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6. Velocity is defined as:

(a) rate of change (b) position (c) aspeedingup (d) change of
of position with divided by time or slowing down  position
. 2 —_—
S ol M'lT\OV\ S 0{ r
- Tt

Nelocity T deRivied ac rate o p C\/mnje
of PoS\\\'OV\ withh time @

17. Acceleration is equal to

v i av Ar
(a)‘:;_t Oka © @5
] — - )
Selvtion: n-dv
” - ey

13. Acceleration is defined as:

(a) rate of change (b) speed divided (c) rate of change (d) change of

of position with by time of velocity with velocity
time time
solutiown . — J 7

A€
Acceleration e dePlnd as vabe of Chany,

of vty with time (©
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1. If the x component of vector 7 is 2.6 m and the y component is -2.3 m then 7 in unit-

vector notation is:
(A)261-23] (B)-23 74267 (C)621+32] (D)321i-62 j

"?‘__Q\A’PI'M/\ - * = Qb WA \ﬂ e JNc SN

v =R +399 = *=2.60-213) ®

e gt —

4. The coordinates of a car's position as function of time is given by: x = 5t +16,and y = -t
+5, the magnitude of position vector 7 at t=2s is: - :
(a)5m (b)1m (c)2.6m (d)4m

Selwbfon+ = st a6 —ﬁ-s
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at tzep = T H16)04 (L]
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e) = \ﬂae) v (5307 = 3612 mn
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2. The displacement of a particle moving from 7, =51 — 6] + 2k to

H==20+6]+2kis
(C) 7i-12] (D)-31 -4

(A) -7 +12; (B) 37 + 4k

Solution .

T2 = ~20469 v2k

Y= 60 -69 41

— — —_— , .
AL AN N Xy ®

X2=3M, Yo=-1m, z=4m). lis

3. A particle goes from (x1=-2m, y4=3m, zi=1m) to (

displacement is:
@) {+27+5k (b) 51 -4j+3k  (c) =57 +4j-3F (d) ~{-2j-5¢
solubtion :
Y12 3m , = \m )

N =-2M
/_—/———\’

— v
V| =-20 2371+ £

1= 3WA / j’L:—lM ’ %7":(/“4 =
— / : -
o= 3L -9 1 Yk

2 ¥3) 2 ke

Yy =
= - : —
D= T2-1 =50 -9 +3k @
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9. The posit}éﬁ vector‘ for a moving particle is: 7 =i+41%]+ tk , its velocity and acceleration
as a function of time are:

g S iisA+k v =84 v=81"]+1k
@ Ty TTITET e Ol
a=_8j a=8j+k a=tTeJ J o,
L a ]
Bow - 1
solubo F=Cc+ 9t 94tk
| T/
T @
V ]
x - d - %)
e
10. A particle moves in the xy plane. In which situation of the following V, and V, are both
constant
Situation X(m) Y(m)
A 2t° . 4t+3
B 4t°-2 +3
C 51 2t+1
D -3t to -1
(a) A (b) B (c)C

Sn\\A‘(‘\'OV\ ’ ’\_}? = dr _ B
At
=gt = \1* - dX

4. 2t - \\j_ dy

— y _
0 sdy SeUon W s o\l | @
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5. The components of a car’s velocity as a function of time are given by :

Vi=2t+3,and Vy=41t-1,its velocity 1% at(t=1s)is:

(A)V=9+11] (B)V=5+3] (C)V=7i+7] (D) V=11 +15]

Solvbn -, N(|

v 23 Nyl e
NNyl ay) =T @2t a3) e+ (gb-)

at t=le = N :@a3):00¢-1) 5

Q.2 A car is moving in x- y plane has X- and y- cooralnates that vary \/(th time x-2— t* and y =2t+3. Where x ( in
'meters) and t(in seconds) At t=0 the position vector is:

() 2im (B) 21+3)m () 25km @ &m . (E) 10 ]m
Q. ‘f t t' 2), the magnittlldeﬂof the instantanesous velocity at t=2 s is:
affnf/?””g o l(OE';) (3)3 m/s (C) 1.64 mis (D) 4.5 mfs . (E) 25 m/s
) /L .
solwlion. - _+ Yzat+3

To%l499 = T = @-tY r (2443)5

at t-o = FH. Q-0)c' 4 (o+3)9':u'+3j

- —‘%— = -2tL 31 ®
at t:-7¢ — V- —’L(’L)L'+’l-j ~ Y320
Q- JEWlaen = 4z me (D)
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8. Acar tra\)els east at 200 m/s and then travels west éﬁ 260 m/é,,, the change in its velocity
is:
(a) zero (b) 400 m/s east  (c) 400 m/s west (d) 200 m/s west

i
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N, =~ ~Zool

Ny =2 200 W[ ea
\17.'- 2 00 A [ WU\\\ =
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11.The components of a car's velocity as a function of time are given by vx= 6t2—5, vy="-

3t . The acceleration components are:

(A)ay=10t (B) ax=4t (C)ax=61 (D) ax=121
ay=-12% ay=-61 ay=-15¢ a, =9t
S o) \A’f‘ 'W)
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:l 1 The velocity of a partlole movmg in the x-y plan is v(z‘) - [(12 - 3t? )i+ 5]’] m/s. The acceleration is zero

! when the time is: :
(A)12's o (B)2s » (C) zero (D) 14 s (E)5s

Solution ..

» Jd) i(\@t-?‘l‘l) C+59) m [,
= j,ti‘ (2 -6t)¢'+ 0)
Y
A~ o — ln-b6E=0
it e =t @

>

Q.4 The x-and y- coordmates of a partlcle in motlon as functlons of t|me t are glven by: x= 5t2 3t+6 m

=3t-3 m. The magnitude of the acceleration is: .
A\ Zero (B)10 m/s® (C) 5 m/s® (D) 12 m/s ‘ (E) 15 mis’

<.$0\\AH3Z\ " 2
*: %t—3t+6 ” ﬂ:.g‘l"‘g

Vo WUa9) = 76T -3t+6)U'3 (30-3))
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origin with initial velocity v,=8i+12] m/s and a constant

16.A particle leaves the
m/s2. The particle’s velocity at t = B sis:

acceleration @=4i —2]

(a) v =24] v =32+24] (c) v =32i (d) v =321 -12]
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23. A stone thrown from the top of a tall building follows a path that is:

(a) circular (b) parabolic (c) hyperbolic (d) a straight line

Solublon -

LK
pavabolic patiy

o — \

19.The maximum range of a projéctile is at launch angle

(A) 6 = 25° (B) 6 = 35° (C) § = 45° (D) 6 = 55°

So\\AHOY\ .

Por Watimum rang, 9'-‘150@

20.In the projectile motion the acceleration in the horizontal direction is:

(A) 19.6 m/s? (B) zero (C) 9.8 m/s? (D) 4.9 m/s?

'io'\\'\\“. RN

m—

<

£
; | 1y 2 2|
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Q.2 At the highest point, the magnitude of the acceleration of a projectile is:
(A) -9.8 m/s? (B) Zero (C) 4.9 m/s? (D) 196 mis>  (E) 9.8 m/s?

sslubion |,

, LI L R I D WSl P VA E
J‘-" ulb g/L/‘J’ VL"J'U'—[ )/4 - ‘
S 1 = -
yyivi, | a=-:-9:8 m/J

N’/j/l.;f
\A] - 3 - 9.8 m[a* @
tward e ground

Q.10 The initial velocity of a projectile is 150 m/s. The angle between the velocity vector and the trajectory at

the projectile's maximum height is:
(A) 90° (B) 45° (C) Zero (D) 83.1° (E) 36.9°

Solubian
e v
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1 . - N . - .
31.The horizontal range is the horizontal distance the projectile has traveled when it returns

to......
(a) the origin (b) its max. height (c) its final height (d) its initial
height
! P
S wmbon., -

The WNorizomtnl Yangg i

the \noyizentul distance The k— =
R =Rang,

projechle Wae trateled Lywen
b orewrne b (B dnitral hefgnt @

~ - , ey
Co rpiitl P & O o) L]
Ay gV G =a

A Ll

izontal velocity component v remains constant because

35.In the projectile motion the hor
al direction is:

the acceleration in the horizont

(@ a0 (b)ax=9 (c)ax>9 (d)ax=0
selubion
_—
s ® ) Vs a
(Ze’y, o\'fy} «
A, - ¢ N
b W = \loCo?Q
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25.A ball is thrown at V, and angle 6, above horizontal and returned to its initial height. The
path of the ball is called:

(a) Range (b) Trajectory (c) Horizontal (d) Vertical path

L - _path
3 ! 26.In question 25, the horizontal component of the ball’'s velocity Vy is:

- (a) Vxo = unchanged (b) Vxo = zero (€) Vxo = Vo (d) Vyo is changed

27.In question 25, at the maximum height, the vertical component of the ball's velocity V, is:
(@) Vy=Vy (b) Vy = Vo (c) Vy = zero (d) Vy = Vo

Solublon .

T],\e Pﬂljt\/\ QF ‘(‘\,\L bﬂ“ N 0
1S called tra] ectory (®

Ny= Yo Ler g I 2uviP
e = unthangg >
— _

at Bae wwL{muw\ \Mffht \13‘0 @

time. The acceleration of one relative to the

24.Two projectiles are in flight at the same
other:

a) is always 9. 2
(a) ys 9.8 m/s® (b) can be as large as 19.8 m/s? (c) can be horizontal (d) is zero

Selublon

B e S AR
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216 A boy.kicks a ball at an angle of 30° to the horizontal with a speed of 14.0 m/s. The time it takes to

-each the horizontal range is:
{A)0.92s (B)0.71s . (C)0.15s (D) 1.43s (E) 0.38 s

Q.17 boy kicks a ball at an angle of 30° to the horizontal with a speed of 14.0 m/s. The maximum height that

the ball can reach is: _
(A) 9.87m (B)4.13m (C)15.33m (D) 12.68 m (E)2.5m

Q.18 boy kicks a ball at an angle of 30° to the horizontal with a speed of 14,0 m/s. The horizontal range that

the ball can reach is:
(A)17.32m (B)18.7 m (C) 15.33m (D) 12.68 m (E)14.0m

Solution .

B=72s Uo= |{ MI;
E- %U°S§V\6 _ q_([c/)&n'n 36
3 ) 9. %

= 4¢3 » @

L

3 2%9.8

- 2'}5“/\ @

2
R. U Smze UY* sin (2330)
J 9.3 N

7 . v
W o, ®

(2 , 2
H’ U (S‘!V\@) ) U y-v)z(S;V\3OJ2.
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Solubion:

@kfﬂ%’:

-~ gy
ool £~ Wit .
@it - B8 ML -o00r B

|, The maximum range is:

i an;ggle of 0 from the horizonta

29 A ball klcked thh a velocity of 15 m/s and with
A) 25.85m B) 40.82m C)50.20m , D)22.96 m
selubion .
o=
Us 2\ M [p R |
war = ?7
L YL

N

21- 96 mj
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Q.14 A projectile is launched to achisve & maximum rangs of 140 m, the speed of the projectile must be:

(A) 17 mis (B) 27 mis - (C) 37 mis (D) 45 mis (E) 10 ms
Solubion -
Qmm\ = |dom Uoz 07
1 (A
. Vv - Uy .
Rway =g = lo:g =

@ A Prodectile ¢ launches at an

mgle <uch  Buat the wiakimum heig e

reacled équl& e \/\.or;iom‘l‘al Tan9e . The

launey omgle (S
@ 2250 @ ©3 @ 7

Selution . H-R

. B=7?
)
{EOMG*:&P{L — Etan6- Q_R& -4 =3

Gz‘t‘an"’( Y) = Z5.94° @
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bail Shol Up mgan angle 6 ‘\"Nit'h;ft’b'g_._horizontal. with 2 speed of 30 m/s. The time that the object needs
to reach its maximum range is: '
(a)4.3s (b)3.1s (c)42.4 s (d)0.41s (e)6.1s (f) 129.9 s

solubion ,
p— Uv= 30 M,J‘

MaXimum yYang, 8= (sg°

L. 2Us8ing _ 2(30) §1n ys°
d 9.8

= .33 ¢ @
Q.9

A ball was projected upward at angle 8, with the horizontal and an initial speed of 50 m/s. The ball reached
the highest point after three seconds, the angle 8y is:

(a) 11.3° (b) 34.4¢ (c) 36 (d) 60° . (e)d7° (f) 30°

S b\ \A'\?"QV\ ’

OQ‘LSOM/'I« G__?

sutwit=30 = L _5(3)
Py

ko 20s8M8 o 4 2(59) sine
3 9.8
SnmB:= o'584
8- sA L 05¢g) = 3¢ ° ©
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22.A large cannon fired a ball at an angle of 30° above the horizontal with initial speed
980m the projectile will travel what horizontal distance before striking the ground?

(a) 4.3 km (b) 8.5 km (c) 43 km 7 (d) 85 km

Selubion .. B8=32

Us: 980 Wl [ p

R - U‘E N 28
3

gy sn(¥3y 2,
3.3

= 84870.5w L &5 by @

Q.8 _ ‘ : -
A stone is thrown up with a speed of 20 m/s making an angle 45° with the horizontal. The height of the stone

at half the range is:
() 198.6m (b)e8.8m (c)204 m (d)y10.217m (e)2038m (H40m

S o\\A %\' oW\ -,

Us=20 My 6= 4s°

Y oo A Cibuir b §wry
Lieen ol H
lwne |

& U*“zg : xR FR
3 b\(
9 pin g5y R

T tvag - oM (@)
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32.You are to launch a rocket, from just above the
velocity vectors: (1) v, =20 +707, (2) V=
v, =20 —=70;. Rank the vector accordin

> ground, with one of the following initial ‘
=20i +70j, (3) ¥, =20 - 707, (4)
g to the launch speed greatest first.

(@)4>3>2>1 (b)4>2>3>1 (c)1>253>4 (d) all the same

Solubion

peed - [U]

O 1% -\a9% 207 = 228 /s

@ (vs] = \[(‘10)24(70;2 = 7208w/ p
@ ] =V @9l (o = 72.8m

@ lf’/-:, z f(~lc)z_+ (~§7o)1' - 7208 " /p
all  the same (b

Q.7 A projectile is fired from the ground at 45° above the horizontal, f it reaches the ground at 60 m from the
starting point, the initial velocity is:

(A) 34.3 m/s (B) 10 m/s (C) 196 m/s (D) 24.25 m/s (E) 12 m/s
Q_i_ﬂ___\f_‘___‘}_‘_/\_ ,. 8=(s5° Uo =77 B |

R - USS{V\Q@—:) o - U}&n'nggm

B g 9‘% kT —>"

R = 60M
Us = 2425 M/
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[ N . \
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gl i W
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28. A ball is thrown with initial velocity vo=120 m/s at an angle 8,=60° above the horizohrt'eil,
the vAeIocit,y Vo in unit vector nojation is: . A
(a) v,=104i +60; (b) v,=60i +104; (c) ¥, =60i (d) v, =104

29.In question 28, the acceleration in the horizontal direction when t=5s is:

(a) 24 m/s? (b) - 9.8 m/s? (c) zero (d) 600 m/s*

5’:}%&\'0\/\ ., S - \20 Wi l,[\ A :670

[ ey L+ Uo &\'Y\Gj
T2 = 1eterbol +oliviso]

—

Oe 2 60(.‘ 4 'O3-ﬂj (m/‘l\)

m— ey

v e Worzwtul o yecton
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13. An object was fired with an angle 30° with the horizontal with a speed of 80 m/s . The vertical component
of the velocity is:

A) 40 m/s BY4.0m/s C) 15 m/s D) 35 m/s
colutian 6
e G~30 U= Kom /,/‘

U= 7 ¢

Uy = Uolivte =D Uy = Bolinzo = Yo m Jp

®

20. A projectile is fired with a velocity of 80 m/s at an an gle of B to the horizontal. If the vertical component of -

the initial velocity was 60 m/s, the angle 0 is: . .
A) 48.6° B) 54.5° C)32.23 D) 20
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21. A bullet is fired horizontally from the roof of a building with a velocity of 850 m/s. Its height in 3.0 s is:
A) 294 m B)-44.1m C)-100 m D) 19.60 m

22. Referring to Q21, If the building is 100 m height, the time for the bullet to reach the ground is:
A)3.13s . B)8132s . C)4.52s D)20.41s

Selu t‘\'OV\ 3

Rived \now{;%m’m“\j = B=o¢ ,Uy=o0

U = o Uy
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12. A man throws a stone honzomallv off a cliff that is 40 m above the sea level. If the velocity of the stone s

30 m/s. the time it takes to hit the sea level is:

A)349s B)4s C)2.85s ' D)6s
Solubion:
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33.1n the projectile motion, the vertical velocity component vy

(a)changes (b) remains (c) equals (d) vyequals vx
continuously constant zero
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j] Q.27 If a ball is projected with velocity 30 m/s at angle of 30° with the horizontal. The y-component of the
1velocity of the ball after one second is: - -

1(A) 0.2 m/s (B) 20 m/s (C)5.2mls (D)10m/s (E)y12mfis
s o\utiev
0
Usz30 ™M /,}\ G =3¢

Usg = Uv3iM306 = 36U 306 - |5 "
Ueh = \5 M [} Py - P |
. -9.8wm[}" E-te
Vg~ Vgsrat 2158 29,801 = 22wy,
(o
@ A shve 1S Batown oyt lly  awvd
Pdlows e Pathh An2 “Sown. The dicection
OXL e aCCe/emHm ug %\AL Shone at Y im
*
Ch B — N
©! (& «— ) \ 2
e . © L ¢ Wil a Gy
boword e 9round




RC\«‘-}

@ A rbane 05 thpewn lnrlzonl‘dl’o‘l Pram  The

AU

“Lep R A bu"a"g of height Zsm , wi'th <«

"""”NI =

, ]
Caitial spied op Ismls - Find the speef of the

“:‘/4'/
stne 2 & aPter it is threwn.

@ wsmir (B 3% mle (© lIsmir .iomlf@omx.p

harlfo}‘)t‘dua = @=o Cedm o

bso|u'l"l ol - Parewn

’

(3
Uz || Ny ANy

(J;L; UOCD;G: \ECﬁSo >: ’SM/J'

U‘J; U‘-g + at= o -9:8(2) = ’~’9'§VM/J\(?/~.\E,.,.L

2.
U= m = 2‘!-?})1/,(‘ < Zs mir @
-
| (g o S ] bl LR
y\ow%onh' Comf ohent of ‘H’\L \lelo(_l'f"c'j Ny.- 7
Jeytical  comfonutt  of Hhe Nelooty Ny
| : pURg N-/\)\ N’J'.LI C"J‘L”'J
Nelouty ( speed) Y/l \J“.\UJ B ISP LR




@ }Q bdll Is Shet }QVOM ‘Hqg t;;k:f

el
a \owlo{mgi/ af Lv.elgh{- 2.5 M with Cnitigl

el

coity T - %-8L‘ +_3~7J 1 ke by

- 3 T
N M'COHO{;L\/‘LM‘ N J(\\/’Q W 4 Wifbts/(z GP e
pall iy T T
abs Ndeay st e e it by wc

| Y¥ound ?

S

? So\v’b‘\é\/\

| ~

\IVA z 9.7 Wi p
*é =7

3 =(97) +1(~9 ) (-175) = 329.09 G
:\&8 4—\3(] VH’,.T ,(_,LO_.,_,& /
R N2 YNNG \/Bf) +\!8‘/) 20y




\C\/\ q |

| =+ A ball ¢ shet Brom the  Gyound
'L'njto \?\42 air . At o hu‘glqi‘ _019 \Q«Sml
I'l':S‘ \lL!ocn'{H ¢ o'BA:cr;l,g,ﬁ{ Fo be <= S %(+599

Sl The Mﬂgm’@/w/e of Hi ball %

Clnib\‘ai \lc!oc({‘_j 15

Q\mmn @ =%y, Qiﬁvmzfg;;/

Solutrian N

i = %‘BL—\“E‘I?j WE/J\ qu/ Y~ )

| e ,
Vi = 58wy, \ <y

b
= g 7 W !,{‘ % a
oy = 7 Az 38 mile Y- |
5.8 928

BACRRE VUL UE) +1-98)(g) T
\{ <\\_‘"H\(—\s
9 - @ + @05 (115)-339 ") W= 1g g

\\cfmz—j Ws@ HWeY® = 9.3 mip (B




\owog

Uniferm | Cil’CM\m’ MGJ“*“,\,
— Nzl g 2L

(radius = p) £ Bdr i P ¢ Yl
Az Cﬂ\/\‘{“t"lpe{‘d( qCCZ/&r}(‘l‘io)’) .

 (rndiml  acceleration) o4l £
~

;-_J:L__ boward  Ehe cewter and
R \ ey Pendicular o The

\lelou')rg Claia) S
) c'\:Sl‘CC].’)

/

j)le oS q}jU &

'r/“;fé}l Ol gt

T= P{'ﬂw/ CO\' Time ofﬂ 6Ne Y@\lo\u{‘mv})

T 6}\)1 Lﬁ | ( “eols (\_UJ] N..,) oz ol
"7 N R = CrcumEerence= w3V A Lf aﬂwu
s “,,ﬁ}ﬂ

T 2’1T tr/ (_/\m w2
3 Toun] L
| g; ?rﬂ{u\emg (C\vl¢ & “Wl )/‘L))D./\n R g:,?_ i




| \Ch 4}
, @ ’ﬂu \leloc[’(}j OWIJ OLLce/em{#l'm o{’
| S AV W) oyt |

a loopg (N A Uniform ciradar motion are

@ af\‘ﬁﬂerd ng\j L}So @ AvLLeved by I35
(o Per penoicular @Pm’ﬂ/!é/ @ 1) o< o;-ﬁgg{ |

—_—

Solution s N LA — Pzr,DeW(eUl(a"\,
- H’»L‘{, l‘L
© ah
Ex) P plaver vuns (n 4 Civtuly " |
[ g Gl e
wl')(-l/\ CoV\:JCMWf/SP’Md T he a{l‘re.ch‘m ,
| R s of
\/\\S C&Y\J(‘{fpeé‘al/ O(LCelQraL{*fw) ('3
DA

- ~
@ tewavd twe Cenkey AT
' gy @ outviaid oY

@ (v bthe  Posibive Yoo di ¢

SA) s
The  Cepter @)

@ V)“ML OF 1\\r\ﬂ§{

gé\m’tfuv’\ ' kuw.ﬂ{o(‘



\ Cw g
4. A particle is said to be in uniform circular motion if

a) its velocity has a constant magnitude

b) its velocity has a constant direction

¢) its velocity is directed towards the center
d) its velocity equals zero

Selution - o o

3. A particle in uniform circular motion of radius r = 2m moved one period. The
distance that the particie travelled in meters is:

a) 47 b) 27 ¢ 7x d) 37

Sohﬁ"ﬁ'o‘h SR K’;QM
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t a constant speed of 4 m/s on a circular path of radius

51.The period of an objects moving a
2mis:

(a) = s (b) 27 s (c) 4r s (d) 87 s
52. Referring to question 51, the acceleration of the object is:

(a) 1 m/s? (b) 2 m/s? (c) 4 m/s? (d) 8 m/s?

_g_o\vx’c\'W\ ,

U= L}M,']\ Q<_2M T'L'Z?

1 [

49.The speed of a car moving in a circular path of radius 20 m with a centripetal
acceleration of 5 m/s’ is: :

(a) 10 m/s (b) 100 m/s (c) 4 m/s (d) 2000 m/s

Se \\A b" QW\ 77'

R-2owm  A=zgm/pt U =17
2 "\
a ’—,('L—— F—‘—) % - L
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Q.9 A particle moves at constant speed in a hori ' i [
o9 A parile mov p horizontal circle of radius 5 m, making a complete circle in 4 s.

A) 15 m/s? 2
(A) (B)10 m/s ~ (C) 8 mi/s? (D) 12,34 m/s? (E) Zero

S ol Vlh. oW -,

R:SM

ComPlete  civcle tm Yo —= T= ¢p

T 12LTR o LI':. &13-]3‘7“5
) U J

. 1.5 M
Jez 78 )

1
pL U - (Z.%%)  _12.3 m/pt
2 5 ®

Q.11 A 5 kg body is moving in a circular path of radius 0.5 m in radius with a constant speed makes five
revolutions per second. Then its speed is: :

(A) 16.71 m/s (B) 3.14 mls ©)75mis - (D)020m/s (E) Zero
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47.A stone is tied to a 0.50-m string and whirled at a constant speed of 4. m/s in a vertical
circle. Its acceleration at the bottom of the circle is:

(b) 9.8 m/s?, (c) 32 m/s?, up (d) 32 m/s?, down

(a) 9.8 m/s®, up
down

SO\\KE{ I\ ’,

R = 05w ()"."] J_,’a

g- g mly

s
=

\1‘3 DQ,L/\J‘
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VA C
R Ihge
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A=

46.A stone is tied to a 0.50-m string and whirled at a constant speed of 4m/s in & vertical
e circle is:

circle. Its acceleration at the top of th

(2)9.8mis>up  (0) 98 m/s?, (c) 32 m/s?, up (d) 32 m/s?, down
down ‘
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biological sample in a 1:0-m radius centrifuge to have a centripetal acceleration of

45.For a
25¢, its speed must be:

(a) 11 m/s (b) 16 m/s (c) 50 m/s (d) 122 m/s

<o\t am
J ——

R=\wm A =254 -15 98
= 1295 m [t

L 1
o, V- = /At]s:i."_— =

3

v. 5.7 M/p

18. A car travels in a circular track of 200 m in circumference at a constant velocity of 18 m/s . The radial

acceleration of the car is: _
A) 8.37 m/s® B) 12.8 m/s® C)7.31 m/s* D) 10.2 m/s*

S olubion .
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14. In the figure, a car moves at constant speed around the circle path in a horizontal xy plane,
~'with the center at the origin. When it is at point A its coordinates are x=0, y=3m and its

velocity is (6 m/s) { . When it is at point B its velocity and acceleration are:

A

A) V=+6] and a=+121, respectively C) v=+6iand a=—121, respectively
5 v

B) v=—67 and a=+12], respectively D) v=+4] and a=+12{, respectively
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50.The period of a plane that enters a horizontal circular turn with ¥, =2007 +600; m/s and
32 s later leaves the turn with ¥, =200/ +600; is:

(a) 12 (b) 16 (c) 32 (d) 64

colubiom -

Ule Up = 2000 4800 ™MD
- It d;*ﬂ vl NS (O

53.A particle is moving in circular path, at point P the particles velocity is: 7 =37 +4] at

which point the velocity is ¥ =-3{ 4]

B
.4 ™
c (f y""»‘ A
N /
N },_ //‘IP
D
(a) A (b) B (c)C (d)D
S Q\M’Y T on\

. A , ' A

U-’."’B(.‘qj&\f)\r‘j,(f Cw .
\ pl  U=3U3+Y)

NENEDTRA ;
g o Y\ /G




| Sw 9\ &

i 31. Two objects having masses of 1Kg and 2Kg moving around a circle of radius r= 1 m and with v’
=1 m/s. Their accelerations are related by:

a a

SRR

;A a—]: B) a—zz C) q,=a, D) a=a,=0
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. 25.  The gravitational force of earth acﬁng ona 1- kg is »
a) IN b) 89N ¢)9.8N d)980 N

e
4

S Q\‘A ‘(‘\'“\/\ '

= m— YA :\
Wz w4 - (x93 W
n
~as N ©
32. A girl weighs 489 N on Earth. Her mass is; '
. a) 50kg b) 489 kg . c)9.8 kg d) Okg
AR ISV
22 WERTYRY M 2 7]

T

\/\/cW\g = 493 -m(9.%)

VWA © ———— % Llﬂg)rz;wgorél@

22. A particle has a weight of 22 N at a point where g = 9.8 m/s?, what are |£s mass
and weight at a point where g = 07
(@) m=2.2kg (b)m=0 (c)m= 045kg dm=0
ow=0_ . W= 22N W=0__ " .. W=45N
~
< Autiow - w,fL’LN 3 -3.9Mm/n"
/ -

'\’ﬁl___/‘ /Z'L < 22“19
W LT e g 5

Tt
4.0 —2 WM*= 1195 & sy T
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8. The ratio between the mass and weight (mass/weight) of any body at any point on Earth is

241 (5198 o 98 903
SQ\“HQ .

W:Vvlcg
W X’

—————— c

WY

Q,l-—
e
&

~18. For any object the mass and weight are:
@weight ‘s force and mass is not
D) mass is always more than weight
c) weight and mass are vectors
d) weight and mass are equal

- —

Q\M“C{“V\ y oo
S’//.—---;——"“'-——' réb M’/S/\ N:’.“-”"é’ 2 9 %

weight 15 Rerte avd wase 19 net @

e

16. The unit of force called the Newton is

= a) 9.8 kg.m/s’ @1 kgm/s? ¢) 1kg of mass d) 1kg of force

S o\ V\‘C‘\'D“ | - 1448

N - M-M,J’L @

The two quantities are measured in the same units are

3
Y _
@ a) velocity and acceleration @'weight and force

¢) mass and weight d) force and mas
]
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24. A -car u-avels east at constant veloc1ty The net force on the car is;

a) zero b) east c) west d)up
SO\V\"T{W\ . va“rl*omb \1@[0(! t‘y ] A/_y-' ~y s
=
c))y)

et 420’((2,/: 0 if,._o @

3i —4jm/s, one of

6. Two forces act on a particle that moves with constantvelocity v =

the forces is Fl =2i —6] N,what is the other force?

() F,=—2i+6]  (d) F,=-60+10]

(@) F,=2i-6] (b) F, =6 -10]
Selvtian . Constunt welac(}\) =T
i? A7yl Gsbrs G
~ 0
—
) 2-6) =0

r{':’l,: _.4,[.'-\—-67 | @

hanging velodty v = 20-77,
2k . what is the third force ?

25, Three forces act on a particle that moves with unc
k and F, =-51+8]~

two of the forces are F 2% +37-2

A - ~ A ~ _ S 5'5
(@) 3-11j+ak O 775 © - 3l+11]-4k (d) =75 +5]

\u\-mV\ \/\V\chmf\m»g \lLloutH ?,:a:;,:'x‘:hr;_)l
g:\ '\-;’L 5\-;3 O djyj NJ“" NS L’é'((\'?"/)

fLU«-?’) Ak --5St +8) -1k +F3 =0




s ©

8. In which figure of the following the y-component of the net force is zero?

go\u’v‘w\ﬁ'.” -

b do{(/l(/,’ -
s Ry 6-(13D =0 ® '

Ve

17. A rope from the ceiling suspends (4 3) a ball of weight 5 N. The tension in the
rt;)e I;T b)49 N ¢) 500 N d)ON

R | G e T o)
s U e U o)
2%y =0 | W:GN

T=W =9 N |

W:—Y’z‘j

Q.17 A string from the ceiling suspends a mass of 3.5 kg. The tension in the string is:
(A) 49 N ~ (B)34.3N ~ (C)35N (D) zero

Solvtsvy v - 3. g l?

T=Wemf-3.5%9.¢ Wz g

~ 393 N



20 kg hangs from three cords by means of a knot, (the mass M

12. A block of mass M=
does not move), what is the value of tensionTs?

T,=130N

"knot

(a) 230 N (b) 196 N (c) 426 N (d) 226 N
-
Solvbion ¢ W\ - 20
/ -
_——
/\—%

Tz = Mgz 20¥2% = 96 N "
J

ddition of forces Firand F2 7

" B
d)
F->

4. Which of the following figures correctly show the vector a

. F R )
(a)h (b) EL (©

F> F,
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" 11- A boy stand on the ground \evel,.ifhis_mass is 40 kg. his weight is:
(2) 392N (b)392 N (c)392N (d)3920 N e=35"/

/ T,=20 N

12- A body of mass m, is hung by the ropes at equilibrium as shown in the figure.

The valus of the mass is:
(a) 1.17 kg (b) 11.7 ke () 117 kg (d)0.117 ke
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‘ lock B of unknown mass M hangs by a cord from the 5 =

cellln by meéns of two cords. The angle 8= 20° and 8, = 40°. The Cord 1~ %ord 2
tension i cord 1p rs 90 N The tension in cord 2 is:
: » 5
M
(2)122.7 N (b) 1104 N (c) 859N (d) 98.ﬁ N (e)9.2N (f) Zero
'
< amton
— \ =9 0 N \ 7 = ? !

<f4-0 AT

T, Cotls = T| Cot2d

_— 9o T
A \ o
- = T TSWie T TGy
3N 8 NS ©



A block of mass m = 5 kg is hanging by two ropes as shown in the figure:

W
/450

7. From the figure, Fretx on the block is:
A) Ticos45-T2c0s30 =0 C) Ticos45—T2c0s30 =ma,
B) -Ticos 30+ T2c0s45=0 D) Ticos 30— Tzcos45=ma,

8. The magnitude of weight (W) in Newtons is equal to:

A) 98N B) -9.8N C) -49N D) 49N

9. The free body diagram representing the forces on mis:

|
|
|
|
|
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Q17- Weight of 50 N is supported byarod and a c_gbl_g}as shown in figure (4). The tension (T}) is:

" A) 4577N B) 138.59 N O 778N D)87.77N
Sa \\A&\' ()"
Ma 2So N
o

| = W\f}ﬁ,_ .'50
SW’Y\L’o ‘S‘\'Y\L[o
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Which law says that force is equal to mass times acceleration (F =MA)?
a) Newton’s second law of motion ¢) Newton’s third law of motion
b) Newton’s first law of motion - d) none

— !/, -
CWi Sk wels

aw, acceleration is always in the direction:

22. ., As in Newton’s second 1
¢) of the net force

a) ofthe initial velocity -
b) of the displacement d) of the final velocity
¢
<o\ on
— Y =ma

-9

R R i

et Rerce [vesutbant) il

y of a mass of 48 kg , when its

- aclelefatim

13. What is the net force acting on a bod
acceleration is 6 m/s* ?

(a) 758 N N (b) 182 N (c) 288 N (d) 470 N

—

So\v\‘\?\r“\/\ ’, ' '
— YW\ ‘:\}3 @ A-b M/,]‘,L

- = \Mﬁ‘cL\"B)LgJ = 288 N
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2. A force of 0.2 N acts on a mass of 100 g, what is its acceleration?

@)2x102m/s  (b)2x10°m/s* (c)2x10 3m/s?  (d) 2 m/s

seluly

SRR Fzo2N  waclood
l()o |
= =0

F”MA - A - E_—-— 000 g

™
» L
A< —qc—)-:—\— - ’LMIJ‘,L (0‘0

eleration is 8.0m/s?. When the same force 1S

17. When a certain force is applied to 1 kg mass its ace
The mass of the object 1s

<applied to another mass its acceleration is 2.0m/s>.

a) 0.25kg b) 05kg ¢ 16.0kg 4.0kg

?;0_\\/1‘{\\0"11 W\\:\\? A= 8w |t

C-omyal 2 W) (8)

LA A ' -
L= a"’—: L pt

F < WL A = § = \M’L(’L) ..-e,w,z,_k/?

rrge &

TeMidicwmma, =3 (1)), (1)

\M’L:L}@ @
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16. If my= 2 kg and m>= 4 kg and the same force is applied to both masses, then
the ratio of their accelerations is:

% e . 4 _1 a, _
(a)a_,_E (b)a—]_z (c) 274 (d) a1_4
S olukion
— Y2 wmMiate mqag

201-4a, & 5. yar  =LY)

17. A force F applied to a body of mass mo giving it an acceleration ao, what is the mass

of a body x if the same force is applied to it and accelerate it by ax ?

(8) my=myZs  (B) m=my= (c>m,=%:- (d>m,=%
S)\m’c\m . C A

e

F’: Wio Ao = YV\,* a,,,\

WA, . W, Ao
+ e ag| (2
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21. A 9000-N automobile is pushed along a level road by four students who apply a total forward
force of 500 N. Neglecting friction, the acceleration of the automobile is '

2) 0.055m/s? @ 0.54m/s? ¢) 1.8m/s® d) 9.8m)s?

gj\ ubliewn .,

W""Mgz 9000 N

~ w_—— — qOOO ~
A 3 0z = 91%8.9 &
"F»_%oo N a -7

L]

I

;f;w\d\_——fb So00= 918 YA D

ag G«S"} M/OP,L @

& .
+24." A ball with a weight of 15N is thrown at an angle of 30° above the horizontal with an initial
Speed of 12m/s. At its highest point, the net force on the ball is ’

2) 98N, 30°below borizontal b) Zero <) 9.8N, up (@) 1.5 N, down

S elubion
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£ Ly /d
0 c~gmipfsl> 2! # /IN
&

net gﬁcf_: mwma =l - \gN J, lown
ol @

W=mg - \.5W
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1. What is the gravitational force on a man of mass m when he is sitting in a car that
accelerates ata ?

(@)Fg=ma | (b)Fe=m(g-2a) (F=mg (d)Fe=m(@a-9)
W 'als) 75 ~ 1
gu\v\ “Vl grﬂ\l |'EMEI'0V!0(I Pufc,e_ _ Yy\g

Wekgzwmg O

19: A constant force of 8.0 N is exerted for 4.0 s on a 16 kg object initially at rest. The change in ™~
- speed of this object will be ' ' S

2) 0.5mis (BY2mis ¢ 4mis d) 8mis

So\v\HnV\', F‘:%N W\z\ég

;:mp\ —= @g-lba = a:O'SM/,J\A
(vt b
wiblally at  yept = UVe-o

Uo -
0.0 U’_ ,?? A - O'SM/J"L t‘:q'r\

Uz Verat - 0+ 0.5((/) ~2m [

T’AZ C'/lﬂll/bjl (_'y\ sfp{%/: U= U
- 2-0 :ZMIP @
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30.If the 1 kg body has an acceleration of 2 m/ s? at an angle of 20° above the positive direction
of the x-axis. What is the net force in unit vctor notation?

(@) F=034+094] (b)F =1.887+0.68] (C) F=068+188] (d)F =094 +0.34]

Solubimw  waz 1B ‘o= vl
. _

A = D Cof 2ol LWN20) - "33L'+0'63‘/j

{E:MT:(UU@@L'-} 0. 6697 )
. 1 B9k 006849 ) ©

.16, A Newton is the force:
a) of gravity on a 1 kg body
b) of gravity on a 1 g body
that gives a 1 kg body-an acceleration of 1m/ §
that gives a 1 kg body an acceleration of 9.8m/s’

Solubion
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Q.11 Two forces acton a par‘ucle of mass 2 kg. E = (80?+60])N and =(40?+100hj)N The

magnitude of the acceleration is

(a) 25 m/s?® (b) 50 m/s® (¢ ) 100 m/s?® (d) 200 m/s?  (e) 400 m/s® (f) 10 m.’sz
r ﬁ
$¢\\Ab\‘~\\/\ g WAL = Ztﬁ la ’ ??
ﬂ P -

O N\

. , . . —

, ——ﬁ J..,L a '-‘60(’4*.8 ]
rle)—1a == - &)
\1oC + M je

3 . (G Gt = loomlst @

20. A 6-kg object is moving with a net force of 12N north on it. The object having an acceleration of

021'11/32 north  b) 2m/s?, south c¢) 6ém/s?, north d) 18m/s?, north

sabiens s 6l €20 M,
— N ) —>
T =110 W) e = ma

= 67 = Xz 2] /Y
A= 1mlet A naty @
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(A 7 )Y
EX A PON":IC’Z op macs 2% s hnoxu,z_j
e,
with Nelocity Ny = (13 +25TY5) mir Where
Hest] Tl

Lo{e twe time. The net Porce on the

Particle wm P Uunits is-

@ 26 ¢ (B 7gtc (Dl @ oot}

CSelubionne m = 2 l:‘z_j
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Nd) = 13¢ +”2.3“é I (i)
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25.  An 800 N person is standing in an elevator. If the upward force of the elevator on the
person is 600 N, the net force on the person is;
1400 N )8OON @ 200N d) - 600 N

o

Srg\\/\.b"w\ . W — WLC? Z. Y0 j T': 600N
T

w4 > T

net Rerce = oo - boo=2a0M ], g
d.l-/4

26. A 1000- kg elevator is nsm0 and its speed is increasing at 3 m/s2. The tension force of the cable
7 onthe elevatoris

\/)0\) - - T OKESM-[S.

¥ g

2) 6800N b) 1000N c) 3000N QIZSOON
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1. An800ON person is standing in an elevator. If the normal force on the person is 600 N,
the person is;
‘a) moving up at a constant speed b) at rest ¢) accelerating upward
d) accelerating downward

g

W"'W\-g: 600 N

Su\\/\%\")\/\ .,

- =
a3 oo sy L1 Fo
!
acteleatiy  fownward (D
rod
g & WwW=m C?
A box of mass M sits on the floor of an elevator (s==<) that is B
accelerating downward, the magnitude of the normal force Fx: A T
‘). (3) Ex<Mg  b) Fx=Mg ¢) Fx>Mg d)Fy=0 v
M ¥
elevazor
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26. A 72-kg man stands on a scale in an elevator, before the elevator starts to move, the
scale reading is: : v
a) 165N O c)814 N d) 648N

oMb - w72 i
NJC e ll ‘iT
w o\ = 'VVlg = ?27\3'6. TJ
= Jo5.6 N Mg

SATF L T Fesbd B

26 An 80 kg man stands on a scale in an elevator cab, if the cab accelerate upward with 1.2

m/s?, the normal force (Fx) 1s;

2) 680 N b) SON ¢) 880N d) zero
s oM ban WA - B |
-Miowma = f

V- %4982 8o (W) ToRy. g0 0

Q.17 A man weighing 700 N is in an elevator that is accelerating upward at 4 m/s®. The magnitude of the
force exerted on him by the elevator's floor is:

(A) 985.70 N (B) 250 N (C) Zero (D) 410N (E) 71N

SN Womd, oo =5 m - Z20 21y

l 2t L
T—'Wtcg -a = T—?OO = A °C/(ijvw?<\

F -\ = 985.4 N @ @M.g
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10. A bag rests on a table, exerting a downward force on the table. The
reaction to this force is:

a) The force of Earth on the bag

b) The force of the table on the bag
¢) The force of the Earth on the table
d) The force of the bag on Earth

301\/\HQ“ A F

: —
w5 (p Fast W] 27 =5 T

weight of the person if the elevator 1S ©

C) moving up with constant velocity.

A) accelerating upward D) stationary

B) accelerating downward
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Newten’s H\iyd law L) Fso oS
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20.

, L cw s\

A 3 kg mass is sliding horizontally on a frictionless surface,

the normal force Fy is

M
a) 294N b) 1N c)0 d)248N

ks

Si\\Ah'OV\ : W\zg% A}‘\]

N:ma: 3*9.% :Qg.(}N @ Mﬁ

16.

23.

A box, has mass of 4 kg, is pulied over a frictionless floor with a force of magnitude 40 Ni
making an angle of 30° above the horizontal. The normal force is:

a) 192N b) 40N 40N

c)392N d)59.2N 2ig ] 30°

&\WH“V\ ’ WA~ L’ @ - N

— Csivaif, F=doM
“ Y ~o | —“ﬁéb °

N+ € sin3o=wm g Mg
N 4+ Uo tni’ = Y9 .4

N=Fuz 182 N (@

From the diagram; the magnitude of the normal force Fx acting on the box
a) Mg sinf b) Mg tan6
c) Mg . d)Mg cosb

SQ\\A E‘\V\ ', igj - 0 Q

g =mmcen

'wé
Nz MYcors @ wou? & "Wt
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an pulls on it with a 10-. force. Rank the

. A.crate rests on a horizontal surface and a wom:
de of the normal force exerted by the surface

situations shown below according to the magnim
on the crate, least to greatest

1QN
. 10N 1
o ‘ jl
- R) .

@) —

(1)

1) ,2,3 b) 21,3 0231 (@ 3,21

§5\v\h’m y W

| W3
N -~ w4 q

\f&\ losS'n3 ¢
10C0‘93c°

&-\-\os\'ngo—_vqg'\' S
. wg
N - Mg—lc)&\y\gb.: M3—5

(3) | N
Nalozmg ﬁ;\lw

(2)

e N

N=mg 1o "3
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Q.16 In the figure m,=10 kg and m,=5 kg, the gravitational force on my is:

(A) 30 N (B)147N  (C)9.8N  (D)Zero (E)75.

S o\u e

FA\ = WMrmyg -(lo+5)(9.6)
- Y2 N

Faz; M14-5%3%= Y9N £

Mo = M1AMYS < 1920

N = ™14 - y9 N

W\

1. From the figure the acceleration of the block of mass

m= 0.5 kg moving along the x-axis on a frictionless table is: F —_31\7
=

(d)-8 rn/s-2

(8) - 2mys? (b) — 4 m/s? () -6 m/s?

Colmbion

w\»,o.gkj
S ama SH‘%N

—

I-\=05 _'==) a = L}M/,j\’l.
A = Ym /Pt @

(=) <1 W
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19.  When a 25-kg box is pushed across a ﬁictionless horizontal floor
with a force of 200 N, directed 20° below the horizontal, the

magnitude of the normal force Fy of the floor on the box is: ‘ ' 200

2) 684N 5@91]7651\1 ) 245 N @134N A \ﬁu’\
¢

go\u v, WA = 15‘/%}

N

\—'— FCE)VZO

P

- 200 N
LEYy -0 o

N = Wgx s = ahgd

~ 1L5%9¢% X 1ev 1M 720
~ 3IR.Y N

22. A 25-kg crate is pushed across a frictionless horizontal floor with a force of 20N, directed 20°
" below the horizontal. The acceleration of the crate is' :

]
\ -
a) 0.27m/s? B
®) 0.75m/s?
c¢) 0.80m/s?
d) 170m/s?
soWMbm. 215y R =200
—_— A
=MW A 3
PR - (o
= Coflo = MA EP
5 NV ER

2 (o828 = 15 A& s
A = o Z5 W pt @
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Q.4 In which case will the magnitude of'th_e normal force on the block be equal to ( Mgcos@ )7

(A) case 1only

(B) case 2 only

(C) case 1and 2

(D) case 3 only

(E) cases 1,2, and 3

Q.5 Referring fo question 4, in which case will the x-component of the weight of the block be equal tc
( Mg sing )? _ -
(A)cases 1and2  (B) case 2 only (C) case 3 only (D) cases 2 and 3 (E) case 1 only

~%

Solu B'en
N 155 ) 20 &

Lees 0 MO =

©

Cafe3 2 MIh'né

O

1. The figures below shows four situation in which forces act on a block that lies on a
frictionless floor. In which figure the block has the greatest acceleration?

£ o5 ¢ s I’

e 4

Solublen ¢ L= w4 o
R SV ol AU wel iy W/J/ls
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15. Two forces act on a block of mass m= 0.5 kg that Moves along the x-axis on a
frictionless table, F1= 3 N and F>= 1 N directed at angle 8=30° as shown,
What is the acceleration of the block?

(a) - 4.3 m/s’ (b) - 7.7 m/s* (c) - 5 m/s? (d) - 7 m/s*
o\ % W ) -

=054 Y1=30  F=lpu

N

o
3y v&- F2cev3e
ig*“-‘-\(\/\ﬂ\ e _ \ \\\ >

A < 34 Y20nal
N\ - sF"Z,Cc'»’?3c) - A Cg
= _| (s530z 5= A= Y3 W pt
(=N RO i “n-2-Y3 mipt

18. In the figure, two forces acting on a box of mass m moving over a frictionless ice

along the x-axis .
What is the accele‘ration of the box?

F,

' - - F, —F,
@) a,= F, +F, cosf ) a, = F, cosf—F, © a,= F, cos@ (d) o, =125
m m m m

Sl)\ n %\’0‘(\ )
- =

o Fuindh |
\ ~7 CoTB

%'Q“F"—‘Y\’lﬂ v <\ 7\‘:_*

Ha

Lo - 1= mat W
A . Sacore=f (>

1'%
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9. In the figure a cord holds stationary a block of mass m = 8.5 kg on a frictionless plane
that is inclined at An angle 8 = 30°, the tension in the cord T
equals:

(a) 72.14 N (b) 83.3 N (c) 53.14 N (d) 41.65 N

10. In question9, the Normal forceN acting on the block is:

(@) N= Fg—mg cosé  (b) N= Fgcose (c) N= Fg+mgcos8 (d) N=Fq4

11. In question9, if the cord is cut then the mass will slide with acceleration equals:

(@ a=-49m/s? (b)a=-9.8m/s> (c)a=-85m/s* (d)a=-3.4m/s

-

Lo\vt v

w = 85 ¢ * <

B3

& NJC(:*-{' REY §39
i—?*:o

= T\ - Mg. ,3{{\‘30

= B5%9.¢ §In3e
- 4dl.685 N @

—_—

igﬂzc) = N - Y19 Cot30

'N;\MA (o16 = @5M9§ (oS30
= Fycve ) * 7L
Sairol, AU CE A b ATl o o
Az QUNB: §.§ SiN3o: Y.gm/pt  A=-dImn
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113 As “shown in the flgure a box on frictionless inclined plane. The
.agmtude of F Which prevents the box from sllpplng down the plape is:

he magnitude of F is:
\)2.83N  (B)9.8 N (C) 4.9 N (D) 83N  (E)Zero

114 In the figure, if F=4 N then the value of box acceleration is:
V1m/s?  (B)4m/s®  (C)9.8mis? (D)6m/s®  (E)2.03 m/s?

2.15 In the figure, if F=4 N then the normal force on the box is:
A) 2 N (B) 2.24 N (C)6.24 N (D) 4.24 N (E) Zero

colution

« Co830:< '5K9.4 130

?\f_‘_ 2.‘63 N @ A o
@ | \ /Cdgga
C-UN mu\@ a oo 1%

2E-Ma =D Flf20- wg 36 g
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(2) _‘a box on fricﬁo_nless inclined plahe. The
ts the box from_slipping down the plane,

1,25 As shown in the i

~iorizontal force ‘wh

-hen the magnit

BA) 2,45 N 4s(B)9 (C)365N_ ~(D)283N  (E)Zero

Q.26 In the figure (2), if F=4 N then the value of box acceleration is:
(A) 1 mis?  (B) 6 m/s? (C) 9.8 m/s*> (D) 0.50 m/s* (E)2.03 m/s’

Q.27 In the figure (2), if F=4 N then the normal force on the box is: F7e etk

(A) 7.31N (B) 3.1 N (C)2N _ . (D)5.94N (E) Zero
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24. ) The figure shows a train of four blocks being pulled across a frictionless floor by force
F , what total mass is accelerated to the right by force F?

e | > F

(a)920 kg (b) 18 kg (c) }gxkg (d) 245 m/s

SQM{*\'W\ -

P

{?\nl""t;a’cal W ASs actelerated ot

gkt by Qarce 'E c lov335 31

*:.Zag @

21. The figure shows a train of four blocks being pulled across a frictionless floor by force
F, what total mass is accelerated to the right byCord 2?

Cord 2

Cord 1

| Cord34r-—2k—1 Cord 4

sslation

Lobal wmast 1§ ncceluaded b

Fu, Yight by Cord 2 = 1¢+3

—:l?]g
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14,  Two masses my=2 kg, m;= 4 kg situated on a frictionless horizontal surface are connected
by a string. A force F = 12 N is exerted on m; as shown in fig. The acceleration of the

system is s m,
a) 2 m/s* b) 1 m/s’ —— > F
c) 4m/s? d) 3 m/s’

g——-——@"" W\\: Q,tg WAL= (’hé'

“-l72 N
2E=ma = 1= @+9)a = Uim/?

@

T - miac:= 2(1)c Yu o vy

Q.18 As shown in the figure, if the two blocks are moving on frictionless surface and connected with a rope of
negligible mass. The tension T in that rope is:

15kg Skg- F=40 N
T Av
My m, [T
(A)2.5N (B) 9.98 N . (C)23N (D) Zero | (E) 24.57 N

Q.19 Referring to question 18, the normal force on the block m; is:
(A) 147N (B)5N (C) Zero (D) 15°'N (E) 49N

soMbowi .. - | kg N M1-58  Fyep
ifFf=ma T NS wiy
« Cot35 = (M H-m)a W\’%ﬂ
\Loug‘ggb - U'S-\-g) A = e |.tY m/p
T- Mmia « Is8(l8Y)=1¢52 N G
- N
N w9, 16%9.6 = 147 T

Ml
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Two blocks _(A; 'a‘n'dAB) are in contact on a horizontal frictionless surface. A 36 N constant force 15

applied to A as shown.

F=36N

B

A

ma=4 kg
mg =20 kg

32. From the diagram above the force on B from A (Fza) is equal to

@ mga Ab) mad C) a/(me+ma) d) a(ms+ma)

33. The acceleration of the system of the two blocksis .

,‘ 15m/s* b) 9m/s? ¢ Sm/s? d) 8 m/s?

SolM Ay o W =4 g

&9

9 fF=Ma

Mgty R34

s

Ce Mt M) ot = g4 Y+10) a

Ae \SMm[pt

@

@ FBA-P’ 'MBA: ’ZOU'G)
-~ 30N

bpac Vit

@
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12.  From the diagram; the acceleration of the two blocks is; 100N N
) 30 m/s ¢) 50 m/s? | o
b)) Imys? d) 2 m/s? : 40’
Solmbyon.
w - lo k4 C- ool lo ey
M1z Yoly = 1ot Yoly)
2. Gz ma '

F’_‘ QN\ \—\-WI’L) 7

L o = U-Q'\“)ZQ) A ‘=36(:1M/J'L

(&

oy

’rl\l ‘\Ao{'{%ﬁ\(]bﬂ ?-cfce, {‘L@({%JI ‘19‘,’) 'u\
Lothw bk o bW Woper Loy s L

T = Mia < lo(1) ~724 N
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Q.28 In the figure (6) if m{=5 kg'and m2=10 kg. Are connected by
a string through the pulley. The acceleration is: o

(A)14 m/s?  (B)12mis? (C)9.17 m/s? (D) 3.33 m/s? (E) Zero

. 2y
,:ﬂ)_;s(_%;"\" (TR o/
L P T
\e L I B3 Bl ”\T TL
A

w

T - $06:5(33) =T :65,5N\C«_AJIJI.
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14. Which figure of the following shows the right direction of the tension T? (the two
masses are stationary).

e [l T T
@) T (b) T (© T (d T

So\\/&‘k‘\rt\/\ | .
/ 4 < J../ — - -
Tl T

T
T

© "

a cord that Runs around a pulley and to a scale. The
ord to a wall.

26. An 11 kg object is supported by
opposite end of the scale is attached by a ¢
What is the reading on the scale?

Spring scale
e

() 11N (b)9.8N  (91078N  (d) 215.6 N "
SoM b \ T T
W T
WA = \\ \‘g

T MA-1I%9.6 o2 6N "I

@
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A block of mass'M is comiec_ted to a block of mass m as shown.

'M\ )
=1

27. The normal force on block M is
a) Fv=mg b) Fs=Mg-T ¢) Fx=mg-T @)Fx=Mg
28. block m is moving downward, the net force acting on it is

a) ma-T=mg b) T=ma ¢) T=mg @T-mg=-ma )

Salutyan N\jﬁ\‘l ;
am—— " | ‘ ’T
v

@ N = MJ @ M3 lv‘l')l“
| o m

9) LR Ema
O Ny 3/LI/'< >y

T -MG=-ma - @

TP we cat the Sy acceuting

of the Ylock m 17
A="J=-9
- '6"’/[/\1

fj’gi.//
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31. From the figure, if mi and m; are stationary and the surface and pulley are frictionless.
- Ifmi=4 kg, the mass mp equals

2) 35kg b) 8kg ()2ke ) 0.5kg

Solutew Wz 4 % M1c 77
-~ VP
PRI V)

Rar m\ !
— TV = MI§I30 - (%9413,

-~ (9.6 N
\cW"Lg = |9, 6= m1(9.4)

W\’Lalg, O

The nomal Perce ac’cﬂg N wi
N 2 M140o830 - YY g cot3p - 33.95 N
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27. A block of mass my=3.7 kg on frictionless inclined

plane of angle 30° is connected by a cord over a

massless frictionless pulley to a second block of ﬂ
mass mz=2.3 kg hanging vertically as shown.

If the magnitude of the acceleration of each block

is 0.735 m/s2, what is the tension in the cord ? my .
30°
(@) 36.3N (b) 22.5N (c) 20.8 N (d)18.1N

28. In question 27, what is the normal force acting on the block ms?

(@) N=Fg — mig (b) N=Fgcosé () N=Fg + mg (d) N=Fq
coso coso

29. In question 27, if the cord is cut what is the acceleration of mass m; ?

(a)a=-49m/s*> (bja=-98m/s> (c)a=-0735 (d) a = zero

SM N ’ ~
WAz 3 7B wvt;’b'gg % ' AT
o= 0736 Mk ™ 0)\\\@3 \M\‘ﬁuﬁﬁ) g
R me o ~ MY
— 14-"T= mora-

NoMigcor3o= 32094 Coe3o
N - F‘g{ef‘g & = 39N

R . 3o 1)
W A - }; _..9‘6“4[*]\4_
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'10. The coefficient of static friction (£, ):

i
|
; !

A) has a magnitude of exactly 1 C) 'is in the direction of the normal force 1
B) is dimensionless D) s in the direction of motion {

S;o\u’v\' SV -

N . |
@ Aimens v opless

. .
he f°r°e that alanS Perpendlcular to the surface | is called i

A
- ) Grawtanonal force B) Tension C) Friction D) Normal fo :
rce

T gt

B,\\ \") % \' W\
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6. A block lies on a floor. If the maX|mum \%
alue f,(,m;.x of the ‘static frictional force
block is 10 N, what is the magnitude of the frictional force if the magnitude %r; E:g

horizontally applied force is 8 N?

, (a) 10 N (b) 8N (2N (d) 18N

Solutiown

e

Qn, max = lo N

P )
2E8+=0 giJ} = o0

Q\N - 2N (b

| j 8. A block lies on a floor If the maximum value fx,max of the statlc frlctlonal force on the
block is 10 N, what is the magnitude of the frictional force if the magmtude of the

horizontally apphed force is 12 N?

(a)10N (b) 12N

() 2N (d)22N

Sty v
-;_:—-—

Q(__r\ -\'zu

Ry =

=l w

" g“\"gw,maicloﬂ
f @
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A 40-N box rests on a rough horizontal floor. A 12 N horizontal force is then applied to it
but the box does not move. What is the magnitude of the frictional force on the box?
a) 33N ¢ I2N '

'b) 28N d)52N - ol 4N L, 12N
Solvtion . N
w | - |
A Ry

ig‘l\’io = F!p-: F":.l’t/\/ @

TizZ! onstant Spe db meansofafor;e.
| . :-ontal floor at constant speed C
\3.0' A boy pulls a wooden box along a rough horizon . | ¥

7 as shown. Which of the following must be true -

—
e —

| | P<fand Fn>F;
| D P=fadFy=F; b)P=fandFx>F 9 P>fad Bx<Fy f
| . ) v

vt o e Z ST

— ]

e

Fo
i@*co ng—' 319
P=2) 3

9 8y-0 FM: ;g} @
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The coefficient of static friction ps = 0.4 between a 5 kg block and horizontal sﬁrfacé.‘ '
The maximum horizontal force that can be applied to the block before it slips is:
a) 87N b) ION c)19.6 N | ~d) SS5N

sel V\'\'ftW\

\l\/“;sg M}:O‘Ll ;} erﬁ\~4>F

J
N - Mg': SK9% = Yg N MJ

b MiN-0'Y(¢9) = 19'/6__1*’
e FJ\ - 18.6 N rat
C

@ A bleclc slides ow a vouh Surface.

The plock willstart bo slide W hun
Yavallel %QT_U of 3__Ol\jl I's flPP/I'Za/. The
Coeffriciont of Stablc Rrickim Hy g,

@ o5 ®s9 ©oemn @o'éag"ﬂE =30N

Solubfon M =4 N
> | Q, P e W Y
Nowg-dol  fafF=34u B

W mﬂ:éo,d
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7. A 470 N horizontal force pushes a block of mass 79 kg to make it move w1th
constant speed, what is the value of the coefficient of friction p ?

J
|
.1(3)0-61 (b) 6 (c) 1.6 (doos

cavbon . . =79y N
E_YZo N Ph < Tﬂ\j E;%ZW

\ 1

~ A | ¥
U e dEY iy

W\'g :79'\}\9 '6 < 7’?9’-? N
F[c_,; ;: ‘*/:)ZO N

e §Zo
g — = - = 061 (2
MF N 4?4,2, ° O

R
— e g e e et e - o

‘3. A12N horizontal force pushes a block of welght 5 N to make it move with constant

; speed, the value of the coefficient of friction py is:
i

(a) 2.4 (b) 0.24 (© 4.1 S (@041

E:i\v\&‘{“v\ " : F—_—\Z H _‘? - N

< - e — =
W 'mg‘/%” ] He .22 \\«\
T‘:“'\c ;_1,,_/4);:16‘5 Wf_mg._. S N

NchM,é:C_,N

1z
HF’; —E;Tk*:f—g—-Z~Ll @
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Q.17 A block of mass m is pulled at constant veloc1ty along a rough honzontal L F
floor by an applied force F as shown. The magnitude of the frictional force is: =] Fig.(1)
[ (A) mg cosé  (B) T sing (C) Ttan® ~ (D) T cosh - (E) zero % _
1 O m
. -
so\vution N
P t
A pa) ’\—Ceﬁ_‘é& Y_X_’,;\'Amé
L — Y
wm &

®

Q.28 A box stands on a rough incline plane. The plane is inclined at an angle of 6. If the box moves with

constant speed, the friction force is:” . ._
(A) mgcos6 _(B) mg sin® PR (C) mg tan® (D) mg

§o\mb W -

e

i =0 oV f-"'/a"u réj

Fk =z Myineg

a o
A2 A 1100 Kg airplane moves in a su'aught line at constant speed the force of air fncuon is 2000N,
the et forc: force on the planeis - - ¢
3) M

(3} 0 b) 2780 N K 10000 N d) 12780 N

-

go\\/\k‘l (Y4 ¢
— — i\ OF 7 )

et farce ov”te Plane -

@
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1. In the figure a woman pulls a loaded sled of mass
m along a horizontal surface at constant velocity.
The coefficient of kinetic friction between the runners
and the snow is p .

Which figure shows the correct free body diagram for
the sled and load?

N T T N
o o f
(a) (b) ]
3. F\ Sled & ‘\ Sled &
& load g load Fg Sled &

load

2. In question 2, The equation of the forces acting on the load and sled (from
Newton's second law) is:

(@) T+N+F,+f,=0
(b)T+N+F, +f, =0
() T+N+F,+f =ma
(A)T+N+F, +f, =ma




_18. The block shown moves w1tb constant veloc1§' ona honzonial su.rface Two of the forc,
are shown. A frictional force exerted by the surface is the only other horizontal force on the

o block. The frictional force is

s on it

5N

T e B

9 0 @ 2N, lefiward ¢) 2N, rightward  d) slightly more than 2N, leftward

ol

io\vﬂ‘l'm/\ ‘ F N
PR /-./"‘)E\{_(‘__gl 3“1?4&:%\'—\__150\'

"3

2hxrz0 = 3% Fe-5
Cr. 5-3:2N & [eptward [C]

A body of wart 4y pulled
& gt

by o @oY‘C{ F Parallel to the. —
LVlO'lYu:ol SMY‘ﬂCC at (,om"l‘””t S”’CM I@
U = o2, em the Parce F v

@215 N (0 212N © 9. V??u@fz?w/u

%i\—!,j’—-————“ﬂ . WA = q % MP =N $
"mé-c"mg = {¥9.8 (o 925’ 55;%
23583\ 22

A58

S?;J‘?"L =MEN < (6. 2) (35:53) = 7. 16N .
B Vi - $Ic+M9&1m5= Zilobt Y9 & N'nis

= 12 6%N (@D
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9. In the figure, block B weighs 711 N. The coefficient
of static friction between the block and the table is 0.25 knot
assume that the cord between B and the knot is horizontal

What is the magnitude of the tension T?

(a) 205.2 N (b) 355.5 N (c) 820.1 N (d) 1422 N

10. In question 9, the weight of block A is :

(@) T cos 30 (b) T sin 30 (c) Fg— T cos 30 (d) Fg— T sin 30

» @\Mb'oy\ .

W-B: 7‘”“

FJ é_.‘_E—.—l-

e

| HJ‘: 025

T Tz Wimgse M.th = (018) F11)
| = 1722. 25N
T ¥y,

——

2Fy:zo A —T‘——"ié'}

KW{,\, V) S{Y\Bdoj L})

T’l Cﬂé\gO = T 13 TZ - I??‘?G = 705'4'6
CCJ@}/O ”

W - T2 930 = 266+25 § 1130 - 6162
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4. A car has a weight of 1.1 N slides on the road with acceleration a=1.24 m/s? what
is the force of friction between the car and the road?

(@-1.13N (b)-11 N (©)-14N (d)-0.14N
Solutim N
Kk «—éﬂ’\
\ ..
W =wg - N "3

_V_‘(_, - Lg‘j_é- bt Oa]l?i @

9 G-ma = O- ks ma

—Fp = o2 (\y) = T = -o'llm

o S R Y
) G Qo 0\y) 752 i 3”'3’
AR RS \ Lo
< MJZ' d\f.)\/.) “f.“:” @l @
a0 TE



¢ od at30° to the horizontal by a horizontal

F=100N

) 30°

a) The Normal force is:

(a)42.4N  (b) 92.4 N (c)86.6 N (d) Zero ' (e) 100N
b) The frictional force is: _
(a) 50 N- (b) 100 N (c) Zero (d) 109.87 N (e) 46.2 N
c) The acceleratlon of the box IS o
© (a) 3.18 m/s®  (b) 9.8 m/s? (c) 1.58 m/is2  (d) Zero (e) 8 m/s?
'd) If the acceleration is equal to zero, the pushing force is: : _
' (2)100N . (b) 81BN - (c) Zero (d) 50 N (e)86.6 N
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King Abdulaziz University
Faculty of Sciences
Physics Department

First Term
1432-1433 H

Date: 10/ 1/ 1433H

Second Exam - Phys 110

Name: , ID No: Section:

CHOOSE THE CORRECT ANSWER

1. A girl of mass 50 kg standing in a stationary elevator, her weight is:

a) 490N b) 550N «¢) 245N d) 392N

2. Three forces act on a 2 kg object give it an acceleration @ =8 +6; . if
F,=30{ +16j and F,=-12{ +8; the third force is

— ~

a) F,=34i +12] ¢) F,=-30{ -6]
b) F,=-34i -12j d) F =8 -16j

|

w

3. A particle in uniform circular motion of radius r = 2m moved one period. The
distance that the particle travelled in meters is: '

a) 47 b) 27 ¢ 7z d) 37

4. A particle is said to be in uniform circular motion if

a) its velocity has a constant magnitude

b) its velocity has a constant direction

¢) its velocity is directed towards the center
d) its velocity equals zero

5. 10.3 N is equal to

kg.m kg.m® kg*m? kg.m
2

a) 10.3 b) 10.3 ¢) 10.3 d) 103

2
52 s s s
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6. At the maximum height of a projectile, what of the following is correct?

a) Its velocity is zero ¢) Its x-component velocity is zero
b) Its y-component velocity is zero  d) Its acceleration is zero

Use the following to answer questions 7-9:

In the figure, a cord holds stationary a block of mass m = 8.5 kg on a frictionless
plane that is inclined at an angle 6 =30°-

7. The tension in the cord T equals:

a) 72.14N b) 83.3N ¢) 53.14 N d) 41.65N

8. The normal Force Fn acting on the block is

a) 53.14 N b) 41.65N ¢) 83.3N d) 72.14N

9. If the cord is cut, the magnitude of the acceleration of the block is
a) zero b) 49m/s? ¢) 6 m/s? d) 4 m/s?
10. A bag rests on a table, exerting a downward force on the table. The
reaction to this force is:

a) The force of Earth on the bag

b) The force of the table on the bag -
¢) The force of the Earth on the table

d) The force of the bag on Earth

sample A Page 2



11.

12.

13.

14.

The figure shows a train of four blocks being pulled across a frictionless floor by
force F = 60N , What is the magnitude of the system's acceleration?

a) 3m/s®> b) 6m/s? ¢) 12m/s? d) 20 m/s?

The cable in the figure is raising a box of mass M = 250 kg with an upward
acceleration of 4 m/s2. The tension T in the cable is

T
I

a) 863 N b) 1725N ¢) 3450 N d) 6900

M

In the figure the net force on the block is:

“EN
6N [ 3N

L 2N
FaN

a) 1 N-right b) 6 N-up ¢) 3N-left d) 4 N -down

Ignoring air resistance, the acceleration of any projectile along the x-
direction a, in (SI units) is

a) 9.8 m/s? b) zero ¢) not constant d) less than zero

15. Three forces F,=3i —4j , F ,=-3i +4j and F, =—6; acting on a body, the

value of Fnet,x and Fnety are:

a) Fnet,x= 6 N and Fnet,y =-8 N
b) Fnet,x= -6 N and Fnet,y =8N
C) Fnet,x= 0 and Fnet,y =-6N

d) Fnet,x= 9 N and Fnet,y =16 N
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16.

Two forces F, =3{ —4j and F ,=-3i +4; acting on a body, from the free
body diagram the vectors that represent F, and F, are

2 1
3 4
a) F isvector 1, F, is vector 3 ¢) F isvector 3, F, is vector 1
b) F is vector 2, F, is vector 4 d) F isvector 4, F, is vector 2

Use the following to answer questions 17-20:

A block lies on a floor as shown in the figure

17.

18.

19.

20.

The magnitude of the frictional force on it from the floor when F =0

a)0 b)5N ¢ 20N d) 8N

When F pulls the block to the right with an acceleration a, , The coefficient
of Kinetic friction u, is:

F —ma F ma ma —]
a) U, = ~ b) u = N c =—= d o=t
) F, ) H F —ma ) Ay F, ) Ay F,

X

The magnitude of the frictional force on it from the floor when F = 8 N ,but
the block does not move . .

a)0 b)5N ¢ 20N d) 8N

If the maximum static frictional force fsmax= 20 N ,the block will move to the
right when F is equal to

a) 21N b) 15N ¢) 19N d) 12N
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21. A car moves in a circular road of radius r = 7.6 m with a speed 96.6 km/h,
the car's acceleration is:

a) 18.4 x 103 km/h? ¢) 20.7 x 10° km/h?
b) 12.3 x 10° km/h? d) 15.8 x 102 km/h?

22. Two boxes m1=10 kg and mz=15 kg, the gravitational force (Fg) on m:

IS

a) 25N b) 245N ¢) 2450N d) 5N

23. The position vector of a moving car in meters is: 7 =(3t*)i +(4r>+3)j , its
acceleration att = 1sis:
a) =18 +8] b) a=8 +18] ¢ a=9+18; d) a=9 +8;

24. The position of a moving particle is 7 =i +4t° f+t K, its velocity as a
function of time is;

a) v=8] b) V=8 +k ) v=i+8 j+k d) v=8]

25. According to Newton's second law, the force and acceleration are:

a) in the opposite direction. ¢) perpendicular to each other.
b) in the same direction. d) scalar quantities.

26. The position of a particle was initially at 7 =5/ —6; +2k and later at
7 =-2{ +6] +2k . The particle's displacement vector is:

a) AF=-7i +12 ¢ AF=7{-12f
b) A7 =3 +4] d) AF=3i +12] +4k
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27. A rabbit runs across a field. The coordinates of the rabbits position as a
function of time are given by: x =-2:>+10r +30, and y =t*-5:+10 att =
10 s the position vector r is:

a) 7=70{ -60; ¢) 7=-60i +70]
b) 7=60i =70] d) 7=-70{ +60;
Use the following to answer questions 28-30:

A ball rolls horizontally off the top of a building with a speed of 30 m/s. If the ball
landed on the ground in atime t=3.03 s

28. The height of the building from the ground is

a)45m b) 148m ¢) 90m d) 22m

29. At what horizontal distance from the rolling point does the projectile strikes
the ground

a) 9.9m b)9%9m ¢ 09m d)9m

30. What is the magnitude of the vertical component of its velocity as it strikes
the ground

a) 29m/s b) 0.31m/s ¢) 3.2m/s d) 29.7 m/s

31. A block of mass M is connected to a block of mass m as shown. The normal
force on block M is:
M [ ) )

—
¥

) Fu=Mg b) Fu=Mg-T o Fv=mg-T d) Fu=mg
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32. A particle moves from 7 =(-10m)k to 7, =(24m){ in 2 s. Its average

33.

velocity is:

a) v;g=(24TJ{+(uﬂﬁjé c) v;g=(—uﬂ2){+(zﬂﬁ)é
S N S N

b) V., =(12ﬁ){+(5-’?’—J1€ d v,, =(—5—’"-){+(12ﬁ K
S A S S

A force F is applied to an object of mass my= 45 kg produces an acceleration of 2

m/s2. The same force is applied to a second object of mass m; produces an
acceleration of 1.5 m/s2 The value of mz is

a) 45kg b) 60kg c¢) 30kg d) 67ke
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