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Forces & Motion
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(Ex.1)~ one Newton equals

(a) Kg.m (b) Kg.m/s* (c) Kg /s* (dy m/s?

\/\/\/\/\_/23\ Solution: /ﬁ\

N N —

(Ex.2)- The basic SI unit of the Force is

(a) Kg.m b) Kg.m/s? (c) Kg /s? (d) m/s?

w Solution: /B\ T
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(Ex.3)- A 3.2kg box is moving with a constant speed of 24.7m/s.The net force on the box is:
————— e
(a) zero (6) 4 N () SN (d) 45N

Mm Solution: /K\W
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(Ex.4)- Three forces act on a part:‘cle of mass m ?1=80i+60j ?;=40:’+100j
if the part:cle moves with constant speed of 4m/s. then F5is

(a) 80i+60j (b) 80i-60j (¢) -80i+60j (d)y -120i-160j

Mm Solution: /ﬁ\ T T
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(Ex.5)-Two forces act on a particle that moves with constant velocity, if
.“ - - -) -
Fi= 6i-2f then F, is

—_—

(@) F, =6i—2k by F, =-2i+6k (€ F,=-6i+2; (d)F,=-2i+6j
/B\ Solution: /K\
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(Ex.6)~In which figure of the following the y-component of the net force is zero?

(a) F () F (¢) ‘T‘“ (d) {N

<
<

N N 2N 2N
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/ ¢ > ’ “
6 W) ofe) vy 54 A ¥ ijpyu
A - = ‘PM i
u&’ﬁ%bl-)\-ﬂwv@o 6 = 2?

{_C‘j ze

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

WV\/B\ Solution: /W
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(Ex.8)-The mass M of the suspended block in the

20 30
figure 50kg, and the mass is in equilibrium. the T T,

tension T, and T, are. M

(a) 200 N, 300 N. (b) 554 N, 600 N.

(¢) 100 N, 200 N (d) 600 N, 554 N
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(Ex.9)- A particle of mass 2 Kg at a point where g = 9.8 m/s2, the weight of this
particle at a point where g = O is:

(a) 49 N (b) 98 N (d) 9.8 N
m-——»-——\/f\/ﬁ\
1 L Lt r )2
_ O|lc—~
-2 X0 =90 (el G2

) , /' ’ P
DR, I ) f NS = i 5T 0

(Ex.10)-The direction of the acceleration of the body is:
(a) Opposite to the net force.
(b) The same direction of the net force.
(¢) Perpendicular to the direction of the net force.
(d) The same of the initial velocity.

/75\ Solution: /5\
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(Ex.11)-In which figure of the following the particle moves up if it starts from rest ?

(a) o

/ﬁ\ Solution: /ﬁ\
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(Ex.12)-In which figure of the following the acceleration of the particle moves to right?

CHE (©) . @
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(Ex.13)~ In the figure the net force on the block is:

(ﬂ} 1N“l"igl’\t (b) éN“b{P w i o
(¢) 2N-lift (d) 4N-down 2NI4N

/B\ Solution: /B\

hir ) —— oms
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(Ex.14)-When a force of 1ON is applied to a body its acceleration is 2m/s?. The mass

of the body is:
(a) 20kg (b) 10kg () ékg (d) Skg

/5\ Solution: /6\
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(Ex.15)-From the figure the acceleration of the block of mass M= 0.5kg moving along

the X-axis on a horizontal frictionless table is:

(a) 10m/s? (b) -10 m/s? i
(¢) ~6.3m/s? (d) -8.3 m/s? F=5N >
/ﬁ\ Solution: /B\
e '
F=-5w~ (h))}kg/ﬁs \yp»)
= 0.5k
M o F N ’q - {0 'Wl-/f £

— Sr—————,
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(Ex.16)-A force of 7N applied to a mass of 7kg the acceleration is.

(a) 3m/s? (b) 1m/s? (¢) 2m/s? (d) 4m/s? (e) 7m/s?

/é\ Solution: /6\

-2 C o ws
= f ey = w7

c~=27
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to a speed of 12m/s in 4s. The

(Ex.17)-A force accelerates a Skg particle from rest

magnitude of this force is:

(a) 10N (b) Zero (c) 20N  (d) 25N
/ZS\ Solution: /B\
M=5 lcg r
N,=° N =N,
NEIR SR VAENCIL A D
t :1"’5 - 3\.4,[51
- 7 Lg ’
f'?" &\5{‘59\/‘?9)

A= B0 + 4f m/s?,

(a) 2.5N (b) 7.5N (¢) 12N (d) 10N
T e mr—— T
W/ﬁ\ Solution: /ZS\
mz | oy T = e on
= - ' ' r , t
23 4G\ - 2, A& N0

(e) 15N

,J?\C.; Do\ 2w
W\_’/\/\W

(Ex.18)~ If the acceleration of a 1.0 kg moving particle by a force F is

the magnitude of the acting force is:

(f) 30N

Y': M Ca

- 5 x3 :{‘5*/\/

JATS~ /J/"‘é/c“")

N
9;2/‘72 CiV

5N
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(Ex.19)- A net force of 15N acts on a body of weight 29.4 N, the acceleration of the body is:

(4) 9.8 m/s? (b) 5.0 m/s? (¢) 6.5m/s? (d) 2.45m/s

/B\ Solution: /B\

s ch - .—'Y-\.\‘-
w =29.¢ — “‘_gj
- 249.4 = i—s—_-:ﬁ‘“ISL
q.3 >
M > = 3ky

(Ex.20)- Only two forces are acting on a particle of mass 2kg that moves with an
acceleration of 3m/s? in the positive direction of y. axis. If Fo= 8i (N), the
magnitude of 'f, is

(a) 12N (b) 10N (¢) 17N (d) 15N (e) 9N

T e T e
_,.\N/B\ Solution: /B\

W:”Lk"}) — A ~ ~wA O
on = ’5_5*«(51' r!*?,_ )
F e gi+F =63
=177 - '
F ]:_:——3':*‘63
\i]:f)éte—»gé *log

{ Y.Z- 0557999301 - dbcis - 17 ]——


http:i(EX.2.0)-on.fy

(Ex.21)~ A constant force of 46 N is applied at an angle

of 60° to a block A of a mass 10 Kg as shown in the F

figure. Block A pushes another block B of mass 36 Kg. S 3
A
(Assume the blocks are on a frictionless surface)
the total acceleration of the blocks along the x-axis is.
(a) 1.5 m/s? (b) 0.25 m/s? (c) 0.5 m/s? (d) 1 m/s? (e) 2 m/s?
T ) /5\ Solution: Wy
r e 6 & = 6a M /“*B P
M, = lo ky | WAL
Fsin —>

'W"@: 36 ey Cos @

5N
7. 1

<0 =wma \/ éﬁg

oy = ‘:J: - FC@‘;@ M/q.?/ ck)
o +wp,
4 Cs6o (kL)) 0ok
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(Ex.22)- A 3 Kg box is placed on tke top of a 10 Kg box. Tkeyggt?om box is pushed

with a force F. The two boxes move together with

acceleration of 2. m/s%.the Ir\owzomtal force F is F

(a) 3 N (b) 26 N (¢) 2 N (d) 5 N (e) @ N

m Solution: /W

=~ 3k
MG 2 s zmasw
’W\?_..lo\(g

QWD

=27
Fe2 waﬂ’ PR -
: ._..»/Aé*

9}~P\j'}&5 W&‘ffc’:“

S C s ™ VEN
(Ex.32)- In the figure two blocks are connected and pu{{ed on a horizontal table by

a force with a magnitude of 20N. If the mass m1 = 3kg and m2=2kg

then T and a are m; W
(a) 5 N , 4m/s? (b) 8 N , 4m/s? (¢) 5 N, 4m/s? (d) 5 N , 4m/s*
So\u :"9“ —
= , i
%‘53 _ g’ /(
W, = kg o= S W T.7 = F
NA L M s
(= 20n . L2 -l wlis®
5
PN . a1/ T - ’
T =77 .)Z’&\;KTP&LWF”QW“Y‘/\’VW
! Wr{x/—}?—-“’; Raalk S GM“;,
F-T = w T=wm2
TR r T = 8 = exe 28N
= 12 =
2 | \ 349‘ ,14)).,;)‘, CX.:{MM,L
—eed O 1
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(Ex.23)-An elevator of total mass 2000kg moves upward. The tension in the cable
W
pulling the elevator is 24000N. the acceleration of the elevator is.

(a) 2.2 m/s? (b) 9.2 m/s2  (¢) 12m/s?2  (d) 3.em/s?2  (e) 4m/s?

A\/ﬁ\ Solution: m

Mz 2o L€ = wa L o
M = 200 \cg Ty = e U MO’%’(‘;‘-‘(\‘
< ) n i)
—T- ZCI'D o N ‘J/}‘%/ {J;C‘:ﬁs-
o =27 )
- A,
R
&X - LQ‘OQO “Z“OOXQ’C? — 2"2— WA 1 g» -
1 Zooco
~/

Y
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(Ex.24)-A 70 kg-man stands on a spring scale in an elevator that has a downward

Sy St R e 3
acceleration of 2.8m/s2. The scale will read.
il \ orlrr—
(a) 980 N (b) 680 N () 490 N (d) 343 N
W Solution: /B\[ e{";’ '
(0% ) 0"‘”, 5 pr

5 /
W))M}\\\ | :
Wy~ 2w J-l/\)l i

()\)w\/o?\;o /_’/\f o W:S — “WALCA W o
B - Fofq.8 ~Fex2:3
pot L;-C/O A/

e and =N
(Ex.25)-An elevator has a body of 10kg. the tension in I

Y -y S D
the cable when the elevator is moving upward at

¥~
a constant sp@‘ of 10 m/s is.

() zero (b) 98N (¢) 1.5N (d) 7.3N

_____m Solution: /B\/’A
1< Vi) o o\ 7 ..

,', | :’\\&.W

“ o xq.3 = 18 V7

™9
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Ex.36)- Two masses (my = 4 Kg, mz = 6 Kg) are connected to F
S D o3 i
a rope of negligible mass. An upward force of 198 N is
P A -\ g
applied as shown. The magnitude of the acceleration of the system is:
(a) 10 m/s? (b) 40.2 m/s? (¢) 50.2 m/s? (d) 70.2 m/s?
m Solution: /W
-= 9P W
™ = L}. lc ) F

W\Lzékg
C \j @j»}\\\
é_ﬁ: = O S wa
FoMa = pa

Y O M
(@ =y M T }0

- (o0 - [o m{S’yL
I
= o & A L"/é/w-“,\%.'?.}'#,;—ut)

(
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(Ex.26)- Skg block pushed upward 30° inclined plane with initial velocity of 14m/s.
the distance that the block goes it is.

a) 20 m (b) 10 m (¢) 18m

/ /B\ Solution: /B\

- r r . -

Nz 1% s N = x =177
RN P '
Nz s o :-*%3544:&
. VA

z_ulr -

2 - 2x ¢.9

/;/Jnfe)i 252
(Ex.27)-From the figure the normal force F, on
P Ll W) QN

a block of weight 60N sliding down a frictionless plane is:

(a) SON (b) 30N (¢) 25N
\W Solution: /N/
/‘
VA~ M&‘A,C«@S &) '}LC/"""' {
= 6 o Qs 6o

= 20/\/-\

(
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(Ex.2.8)-A block slides down a frictionless inclined plane with acceleration of
PO el
magnitude 4.9 m/s? The angle between the plane and the horizontal is:

(a) 30° (b) 26° (¢) 21.55° (d) 14.32°
— —\ /X\ Solution:

(/,»—/’ét )/?H (M;;)M)ﬂb,«* ~1 u_,/d

7

&?%\Sx"*e’
=
<= mB = X
-t <
Q: Sim ( % \
o
/\/\/—:\6;;—‘—/(‘;’;;\)_:’—‘3\_/\‘_—/\/

(Ex.29)-A 40-N crate is held at rest on a frictionless incline by a force parallel to the incline.

If the incline is 30° above the horizontal, the magnitude of the applied force is.

a) 20N (b) 40N (c) 23.5N (d) 10N
\/E\ Y Solution:
wWzo=ma = Gons
—
U-‘L/é .
¥ ‘ b
- r S".'\MS S:MQ
gl 5} SH’M%O
=220
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(Ex.30)-A block of mass 4kg is pushed up a smooth 30 inclined plane by a constant

force of magnitude 40N and parallel to the incline. the magnitude of the acceleration

of the block is.

(a) zero (b) a.8m/s? (¢) 1.2m/s? (d) 7.3m/s2 (e) 5.1m/s"

w Solution:

= - = & £

F-mgoing = am

F-™MA5WO
™
o —WX4-2S w30 a1 'vw/gl
4

-
-

(Ex.31)~ If the mass of the block is Skg. Find T T
if the block moves with constant velocity

upward the smooth inclined plane. (or at rest ) 20

(a) 45N (b 24.5 N (¢) 42N (d) 25N

— W Solution:
A AN . _
[ Qk\)‘wlt—f/b’,}/‘dﬂ (:.—_—$¥\\\

—

T =5XY-3 D30
=249 N

) = WMASIWE

e

>

(
l
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sin90=1 5 sin0=0 g daa¥; il J]
—.;Uy‘ a A

(Ex.37)- Show the correct direction of the tension T:

(a) (b) (¢) (d)

e s T N

\/28\ Solution: W

Uz\r’/x_/,g»é)/-p}) L/gh)v/wﬂ I//)
s g s e

\iEr o ity )

e

(
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(Ex.38)~ A block of mass m is connected to a block of (ml

mass M as shown. The normal force on block m is:

M
(A Fy=mg - T (b) Fn = mg (()Fy=Mg -T (d) Fv = Mg

W Solution: /B\/\\

NN
L@ @R b
r
N,
N =wma et ’
AR
Mrj

2{/&/\5 u,p@)\b’%;/’}?@@, g___j /‘/] C"D

(Ex.39)- Referving to the last example, if block M is moving downward, the net force
L W e e )
acting on it is: )

(a) Ma — T = Mg (b) T = Ma (¢) T= Mg (d) T — Mg = — Ma
/ﬁ\smution:/ﬁ\ A
—— T~
‘“‘“‘L’@Ms—.—&”}}\%\% _
9 “T
e
My —T = Ma M}‘l _/_'i_
(ov) T-Ma=-Ma My
J 7
— .

. ’ ) , ,4‘,4 v
QuploRleln b (R0 Las St PR 53 VS 5

(=) —— /n\% g b i{pb
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(Ex.40)- In the example-33, if we cut the cord the acceleration of mass M is:
B
(@) — 9.8 m/s? (b) — 0.735 m/s? (¢) zero (d) — 4.9 m/s?

m Solution: /B\f—\

?\quﬂé/ﬁ;/‘”‘ o e Q\;_)Pdf{&‘b\

(Ex41)- if my = 5 Kg and m, = 10 Kg. ®
1- The acceleration is: |
(a) 1.96 m/s? (b) 1.08 m/s2 (&) 4.36 m/s?  (d) 3.3 m/s? m;

WIS A5
2- The tension in the string is: -
1
(a) 196 N (b) ¢5.3 N (¢) 98 N (d) 6.2 N
ﬁ/é\ Solution: /ﬁ\ i
AN @{ =40 @ _ (s““(ﬁ‘ *.5',,"_@‘) e
l C
a e —w = SV XN) goxq.e
= % | s
W, \ AW 4
= -5 xq.8 - 65.3
\ 5
= 3% ws”t

LS 2 ap BB PN
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(Ex.42)- If m1 = 5Kg , wma=10Kg [ S—,

the acceleration of the system is-

10

(a) 2 m/s? (b) 3.4 m/s? (¢) 9.8 m/s? (d) 6.53 m/s>

—— O\
’/_VWB\ Solution: M;/de‘/:é )&’/Aj“

o (

W, = (> &, ~90 A ,4,.,”6. — W, $1 (6 \
T S o ____\ )’(1—
MW
c?7 , 8
o= a . » ¥ - ﬁ_:é»ég\uh
W W 19

(Ex.43)- in the above example find the tension is the string:
(a) 32.7 N (b) a8 N (¢) 33.45 N (d) 89 N

m Solution: /ﬁ\f

7 < e > /9
ST /\—>>’L;~J :/‘/‘)J)'\(:}»NJ

-
T =M o —— 58,540, ‘
L T = . W
AT l’
= 5X6:53 wto&-‘:-r:“1.‘* E
. (o« )94 S
=32.F & s T
::"ﬁz%—*\,,_ck
Yo r - - 22,
o ¥ Cr= =324 NV ] - 98 —65.3
p : W~
’ \.P"/ o) ’_p,v;:, - 32’7

- e - oRe 2527
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(Ex.44)- If my = 4 Kg and m; = 4 Kg. The magnitude

of force F requived for the two bodies at rest. e a1
(a) 39.2 N (b) 58.8 N (c) 98 N (d) 78.4 N

4
_‘\/B\ Solution: /ﬁ N

o zo NJ/ - T
& : ; LY *
/‘ ‘\......-/ /\.5—,{;\ . /

Fowa NN

=G xq.3 U&)"ém\; “’é\ci

=¥, 2 v

(Ex.47)- If the inclined plane is frictionless and

my = 10 Kg, ma = 6 Kg .the acceleration

mi

of the system and the tension in the string are : 36
(@) 4.3 m/s*>, SSON (b) 0.45 m/s2, 55 N
W Solution: /N
~m, = o | & =Y o ' y
} e i &
= (GuEPA Y g
W,z 6 ¥y ©,= 39 WY
(N +o-5) S
o = \W\ S; "‘gl -—-““1,5:’«61 \ Céﬂ = \ 6 X 6oxq
My AWy
(Vo -3) =55 A7

- __I_(_:__,‘xq,c? = I
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