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Description of Motion in

2 and 3 Dimension

Iwo forces are such that the sum of their magmtudes

1s 18 N and their resultant 1s 12 N which 1s
perpendicular to the smaller force. Then the
magnitudes of the forces are

@) 12N, 6N (b) 13 N.5N
(¢) 10N, 8 N (d) 16 N, 2 N.
(2002)

A boy playing on the roof of a 10 m high building
throws a ball with a speed of 10 m/s at an angle
of 30° with the horizontal. How far from the
throwing point will the ball be at the height of
10 m from the ground ? [g = 10 m/s?, sin30° =

1/2, cos30° = /3/2]
(a) 5.20 m

(¢) 2.60 m

(b) 433 m
(d) 8.66 m.
(2003)

The co-ordinates of a moving particle at any time
t are given by x = o ° and y = [37°. The speed of
the particle at time 7 1s given by

@) 3o’ + B b)  32\Ja? + B3
©) AJol+pr (@) Jo2+B?.

(2003)

If Ax B=Bx A,then the angle between 4 and B is
(a) T (b) m/3
(c) m/2 (d) m/4.

(2004)

A projectile can have the same range R for two
angles of projection. If 7} and 7, be the time of
flights 1n the two cases, then the product of the two
time of flights 1s directly proportional to

(a) 1/R° (b) 1/R
(c) R (d) R%
(2004)

Which of the following statements 1s false for a

particle moving 1n a circle with a constant angular

speed?

(a) The velocity vector 1s tangent to the circle.

(b) The acceleration vector 1s tangent to the circle

(¢) the acceleration vector points to the centre of
the circle

(d) the velocity and acceleration vectors are
perpendicular to each other.

(2004)

A ball 1s thrown from a pomnt with a speed v, at
an angle of projection 6. From the same point and
at the same nstant a person starts running with a
constant speed v,/2 to catch the ball. Will the person
be able to catch the ball? If yes, what should be
the angle of projection?
(a) yes, 60° (b) vyes, 30°
(¢) no (d) vyes, 45°.

(2004)

A particle 1s moving eastwards with a velocity of
> m/s. In 10 s the velocity changes to 5 m/s
northwards. The average acceleration in this time 1s
(a) zero

|
(b) NG ms—~ towards north-west

]
(¢) ﬁ ms—~ towards north-east
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L flights 1n the two cases, then the product of the two
@ P WP R time of flights 1s proportional to
(2005) (a) 1/R (b) R
2 2
9. A projectile can have the same range R for two (¢) K (d) 1/R=.
angles of projection. If 7, and 7, be the time of (2005)
{ Answer Key )
1. (b) Z. (d) 3. (b) 4. (a) . (¢) 6. (b)

7. (a) 8. (b) 9. (b)
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EXPLANATIONS

(b) : Resultant R is perpendicular to smaller force | S.  (¢) : Range 1s same for angles of projection 6 and
Qand (P+ Q)= 18 N (90° — 0)
' P> = (* + R* by right angled triangle 2usin® 2usin (90°-0)
I = and 7, =
4 4
2 .z i h
0 T1T2=4u 5;11:12(53’::-:)‘5!5)zg)< u”sin260 | _ 2R
P> g & \ & / &
2 2 P I, T, 1s proportional to R.
or (PP -0)=R : 6. (b) : The acceleration vector acts along the radius
or P+ O)P-0)=R of the circle. The given statement 1s false.
— 2 - _
or  (I3)F-0)=(2) [ P42 =15] g8 (a) : The person will catch the ball 1t his speed
or (P-0)=38 and horizontal speed of the ball are same
Hence P =13 N and QO = 5 N. N 1
= 'l e o . - o
(d) : Height of building = 10 m = Ygegetia B ~oauln 2 =00s60" . B= 60
T'he ball projected from the root of building will o . n
- . 8. (b): Vel tward direct — 57
be back to roof - height of 10 m after covering (b) _ - .001‘[y i wa.r .1rec o . o
the maximum horizontal range. velocity 1 northward direction =35;
il
Maximum horizontal range (R)=“ sin 20
2 i 60O
or R = 1) T51n60 =10x0.866
or R =8.66 m. _
s e X = O e 87
®) e Acceleration a = >J 1 051
= =3’ = v, =3at’
. 1~ 1: 1Y (1Y
% = v, =3 - E=y2+ v,
. - | o -
of 2 = Gol) + (3BR) = BR)? (02 + B?) or a |= Ji ms > towards north-west.
or y =3¢ Jaz +B°. 9. (b) : Range 1s same for angles of projection 6 and
. . (90 — 0)
(a) : AXB:BE(A : R 211810 O 2usi11(90—9)
Or ABsmm0O n = ABsin(—0) n f = ‘ and 7, =
or smB = — smnH J &
or 2 smb =0 . s :4uzsin60039ng/uzsin26\zg
or 0=0, m 27..... L g’ g\ g ) g
0= {, 1, 1s proportional to R.
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