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Motion along straight line 
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Motion in a straight line 


a acceleration 


vav= average velocity 


aav= average acceleration 


Vo = initial velocity 


Ax = d= displacement 


Start from rest =vo=o 
 -._< - b..lUY"'"" IJ'" _ 

Come to rest v=o 

== vo=o 

IHig~est point = maximum height == v_=_o--,-_ t IiUI ~1 4.1:.il ~1] 
:~t\ .4.s.;::.. ttJji :~~ 

_.::.16-:.~.1~1~ u--' r-------J~,t\----~ 
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~~I A.S.,.?- c.J:i:... t2 ~ tl ~~j ~ c.J:i:... :~~ 

.h....ji.JI e,;L:.i.l1 tJ......ji.J1 :tc.yJI ~D'i I 

the average acceleration the average velocity diSPlace~-=-J 

_ V 2 -VI 
av--- Iv" ~ x, - x, & = X 2 - x, J' 

t2 -t1 t2 -tl 

---lz--p\ (J~ , r>r-'"" ~"r 
(Ex-I)-Iftl 2s and t2 = 4s fmd the average acceleration when the velocity changes from 

8m1s to 12m/s. 

(a) im/s2 (b) 3.33m/s2 (c) 5m1s2 (d) 2m1s2 (e) 4.5m1s2 
I 

Solution: 

t -::: l ~ 
I 

'-1z._"-.l, \'2.-8 '+ "Z.
t,7. -:: l.r $ =2. '"1M.. JS 

o.q'l ::- 'Z.4- - z.L,-t l,-,\=<r"No./S 

'" '2. ::::.\'l.'WI./S 

~ I~ cJ.-fJ(~ , 
(Ex-2)-The velocity of a particle starts from the origin as vet) = (3t2 + 5) mls. The 

0~ 
acceleration of the particle after 2 seconds is: 

(a) 6m1s2 (b) 12m1s2 (c) 18m1s2 (d) 24m/s2 (e) 30mls2 
J 

Solution: 

u",J~ c,b../'tf t ",2. -4 ~y:; ~ ~~ y~ t>~Ai ..... ;,

e"'-.l '" 3C -+-? 
~ / ~ 

U!:!.:;::v> 0- -:: 6 X 2. -:=: I 2. 'V.\ I>;:> 0. ::: 6 t 
11::2~ 
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(Ex-3)-A bicycle is moving along x axis according to the equation x(t) = 2t + 3t2 

~\ ,....,-', 
where x is in meters and t is in seconds. Its instantaneous velocity at t = 2 sec. is: 

(a) l4m/s (b) 26m/s (c) 32m1s (d) m/s (e) 38m/s 

I Solution: I 
,. 

X 
,.-" ~~~YI /" ,-..91,..;... ~,... \.2 \ .,tt.f YM , ,vJ;Jt.", vP~ r' 

~w.\ ~8J1 &~\ 
(Ex-4)-The initial and final positions of a particle along the X-axis are -3m, 10m, then its 

o..?'~.YI "" ~ 
displacement L1X equals: 

X 
\ 

X'L 

(a) + 7m (b) +13m 
r-- 

(c) -13m (d) -7m (e) 4.5m 

Solution: 

- \<) -- (-3) 

--:. \c -\~ ::::\3 ~ 

.r ~.JJ~.H 1 

11~~j~>1' y~ ~.)J.ZJ 

~\ * 0557999301 * . 


-5



Ja/L'~ --.
(Ex-5)-The position of a particle along the X-axis is given by X 3t3 2t2 - 2 where x 

. d . d h~P\ ~l~\ f h' . I . h' .
lIT meters an t m secon s, t e average ve OClty 0 t IS partlC e m t e tune mterval from t 

\ 

1stot 3sis: z. 

(a) 13 mls (b) 10mls (c) 31m1s (d) -10mls 

Solution: 

3 1

Y ::: :', I - 2 . I - 2 = - \ ""1, 
!> 2. 

;''1.. ::: 3· j .-" 2·3 - 2 :. 61 VV\ 

6/ -(-1) - 62 -:'3\"M/St -= I
I - z..3 ..... \ 
t1.:::~ 


(Ex-6)-A car moves along a straight line with velocity in mls given by V t2-16. The 

velocity at t = 0 is: 

(a) Zero (b) 4m1s (c) -16m1s (d) -25m1s (e) -9m1s 

I Solution: I 

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

(a) 5s (b) 4s (c) 3s (d) 6s (e) 2s 
. 

Solution: 

W, ~~\ 
(Ex-8)-The instantaneous acceleration~ is given as: 

d 2 d 2dx dx dv(a) -. (b) !!..- (dx) (c) -(-) (e) -(-)
dt dt dt dt 2 dt dt 2 dt-

Solution: 

\~ III /'
~v\ &.c..,.J, 

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

d 2 dx
(a) -(-) (c) -

dv 

dt 2 dx dt .. 


Solution: 

-7 



_ A _ 

~ w4b ~~I 4.S~ (Y) 

a = 0 t)t.....::J\ ~ Constant Velocity .tl.:ti ~yJl Uits I~l- I 

~y.J1 

mls 

(Ex-10)-A car is traveling at constant speed of30mls for 3 S: 

(1) The acceleration of the car is 

(a) 0 (b) 3m1s2 (c) 10mls2 (d) 9m1s2 

(2) The distance after that time is 

(a) 90m (b) SOm (c) 33m 

I Solution: I 
(d) 27m 

co 

~ :: 3 c v..../S 

y = 'J lt ~ 3 S 
::-joXS -qo~

i-=?! 
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(l)v vo+at (2)x Vo t + -
1 

at
2 

2 

v+v
(3)x=vt- "21 

at 
2 (4) x = (__°).1 

2 

(5) v2 
= v/ + 2a x 

(1) Deceleration)b\..p a (-) (2) If acceleration is constant then Vav 

distance
(3) Speed ~~I 4.c.yJl 

time 

displacement (
(4) Velocity ~l d..cyJl 

lime 

'-II) / ~ ~JI J-l:;e;, 
(Ex-ll)-A car traveling at 20mls is 30m from a wall when the driver applied the brakes. 

. ....-'" 

r......-p t ~ r-.,,-- v~ I W, c:::,..,~ 
The car hit the wa1l2s later. How fast is the car traveling when it hits the wall? 

~'" 
(a) 5m1s (b) 15rnls (c) 8m/s (d) lOmls (e) 0 

Solution: 

---J I::> -:::. 2-.;:; -...../ s 

X:: 'Sa 'N\ 

t:::2 S' 

~ =»)
, . 

_".\_~_L_O_ . ;( 

/ 
~w :::: "l -\: Lv 

~ --:.. 3u--2.o::- \~\'..\Is 
'\ ~ r' ,..(' ) / - ,J • ~ )0.. 

_ (D'\Oo\. I5 ~- r ~ UI v~/ ~\ c::.---'~;;:)/ ~\ U 1 if \ 
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(Ex-12)-Starting from rest, a car moving with constant acceTeration covers a distance 

of 280m. If the car tpred at the end of the distance is 70mls, then its~cc~tlon is: 

(a) 7.54m1s2 (b) 6.4m1s2 (c) 8.75m1~ (d) 10mls2 (e) 9.8m1s2 

Solution: 

2" 01.;)
"2

'\l - ~~ 
0- -- -
z.x 2. x z.J>..::> 

-- ~ ·15 w... fs 
1

~I-"J • .J 
... ~YI rrl ~"---

(Ex-13)-A car has an acceleration of 1.2m1s2
• If its initial velocity is 10mls, the distance 

~ 4 ~~~~ 
the car covers in the first 5 sec. after the acceleration begins is: 

(a) 15m (b) 25m (c) 53m (d) 65m 
-- 

(e) 44m 

Solution: 

CJ. -:: 1-2 

t=5 

\j0::: Ie> 

'A ~ 7?. . 

I t '2.
)( :::- '-10 t -+ fa 

:::-lo~5 +.1-1(/'2.
2 
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1'" 
~t 'c,; 	 /' 
~ ~ u.".......-, c...::.:--lf f,. L/ ,:- L- -,. 

(Ex-12)-Starting from rest, a car moving with constant acceleration covers a distance 

of 280m. If the car sI5red at the end ofthe distance is 70m/s, then itsC{c~tion is: 

(a) 7.54m/s2 (b) 6.4m/s2 (c) 8.75m1s2 (d) 1Om/s2 (e) 9.8m/s2 
. 

Solution: 

"'2. 
'Z. 0'J -"'-l.:; 

2- 1.;)
CA 	 -- -
2.X 	 l. x z..J>,:::, 

1...-- ~ ·15 "M.. (5 

'-J = fc-w../S 

0..=-12 , . 

~J-"J • j 
.... --r'YI r"rl ~~ 

(Ex-13)-A car has an acceleration of 1.2m/s2
• If its initial velocity is 10m/s, the distance 

~ 	 4 ~~f:'~ . 
the car covers in the first 5 sec. after the acceleration begins is: 

(a) 15m 

0-	 -:: 1,2 

t=5 

\/0:::10 

X~7?. . 

(b) 25m (c) 53m (d) 65m (e) 44m 

Solution: 

I 	 t'2...X	:::: "'-lo t -t fa 


:::lrJ~5 +1-1(/'2.

2 
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(Ex-14)-A car moving with constant acceleration covers the distance betWeen two 

~ \_. 

points 60m apart in 6 seconds. Its veracity as it passes the second ~t is 14m1s. Its 

velocity at the fIrst point is: 

(a) 4m1s (b) 2m1s (c) 6m1s (d) lOmls (e) 8m1s 

Solution: 
"'-1 0- <: ? ~ "\J : (y... '""; f 

'f =. 60 "N\ .~-------------------------~. 
I 6'0 '\1\1\ ' 

t:=6,s.t -:; b 
'-l =I 4- ·,,·d $ 

'_li-_-t_'J_o_. Jr~ 

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

moving with constant acceleration and takes off at speed 60mls then its acceleration is: 

(a) 14.5m1s2 (b) 6.4m1s2 (c) 8.75m1s2 (d) lOmls2 (e) 4m1s2 

Solution: 

2 

60 o 

~JJ-J-! .
a.:a,.4J I J,J.,.;.tl ":'~ ~...>JJJ 
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(Ex-16)-A Car travels in a straight line with an"initial velocity of 2m/s and an 

acceleration of2m/s2
• The distance travels in 4s is: 

(a) 36m (b) 40m (c) 24m (d) 28m (e) 32m 

I Solution: I 

"'J -:: 2 "M. / s o 

0- -= Z ~(} 1 

t:::4-s 

f =?? 

(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/s2 (b) 5m/s2 (c) 6mJs2 (d) 2m/s2 (e) 3m/s2 

Solution: 

)4.= \jot ~~ o.t2

'I :: Ib "V\I\ 

C5 
16 ::: 0 -\ ~.a. +{t :: 4 ~ 

fb:::rJO0- -= ? ) , , 

0- :: '2 "M.(5'L 
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-.J ~ -::. .:> r--':"fC< -t - 'i 

(Ex-18)-A particle starts moving from rest with constant acceleration. After 1 second -
-....J 

its velocity becomes 12m1s. Its acceleration is: -
(a) 12m1s2 (b) 6m1s2 (c) Zero (d) 4m1s2 (e) 3m1s2 

~ -;.. 0 
0 

t-:=I~ 

'-J ::- \?.'W\f~ 

0.-= ?? 

1 Solution: I 

'\j ::: '-l~ ~a. t 

'-J -'lc \2 _Q
0.-=- -

t \ 

-- l ~ '\..... / 5 
7... 

(Ex-19)-A car initially traveling at 24.6m1s may be able to brake with a deceleration )bl,G 

"'-J :: .:> 

of4.92m1s2. The time it takes to come to rest is: 

(b) 6 sec. (c) 5.5 sec. (d) 7 sec. (e) 5 sec. (a) 4 sec. 

Solution: 

"-J :: '-J 0 -+ 0. t~~::. L'-f,6V>A.{> 

[; :: 7Cf. -6 -;-- ~ .'11.. tQ -=. -It .q2. ""-\ (S t. 

t 
P!~O/G7\ 

) I ~ . jI
~. tv 

~ = 0 


t ~ (( 

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

goes from X = 10m to X = 50m. The velocity at the end of this time interval is 10m/s. 
, \ 2 

What is the acceleration of the particle? 

(a) -10m/s2 (b) 15m/s2 (c) -15m/s2 (d) 20m/s2 (e) -20m/s2 

Solution: 

x, = Y2..- X\ 	 =t:Jo-l() 

::= 4- .:J 'v\t\ 

t=2 
2 D := -'20\ 

CJ... -:: 	 (..0 :: _ l <::. w../( "'L 

-L0.. .:?? , . 

-	 2 19folI Free Fall 

. .hi! ~~I WbJl >b ~~t.ll ~.- 1\~!) P.....»J ..!Y ~ 

~ + 9.8m/s2 - 9.8m1s2 
. ~ 

)?~ ~:..o ~ J~I ~6. ~ 
~\ \~ 

(- g ~ a) (y 	~ x) JI~I C"' 4fo\tI~yJl u'}Jk-.. ~~ ~I ~y:'l- u'}Jk-.. • 

(yo=O l.;A ~yJl ~I.l: u.::a.ft:) lJfo.J 

12 	 2(l)v = Vo - g t (2) y = Vo t - '2 g t (3) Y = v t + 1 g t

2 
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Vo = 0 0f0 dropped .b~I4Jh ~ (') 

at highest point = at maximum height 

.Speed 4Jh ~ ~j<'J Velocity 

Vo * 0 013 thrown down 4Jh ~ (f) 

, V - ,VO- ,Y -, 

v Vo 

0~ 
(Ex-21)-A rock is dropped from a cliff ~.Y" The time it takes to fa1140m is: 

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

Solution: 

~ =q.8 

'j :: 4- D '\A.\ 

t =~~ 



- -

.:> ' 
\ ~ ~ -~ ~ ~ 

.-JJ .J t./J:. ;.-c- (/ tfo Y ~ vir-" - ,'\ 
(Ex-22)-A boy throws a ball vertically upward. If the ball was caught by a person in a 

~ 1: 
window 4m above the ground after 2s, what is the initial speed of the ball? 

(a) 9.45m1s (b) 10mls (c) 11m1s (d) 11.8m1s 

-

I Solution: I 

~=q.~ 
3::~ot _~~i1. 

~=~ 

4 = 2. '-.10 - ~,(q .8 ~ ~'-t;::2 

'-J ~ :;. ?? 

~ c/"/ ~'1/ (:.J. J) -...J Q 


(Ex-23)-A stone is thrown vertically upward with an initial velocity of 14m1s. It will rise 


fit ~/' 
to maximum neight of: 

(a) 95m (b) 10m (c) 40m (d) 8.6m (e) 95m 

'8 =Q·8 

'-40='14 

'-.l .:: 0 
;:r 


0<G;~ 0f 

Wj)(/Y \ 
~ :')::?2 


Solution: 

-~~ 


o -/~
'2.. 


-- =- IcJ 'W1 
- 2 xC(, cr 
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(Ex-24)-A stone is dropped from the top ofa building. When the speed of the stone is 

jL-Vr",Jt.lJ. I ~ L.J I 
20mls the falling distance is: 

(a) 1.28m 	 (b) 20.41m (c) 43.75m (d) 32.21m (e) 87.5m 

Solution: 

'-lo-::'~ 

c::::J..L- vrr) 
2

'-l =: ?~",,{S (-2,:)) ::: 0 - 1'(·6 t..j 

d=9'cJ 

-------------------------------------------------------------
~... y 	 u-.-

(Ex-25)-A stone is proje~ vertically~ard from the top of 20m high building with an 

initial speed of 30mls. The magnitude )~ of its velocity before it hits the ground is: 

(a) 30mls (b) 20mls (c) 35.9m1s (d) -30mls (e) 36m1s 

Solution: 

~=C1.<? 

!!;,=2,,'W1 

--J -= 3o'WI.J s o 


"l...


" :::. cr 0 a +)?2 

~=Jl2'12 

:: 3'5·<1 ~/5 
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(Ex-26)-Referring to the previous question, what is the acceleration of the stone at its 

highest point. 

(a) 9.8m1s2 (b) -9.8m1s2 (c) Zero (d) 4.9m1s2 

.-- Solution: 

lL..-/ I ,.. 
___vt-Y}~/ 

(r ~.JJ~.w~ 'I 

k~1).4~ I ~.>ll ~~ ~.)~I 
~l~ * 0557999301 * l) 

( -..J;- 0 ) ,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) 4.9m1s 
( 
(b) 14m1s 

-
(c) 4.8mJs (d) Zero (e) 19.6mJs 

Solution: 

~o-:",(J 

~~lo,"", 'J 2. =- '-I \l1. - <- '8-') 

":. 0 - txt{ .Jx(-t o )~:::q·d 

~ ~ 77 ~'2.. -::: \ '1 b 

~.-:: Jlq 6 :::: I~ ~ f .s 

(!'--f"~ 
,. -

u;s:::'..;:?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: 

~ =9 .J> ,,2\j1... ::= 
~ -L&~ 

'2.. ~1.\,( - \':) 

~;: 
-(..~ 

1. '2.....j :: 15 ~ ($ Ie; - 3';:)-- -/<1·6 

- 34·Lr "W\-

~/ ~.Y 
(Ex-29)-A stone is thrown downward from the height (h) above the ground with an initial 

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

(a) 60m (b) 74m (c) 44m (d) 90m (e) 14m 

Solution: 

t:=3 $ 

~:::-9·8 

h=j:?~ 

~:; ---1a t _~ ~ t"L 

-:..t/ox~) - { xl{· ax .3 "

-- "3 0 - 4-4,. I -- - 14·1 r'\N\ 

~~,:.~); (~;;uy 'r~y,~;f~ 


;. h;:: 1:.:) -;:: 1~r I ~ 



_ t. _ 

(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) 19.6m1s 	 (b) zero (c) 39.2m1s (d) 9.8m1s 

(2) The maximum height the ball rise is: 

(a) 39.2m 	 (b) 9.8m (c) 196m (d) 19.6~ 

Solution: 

CD "-J -:; "-\ 0 - ~ t 

o :: '-J::> - lq· 6 


"-!" =\9..6 """,-(So 


G) 	'j::"ot -~~t"L 


::: l~.b"l - ~x.9·Jx4 


:: IQ·6'Vv\ 

,- . ~ GJ'f-" 
(Ex-31)-A stone is dropped from a buiiding at a height of 25m. When the speed of the 

stone is 12.6 mls its height from the ground is: 

(a) 23m 

~.::9·J 

'-l =l?·b 

~ -=?? 

(b) 16.9m (c) 12.3m (d)-8.1m (e) 6.6m 

I Solution: I 

\ tl = 
??.. . 

"' 
~y r.l..,.bJt..Jy ~~ ~'~)1~~ lrP/J C/.1~~YI 

-20-	 _~__ 



(Ex-32)-The acceleration of the stone just before it hits the ground is: 

(a) Zero (b) 19.6m1s2 (c)-9.8m1s2 (d) 4.9m1s2 

,-----, 

Solution: 

- 21 


