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KINEMATICS 6.

1.

Position of an ant (S in metres) moving in Y-Z
plane is given by S= 2t25 +5k (where t is in
second). The magnitude and direction of
velocity of the ant at t = 1 s will be :

(1) 16 m/s in y-direction

(2) 4 m/s in x-direction

(3) 9 m/s in z-direction

(4) 4 m/s in y-direction

A particle starts from origin at t = 0 with a
velocity S5im/s and moves in x-y plane under
action of a force which produces a constant
acceleration of (3iA + 2Aj)m/sz. If the x-coordinate

of the particle at that instant is 84 m, then the

8.
speed of the particle at this time is Jom/s. The

value of a is
A bullet is fired into a fixed target looses one
third of its velocity after travelling 4 cm. It

penetrates further D x 10> m before coming to

rest. The value of D is : 9.
12 @5
33 44
A body falling under gravity covers two points
A and B separated by 80 m in 2s. The distance
of upper point A from the starting point is

m (use g = 10 ms”).
A body starts moving from rest with constant

10.

acceleration covers displacement S; in first
(p — 1) seconds and Sin first p seconds. The

displacement S; + S; will be made in time :

(1)(2p+1)s )/(2p* —2p+1)s

3)(2p —1)s @ (2p° —2p+1)s

A ball rolls off the top of a stairway with
horizontal velocity u. The steps are 0.1 m high
and 0.1 m wide. The minimum velocity u with

which that ball just hits the step 5 of the

stairway will be Vx ms” where x =

[use g =10 m/s].

A particle is moving in a straight line. The
variation of position ‘x’ as a function of time ‘t’
is given as x = (f — 6 + 20t + 15) m. The
velocity of the body when its acceleration
becomes zero is :
(1) 4 m/s (2) 8 m/s
(3) 10 m/s (4) 6 m/s

The displacement and the increase in the
velocity of a moving particle in the time interval
of t to (t + 1) s are 125 m and 50 m/s,
respectively. The distance travelled by the
particle in (t + 2)"sis____ m.

Projectiles A and B are thrown at angles of
45° and 60° with vertical respectively from top
of a 400 m high tower. If their ranges and times

of flight are same, the ratio of their speeds of

projection vy : vg is:
(1) 13

3)1:2

@) ~2:1
4) 142

The relation between time ‘t’ and distance ‘x’

ist= ox®+ Px, where o and f are constants.
The relation between acceleration (a) and
velocity (V) is:
(1) a=-2av’ (2) a=-5av’

(3) a=-3av’ (4) a = —dov’
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11.

12.

13.

14.

15.

A particle moving in a circle of radius R with16.

uniform speed takes time T to complete one
revolution. If this particle is projected with the

same speed at an angle 0 to the horizontal, the

maximum height attained by it is equal to 4R.

The angle of projection 0 is then given by :

1 1
2gT? |2 ‘R |2
(1) sin™? gz (2) sin™? T >
'R 2gT
1 1
| 2gT? |2 4| mR |2
3) cos™ | —=2— 4) cos
©) nZR} ) 2gT?
A particle is moving in one dimension

(along x axis) under the action of a variable
force. It's initial position was 16 m right of
origin. The variation of its position (x) with time
(t) is given as x = =3t + 18>+ 16t, where X is in
m and t is in s. The velocity of the particle when
its acceleration becomes zero is m/s.
Train A is moving along two parallel rail tracks
towards north with speed 72 km/h and train B is
moving towards south with speed 108 km/h.
Velocity of train B with respect to A and velocity
of ground with respect to B are (in ms) :

(1) —30 and 50
(3) =50 and 30

(2) =50 and —30
(4) 50 and -30
A particle initially at rest starts moving from

reference point. x = 0 along x-axis, with
velocity v that varies as v=4xm/s. The
acceleration of the particleis ____ ms’ 2,

A body travels 102.5 m in n" second and
115.0 m in (n + 2)" second. The acceleration is :
(1) 9 m/s*
(3) 12.5 m/s’

(2) 6.25 m/s®
(4) 5 m/s*

17.

18.

19.

The co-ordinates of a particle moving in x-y

plane are given by :

X =2 + 4t, y= 3t + 8f.

The motion of the particle is :

(1) non-uniformly accelerated.

(2) uniformly accelerated having motion along
a straight line.

(3) uniform motion along a straight line.

(4) uniformly accelerated having motion along a
parabolic path.

A cyclist starts from the point P of a circular

ground of radius 2 km and travels along its

circumference to the point S. The displacement

of a cyclist is :

P
S - Q
R
(1) 6 km @) V/8 km
(3) 4 km (4) 8 km

A bus moving along a straight highway with
speed of 72 km/h is brought to halt within 4s
after applying the brakes. The distance travelled
by the bus during this time (Assume the
retardation is uniform) is m.

A body moves on a frictionless plane starting from
rest. If S, is distance moved betweent=n -1

andt=nandS ,_is distance moved between

S
t=n—2andt=n—1,thentheratioS“—Jr

|2
X

is for n = 10. The value of x is ...........
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21.

22.

23.

24.
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The maximum height reached by a projectile is
64 m. If the initial velocity is halved, the ne
maximum height of the projectileis _ m.
A train starting from rest first accelerates
uniformly up to a speed of 80 km/h for time t,
then it moves with a constant speed for time 3t.

The average speed of the train for this duration

of journey will be (in km/h) :
(1) 80 (2) 70
(3)30 (4) 40

A particle moves in a straight line so that its
displacement x at any time t is given by
x>=1+t> Its acceleration at any time tisx
wheren=___

The angle of projection for a projectile to have
same horizontal range and maximum height is :

(D tan™ (2) (2) tan (4)

(3) tan™

%] (4) tan™

A body of mass M thrown horizontally with
velocity v from the top of the tower of height H
touches the ground at a distance of 100m from

the foot of the tower. A body of mass 2M
thrown at a velocity % from the top of the

tower of height 4H will touch the ground at

distance of .......... m.

25.

26.

27.

A particle moving in a straight line covers half

the distance with speed 6 m/s. The other half is
covered in two equal time intervals with speeds

9 m/s and 15 m/s respectively. The average
speed of the particle during the motion is :

(1) 8.8 m/s (2) 10 m/s

(3)9.2 m/s (4) 8 m/s

A particle of mass m moves on a straight line

with its velocity increasing with distance
according to the equation v = o/x , where a is
a constant. The total work done by all the forces

applied on the particle during its displacement

from x = 0 to x = d, will be:

m md

1 2) —

& 20°d @ 20
mo’d 2
3) 5 (4) 2mad

Two cars are travelling towards each other at
-1
speed of 20 m s = each. When the cars are

300 m apart, both the drivers apply brakes and

—2
the cars retard at the rate of 2 m s =~ . The

distance between them when they come to rest
is:

(1) 200 m (2) 50 m

(3) 100 m (4)25m
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SOLUTIONS 4. Ans. (45)
1. Ans.(4)
0 start
Sol. V=E=4tj u=0
dt
S
Att=1secv=4]j Sol.
A Vi
2. Ans. (673)
Sol u,=5m/s a,=3m/ss x=84m
80 m
v: —u’ =2ax
v; —25=2(3)(84) B
Vi=23m/s From A-»> B
v, —u =af
-80=-vt 1 10t°
_ = vt —
t= i\gs =6s 2

v, =0+af =0+2x(6)=12m/s
v:=v,+v, =23° +12° =673

v=+/673 m/s

3.  Ans. (Bonus)
Sol. v*—u®=2aS

2

2u =u2+2(—a)(4- 107)
4u? .
; =u® -2aft - 107?)

5‘912 = 2af-102) ..(1)

2

2u

0=|—| +2(—=) (x)
4u?
= 2ax (2
9 @
8703)
5_4-10"
4 X
k=510
5
x=32-107%m
x=32-10"m

Note : Since no option is matching, Question

should be bonus.

—80 = 2v, —%- 10- 2°

-80 = -2v, —20

60 = 2v,

v; =30 m/s

From O to A

vZ=u?+ 2gS
30°=0+2-{ 10)(-S)
900=20S
S=45m

5. Ans.(2)

Sol. S;in first (p — 1) sec

S, in first p sec
S, :%a(p -1)°
5, =ab )

S, +S, :%atz

(p-1+p'=t

t=4+/2p>+1-2p
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6. Ans. (2) 9. Ans.NTA (4)
Sol. Allen (Bonus)
Sol.
. Just miss
\‘/(for minimum speed)
4 |\
5 |
The ball needs to just cross 4 steps to just hit 5™ ‘
step . VI
Th_er efore, horizontal range (R) = 0.4 m For ua & ugp time of flight and range can not be
R. B .u't . . L same. So above options are incorrect.
Smniarly, in vertical direction 10. Ans. (1)
h= 5 gt’ Sol. t=ox’+ Bx (differentiating wrt time)
dt
O.4:%gt2 &ZZCX—F&
5 1
—=2x+
0.4=1g/24 Y P
, 27l u (differentiating wrt time)
w'=2 ldv _, dx
u= 2 ms v2dt  dt
Therefore, x =2 dv ;
7. Ans. (2) o —2av
_ 43 2
Sol. x=t"—6t"+20t+ 15 11. Ans. (1)
dx )
E=v—3t—12t+20 Sol. 2711} _v
dv _ a=6t-12 v’sin 0
dt Maximum height H =
When a=0
-0t = 22
6t—12=0;t=2sec 4R:475R sin? 0
Att=2sec T2g
v=3(2)-12(2) + 20 -
_ . 28T
v =38m/s sith = gZ
8.  Ans. (175) TR
Sol. Considering acceleration is constant ) %
v=u+at 0= sin™ 2gT
2 TR
u+50=u+a=>=a 50m/s
1 12. Ans. (52)
125=ut +Eat2 Sol. x=3t>+ 18t + 16t
. v=-9t +36+ 16
125=u+5 =—18t + 36
S 100 m/s a=0att2=25
v=-9(2) +36x2+16
S, =u +%[2n —1] =175m v="52ms
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13. Ans. (3) 17. Ans. (2)
B
Sol. i 30m/s P Displacement
T 20m/s
A
Va=20m/s
Vi =-30 m/s Sol.
Velocity of Bw.r.t. A
VB/A =—-50m/s
Velocity of ground w.r.t. B
VG/B =30 m/s
14. Ans. (8)
Sol. V=4x
dv .. Displacement = R = 272 =+/8 km
=V 18. Ans. (40)
_adx. 4. 1 <2 = g /s Sol. Initial velocity = u =72 km/h = 20 m/s
2 v=u+at
15. Ans. (2) = 0=20+ax4
a -
Sol. Given, 102.5=u+—(2n —1) & a=-5m/s’
2 V' —u’ = 2as
115=u+>(2n +3) = 02— 20 = 2(-5).s
2 s=40m
= 102.5=1u+an —% & 19.  Ans. (19)
1 19
3a Sol. S =-a(2n —1)=—o
115=u+an+ > 2 2
1 17
12.5=2a= a = 6.25 m/s’ S, =—a(2n —3)=—=
Hence option (2) 2 2
16. Ans. (4) S,; 17 2
- ———=—=1—=x 19
d_X =V = . dVX — —
dt X T 20. Ans. (16)
yd— 3t + 8t Sol. H = uzsizn 20
d—‘ty =v, =3+16t g
2
dv Hlmax — Uy
2
d_tyzay =16 H2max U, )
the motion will be uniformly accelerated motion. 64 __u
For path H, o (/2)
x=2+4t H 16
max = m
(x =2) 2
1 t 21. Ans. (2)
Put this value of t is equation of y Sol. Average speed = M
X -2 x -2\ time taken
4 +80- 3t
this is a quadratic equation so path will be paraboja. = 24—t =70 km/hr.

Correct answer (4)
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22.
Sol.

23.
Sol.

24.

Sol.

SCIENCE ACADEMY KINEMATICS
Ans. (3) 25. Ans. (4)
2 _ 2
X =14t Sol. 5 . 5 (.: .
ox X o X ' S
dt A G B t t
Xv =t BD = S =09t + 15t =24t
<4V pdx g AB= S =6t =24t = t, = 4t
de - dt < speed > = dist: __48t
xatv’ :1 L time 2t+t,
S Llove It /x 48t 48t
X X = > — = 8m/s
1 2t + 4t 6t
a=—= x” 26. Ans. (3)
X
Ans. (2) Sol. Vtz (f\(/); _ 0
usin260 u%sin °0 ax=u-v=
= 5 &atx=d;v= oc\/a
& & W.D = K~ K;
4sin 0 cosH = sin"0 1 2 1 )
4 = tan0 W.D= Em (oc\/a) —Em(O)
Ans. (100) 24
mao.
—sy FU = WD="—
H 4H 27. Ans. (3)
20 m/s 20 m/s
Sol. Ae—> B
300 m—
100m X
|uB A| =40 mp
100=V/E; X=X @=v 2H |aBA|:4m/S
g 2 g g Apply (V2 = UZ + zas)relative
= x =100 O = (40)* + 2(—4)(S)
S=200m
Remaining distance = 300 — 200 = 100 m
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