let O be the angle
which the particle makes
with an x-axis.

21

(3.3)

From figure,
3

tan6=$=\/§ ©.0) 0

or, 6=tan_1(\/§)=60° R N

14. (a): V1= 50 km/hr due north %
172_': 50 km/hr due west W—
—V1 = 50 km/hr due south <

S
Magnitude of change in velocity "2

=V, -4 |:|‘72+(_‘71)|:\/sz +(—V1)2

b 4
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= \/(50)* +(50)* =70.7 km / hr

¥ = 70.7 km/hr along south-west direction
15. (d):v? - u?=2ax

For case I: v* = u* - 2( g sin 0,) x;

[ a=-gsin 0]
Xy = uz
1 2gsin®; [ v=0]
For case Il :
v2=u? - (2¢sin 0,) x,
2

Xy=o————

2gsin0,

X, _sin®, sin30° 1

Xy B sin©; ~ sin60° V3
- N N A N
16. (b): Here,zi=2i+3j, d=0.3i+0.2j,t=10s
As V=1+at
. A A A A
F=Qi+37)+(03i +027)(10)

A A A A A A
=2i+3j+3i+2j=5i+5]

17]=1/(5)% + (5)% =5v2 units

AN
17. (b) : Here, Initial velocity, i=3i +4 j
A A
Acceleration,d=0.4i+0.3/; time, t=10s

Let v be velocity of a particle after 10 s.
Using, v =1 +adt
A A A A
V=(3i+4j)+(0.4i +0.35)(10)
A A A A A A
=3i+4j+4i+3j=7i+7]j
Speed of the particle after 10s =|¥|

=J(7)? +(7)? =7+/2 units

18. (c) : Vertical acceleration in both the cases is g,

whereas horizontal velocity is constant.
=10 m/
19. (b): —r——

v,=20m/s

10
coshp=—=— or ¢p=60°
) 20 )

= 0=180°-(90° + 60°) = 30°

20. (d): t=2=—12
14

21. (a) : VResultant = 1/4—hr =4 km/hr

" VRiver = V5 —4% =3 km/hr

22. (a) : Let v be the velocity of river water. As shown in

figure, >
sin30°=—
0.5
) 0.5m/s 300
or, v=0.5sin30 %
=0.5x (1/2) = 0.25 m/s 4Q;

23. (d): Let particle B move upwards with velocity v,
then

tan60° = %;v= B x10=17.3m/s

24. (b): Let the velocity of river be vz and velocity of
boat is vy,

*. Resultant velocity = \/ va + 1/12{ +2vpvp cosB

(10) :\/v% +v§ +2vgvp c0s90°
(10)=/(8)* +v% or (10)* =(8)* +v&
v}zg =100—640rvyp =6km/h

25. (a) : The equation of trajectory is

_ e

2u® cos® ©
where 0 is the angle of projection and u is the velocity
with which projectile is projected.

y=xtan0-

For equal trajectories and for same angles of projection,
g

= = constant
u ’
.98
As per question, - = g_2

where ¢’ is acceleration due to gravity on the planet.
, 9.8X9
25

=35ms 2

26. (a): At point B, X
component of  velocity
remains unchanged while Y
component reverses its
direction.

The velocity of the projectile

at point B is 2i- 3/]\' m/s. )
u”sin20
g
where u is the velocity of projection and 0 is the angle of
projection.

27. (b) : Horizontal range, R =

u* sin®
28
According to question R = H

Maximum height, H =
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2

u”sin20 u?

sin’ 0
or,
g 28 g 2g
tan0 =4 or 0 = tan"'(4)

28. (a): Here, u =20 m/s, g= 10 m/s?

2u% sinBcos O _ u? sin” O

For maximum range, angle of projection is
0 =45°
2 2 2 .
u”sin90°  u u”sin20
“ Rpax = = ( R= J
4 4 4
20 m/s)?
(10m/s”)

29. (c) : Let ¢ be elevation
angle of the projectile at its
highest point as seen from
the point of projection O and H
0 be angle of projection with
the horizontal.

From figure, tan¢ = L (1)
R/2

In case of projectile motion
u* sin® 0
28

u? sin20

Maximum height, H =

Horizontal range, R =

Substituting these values of H and R in (i), we get

u sin” 0
IS .2 .2
sin“ 0 sin“ 0 1
tan¢ = 2 - T =—tan®
W2sin20  sin20  2sinBcosO 2
2g
Here, 0 = 45°
1 1
tan¢ = tan45°=— (. tan45°=1)

—tan-1 (L
¢ =tan (2)

30. (a) : Let v be velocity of a projectile at maximum

height H.

v = ucos6 y B

According to @ N

given problem, . o o

_u 0

Y 2 ucose= x
u 1
—=ucos® = cosb=— = 0=60°
2 2

31. (@): .o

,nge u\‘ S

7

The horizontal momentum does not change. The change
in vertical momentum is

23

1
mvsin @ — (—mvsin 0) =2my —= 2my

V2

2.
32. (b): Horizontal range, R= u” sin20

For angle of projection (45° - 0), the horizontal range is
B W sin[2(45°-0)] u? sin(90°—-20) u? cos20
8 g 8
For angle of projection (45° + 0), the horizontal range is
B w2 sin[2(45°+0)] w2 sin(90°+20) w2 c0s20
b4 g b4
R _ u? cos20/g 1
R, 4 cos20/g 1
33. (c) : Timerequired to reach the ground is dependent
on the vertical motion of the particle. Vertical motion of
both the particles A and B are exactly same. Although
particle B has an initial velocity, but that is in horizontal
direction and it has no component in vertical (component

of a vector at a direction of 90° = 0) direction. Hence they
will reach the ground simultaneously.

34. (b): As6,=(90-6)),
So range of projectile,

Ry

R,

v02 sin20 v02 2s5inBcosO
1 = =

g g
R — v02 25in(90—06;)cos(90-6,)
) =
g
_v02 2cos6;sinf
2 = =5
4

35. (b): For the given velocity of projection u, the
horizontal range is the same for the angle of projection
0 and 90° - 6.

u® sin26
Horizontal range, R=———
2 o 5 .
u” sin(2x30 o
For body A, R, = ( ) _u”sin60
g 8
u? sin (2 X 60°)
For body B, Rg =———
g
o, _ W sin120° _u”sin(180°~60°) _ 11 sin60°
B~ = =
4 g g

The range is the same whether the angle is 6 or 90° - 0.
The ratio of ranges is 1 : 1.
2 .
u” sin20
36. (c) : Horizontal range, R =

For maximum horizontal range, 6 = 45°

m

R, =L
4
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where u be muzzle velocity of a shell.

2

1

(1600 m) = or u=400ms .

(10m s2 )2
37. (a) : Time period, T = 2n
®
AsT, =T,y
2 _on

So, — or
Wy  Op

U‘)A:(DB=1:1

38. (c) : Distance travelled in #™ rounds = (27tr)n
Using v* = u? + 2as or, Vi = 0 + 2a (2nr)n

V2
g=—20

4mnr 2

. a V
Angular acceleration, o =—=—2_ 5 rad/ s?
r Annr

39. (c¢): Here,a=15ms>2,
R=25m
From figure,

3
a. =acos30°=15x7ms 2

2
v
As we know, a, =X = v=,/a.R

v=1/15xgx2.5=5.69:5.7ms_1

40. (d): Here, radius, R=5cm=5x 102 m
Time period, T'=0.21 s
Centripetal acceleration
2 2

a, =032R=(2—n) Rz(z—n) (5x1072)=5m /s>

T 0.21
As particle moves with constant speed, therefore its
tangential acceleration is zero. So, a,= 0
The acceleration of the particle is

a=,/af +at2 =5m/s?

It acts towards the centre of the circle.
41. (a):a=rw*; ®=2MVL
22 revolution =44 s
1 revolution = 44/22 =2s
v=1/2Hz

2
4T
a=rw’ zle:nz m/s’.

It is the centripetal acceleration towards the centre.
20

42. (a): Given: r=—m, v=80m/s, 0 = 2 rev = 47 rad.
T

From equation 0 = 0,* + 2 0. 0

o =200 (wy =0)

2
a=v—=40 m/s> ((o=Z and a :roc)

210 r
21 . o,
43. (¢): w=—; Astissame .. —=1
t o,
2t 2W o 1
4. (0):t="="= = —L==
®, 0, 0, 1

45. (d): Radius of circle (r) =20 cm = 0.2 m and angular
velocity (w) = 10 rad/s

Linear velocity (v) = rw = 0.2 x 10 =2 m/s.

46. (a) : Number of revolutions per minute (1) = 120.
Therefore angular speed ()

2 X
_2mn 2120 rad /s
60 60
47. (b) : Frequency of rotation v = 120 rpm
=2r1ps

length of blade r =30 cm = 0.3 m
Centripetal acceleration a = w*r = (2mv)*r
= 4207 = 4m2(2)%(0.3) = 47.4 m s>
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