Physics-110 4+

wm yﬂ\ww\mwm

Mau\ymwcﬂm
S EETTENNY (1) Py

mdmumw@:dﬁa! j Z[u‘;ﬂdﬂﬁ%ﬁhwtﬁjﬂ

m&wﬂ A g Ak ubl.u;ﬂ

Every Time

i) aa g
00966502047005
1001004u.com

g e G ail A J oY) A <<<<<< Jag) i gy/a




00966502047005 gl o jhedial oY 5 )guall g & pally Jual gia a1

Motion along straight line

Hﬁﬁuahigékﬂ\
) 1 80yl Al calalhiaal) g 4l el cibs)

Ay de ) Adlesall
L, v initial velocity x distance m ;
Caas)
4 Vertical Rl el gl 2 .
v final velocity (m/s) a acceleration m/s Horizontal
y .
Adlsal) . ) 3
.. A siall Aoyl - X
Ao yhaidll Vv, average velocity t  Time S e >
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v m
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Motion in a straight line

ﬁ'ﬁhahigékﬂ\
-dala clalhaa oY gl

X= position 50 (daa¥) Adaits e 22l (M)
v = velocity Mm/sde
a = acceleration M/s%g s
Vo= average velocity daus gie de yus
a,,= average acceleration Lo gle &l

V, = initial velocity

AN Ao

AX = d= displacement

aal )
Start from rest =v,=0 OsSaw (e Iy
Come to rest = v=0 Sy sl
Dropped = v,=0 Ladu

Highest point = maximum height = v=0
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) 45 ja £ il 2L
Al A8 s acall 4S8 (1)
Gall Adllag sl sl X 0SS L

() e 2aiad 51 Instantaneous 4ulasd (5 5)

dx @_i(d_x)
V= at 4= Gt dtdt

O5Ss anall S ja DA 1) ot (e iy 51 JOUA Ad gale

Lo siall g il Ao giall de yudl FNEN]
the average acceleration the average velocity displacement
- Vv - X=X AX =X, =X
= Vay = 2 1
av t2 —tl av t?_ —tl
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. Lo gidll gl
(Ex-1)-If t; = 2s and t, = 4s find the average acceleration when the

ic yudl . B e
velocity changes from 8m/s to 12m/s.

(@) im/s®  (b) 3.33m/s*  (c) 5m/s’ (d) 2m/s* (e) 4.5m/s’
Solution:
t1 =25
t,=4s
By = 2 V1 = 12-8 _ 4 _ 5 mys?
t,-t, 4-2 2
Vi =8m/s
Vo =12 m/s

(E>&2)-The velocity of a particle starts from the origin as v(t) = (3t° + 5)
o

m/s. The acceleration of the particle after 2 seconds is:

(a) 6m/s® (b) 12m/s° (c) 18m/s? (d) 24m/s° (e) 30m/s?

Solution:

hre s LSt =2 (e yami ol BlEEYL g ) Yl a5

v=3t°+5 Jmally

Ll sl
a = 6t I a=6x2=12m/s
et =2
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dal

(Ex-3)-A bin/cIe is moving along x — axis according to the eaﬁbédt‘ion
5 . . gl
X(t) = 2t + 3t° where x is in meters and t is in seconds. Its instantaneous
el )
velocity att = 2 sec. is:

(a) 14m/s (b) 26m/s (c) 32m/s (d) m/s

Solution:

hrall Gl (msai & X BLEEL de jull Yl aa g

X = 2t+ 3t
sl el
—
vV = 2+ 6t oet =2 v=2+6x2=14m/s
N

(Ex-4)-The initial and final positions of a particle along the X-axis are -

_ _ sy s s
3m, 10m, then its displacement ax equals:

@+ 7m (b) +13m (c) -13m (d) -7m

Solution:

sy
AX=Xy—Xq X> =10m

=10 - (-3) X1 = -3m

=10+3=13m
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(Ex-5)-The position of a particle along the X-axis is given by X = 3t —
daugdl  de )
2t> — 2 where x in meters and t in seconds, the average velocity of this

particle in the time interval from t; = 1stot, = 3s is:

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

Solution:

Xy 1o Jand 1) = pasaiygX; (A8 Juand Lbal) ABlall At o gl gl 2ie
t;=1s
t,=3s Vavzu :61_—(_]'):%:

t,—t, 3-1 2
x=31°-21°-2=-1m | 31/

X,=3.3°-23*-2=61m

(Ex-6)-A car moves along a straight line with velocity in m/s given by V

= t°-16. The velocity at t = 0 is:

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

Solution:

b Btlie i el iy @l Ao udl g glaall g de o Aol o slaaal) Alaladll
3Uaxall Alilaal

v =1>-16 t= v =-16 m/s
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Yy sl e gl bl X saall o slad¥) o a3 Rlldl e yud) Ak gale

(Ex-7)-Referring to the previous question, the car stops when t equals:
(a) 5s (b) 4s (c) 3s (d) 6s

Solution:

4 dad o gig Jaiy ha o Al sl ol V=0 0S5 land) (8 5T Larie
V =t%-16
0=t>-16 = t>16 = t=4s

(Ex-9)-The instantaneous acceleratior a is given as:

d? dx d dv dv d dv? d? ,dv
@) = ¢) (b) -+ ) ©a @ gG €) _=¢)
Solution:

o X Agdaall) A 330 ] diaa) g Jaslll g Lol
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Lss clbna s a4 (2)

a =0 g_kall oS Constant Velocity 4 de jull <l 1) — |

o8 ALY Jad aal g o) 58 aa g

de yul)
m/s

(Ex-10)-A car is traveling at constant speed of 30m/s for 3 S:

(1) The acceleration of the car is

(a) 0 (b) 3m/s° (c) 10m/s° (d) 9m/s°
(2) The distance after that time is
(@) 90m (b) 50m (c) 33m (d) 27m
Solution:
. a=0 Al A oy &y 3 ) ) s
v =30 m/s
X =Vt Ol (e
t=3s
=30x3=90m
X =77
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s L@.\A.\um u‘){ 4:\4\:\ 4.(;)»: L;r‘ LA.J\ Jai X(t) = 5t+8 A&l DJA-‘U::);L\
V(t): 5ml/s
(Al dagd Al) gl p iy 3 pitia Ao ) cuilS 1Y) -] |

(X, =0 UARS);]\:\_J\JAUAJSJ) Y alas 32 Aa g Al a&‘;

(Hv=vo+at X<'saw@m%-ﬂauw=.uuw
(2)x:v0t+%at2 v

(3)x:vt-%at2 Vo

(4) x = (V+2V°).t a

(5) v = vo° + 2a X t

(&ubﬁ/adpdwlwu%uu)bdﬁjwm)o

(1) Deceleration shkls a (-)

(2) If acceleration is constant then v, = '
_ "
(3) Speed il de sl = G Ty gan e
time Sa sl §
. i YL L
(4) Velocity dexiall de il = W ( —2 )l o dam e S5 8
Gl
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(Ex-11)-Starting from rest, a car moving with constant acceleration

ic
covers a distance of 280m. If the car spégd at the end of the distance is

70m/s, then its acceleration is:

(a) 7.54m/s*  (b) 6.4m/s* (c) 8.75m/s*  (d) 10m/s*

Solution:
Sl el a8y
UJS%UA ’ Ve = V2 + 2 ax
Vo = 0
_VA—vg _ 70%-0

a = =
x =280m 2X 2x280
Vv =70 m/s =8.75 m/s’
a =7
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(Ex-12)-A car traveling with 20m/s at 30m from a wall when the driver

applied the BSF‘aJlﬂges. The ¢

‘)\.\;3\ Cadia

pia oS
ar hit the wall 2s later. How fast is the car

traveling when it hits the wall?

(a) 5m/s (b) 15m/s

Vo =20 m/s
X =30m
t =25

v =77

(c) 8ml/s (d) 10m/s (e)0
Solution:
x = VtVo,
2
v+ 20
30= 4
7
30=v+20 v=30-20=10
m/s

10 M/s Lo o cilS Ladie laad) Cradia s ) of

00966502047005
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(Ex-13)-A car has an acceleration of 1.2m/s* If its initial velocity is 10m/s,

FEINA s _ _ Az g ol _ .
the distance the car covers in the first 5 sec. after the acceleration begins is:

(@) 15m (b) 25m (c) 53m (d) 65m
Solution:
a =12 X =Vot+ = at
2
t = 5
1 2

= 10x5+=x12x5
Vo = 10 2
X = ?? =65m

(Ex-14)-A car moving with constant acceleration covers the distance
. . As _
between two points 60m apart in 6 seconds. Its velocity as it passes the

second point is 14m/s. Its velocity at the first point is:

(@) 4m/s (b) 2m/s (c) 6m/s (d) 10m/s
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Solution:
Vo = 27 v =14 m/s '
@ o
.I 60m 2
X =60m t = bs
« :v+2v0 4
t =6 5
14 + v
#0 = 7 0.8
v =14 m/s
20=14 + v,
Vo=7? = vg=20-14 = 6 m/s

(Ex-15)-An airplane travels 280m along the runway before taking off. If
it starts from rest moving with constant acceleration and takes off at

speed 60m/s then its acceleration is:

(a) 14.5m/s’ (b) 6.4m/s’ (c) 8.75m/s’ (d) 10m/s°
Solution:
X =280m V2 = V2 + 2ax
Vo = 2 2 2
a = Y% = 800 - g am/s?
v =60 m/s 2X 2x280
a = 7?

00966502047005 il Y Ao ladin) oY B guall g cpually il gia ao




00966502047005 gl o jhadiad oY 5 ) guall g & pally sl gia a0

14

pifie bad agla)  de
(Ex-16)-A Car travels in a straight line with an initial velocity of 2m/s

and an acceleration of 2m/s?. The distance travels in 4s is:

(a) 36m (b) 40m (c) 24m (d) 28m
Solution:
Vo =2mls X :vot+%at2
a =2mls
1 2
— = 2x4+ = x2x4
t =4s 5
X =?7? =8+16=24m
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(Ex-17)-A car, initially at rest, travels 16m in 4s along a straight line

with constant acceleration. The acceleration of the car is:

(a) 4m/s? (b) 5m/s? (c) 6m/s? (d) 2m/s*
Solution:

Vo =0 Y x:v0t+%at2
X =16m

1

_ 16= 0 += .a. 16
t 4s Z
a =7 16=8 a
a =2m/s’

(Ex-18)-A particle starts moving from rest with constant acceleration.

After 1 second its velocity becomes 12m/s. Its acceleration is:

(a) 12m/s? (b) 6m/s* (c) Zero (d) 4m/s*
Solution:

Vo = 0

V =V + at
t =1s

g = Y~Vo_12-0

t 1
v =12 ml/s
=12 m/s®

a =7?
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(Ex-19)-A car initially traveling at 24.6m/s may be able to brake with

a deceleration b3 of 4.92m/s. The time it takes to co\rﬁgt% rest is:

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

Solution:

Vo = 24.6 m/s V =Vp+ at

a =-4.92 m/s? 0 = 246-4.92t
Ll s Lay)

J‘ t = %6 _5g

s 4y —4.92

v =0

t =77

(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. What is the acceleration of the particle?

(a) -10m/s (b) 15m/s° (c) -156m/s*  (d) 20m/s?
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X =X, - X;=50-10=40

t =2
v =10 m/s
a =7?

ol gl o i) (oY 5 ) guadl g & pually it gia o

Solution:

X =vt- L at
2

40= 20-2a
20=-2a

a = 2—2 = -10 m/s?

e £ bl N Bl ds ) ;405 gale

17
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Free Fall
oadl Ja gl
PRI I PN I LRGN T I P T

9.8M/s” (s sbus i o laia dndlall ¢l Ak gala
dgaiall diagd g
- 9.8m/s*
JauY Ll aalad) (Y o)) ol die gl 3 graall 5l o gaell Al &

Jlagin) ae 48 48 al)l Ci¥alea (udi & anal) 4S a C¥alag *

(-9« a) (Yy<Xx)
il Lgaday ) Ailsal

(Yo=0 (e &8 pall dola (a 580) o sSu

(1) V:VO‘gt X<EALHYCLAYJMA&A\OA;.&L¢)AA;
(2) y:vot-%gt2 v
(3) y=vt+ gt Vo
(5) VP=vyi-2gy t
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j;Q)Sg 53 gad) 5 AoV aual) 3S n Alla 3 %

V=0 gl oadl e de ull (1)

at highest point = at maximum height

83 gl ey = g L)) alY 3 grall (505 (2)
Aglad) ddaa

ks gl vie eV de il Hlaia (3)

) ol ddaml) esiaie JewYde yull jlaks =
la) siva & adas

V+1V0+’y+1

l (08 i pnnll A8 Als i
Vo = 0 ¢S dropped bséudl s A (1)
VSIS Al 5 Ll pgie (asaiy v (2)
ldaxall
Al Al 0S8 Lgld 4 glhae v il 1 (3)
.Speed 4k 84 505 Velocity
Vo = 0g4thrown down s i (4)

5V- ;VO_;y',
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(Ex-21)-A rock is dropped from a cliff & . The time it takes to fall 40m is:

(a) 3.2s (b) 4.6s (c) 1s (d) 2.86s
Solution:
V0:O yds-my Z\SJJ\ u\ﬁ:\_\l\.m
g =98 y = vgt- %gtz
y =40m
1 2
_ -40)= 0-=.9.8t
t =77 (-40) 5

40 =-49¢°

2 = % =816 = t= 8.16 = 2.86 S

(Ex-22)-A boy throws a ball vertically upward. If the ball was caught by
a person ina winddw 4m above-the grouhdl after 2s, what is the-nitial

speed of the ball?

(a) 9.45m/s (b) 10m/s (c) 11m/s (d) 11.8m/s

Solution:

1 0
=vot- = gt
y 0 29
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00966502047005 gl o jhadiad oY 5 ) guall g & pally sl gia a0

t =2 4 = 2vp- 1x098x £

Z

4 =2vp—19.6

Vo = ?7

2Vg =4+196=vy= % =11.8 m/s

(Ex-23)-A stone is thrown vertically upward with an initial velocity of
14m/s. 1t will rise to maximum height of:

(@) 95m (b) 10m (c) 40m (d) 8.6m

Solution:
g =9.8 Jiia gl all die auall de yu 1403 gala
Vo = 14 Ve = vi-2gy
V = y _ V2 —Vé
y =77 —2¢

S 0-14 o

-2x9.8
Calasg

(Ex-24)-A stone is dropped from the top of a building. When the speed
of the stone is 20m/s the:falkiggdistance is:

(@) 1.28m (b) 20.41m (c) 43.75m (d) 32.21m
Solution:
Vo =0 cliuisy Ve = V3o 2qy
v =20m/s

(20 = 0-19.6Yy

21
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(Ex-25)-A stone is projected vertically ub’ffvérd from the top of 20m high

e

buiiding with an initial speed of 30m/s. The magnitude L& of its

ol gl o i) (oY 5 ) guadl g & pually it gia o

y

= 200 _ 50.41=20.41

-19.6

velocity before it hits the ground is:

(a) 30m/s

g=938

y =20m

Vo =30m/s

v =77

(b) 20m/s

Vv

(c) 35.9m/s

Solution:

= Vg - 20y
= (-30)2 —2 x 9.8 x (-20)
=900 + 392

= 41292

=35.9m/s

S Ll a e sS3 Adliad) (Y 5 LAY Cadas
iy e gt daliddl sda o e Jais LaYy)

(d) -30m/s

(Ex-26)-Referring to the previous question, what is the acceleration of

the stone at its highest point.

(a) 9.8m/s’ (b) -9.8m/s*

00966502047005

22




00966502047005 gl o jhadiad oY 5 ) guall g & pally sl gia a0

0.8 mM/s?  shs <l duca ) Adlall Jae b avall gl
-9.8 sl JaaY 4aladl ) S o L ) bl 2ic

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

calculate its speed just before it hits the ground.

(@) 4.9m/s b) 14m/s (c) 4.8m/s (d) Zero
Solution:
Vo =0 5 9 403 gata
Vi= Vg - 20y
y = 10 velocity «sthaall S 13)
m = 0-2x9.8x(-10) X
-14 ALY O S

g =98 | V/=19%

v =77 v = /196 =14 m/s

08 dgaie de u Velocity 43

Laila daa 50 5S35 48 Speed

(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:

(@) 34.43m (b) 30m (c) 12.39m (d) 15.3m
Solution:
9 =98 ‘VZ = Vg - 20y

00966502047005 il Y Ao ladin) oY B guall g cpually il gia ao
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Vo =30m/s

Uil eV i < Al
de yull
v =15m/s
y =77

ol gl o i) (oY 5 ) guadl g & pually it gia o

2 2

y = 20

_ 15" —30°
-19.6

=344 m

(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

24

later. Find h.
(@) 60m (b) 74.1m (c) 44m (d) 90m
Solution:
Vo =10 m/s
y  =vgt- 1gt
t =35 2
1 2
= (10x3)- 2 x9.8x3
g =98 =.30-441 = -741m
Lo so Adlisall 5l L,V Y 5 LAY Cadas
h =y=7? ~h =y =741m
00966502047005 sl o v (¥ 5 gually Cigually Jua gia a8
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(Ex-30)-A ball is thrown vertically upward. It returns to its starting point

after 4s:

(1) The initial velocity of the ball is

(a) 19.6m/s (b) zero (c) 39.2m/s (d) 9.8m/s

(2) The maximum height the ball rise is:

(@) 39.2m (b) 9.8m (c) 196m (d) 19.6m
Solution:
g =938 (1) v =v,- gt Ell o asll o)
S Ge Sl i s
0 =vy-19.6 o~
v =0 - T ¢
Vo =19.6 m/s
t =2
) 4
Vo =77 )y =vt- %gt2 — o
=77
y = =196%2- %XQ.BM
=19.6m
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(Ex-31)-A stone is dr%jb&bed from a builﬁﬁig at a height of 25m. When

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

26

‘ 25.m

(@) 23m (b) 16.9m (c) 12.3m (d) -8.1m
Solution:
Vo =0 v = vi- 29y
g :98 y _ V2—VS vg:Ol.
_29
v =126 :12.6—0 —81m v=126
—-2x%x9.8
L) Cadas 2?
y =77 H =25-81=16.9m
Al Lgia I g jlae el gL ) (5 sbuy gL ,Y|
JawY e ghidll
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(Ex-32)-The acceleration of the stone just before it hits the ground is:

(a) Zero (b) 19.6m/s*  (c) - 9.8m/s’ (d) 4.9m/s*
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