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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

i3 R L

(a) ts =4 (b) 1 +1
o+t

() t 1, @

(NEET 2017)

Two cars P and O start from a point at the same time

m a straight line and their positions are represented

by x,(f) = (at + bF) and x () = (fi — ). At whal
time do the cars have the same velocity?

ﬂ—f ﬂ'+f
LT ® 2@=n
a+ [ I
©) 51+p) D 5a4%7)

(NEET-IT 2016)

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

3 7 A B
k¥ R BB
(a) 2 3 {blz 3
3
m}*;ﬂ+4ﬂ (d) 34 +7B

(NEET-] 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, 15 given by
(a) _Eﬁl x-]n + 1

{G) _E”BZ Y 2n -1

{b} _,ZHBZ e A4n + |
{.d} —Eﬁ'ﬂ: I---“In - ]
(2015 Cancelled)

{

|

|

i

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
h, 1s

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

(b) hy =hy,=h,

(¢) h, =@liy=3h,

(d)y My =%=% (NEET 2013)

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 1its velocity 1s zero, will be
(a) 4m (b) 0 m(zero)
(¢) 6m (dy 2m

(Karnataka NEET 2013)

The motion of a particle along a straight line 1s
deseribed by equation x = 8 + 121 - £* where x 1s
in metre and ¢ m second. The retardation of the
particle when 1ts velocity becomes zero 1s

(a) 24dms— (h) zero

(¢) 6ms— (d) 12ms= (2012)

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/s (by 20,0 m/s

(c) 40.0m/s (d)y 30m/s (2011)
A particle covers hall of 1ts total distance with
speed v, and the rest hall’ distance with speed
v, Its average speed during the complete
journey 1s

0y + Vs ™1

(a) berd [l | (b) L
2 o+ 0

F AR |

20105 V{03
@ 2% @ —LZ
'E’-I + I"l L]'-_‘l‘ + I]j

(Mains 2011)
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A particle moves a distance x in time f

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

acceleration of particle 1s proportional to

(b)  (distance)”

(d) (velocity)*?
(2010)

A ball 1s dropped from a high rise 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) (velocity)¥>

(¢) (distance)

(b)y 55 m/s

(d) 60 m/s (2010)

A particle starts 1ts motion from rest under the
action of a constant force. I the distance
covered 1n first 10 seconds 1s &, and that
covered in the first 20 scconds 1s S, then

(a) &8, =35, (b) §,=45,

() §,=8, (d) S,=128, (2009

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 bus?
(a) 40ms’ (b) 25 nps"
(¢} 10ms™ (d) 20ms?

A particle moves 1 a straght hne with a
constant acceleratiom. It ehamges 1ts velocity
from 10 ms ™' to 20 ms™ while passing through
a distance 135 man Fseeond. The value of 1 15
(a) 12 (b) 9

c) 10 d) 18

(2009)

(2008)

The distance wawvelled by a particle starting

[rom rest and moving with an acceleration

%rﬂ s, in the third second is

10 19
(a) 3 m (b) 3 m
(¢c) 6Gm (dy 4m (2008 )
A particle moving along x-axis has
acceleration /. at time f, given by

. r - FF
f= .fu[l -?] . where f, and 7" are constants

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

17,

18.

19.

20.

21.

21.

x>

| "
a) ST
(a) z.fu

kL 3
;fnT

(b) ST~

(¢) d) ful. (2007

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

| ‘ | Vi Vi

(a) Vi, Vy (b) b+,

ey Yuve @ 2% 2007)
2 Y ™ Yy

The position x of @ pul‘fiﬂh: with respect to

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

achiewey maximum speed along the
Fx e etian?

() 54m (b) Blm

(€ 24m (d) 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 (b) 5/4
(¢) 12/5 (d)y 5/12.

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 g = 10 m/s*)
(a) 10m
(¢) 15m

(b) 5m

(d) 20 m.  (2005)
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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 mdependent of [

(b) drop to zero when o = 3

(¢) 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) morethan 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 18 thrown vertically upwards with speed
1, the distance covered during the last ¢
seconds ol 1ts ascent 1s

(a) wut (b) %gﬁ
(c) ur—%g!z () (u+genit (2003)

A particle 18 thrown vertically upward. Its
veloeity at half of the height 1s 10 m/s. thefi

the maximum height attained by 1t (g = mmfs?} |

20m
16 m,

(a) 8m ()

(¢) 10m (ch) (2001

Motion of a particle 15 given by eguation
s=0@3P+74+ 14t £ 8
acceleration of the partiele i = 1 sec is
(a) 10 m/s- (bY 32 m/s*

(¢) 23 m/s- fd)
A car movingswitha Speed of 40 km/h can be
stopped by dpplyung brakes after at least

16 m/s=  (2000)

2 m. ["the same gar 1s moving with a speed of

80 kmdh, what 15 the minimum stopping
distaree?
(a) 4m
(¢) 8Bm

6m

(b}

(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 9
; = By = e, ) —.
(a) 5 (D) 5 (¢) 75 (d) 75
(1998)

The position x of a particle varies with time,
(1 as x=ar* —br?. The acceleration will be zero
at time 1 1s equal to

m. The value of

31.

32.

33.

34.

36.

x>

VL — 2a 52
(a) i (b) zero  (¢) b () 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
veloeity 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 vela@ly of second mass,
with which 1t strikes'the gidund is
(a) Sm/s (by 12 m/s
(¢) 3mis (d)y 4 m/s.
The seceleration 6f a particle is increasing
linearly valletime /7 as br. The particle starts from
angin wWallt an imtial veloeity v, The distance
travelled by the particle in time ¢ will be

(1996)

| . s .
I ""Ebr (by vyl +Ebf-
1 1 1 3
(e) Wl ‘f'—f;bf (dy vyl ‘I'E.IETI' ,

(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 1s the
second drop at that nstant?

(a) 3.75m (hy 4 .00m
(¢) 125m (d) 2.50 m.

A car accelerates [rom rest at a constant rate
o lor some time alter which 1t decelerates at a
constant rate [} and comes to rest. Il total time
elapsed 15 1. then maximum velocity acquired
by car will be

(u:— [31)!

(1995

({13 + 3 )r

(a) o (b) b
(o+B)r 1
© 5B ) orp (1994)

A particle moves along a straight 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 (h)
(¢) —9mfs (d)

42 my/s
-15 m/s. (1994)
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Mation in a Straight Line

37. The velocity of tram inereases uniformly 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. (7994)

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

! p

38.

Displacement
isplacement | = F
Time —p
(a) E (b) ¥ () C (dy D
(1994)

39. A body starts [rom rest. what 1s the ratio of the
distance travelled by the during the 4% and
3" second ?

412,

43.

44.

11

its fall. The height of tower 1s (g = 10 m/s*)
(a) 60m (b) 45m
(¢) 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) 56 km/h
(e) 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 km/h. The
average speed of the bus 1s
(a) 9 kn'h (by 16 km/h
(¢) 18 km/h (d) 48 km/h.
(1991)
A egar cowers the first hall of the distance
bétween two places at 40 km/h and another

(@) 1 (b) 3 half at 60 km/h. The average speed of the
3 7 car is
7 | 3 ; (a) 40 km/h (b) 48 km/h
© 3 @7 (5 (¢) 50 km/h (d) 60 km/h.
40. Which of the following curve doe§ nol ; _ : (1939)
represent motion in one dimension® 45. What will hi.:: i]‘.llt: ratio of }h:: dmlan_ue moved
v i by a freely falling body from rest in 4" and
| 5 seconds of journey 7
(a) 4:5 by 758
(a) (b) (e) 16 25 (dy 1:1
; g (1989)
: 46. A car 1s moving along a straight road with a
o el uniform acceleration, It passes through two
‘J points /7 and O separated by a distance with
velocity 30 km/h and 40 km/h respectively. The
(©) (d) N A\ velocity of the car mudway between P and ¢
> 1 N is
(1992) (a) 33.3 km/h (b) 20v2 kmvh
41. A body dropped from top ol a tower fall (¢) 25v2 km/h (d) 35 km/h.
through 40 m during the last two seconds of (1988)
@nswer Heyj
1. (b 2. (b 3. @ 4. (@ § (d 6. (b 7. () 8 (b)) 9. (c) 10. (a)
11. (a) 12. (b) 13. (d) 14. (b) 15 (a) 16. (¢) 17. (d) 18. (a) 19. (a) 20. (c)
21. (a) 22. (a) 23. (d) 24. (a) 25. (b) 26. (¢) 27. (b) 28. (¢) 29. (a) 30. (a)
31. (dy 32. (a) 33. (c) 34. (a) 35. (d) 36. (c) 37. (a) 38. (a) 39. (a) 40. (b)
41. (b) 42. (b) 43. (¢) 44. (b) 45. (b) 46. (c)
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1. (b): Letv, 1s the veloaity of Preeti on stationary dv B2 §
escalator and 4 1s the distance travelled by her aw L oo ()
d Acceleration of the particle 15 given by
v, = — ;
S = do dt;r dx dv -
Again, let v, 1s the velocity of escalator dt  dx .u’r dx =
d Using equation (1) and (11), we gel
pﬂ = : q= {—EHI'_JII_:" - Ii] . [ﬂ‘f_:”] = _2”{133 x—-lu -1
. Net velocity of Preeti on moving escalator with | 3. (d) : Distance covered by the stone m first §
respeel to the ground seconds & Qu=0
e 1=55)i w| l*,
v=y +y,=2.4 I[“+& [ 2 25 B
§ = e — Cr—— ; y. - G
= f] .r: L IIFE hl R-(S)" = 2 .._1{1} 1 '?' .:! f o
The time taken by her to walk up on the moving Al
escalator will be Di!‘ilﬂﬂﬂﬂ lm‘i.'{’.'“ﬂd b}' l.h['-'- 1 'e' B t=10s
- i ) d i :‘alnmﬁ.in next 5 ﬁi:ﬁmnds Iy
v d[ﬂ 1. ,2_] o+t (f.es = ][;-ﬂj,ls - ¥ (" t=15s
hity By # hy=— 210y = —g (1)
2. (d) : Position of the car P at any time , . 5
RSl R i} B/ L ke A Distance travelled by the stone in next 5 seconds
x (1) =at+ hi* :

1 e F=1538)1s
dxp(r)

= S iy | 225
1«-';,{;'} 0 =a+2bt flj }11 " h: +h. = —3(15)— - T'&‘ ()
Stmilarly, I'-”;I car:‘.‘}, Subtract (1) from (1), we get
x (h=fi-1
M) = 100 25 75
dig(t) .. (+h)=l=—"8-58=738
'lr’{;,{ = / = f - 21 . ) 75
e » hy =—g=3h, (V)
v (0= v (D) (Given) | : ‘
a+2bt=f-2t o, 20b% 1y=f-a Subtract (11) from (111), we get - -
ey (o + )~ (hy 4 By =g ==
2(1+5) 125
i ; hy=—-8 =5k (V)
3. (a): Veloeity of the particle 1s v=Ar + Br 2
I From (1). (1v) and (v). we get
£ Ar+BP. .I-d.'i' = J-[Af + Bt*)dt
dt 5 = h _ hy
: 3 B
A Bl Lo
2 3 6. (b): Given: ;:‘/;4.3 or ¥yx=1t-3
sr=1=2+81c R 2 A+ OB O Squaring both sides, we get
2 3 3 x=(t-3)
Required distance = s(1 = 2 s) —s(f = 1 ) dy
Velocity, v=— —(f ~3¥=2(t-3)
] A B 3 7 ' dt  dt
=(2A+—B+{‘J [ = +C’]——A+gﬁ —_ ,
3 2 3 2 Veloeity of the particle becomes zero, when
4. (d) : According to question, velocity of unit 2(1—-3)=0o0rt=3s
Mass varies as Ali=3s.
wx) = fre=" - 0) x=(3-3r=0m

M- é’g www.studentbro.in
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Mation in a Straight Line

7. (d):Given:x=8+12t-¢

1

Velocity, v = o 12 =31*

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

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

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

AT IS
L 1-| -’?1.

¥
Let ¢, be the time taken by the particle to cover
remaining half of the distance. Then
SI2 8§

Vs - 2v,

Totaldistance travelled

Total timetiken.

S )

Thtty X, 8

e o=

::'.l'l 21'3

7

Average speed, v, =

2V v,
- 2
¥y + Vs

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

. dy & _ 1
Velocity, v = === — {5 = _ (1 + 5y 2
Y a T m U+ )
Acceleration

dv d _a
a=—=[=(1+5)7] =2(1+5)7
dr et E | =2(1+5) (111)

From equation (1), we get
Wis == (t+ 5}—3 .-.{i‘v'}

Substituting this in equation (111) we get
Acceleration, a = — 2v'* or a = (velocity)*”
['rom equation (1). we get

¥=(t+5)73
Substituting this in equation (111), we get
Acceleration, a=2x" or a = (distance)’
Hence option (a) 1s correct.
11. (a) : Let the two balls meet after ¢ s at distance
x from the platform.

x>

13

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

Using I =ut+ % gt”

x=%:-=:]ﬂ:~:182 ®

For the second ball
u=v,t=12s,g=10m/s*

Using h=ut+ %gr:

.1-=1->-:|2+%x|u:x|23 (i)
From equations (1) and (i), we get

l:w: 10%18° = IEr-lr%E-lD?{“E}E

S —

of 13"=%Klﬂxlﬂ"3f-uzﬁ
=%xlﬂx[(]3+]2)(13—12)]
121'=%x|[}:~:3[}}{f\

- Uzlxlﬂ::}[}:::ﬁ e

2x12

12, (b): Givenu =0,

. : ; |
stance travelled in 10 s, S = ;u 10% = S0a

Distance travelled mn 20 s, §, z?ﬂ .20% = 2004

' 8y =48,

13. (d) : Let v_be the velocity of the scooter, the
distance between the scooter and the bus = 1000 m.
The veloeity of the bus = 10 ms™
Time taken to overtake = 100 s
Relative velocity of the scooter with respeet to the
bus = (v, - 10)

1000

" (v, ~10)
14. (b):v*-u*=2as
Givenv=20ms . u=10ms*.5s=1

_400-100 300 10 .,

=100s = v, =20ms”,

asxm

= = ——=—m/8"
2o 135 270 9
vV — U 10 m/'s
v=H+al = = =|{] =Ug
% —m/s’
0

15. (a) : [istance travelled in the 3™ second
= [ hstance travelled in 3 s
— dhistance travelled in 2 s.

@g www.studentbro.in
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As, =10,
I | ,
SljrdH:?n-f——fr-2'=—-u-5
. 4 _ 1 4 10
Givena=—ms ™, .. Sgu,=—X—X5=—m
3 R d 3 3

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

T
At f=0, U=_ﬁ,(l—%]

Since f, 1s a constant,

1 )
Acceleration [ = f{}[ ! __]

-6 or {=T.
T

v
Also, acceleration f =
(i
Vy =T T ;
J-ﬁr'l.' - J- fﬂrf — Iﬂ:.[l"—FJ et
() r=( 0

T ;
Tl [T o B
v, =| for = = fiT - e i
X ‘:.fﬂ T j fﬂ T z.fﬁ

total distance travelled
total time taken

17. (d) : Average speed =

_sts 28 vy ‘
htty 5.5 VPl
Vu WV
18. (a) : Given  x=9¢ -1 wl1)
dey d -+ 3 4
Speed v=—=—(91" —1") =18t —@I%
; dt dt 4
For maximum speed, Tl.—, 0 = IR~06r=0
dt

S t=3 s,

SoXe =81 m-27 m=&4m. From x =9 - )

19. (a) : Time taken By a bady fall from a height A
2h

to reach the gronnd 1 1=, |— .
' ”

2hy
i Y

g

Y g _JE_JE_E

'y ‘j’&—ﬂ_* hy V25 5
8

20. (c) : Distance travelled in one rotation (lap) = 2pr

distance B 2nr

Average speed = :
& P Lime !

~ 2x3.14x100
62.8

Net displacement m one lap = 0

=10 ms™!

net displacement 0

Average velocity = . ===,
) lme !

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

Get More Learning Materials Here : &

x>

. dx
Velocity v=—=12- 3
. dt
When particle come to rest, dy/dt=v=0

12-3F=0 = 3Ff=12 = =2 se,
Distance travelled by the particle before coming to rest
§ 2 2 . 33/
[ds=[vat  s=[02-3")dt=121-=-
3
0 0 0 0
s=12x2-8=24-8=16m.
22, (a) : v: = u- = 2gh
Alter reachimg maximum height velocity becomes

ZETO
5 h 200
0=(102-2x10x— o #=F—=10m,

2 20
23. (d) : x=ae ™+ pe"™
cdx

= = —qoe™ + b

¢t
V = —aQe™ 4 b.ﬁeﬂ’

"

For certain value of ¢, velocity will increases.

24. (a) Imterval of ball thrown = 2 sec

I wewantthat mmimum three (more than two) balls
remain i air then time of fhight of first ball must be
greater than 4 scc.

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

H

y=u{T—I]-%g{T—I]E

So distance covered by ball in last 1 sec.

e _Lowd] e 1 _nid
h=H _}—[HT zgf:| [H(T 1) zng r}]

By solving and putting T =~f—é we will get
v=10

(-
h —igr . } B
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 point 4. Now the time taken
to reach A 15 (I'—1).

v,=u-g(I'-N=u-gl-gt=u-u-gt=-gt
Now consider its journey from 4 to the top.
Using v* = u* — 2gh

2

et _1.p

= D=er—EgH=:rH= 2 3

&R www.studentbro.in
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Mation in a Straight Line

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

10° = u’ —Zg%

v=1{0)

k1)

For total height, I, !r” my/sec
0 =u - 2¢h (i)
From (1) and (1) h
2¢h hi2
= 1= = h=10m
ey I, oy
27. (b): =91 +141+14
di
=) dzf =|8r+1ld=a
dr

d,.p =18 x 1+ 14 =32 mfs"

28. (c) : 1sl case v —u” = 2ay

D—(%)h =2xax2 [+ 40 km/h = 100/9 m/s|

a = — 107 m/s
Blx4
200 10
2t e 0-(220) w210 )y,
nd case | () 5 X 154 % 5

| 80 km/h = 200/9 m/s |
or s=8m.

29. (a) : Imtial energy equation

mgh:-l—mn': 1.2 I[]:~-.':5=lv,2 =y =10 @)

2 2
Alter one bounce, lle.E:—%mﬁ =y=06 .MM
_ . . 6 @
[LLoss 1n velocily on bouncing TR aTactor,
30. (a) : Distance (x) = ar® = br*
o o/ .
Therefore velocity (v) = —=—\ar"=br
werelore velocity (v) 5 ( )
= dat — 3b* and
de  d p )
acceleration = _-=-_ (2ar-3bt" )= 24— 6ht = 0
ceeleration i dl'( ) 1 — G
B
01 ! 6b ?3!,? ;

31. (d) : Imbial velocity u = 0,
Final velocity = 144 kmv/h = 40 m/s and time = 20 sec,
Using v=u+at = a=vit=2mls

Again, §=ur +~%m‘1 = %}{2}{{2{1}1 =400 m.

32. (a) : Imual velocity of first body (1) = 0,
Final velocity (vy) = 3 m/s and mitial veloeity of
second body (#4) = 4 m/s.

. 2
. .. (3)
2g  2x95%
Therefore velocity of the second body.

height (h) = = (.46 m.

x>
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vy =13 +2gh = J(-ﬂl): +2x9.8x0.46 = 5 m/s.

: d°x
33. (c¢) : Acceleration u bt Le., T = o< bt
dx bt*
Integrating, —=—+C
ntegrating il
Imtally, r=0, dv/dt = v,
} dx br’
Therefore. E = 5 + v,

3
: . : +14
Integrating again, A‘=?+1J4,;I+C

Whent=0,x=0 = (=W
i.e., distance travelled by he particle in time 1
b’
= 1-1[J-r o p—
6
34. (a) : Herght oftap =35 m. For the first drop,

| |
S=0F —Ff=—- x10F=5rorr=1
ae 2

orge= | sec. It means that the third drop leaves after
ong seeond ol the [irst drop, or each drop leaves
after every (0.5 sec. Distance covered by the second
drop 11 0.5 sec

I

|
= ngiz = X 10 % (0.57=125m.

Therefore distance of the second drop above the
gromnd=5-125=375m
35. (d) : Imtial veloaity () = 0. Acceleration m 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 +

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

- i V
then final velocity O =v - fror r, =—.

- : V
Therefore total time (H = {+4,=—+—

(1,1), (Bra),  _ab
.,[u+ﬂ] [ aa} v

36. (c) : Displacement (5) = £ — 6= + 3¢ + 4 metres.

ds |
veloelty (v) = E =31-— 121 +3

| dv
acceleration (@)= —=61- 12

dt

When a = 0, we get = 2 seconds.
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Therefore velocity when the acceleration 1s zero (v)
=3x(2)-(12%x2)+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=—7

Therefore distance travelled m 4 hours 15 s

=10 km/h>

| |
s=ul+ —atr=(20 = 4)+ 5 * 10 (4 =160 km.

2 2
- els
38. (a) : The velocity (v) = 7
i

Therefore, instantaneous velocity at pomnt £ 18
negative.

B second is given by

39. (a) : Distance covered mn n
2 a u
sﬂ—u+ 2{2:;- 1)

Here. u =10

_ (l _Ta
.5'4—{]'4"5(2}{4—1}——2
; gars ] _ Sa . 'T.l_,?
p=ingliad=-li=s » Jag

40. (b) : In one dimensional motion, the body can
have at a time one value of k'ﬂluuli}" but mot Bwo
values ol velocities

41. (b) : Let /i be height of the toswer and ¢ is the
time taken by the body to readh the ground.
Here.u=0.a=g

!i=m+l_}grj or .&=El'-3r:r+%gr*

3

| -
or h==gt (]
2
istance coveréd n L8t two seconds 1s

I T T, WEC W R
40 58! Ef,'l.'f 2)" (Here, u =0)

or 4= %gtﬁ - %g{rj +4 - 41)
or 40=0t-2)¢ of r=3%

I'rom eqn (1), we get h= %?{ 10x(3)*or h=45m

42. (b) : Total distance travelled = 200 m

" | 100 100
Total tume taken = a0 +
1:'

total distance travelled
total time taken

Average speed =

200 e 2
4“”(mu+um) " e (L+l)
40) W 40 v
il £ i
ofF 207V 24
YT 24730 120 60

or v=60 km/hr
43. (¢) : Total distance travelled = &

- . . &3 813 8/3
l'otal time taken = 0 2 30 + 50
5 Uy § 10s _ &
= + - A P o e—
30 760 T80~ 180 18
| _ B total distancetrivelled
Average speed = . r—
— "T p— e
44, (b) : Total distance covered = &
SL . §13-__ 58 . %

Total wme (aken = 70 + 60 ~ 240~ 48

total distance covered
total time taken

Average speed =

§

_ 48 km/hr
()
35. (b) : Distance covered in #™ second is given by

s :H+£{2n—l‘;

2
Given: wu=0,a=g
_8 _pn=t8
5, = 2(23{4 1) 5
o il v 98 . DR
55-2{2}{5 D= 5 53 0
46. (¢): g b
P 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 ol motion, we get
(40)* = (30)° = 2as
_ (40)* - (30)° _ 350 i
25 R N
Also, v —(30)" =2a5

or ¥ =30 =2x30 x &
3 2

or o

[Using (1)]
or y= 25\@ km/hr

x>
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