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(Ex-4)- The basic SI unit of force is: (where F = rna) 

a)Lb b) joule c) kg mls d) kg mls2 e) kg 

. f /.''1 SI ..t/~l .(Ex-5)- The umt 0 acce eratlOn In umt IS: 

d) rni/hr a) km/s b) mls 

(Ex-6)- The prefix of the kilowatt value is: 


a)rnW b)W c)nW d)kW e)J.lW 


~\ 4..:..W\ ~\ 

Circle ~b IIr2 ----­

A square ~.)A 
L2 ----­

Sphere ~ 4IIr2 i IIr 3 

3 
A cube ~ 6L2 e 

(L = ~\ J.,b) -.3 (r=~\ u.....:J) -.3 (3.14= n) -~ 

I-Length (n=l) 

(pmt (nmt (~mr 
~ I /' 

x (10-6 ) n 
x (10-9 ) n 

--(mmt 
x (10-3 ) n 

(mt x (10-
2 

)n -(cmt 

x (] 03 ) n 
x (1610)n 

(milet~ ----(kmt 



m= milli 

l ~ 

D? 1-_.! 

(Ex -7)- The value 5 jJ m is equal to: 

e)lxl0-6m d) 5xlO-6m 

~-----------~~--------

s..l~ ! 
'1...... /. 

(Ex-8)- A man has a height of 120em. His height in meters is 

a) 1.2em b) 1.2xl0-2m c) 1.2xl05m d) 1.2m e) 120m 
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II-Area (n=2) 
(n=2) ,-?J~ lY''l t~y JS.\\ uSJJ &UI ~\~ ("~ ill}! ~W\ WI.l::\.J ..J&. 

2 em 2 -~'-"-~ m (J.".bJ1 WI.l::\.J t:.JA ~ ~WI W\.l::\.J) 

(Ex-9)- A ~re with an of 1em has an ar.!~ of (area = edge2
) 

., . 't
'L C\I..\ 

'l.. ~J-'~ 
'"'1;\1\ ~ ~<--\ao) ~ 
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(Ex-10)- The area ofa circle of radius R=45cm in SI units (if the area of the circle is given by A= IIR2) is 
~ ,,~ 

(a) 20em2 (b) 10m2 (e) 40m2 (d) O.64m2 (e) 5m 

Solution 
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(Ex-ll)- The area of a ,square of 10mm ~~h in SI unit is: 
..­

(Ex-12)- The area ofa square is 100mm2. This value in SI units is: 

2(a) 100m2 (b) 0.5m2 (c) 1m2 (d) 10-4 m (e) 10m2 

Solution 
...:-1000 

""'" '" '" 
1.. -} 'l..100 ~""- - 1.:1 0 1{ (I l.) ) 

'L 

~ 


-'f "L 

"'Y\t-- I 0 



(n= 3)<.,?..,9~ U"':l t~Y' JSJ\ uSJ..,9 ~U\ (J \).hh:....a u..ii f'~ 

_ i _ 

llil-! ~\ Wlh..,9 jJ~ .ljc. 

3 -T(1 if )3 3 ,c..!!J!J:;- ,J/~ >m J.;c, t~' (Jy1JI wlh..,9 ~~ ~I Wlh..,9) ~ 
(Ex-13)- A cubic box with an edge of exactly 1 cm has a volume of (volume = edge j 

) 

3 3(c) 2.7 X 10-5 m (d) 6.4 x 10-5 m 

-,= Xlo """,,) 

G'j,
• 

~ ~ -4,' 1)~AI"~-. • ... I . 
(Ex-14)- Volume of cube V= 1.84 inch3 if 1 inch = 2.54cm. Find its volume in SI-units. 

::.. ) 0 C'IAA~ 
1 

:= 30 (\;;1) 

-6 ~ 
~ ~oX(o """ 
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(Ex-l 5)- Acube of edge 95mm, its vol~me in SI units is: 
~ 

(a) 95m3 (b) O.95m3 (d) 7m3 

Solution 

~ 

"'-.J ':. (9 S' "" "'" ) 
~ 

-:.. (95XIO~-w.) 

6 
mg +10 ) kg <{---- g 

(Ex-16)- A gram is equal to: 

Solution 
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(Ex-l 7)- 10mg = ..... ng 

. -3 ~ 
~ 10 , 


""t\\"'~ Klott. 
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(Ex-lS)- The one Kilogram is equal in term of gram: 

a) 1000g b) 100g c) 104g d) 19 e) Zero 

~- -
P\... .: (}-~ 

3 
t () tr 

(Ex-l 9)- A man has a mass of 150 kg. C~ this mass to grams. 

(a) 1.5 x 105g (b) 1.5 x 10-5 g (c) 15 X 105 g (d) 150g 

-----~-------
S 

-::.. \,)oX IQ ~ 

'5 
-:: )·.,Xla ~ 
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. 
hr~ /mln 

x 3600 (60)x 
~ ~ 

~"'-----s---'l 
(l0-3) X (24)x(60)x(60)x 

11lS/ ~ day 
-c..$;L-' 

(Ex-20)- 102 milliseconds is equal to: 

(b) 102 s (c) lOs (d) 1 s (e) 10-1 s 

-----------~-----~~.---------

-3 
-..:::.>(00):1 0 S :: 0.\ S 

- \ <;-;:. '0 

(Ex-21)- 10min ........ S 


(a) 10 (b) COO (c) 0.1 (d) 0.01 (e) 0.001 
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VI-Velocity 


Kmls ~ / x mlh 

1 

x 1000 3600 

~ mls K
( 

~)1000:. ­
60 3600 /8 

mlmin x 
/' ~ 

x kmlh 
""', , '•.1'...,_ ""'~..-1":" 

_CEx-22)- A car is traveling at 20m/s. The speed of this car is equal to: -- ,---­
a) 12krrVh b) lOknVh c) 72krrVh d) 20krrVh e )5km/h 

" ,4"" p~ r /" , ~ 

,v"~!J\.I...~[/ ~1 
(Ex-23)- A car l~ves along a straight horizontal way with a velocity 120kmlh. The velocity in SI is: 

a) 33.33m/s b) 20nVs e) 3.3m/s d) 1.5m/s e) Zero 

I2.~ X :::: .3 S . 3 S "'" I s 
IcY 
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(Ex-24)- A car is traveling at 25kmlmin2

• The acceleration of this car in S1 unit is: 

a) 20 cmls2 b) 10mls2 c) 40m/s2 d) 6.9m1s2 e) 5m/s2 

-r§§J--­

g / ml _x_l_03-;.) kg / m 3 +--__ ,_ g / em 3lO_3x 

.......

,jGJ 


(Ex-25)- The d~sity of water is 19/cm3
. The density in kg/m3 is: 


a) 1000kg/m3 b) 10kg/m3 c) 100kg/m3 d)104kg/m3 e) lkglm3 

--~~r--__ 
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(Ex-26)- The density oflead is 11.3g/cm3. This value in kilograms per cubic meter is: 

~ ._= -, 

a) 0.13 kg/m3 b) 1.1xlO-4kglm3 c) 11.3kg/m3 d) 11300kg/m3 e) lkg/m3 

~-----~ 

~ I \. 3 XI'; k'~ I~ 3 
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(Ex-27)- Given is in meter squ~re and C is in s~s. The unit of B is:~=-.::::::.- where ~ 

(a) mls (b) ms (c) mls4 

--~~------

'/: 82.C
'1.. 

fl 

1­ B'l. 'l. 

~ S--
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(Ex-28)- The spe~d v in mls of a car is given V=bt2 where the time t is in seconds. The unit of b is: 

(a) m/s4 (b) ms (c) mls 

Solution 

...J ~ bt 1­

..---­
b~ " 

t'&. 
-- tJ·S'- ~/)1 

~ J;.;I. 
(Ex-29)- If x = ke where x is the displacement in m and t is the time in s. The unit ofk is: 

(a) mls 

-x -
t'!t 

c.- I / . r., 

F J..i.;j ~Jm! 
l.&.ao~ t ~;J.' ~~ ~.)Jl.t 
~.. .; 0557999301 * 
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Motion along straight line 


" I~....aDVr' I~ 

~111\ ~ J.fo...;lll ,.::J,lb,AAll., ~~I u~1 

>­
~y 

.,.. Vertical 

y 
4jW\ 

~~\ 

~I.) 

m 

Vo initial velocity I x distance 
~L.J.IcY~y, ~/I 

v final velocity I( m/s) I a acceleration 

c!vft1 ~I L~' 

v" average velocity I It Time 
~ ~I ~/fJ 

2. 

= 

m 

m/s2 

S J' 

'"'k.; } 
Horizontal 


X-~\ 4.cybi.JlljW\ 111 


r tn 

* 'f 
~ Ii l!l­......, 4".; c. 

:8 ~ f' 
~~tl' 
*J. 

LLJ 



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\----~ 

~ 
ax v 

dx 
v=­

dt 

- 3 ­
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_ f .. 

~~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~ 

-4­
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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 * . 
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(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 

,,~ 

- 6­



(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 ­
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~ 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-=?! 

- 8­
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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 \ 

-9­
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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 

- 10­
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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 

- 10­
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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 

- 11 ­ * 0557999301 * 
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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 



---

-.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 ~ (( 

~~~--~---------------
~ 

- 13 ­
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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 


- 14­
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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 

- 16­



.... I ..-	 'V 
~...:.....a- - I ­

(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 

- 17 ­

http:r",Jt.lJ


- '" ­
(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.. \.) ~~ 


- 18 ­
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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 ­
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Ch-3 

Types of Physical Quantities 
~~\~~\t\~\ 

Vector quantities ~~UAS Scalar quantities ~La!~UAS. .. .. .. .. 

* velocity * displacement 4..::..1j1(4..c ~ * work * length 

I * acceleration t.Jl.u.J * Energy * time 

i * force o~ * power * mass 

I * momentum~-········· 4.S...?-~ .. * Area 
! 

* Impulse ~ ~J * Volume 

* Pressure ~ * density 

IMagnitude 

Sum 

The angle 

x- component 

Unit vector notation 
r-
Origin 

Coordinate system 

horizontal component 

vertical component 


Direction 


Vector product 

r---­
Scalar product 

( i-l::I. Wb) =whJI ~I I \.liJ\..~ .. .J.J 

t~ 

~)jJ1 

(x o~":/I ~ ~\ ~) x- ¥...rJI 

( i , J , k ) oh)\ w~w~ 

(0,0 ~,,:/I ~) wlJjlh":/l jSy 

( x,y,z ) wlJjlh":/l rl1:w 

( b.J":/1 . ~\ W) ~I A...6...rJIx o. ~. .... . 

(y o~,,:/I ~ ~\ ~) ~J)I ¥...rJ1 

(4..cU\ u&- ~~Ix ~ ~1l1 ~) o~ ":/1 

~~,,:/Iy~\ 


~~\y~\ 




A vector of any Vector quantity ~~ 1./:1 ~ 


** A vector is : :u.?: J! (.b:ii 4S?i4l1 ~I i:.IF- >P:)~I ** 


In one dimension 

x 

* In tow dimensions 

.(e:l>9) x y Z .Jl.,uI U)l:j . .J" . ~ 

In three dimensions 



Unit Vectors &~g3\ ~~ 


k J 1 

z o~"1\ ~ oh.J ~ Y o\..::..l"'1\ ~ 'Oh.J ~ X /)~"1\ ~ oh.J ~ 

{h\., (~\~).uyb ~ JA oh)\ ~} 

A==axi+aJ+azk 

r---x---c-o-m-po-n-e-n-t-~Component1\i z- Component 

(x,y) tS~\ ui ~\~ 

ax =A cos e horizontal component ( ~"11 ~...;-JI ) 

ay = A sin e vertical component (~I)I ~...;-JI) 

.Counterclockwise 4.cL...J1 "-:-I.Jl3c v&=- (+x) c-o ~.JIjJI ~ e ufo u!..b~ 

( by the unit vectors notation is) :JA oh)l w~ 4J"1~ ~,) ~~I u~.J ¢= 



----

I'- tJr--- ~ v- \ rJ-L.J. ~ 
(Ex-l)- A vector A in the xy plane if its direction is 2300 counterclockwise 

I' '" Ih), ,. 
. uef\ ol(.Vt :>( /~ \ ~'I ~I 

from the positive direction of the x axis and its magnitude is 7.3m. 

)(~; \ 
(1) The x- con1ponent is 

(a) -4.7 i (b) -4.7 (c) 2.3 i (d) -2.3 


:.) ~ 

(2) The y- component is 

(a) -5.6j (b) -5.6 (c) -4.2 j (d) -4.2 

Solution ~ ~ 

@ (-1(\.7 @ ~~\ ~ c;--A-i \ 

CD fJ~=;1 0.oc;,e3 

::: 7·3 c.,~ 2. SO 

-.: - 4-·1 


o 



The magnitude & direction 


-¥'il ~!,yl u.a Jg:;1 ~ UiuJ)Y. oL;..:i'i1 .J~-" 

-1 (aX)
ex Cas R ~..,..Jl x ~I ~ ~))I 

6 y= Cos-
1 (~I) 

- c -1 (aZ ) e z - as R 

lay I Acost& zl =AcosBz 

2 + 2 2.1 :; J. -:::"\1_cos ex cos ey ......cos ec?;'--_=_____~_~_ 

x, y ,s.~1 ~ ~1 (~g\j -~~\) ~~ ..\.!~ 

~\~)l~-' 

.......... 0 =180-36=150 

0=300=90 0=0 

+ 
o 80 0=270 0=270+30=300 



~I~\UA-Y 

w.!JUaI Li-" t:yl ~..b..J-\ 

ay ~Ual ax ~~\ 

+ + 

+ -
- -
- + 

-

~yJl ~JJ.i1 ~yl 

(x,y ) 

( +,+) J..,':11 

( -,+) -ml<S 

( -,- ) ~m\ 

( +,-) ~!>ll 
.. ~--

i 
I 

.~l ~ ~ (.j.ll\ ~yl ~ x ~y~t t"" ufo.., 


(A..J.)..b.J\ ~3) ~U\ Y.JtAc u.5..c +ve-x3 ~I ~~~I Direction e ~)jll .l;.l::J-( 


~ ~ ~yl ~ ~j ufo.J 


e 180 - <P 

e = 180 + <P 

e = 360 - <P 

o 
 [; 



(Ex-2)- The x component of vector A is -20m and the y component is +15m. 

_ o;f'; \ c; tHv /.r'/ 
(1) Vector A by the unit vecto'rs notation is 

(a)-2Oi 15j (b)15i -20j (c)5i-l0j (d)20i 15j 

)~\ 

(2) The fuagnitude of A is 

(a) -5 	 (b) 35 (c) 25 (d) 1.25 


",,))\ ~ ~tf \ _ ~r-\ X' /~\;1 

(3) The angle between the direction of A and the +ve -x- axis is: 

(a) 370 (b) 1430 (c) 1200 (d) 2150 


Solution 

/' " I

1)]) "...,' ...s L....o., . 

wIpi:: J(- 20 t + ( t , ) "­

,. 2 t? ,... 

G) CfJ t;I':~ :f, 0,'l. 'j.,(II ) Ii".G .:., 'i .!QoY 

cf;;: 1;._1 \ ~l \ -- --C-'(~: ) =- 3 :;z 0 



~IS2-;JI CA9 ~ 


~.l~1 ~ UlS Ijl 'il ~J,lS 2 -; ~ ck .91~ U$.A.:'i 

- ---+ 

A=aXi+ayi+aZk , B=bXi bgi+bZk 

~ lc$. ~\ -,' ~I ufo.J 

A B-(ax+bxy+(ay+by)i+(az+bzYc 

(A-B)= (B-A) U;~ 
(Ex-3)- Vector A has a magnitude of 3m and is directed east; vector B has a 

magnitude of 5m and directed 35° west of north. 

(1) Vector Jl. in unit-vector notation is 

(a) 3i +OJ + Ok (b) 3 i - 2 j + Ok ( c) Oi + 3 j 0 k ( d) 5 i 2 j + k 

(2) Vector B in unit-vector notation is 

(a)O.li + 4.lj (b) -0.1 i 5j (c )-2.9i + 4.1j (d)-2.9i + 4.1j + k 

(3) Vector A+B is 

(a) O.1i + 4.1j (b) -O.li + 4.1j (c) 2.5i OJ (d) 0.1 i-2.5j+k 

(4) The magnitude and the direction of A+ Bis 

(a) 4.1, 88.6° (b) 7.2 ,325° (c) 5.5 ,325° (d) 13.5 , 34° 

(5) Vector A-B is 

(a) 5.9i-4.1j (b) -5.9i+4.1j (c) 2.1i -2.5j (d) 5i - 2.5j 

(6) The magnitude and the direction of A-B is 

(a) 13, 34° (b) 7.2, 325° (c) 5.5,325° (d) 13.5 , 34° 

Solution S 

o 
()~D e::J25 

~P./~~;) 

s 

q 



/" /1)""')/~.y; c;::; ~.r" ;> ~ r' y, I --:-' I )A:: :, 

6:=0 8~ ., 
eJ.::- J2? 

f1~ -:: j\ C~~ r:9 
= 3 &5 b ::: ~ 

9x ='&Ca)S
f. ~ ;::; A ~'I~ E9 ~ 5 C~'b \1..'5 ::~2..'1 

:= 4-·1 


~ ,
0)(1..:.31 -\-oj -tek 

...:::. 	 ' 

CD (3=-2..9i-\-4-· l j+o\< 

..> ;;:- • ' 

/1- \9 =	t), '1 I ~ 4- ' I j 

~/, ~G ~ 

(l) jA-131 ::: (? "1 t.j. (-4.1)'" 

::: ;r 2 

. 0 

:: 3? 



· IDIJ~ 	 , ....U'r, I /~ 

(Ex-4)- You drive 6km north and then 5km northwest. The magnitude of the 

~ \ rf'J;'YI 
resultant displacement is: 

(a) 9.24km (b) 12.07km (c) 6.57km (d) 8.32km (e) 10.12km 

Solution 

w __--+--­

\~ -\~ \ ~ ~C:-3"n' *\9 'i) 'L 

~\o,\Z 

(Ex-5)- Two vectors A=xi+6j and :B=2i+yj. The values ofx and y satisfying the 
~~\ 	 ~ 
relation A+ B=4i+j are: 

(a) (-1,-2) (b) (-3,2) (c) (2,-5) (d) (1,-4) (e) (0,-3) 

Solution 

:;. . 
II 	-; Xi +6 d 

.:;:. , . 	 i lY~~ \ d-~ Q
B 	~ '2./ +~~ 

j 	 ~~ ~ ~ &~/ cr 
>-	 :> • 

flil3 =-<1-+1.)1 f. 	 0--' ~::: \' J-' \...:sI.... @ 
• 

-\- (6+~)~ 

.' 	"1+2.-;;.4 ~f<-=:1... 

6 + ~ = \ -==?> 'j:.:- -J:) 

,, 



(Ex-6)- Two vectors are glven as a= i +2j+2k and b 2i+4j+2k. 

Vector ~ which satisfies the relation a-b+~=3i is: 

(a) i+3j 	 (b) -i+5j (c) -i+j (d) 4i+2j (e) -i+2j -"'-"" 

Solution 

.> , I 

0. := l 4-'2) ~~ \C 
, ' .;0. » 

.> •,. C ::. '$ 1-( C .. - b 
b :::: 2- i +4-) +-2 \< 

:: ~ i - ( -; -1. ~ ) 


::3~-t;+1..~ 


(Ex-7)- Vector Ahas a magnitude of 5.0m and is directed 30° north of east. 


Vector B has a magnitude of 6.0m and is directed north. 


The magnitude of A +13 is: 


(a) 704m (b) 6.8m (c) 504m (d) 9.5m (e) 3.2m 

Solution 

s 



(Ex-8)- The angle between vector D =2i+2j and the positive y-axis is: 

(a) 63° 	 (b) 19° (c) 30° (d) 45° (e) 11 0 

Solution 

I, ~ /' ) I • ..- ( /' _./ vr; 	J d J ) 9./ ( ;.0 ?J -:/j ~y;
...,-7 ~ ) / .... ~..P '----'"' r' ' r./ .J/; 0 , 

.I 

Ji\ 
-I 

4>~~/f-J=lt) 

e~CP 

~ ~)r":;Y 
~~ 

(Ex-9)- Vector C starts at point (4, 1, 2) and ends at point (4, 3, 2). Its 

magnitude is: 

(a) 5 (b) 6 (c) 2 (d) 8 (e) 4 

Solution 

'2... t 1... 

t>X + D~ + D l 



(Ex-l0)- The sum of two vectors A Bis 4i+j, and their difference A-Bis 

-2i+j, the magnitude of vector Ais: 

(a) 1.8 (b) 2. 8 (c) 4.1 (d) 2 (e) 1.4 

Solution 

;> -::::::> .• f

A+15::: 4-1 -rj 
;::> ~ I'P- B := -2.-( +-0 

? ' 
A~ j +!:J 

\1t \:: f\ -\ \ -:: r; "" 


...:::. ~.-!I. 
C :::. o..--\"b 

..;:::. .,::;:. \;:::!::; Co\. -=- C -
~ 

:J 
,...::-. -=:>0 ...:::::::. 

~b::c-o-. 

(>--AP) ~0~VI C! 'R~7
't J.---~_______---_ 



---------------------

Multiplying of vectors 


~\foJ\ y~\ 

The scalar product 

~~';1\ y~1 

The vector product 

B. A =IAIIBI cos e IA xBI-IAIIBISin B 
-+ -+ 

* Ife = 90 (A.lB) then A.B=o 
* ..

I.J 0 * Lk = 0 * k.j = 0 
* ..

1.1 1 * j.j = 1 *k.k=1 

* Ife 0 (AlIB) then A xB=O 
*ixi=O * j xj 0 *kxk 0 
*i xj = k j x k = i kx i J 

-+ - -+ -+ 

A.B = B.A .(Ax 13)= -CB x A) so jxi=-k 

(Ex-ll)- A vector Aof magnitude 10 units and another vector Bof magnitude 5 

units differ in directions by 60° 

(1) The scalar product of the two vectors is 

(a) 13i (b) 15 (c) 25 (d) 25j .---­
.

(2) The magnitude of the vector productAxB IS 

(a) 43.3 (b) 43.3k (c) 15.5i (d) 16.6 , 

Solution 

. t:Jz.>\ A X \g \ ::: AB '5 I 'kCD 4,8 ~;4 6ws 8 
;= 5~ ~/1c. 60=5"x 10 Go$60 
:::.. '-t-~·3 

:::::Z, 

-----------------~ 



(Ex-12)- The magnitude of vector II is 6m and vector B = 2i+j (m). If the angle 

between them is 30 their scalar product is: 

(a) 11.6m2 (b) 16.4m2 (c) 2.24m 2 (d) 32.8m2 (e) 9.8m2 

Solution 

e =3 I.;:) 

!l
::> 

r 8 ~ /4 t3 us e 

:= 6 {If C:; 3 (;) 

- I" 6 

(Ex-13)- For any two vectors II and B, if II xB=O then the angle between them is: 

(a) 60° (b) 90° (c) zero (d) 30° (e) 270° ... 
Solution 

...-------­
.'. e::: 0 

. lIl?0j/ 

,., 




-----------------

(Ex-14)- The vectors A and B are in x-y plane. Their magnitude are 4.5 and 7.3 

units, respectively whereas their direction are 320° and 85° measured 

counterclockwise from the positive x-axis. The A.B is: 

(a) 3.45i-2.9j 	 (b)-18.8 (c) 0.6i+7.3j (d) 2.2i-21j (e) 23.19 (f) 40 

Solution 

A~Lr·J 

e =32,0 

~')~2)e [~JU ~~ 
GJ ~ 320 - 8<5 ~ 23') 

;q .B~ A B ~s, e 
:::. 4-,? '" 1,3 '" G,s 23,. ::- - J8, d 

(Ex-lS)- If A. B= 0 then the angle between vector A and vector Bis: 

(a) zero 	 (b) 90° (c) 180° (d) 45° (e) 360° 

Solution 

\V 

http:0.6i+7.3j
http:3.45i-2.9j


- -

- -

(UJIF!"·:.l1 ~ ~l>l\) ~i ~J 

-I ( A.B ) Ce = os IAIIBI 

• * * A.B B.A 

AxB= 1 
. 
J k 

ax ay az 

bx by bz 

= (ayb [azbx)i + (azbx axbz)j + (axby aybx)k 

AxB - (Bx A) 

(Ex-16)- Given: A=2i - 4j 5k and B = mi -9j + 2k 
~ cs.}~ 

If A is normal to B then the m IS 

Solution 
.;:. .
fl: z.; -4~ -r? 1< 

;>. 1B =1Y!1 -9 ~ +2. c 

.> .>- r -:.. c) <£:-(--­A.&:: 21i1 + 36 + 0 

, A 

http:UJIF!"�:.l1


(Ex-17)- A two vectors A 3i - 7j and Ii = 2i + 3j - 2k define a plane the vector 

which perpendicular to the plane is 

(a) 12i 20j + k (b) 14i 6k + 23k 

(c) -14i - 6j 23k (d) 5i-2j + 13k 

Solution -~ 
y u0 ~Xc;--PI& ~yO ~ ch. r.t;,/-( ? \ 

>;> . 
\< -{II(. -" ] i ... [" - (-6)1 )TLq - (-14~ \::AxG:: ' 

3 -1- (:) .. 
-::..14 \ + 6 j -r 2 '3 \c; 

(Ex-18)- From the relation I~ x ell ~ (~.d). The angle between vectors c and dis equal to: 

(a) 72.9° (b) 21.8° (c) 30° (d) 31.9° (e) 20.9° 

~ ! \'A cl I \ I L1 Be-I / \ 1(, , J' \ " D LGJ b ..!..s- - <f:::=.. I....,:) sLo f" ~q ....., 19 \ r\..Y­
C B 

, q 



(Ex-20)- For A=3j-4k and B=-5j+4k B.A is: 

(a) -31 (b) 31 (c) -3li (d) -i (e) -15i+ 16J 
,-- ­

Solution .... 

8 ::: -q'!J 
I 

--t 4 k 

A ~ '3 j 
I 

-~ Ie 

:::- -15 -/6 - -3 \ 

(Ex-21)- For A=i-2j-k and B=ai-j-2k the value of constant a such that A.lB is: 

(a) 0 (b) +4 (c) -41 (d) -4 (e) 4i 

Solution 

A ~ j 
• 

--2.~ _\c 

~ 
. ' 

;; a I -- j -'2. K 

0.+4­ ::: 0 

". 




(Ex-22)- The vector perpendicular to vectors A=2i+2k and B=5i+6k is: 

(a) IIi (b) -9k (c)-2j (d) 6i (e) 4k 

Solution 
• ' .•::> ""::> • .~\ \< -- o\-'L~ -t 0 \C ==-'2. .~A x,3~ 

D 2.­2.­

0 6 

(Ex-23)- Three vectors A = i-2j+k B =5i+2j-6k and C=2i+3j. The 

value of (A B). cis: 

(a) 18 (b) 12 (c) 14 (d) 7 (e) 15 

Solution 

,> -:::::> .'A-+ g ::. b ( +") -? Ie:: 

C ='2.; -+3j 1-~fc 
~---------------------------
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_ '" I\,. " _ A. #\. -"'- """".11">. "'- ""­

Given the two vectors A=5i+2j+6k ,B=i+3j+5k and C=i+4j+2k find 

the following: 

a) A+ Band IA + BI 

b) 4A-2B 
c) A.(C+B) 

d) A x C and jA x ci 
e) The angle between A and C 
f) The angle between the vector C and the positive Y-axis? 

-+...... " ..... ~ -I 

(a) A+B=6i+5j+11k +Bi = = 13.49 

-+ ... 1'0. " 
- - "" " I"­

(b) 4A=20i+8j+24k 4A-2B 18i+2j+14k 

~ - "''' ..... "" ... .... " 
(c) C+B= i+4j+2k+i+3j+5k=2i+7j+7k 

A· (C +B) = (51 + 21 + 6k)· (21 + 7] + 7k) = 10 + 14 + 42 = 66 

i j k 
~ ~ " 

(d) AxC 5 2 6 = (4 24) T+ (6 -1 O)J + (20 2)K -20 1- 4J + 18K 

1 4 2 

IAxel 6+ 324 = 27 

(e) A·c=(5T+2]+6k)·(i+4j+2k) 5+8+12=25 

IA.=-J25+4+36 =8.06 , IBI= =4.58 

A·C= ACCose ~~-----il-" 25= (36.9)Cos8 

8=Cos 1( 3%~)=47.4° OR )A x (;/= AC Sine -+ e=Sin -1( ~~:~)=47.4 0 

ici = + =4.58 



- 'I' _ 

u· · 110 9r ..J:! 
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I Motion in plane <s~I';' 4.s~1 II 

I (Motion in two dimension) . 
L~ ............_.. ........~..~____~ 


1.- Position vector ~..".J\ ~-----------------------------------­

t 


U.B t ~~~.;iJ.;.",J~.J 
()4jl\ ~ 4JIJ ~\ ; (t) =x (t)i +y(t}j 

; =xi+yj 

B=tan-t~JI ~..1\~jJ\U\t.}~-'1 
~ L.S ()Afo. .h:UyJl ~yJI~ ()A t).....:ilIJ ~yJI ~ J....=.j.J 

.2-Ve(ocit!:J vector - ~.;.wJ\ ~ 

()4jll ~ 4J\J ~\ vet) =Vx (t)i +vy(t}j 

v = Vx i + vyj, FI
!I--------L..----iI {} = tan -J [:y}1 ~\~jJ\u\c::.}~-'1
I x . 

13- Acce(eration vector E)L....Ul1 ~ ------------------------------ ­
I u.B t ~~~4..l=.:J~.J 
; ()4jll ~ 4JIJ ~I aCt) =ax (t)i +ay(t}j t = 0 ~~I.li.:';il t)......:ill ...,..,lb I~l 

a =ax i + ayj 

e = tan I( ::)1 

I I .I4-Average ve oClty (m/s) 

..::.-~I jP~ (J t/LiJ 
..::.-1J.61 J"~ ..::.-JJ~/, 

~19~[~I 
lA"I'r ",J:l'4i. 

Yusuf.zwll1@gmail.com 

S -Average Acceleration 

Y.Z- 0557999301 - Juj ~J:l ­ ) 



@ 

(Ex.1.)- IF the position of a particle is given by .: =(3t2. +2t)i +(t3+1.}j (Wl) 

o.S~ ~ ~\ Q~y'l
(a) Find its velocity vector at t = 1.5 and Wlagnitude and direction. 

y?, l:.!~\ 
(b) Find the average acceleration FroWl t = 1.5 to t = 25. 

&~\ 
(c) Find the acceleration at t = 25. 

(f:) -::;::;. (6t ~ tt)i -t (311, ;'1 

C, ::: \ ~ t L:: 2. 

_> D. -= jIi: :: 1:'·4- ''N./ s1.. 

!!-----------------t( Y.Z- 0557999301 - r r--JJ;Jj Uo.J,l ­



· \ . 
(Ex.2)-lf tne X- component of vector *f is 3.2m and tne y-component is 

0.2m tnen r in unit vector notation is: 

(a) 2..0j - 2.3j (b) -2.3i + 2.0j (c) 0.2i + 3.2j (d) 3.2i + 0.2j 

0.--".;1, ~ 
, (Ex.3)-Tne displacement of a particle moving from r~=-si+2j+2k to 
I 
";;=-8; +2j-2k is: 

(a) -7i+:1.2j (b) 3;+4k (c) 7;-:1.2j (d) -3;-4k 

--
-==-­ ' 
~ =-3, -\'l.~ -l..~ 

Y.Z- 0557999301 - Juj Wa....,~ - r 1----1 
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(b)v= s; + 3j 

~ 

--~> 

Vx = 2t + 3 and Vy = 3tz + 3 its velocity vector at t =2.S is 

(dfv= 7 i + :L.sj 

• 

"J :: 71
. 
+ IS' ) ~ 

(Ex.S)-TJ,e cOMponents of a car's velocity as a Function of tiMe are given 

Vy = -4t3 • The acceleration cOMponents are: 

(a) ax = :L.ot (b) ax = 4t (c) ax = 6t (d) ax = :L.2t 

ay = - :L.st 



(EX. to)-Acceteration is equal to 

-
(a) dr (b) dv (c) flr (d) dv 

. dt dt M dt 

i 

I 
I: 

I 
L-----------------------------------------I


I 

..-!:. \... , r-__ 
~- ~ ., 


(Ex. 7) -A particle W\oviVl.9' witl-1 iVl.itial velocity Vo 2i+4j W\/s-, aVl.d 

~~, ~r" 

acceleratioVl.-;; = Si + 8jml S2 -' tl-1e X -coW\p0Vl.eVl.t (vx) of tl-1e"'FiVl.a( velocity at 

(t = 75) is? 

(d) 37wVS(a) -7wVS (b) -:;L7wVS 

T 
......:::.. 

0..::. 5'1 T~ ~ 	 -\- c:.l t ;;;a. ~~*)','-l -= "\I ~ -..1 -:. '2.\ o'f.. 

CA~ '-l =. "0 -t elI'-
t 

t.l)<'. J( 1(.0. :::..,... \ 2 + s5 - ~t ~/5 
~ • 	 " -­
~ ';...21

0 -\-4~ t =-1 s1 	1 ~ -.J ~ ~'Jl" 
'-Io~ 'l~~ "'~~ -+Q t 

" O1C 

= 60"'" IS~ +? b 

Y.Z- 0557999301 - 0.!_d ~.J:1 - 0 )-_J 



Pvojectiles ~t,J:.w.\ 

~y x ~ y~.!l~u~J~\ 

.;.~~..\l\.,~\"\.I.Iu\Alli. - ~~\i.ul\~f- j~;;f..'1\6J 

~.lI~~D'" ~I~(.$~ D'" ~I u-Jli ~ D'" 

~)~ ~~.jI ~)~) 

... 
I 
! 
I 
y 

I 

1 

I 
I 

I \I 
1 

X~I 
~ 

y 

~== X _-"'-__ 

H \ 

II
Ii11,-1--------'--, ,--l------....L....,

! Y = vot sin e - 1/2gt2 
Vy = Vo sin e-gt 

i X=Vo tcos e Vx Vo cos e ~)t= sin e tan e= 4H 
g R 

'I~___f___X_I_"+__Y_J_"__-J 

,," v = vx I Vy Jijil'-----_"~"---, 

J'\I\axiJ'\l\LU1/\ horiz.ontaf distance = R W\ax 

e 45° => R I'M}( = 

Yusuf.zw 111@gmaiLcom 

g 

Y.Z- 0557999301 - J.t.,J u....~ - '1 



Vo = iVtitia{ speed 

u:illl ~JIj 

(JIlI)\ C" ~JIj1\ \J\..bc\ \~J ~y\ C" Wb ~J 

H = MaxiwlUWl hei9ht (attitude) 

R = RaVtge 

I j.= Total til'tll~ (tiWle of flight) 01k;I (~llJAj1') 0'~1 j-aj. 

• .b~1 lJAj ..l~I j-aj 

t I.ii) ~y ~:)I j-aj Jly..J1 ~ ylb '~}J I 
~ (\.0:;-,I <S'""'~ o.,....,J1 o-j (o.,....,J1 ~j) ,I 

<c. y.ll <"..I}I .."yJl ~I
I 

vertical COWlpOVte/l\t of the velocitij 
V9 ~ 0 (\.0:;) ~I-"c y.... "JL.l ""J11I V9 ~ Vo si/l\ e -gt I 

Voy =Vo 5iVt e 0~ t =0 L...l.k:. ~\~\ ~Ji,l
I 

4.c. yJl4#;Il ~yJ\I Hori;zol'ttai COWlpoM"'-t of the veiocitij I 	
­

(I..l:;oo. ("tA. ) ax= 0 0;I fo;I ~li ~ J vx =Vo cos e 	 I 
Vox = Vo cos 8 ~ t=o L.~ ~\-¥I ~ ~J . 

I 

Vertica{ di5p{aceWleVtt (y) I y =	Vot 5illt e l.129t2 ~I)\ :1...:."\j;I,!! 

y =H 0~ tl.ii) ~\ ..l.k:.J 11 

r········-Hori~OVtta(di~p{aCeWleVtt (x) I x= Vo t cos e lJ;.,J ",1".; ;c,;;~1 :c..1j~~1 
i x=Ri2 	 0~ twjl ~\ ..l.k:.JI ____ L ________ 

Vo I ::> Vo 5illt e 

==::> (Vo 5illt 8)2 

Yusuf.zwlll@gmaiLcom 



I 

J 

Solution: 

I 
II 
II 

J 
---------------------~II 

~;.V\ ~ ~.0 r>/l ~ II 

(EX.q)-ln the projectile motion the hor;;!'.ontal velocity component Vx 
,.. /' I' " 

r.J2-:- ~~ 
'remains constant because the acceleration in the hor;;!'.ontal direction is: 

(a) ax =9 (b) ax » 9 (c) ax = 0 (d) ax » 0 

Solution: 

I)~
.' ~~~·X)~ 0~~ v~ 

I 

Q", ';.: '" c:.::, Z1 ~ t: 6..S.~ 

Y.Z- 0557999301 - J.1Jj ~~ - A } __J
II 
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(Ex.:l-O)-The range of a ball is thro'wn at an angle of 30 above the 
I ..., ~I,).--. I '~-',", 
I' "';A ~~ I ~ ';..'" -.;;r­

horr::ntal with an 'initial sp~ fDSWt/5 is: 

(a) 3:l-8.:l-m (b) .2.fDfD.3m (c) 373.4m (d) .2..2.0. q m 

-----------l! Solution: 1------­
e;: ~c 

1­
~:; "'0 S'I"'t(Z ra) 


~ a -:=. 65 """ Is 
 ~ 
zg :.?? 

_(6$) c;,;1\f\ 6_D 2::::73 ~ 
- '=;;>"7 .4-1V1 V 

9 . c:J>RC\~( (/"'PC;-~ 

...--_Q _'.. :0' I 
to. ---- I 

~(Ex.:l-:l-)-An object is projected FroWl the ground with an initial velocity of 

:l-SwVS at an angle of 30· above the hori;;wntal. The WlaXiMuM height thei 
object reaches above the ground is: 

" (a) :l-:l-.48Wl (b) :l-fD.3m (c) .2..87m (d) S.:l-Wl 

-----11 Solution: [---­

1. 'ZI, (S~ J¢)--
t..x.'\.~ 

fI 

B...---------------t( Y.Z-0557999301- uuj ......."" -~ r--J 

I 



(£X.1.2)­ Can~ is Firing a ball FroWl ground level at an angle 0 
~ 

1.5° above the hori:z.ontaI. IF the ball speed is wowVs., the hori:z.0ntaI 

distance of the ball just beFore it hits the ground is: 

(a) 4.5QkWl (b) 3.1.QkWl (c) (b.25kWl (d) 5.3kWl (e) 2.04kWl 

Solution: 

b 

6)= I, 
--J ::. LeO ~l S 

'z. 
-::: (2.00) '?;¥.~o =2. 0 <;'0.0 VV\ 

9·~ 

(Ex.1.3)-A p~o!~5!jle is Fired FroWl a ground at angle 45° above the~ 

hori:z.ontaI. IF it reaches the ground at (boWl FroWl the starting po;':t., thell 
C(J I J • ..» .:.; .•. .... ~, c-- ! 

initial velocity is: 

(c) Q.8wVS (e) 31..3wVS (a) 24.:JwVs 

I Solution: I 
~ts\,~e}b) ~I.r?' 

(r
R= bO 'N\. 

~ 

~",.- ?? P- ::: T ~~(>c;~ ~ W 

'-lo ~[6ox~ .,; 

a.-..--------------t( Y.Z- 0557999301- <.l!_,ju...j,/ -,. ~ 




(EX.:1.4)-A baseball leaves the bat with an. in.itial velocity Vo = :1.0i + 20j 

(WlIs). Its ran.ge is: 

(a) 40.8W\ (b) :1.0.2.W\ (c) 2O.4W\ (d) to :1...2.W\ (e) 8:1..tOW\ 

Solution: 

.2 


( J,....f-oO-)~~4\026.~1)-

--------~~~~---------------------------
·oj' c;;;,~' 


Ii (Ex.:1.S)-A ball is projected above the hori::z.on.tal with an. in.itial velocity I 

" I ~"I ~ 
-> c.IIJ ~ . 

Va = .2.S; + .2.sj (WlIs). The W\axiW\uW\ height 
j 

::.3/.J9 1Nl 

the ball rises is: ., 

(b) .2.O.4W\ (c) .2..4W\ (c) :1.0..2.W\ 

I Solution: I . I', 
. L-Jl J \.,. () ..;/ ..Per----u 
,.-'f-':' r'-l -:. ~5', 3" ""Is ~ 

o 

1.. 2 


~) ,_ '-J~ (5 't'lt G) .. J2?'o X(7/--., ,+,) 

- 'Z..~ -- z..x~.cE 

Y.Z- 0557999301 - J,,Jju..JI - \ \ } __JI 
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(Ex.:1.6)-A projectile is launched at an angle such that the W\QXiW\uW\ 
., • 	 'JJlic~ 

I 
It/}--:? VCJ JA c/,J-I ,.J ~ ~.1 /'

height reached equals the horizontal range. The ta. nch angle is: 

(b) 	45° (c) 30° (d) 76° (e) :1.4° 

Solution: 

I, 

II 

Ie ~7?. . 
I 

I 


. 	 I 

I
~ 

(Ex.:1. 7)-A ball is kicked FroW\ the ground with an initial speed of 4W\/s at 
j 

! ~)) 	 I 
an upward angle of 30°. The tiW\e the ball takes to reach its W\QXiW\uW\ 

height is: 

(a) 0.2$ (b) 0.3:1.$ (c) 0.4:1.$ (d) 0.5:1.$ (e) 0.6:1.$ 

I Solution: I 	 ," 
.rfJ ...-'J) ~ V, ~ (/j; / ~vUY Jrf,..;'";, 

i,1 

I 
I 

a......---------------t( Y.Z- 0557999301 - u,.Jj u..Ji - ,y J--l 



(cX.:l.8)-A ball is kicked froM the ground with an initial speed of :l.5m/S.l 

the MaxiMuM horiz.ontal distance the ball travels: 

(a) 4O.8M (b) 22.Q6M (c) 25.5M (d) 63.8M (e) :l.02W\ , 

------J! Solution: -i-I-----­
••• " I '--' ' ~\ J\;.Yj. J*L,~
~\ ~ t..r- .. I<­

-- Q ~ ;(j GI'..,., crt0) I.f \ 
($):::.45 

c::¥7 
/

(Ex.:l.q)-A batt is kicked with speed of 25m/S at an angle of 35° above 
· U~I~/ .. 

'the ground. Its tiMe of flight is: 

(b) :l.:l.$ (c) 3.25$ (d) 2.Q3$ (e) 8.5$ 

ISolution: I 

e :: 35 
CI 

_ 2.",2" 5; "" 35 .... ".~ 

! 
!: 

Y.Z- 0557999301 - J:Jj u.....J:l - ~ 1 )--JI 
I 



.......::::::::::::::::::......_­

., J..LjlJ1
~-J ~ .. 

I •, 
./I •!II'~ I"" 

•• \. \ 
\ • •y y y 

1 
• 

1 
\ 

1\ \ 
x~ x-+ +-- x -+ III• .'II 

(Ex.2.0)-A baU ~ horiz.o~~U!:J oFF the top of a bu~g. IF the baU I 

~ M 

landed on the ground after :1...4 seconds" the height of the building FroMj 

~ 

the ground is: :1 

(c) :1..S.88M (d) :1..:2..S4M (e) :1..0M 

------tl Solution: ! // .> 

:: '0 G ~ w.-; \ J\ >-f ;r; J~ v~ 

:: - '1, 6 "-"'" 


";. '\, 6 'W\ 

.J?1 iY.~ ~:: ....... ~ ,.;;:;: [} \.J ®-:,nw/'6~ 

. _ ~J0!~ ~ ~y~~D\ 

YZ- 0557999301 - uHj w...,~ - ,£ )--_J 
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o 

I 2...) :::. 4--. Cf t 1. 

(EX.21..)-ReFerring to the previous question. The Wlagnitude of acceleration 

'oF the ball while Falling is: 

(a) 3Wl/s2 (b) 7Wl/s2 (c) 1..4Wl/s2 (d) q.8Wl/s2 (e) 8Wl/S. 
-----...J ~olution: 1-----­

Q'::O~' 
(Ex.22)A stone is thrown hori;z:.o-;"tally FroWl a height of 1..20Wl with ani 

~:J1 G-~\ ~ ~~ I 
initial velocity of 2.OWl/s. the tiWle needed to reach the ground is. 

I 

(a) 4.Q5S (b) 6.25S (c) 4.525 (d) 5s (e) 7.25 

Solution: 

C) -;. 0 

:3 ~ \1. 0 


_ ~x~ ,8 t 2. 

'-l () -:. 2a '1M /5 
 -\t" =~ 

~------

~}~Uy~r~y 
~.~ ~~~~. 
*') ~~/ L..-- >~ 

il--____________--I( Y.z- 0557999301 - ~--,j ~3:1 - '0 1---0-.....11 



(EX.23)ReFerring to the previous question .. the Wlagnitude of the vertical 

cOWlponent of the velocity just beFore it hits grouM is. 

I(a) 48.5 wVS (b) 6.25 wVS (c) 45.2 wVs (d) 5 wVs 

Solution: 

(EX.24)A stone is thrown FroWl the top of a building with an initial 
! 

velocity directed at 30° above the positive X-axis. After j.os.. the stone I 

hits the ground at a distance 400Wl FroWl the base of the building. the 

Iinitial speed of this stone is. 

(a) j.22wVs (b) 46.2wVs (c) j.2.6wVs (d) '1.8j.wVS (e) '18.j.wVS ij 

------.., ----- I 

~ution: I 


t Co, e 
4-IbI..:),..- - lt6. 2'M./ s 

1(.) C.;), 50 
I 

Y.Z- 0557999301 - JtJj u....:~ - 'i }--JI 



(EX.2.S)A stone is thrown horiz.ontally froW\ the top of a buildina of 


7SW\> with an initial speed of :l-SW\/S. the speed of the stone 2.S after it is 

thrown is. 

(a) 2.SW\/s (b) 38W\/S (c) :l-SW\/S (d) :l-OW\/S (e) oW\/s 


Solution: 

distance X forW\ the buildina is: 

(e) 4OW\ 

, 

Solution: 

~ -=.-.jdt~i14.~ -~~\ 1. ~~\ ~ t.. //a"/i .-.f ~ 

, q . b .:: 't·9 t 2 =9 t =2 ;: 

i =\.J"Cas e· t .:)=(q.6 

:::. 2.0 ~ X 2 ::: 4-0 ',,-, ~ 
~= Ii 

Y.Z- 0557999301 - L1-,J~.J:1 - 'v }---J 

I 

I 



I 

• 
• yI 

y 

l! ... X---t>l 11• +-- x 

(Ex.2.7)-A stone is projected at building of height h with an initial speed 
~ j,,;,F 

'oF 42.m/s directed 60° above the hori~ontal (as shown in the Figure). The 
~ ~ ~I ,..pI> ciUJI\ t.l'> ~ 

Istone lanaed on the rooF of the building 7 seconds after launching. The 

! 
,height his: 

I'(a) SQ.4m (b) 4j..8m (c) 2.Q.4m(d) j.4.Sm (e) 44.6m 

1Solution: l~ 

~ c"':-lrl ~/s 

<9=60 
t~7 $ 

'-----------------1( Y.Z- 0557999301- ~_7J~~ - 'A 1--...... 1 



.1 

(Ex . .28)A projectile is lau.nched at an angle of 60" with the hori:zontal/ 

with a speed of Wom/s. When it reaches its MaxiMuM height its speed ;s;~ 

(a) 30M/S (b) 4OM/S (c) sOm/s(d) hOm/s (e) 2.Om/s 

Solution: 

'-l '1-- -::. ~o( a So \d 

:: \ ~ ~ ~e ~ 60 -::. .,\) "'" IJ 

!
II 

q 

(Ex.Zq)A ball wttS ejected at an.9le e with the hOr';mn.ta( and an. ;n.;t;a{ speed of~0 

sows. The ball r'eached the h;9he5t po;n.t after' 35.1 the aY\[Jle eO ;5: I 
1: 

~ I, 

ISolution: l 

Il....---------------t( Y.Z- 0557999301 - 0.t"j W!.....~ - ,~ ~ 
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(Ex.30)A boy throws a bait with speed soMIs with angle 100° on a wall 


40° froW\. the boy as shown in the figure. At what height does the ball 


strike the wall? II, 
(a) .2..2..8W\. (b) 3.2..4W\. (c) SID.8W\.(d) :l.8.7W\. I 

! Solution: I 'II 
)( 

-..,l,C.Sid 

,. 4~ 
,. 

1)0 c.,s 6a 

1~ 
! 4', 

(EX.3:l.)A particle is projected with an initial velocity Va = Si+4j(ml s). -me 

Ihori;!Ontal COMpOrtent of its velocity at the MaxiMUM height is: 

i
(a) ;zero (b) 4M1s (c) 3M1s (d) sMls (e) IDMls 

Solution: 

I. 

~ 
Y.Z- 0557999301 - 0.1.Jj u....,~ - ~. }---J 



~1J.l1 4.s~1 ~ 

j.)yll 

Fv-equeVtc!j 

FrequeV\.cy 

Circular /VlotioV\. 
~yl~1 4.S...rJ1 

v 

,-:?yb ) ...."", ~~ ~~ L,~ 

~ V\ ul,)..,J..l\ (y> ..)~ 

Yusuf.zw111 @gmail.com 

~1~yJ\ 

Liner velocity 

~llli ~pi .::.";,j 
l:ai.9 t,.;t....:i JU Ij! 
~ .3;J.:l..:j6J~ 
t,.;t.....:i.ll~ 

($jSyJl 

°0o 

ljPy1\ t)......:i.ll 

CeVttv-al acceiev-atioVt 

ac = CeYl.tra( acce(eratioYl. 

= Radial acce(eratioYl. 

(toward the center) 

(Radius = R) R 0 fo ~ 

01-9 v ~1..j ~~.., t (y>j 

'-f j..,..lI \ (.)<» I 

Pev-iod ti"",e 

Period (time of OM revolutioYl) 

:::: circum FrequeYlC!:/ 

(4.l.l5.l1 '.)Jololl &-j) <€.)J-Ill &-jT = 

27iR 
T=-- s 

v 

Y.Z- 0557999301 - J.uj u.....J;: - '1" F-­

http:4.l.l5.l1
http:FrequeV\.cy


(Ex.32.)-A 	player runs in a circular tract of r~dJ~s SOM with constant 
~y c.....s}I; /.....- )J ~ 

. speed of .:10wVs. The MagY}~tude of his centripetal acceleraJion is: 
/~ c..s ~ /, <..:..~ 

(a) O.2.wVs2 (b) 2.wVs2 (c) swVs2 (d) 2OM/S2 

~ Solution: I 

l.. 
_\_\\_0_- :: 2. 'Mol r...... '5...;) 

~ '--" 	 -J\ ;...JI ,.P t,{"" 
(Ex.33)-/n the previous question. The tiMe he takes to go cOMpletely 

0/')
round the tract is: 

(d) 3.:1.4s(a) 20s (b) ss 
~ Solution: 

n:: l 

R=~~ f:: 
~ '"::. \ C 'Wo.. I~ 


~':..~ ,.'4- X ,..:;, ~ 3{" 4­I~ '21 --
\ 0 .,pVVJI).-J ;J) 

v~\ . 

Y.Z- 0557999301 - J./Jj Uo.J! - n ~ 
I 



(Ex.34)-The period of an object moving at a constant speed of 4wVS on a 

circu.lar of radiu.s 8m is: 

(a) TC S 


'-J -::. 4 "'" l s 
~=~~ 

-r -:: ?7. . 

~J\:,~\. 

V},,l) 
Per;", <A. 

r\=\ 

~ 

(b) 2TCS (c) 4TCS (d) 8TCS ~ 

Solution: 

Q ",;.I, 0~:~ 

r---, -., f/2. (_- T - 'trr 
~f£> 


(Ex.3s)Referring to the last qu.estion~ the acceleration of the object is; 

(c) 4wVs2. 

ISolntion: ~ 
'-.I~4- ~ls 

~- . 

I 

= 2 '\M..lf 'l. 
I12-~d' 

d ,.. 7rt 
c;... - I .. 

II 

I
II 

I 
Y.Z- 0557999301 - J.lJj ~>.! - "i )---J 



(Ex.3~)A particle Moves in a circular path 0.4M in radius with constant 

speed V. IF the particle Makes Four revolutions in each second of its 

Motion. The speed V. of the particle is: 

(a) :LOws (b) 3:L.4ws (c) ;2..S:Lwl/s (d) :L;2..S7wl/s 

Solution: 

~n'~ Y\R -= 0·4 '\M 
-....}-=­

tn=4 
t ::: , '2.. xs,t 4- ~ 0 .4.)( 4­,.,. 

..J -:.7.1 

-- \\J ~l> 

IJ.----------------I( Y.z- 0557999301 - <.l:1,..,J ~~ - "i )--J 
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Forces & Motion 


J,i:ll6.J.lWI 

LiSL....t •LS I ~~ ~ ~ I~IU J • ~~ ~ , 

w\! ( a=O) (Uj:i.A ~I) 

I Net Force = L F = a L m 

t-Jt....U.: ~~I~' tIb. ~JUl\ .lJJ J-.i!\ & ..) i"~ ~~ ~~I JI ~~I ~l & ~ i"~ 
~ 4.0:. ~(~~~ (j\.S:i-JI) ~J&) • ~ Ii 

1"'1"'J..L.~ 
(~I ~ ~~~IJ~~~I ($jQll ~IlJ WI.l WI.l W\.l ~ ($JI.-J 4.s~1 ~ ~.l~1 ($jQll t~) -, 

:l

j 

~4.s~1 ~~~ U1.&.a..IIJ ~~4.s~\ ot+ll ~.;ll ~jQll ~ll LU~ & ~ I F ~I .l~'i ($jQll ~~-" I 
r ~ <Li'J) ~ JI 4.s~' ot+ll .) ~I u.iLS 11-1.".... F ~I ot+ll ~ WI.l WI.l t-Jt.....:l.Il ~t+ll-"'! 

~\ i"LA)U t-Jt.....:l.IlJ (4.s~1 ~l+il~) ~L.6U ~I Ufo ~-Jy.....l.l (rI.J.l:.l\ ~ ..bi....A!1 ~b ..) -I 

~l Uli..U t-Jt.....:l.IlJ (4.s~1 ot+ll ~) Uli..U ~IUfo ~-Jy.....l.l J,..I.;iIl ~..bi....A!1 &..)-y 

Yusuf.zwlll(ii!gmail.comI
i 

! 


I 
I 

I 

"","-Ji--------t( 

I 

i 

~ 
~ 
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mg 

(N-W\g =0) 

~ • I 

;.,aI1 0JS:i ( W\g J:bj ~) 

Ji.,&'i cS~1 ~ -4J~' 
4.:jl~l~ mg cos e "" 

"" Ji.,&'i ~j cS~ 
~I .:;l.S jil.1....... mg sin e 

~I E~~ 4i!I~ ~I USl..... 
E.~t...:i 6J~ 

~~I ~'+:i'l11 ~WIJ &J~"", .l:!~1 .) .l..!J1~ Ja.i.!\ J.)~ ~¥JA~ ~IM cS~ ~ .t11.ll1 /+-,'l11 ~ - , 

•USl..... ~I 4i!I~ ~I-'\..lb.~i JIy..J1 ~ (F pi u~ ~t...J1 ,......)4 
~---------------. 

(N) ~~ &.,aI1 (Jo'Il;! &J.::l.~ ­ ,. 

Weight =W = ':;»1 - W\ = W\ass (kg) - g = Q.8wVs2. 

r--__________-=~4=il:i« '+- J...W.tI~ ~I ;4!! J.::l.1~ ~-.P- rlJQ.j.) J:iS &~ J~~.a..n.:...) - t 

4.:l.S~ ~~~..:P ~ ) ..bitl I~ .) W •tJ..,....:lI\ ~ I;J.l J.::l.\-Jl1 ~~I rlAl!1 .) J:jSJl ~_I> 
oJ.::l.l~ aJ:is.s .us 4i!I~ • J.::l.1~ E.)~ 4i!I~ 

I 
~ 

Y.Z- 0557999301 - duioJ! - ~ J-J 
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F cos e ~Ijll o-J..9~1 4..p~1 WJS:i..9 •~ UA ~~ e ~IJ.:! 4.s~1 oJ+ii ~ J:!Ai ~I F oJilI 4Jb ~ - '\ 


F sin e ~4.;J~I4..p~I..9 


1--~!~ ;~I."A-i;.i.J~~~\-l 
~ __ ~ ____ ~__ __ _ _____ 1 

N 


tFsin 8 
N 


F cos8 
m 1------>----1'>1'>4sy:J1 .L:;...llI 
r 

f 

mg
.-' -._-, 
; N +f sin 8 "= mg i 
~.-.-.-.-.-.-.-.-.-.-~ 

.. ",II' ~ U. .-;'1\ I~ ,'••<~ " JJ'"r-:- UA • c) IS-Y'" u- <..l:t- W ,"f._._._._ ... _____ . _____ . __ _ 
! 
I 

i­

; 

._._._._._--._._. -----'1 

~JIJ.Il.JJ4-J1 ."A ~I.;ll ~.;.Jl i 

_._. _._-_._----,--_.-._. 
I e ~1j,1 c,;r""i.;ll ~ J,;..U ~j 5,Ji i
! ___ ._._._._.. _. ___ ._____ ._._ ...1 

N N 

f 

F cos 8 

F sin 8 


Fsin8 

A.Sy:J1 .L:;...ll ~ --'--.---'--.:;;.~ 
_._._ mg ._. mg mg I 
N =mg +F cos 8 ~ _ ----____ -- -- -- -- -- -- -- -- __ -- __ -- -- -- -- -- __ -- _ -- -- -- -- -- __ -- _ -- -- __ -- -- -- -- _ -- -- __ -- _II 

-.-.-.- _.- - - - ..: I 
I 

4.s~1 ~~.JA a=!] sin e tJ·....:ill UJS.J ~';l ..91 ~~ J,l14 i.5~~ .bii <l.ijJ"»;i:i .:w ~ 4.s-Fo ~ - V I 
j;A ~Ij~ .bii ~ J: ( .bii &s.h.~1 y,+ 4Jb~) ~14..l:i.s ~ t-JL....:i.II ).li.4 ~~..9 ~';l4.s~1 ..\.ii:. ylt.......9 ~';ll 

(&s.h.~\ '-I~ , j 4..l:i.sl1 1",.lAls.l ~ _ t .•1, ~ I' ~Ju' t L....:i.II J\J' ). uJ .1. Lw.Li:lI ••• I...I4.oIILW .~ " .11.. ..,... u- . ..9 ~ :U-J -v: -J .)oJ. !J""' , ,..-, :U i.5J-­

Fcos8 

I 

-"'-""'-- ­ " mgcos0 
rug 

a= gsin8 

~')ll (41 JI~ u~.JA..91 J'p'-.JA ~-J JF.>..9 4Jb ~ 'I' 

(~I J..! J-J-.9 ~j~1 )~ &~1.li j,!i.ll i$JiI1 -Jl+1i! (41-1 

Y.z- 0557999301 



I 

d'..,Y. 
. (Ex.1')- one Newtot'\ equals 

·(a) Kg.M (b) Kg.wVs2 (c) Kg /s2. 

Solution: 

~y! D"JJ\ ,,;-.{ 
(Ex.2)- The basic SI ut'\it of the force is 

(c) Kg /s2. 

Solution: 

, 
~, I ... I" 	 i 
~ ~v ~ 1 

(Ex.3)- A 3.2kg box is Wtovit'\g with a constan.t spe~ of 24.7Wt/s.The n.et Force on. the box is: • 
-	 . I 

iUlt~erQ (b) 4 N (c) S N (d) 4S N 	 I 

~ 
I. 	 ~ ~fD"'i Solution: (D"~ 

n£.l(/', ~~~;J ,.., L:, c'~ ""'," ,.::. ~ ~ \{l!., 1 ;,. ~ 6.J~--'/( \ ,1' . V ./\ 	 , 

~ J ,.. aJ~ ~,.J.tJ~- J... ,,j -: J • A -J J

~/~ r \ · \ ,...,-r-, .....,.,~ 

~~t = 2d'o -"/ zJ:; ~ [~-:. 0 3 
.&....----------------I( y.u 0557999301 - f }-JOWcY3i ­



---

___ 
I 

! 

, 
, ' . • 

-:. - \l.o I -I ~() 1 

Ii 

(Ex.4)- Three forces act on a particle of Wlass Wl F1.-=80i+tDOj "&.=40i+1-OOj 
~ ~I ~t::: "'-r __ 

If the particle Wloves with constant speed of 4Wl!s. then F:3 is 

(a) 80i+tDOj (c) -80;+tDOj Cd) -:1-20;-::.l-tDoj 

r--_--y..\;~~ Solution: (D'V--,r...........r--­
'~ "'-J .... c..:.",> t-",,,,,,, r 

,II 

~( ~ I 
u 

! 

,..... .. -. i 
,F1.-= tDl-2J then F;z 's ! 

(EX.sj-Two forces act on a particle that Wloves with constant velocity .. if 

~(a) F2 = 61 - 2k b)F;=-2i+6k C0-F 2 =-6i+2j (d) F2 i + 6 j 

!i 
I
! 

~ Solution: ~ ~ 
I 

.. 
..!:> -> 

~t.-: - ~, 
--> 

~'L =- (; "+ 7. 1 

"'-----------------( Y.Z- 0557999301 - cJo.JJc::YJI - 0 }J 



I(EX.b)-I" which figure of the Following the y-compo""...t of the ~t Force is zero? 

UU 6N 6N(b) (c) (d) 7N 

2N2N2N 2N 3N3N 3N 

2N2N3N 

4N4N .+N-iN 

Solution: 

~ ~~.H ~/~\&1 ~ ~ ;.- ~ ~ ~)A/
" - <..... 6.tV : 2..#,"*'4-1\/' ~ v;:L()1U~/V/GU~ t)?, 

... c(.~::~ ~ 
~ CJ) P' ',.P 

(Ex.7)-ln which figure of the following the particle Moves with constant velocity? 

(a) (b) (d)6N 5N 7NW 
2N 2N3'<2N3N 3N 31\3N -<C­

2N IN 2N3N 

4N 4N 4N4N 

Solution: 

, -' ~ c 

:...-----------------Ir Y.Z- 0557999301 - r:I>..vOJ! - .. ~ 



! F; F2 
f (",,'H$.Li) S' B S B S' B 
I m, ~2~:: 
II Ul.L.J1 ~LllI w..a l+l~ J..l.:LL JS..i;.l\ ~ ~Ij JS.. , 

r i '=~~J JS....!a iii L;tJj e.~ = r-'""j14 ~)I.Ll1 L;IJj.l1 e.~ - " 

Fl=Fi w~ 9 1 92 WI.S \jl-r 
I, Fl=F2=F3 wlA 9 1= 9 2 9 3 wl.S jjl-t,! 

·4JJ 'A. =~1i14IJje.~-"
II 'l..l! .•L"~'JJI..U~j.· \' j_iU ~ . \,;:-J..,-~.JJ Ii 

4J.l , A • = Wl.:iJJ~\ wl..l!.JIj.l1 e.~VII 
li 

! 

(Ex.S)-The mass M of the suspended block in the 

If(9ure sok8> and the Wlass ;s in equilibrium. the 
u 

; tension Tj. and T,2 are. 
,, 
;(£1) 200 N> 300 N. (b) SS4 N.I ~oo N. 

I(C) 100 N.I 200 N 

,
i 
! 
i -r 11. )../

I 'S;~1I0= S;:-;3 0SiVlI(.:>= 

I 
_ ;4!J"Sj",ll 0 _-r 

I 
... ­

Sil\t \~v 

-;:.~qO si" 12.1.1 :;. t;? y.;V-
S".", \')0 s,~ \'10 

Y.Z- 0557999301 - dJ.JJO'.;I - V }J 
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at a poin.t where 

of MaSS 2. Kg at a poin.t where 9 = '1.8 Mls2.1 the weight of 

g:: 0 is: 

(a) 4'1 N (b) '18 N (c) ,'l:ero (d) '1.8 N 

~iD"'j Solution: ~ ­

Gf~rrl- ~ U..w..:.r~,,/.1
LV -:. ~~ ~,~ .L.Jtp!-t.. 'L!',

';,\ '-7 Mf ~I ,../" 

-- 2 XO -=. 0 ~ r~ 0.?;: 
"" Jfv~L-:: (J) \ 

~ t!}l. t4'~. ~ f ~'lJ~ :... X-~-,--..::=-~~-,.".-/'p- J \ ~j)
\ r;11 t - I . r . I, 

(EX.W)-The direction. of the acceleration. of the body is: 

(a) Opposite to the n.et force. 


@} The saMe direction. of the n.et force. 


(c) Perpendicular to the direction. of the n.et force. 

(d) The saMe of the in.itial velocity. 

iD"'j Solution: ~ 
/ ..... 

~~~,,~\ ~ \J '-, ~,s;:-~ c:? 0:: 
1:- .-A c:--'~ ~ ~~ ~ L- / 

IJ..-----------------I[ Y.7r 0557999301 - cJWcYJI - A )-J 
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(EX.1.1.}-ln which figure of the following the particle moves up if it starts from rest? 

(c) (d)(a) 

3N 2"1 
3N6N 5N 3N 

IN2"1< 3N 

4N 4N4N 4N 

P /~\;..o-,
\ ­

G,~~ 
~ 'v..W .9 j ~o~~ ~ f 

.... I ~ \ , v 

I 
I G ~" V'~I .J'-
I / ~ 
~ I- "".... ;' ~. _I, 
a ./ v I 0-- &~\ ~ ... ~ 
1(8<.:<2)-'" whiCk lig"re of the Followi,,!! the acceleratio" of the particle ",oves to right? 

(g) (b) (c) (d) 

3N 5N 
2N 

2N 2N 3N 3N3N 

IN 2N 

4N4N 

e.-1,.f 
. . I . 
~ 
@~p~ 

L~ \. /' >)0
~!:'~~~I!J, 

~@~~~.7-
/' ~ Lt I vsv ~~Q;Jl 


(§)~ ~y"i ®~ 

il...-___' __________--I( Y.Z- 0557999301 - JuJUy - , 

iD"1 Solution: (D" 

.,.. 



I 

(Ex.1-3)- In tne rigure tne net rorce on tne block is: 

Ca) 1-N-r;gnt (b) 6N-up 2N 
3N 

(c) 2.N-(;ft (d) 4N-down 

~ Solutiou: ~ 

I I _ I 

I J.. J..L J;.e.f , v, \ ~ 
/11...:1, u­ \ \ 

L,;.>?;, ~;.; ~ ~~ I, 

(Ex.1-4)-Wnet1. a force or 1-0N is applied to a body its acceleration is 2.M/S.2. -me MasS!i 

or tne body is: 

(a) 2.Okg (b) 1-okg 
1(c) -kg
5 

(d) skg 

~ Solution: ~ 
r::: I.:> if \ 0--

2..CA ::: 2. "M 1st. 

.-..,.A ::: ?~ 

Y.Z- 0557999301 - duJcYy - \ • )-J 




(Ex.1.S)-FroM the figure the acceleration of the block of Mass M= o.skg Movina alona 

the X-axis on a horizontal frictionless table is: 

(a) WM/s2 (b) -1.0 M/s2 

I(c) -6.3M/S2 (d) -8.3 M/S2 

ID"'1 Solution: 

~ 

r~-?tV (,.J;v-~ liP) 
\ 

= 
f1:::. ().? \c!!> 

Q. ': 7? 

II 

i(Ex.1.6)-A force of 7N applied to a Mass of tkg the acceleration is. 

(a) 3M/s2 (d) 4M/S2 (e) 7M/s2 

ID"'1 Solutiou: (is''' 
r;. 7tv" 

-0. - ­~ -:. 1lc~ 

0- -:..7. ( 

. l_J
I 

Y.Z- 0557999301 - r)..vUY - , , J 



I 

I 

"mmm"m 

(Ex.:17)-A force accelerates a skg particle frOM rest to a speed of :12.M/S in. 4s. The! 

Ma9n;tude of this force is: 

(a) :10N (b) Zero 

r-yY\ -; f) Ie ~ 

~ !> -::. 0 

-...J -;. \ rz. "M I S 

t =4 s 

r ~ 7.1. 

I, 

II 
I 

(c) 2.ON (d) 2.SN eel :1SN (f) 30N 
II 

Solution: 

......j -::: '-J 0"* a.. t 

\1. =­ () + t." CA. 

l. 
0. -:. ~~ls 

70J..t"~A;>
L.!.. "U". 

rf}\c..:::- 15,~ ,..,.., 

a/)v ~ 

t ":: '"'\V\ 0­

::. r:;)( ~ ='5 # --

~(EX.:18)- If the accelera.tion of a :1.0 kg Movine particle b!:J a force F is 
I r= 3; + 4j M/S2.1 the Ma9Y1.itude of the a.ctiYl.9 force is: 

(a) 2..SN (b) 7.SN (c) :12.N (d) :10N ee) SN 

~r I~ 
______I U l Solution: r L/ 

----

Y.Z- 0557999301 - r.}J,,;)UJ, ­ ,~ 1--1 



(Ex.1.q)- A net force of 1.5N acts on a body of weign.t 2'1.4 N, tn.e acceleration of tn.e body is: 

(d) 2..4Sm/s(b) S.O m/s2 

/D"l Solution: ~ 

r 
!.ooV 0 ­

')V\':. ~ -
~ 

- \?
2'1,4- -- 5 'Mots 'L 

- ----- ...- 3 
q,~ 

=> ':: 3 k:!j 

II 
II 

~ 
i(EX.2.0)- on.fy two Forces are acting on. a particle of mass 2.kg :"hat moves with an.~ 

acceleration. of 3m/s2 in. the positive direction. of y. axis. IF Fj.= 8; (N)" the~ 

magn.~udeoF &~ ~ 

(a) ::L2.N (b) ::LON (c) ::L 7N (d) ::LSN (e) 'IN 

'YVl -:. t. k ~ 

C). ":. 3j""""" ( 5 1­- ,
h ::,;», -3; -t ~ .:: 6 1 
--'" 

IF(.. ~ ! ( .-::.. frz. :: -3 I + 
6 
~ 

Il-_____________--I( Y.Z- 0557999301 - d>'»cYJl - ,,. }--J 
I 
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(Ex.2.:L)- A co~ta~t force of 4~ N is applied at a~ ang(e 

of ~OO to a block A of a Mass W Kg as show~ i~ the F 

'figure. Block A pushes a~ther block a of MasS 3~ Kg. 

(AssUMe the blocks are o~ a frict;o~less surface) 

the total acceleratio~ of the blocks alo~g the x-axis is. 

e B 
A 

(a) :L.S Wt/s2. (b) 0.2.5 Wt/s2. (c) 0.5 Wt/s2. 

~ I Solution: r:: 4 b tv' (:) .:: 60 () 
""",4 :: I" ~'j 

~~ -:. ., 6 tc., \=' c.,s ~ 
> 

cz....~ ~w~~ 
Q).. ... -:::- !"'Y'\I\ '~+W\e, 


~6 c..~6o 
- \0 +36 

'1. 
--_ o· S- 'M. ( ~ 

.v:;, ~/. L F 

C ~ 
• t /' 

( ~J,..D®~ &L~ 
/' 

~.. ... ®~ L~ 

11..-______________.....( Y.Z- 0557999301 - (jI..;)c;Yy ­ 't }--Jil 



2- x. J 3 

• '" \ t t . tV")dy .............- ..~~-=~~r=='=~~:;)==, 
(Ex . .2..2.)- A 3 Kg box ;s placed Ot'\ the top of a 1-0 Kg box. The bottoWl box ;s pushed 

,.....1JI,.. 

.with a force F. The two boxes Wlove together with 
... I Dacceieratiot'\ of .2. Wlis2.the hc5ft:ot'\tal force F is 


F .. _""J-..\__---'--_ 


(a) 3 N (b) .2.0 N (c) 1- N (d) S N (e) q N 

VDl Solution: (D'f 

tVV\7.,. ::: t D \c-~ 


'1. 
 r::.Cl :. t "1M. I$ 

r =-?? 

c.:.,ftf~ ~ l:P I 
I(Ex.3.2.)- 't'\ the figure two blocks are cOt'\t'\ected aM pu((ed Ot'\ a horizot'\ta{ table by 

!a force with a Wlagt'\;tude of .2.ON. If the MasS Wl1- =3kg at'\d Wl.2.=.2.kg 

thet'\ T at'\d g are 

~(a) S N .J 4Wl/s2 (b) 8 N • 4wVS2 (c) S N .. 4Wl/s2 (d) S N 4Wl/s2 

,----, 

J 

'VIo\ t ":. ~ \C~ 


"""'1.. ":.. 2. r~ 

CJ,.':: 

\=. 
~.'\M 

2.,0 :: 4 ~/~ 't..
r ::. ?.':)I\/ -- 5 
o..=- ?, ?. 

~--r="""\4 
2.:i -,- ;:: I 2. 

http:Wl.2.=.2.kg


~'Je,J~ 
(up) 

Ascend T 

~'.;l' 4.s~' 
Elevator ~, J,lLww 

e.Jl.....:lw~ 
.b~JIJ~ 
~Jl 

rlf---~~~'-"'''''''-'''---'I'-------,-----

cllj ~.l.:1o..; 

~\~J.ii::. 
~}.J4.s~1 

J.ii::. J\­
~JUiji.l1 

r '-----__.l=:_IA.-. 

mg 

cllj ~.l.:1o..; 

JI..~\J.ii::. 
JL..':l4.s~1 
~8Jl-

~t:l~. ~ 
J.ii::.;­
~I 

T 

4­
mg 

J.ii::. cllj~.l.:1o..; 
~I~~ 

JL..':l4.s~' 
~J.ii::.JI-
~JUiji.l1 

~\....Q 

Ji,w.'J e,J~ 

(Down) 

Descend 

mg 

I T- W\g = T =W\g Mg-T=W\a 

'~ <.f-s- Y ~'I(Ex . .2.3)-An elevator of total ... ass WOOkg ...oves upward. The tension in the cable 
.~v\ 
p·ulling the elevator ;s 2.4000N. the acceleratioJ'\ of the elevator is. 

0. -:.(?. . -r -""-~ 
"W\ 

1,.4-000 -2.c:>ooXQ,c?--
'2..000 

y.z- 0557999301 - duJcYJI - 1, }--J 



(Ex.;2.4)-A 70 k.9-W\an. stan.ds on. a sprin.g scale in. an. elevator that has a down.ward 
~/vl~ ~ ~Y 

acceleration. of ;2..8W\/S.2. The scale wif{ read. 
"W/J,.­

(a) Q80 N (b) ~80 N (c) 4QO N (d) 343 N 

~,..# ~ 
(Ex.;2.S)-An. elevator has a body of 1,.okg. the teYlSion. in. 

~~ ~ t.f.s J) 
the cable when. the elevator is W\ovin.g upward at 

~l{ ..,J-/.
a con.stan.t speed of 1,.0 Mis is. 

(a) ;zero (b) Q8N (c) 1,..SN (d) 7.3N 

--JD"'i Solution: ~ 

I 
i 
I 

II 

Il.....-______________.....( Y.Z- 0557999301 - duic:Y.)I - 1V }--J 



EX.36)- Two Masses (M;!. = 4 K9~ M:z. = 6 K9) are connected to F 

~ $, &J>":; oW':::'" 
a rope of n.e9fi9ibfe MasS. An. upward Force of ::1 q 8 N is 

(., 1- \ .,.p6 ~ 
applied as snown. The Ma9n.itude of the acceleration of tne systeM is: 

Ca) ::10 Wt/s:z. (b) 40.2 M/S:z. (c) 50.2 Wt/s.2 (d) 70.2 W\/s:z. 

... VD"i Solution: (DV 

c::::::-): ~ a. ~~ 

r=-;A~ ==;A a 

F 

\'1J-Cfd' 

Jo 

l~o_ _ (0 \AA{sL­-- Iv 

~ 
Il.....---------------I( Y.Z-0557999301- dWcYJI-1A )--l 



(Ex.26)- skg block pushed upward 30° incfined plane with initial velocity of :14wl/s. 

the distance that the block goes it is. 

(a) 20 W\ (b) :10 W\ (c) :18W\ 

0.."':. - crs : <\4. (:;1 

1..-_ - 4-, C1 ~ IS 

,­ I
..,) 

"l.b0...= _.__ 

t. 
o - 14 
-2.x 4,Q 

60 

(a) SON (b) 30N (c) 2SN (d) 40N 

Solution: ~ 
/" 

~,.,-
IN =- '\M.~CAS t=' 

: 60 C,s 00 

il 

1-~ 
II 

Y.Z- 0557999301 - duJc;YJl - ''1 .. 
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(Ex.2.8)-A block slides down. a Friction.less inclin.ed plan.e with acceleration. 
~~ ~..Y 

/Ma9n.itude 4.Q /M/sz. The an.gle between. the plan.e an.d the horiz.on.tal is: 

(a) 30° (b) 2.6° (c) 2.j..SSO (d) j.4.32.° 

r--------\~ Solutiou: ~ 

~~r £ ! 

(Ex . .2q)-A 4O-N crate is held at rest Or\ a frictior\less ir\ciiM by a force parallel to the ir\clir\e. ,; 

Iff the ;r\ciiM is 30° above the hori::z.or\tal" the Ma!Jr\itlAde of the applied force is. 

(a) 2.ON (b) 40N (c) 2.3.SN (d) WN 

\~ Solution: ~ 

,. r- ::. ............~ ,:>', ~e
~ 

~ 40 5'.1\A.; 0 

n.......______________--I( Y.Z- 0557999301 - cp..vc:YJI - ~. ~ 
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tI. 

~ 
!(J 

~_~_I~~--~------

(a) z,ero (els.1-wVs
1­

(EX.30)-A block of W\ass 4kg is pushed up a sW\ooth 30 iYlcliYled plaYle by a coYlStaYlt 

force of W\agYlitude 40N aM parallel to the iYlCIiYle. the W\agYlitude of the acceleratioYl 

of the block is. 

VD"'l 80lution: (DY /' 

C)..­

i(Ex.3:1.)- IF the ""'ass of tI>B block is Skg. Find T 

lif the block W\oves with COYlStaYlt velocity 
I 

upward the sW\ooth iYlcliYled plaYle. (or at rest) 

(b) 24.5 N (c) 42N (d) 2SNra) 4SN 

.----- VM 80lutiou: ~ 

[UJ~('~'~l~t:~ J- (,


j ~ 'f-' (c. I"I 

-r :; ? Xc(· ~ c?h1 ~ 0 

I 
~ 2,,+,? # I 

c:::::::::-====~:-------~ I 
ilo--_____________--4[ y.z- 0557999301 - dWQ/.I - y, t--J 



~ li. 4 11o!l1..S.h.!.l:.\. "Il'\.l:ii! I ~ •• : • ~l.::i ~ ....( ~. ':l _(.l:ii! hl..uJ.Jl JJb. _i_LA. ,,~tt )( ~ • .J t.S.J= -S •~ ~J ~.J-S Y.:J ~~~~ (.)" .,. ~ 

~':ll J\S.&':l~ t....s 

8 

T= -----ffijffi2g 

(ffij+ffi2) 
a g 

T = ffilg sin 8 1 = ffi2g sin 8 2 = ~ ~y.:Wl1 J I a = 0 16JS; ~':lWI.,1\ ~l ~ ~l-sIl.:yt!il A.&.~I & ~ t...1 

II sin 90 = 1 J sin 0 = 0 D\ .b';lJ ~ ';l II 

'---------------------------------p:5'---------------------------------------------------------_.---------------------------------------; •• ('I 

, - ". ':>~YI ~ 
(Ex.37)- Show the correct direction of the tension T: 

, (a) (b) (d) 

c=J 4 t o 

I 

I 
I>------------------tr Y.Z- 0557999301 - cJ1JJcYJI - n }-J 



(Ex.38)- A block of MasS M is connected to a block of 


mass M as shown. The norMal force on block Mis: 


(a) FN =Wlg - T (c) FN = Mg - T 

~ ~I . ___ L-' ) 

'i 

-----­

(EX.3Q)- Referring to the last exaMple" if block M is Moving downward" the net force 
0" ~)/'I( ,.tUv,JI ;->J ~...Y 

acting on it is: 

'(0.) Ma - T= Mg (b) T= Ma (c) T = Mg (d) T - Mg = - Ma 
i 

--

Y.Z- 0557999301 - c)U)dy - ", 



(EX.4:1)- If Mj. :: S Kg and M2 :: :10 Kg. 

:1- The acceleration is: 

(a) :1..Q6 wV§' (b) :1..08 wVs2 (c) 4.36 wVs2 Cd) 3.3 wVs2 Q
~ j;J LJ.... t 

2- The tension in the string is: 

(b) hS.3 N (c) qg N (d) h.2 N 

-----~ Solution: ~"-f---­

~t -::. " 6>, =q 0 

~1- -:. ,"':) s~~ q 0 

= 3 I!> "V.\.. Is 1. 

~---------------I( Y.Z- 0557999301 - dWcYJI - Y£ ~ 

I 



(Ex.42.)- If m:t. = 5 Kg ~ m.2 = :1-0 Kg 

the acceleration of the system is­
10 

(b) 3.4 wVs.2 Cd) to.53 wVs.2 

a. ,­

,(Ex.43)- in the above example find the tension is the string: 

Ca) 32..7 N (b) qg N (c) 33.45 N (d) gq N 
! 
I ~ Solutiou: (D'" 

1= 

r/~ 



(EX.44)- If VV\j. =4 Kg al'\.d VV\.2 :: 4 Kg. The VV\agl'\.itude 

of Force F required for the two bodies at rest. 
CI.;'~ ~;>-

(al 3Q.2. N (b) 58.8 N (c) Q8 N (d) 78.4 N 
4 

~ Solutiou: 0'" 
- ~ 
~. ~'---- ~) ','. \ 

(Ex.47)- If the il'\Clil'\.ed plal'\.e is frictiol'\./ess al'\.d 

VV\j. :: 1,.0 Kg., VV\.2 :: 6 Kg .the acceleratiol'\. 

I 

,of the systeVV\ aM the tel'\.siol'\. il'\. the str;n.g are : 30 

lea) 4.3 VV\/s.2 55.0 N (b) 0.45 VV\/s.2., 55 NJ 

~ Solution: ~ 

:; (\ + \J' '5) X 6o)(Q .a 
l 6 

::. "5"5' ~ 

1>--______________ (....... Y.Z- 0557999301 - cJI.JJc;;,;y 
- n )-J 
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Ch-6 




N=mg~ 

FVl OVl 

.cl~:t\ 

~WI _I-.J\ 4...u.~ < ••<0: .cl~:tl ;;.li ~ _1-·..11 . ;; ~ :.~ .,., ~ \... .cl ~ ~..l.k:. _ 'J c..- u.:t-'"' :.r ~ c..- u.c ~ y ~ ~ i..S~ i.S"'"' f"""'?' ~ 

&.5.yJ\ I> L;..:il v& Wb Wb 

KiVl.etic frictioVl.af force 

~yJl .cl~:t I ;;~ 

.cl~~1 ufi:!~ 

(t,JL:i.: J i 4:i.:l:i 4.c.~) 

bt;..:il ~ Fk ot;..:il 

4.S..;:JI 

~.rJI .cl1.S:h,:~ I J...t­

J.LK =coefficien.t of kinetic Friction. 

L$.l.,-.il Jdll .:u 
N =NorMa( force 

FK<Fs<l -, 

()4N~ _T 

.tlb~ !""",)I 
1.5~1 ~J 4.s.;a.ll 

('::" J...1...t.:i\\ rJ:! -i 
~ .1- " 4..t..,':/1(,jj"*' ~ 

~L.JI '-:-I4i1 j.}il~3 

~\.S.:.i.:,."1\ ii~ i:..\ ~ 
ll.:i.c."11."! I."WI.J. y;-'1!"".3 

Static frictioVl.ai force 

~fi...JI ~lSh'Jl ii~ 

~\ ufi:!i~ 

4.S..;:J1~3.)c 

~ Fs ot;..:il 

4.S..;:J1 "t;..:i! 

~fi...J\ ~lSh'J\ J...t­

j.Ls=Coefficient of sta.tic Friction. 

L$..)~\ Jdll .:u :;~ 
N =NorMa( force 

Jdll .l.J3 ~jL;J\ L..S~ .J~J ~ :.l.:f"1 
(..l:;IoJ uJ ..b.J¥JI ~ ~\J ) 

(.bi9 ;u:,lA L..S~ Ijl Jib.Jll ~ ) 

mg 
N 

F sin 

~u.J1 u~till ~ ~j ~ ~ 
Fcose'-:-I)hJI ::i\.::·ii 

~yJl.4-=i1 

m 
• -----'-'1 

d N +F sill e mg 
I 

Y.z- 0557999301 - ~~~c?~- , 

N 

F 

http:frictioVl.ai
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a = 9 (sin. e - Jlk cos 8) i.iJ\...;.u..J JL.a'i J'ij.i'i\ .IS. ~.joA 

a = - 9 (5;1'\. e + Jlk cos e ) i.iJ\...;.u..J ~~ J'ij.i'i\ .IS. ~t.....u 

a = 9 sil'\. e wfo..J Jlk =0 w~ ~u ~\ WAlLA.IS. JJ\ b.:..'i 

Jls= tal'\. 8 ~ a=O WAl J'ij.i'il ~~~ ~I WAlLA.1k:. - '-:I 

Jlk= tal'\. e ". '(•.14 a=O ... (. ~Cl ~ ~ ...... t\ -:t"" ~ _...:..~...; w~" ~ ~ ,-,".)oI:! • 

· ~~l ~~~AF.16\sljl-" 

F IlJ<.N ~I!! ~J'-": .J~'il .1k:. ..,s.,.PJ\ I!l~'i\ oj! -" 

IFI< = J-tl< Nl :0y.iw\ f'~ ':J FI< ~yJ\ dl\S:i.::..':J\ s~ y!b., ;c.)- J#- J-tl< ..:u\5. \~1 -'-:I 

I"LF =W\Q I~yJ\ A.b;"..., 0-'> FI< 4y.i WSJ., 

a= -J-t 9 

Yusuf.zwll1@gmail.com 

o 
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(EX-1.) A block of Mass 	tOO Kg slides ov\ hori:z.ontal su~e with acceleration 

C:Z)~1 ~, ~I 
a::: e M/S2 y the force 	of friction between the block and the surl'ace is: 

(a) - 3tOO N (b) 	- 480 N (c) tOOO N (d) - 720 N 

Solution: 	 NyD'" 	 ~ ~ 	 ~ ~ 
4F?Y1:::6ok~ \ I I ­

~ ~ :: "N\ C>. ~~ 
CA -:: - ~ 'M/s '1.. 

(Ex-2) A book rests on a table J exerting a downward force on it. The reaction to I 

r: 
~"-- , ~ 1/, "'.. ~y ..~ "•.:.J::./ 1iIAJ, :/..,- u-	 y---, II 

'this force is ; 

~ 
·(a) Force frOM the Earth on the table. (b) Force frOM the book on Earth. I! 

I' 
(c) Force frOM Earth on the book. Cd) Force frOM the table on the book. 

~ 	 V2Sl Solution: ~ 

~\J'-+~I~ 
0;' J,GlJ o~~~ 

Y.Z- 0557999301 - t$~9&~- r 
J ,..,..., , , • ~, 



-3)- A brock of weight 5 N w\Ove,S with COVt,StaVtt 'speed by a fOY'ce of .2 N" the 
,.:.:..; \I ~/' 

valu.e of the coefficiel!\t of fY'ictioVt J.lt<. is: 

(a) 0.3 (b) 0.4 (c) 0.5 (d) 0.0 

VD"'1 Solutiou: ~ 

\, , II 
~ 

~ 
rc:J~Q)~./ ~J-'~ U;~YJ !': ~ ~ ; : 0·4 I 

If-----
l_. ...,-'\:9 0 ~O _ _ _ _I 

I (Ex-4) - The coefficieVtt of static fY'ictioVt (J.ls) betweeVt a 5 Kg block aVtd the hOY'l2oVtta(~I! ~~ V~I ~~\ 

,surrace is 0.1-" the W\axi/lVl~ hOY'i:z.o~ta} fOY'~e that caVt be appfied to the block ju.stl 
~~ ~I ~\ ~ ) .#.11 ,IIbefoY'e startiVtg to W\ove is . ­

I(a) H.€> N (b) 24.5 N ,e) 1-.q N (d) q.8 NI - \fIY1 Solution: rsv--;v-,--_.. 
t=D~l ~ r+, ~F 
.-yv1== " let', .<'~_~_"_--'/I' 

~ 1/", L.--~0) '1'~ ~ijJ (aftJ, 
I 

r= J:; I: ;/' 
=Is )\\ ~ 
:. 0, \ x, xC( . cf ::: i;.J{ ~ 



3.5 Kg brock is pu((ed at COVtstaVtt ve(ocit!:J a{oVtg 

a hori;zoVtta( floor b!:J a force F =:1-5 N that Makes aVt aVtg{e 

40° with the hori;zoVtta(. the coefficieVtt of kiVtetic frictioVt is. 

(a) 0.34 

0. -:: 0 

{:-:: I?, A/ 

(;;-=1+0 

I" ,. 11,.." -'" 

(b) ;zero (c) 0.47 (d) 0.:1­

\~ Solution: (D'v 
(e) 0.2 

(Ex-tO) ­ A bod!:J of Mass 4 Kg puHed up b!:J a force para{{e{ to the iVtcliVted surface II 
F I, 

(where e = 25 
0 

) at COVtstaVtt speed. If Jlk = 0.2J the force F is: 

II 

275.:1- N (b) 28:1-.7 N (c) Q.437 N Cd) 23.tO 7 N 
If/\'y 25\~ Solution: r L/-----=======::.-----­

r-v~r- )1\ . r- I ' 

~~:: ~ 

'WI ;:. 't \"~ 

0. -:. 0 (~I:r>r-) 

tic =0·2 

r -;~~ 

Ii 

i 

Y.Z- 0557999301- ~~9Q1ii- 0 }--J 



-7) . A coiV\ is placed OV\ a flat surface J wheV\ the surface is titled 1-0° to the 
~~.~ ...:.;...w/ r/,:-' t- J v.-. 

hori;zoV\ta.t the coiV\ witt start to Move. -rlle coefficieV\t of static frictioV\ betweeV\ the 
J- L.-.:I v ;;:- ~~ , 

CO;1I\ aV\d the surface is: 

0.28~ (b) 0.325 (c) 0.1- 7~ (d) 0.21-2 (e) 0.422 

~ Solution: ~ 
C--~ A y..-V,Y, .r-f \.~,J f---- oJ\. 1...:..r ;.. f~ 

~ , 

' f 

, 
f /' ,f 

c-- ~./ r"'J....-­
, (Ex-8) - A block is slidi1l\g dow1l\ at coV\staV\t speed OV\ a rough i1l\cliV\ed a1l\g(ed at 1-4° 

'to the hor;:;z.oV\tal. The coefficieV\t of kiV\e1ic frictioV\ of the block with the plaV\e is: 
~~ r/,.P aJ ~ , 

(a) 0.4 (b) 0.53 (c) 0.1-3 Cd) 0.25 (e) 0.35

V2S"1 Solution: ~------

l--.----------------t( Y.Z- 0557999301 - fY)ic.iJi- '\ ~I 




- A bfock is pfaced OV\ aV\ iV\cfiV\ed vou9h pfaV\e. (f ~s = O.4 J ~K = 0.3. the 
&/ 

betweeV\ the iV\cfiV\ed p{aV\e aV\d the hovi;z.oV\tai if the block wifl starr to slide do.wV\ the 
I ": J..;- ~y.;.;yt ~.v' II 

iV\cfiV\ed plaV\e is . I 
I
I' 

(c) 44.3° (d) 55.40 (e) 2:1..8 0(a) 33.4° 

-vDl,--~_O_lu_tj_on_:....-.J~~ 

/J>:: ". 't I 

;'c =- c:>. 3 

_ r 
o 

';: ~ (). l.j. :: z.(.J> 

I I 

'(Ex-W)- S Kg block moves 01'\ 0. hOri"oV\to.l~' plo.V\e (I'K =0,;2.). the o.ccelemtioV\ ofi 

~I.,;.JI , 
the block aV\d the V\et fovce OV\ the bfock. I 

II 
:1 

(c) - :1..q~ VV\!§2. & - Q.8N II 

~;. I
I=; -~> I 

<' c=J 
'1'Y1 :: " Ie, ~=-/~ 

fl<--o,2. ~~a ' 2. )( Cf •c! 

-- - /,'16 ~ Js '­

r" '-- "M 0. ~ ~:)' / 

- Jf X I; '1 b :: ~~!) 
-- - Of, 8 )11" -:;. 0 .2. X 5" X 9 . .8 

( 



(Ex-:1-:1-)- A brock is giveVl aVl iVlitiat speed of :1-0 W\ls OVl a hor;:.zoVlta( surface. 

If ).tK = 0.:1-5 betweeVl the block aV\d the surface y the distaV\ce that the block slide 

Ibefore COM;'¥! to vest is. 

(a) 33W\ (b) 25W\ (c) 44W\ (d) 34W\ 

\ ~1,--_SO_I_ut_io_n_:---J11I\V 
I U 1 r . ~. ~ ~'ui ~ ) J" r-! 

~///... ;.LI~ . 
~ - I 

~~;~ v~~,f k. ::. 0,15" =_c:)"? Xq .8 
J'.. :;~~ : -1,,+1''-.11,'/5'),. 


--J :: a 


'-1 1. = '-J::- "'\- 2..."4. )( 

't. "'l..

i-:::: 'J -,,~ 
2..0.. 

_ 0_ 100 

- l..xl·4-1 
! }ft";- I1r----m ,.t.~ 6-L -p /'..,..sv V~mm---,--"~--.I 
~ (Ex-:1-2) A crate is slidiV\9 dowV\ OV\ aVl iV\cfiV\ed pfaV\e that is 35" above the 

" ,;u J/\ .ric 
~ hori:.zoV\taf. If the coefficieV\t of kiV\etic frictioV\ is 0.4 y the acce(eratioV\ of the crate is: 

jJ "-' <1/1 (1)~)I.I.'(a) :.zero (b) 2.4 W\ls.2 (c) 5.8 W\ls.2 (d) :1-0.3 W\ls.2II VDl Solutiou: ([0/ r; 
~ 

:: q.8 [5;" !IS"-0.4- C~>35 ] 


::: 2~4w../>1.. 
~-..... 

,IV" ::. ~c... ') f:::i 

h:/tif 


( Y.Z- 0557999301 - ~·€k:)1Ji- II }-J 
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(b) ::L 4- /111\/S2 ( c)-8.8 VIlliS:. 

----vD"'1 Solution: ~ 

o -:.-~ (S;''4 s +t (",1:9 ) 

:: - Gf ,8 ($; Ilt 3'? +0 . 4- C.,.s 3 '5 ) 

:. - j. /J If 
1. 

~ 

II 

~ 

.(}.:: ~ (s;",e +f~se) )~~...:..s. I 
II 

J~X-1-4)- A :1-.8 Kg bl~ck is ,.eleased froM rest at the top of ~ rough 300 iV\C/iV1£d 

plo.V\e. As the block slides dowV\ the iV\cliV\edJ its o.ccelero.tioV\ is :3 VIIlI§'- dowV\ the 
r. ~ 
~ ;V\cliV\e. the VIIl~8V\itude of the force of frictioV\ actiV\8 OV\ the block is. 

(a) 3.8 N (b) 2.3 N (c) 4.2 N 

------\/D"l Solution:yc;v 



-:1..5)- As showVl iVl the figure" A block 5kg slide~~ 
~Y /~ ~ tJ-'-'- aJ~Vi 
dOWVl aVl iVlcliVled plaVle of coefficieVlt of frictioVl of 0.2. F 

A horiz.oVltal force 1..0 N acts OVl the block. (f e = 25°" 
25 

the Wtag!Aitude of the acceleratioVl. of the block is: 

(b) 7.53 Wtls2 

"'" 
0. -:. "Mj Si'1 a-[i:;.;.+ Wl)sej 

"1M 

0­ = 
lo.7­ - J&,8 

'If> 

- o"3S> 
1. 

0­ - "'"JG' 

(d)a,,~~ Is'Z. I 

-1..6) The two blocks are released froWt 

rest aVld observed to Wtove with acceleratioVl. 

frictioV\al force Ovl. the block that slides horiz.oVl.ta{[y? 

(a) 20.4 N (b) 30.6 N (c) 75.5 N (d) 35 N (e) 1..8 N 

l([)'j Soilltion: ~ 
"'1M \ ~S l~ 

CJ.. :: 1,5,/) 2.'/ 
~I... -=. ('{ 

z.- ~ ':. Q. 2. 'M, 

""""'1. ~ - fie; -:. 0.. (~1. "\- '" 1.) 
"i~ 

r )~...L:.J . ", . I'.,.J.../ _ \..:> I..b..;>,..,J:. -::;lM1.'d- - 0. ("\ -f \It 1.. ) 
,~ 

t " 
u U ~--' i,y., L.-, lr y-=- 9 8 - ''--? XI5 :;: "12-----'--·s-._# 

~ ";~~I~ ':::O)~ I 
~ '2. c.:s ~~~ 

""" 2.1- - T =""'t,o.. 

____ 

lloo.-______________ (.... Y.Z-0557999301- ;J>~~~9i-" )-J 



----

The acceleratioV\. of M,2 = is; 

(a) 1.,4- M/S2 (up) (b) 0 . 40 

(d) 8 . .2 M/S2 (up) 
1P J 

~-------- Solution:vDl'l'n, -:.. to 'M 2. M- "I ­

_ I to - ~" I It;. :. 0 '" I e =4'0 .l:;> ..f:-'• 

(r:- -+ ~~Si148) 

1 
(EX-1-8)- Block M:z. iVt the fi9ure has a Mass of 5 1<.9 aVtd M,2 has a Mass of:, 1<.9. Theil 

~ 
IcoefficieVtt of frictioV\. betweeVt M2 aV\.d the hod:zoVttal plaVte is O.8~ The iVtcfiVted plaVt< 

is SMooth. The teVtsioVt iVt the stdVt9 if the Mass are rest is; 

(a) 1-1-.7Q N (b) 1-4 N 

iCc) 1-5.68 N Cd) .24.5 N 

I ---------~ Solution: ~L 30 J 
~ 
, 

-~ 
().-::. ~ #JL-;-J... J.. \, 

~\ \ 

.' r-::: .,.." ~ 5 ''''I e 
-;;. 1..4·, /V' 

~t-­
::: 0 t~jX.3 xq .3 

=~lr ..S if 



CiJl'culaJl' /ViotioV\ .,. 
- .......-V 

(a) 0.36 (b) 0.:1.-5 ~)Q3 (~Q4

[C0' ,VDl Solution: 

&!>~ eJtq ~J-~ 
~~~yo/y 

~~:>A.£)M -77/ s ....... 

(Ex-20)- A truck is Movmg in a circular road of radius 20 M. The frictiolr\ 

coefficient between the road and the tires is 0.6. What is the MaxiMuM speed for the 

car without sliding off the road ? 

M!S (b) :1.-0.8 M!S (c) M!S (d) 4.2 M!S 

-------\~ Solution: rsv 
[<. -::. ~ D W1 \ 

~?~i ~~ r>~ ve:91Is :: 0.6 I "l =~fs~'} 
r?/.,#' Jr..J':> ,.:..t ~ y.

'" ~?? J ~.::J€. tx l.oXq·8 ) _-==::> 
-= 10,8 'MIS 

n....-______________.....( y.z- 0557999301 ­ 8:i~YcY,iii- \r }-J 



rr==="========............= ...
...~=====-=============~ 

(Ex-;2.::1-) A car travels iVt a circle of radius 50M at coVtStaVtt speed of ::1-3 Mis. The 
0./ '..> "" 

./ ).",.&- ',;.,.J cJ lb '" CI ... :;J \ ,.,.... 
Mass of the car is ::1-500 Kg. The MagVtitude of the force of the fFictioVt eferted by the 

road OVt the car is: (a) 3030 N (b) 43;2.0 N (c) 5070 N (d) 5880 

~\ Dr;J" ~ 
/' \fD"1 Solution: P 

R-::. ?~ Wl 

'J =13 VIAls 
l'11 ::: )? 0 0 1< ~ 

r -:..??r.5 ' . 

.. 

"'-------------------­


II 

I 

Y .Z- 0557999301 - f1i~ii0lf - H" }--J 
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Mechanical energy 
4..6..u~' ~\.1J\.... .. 

~y:. 4l\..b ~\~ 
Potential energy Kinetic energy \rC5"~V 


~==========:::: 
~j4J1 ~~\$ ~I~~\$ 

Gravitational Potential energy 
~fo.Jl(J~y) Jjlbll ~~ 
~..i"JI tJ:- t~yJI ~I ~ 

h~lj4.!l...a...a 

I U=mgb J I 

Elastic Potential energy 
~fo.Jl(J~Y) Jjlbll ~~ 
.l~~~I..b~~j.Uj~ 

.l~~ UJ-4 ~ JI 

I 1 2 I~= T kx J 

~yJl Jjlbll .lbj:i 

.cUe.J'-'IJ ~I 4..l:i5;; O.ll:Y. 
.t..:i!1...l:a~L.JI~I~ 

~yJI 

J~IUO m(kg)~ 
h(m)J ~4J1 g =9.8m1s2 

~J'JI 0C lS""1)\ fwJ';l1 

~\S.ll 4jl.bl1 w~ I 

~j'il~~~ 

u.:~ k (N/m) ~ 
jl~ x(m) ~ ~~yJl 
..bti......:::J'J1 ~I ~Lb:i....'J1 

k 4..:iJt:i ~ •• i:i \jl• ...HJjjJ 
L L -: , . .u\j F ~ .. 
~ .J1: 

4j)Wl~Xjl~ 

F=k X 

L~'r~ --,J~~
c;.~!;J~L~
~L'rr o~i 

Yusuf.zw 111@gmail.com 
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(Ex. 1 ) -A 5 Kg block moves with speed of 72 Kmfh. its kinetic energy is. 

(a) 1000 kg.mls2 (b) 1000 kg.m2/s2 (c) 1200 kg.m2/s3 (d) 50 kg.m3/s2 

.. c: solution ~ ~ 

J( ~ \ ••" )
'"5'00 

r"'/h~w./~~-{~)Y:-/
::: 20 ~/s _-___---.:(~ral,)C!\) 

\/ \ 1.. 

I' ":: z: "'""" 
:: i X?'(2 0 ) 

'L 

1000== J 


/
~}I~&lJ\

(Ex.2) - A 5 Kg block moves with veocity of V= (6i + 8j) mls. its kinetic energy is. 
...... -­

(a) 250 J (b)400J (c)540J (d) 180 J 

.....-----------<C solution ~>------------+. 

• v ...!"':j)\~1';.l62.+ 82. 
c- Q~~\

\ ..::: JI ~; -= I0 

~::: ~ 'V-\" 2­

'1 
~ ~ ~'S (/~) ;: 25'0 :r 

Y.Z 0557999301 - B?$Yd~ -ch-7-2 1----' 
I ' .... _ , ••• 



(Ex.3) - . Which of the following bodies has the largest kinetic energy? 

m v 

A 3M v 
B 3M 2V 

c 2M 3V 

D M 4V 

E All four of the above have the same kinetic energy 

.....-------------<C solution ~ ~ 

'SUppa si'l\.~ =>;-{-: \ \c~ ~ '4 ~ \ "<4.1 $ 1kD-\\. 
p 

(Ex.4) - A 8000 - N car is traveling at 12m/s along a horizontal road when the brakes are applied. 


The car skids to a stop in 4.0 s. How much kinetic energy does the car lose in this time? 

irA.4.8 x 104 J B. 5.4 X 104 J c. 1.2 x 105 J D. 5.8 x 10 J E. 4.8 x 106 J 

.. c= solution ~ ~ 

-c< ( -,
a....----------------1l Y.Z-0557999301- ~~~d~-ch-7-3 ..1--....11 

"c ~ lz~",,1. =t(2}t) (~,,)L == ~ -:r­
-
lC~ -::. ~ ..... ,1. ~ \ (,4) (#t'l)7. = c8 J' 

r~~J~"r~ f.)
=-:: 

At ~ '1·8 



(Ex.5) - As shown in the figure, ifm = 5 Kg and the spring constant is 500 N/m, then the 

~ '=s) k'~ 

r ~ 4Cf 1\1'" 

~ :: ,OfJ,y/'M ~ 
I:: 

~ 

r::~~)( ~ ({ .... _4-_q__ ;::. o.oCf3w 
=5xq.~- .,00 

-::. 0(,3 Q'W\ -= 4.q N'" 

o..J';, cJ, ~..:s~jf.;) ~/c...~ ~.4" 

------~ 

", --------~---------------
~v ~~ 

(Ex.6) - A force of ION holds an ideal spring with a 20 N/m spring constant in compression. 
• to ,.~JV;Y 

h ~ . 1 ,... '.J d· h . .T e PotentIa energy store III t e spnng IS. 

A.0.5J B.2.5J c. 5 J D. 10 J E. 200 J 
..1111------------<c= solution ~~---------------+~ 

r-~ (.oV 

" :: Z~ All Vv\ 

U ~ ?? 
5 

U=~~X~ 
'2.. 

-= ~ xL,:, (aI'S) 


-:. 2 ~ S- :::J 


~/7777/~ 


Y.Z - 0557999301 - 1:P,~yc)§ -ch-7-4 t--...... 
I ,....... , •• ' 


< 
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(Ex.7) - . A 2-kg block at a point 20 m above Earth's surface its potential energy is 

A.5J B.25J C.46J ~D~.=39=2~J~_-=E~.270J 
..~-----------<C ~>--------...solution ~ 

u~~ ~~n 
• ':. 2K1-8 x2~ -:::. 3'12. :) 

-
(Ex.8) - Joule equals (.j.J~ Jy;J1 

(a) kg. m2/s (b) kg.m1s3 (c) kg. m/s2 

.....-----------<C solution ~>--------.... 

rR- 4-~~ LkPvr--1; "'4/ 

J.,i) ~ 

~ ~~.~2/:~~\:f.? 

(Ex.9) - The basic SI unit of energy is ....... . 


(a) kg.m Is (b) kg.m2/s2 (c) kg.m2/s3 

... c:: solution ::::::>>-----------+. 



Work 
( kg.m2/s2 ) ( N.m ) J,p.JI.t.:i.l:l..., (scalar quantity) ~Y3~~I 

F 


0A.foJ~~YY 
~tsll .u!\..b 

~Y ..,1 ~y~ 4u:.:i-l 

I W= mg (h2-hI) I 
• . L I • \.j ~ I...l.:.i....::. -2uyup.J ~ J 

I 2 2
W=T k (X2 - Xl) 

oJ. If.l¥ ~I ~l1J1 .".J ­

L.~ 

.uill::a' . .. I..... •~ 
UA~..,~~Y)J 


net work ~..,~yJ\ 


W= K2-KJ 

.6..c y.J1 ~~ \jl.., 

wI.! V2 ~I VI 0-a 
W=F dcos e 

W= T m (v/-v/) 

!.Sp net work ~I ~I 
4..:i.Je:J \.6..c ·.II.ili:.· L...u. ~ ~~.., ~ 

(Ex.l0) - Force F acts on a particle m making a displacement s. .... 
If 
~ 
F = 7i + 3j - 1.5k (N), and S 2i 3j + 2.5 k (m). The work done by the force is: 

(a) 9.25 J (b) 7.25 J (c) 5.25 J (d) 3.25 J ee) 1.25 J 
4 C solution :::> .. 
.....- , 
F~1; -\- 3 1-\.;fc 

... -- ,d =s, -: 2.. +~1.1&:2.,k ~~ 

vJ ~ r. d ;:: (14) -(q) -(3.15")
vJ ~??, . 

:. \,lS- :5 

Y.Z-0557999301- ~~Yd§-ch-7-6 1--­
I .y _ . , ~" 



(Ex. I 1 ).;. A constant force of ION in the positive x-direction, acts on a 4 kg mass as it moves 

from the origin (0, 0) to the point (- 6i - 8j) m, the work done by the force F is: 

(a) 60 j 	 (b) -120 j (c) 120 j (d) -60 j (e) zero 

It c= solution :::::> .. 
,...::::- tr: lot 

"...:.. tr. ::..!)\ +4 ~ 
...,.:. • t 

f 1.. -:. - GI -8 D 

:: - 60 -::5 .
1 >.,.;a 

0' ::. r'l. ...~ 

..> c 


OJ :::-(;i -8 ~ 

w,:-77. •~ 

(Ex. 12) - A particle moves 5 m in the positive x-direction while being acted upon by 
--..ao. 

a constant force F 2i + 2j the work done on the particle by this force is. 

(a) 20 J (b) 10 J (c) 30 J (d)-15J (e) zero 

II C solution ~ 

-> ,..:::a .....
cJ. :? i 

tV -- f·cl• 
-> \ ~F=-Z. --\?. - \0 3" 
u/~7?.~ 

I...---------------....t 
~ 

Y.Z 0557999301 - p,;~~d~-ch-7-7 .. 

~ 

1--..... 



(Ex.13)....:. Force F acts on a body m = 4 Kg initially moving woth speed Vo = 12 mls. The 

force exerts work (W = 512 J) on the body. The [mal speed. 

(a) 22.7 mls (b) 10 mls (c) 5 mls (d) 20 mls (e) 2 m.s 


+----------~C solution
<II ~----------------.~ 

'lV1 -:.. c,. I=" ~ J 

- .1 ')v\ (\J '2.. _ \.}1. )W ... z. "\'.J ,-- Ill .......'> 

zW _... ,'2.. _,-\'1.w:: 5lt J 

- W\ -~, \ 


"-J 1... ':. ~ ~ 


-

(Ex. 14) - A force acts on a 3 Kg particle in such away that the position of the object is 

x = 3t - 4t2 + t3 where x in meters and t in seconds. Find the work done on the object by the 

force from t = 0 to t = 4 s 

Ca) 528J (b) 10 J (c) 50 J (d) 528m1s (e) 2 m.s 

.....---------------(c= solution ~~---------------+~ 

w:: ~"M (-.J~ _,;2. ) 


:: t ~ 0 31.)
~ ~ 'Z. ­

~ 1)2~ -:r 
1 

f ­

'-----------------1l Y.Z-0557999301- ~~~~ffi-ch-7-8 .. 



~'t'~' 

~.;=JI o~t.9 ojill o~1 6:H ~Ijll ~~ Ji.JJ1 ~~ 

~I uk) W= F d cos e u,,1t:il1 y..=. 

I 90> 8> 0 I I 8=90 I I 180 2: 8 > 90 I 

o4UI ~ o"ill u.its I~I (~"..) 
~ L...S (J.S,p.1l ~) J.S..cJI 

~J.S~1 o.;ill ~l 

W=F d cos e I 
.clA ~.)c. ~~4J1 ~2 

1----------, JLy y....I,J 

Wg=mgh I 

JjlA ..s~ JLY )1 

W g = m g d sin 8 I 

.)c. .l:.i...:.JI )1 ~I ;;..,,! ~3 
Ow 

W = 0.5 kx2 I ~ 

~~4 ..~1~1~ 
~jj.a..~ 

0557999301 

o~""J WI.- o"ill u.its ,~, (yll....) 

~ L...S (J.S,p.1l~) J.S..cJ1 
.)c. ~L;JI ~ -1 

.)c.Yy....1,J .cl~I ~I 

Wg =-mgh I 
JjlA ..s~ .)c.Y)1 

W g = ­ m g d sin 8 

~ .)c. .clts:u.'i I ;;j ~ -2 
.cly0..:i.4 

~I )1 ~I ~\.jjl ~I...i.ll ~-3 

~________~~,J~;;..,,!~ 

W =­ 0.5 kx2 

---------------------------------------------------------------------------------r----------------­
.AO" 

(Ex.I5) - A 5.0-kg cart is moving horizontally at 6.0m/s. In order to change its speed 

to IO.Om/s, the net work done on the cart must be: 

A.40J B.90J E. 550 J -=c~.I~6~0:::::J~:--_D=-:. 400 J 
....-------------(c: . solution ~>------------------+. 

"Wl ':? Jc-~ 

~ ,-=- 6 "",r S 

'\It.O;:: lo .... /S 
,W -=-?? 

~ 

~~:')".,. .')", 
~

I 
.. Y.Z-0557999301- ~~~cY~-ch-7-9 ..It-----I 

http:J.S,p.1l


,)J.a/Yr~6~.,. 

(Ex. 16) - A 4 Kg block starts up an incline with a speed of3 m1s and comes to rest 2 m up 

the incline. The total work on the block is: (e ':., 1° ) 

(a) 6 J (b) 8 J (c) 12 J (d) -18 J 	 (e) zero 

'-J 1.. -:: () 

Wl~ 4-1c~ 

WoW::= ?? 

aJit~\~LP vUJ ~J~ ~LJ1~ 

-J o\J' 

solution 

-:..-l8 0 

\ 

<t, . 
\ 

\-'-- ...... 

-----------------------~~~ 

(Ex. 17) - A 2 Kg block slides up a 60° inclined plane for 1.5 m. The work done by the 

force ofgravity is ........ . 


(a) -14.7 J 	 (b) 25.46 J (c) -25.46 J (d) 14.7J 

+~----------<c solution 

'"W\ -:: '- r3 

G::'~~~e 
~!~~Pd:: \'5W\ vJ ~ r.d C~S e 	 ~;~a~ ~I 

::. -~ sj.. p. d (CeS~) ~o~ lr.,--"b 

a ;:180 ) 
=- '2x~.8Si1l6ox\'S)((-\) 7%­

~>---------..... 

~ "J.>JI ~J}, ­

~ ~,1 :J',o> ~ ,''.J) 

-0557999301- tY.~~d~-ch-7-10 




(Ex. 18) - A crate moves 10m to the right on a horizontal surface by 5 N force. Find the 

work done by thi~orce for each figure: ~ 	 ~ ~ 

____" ____ 1 	 ­� ~t ________ tiC:_______6=___ .. __ ~_1....--.......I1 


.. 
e;:::(8 0 

W 	 :;:- F.d Lo$e 

=')X to CAl I!Sv 

- -C;;~::5-

--

C solution ~ 


e -;: Co( C>f)': 30 

l.V~ f.J G,) eW;: r·dc~)t9 W-7. F· d c~>8 
::. -5 X(0 Cds q£) -;:. '5 K fo us 0":. -5 	Xl~ ClJ) ,) 0 

"; 	 SQ S-- 0 
=- ~3'3 :5 

\ 	 \ 
I 

F ~d 6.%"':'+ ~ \t 1;>-, 

W~O ~ x< 

~ 

(Ex. 19) - A ball of mass 0.5 kg is dropped from a height 45 m above the ground. The work 

done by gravitational force. 

(a) 5 J (b) 40 J (c) 10 J Cd) 220.5 J (e) 1 J 

......----------<C solution ~>----------+.. 

~-; ~.d. ~S0 
-= ~~,h 6>0 

-= 0·, xq,J> x45 

, 	 ---------------------~-

..J~~~ r!;fSJ"""""d~E+ ~)\:..e, @~ Gi~~ 
._ :.rtf6"', <f4 &',.,.-1 r;-f J,4:..:"" v.M-f <:":»JU,,p 1~? 

-~ 

- 0557999301 - ~~~c)ffi-ch-7-11 .. 



(Ex.20) -A 6 Kg block is moving horizontally at 6 mls. In order to change its speed to 2 mis, 

the net work done on the block must be: 

(a) 160] (b)-96] (c) 112.5] (d) 212.5] (e) zero 

......----------c= solution ~>--------....... 

tyYJ -;: 6 ~~ 


'\l, ...... 6 ~/5 

~ 'l...~ 2 ""f 5 

tVut :: Z~ 

~/ ~~/ ~\ dJ):J-, ,J)~ 
(Ex.21) ­ A 1 Kg block is lifted vertically 1m by a boy. The work done by the boy is : 

(a) Zero (b) 100] (c) 9.8 ] (d) 98 ] (e)-9.8] 

+<II----------<C solution ---=::::>>--------...... 


LV::r.dc.,~e ( 

I 
( J:.IW\ ::. ~~. c1 C,S 0 

\ ( 

I::\X<\.ax\ ~1 
D 

:: C\ ,~j 



(Ex.22) ­ A boy holds a 40N weight at arm's length for lOs. His arm is 1.5 m above the 

ground. The work done while he is holding it is: 

(a) Zero (b) 6.1 J (c) 40 J (d) 60 J . (e) 90 J 

.......-----------<c: solution =:::>>---------+.­

Xi xf 

(Ex.23) - A block is attached to the end of an ideal spring and 

moved from coordinate Xi to coordinate Xf. The relaxed position is at 

X O. The work done by spring is positive if: 

A 

B 

2 

-2 

-4 

3 

-2 

4 

-2 

5 

..----------c solution ~>---~========+---jII 

'f:t;.L ,vI.... c::.J i :,ak
-

~':._~ Ie ('1...'-- 'X,f. ) 0;:. .,.J... lC'L ( 4 -4 ) -:. 0 -­ 2~'Ql 

vVe,::.-\ \c(x..'2._~1)~-~X2(/b-~) :-( 2. :r 
-

WC~"!r kCX;-~t)""-t.(2 (4 -/6) -=­ 12 ~ ?------ po5Tffi~ 

~~-~lc(~~X~);:--tKt(2~ -C£) .:: -/6 3" ~ejCllt'\J ~ , 

- 0557999301 - ~~Y&ffi-ch-7-13 1---'"I ._ "_.~._ 
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(Ex.24) - A spring has a force constant of300 N/m. What is the work must be done on the 

spring to stretch it 10 em from its equilibrium p~rtion
o~"6' 

(a) 0 (b) 0.24 J (e) 40 J (d) 1.5 J (e) 90 J 

+~------------------~C:=---so~l-ut~io-n---=>---------~----+. 

'1\';.. c.:>k:: ':booN 1M -
t ::10 c. \\t1 

::o.l~ 

LV:::?? 

(.,vI ~ -k \c (Xc.~~~) ~;s)@ J,..::t~ CD ~ ~ h.o 2S' 

W=-7\{(t;"~) a!%~~~I/;S)~ ($' 

--- - -,.e,....' -• W· 
- -­

'! ~ \ 
(Ex.25) - Referring to the last question the work done by the spring is: 

(a) -1.5 J (b) -5.5 J (e) -I J (d) 1.8 J (e) 3.6 J 

+~-----------~c solution ~>--------------+~ 

't 
~ _ \: 1. 500 XQ f \ -:.. - \, 5:5 

-

~,. 
n::.,.... ..,.. 11--....1 

- 0557999301 - 9;'~~Q~-eh-7-14 J 



(Ex.26) - An ideal spring with spring constant is 500 N/m is hung vertically from the ceiling. When a 

2 Kg mass hangs at rest from it, the spring is extended 6 cm from its relaxed length. A downward 

external force is now applied to the mass to extend the spring an additional 

10 cm. While the spring is being extended by the external force, the work done by the spring is: 

(a) -3.3 ] 	 eb) -5.5 ] (c)-I] (d) 1.8 ] (e)3.6] 

.~------------(C::: solution ~~--------------~. 

X', 

10("", 

~-'l 
-\ -, ­_\ ....\ 

-=- -5'., J 

(;:e.A)J .AJ); (/;) \ ~,,)"pc-.#..L ~ '\ 3W y 
. 1 . IV(' . \ 

(Ex.27) - An object of mass 1 Kg moves in a horizontal circle of radius 0.5 at a constant 

speed of 2 mls. The work done on the object during one revolution is: 

(a) 	1] (b) 2] (c) 4] (d) 16] ee) zero 

.~------------(C: solution ~~---------.~ 

0~~;lj)~0-~

05}..0 \.j \ ~ cy~.:O--F-

o ~ ~\;5' 


= 

- 0557999301 - ~~Y&§-ch-7-15
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(Ex.28) - A horizontal force of 180 N used to pull a 50 kg box on a rough horizontal surface 


through a distance of 8 m. If the box moves at constant speed, find: 


1- The work done by the horizontal force. 2- The work done by the frictional force. 


3- The work done by the force ofgravity. 4- The work done by the normal force. 


~ c:______so_l_ut_io_n__-~~----~-----------+~ 

~ 4: 
"!!..r:: 180 IV 

he -::. [crt) tV 

J\.,J~.1~~~/\(,.Y 


r -;:- rl~ 


-
(i) W-::r·JG,s.e (a~~) 

-::. Igox 0> ~ 

~ dIf'-r 0 -:J 

(e -;:l c?c ) 

::-144-0 J 
.. 

~uJ - r.d ~se 
\...2) ~ - t~ 

~ 0 

';:: 0 /JJ /_ hI"., .>, 
~ (f' L..> (~J))I ) ~;.f'(~.J-\' ~ Lt )? 

----./ I ./ ­
", ~.J::.,..,. •.,., 1

"-----------------1. -0557999301- y;'~~U~-ch-7-16 )1-\----' 

\ 
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(Ex.29) - A man pushes an 80 N body a distance of 5 m upward along the rough slope 

(J.l = 0.25) that makes an angle of 30° with the horizontal. The force he exerts is parallel to the 

slope. If the speed ofthe body is constant, then: 

(a) The work done by the nonnal force is (b) The work done by the man is 

(c) The work done by the friction is 	 (d) The work done by the gravity is 

... .-- solution 
•• 1/ "'-------- ­

c: 	 .:"" v A.> J, ... 
r 	 , ' 

o 	r,: o\- .....'}5 { \I. <'=) ( >;.-sJ'" ) 

"'.f ....jc"s8 + ....., sh(;l) I :;!""(I~fJ 

:: 11'3 -t" £"0 -;./7·$A/" 


":. 	I)1" S ,1\/ 

• 

~~ -;: r. d C~e (ca :=0) 

';. -)1,3 X" (1s 0 :: 2. ~6 '?-S 

.. 

© ~ ~ F: t ol c,s t) 

<eU ~ =---&.-~d. S' i~1>) 
:: - d>o X? S'-1t 30 

. ­-
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Power 

Rate ofwork done 


~~loWI o?loWI· 4.J 1!IW~o.ill! w~,E. .,),.E . u# ~,) ~ ~ ~ J ~ 

~Jiil\ ufo) P = F v cos e u".;\11\ y.....:.. 

~~I JJ1J ~j}~/J ~b.J..J1 ~~~d'-iJ .. 

Yusuf.zwlll@gmail.com 

- 0557999301 - ~];Yd§' -ch-7-18 
/ ...... .., '-.' 



(Ex.30) - A 10 Kg block lifted by a force F a height of 10 m in 5 minutes at constant speed. 


Fin the power of: 


1- The force F 2- The force ofgravity 

--~:-----•... ------------<c solution ~>-----------+~ 

~-: rd;(4,SS 

-=~o{ 
l.Af -=- \D~q.8x 10 ~ 'f 80 3 

_ c.AJ. _ Cf ~bP.... t: - -:: 
~QU 

tcj :. ~ .d c,~ e 

-; ... w..Cj. oA -:.. -<=r Jo J 

P""; 7'~() ::: -3-'3 
~Qc.') 

z.., '\~y 

~::~...~ 
C?l:~~~Y 

-

\ 

(Ex.31) - A mass of 100 Kg is pushed across a rough horizontal floor at constant speed 

of 5 m/s by a horizontal force. If 11K = 0.20 at what rate is work being done by the horizontal force. 

(a) 50 W (b) 9.8 W (c) 392 \V Cd) 980 W (e) 400 W 

+... ---------~c solution --=::>>----~/~\,oL("-------... 
~~ A.!>,/ '" 4i~--",,' 

• \ t ~ _., ~ 

.'.. )--_ ~Ic. =/' ..v. '} _ .;:-~-~\-r--1~ 

~ 0·2. xt""Xq.? :: Iq6 y ; 
.. 

p ::: r. V ~se 

0:: IQ6X56JO = qd'o W 

~1::'r-': .'l", 11--_ 
- 0557999301 - p,'~~~lf-ch-7-19 J1,. 
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(Ex.32) - A 100 Kg block is pulled at constant speed of 5 m/s across a horizontal floor by a force of 
I) c..J,...5V D j -:".> I .. ;:J I 

122 N making an angle of 37 above the horizontal. At what rate is the applied force doing work 

(a) 487 J (b) 487 W (c) 610 W (d) 610 J . (e) 0 

.....------------<C solution :=::>>---------+~ 

<wt = (~U lc~ • 
p -:: r 'i c"S{J'-J-=.5~(5 

r:;. (rz. t. tV' -;. tf2.'LX 5 c,) 11 
316

& = 

-------------------------------------------------~~~ 

(Ex.33) - Watt equals 

(a) kg. m2/s2 (b) kg.m2/s3 (c) kg.m/s3 

.....------------<c:: solution ~>-------------+~ 

~ '2.. -'2.LAJ \C~."W.~ 
,.. "~ · s ...p~ - ­ s ' S2.t s 

,...Wlttr - r:j' >vi: /s 3 
c::::: 

~ 

.. 

- 0557999301 - ~~yd~-ch-7-20 ..-...... ,........ " .. , 




(Ex.34) ­ Kilo watt hour (KWh) is the unit of 

(a) work (b) force (c) power (d) mas 

....-----------<c solution ~)---------~~ 

1( W· h -:: l ~ 0 a X 3 60() (w · S ) 


':. 3>.6 X l~6 


(Ex.35) - Horse power (h p) = 

(a) 1000 W 	 (b) 100 W (c) 746 W (d) 476 W 

....-----------<C solution ~>----------.~ 

~\~. I ~ I • ,. --> \ '\' . 
\.,a..r/ \.)v.fL/\ C:> \ ~...J..;V \ ~ 

/ .I \ 

/_<1 I'" I,D ~ 
~ ;;?rp..J/C-- ~9 

U t / / 

_ 0557999301 - e#~9d~-ch-7-21 I--....J
I ...... _ ,_>-_. 
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(Ex.36) -A force F = 4 i + 3 j (N) acts on a particle ofmass 3 Kg. At a certain instant if the-velocity of the particle is V = -2 i + 5 j (m / s). What is the power at this instant 

(a) 	7W (b)-7W (c)12W (d) -12 W 

..~------------<C:: solution ~>------------+.. 

.-!> •r -; 4-1 
....!la. • 
\I =-'2., 

+3~ 

• 
+5' j 

p~ 

-- -

...!!:a­
~ 

r· '.J 

~ -t \5 -- -::r u..J. 

----­
f:;L u~y ~L; ,::(

". , 
(Ex.37) Which of the following groups does not contain a scalar quantity~ 

A. velocity, force, power 	 B. displacement, acceleration, force 

c. acceleration, speed, work D. energy, work, distance 

-+.. ------------<c:: solution --=:::>)0---------....... 
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(Ex.38) - At t = 0, a 2 Kg particle has a velocity of (6i + 8j) rnJs. At t = 3s its velocity is 

(4i - 3j) rnJs. During this time the work done on it is: 

(a) -75 J (b) 4 J (c) -12 J (d) -40 J "(e) zero 
~~------------------~C::---s-o--Iu-t~io-n----~~--------------~~ 
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(Ex.39) - In the previous question, the average power during this time is. 

(a)l J (b) -25 J (c)-12J (d) -40 J (e) zero 

~~------------------~c: solution ~~---------------+. 

...... I tA.../tv' - -75 "3 ...P (t ~ 3 S 
-75""--

3p= ?"2 
'=. -2 :; LJ 

~" -=- ---r ,:=-­ -
~-­ -

--= ~~~­,. 
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Checkpoints - ch -7 


KC.P-I ( c ) VI V 2 

( supposing m=2kg)P-144 W 

K]= O.5mv]" 9J I I 
2 Decreasea -3mJs W=K2-K}=-5J-2m!s 

K2= O.5n1V2 = 4J 

K]= O.5mv/~ 4J I 

negative 

Constant2mJsb IW KrK}=OJ I Zero [-2mJs 
K2= O.5mV2 4J 

C.P-2 

P-151 

Xl X2 W 

( supposing k=2N/m) 

a 
-3cm= 

- 0.03m 

2cm= 

0.02m 
k( 2 2 -4W= - 0.5 X2 -Xl) = 5x 10 J (positive) 

b 
2cm= 

0.02m 
-­

3cm= 

0.03m 
W= - O.5k (X22_X12) - 5x 10.4 J (negative) 

c 
-2cm= 

- 0.02m 

2cm= 

0.02m 
W= - 0.5k (Xl-X12) o J (Zero) 

C.P-3 

P-156 

W=O (~yJ\ ~ ~.)y>C 4J"l) ~ J¥'i =yybll ~y:J1 ~=YjS-.rJ1 o~1 01uJyt-JICJ.4 

~ <.jJ1....,;j 0-,.lill 0~ ~tilt.:JP=O (P=W+t) 

C7~}C?>}5 

r:Yj)~y 

I I 

,. 
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