Chapter 2. Motion in a Straight Line

Preeti reached the metro station and found that
the escalator was nol working. She walked up
the stationary escalator in time . On other
days, 1if she remams stationary on the moving
escalator, then the escalator takes her up n
time £,. The time taken by her to walk up on the
moving escalator will be

s L
(@) ts =4 (b) 1+ 1
(c) £ =1, (d) ——2

(NEET 2017)
Two cars P and () start from a pomt at the same time |
in a straight line and their positions are represented |
by x,(f) = (at + bF) and x (1) = (fi — ). At whal |
time do the cars have the same velocity?

a—1 a+qf
LT ® =D
atf o
©) 20+h) D 2a¥%5)

(NEET-IT 2016)

If the velocity of aparticlé is v = Ar + Br*. where
A and B are Gonsiants, then the distance
travelled by it betWeen 1 s and 2 s 1s

3 7 A B
“A+—8 e
(a) 7 3 {blz 3

3
(c) ;A+4B (d) 34+7B

(NEET-I 2016)

A particle of unit mass undergoes one-
dimensional motion such that its velocity
varies according to v(x) = fix ", where f§ and n
are constants and x 1s the position of the
particle, The acceleration of the particle as a
function of x, 1s given by
{EI) _EB] x—:n + 1

(¢ _E”BE v o -]

[b} _,ZHBZ E._—du + 1
l'd‘} _EHBE y-in=1

(2015 C

ancelled)

|

A stone falls freely under gravity. It covers
distances h, /1, and hi, in the first 5 seconds,
the next 5 seconds and the next 5 seconds
respectively. The relation BefWeen /. /s, and
hy 1s

(a) hy=3h, andhy=3N,

(b) hy =hy,=h,

() hy =@liyg=73h,

(d) M =%’~'=%’* (NEET 2013)
6. Thedisplacement “x’ (in meter) of a particle of
mass m’ (in kg) moving i one dimension
unieler the action of a foree, 1s related to time
{in sec) by 1 = Jx+3. The displacement ol the
particle when 1ts velocity 1s zero, will be
(a) 4m (b) 0 m(zero)
(¢) 6m (d) 2Zm
(Karnataka NEET 2013)

7. The motion of a particle along a straight line 1s
deseribed by equation x = 8 + 121 - £* where x 1s
mn metre and ¢ in second. The retardation of the
particle when 1ts velocity becomes zero 1s
(a) 24dms— (h) zero
(¢) 6ms— (d) 12ms™= (2012)

8. A boy standing at the top of a tower of 20 m
height drops a stone. Assuming g = 10 m 57,
the velocity with which 1t hits the ground 1s
(a) 10.0m/fs (by 20,0 m/s
(c) 40.0m/s (d)y 30m/s (2011)

9. A particle covers hall of 1its total distance with
speed v, and the rest hall’ distance with speed
v, Its average speed during the complete
journey 1s

s+ 0 ™M
(a) ferd s & (b) Y92
2 ™ T U

2 U IJ']_EU"J]
‘.L'\) L [d} __} = ~
'E’-I + I"’l IT-I + IJE

(Mains 2011)
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10.

11.

12.

13.

14.

15.

16.

A particle moves a distance x i time f

according to equation x = (1 + 5)', The

acceleration of particle 1s proportional to

(a) (velocity)*= (h) (distance)”

(¢) (distance) (d)y (velocity)*?
(2010)

A ball 1s dropped from a high nise platform at

{ = 0 starting from rest. After 6 seconds another

ball 1s thrown downwards from the same

platform with a speed v. The two balls meet at

= 18 5. What 1s the value of v?

(Take g = 10 m/s~)

(a) 75 m/s

(¢) 40 m/s

A particle starts 1ts motion from rest under the
action ol a constant lorce. If the distance
covered 1n first 10 seconds 1s &, and that
covered in the first 20 seconds 1s &, then

(a) &8, =35, (b) §,=45,

() §,=8, (d) S,=128, (2009

(b)y 55 m/s

(d) 60 m/s (2010)

A bus is moving with a speed of 10 ms ™! on a
straight road. A scooterist wishes to overtake
the bus in 100 s, If the bus 1s al a distanee of
1 km [rom the scooterist. with what sgpeed

should the scooterist chase the bug?
(a) 40ms’! (b) 25 nps"
(¢) 10ms! (d) 20ms?! (2009

A particle moves n acstraight hne with a
constant acceleration. It ehamges 1ts velocity
from 10 ms ™' to 20 ms™ while passing through
a chstance 135 man Fseeond. The value of 115
(a) 12 (by 9

) 10 d) 18 (2008)

The distance wawvelled by a particle starting

[rom rest and moving with an acceleration

-;lm s, in the third second is

10) 19
(&) Tm (b) Tm
(¢c) 6Gm (d}y 4m (2008 )
A particle moving along x-axis has
acceleration /. at time f, given by

y If v i
f= .fu[l —?] . where f, and 7" are constants.

The particle at 7 = 0 has zero velocity. In the
time mterval between ¢ = 0 and the instant
when f = (, the particle’s velocity (v,) 1s

17,

18.

19.

20.

21.

22.

| 3
ay —JoI~
(a) qu

A
;fnT

(b) [T~

(¢) d) ful. (2007

A car moves from X to V' with a uniform
speed v, and returns to V' with a uniform
speed v, The average speed for this round
trip 1s

| b Vi Vi
(a) VY (b) b+ v,
Y LV 5
(¢g) - & Ny =u  2007)
2 Y ™ Yy
The position x of @ pastiele with respect to

time ¢ along x-axis is@iven by x = 97° — 1
where x 18 In metres gnd ¢ in seconds. What
will be tle position of this particle when 1t

achiewey maximum speed along the
Fx direetion ?

() 54m (b) ¥lm

(€1 24m (dy 32 m.  (2007)

Two bodies A (of mass | kg) and B (of mass
3 kg) are dropped from heights of 16 m and
25 m, respectively. The ratio of the time taken
by them to reach the ground 1s
(a) 4/5 (by 5/4
(c) 12/5 dy SilZ

A car runs at a constant speed on a circular
track of radius 100 m. taking 62.8 seconds
for every circular lap. The average velocity
and average speed for each circular lap
respectively 1s
(a) 10mis, 0
(¢) 0, 10 m/s

(2006)

(by 0,0
(dy 10 m/s, 10 m/s.
(2006)

A particle moves along a straight lime OX At a
time £ (in seconds) the distance x (in metres) of
the particle from (2 15 given by x =40+ 12— 1.
How long would the particle travel before
coming to rest?

(a) 16m (b) 24 m

(¢) 40m (d) 36 m. (2006)

A ball 15 thrown vertically upward. It has a
speed of 10 m/sec when 1t has reached one
half of 1ts maximum height. How high does the
ball rise?
(Take ¢ = 10 m/s*)
(a) 10m
(¢) 15m

(b) 5m

(d) 20 m.  (2005)
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23.

24.

26.

27.

28.

29,

30,

The displacement x of a particle varies with
time I as x = ae ' + be where a. b, ot and f3
are positive constants. The velocity of the
particle will

(a) be independent of [}

(b) drop to zero when o =

(¢) go on decreasing with time

(d) go on increasing with time.  (2005)

A man throws balls with the same speed
vertically upwards one after the other at an
mmterval of 2 seconds. What should be the
speed of the throw so that more than two balls are
in the sky at any time 7 (Given g = 9.8 m/s-)

(a) more than 196 m/s (b) at least 9.8 m/s
(¢) any speed less than 19.6 m/s
(d) only with speed 19.6 m/s. (2003)

If'a ball 1s thrown vertically upwards with speed
1, the distance covered during the last ¢
seconds of 1ts ascent 1s

(a) wut (h) %grz
() ut—ngr’ (d) (u+ gt 1. (2003)

A particle 1s thrown vertically upward. Its

velocity at half of the height 1s 10 m/s. thefi |

the maximum height attained by it (g = 10um#®)
(@) B (b) 20m
(¢) 10m (d) 16 m. {2000

Motion of a particle is given by eguation

s =30+ 7¢# + 141 £ 8 m. The value of
acceleration of the partiele i = 1 sec is
(a) 10 m/s- (bY 32 m/s*

(¢) 23 m/s- {d)

A car movingawitha Speed of 40 km/h can be
stopped By appliing brakes after at least
2 m. If'he sdme ear is moving with a speed of
80 kmh, what 1s the minimum stopping
distance”

(a)

(c)

16 m/s=.  (2000)

4 m (b)Y 6m

8 m (dy 2 m. (1998)

A rubber ball 15 dropped from a height of 5 m on
a plane. On bouncing 1t rises to 1.8 m. The ball
loses its velocity on bouncing by a factor of

3 2 _ 16 0
(a) 5 (b) 5 (c) >s (d) 55
(1998)

The position x of a particle varies with time,
(1) as x=at” — bt The acceleration will be zero
at time ¢ 1s equal to

31.

32.

33.

34.

35.

36.

v B e w28 e
(a i (b) zero (¢ W (d) e
(1997

If a car at rest accelerates uniformly to a speed
of 144 km/h mn 20 sec, 1t covers a distance of
(a) 1440 cm (b)y 2980 em

(¢) 20m (d) 400 m. ([/997)

A body dropped from a height # with initial
veloetty zero, strikes the ground with a velocity
3 m/s. Another body of safié mass dropped
from the same height /i willlivan inital velocity
of 4 m/s. The final ﬂﬂl&mh' of second mass,
with which it strikesSithe pfound is
(a) Sm/s (by 12 m/s
(¢) 3Imfs (d) 4 m/s.
The seceleration 6f a particle is increasing
lincarly walhetime 7 as br. The particle starts from
angim walli an nitial veloeity v, The distance
travelled by the particle in time ¢ will be

L o
@ vyl +§br'

(1996)

l,
(by vyl +E'E” )

1 I
(c) uﬂ+gbf (d) wﬁ+§mT

(1995)

The water drop falls at regular intervals from
a tap 5 m above the ground. The third drop 1s
leaving the tap at mstant the lirst drop touches
the ground. How far above the ground is the
second drop at that nstant?

(a) 3.75m (by 400m

(c) 125m (dy 250 m. (1995)

A car accelerates from rest at a constant rate
o, for some time afler which it decelerates at a
constant rate P and comes to rest. I total time
elapsed 1s . then maximum velocity acquired
by car will be

([1:— p* )r ({13 +_[51 )r

(a) o (b) b
o+ ) o
(¢) ( = ) d) a+p- (1999

A particle moves along a strmght line such
that 1ts displacement at any time 7 15 given by
§= (1= 61 + 31+ 4) metres. The velocity when
the acceleration 1s zero 1s

(a) 3 m/fs (b) 42 m/s

() —9m/s (d) =15 m/s. (1994)
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37,

38.

39.

40,

41.

The velocity of tram inereases unilormly from
20 km/h to 60 km/h in 4 hours. The distance
travelled by the train during this period s
(a) 160km (b) 180km

(¢) 100km (d) 120 km. (1994)

The displacement-time graph of a moving
particle 1s shown below. The nstantaneous
velocity of the particle 1s negative at the point

! p

Displacement
isplacemen ( - P
Time —p
(a) E (b) ¥ () C (dy D
(1994)

A body starts from rest. what 1s the ratio of the
distance travelled by the during the 4" and
3" second 7

(a) (b)

w1 a1
~J|w  ~J|un

(c) (d) (19931

Which of the following curve does nol
represent motion in one dimension?

VA VA
(a) /\_} (b) O
! > |
VA VA
(¢) _,/ (d)
- f\\/f\. S |

(1992)
A body dropped from top ol a tower fall
through 40 m during the last two seconds of

412,

43,

44.

46.

11

its fall. The height of tower 1s (g = 10 m/s?)
(a) 60m (b) 45m
(c) 80m (dy 30 m.

(1992)
A car moves a distance ol 200 m. It covers
the first half of the distance at speed 40 km/
h and the second hall ol distance at speed
v. The average speed 15 48 km/h. The value
of vi1s
(a) 36 km/h
(¢) 50 km/h

(b) 60 km/h
(d) 48 km/h.

(1991)
A bus travelling the first on@-third distance
at a speed of 10 km/h, the next one-third at
20 km/h and at last.@ne=third at 60 knmv/h, The
average speed of the bus 1s
(a) 9 kmth (by 16 km/h
(¢) 18 km/h (d) 48 km/h.

(1991)

A ear coyvers the Nrst half of the distance
bétween two places at 40 km/h and another
half at 60 km/h. The average speed ol the
car is
(a) 40 km/h
(¢) 50 km/h

(b) 48 km/h
(d) 60 km/h.
(1990)

. What will be the ratio of the distance moved

by a freely falling body from rest in 4™ and
5 seconds ol journey ?
(a) 4:5 (by 7:9
(c) 16:25 (dy 1:1.

(1989)
A car 18 moving along a straight road with a
uniform acceleration, It passes through two
points /7 and O separated by a distance with
velocity 30 km/h and 40 km/h respectively. The
velocity of the car mudway between P and ¢
15

11.
21.
31.
41.

fﬂnswer Heyj

h 2. & 3. @ 4 (@& 5 (d)
(a) 12, (b)y 13. (d) 14. (b) 15. (a)
(@) 22, (a) 23. (d) 24. (a) 25. (b)
(d) 32. (a) 33. (¢) 34. (a) 35. (d)
(by 42. (b) 43. (¢) 44. (b) 45. (b)

6.

16.
26.
36.
46.

(a) 33.3 km/h (b) 2072 km/h
(c) Zﬁﬁk[“f'h (dy 35 km/h.
(1985)
(by 7. (d) 8 (b)) 9. (e) 10. (a)
(¢) 17. (d) 18. (a) 19. (a) 20. (¢)
(¢c) 27. (b) 28. (¢) 29. (a) 30. (a)
(¢) 37. (a) 38. (a) 39. (a) 40. (b)
{C)
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NIRRT EATE EXPLANA‘I‘IONS ‘IIIIIIIIIIIIIIII|III|IIIIIIIIlIIIIIIIIIlI

1. (b): Letv, 1s the veloaity of Preeti on stationary
escalator and o 15 the distance travelled by her
d
v, = —
f
Agamn. let v, 18 the velocity of escalator
_d
v, = —
1,

ULE

]_!|+IE

2. (d) : Position of the car P at any time 1, 18
X () = at + bt

. Net velocity of Preeti on moving escalator with
o d d
e kT S
The time taken by her to walk up on the moving
escalator wall be
po
v d[ f] + fl

respect to the ground
h+ty
d[g
-y B Iy
d d
hts

!

t'-':‘.';:l:f} ﬁ:l |

dt
Similarly, for car O,
X (O =f—F
.*:f_ru(f}
dt
V() =v (1)
a+2bt=f-2t or, 20b%* 1y=f-a

f—a
2(1+h)
3. (a) 1 Velogity of the particle 1s v = Ar + Br
s

= = At+8r .
dr

=a+2bt

V(1) =

v (h= = f-21 (1)

(Griven)

—

_[c:ir=_[(ﬂf+ Bt?)dt

3-
. s=AC Bt Lo
2 3

3'U=Is}=-;j+§+fﬂ£{f=25}=2A+~§-B+C'

Required distance = s(1 = 2 s) —s(f = 1 )

3 7
= [2A+§B+CJ (A+B+C'] =—A+=8B
3 3 3 2 3
4. (d) : According to question. velocity of unit
mass varies as

()

v(x) = P "

v -2n= <
— == 2nfx " ()
dx
Acceleration of the particle 15 given by
= do d'ﬂ dx dv -
dt dx o dt dx
Using equation (1) and (11), we gel
—in—1

a= (=2nfc= -1 x (B2 = =2nf° x

5. (d) : Distance covered by the stone m first 5
seconds & Qu=0
[_n:r=5s}iq | g
5 _ ok iy
h=nsGP=2g A FHALS
ha|
Distance travelled by the ¥+ t=10s
stone 1n next 5 seconds ha|
(f.e. = 1008 15 ¥ ~(Ct=15s
1 » 100 y
H #h, 'EE 210y = 5 g (11)

Distanee travelled by the stone in next 5 seconds

(e F=155)1s
225
hy + hy + hy =—g(15)‘-T;.: (1)
Subtract (1) from (1), we get
100 25 ?5
t+hy)—hy=——g - =—p
75
h-}_ = 5 — 4 =3h, (V)
Subtract (1) from (111), we get
225 100
(I + o +hy) = (hy + ) =" ==
125
From (1). (1v) and (v). we get
b ok
1737 5
6. (b): Given: = .,E+3 or yx=t-3
Squaring both sides, we get
x=(t-3)
_ dx
Velocity, v=—=—(t=-3)"=2(1r -3
elocity 7 1it( ) =2(1-3)

Veloeity of the particle becomes zero, when
2(1=3)=0o0rt=3s
Alr=3s,
x=(3-3r=0m
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7. (d):Given:x=8+12t-¢

Velocity, v = o 12 - 3¢*

(lt
Whenv=0.12-3~=0 orr=2s
dv
a= = - 6Of
it
a5, =—12mg3

Retardation = 12 m s
8 (b):Here.u=0,g=10ms= h=20m
Let v be the velocity with which the stone hits the
ground.

vy =4+ 2gh
or v=42gh=42x10x20=20m/s (= u=0)
9. (c): Let S be the total distance travelled by the
particle.
Let 1, be the time taken by the particle to cover first
half of the distance. Then

AT IS
L 1-| -’}r

il

Let ¢, be the time taken by the particle to cover

remaining half of the distance. Then

- Sir2_ 8§

B Vs 2v,

Totaldistance travelled
Total timetiken.

S )

T htt, S S

T

2"'! 2 s

Average speed, v, =

2V v,
- pa
¥y + Vs

10. (a) : Distance, x =(f + 5} (1)

¥ ['f."[ d‘ . _]
Velocity, v = === — {5 = _ (1 + 5y 2 i
=g (t+5) (ii)

Acceleration

dv )
=—== P=(f+3) "] =204+573
a g P )Tl =2(t+5)

From equation (1), we get
N ()
Substituting this in equation (111) we get
Acceleration, @ = — 2v'* or a = (velocity)*”
I'rom equation (1). we gel
= (t+5)73

Substituting this in equation (i11), we gel

(1)

- (1v)

Acceleration, a=2x" or a e (distance)’
Hence option (a) 1s correct.

11. (a) : Let the two balls meet after ¢ s at distance
x from the platform.

or |V

13

For the first ball
w=01=18s g= 10 m/s"

Using I =ut+ % gt”

% =%x1umsﬁ )
For the second ball
u=v,t=12s g= 10 m/s’

Using h=ut+ %gF

.t=1'}f12+%xlﬂx|23 (i)
From equations (1) and (i), we get

l:x: 10x18° = Izr+lx-mx{1212
2 ]

S —

e

or 12v=2&10x% [(18)° - (12)%]

== & T0%[(18 + 12) (18 - 12)]

% ]

1
121":?}{”}3‘:3[}}{&

_IxX10x30x6
2x12

=75 m/s

12, (b): Givenu =0,

Distance travelled in 10 s, §, = %u 10” = 50a

. : 1
Distance travelled mn 20 s, §, :Eﬂ :20% =200a
Y Sy =48,
13. (d) : Let v_be the velocity of the scooter, the
distance between the scooter and the bus = 1000 m,
The velocity of the bus = 10 ms™
Time taken to overtake = 100 s
Relative velocity of the scooter with respeet to the
bus = (v, - 10)

1000
: =100s = v, =20ms™",
(v, —10) |

14. (b):v*-u*=2as
Givenv=20ms . u=10ms*, s=135m

400-100 300 10,

=— m/s5"

2%135 270 9
V=it 10 m/'s
a 10

3
—m/s°
4

v=u+at = = =05

15. (a) : [istance travelled in the 3™ second
= [ hstance travelled in 3 s
— dhistance travelled in 2 s.
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As, =10,
| | |
Sml‘du =;.':T-32 — o =l §

. 3 1 4 10
Givena=—ms ™, .. Sgu,=—X—X5=—m
3 R @S 3

16. (c) : Given : At time ¢ = 0, velocity, v = 0.

y )
Acceleration [ = Jo I_?

[
Al =, U=f(l——-]
| i | Jo| 2—mp
Smce f; 158 a constant,

1-L=0 or t=T
T

v
Also, acceleration f .
dt
Vy 7 T ;
Idu = j Jdt = Iﬁ,[lﬁ?] dt
() i=0) ()
i fT* 1
; () 1 i} :
W=\ dof == | =hl- =—fo.
A ‘:.fﬂ T ]ﬂ f{] T 2"}(“

total distance travelled
total time taken

17. (d) : Average speed =

_sts 28 vy
l'| ‘l“fz i+ i Vd"l“?ﬁ
Vi Vil
18. (a) : Given  x=9"-p #(1)
dy d 5 4 P
Speed v="="(9 1) =18 -3
P dt dt 4 '
For maximum speed. Fp= 0 = I806r=0
!

S =3 8.
5 X = 81 m - 27 m=&4wm. From x =92 - )
19. (a) : Time taken'By a bady fall from a height /
. 2h
to reach the ground is 1= |[— .
' 5

20y
aNe _ [l !
ts [2hy \Vhy V25 5
g

20. (c¢) : Dastance travelled m one rotation (lap) = 2pr

distance B 2nr

Average speed = :
& P Lime !

_ 2%3.14x100

62.8
Net displacement m one lap = 0

=10ms"’

| net displacement 0
Average velocity = : ===,
lime !

21. (a) :x=40+ 12t -F

. dx
Velocity P=T=12-3f2
al
When particle come to rest, dy/dt=v=0

Lo 12=-3F=0 = 3F=12 = t=2sec
Distance travelled by the particle before coming fo rest

" 2 2
2 2 3,3
s=(12=-3")dt =12t ——
X ) :

[ds = [var
0 0 0 = o
s=12x2-8=24-8=16m.

22, (a) : v: = u- = 2gh

Alter reachimg maximum height velocity becomes

JETO.
: h 200
0=(10)"=-2x 10 x— i=zF~—=10m

2 20
23. (d) : x=ae™ + be"

ar_ —acte ™™ + b
dt
v = —aoe™ & hfel

For certairy vilue of ¢, velocity will increases.

24. (a)? Interval of ball thrown = 2 sec

I wewantthat mmimum three (more than two) balls
remain im air then time of fhight of first ball must be
grcatei than 4 scc,

T > 4 secor % > dsec = u>19.6m/s.
25. (b) : Let total height = H b
Time of ascent = 7
So, H =uT—%gT3
Distance covered by ball in time (7" - 1) sec.

H

y=u{T—r]-lzg{T—r]3

So distance covered by ball in last 1 sec.

h=H-y =[.¢¢T-%g?‘{|—[u(?‘—r}-%g[T—r}l]

By solving and putting T=% we will get
| " & v=1
h =Egr'. } i g
Aliter : A
Time to reach the topmost

position, 7' = w/g
Velocity at the top, v=10
Let’s consider a pomt A4 distance H below the
highest point. Let it takes ¢ seconds lor the ball to
reach the top from 4. So we have to calculate /1.
Let’s find the velocity at pomnt 4. Now the tune taken
to reach A 15 (T'=1).
vi=u—-g(I'-H=u-gl-gt=u-u-gt=-gt
Now consider its journey from A to the top.
Using v* = u* — 2gh
(—g1)’
28

et

= 0=v, -2gH = H=

| =
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26. (c) : I'or hall height,
h

10° = u’ _Z‘EE D)

For total height, hy ]IF' m/sec
0 =u - 2¢h (1)
From (1) and (1) h
2eh
2

V=0

hi2

= 10°= = h=10m

27. (b): %=9r1+14r+|4

dr’
a . = 18 x 1 +14 = 32 m/s-

28. (c) : 1sl case v —u” = 2ay

— =|8r+14=a

D—(@)h =2xax2 [+ 40 km/h = 100/9 m/s|

9
a = — 10" m/s
81x4
2 1
2nd case {]—(#) =2x(—31114)}<5
|80 km/h = 200/9 m/s]
or s=8m.

29. (a) : Imtial energy equation

mgh:iml': i.e. ][];.:5:11.:'3 =y, =10 (i}

2 2

10x1.8=2vi = =6 i)
_ . . 6 B
[LLoss 1n velocily on bouncing 10~ ¢ atactor,

5
30. (a) : Distance (x) = ai* = B,

dx o 2 ;
EZE(EH _l'?f:')

Alter one bounce.

Therefore velocity (v) =

= 2at — 3hr* and
de d

: 5
acceleration = = Qar—3bt" )= 2a4 - 6bt = 1)
. ﬁ m .P )
B Q’ﬂ__ﬂ__ﬂ
or = _—_—
66 3b

31. (d) : Imbial velocity u = 0,
Final velocity = 144 km/h = 40 m/s and time = 20 sec.
Usingv=u+al = a=v/t=2mfs

Again, §=ur +~_I;m‘1 = —L—KZ}{{E{J}E =400 m.

32. (a) : Imual velocity of first body (u,) = 0,
Final veloeity (vy) = 3 m/s and mmtial veloeity of
second body () = 4 m/s.

. 2
. .. (3)
2¢ 2x98
Therefore velocity of the second body.

height (h) = = (.46 m.
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by =12 + 2gh = \(4)' +2x9.8x0.46 = 5 mis.

33. (¢) : Acceleration u bt ie., 1‘; = ¢ < bt
dx bt
Integrating, i +1C
Imtally, r=0, dv/dt = V,
Theretore. it = E + v,
d 2
bt

Integrating agamn, x= = + vyt # G

Whent=0.x=0 = (=0
i.e., distance travelled by fhe particle in time 1

br’
_— F[]I+-ﬁ—'
34. (a) : Height ofitap =35 m. For the first drop,
—ucb —eP= 1 x 107 =5For=1
D = 28 = 5 F=JForf-=

orge= | sec. It means that the third drop leaves after
ong seeond ol the first drop, or each drop leaves
after every (.5 sec. Distance covered by the second
drop 1 0.5 sec

1 . 1
=282
Therefore distance of the second drop above the
gromnd=5-125=375m
35. (d) : Imtal velocity (1) = 0. Acceleration 1 the
first phase = o, Deceleration in the second phase = [3
and total tme = 1.
When car 1s acceleratmg then

final velocity (v) = u + o = 0 +

% 10 = (0.5*=1.25m.

v : .
or ty=— and when car 1s decelerating,
o

- . ¥V
then final velocity 0 =v - fftor 1, ==,

: 2 . vV v
[herefore total ime (1) = f,+1, =—+—
CL

§
f= L*[L+i]=u[ﬂ+ﬂ} or v= o B _
o B af) o+ P

36. (c¢) : Displacement (s) = £ — 61 + 3¢ + 4 metres.

ds |
veloeity (v) = E =3r-—12r+3

| dv
acceleration ()= — =061 - 12

dt

When a = 0, we get = 2 seconds.
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Therefore velocity when the acceleration 1s zero (v)
=3x(2y-(12x2)+3==9m/s,
37. (a): Imtial velocity (1) = 20 kn/h, Final velocity
(v) = 60 km/h and time (f) = 4 hours.
velocity (v)=060=u+at=20+(a < 4)
~ 60-20
or, a=—j

Therelore distance travelled m 4 hours 15 5

=10 km/h>.

| |
s=ul+ Ear3={2[}m4}+; < 10 = (4= 160 km.

el
38. (a) : The veloaity (v)= —,
(i
Therefore, instantaneous velocity at point /£ 1s
negalive,

W second is given by

39. (a) : Distance covered mn n
S =u + %_'{En ~1)

Here. u =10

_ (l _Ta
s, —{J+E(2x4—l}_._2

e ¢ _Sa . 'Td___?
=leglia=li=y L vF

40. (b) : In one dimensional motion, the body can
have at a tme one value of velocity bul mot two
values ol velocities

41. (b) : Let & be height of the tower and 7 is the
time taken by the body to reash the ground
Here.u=0.a=g

h=ut + %gr: or h=0xt¢ +%ng

5

or h=%gr* (1)
Distance covered tn [ast two seconds 1s

B S
4[1;523{ Ef;{r 2)" (Here, u =0)

or 40= %gﬁf - %gu: +4 —4p)

or 40=(2t-2)¢ or I=3s

['rom eqn (1), we get h= l}i 10x(3) orh=45m

2
42. (b) : Total distance travelled = 200 m
= . 100, 100
Total time taken = & +==

total distance travelled
total time taken

Average speed =

o200 P
e mu+mn) G 45_(L+1)
40 v 40 v
A
of 257V 24
1_1 1 _5-3 1
or =

or v=060 km/hr
43. (¢) : Total distance travelled = &

) . S 88 83
Total time taken = 0 2z 20 + 50
- § _ JUs_ s
=307 60 T80 ~ 180 18
total distancetravelled
Average speed = tomY timerraken
— Ii“ —— -
= e = 18 km/hr.
44. (b) : Total distance covered = s
SOE . 33 5% - B

total distance covered
total time taken

Average speed =

35. (b) : Distance covered in #™ second is given by

s :Ii+%{2r:—l]

Given: wu=0,a=g
_8ira 118
34—2(2:{4 1) 3
. =28 . DR
55_2{2}{5 ly= 5 %R 0
46. (¢): 1 \ M
f L
—> p—>
30 km/hr 40 km/hr

Let PO = s and L 1s the midpoint of PO and v be
velocity [ the car at pomnt L.
Using third equation of motion, we get
(40)* = (30)° = 2as
_ (40)° = (30)* _ 350 i
25 R N
Also. v —(30)° :Eu%

or v\ —(30) = E}ig%qx

or o

3‘1} [Using (1)]

or v=25J2 km/hr
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