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Ch-2
Motion along straight line
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Motion in a straight line
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the average acceleration the average velocity displacement
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(Ex-1)-If t; = 2s and t, = 4s find the average acceleration when the velocity changes from
8m/s to 12m/s.

(a) im/s? (6)333m/s>  (¢)5m/s? (d)2m/st (e) 4.5mys”

Solution:
E/ = 2 S
6‘2.‘3&1'8 N Ny _‘_3'_:__{“__: _C_f—_ :2.%\1‘:‘
a o< - _ 2
aN t ¢ (A
N = Ew s T, ¢,
N 7 7-‘2'“,5
et ez Sy
(Ex-2)-The velocity of a particle starts from the origin as V(l) = (3" + 5) m/s. The
C,-L.__..»

acceleration of the particle after 2 seconds is:

(@)6m/s”>  (b) 12m/s?  (c) 18m/s®  (d) 24m/s? (e) 30m/s

Solution: »
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(Ex-3)-A bicycle is moving along x — axis according to the equation x(t) = 2t + 3t°

2Ny A

where x is in meters and t is in seconds. Its instantaneous velocity at t = 2 sec. is:

(a) 14m/s (b) 26m/s () 32m/s (d)m/s  (e) 38m/s

Solution:

. . " ~ " ’
(/EJ\}‘NJ}J[\/ Iy (5 X Ll Ve
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—

o0 \ X:Q--( ’*Btt

9 \
J =2 +6C @%\l:z+6ﬁ:f¢m/s

=Ly & g A
(Ex-4)-The initial and final positions of a particle along the X-axis are -3m, 10m, then its
az V53 vt lo X Xy
displacement AX equals:

(a)+7m .(l';») +13m (¢)-13m (d) -7m (e) 4.5m
Solution:
DX - y _x Y o= lowm
(/‘Q\'ﬂfl N k
)(\:»3 YA
= \o ~ (~3)
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(Ex-5)-The position of a particle along the X-axis is given by X = 3t’ — 2t* — 2 where x

: : e Wt o :

in meters and t in seconds, the average velocity of this particle in the time interval from t =

1stot=3s1s:
P

(a) 13 m/s (b) 10m/s (c) 31m/s (d) -10m/s

———————.

Solution:

N A S R T

)(;:3'[‘2'('2 ==t Xa — X,
3 Z \X \J"'” T,-t,
X, =%3 ~2.3-226lwm “
7 = - g1 -C0) = €2 =3 1w/
! - 2.
23 >
1—-

(Ex-6)-A car moves along a straight line with velocity in m/s given by V = t%-16. The
velocity at t= 0 is:

(a) Zero (b) 4m/s (c) -16m/s (d) -25m/s (e) -9m/s

Solution:

2NN 5 20 e, e e Dol
Co bt el Lo Q/u«wy\)




(Ex-7)-Referring to the previous question, the car stops when t equals:

(a) 5s (b) 4s (¢) 3s (d) 6s (e) 2s

Solution:

¢ ; :
'/@'P-.)'J>UJ{V}L-) vi N=° Y

5o et Ly
Eﬂ(-;g I a4 dd"/«
-\\lf;t?,.,/é; B

o=C-h D> t=l6 => 7268

/’___/\_/\/—\_/\_,/—\__/
Jéfj\ &Q/\

(Ex-8)-The instantaneous acceleration @ is given as:

d

dx d  dx d* dx
OF= ®LE ©LE @l

dt dt

Solution:

¥ A 2l R 0 A g,

L)é}\)\ 5,

(Ex-9)-The instantaneous acceleration @ is given as:

d* dx d dv dv d dv? , d* dv
(a) E;f(;f;) (b) EI'(*C}?) (©) e (d) ;,;(—C'I—tz—) (e) ?d—t}"-('c};)
Solution:

N e N Y szt o QL_./J\
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(Ex-10)-A car is traveling at constant speed of 30m/s for 3 S:

(1) The acceleration of the car is

(a) 0

| (b) 3m/s” (c) 10n/s> (d) 9mv/s?
(2) The distance after that time is
(a) 90m (b) 50m (c)33m (d) 27m
SR
‘ Solution:
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(Al e 4) <l ¢ )l B yatie Aol clS 1Y) -

( %670 (= 3l Ly i) cVolae 3e 2ag Al oda 3

(I)v=ve+at (2)x=v0t+-;—at2
BG)x=vt- %atz @x= .
(5) Vi =v> +2ax (oI5l s3es JBall Jad Cllaes 5 3gmg (30 )
rladle
(1) Deceleration 3hls  a(-) (2) If acceleration is constant then v,, = YT Y
. ] Adlcall .
(3) Speed Lokl doydi = dzsfance ( _?-_:'ST ) Gl mge g
time e "

e displacement YEREYL . . . .y

(4) Velocity el Ryl = ————— (5~ ~(cllaVhilae o) Al s A 05 5)
inie

W*/

(Ex-11)-A car traveling at 20m/s is 30m from a Wall when the dnver applied the brakes
{}/4’ e (‘ e ' L //-/ ot pnd
The car hit the wall 2s later. How fast is the car traveling when it hits ‘the wall?
ek
(a) 5m/s (b) 15m/s (c) 8ms (d) 10m/s (e)0
Solution:
\Jb’»‘-aawxfs _ N +VNo T

X:%D\M ¢

t=25 | 3°° i/g}?f—*/

\j:)’) o= N 420
N = 330~-20 = \Q\"’}ls

So

[omls Sev - a;;[{u,zqt/’x/‘c:yﬁﬁa,lfdx Oy
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(Ex-12)- Startmg

of 280m. If the car speed at the end of the distance is 70m/s, then its acceleratlon is

~— O

e~V

L,/

f’at R

from rest, a car moving with constant acce eratlon covers a distance

, Ly

(a) 7.54m/s> (b) 6.4m/s? (c) 8.75m/s*  (d) 10m/s’ (e) 9.8m/s>
“
q ottt 'y"d) Solution:
\] - W L
° \11 =N, x2aX
X z2dowm . 2
2
LN 7. _o©
N = Zowls 2 X 2x 28 o
. c._a./«“, 4 f"/; ,-:-"-’L.—a-v
(Ex-13)-A car has an acceleration of 1. 2my/s’. If its initial velocity is 10m/s, the distance
) 2 AR QL_./«" ool :
the car Covers in the first 5 sec. after the acceleration begms is:
(a) 15m (b) 25m (c) 53m (d) 65m (e) 44m
Solution:
o= r2 2
. X =Nt + é*a t
= 6 2
zloxs +Lul-2xf
N = lo
X = 7 ? = 5 5m
S
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(Ex-12)- Startmg from rest, a car moving with constant acce eratlon covers a distance

C_/ \_../‘J
of 280m. If the car speed at the end of the distance is 70m/s, then its acceleration is:

(a) 7.54m/s* (b) 6.4m/s> (c) 8.75m/s*  (d) 10m/s? (¢) 9.8m/s’
QM « Solution:
Ny= o | \rl:\f:‘ 2 aX
X z230wm - ?2 N
Nz Zowmls| O s e
a =22 = .75 w[s"

(—"‘/_,“/ A fa.//; r_'_au
(Ex-13)-A car has an acceleration of 1.2m/s” If its initial velocity is 10m/s, the distance
) 2z AR &{M o b
the car covers in the first 5 sec. affer the acceleration begms is:
(a) 15m - (b)25m (c) 53m (d) 65m (e) 44m
Solution:
o= 2

t Xﬂ;\jbt,{.,é-atl.
=Y 2
=loxs + L2 x5

X’?? ;»:65—”77’1
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(Ex-14)-A car moving with constant acceleration covers the distance between two

§ o~

— cc,l.)
points 60m apart in 6 seconds. Its vef(‘)gi/ty as it passes the second point is 14m/s. Its

velocity at the first point is:

(a) 4m/s (b) 2m/s (c)6m/s  (d) 10m/s (e) 8m/s
Solution:
Ny 77 ; Nlwys
X = 60 WA "\i Sow ‘é
1-=6 X = XX ¢ e
[
AN [ PRy § 4
Z° 2 2
N,=7? ,é/o - [% Vg /é/

(Ex-15)-An airplane travels 280m along the runway before taking off. If it starts from rest

moving with constant acceleration and takes off at speed 60m/s then its acceleration is:

(a) 14.5m/s’ (b) 6.4m/s (c) 8.75my/s’ (d) 10m/s>  (e) 4m/s?
Solution:
- pA

s 28 w s N, X2 ax

’\{a = 9 2
\11.. \lz Lo — O

N = 6ows ;s —— =

2 X 2 x2380
Q=77
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(Ex-16)-A Car travels in a straight line with an”initial velocity of 2m/s and an

acceleration of 2m/s%. The distance travels in 4s is:

(a) 36m (b) 40m (¢) 24m (d) 28m (e) 32m
Solution:
N =2 w/s ¥=NT +Lat?
oh
o= 2fg ~2.4 +Lx2x6
t=¢4s :f—&!(} =24 M
X=727
N x t .

(Ex-17)-A car, initially at rest, travels 16m in 4s along a straight line with constant

acceleration. The acceleration of the car is:

(a) 4m/s” (b) Sm/s> (c) 6m/s* (d) 2my/s” (e) 3mv/s?

Solution:

Z
%,
n n
o~ G
g
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(Ex-18)-A particle starts moving from rest with constant acceleration. After 1 second
~J]
its velocity becomes 12mys. Its acceleration is:
(a) 12m/s> (b) 6my/s’ (c) Zero (d) 4m/s> (e) 3m/s*
A
Solution:
‘\} o —~ O \I _ \IQ 4o t
t=1€
- EX._'\_\E_S_ — \2 ~9Q
J o 2w ‘ =
\
oz 2D
= 12 W/ =

(Ex-19)-A car initially traveling at 24.6m/s may be able to brake with a deceleration bl

| ~ =
of 4.92m/s%. The time it takes to come to rest is:
(a) 4 sec. (b) 6 sec. (c) 5.5 sec. (d) 7 sec. (e) 5 sec.
Solution:

’\Xm:’ ?J(_{,éw{g \]::Qo —%Okt

Q:-—C,»'C{Z w\(yl O:’Z(,L»ﬂ-f-'(/_'q’&t

M)L—/OL’/ \
. 7 6.6

VA INTIY _ -
t- T 75 <

}
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(Ex-20)-In 2 seconds, a particle moving with constant acceleration along the X-axis

goes from X \= 10m to Xzﬁ 50m. The velocity at the end of this time interval is 10m/s.

What is the acceleration of the particle?

(@) -10m/s’ (b) 15m/s” (¢) -15m/s*  (d) 20m/s’ (e) -20m/s’
A
Solution:
&::&-X\26340 X Vt—*”&iz
:t;O\M
o =20 —2 &
t =2
’ D = —~2 A
J =low(s z
C~ = Lo . —-("5“/5
=797 wc
Free Fall
Mmﬁ{\w& _).ut.: “iad Ay _)X ‘\S):.“
9.8m/s’ sty Syl olate & 5Ll ddigats
L wﬁ*ﬁa
+9.8m/s? _98mis v
Sos Mo pmeall s gliif gl vio f Japsgll dlla 3
@*‘A\ {

-2« a y « X)) Jhasad m&nz\s)ﬂa\uwwﬁ 2 A s ¥ alea *
& &
(Yo=0 e 3l Al st (55505

(v=vo-gt @y=vot-3 gt @) y=vi+ gt

v+v0

4 y=E1ly, () V=vo —2gy
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(Ex-21)-A rock is dropped from a cliff &« The time it takes to fall 40m is:

(a) 3.2s (b) 4.6s (c) 1s (d) 2.86s (e)5.7s

Solution:

' /
N A AL
AR ERCER L  h
Mz o™ (&) o "‘\’i'q“? t-
t=21 | fe =g tt

4

(t :/C.Z-D _ é :>Z (/CP/{'/
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(Ex-22)-A boy throws a ball Vertlcally upward. If the ball was caught by apersonina

(
window 4m above the ground after 2s, what is the initial speed of the ball?

(a) 9.45m/s (b) 10m/s (c) 11m/s (d) 11.8m/s
’——‘-—.‘.\w
Solution:
A= 1
=Nt —Lald
W | 2ot vy
t=2 (4,:2‘\10_}1—;4%8&9(2
\{ :?? LF:Z\;J___((,{'é
= lAlf b D, 236 =11-Fwlg
35 AU S 4 -,

(Ex-23)—A stone is thrown vertically upward with an initial velocity of 14mys. Tt will rise

P —

~ to max1mum%e1ght of:

(a) 95m (b) 10m (c) 40m (d) 8.6m (€) 95m
Solution: | /»ﬁ , @
] )
% =9.8 1 2 - o
| N = \fa rl%vu} C\f’/ )'Ve) ot
No=1G /@z/ D
2
;I =0 b I e '\lal
NZahas ~ 2%
'y Y \ o —-/(,(. 2

po—
-~

“u _
:ﬁ'f?? 9.0 = o m
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(Ex-24)-A stone is dropped from the top of a building. When the speed of the stone is
YA pbdby e
20m/s the falling distance is:

(a) 1.28m (b) 20.41m (c)43.75m (d)3221m (e) 87.5m
Solution:
\Io =9 1. A
o ha ,\/B'/)) N =N, '"z-(}-uk
N 220 (¢ (~22) =0 = 1964
498

. Goeo — I,
\:3:?,) Az :—/—:{“z— 2041 = 20-G1

. . e
5y e SF A ) o [
I e e 5% D oy S

<5 D) o
(Ex-25)-A stone is projected vertically upward from the top of 20m high building with an

initial speed of 30m/s. The magnitude s of its velocity before it hits the ground is:

(2) 30m/s (b) 20m/s (c) 35.9m/s (d) -30m/s (e) 36m/s
Solution:
2 oy
N = 30wm/s - = (3:5—&‘('3%‘2")
N =77 N = Foo+392
~J =292
=359 %8

-17-
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(Ex-26)-Referring to the previous question, what is the acceleration of the stone at its

highest point.
(a) 9.8m/s” (b) -9.8m/s’ (c) Zero (d) 4.9my/s>
bt
Solution:
s 725
— ct 4 8
T
( \J Q )L/

(Ex-27)-An object is dropped from a height of 10m above the ground; calculate its speed

just before it hits the ground.

(a) 4.9m/s (b) 14m/s (c) 4.8m/s (d) Zero (e) 19.6mv/s
——— e
Solution:
A
\! o) s O , )
tﬁ: [0 wa \12;:'4°l —-2Jévf3 ; §42¢%J
.3 e \quocf@vmﬁylﬁ'\;\
-~ o - ex{-dxi-le e
27 ﬁ’L?}/‘)gilL“’
\I = ! i '
L™ "’y

NPT Sl o
Spasd i
U5 e 0
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(Ex-28)-A stone is thrown up vertically with an initial speed of 30m/s. when the

speed of the stone is half its maximum speed, its height is:

(a) 34.43m (b) 30m (c) 12.39m (d) 15.3m (e) 20.3m
Solution:
Q= 7 2
\1{L =N, ~2 3»“)5
\1 8T 39 W /5
{J/MUJ?‘/W [E RN

r}/‘,&)we-) Lb: ,__2}}\

\1 :‘SM ; 161‘.302’
‘:}:?’? —~{9-6
= 34 .G w

s Yy
(Ex-29)-A stone is thrown downward from the height (h) above the ground with an mmal

speed of 10m/s. It strikes the ground 3 seconds later. Find h.

(a) 60m (b) 74m (c)44m (d) 90m (e) 14m
Solution:
N = lowfs N = 4, t - %\Tl
t=3 % floxz) - 1 x4 3x 3"
J=4-<¢ e b4l 2 =Pl
h=y:27 . s
| Voo #Lﬁ;a@_&/{@% 2 S

s h= W = Fh ]
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(Ex-30)-A ball is thrown vertically upward. It returns to its starting point after 4s:

(1) The initial velocity of the ball is

(a) 19.6nv/s (b) zero (c) 39.2m/s (d) 9.8m/s
(2) The maximum height the ball rise is:
(a) 39.2m (b)9.8m (c) 196m (d) 19.6m
Solution: > '
5 @ bkﬂ{?l))%ﬂﬂ ~
d=9- N=3.-9 T (/f){,u/’lw}@
r~l = O »
S o=\, - 19:6 28 i
-\ C =2
o o= 14-6wlS

T @ W=Vt -hgtr
’ =19.6x2 - 5x43xy

| = 19.6wm

W‘N\/,\/\_N
bz — s

(Ex-31)-A stone is dropped from a building at a height of 25m. When the speed of the

stone is 12.6 m/s its height from the ground is:

(a)23m (b) 16.9m (c) 12.3m (d)-8.1m (e) 6.6m
Solution:
r
N,z 3
[~ \\12' = \(Q "“z_%\/} \lt;‘za\ba
% =93 )
2 PR -
N '-\lo e
dz26 | D= T2y, L
Nz 2 Nzlz6) | 250
o \2.6 -0 —_ —-CP.‘ 220 e
T ol Y
\H’—*ZS -~z jbdw | d

P2 bl e SOk i 20 L, gl
220 - e —
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(Ex-32)-The acceleration of the stone just before it hits the ground is:

(a) Zero (b) 19.6m/s’ (c)-9.8m/s’

Solution:

(d) 4.9m/s*

oo e RV f’e/\é‘(”““.’#x?’{ L/
0/ -
_q.P Q/df

e e P2

w bt ) o
yPESIPESUIN PR
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