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v=x/t=120/1=120 km/hr
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10min=10/60 = 1/6 hr
30min=30/60 = 1/2 hr
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x= 60*1/6 + 80*1/2 =50 km

t=1/6 +1/2 = 4/6 hr
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v=x/t=50/4"6 = 75 km/hr
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x=3t2 +5=3*2245=17m

aSLluuoll VST auli 4 dic
x=3t% +5=3*42 +5 =53 m

Soluw ol 148 JMs albuwginll ac uuull Ul Axu Lgiog
v=Dx/Dt=x2-x1/t2-t1

v=53-17/4-2=36/2=18 m/s
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v=6t= 6"4= 24 m/s
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Soluw ol 14D JV buwginll gLl Ul A giog
a=Dx/Dt=v2-v1/t2-t1l
a= 24-12/4-2=12/2=6 m/s*
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V=Vo + at

v = v +2ax

x=vet + 0.5 at?

x= 0.5 (v+wo)t

A

vl G

awlauVl ac uull v. is the initial velocity
awlgill ac .l v is the final velocity
&,Luwaill a is the acceleration
a9LuuoJl (x is displacement (distance

wo Ml tis time
Wwld b

If the velocity is constant, that means the acceleration is zero

20 Solaws £l UL Ayl ac ualdl Cuils 1]

_If the acceleration is negative (deceleration), that means the body is coming to
rest
b lis puud] Ul Jag 1igd cdlw gLl OIS 13]

_If the particle starts its motion from the rest, that means the initial speed is
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EXAMPLES

(1)
A bicycle starts its motion from the rest. If its speed after 2 s is 8 m/s, calculate
(i) its acceleration, and (ii) the distance travelled after 4 s

Solution
(i)
Its acceleration, a
JIgad] 9 Glbnsoll 3>9i Vgl
VSl oo LS > wia iV v=0
v=8 m/s when t=2 s

welbwolly Wlhsoll Hu by Sl gl e Casui VY

V=Vo + at
a=v-vi/t = 8-0/2 = 4 m/s?

(ii)
The distance travelled after 4 s

veilaJl o
x=vit + 0.5 at?

x=0 +0.5*4*42=32 m
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(2)
A motorcycle changes its speed from 4 to 6 m/s in 2 s, find its acceleration and
the distance travelled in this time

Solution

(i)

Its acceleration, a
Jldadl 5\ wlibasoll a>-9i Vol
Vo= 4 m/S

v=6 m/s
t=2s

V=Vo + at

a=v-vo/t = 6-4/2 = 1 m/s?

(i)

The distance travelled in this time
veilaJl o
x=vot + 0.5 at2

x=4*2 +0.5*1*22 =10 m



VeilaJl Yo lgl> Lilsoly
x= 0.5 (v+wo)t
x= 0.5 *(4+6) *2= 10 m
veilal yo Lgl> Lilsoly
v2 = vi? +2ax
x= (V2 - vid)/ 2a = (6>-4%)/2*1 = 10 m
plaxiuwl Wl Ul adspb Jadld Jiluoll 0id Jio J> dic :alba>Mo

ldg aiulw Wi 0\ Lpiuwus S\l puidl pasiaws Vo bid ollasoll
6,08l sVl Saolaz)

(3)

An automobile moves with a constant speed of 12 m/s. If the driver applies the
breaks till it comes to completely stop in 5 s, calculate the distance that the
automobile moves since the break
Solution
Joball e beall abad o Jlgaudl 9 Gldasoll
ve=12 m/s
Wi Oouw &)l VY v=0m/s
t=5s
Ol axvi @l GBI (o
x= 0.5 (v+wo)t

x=0.5*(0+12) *5=30 m
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adMall b ue &)lumall Skl o MY Vol

V=Vo + at

a=(v-vo)/t = (0-12)/5= -2.4 m/s?

Wbl &bl Y Jlw g,Luwidl Ul B>Vig

oSily. .. Aiulull OLMRIl o aBMe Si paskiaw adluoll Llwdg
x=vot + 0.5 at2

x=12*5 + 0.5 *(-2.4)*5° =30 m
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v=Vo - gt

V2 = v -2gy

y=vot - 0.5 gt2

y= 0.5 (v+wo)t

Ul Ga>

awlaisVl ac il vo is the initial velocity
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awlgiJl ac .l v is the final velocity
oVl g,Luill g is the gravitational acceleration
a9LuaolJl (y is displacement (distance

wo Ml tis time

LD b\
_If the body is thrown vertically upward, its final velocity is zero at the
maximum height
ol dis) Al dic,uw U (el Ldgac pundl Sl baic
>0 Solui (gLl

If the body is thrown vertically upward, the time for going up equals the time

for coming down

bosgll yoj Soluw S92l o) U] kel Udgas pundl $lby boric

If the particle is freely fall, its initial speed is zero

220 Solui aulal dic uw U a0 pun> biuwl 1]

EXAMPLES

A ball is thrown vertically upward(iv)ith a speed of 19.6 m/s. Find (i) the
maximum height, and (ii) total time of flight
Solution
J2JU sadl Jud Olbasoll A>:9i Ul (ol (N9 Udgsi
ve=19.8 m/s

Swdiaw €L, Sl dicg (&)l ol V> Lelbo Y v=0
Lo ac il
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g=9.8 m/s?
Wi «wslbwlly Uldasoll Gu by NJl M)l e G VI
v2 = vo? -2gy
y=v* - vi¥/-2g

y=0-(19.6)%/(-2"9.8)=19.6 m

adMall o rsviani <€ ki)l wadY Jgogl oW1 ol wluaxdg
V=Vo - gt
Ul Aui >
t=v-vo/-g=0-19.6/(-9.8) = 2 5

o) Sl SNSJI o idl Ul sy 1Adg NSIT ol Wb Jlguwdl (SJg
borgll o, = d9all Yo Ul Guxy....beagll yo,; + d9suall

15l
Sl SNSJI ol

t=2"2=4s

)

A ball is thrown vertically upward with a speed of 25 m/s. Find its height after
2s
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Solution
J2JU sadl Jud olbasoll a>9i Ul (uluadl \3 Udgsi
vo=20 m/s
g=9.8 m/s?
Wi (welbwlly wlibsoll w buyi wall @Ml (e i VY
y=vit - 0.5 gt2
When t=2s

y=20"2 - 0.5*9.8*2%=20.4 m

A stone is freely dropped from a heiglf:t3 Z)f 120 m above the ground. Find (i) its
speed just before hitting the ground and (ii) the time taken for this fall
Solution
J2JU el Jud Olbasroll A9 Ul Ssludll (9 Udgs
vo=0 m/s
g=9.8 m/s?
y=-120m
Jaawl as,adl UY adlw vy 6Ll Ul Ld by

sy Yoy VU o)l Juud ol Ac uw A>:95 Ul Jlguudl 9 wellbwoll
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Wiz «wslbolly wlbbaoll Gu by il @dMall e i VI
v? = v -2gy
v2 = -2gy=-2*9.8*(-120)=2352 (m/s)?
Ul 2d oaapill )axdl a5Lg
v=48.5 m/s
aOMRJl pasuiani ol wldg

y=vit - 0.5 gt2

y=- 0.5 gt

t?= y/(-0.5g)=-120/(-0.5"9.8)=24.5 s*
Ul axu S\l Al a>Lg

t=5s

asy Ll b 44

(4)
A stone is thrown directly upward with an initial speed of 5.00m/s, from some
unknown height above the ground. If the stone strikes the ground 2.50s after it
is thrown

a) What was the height of the point from which the stone was thrown

b) What is the velocity of the stone as it strikes the ground
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Solution
J1gadl 09 Gllasoll
Vo=5 m/S

g=9.8 m/s?
t=25s

(a)
aOMaJl o
y=vot - 0.5 gt2
Ul Ao
yi=5"25 - 0.5 *9.8*2.5%=-18.1 m
(b)
aOMaJl o
V=Vo - gt

v=5-9.8"2.5=-19.5 m/s

Szl aislu J>
()

a9Mll o

V2 = Vo2 -2gy
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y=v* - vi/-2g

SNLg o Solui €lai)l oSl dic puuxd auilgidl ac ull Ul plsi

¥,=0-(5)%(-2'9.8)<1.3m

Glbl Wl il o &)l wadl Jg.og) oMW1 Gl wawss WY
soedl gio

V=Vo - gt
t=v-vo/-g=0-5/(-9.8) = 0.51 s

el o puaudl Joog) 03I (ol Ol A (NSl Go il o Ak
98 Yo, abii

t=2.5-0.51=1.99 s
Solaw oVl e Absii oSl Ko pundl €Ll Ul Axw Lgiog
y=vot - 0.5 gt2

avlaiVl s uw UL (> bgiuw biuw UL Yo, didge Jie aiVg
gy V-

y,= 05 gt>=-0.5°9.8"1.99°=-19.4 m
6,31 aude s SVl gl Vl Ul A WL

yi=y2—y1=19.4—1.3=18.1 m
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(b)
aSMaJl o

V=Vo - gt

wwadY punadl Juay bodis Sl 8392)l Al>) o A ] Luwsw laub
ad il SVl ol UL SN 9. .. Jiawl @y biuw 05 € L)l
250 1AVl gy Hainil 98 592l pum
v=vo - gt =0-9.8"1.99=-19.5 m/s
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