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1] A particle is moving along the x-direction. Its displacement as a function of time is
shown in the figure below. The average speed (in m/s) of the particle over the time

interval (0 to 5) seconds is: X (m) -
S g 101 ——a ,
@ . -- b s
gL d) 6 | L g T
e} 35 4 S SN T G,

2] A particle moving along the x-axis has a i)osition given bjf x = 18t - 3t* ﬁvhere X1
in meters and t in seconds: How far is the particle from the origin when the particle
changes its direction ? '

23 m b)32m <8 40 @27y &) 0

3] The position of a parti¢le.as a function of time is given by the relation x = at + bt? .
At t =0 the velocity of the particle is 4 m/s, at (t = 1s) the particle’s velocity is reduced
to 1 m/s. The velocity of this particle at (t = 3s) is (in m/s): i
a1l § W c)-2 d)-1 e) 3

4] A stone is projected vertically up wards with an initial speed 0f.20'm/_s.-_When..the stone
reaches its maximum height the acceleration of the stone is (in m/s%);

a) 0 b) 10 upward ~ [c) 10 downwary
d) cannot be determined e) non of the above is correct =~ | :

A -5] The position of a particle moving along the x-axis is given by: x =3¢ — 1282 + 4

where X is in metér and t is in second. The average acceleration (m/s’) of the particle
during the time interval (t = Is) to (t=3s)is:
va) =120 b) -4 €) 12 d)4 ~e) 18

6] The graph beside shows théii}ﬁstantancous velocity of v (m/s)
‘a car during 15s of its motion. The distance (in m) 30
traveled by this car during the first 10s interval is: 20
)30  (BR223\ ¢)300 ' 104/ ol .

< d) 75 e)375 s e el

-

7] A ball is thrown. vertically upward with a speed of 27 m/s from the top of a eliff¢s f«wm;-.r '
which is 29.6 m high. The time it takes the ball to reach the ground (in s) is: S

e d) 11 e) 1.5 i
8] The motion of a‘_t;particlé'along the x-axis is described by the équation x =20 + 4t°,
where X is in meter and t in second. The instantaneous velocity (m/s) and
acceleration (m/s’) at t = 2sare: :
a)8.,4 +ib) 8 .16 c) 16,4 [d) 16, 8)

S M e N e W i W T e e S ke ep s w0 e e e W o)
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9] The position of a particle moving along the x-axis is given by x = 6t* — t°, where x is
in meters and t in seconds. What is the position of the particle when it achieves its
maximum speed in the positive x direction? : o,
@) 16m | b) 12m ¢)32m d) 24m ¢) 2m :
10] The graph shown beside represents the velocity of v (m/s) ST
a particle as a function of time. The acceleration 5 8L i
(inm/s” ) of the particle at t = 5s is:
a)~1.7 By -1.5 | c)1.8 : i 1.,
d)3 €) 2.6 e

111 An object is moving in a straight line. Att= 0 its speed is 5 m/s. Fromt=0to t = 4,
its acceleration is 5 m/s* . From t = 4s to t = 11s, its speed is constant. The average

speed (in m/s) over the entire time interval is: -8
- a)9.5 b)15 ¢) 13 4d)2L 4 e) 8.2
e X (m) L i

12] Refer to the graph shown beside,

the displacement (in m) between 5 |

t=04dt=3s i &~ '

a) zero )5 c) 10 : _

d) 15 e)25 2 - e t(s)

13] In 2s, a particle moving \f’\_f.iﬂl constant acceleration along the x-axis goes from

x = 10 m to x = 50 m. The velocity at the end of this time interval is 10 m/s. The

acceleration of the particle is: =2 A

a) 15 m/s* b)20 m/s> ¢) -20 m/s’ d) <10 m/s” e)-15 m/s>
P P Bl Rl _

14] An object is thrown vertically and has an upward velocity of 18 m/s when it reaches
one forth of its maximum height above its launch point. What is the initial (launch)
speed of the object?: —

a)35m/s  b)21m/s c) 30 m/s d) 25 m/s e) 17 m/s
15] From the position versus time graph of the % (m)
figure, the magnitude of the average velocity =~ 2007~~~ Pty i
- from t= 0 to t=30s (in m/s)is : \ : St
a) 6.7 b) 10.0 e ; t(s) =
) 40.0 d) 65.0 . e \\fﬁ/‘“ o
e) 80.0 ] R .

o
[ty
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16] A particle starts from rest at x = 0 and moves for 10s with an acceleration of 2 cm/s
For the next 20s, the acceleration of the pamcie is -1 cm/s® . What is the posmon Of
the particle at the end of this motion? :

a) Zero cabllm. -l " TTEIBE R EC
17] A truck covers 40 m in 8.5 seconds while smoothly slowing down to a final speed i
of 284Ws. Tt's onigiull EREOU (g Rl g P . - W " %
a)4.3 . D)l 2y9:8: J 4y 6:6 e) 782

18] A ball thrown vertically from groun.d level is caught 3.0 s later by a person on a
balcony which is 14 m above the ground. Determine the initial speed of the ball.
a) 19 m/s b) 4.7 m/s c) 10 m/s d) 34 m/s e) 17 m/s

19] The relatmnsh1p between the velocity of a body moving along the x axis and time is 5
given by v = 3t* — 2t, where the units are SI units. The total dlstance the body travcls _

between the times t = 2s and t = 4s is:

a)12m b) 60 m c) 48 m d)34 m | e)44 m

20] A racing car moves- along one dimension with constant acceleration a = 3 m/s”. -
If its initial speed was 15 m/s, then its speed (in m/s) after moving 30 m is: =
a) -20.1 b) 20.1 c) 6.7 d)17.7 &) 287

211 A particle moving along the x-axis has a position given by x = (24t — 2°) m,
where t is measured in s. what 1s the magnitude of the acceleration of the particle
when the 2])&!’th18 is not moving?

a) 24 m/s b) zero c) 12 m/s? d) 48 m/s” e) 36 m/s’

22] A ball is thrown dlrectly downward with an initial velocity of 8 m/s from a height 5
of 25 m. The time (in s) it takes to strike the ground is:
a) 2.5 b) 1.6 c) 3.4 d) 1.8 e)3.l6

23] The position of a particle moving along the x axis is given by x = (21 + 22t - 6t%) m, %
where t is in second. What is the average velocity during the time mterval t=01o - )

t=3s? \

a) -2 m/s b) -4 m/s c)4m/s - d) 8 m/s e) -8 m/s
24] A stone is thrown vertically upward as shown in the lEO m/s
figure beside. The time (in s) needed for the stone to Gt
reach the ground is: e ‘

a) 1.2 bl )92 v 3 T
ground

d) 4.3 e) 2.1 ;

. : : 3 ,,
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1] average speed = ML - dm /s
: time interval 5

2] x =18 -3%* = v =18-6t

¥ =0=18—-@ — Ff=3s
x (3)=(18)(3)-(3)(3)’ =27m

3] x = +bt> = v =ag+20¢

grt=0 = v=4 =g
v =4-3¢
att=1 = v =l=d42h = ZZ’:——E =

v(3)=4-3)3)=-Sm/s

4] g=10m/s* downward

5] Ez‘.’;' ::: =V(33"':’(1)
r T o

x()=3"-12¢+4
vt)=59" 24
v(3) =93 -24H(3)=81-72=9
v () =O)1)* - (24)1) =9-24=-15
~ S=15 24

31 2

=12m/s?

6] distance = ‘l"vdr = area
; v (m/s)

A, = ONE0) = T5m

s A, =()E0)=150m
S o,  distance=A +A, =75+150=225m

SRR C

t (s}
i (s)
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7] from point (a) to point (b) . _ ; R

Ve =v,+at = 0=27-9.8

L

27=98%% = ¢ =2:2.755 e
g o 1 ) i

I
i

Ay, =vt +—;-az 2= (2'7)(2.75)+(%)@9.3).(2.75)2

Ay; =74.25-37.05=372m
from point (b) to point (c) oy . %
Ay =y,+y,=29.6+372=668m ‘.

T T —
i

Ay =v2:+%ar? = 66.8=(0)(r)+(—21~)(9.8)(r’)- g )

3 'j!.‘.-'.'.-.':::‘v’.;.:::::: W Mo W hro S

o B Y

>
=
' )
i = g
< i
B
R R e

66.8=49% = ¢ _—-6—8-—13 63
4.9

=+/13.63 =3.7s

totaltlme 275+37 645.9 %
8] x()=20+42

vE)=8 = v(2)=(8)(2)=16m/s i _ | i
at)=8 = a(2)=8m/s> '

9] when (v) is maximum = %:— =zero .

3B : T ey

i

v@)=12r-3* = 5”’—:12—6::0 |
o e .
12=66 = =25 ' ;

x(2)=(6)2*)-(2*)=24-8=16m

.1 0] a —%:— = slope

a(t=5= i—ji,,s = slope

s
64

slope = =—_2—3=—1.5 m/s* _ ' '- -
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istan
11] average speed =—‘-ql—-_~i
time interval

from point (a} to point (b)

Ax =yt inéwaz‘z = (5)(4)+(%)(5)(16) =20+40=060m
Wi Sm/s
t=4s
a=5m/s’

V,=v,+a =(5)+(5)(4)=25m /s
from point (b) to point (¢)

A BRL Ay Lo B S

vi=25m/s
t="17s
0

o ®

1 L
Key=vi+at’ =(25)(?}+{-;—)(0)(49):175m B
Ax =Ax, +Ax, =60+175=235m

average speed =—2-1~—1-5— =213m /s

- e

12} displacement = Ax =x, ~x,
Ax =x(f=5)—x({t=0)=5-0=5m

10=v, +(@)(2)
(1)

13] V=V, ta =

L0

[
I
e
il
=
o
—
28]
a—
+
.

b |

—
—
oy
Prnr”
ey
P
R S—_ ¥

~

'L./{_% e 3{1‘ =

iy
e ——

10=v,+2a
40=2 . +2a

1 :
} a=-10m /52/

{

\Q= Ve+dn
wig/ 2o

DFsn L

— \D_—'} B AR o === {G

o

S

e —

14] when (Ay=4y,.) = (¥, =0)

fz :vf —E-2£IA_}/' = (0)2 :vf +(2) (_98‘)(Ay max) /tr
¥ 2 L

v2=19.6A B =
I : yma}( yﬂ'lﬂJ( 19.6

v

when (Ay = %Aym) = (v;=18m/s)

vievle2any =  (18) =v? +(2)(—9,8){% M)
Bd=n A0l 2)

2 v-:
324=v? -~ (4.9)(—

Pt )(19_6).
324=y} =025 =0.7%"
oE A s gsn ey o JERT DR R

0.75
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fo e L, R B

WL SRR T R e e W B e
|

P the magnitude of the average velocity fv B o d e R

16] from (t=0)to (t = 10s)

L Ax =y +%af =(0)(10) + '(%)65)'(100) mplied S o~ A,

v, =v,+at =0+(2)(10) = 20cm /s

from (t= 10s) to (t = 30s)

Ax, =v +%af 2 = (20)(20)+(—;-)(—1)(400) =200cm

- Ax =Ax, +Ax, =100+ 200 = 300cm = 3m

L 1h

V=V +at = 28=v, +(a)(8.5)
28=v,+85a ...... {1

Ax'zvf.méarz = 40:(vi)(8.5)+(%)(a)(8‘52) :

40=8.5,+36.125a ... . .. @)

28 =y 4+ 8 57 1 /
{ B i ()} v, =6.6m/s

40=8.5v, +36.125a . . (2)

0-Oc ki 23+ @rk
2‘5;\)@-\-3~5"1
?ﬂ v &sz'ﬁa\

#\'j .19 4
,#O S G

2.8 =Vo 285 d (=04 -

18]

Ay =v;.r+%ar2 = 1'4=(v1.)(3)+(%)(&9.8)(32)

4= 44T = I, =581
v, =193m /s

V@:_é\jq

19]

distance = fvdt = [ (3t* ~21)dt = £ 2|12

d.istancez (4 —4%)—(2° -2))]=48—4 = 44m

20] vﬁ =v2+2aé.x

v? =(15") +(2)(3)(30) = 225 +180 = 405

v, =+/405 =20.1m /5
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Lq * -

.

21] x =24t -27 = v =24-61 = a=-1%
when the particle is not moving means (v =0)

0=24-6* = r2=%24 = t=2s

alt =2) =—~(12)(2) =~24m /s

the magnitude of the acceleration |-24| = 24m /s° /P/’/‘_Pv
J, an

22] v_ =y’ +2ahy = vj = (82)+(2)(9.8)(25) .
v =64+490=554 = v, =-/554=23.54m /s 25O« Bxt X 9.8y 1>

=v, +at = 23.54=8+(9.8)(t)

1554=9% = 1 =1~°;—‘_5é14~=1.6s

Vi

45+ 8575 )
QJ:I;::}J‘—-"J—J%_@

Ax  x(3)—x(0) _.
| mm ' -
x(3) =2 +(22)3) - (6)(3") =33
x (0) =(21) + (22)(0) — (6)(0%) = 21
33=9F 13

=—=4m /s
3-0 3

B3] 7=

I T ST T M TR U MU SIS e MO M e
) s

Vo=

24] from point (a) to point (b}

v, =v, tat, = 0=20+(-9.8)) | 0

20
I\'l
T

Ay, =v 1, -.L%mf = Ay, =(20)(2) :—(%)(~9.8)(?f)

L

Ay, =40-19.6 =20.4m
Ay =30+Ay, =30+20.4=50.4m A

. from point (b) to point (c) 30 m . ' ;
: e B : 1 5 W P ground
Ay =vit,+—at,” = 50.4=(0}(r1}+(5)(9.8)@2 B . ¢ : -

504=409" =1, = 5—5-; =10.28

,=+10.28 =3.2

f=t,+t,=2+3.2=52s
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1] The angle between two vectors 4 and B, that are starting from the same point is 60 .
If 4=7i- j+5kand |B|=7. Then the scalar product of these two vectors is:
2)303- b) 36.7 ¢) 63.6 d) 262 e) 52.5

2] Two vectors lying in the x-y plane given by: 4=5i+2; and B =2i +3;(assuming the
positive right-handed system). The Bx 4 equals to:

a)-19% b)(l‘i"k_ c) 19k d)11% e)4dk .
3] The angle between the vector r = 2i - j -3k and the positive z-axis is: P
a) 106 By 75 ¢) 120 d) 94° (e) 1437

4] If vectors A=i-2j+k and B =-3i+ j—zk are perpendicular. The value of z is then: |
b) 5 c)3 d) -6 e) 2

5] Three displacement vectors are in the same plane. They are expressed as A=4i— j,
B=-3i+2j , C=-3j. The vector R is defined as R=4 - B+ C . The magnitude of
the vector R and the angle it makes with the positive x-axis are:

P Wys; 45l b) 9.2 -40.6 €)2.2; -63.4°
. d) 1.4 ;45 vzt B
6] A particle makes two consecutive displacements. The ¥
magnitudes and directions of the displacements are '
: , . 12
shown in the figure below. The resultant displacement >
is: ; 8
a) 12i+4-/3 b) —6i +4.3/ c) —4i+4.3] 60N X ;
d) 281481, " &) si vl 0%
T11f A= 2+3j -k, B=i-j+5k and 24+ B-C =0, then the vector C is:
i+5]+38 b) 3i+2; +4k c) 6i+4)+8k
d) =5i—5; -3k e) i+ j+4k
ip 8] If a vector B is added to vector 4« the result is (6:+ ), if B. is subtracted
i from 4 the result is (—4i+7j ). The magnitude of 4 is: _ i
S r - BY4L c) 5.4 d)5.8 . €) 8.2 A
9]If [4xB|=4 B, the angle (in degrees) between 4 and B is: Sl
- a)90 b) 75 ¢) 60 d) 55 e)45
1
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| 10] Two vectors A=5i+6j+7k,and B =3i -8 +2k. If these two vectors are drawn I
starting at the same point. ‘What is the angle between them?:
a) 106° b)113 c) 110° WGZ“\ g) 19"

; A 1]If A=28i+11j and B is as shown. What is the magmtude oy

| of the sum of these two vectors?: e __ _ N &
i a)45 b)35 - > | @'32 / T e e ..|B|=2$ ) T
L d) 39 e) 64 o [ \dey
' 12] Vector B, when added to the vector C =3i+4; yields a resuitant vector, which is in
the positive y—cllrectlon and has a magnitude equal to that of C. What is the ..
magnitude of B ?: _
a) 6.3 /6 32 c) 9.5 - e)5

| 13] Two vectors lying in the xz-plane are given by 4=2i +3k, B=—i+2k.
i The vector 4x B is:

a) j BY g c) 7k Cd‘)"——"}’z;,\ e) i+5k

14] The angle between the vector B =i+2j +2k and the positive z-axis is:

ST = @ e o) o

L5
i
-
)
i
-
=
i
=t
i
5
&
a7

15]If 4=2i-4j+5k,and 4=2B then the projection of the vector B on the x-axis is: 1:
b)2 Cl de d) 5 .4 10
16] Let A =4i+ 6] — 3k and B = 4i + 4i+k. The vector S = ?,A & BB equals
a) 16i + 18j — 3k b) -2i +4j -4k
c)2i—4j+4k d) 201 + 24) - 3k

e) none of these

17] I two vectors given as A = 3.0i + 7.0j and B = 4.0i + 4.0j ; then the magnitude of
their vector (cross) product is:

oo Wt Wi P Womme Wl Moo W W

a) 20 (b}:@; c) 6.0 d) 36 e) 40
. S ) -y ' ;
18] Two vectors lying in the xz plane are given by: A =21 + 3k and B = -i +2k.

The angle (in degrees) between the two vectors A and B is:

f&j b) 30 ¢) 1207 d) 150 e) 90
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1] A-B =|4||B|coso
iA\_ [(7) + (1) + (57 =+[75 =8.66
AsB = (8.66)(7)cos60” =30.3
i Jj ok j k
2] BxA=|B, B, B,|=2 3 0|=0i-0j+[2)2)- )3k =[4-15]k =-11k
4, 4 44! 18 270
-3

4] Z"oE:}AHB‘cos%’:O.......(]}
RSB, ) S0 B, BRE B IS RG22 S

(=@ = 0555z = Resr>

5] E:Z—§+E=(4f~j)--(—3f+2j)+(_3j)
R=7i-6] = [R|=y()+(-6 =85=92

‘PII =cos” (9—?5) =cos(0.76) = 6=406

but this angle in the forth quarter because R, is negative

9 ' =

Rox

6] the first displacement
A, =4 cos@=(8)cos120" =(8)(-0.5) =4

A -A sin@ = (8)sin120° —(8)(ﬁ) 43

A =-4i +4/3;

the second displacement

B, =B cosf=(12)cos0 =(12)(1) =12
B, =Bsinf=(12) sin0" =(1230)=0
B =12i

the resultant displacement

A+B =(—4i +437)+ (121} =8 +4-/3]
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L 7] 24 =2(21 437 ~k)=4i +6j -2k =
. 244+B-C=0 = 244B=C ' '
C =(4i +6] ~2k)+(i —j +5k)=5i +5) +3k

I

Ai®4.; ., BEBINE |

"4, -B, =4 A},—,B i )

{A H‘U} 4] =Ja)" + @) =17 =41 |

B =3

9] [4xB|=l4||B|sine...... (0
AeB =|4||Blcosh. ... .. ) .
(1)=@) = |4]|B|sing= AllBleoso = sino=coso

i SlI]. 2]
cosf

=l=tanf = =45

10] 4+B =A,B, +4,B, +4,B, =(5)3)+(6)(-8)+(7)2)
=15~ 48414 =GN (1)
Z-?=}A”B[cos6’
4| =57 +(6) +(7)° =110=105 , |B|=/3)+(=8)+(2)? =77 =838
A B =(10.5)8.8)cos@=92.4c0s0 . . .... )

()=(2) = -19=94cos8 = coshamo=-02 _

S T G ML AT apie

92.4

9 =cos™(~0.2) =102°
» 11] B, =B cosf=(25)cos130° = {25)(=0.64) =16 2
B, =Bsind = (25)sin130" =(25)(0.77) =19.25 -

. B =161 ¥19.25]
: A +B =(28i +11j) +(~16i +19.25]) =12i +30.25;
|4+ B|=J12)" +(3025)" = 1059 ~32
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12] [c]=J@) +@)? =V25=5
MD=F+€ = D" D=5j

B=D-C = B=0j)-Gi+4j)=-3i+]

B|=J(=3)" +@)* =10 ~32

ro§F A |
13] 4xB={2 0 3|=0i -[(D)Q)-@)-D]j +0k ={4—(=3)]j =7
~1 DB

14] 6;, = cos™! (%) =cos” (%) = (_2_)

15] 4=2B ;‘37:*12—2:1'~2j+2.5k = B =

16] A=4i+6j =3k = 24.=8 +12j -6k

B=4i+4j+k — 3B =12 +12j +3%
S =24 +3B = (8 +12j - 6k)+(12:+12;+3k)
§=20i +24j -3k

"

i k
4, 445
Fe - By

i
4, = 0i =07 +[3)(&) - (T)@)k =[12-28]k =16k
B,

A xF| =0 + 0 +(-16)" =16

xB =

b>-l

17]

T T T
S T
oy, moh

ar
-

18] 4=2i+3k = |4|=v2+¥ =13=36
B=—i+2k = |B|=J(-1)7+2" =/5=223

A +B =|4||B|cos6 = (3.6)(2.23)cosf=8cos€ . ... .. (1)
AoB =20 +3k)e(~1 +2k)=-2+6=4......(2)

U\

(1)=(2) = 8cosf=4 = cos€~-g¥

6 =cos 0.5 =60°

O, T L I UM R ki W ool
o T kA M P A e Pt Rt e kY e S P e
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1] A projectile was fired at 35°above the horizontal. At the highest point in its trajectory, -
its speed was 200m/s . The initial velocity had a vertical component (in m/s) is:
a) 0 Cby1407 c) 115 d) 164 e) 200

2] An arrow is fired from ground with an initial velocity of 20m/s, at an angle of 37°

with the horizontal. How long (in seconds) dose the arrow stay in the air? a
a) 1.20 b) 0.26 ¢) 4.00 d) 0.80 e)2.41 .j

3] A particle moves at a constant speed in a circular path with a radius of 2.0cm . If the
particle makes four revolutions each second, then the magnitude of its acceleration is:
a) 13mfs” » - b) 18m/s? c) 20m/s* d) 15m/s* .- e)24m/s’

=t

s 7 s B
4] An airplane flies horizontally with a speed of 300m/s at an altti’f'ude of 400m . Assume*="
that the ground is level. What horizontal distance (in#m ) from a target on ground

b2 must the pilot release a bomb so as to hit the target? P
a)3.0 b)2.4 ¥ 33 d) 2.7 ) e) 1.7

51 A projectile is thrown from the top of a building with an initial velocity of 30m/s
in the horizontal direction. If the top of the building is 30m above the ground, how 5
fast will the projectile be moving just before it strikes the ground? :
a) 35mfs b) 54m/s " ¢)31lm/s d) 43 m/s &) 39mfs.

6] An object is placed 0.5m from the center of a horizontal rotating table. If the
centripetal acceleration of the object is 18.0m/s* , the number of revolution per

minute that the object makes is: 1
ay573 % b) 38.2 c) 94.2 d) 62.8 e) 377

7] An object initially at the origin has a velocity v, = (4i-67)m/s, 10 seconds later the
object has a velocity of v=(12i+6))m/s. The average acceleration (m/s* ) of the

object is: -
a) 0.8i—-1.2j b) 1.6i _ G{O_;S_fil_.z.'y” d) 0.8 ) Lei+i2]

gl The initial position and velocity of a particle are respectively given by: re=2i+j
. in (m)and v.=i-2; in (m/s). If the acceleration of the particle is a=—i+j in(m/s*)

then the magnitude of the position vector in (m ) at 7 =2s 1s: o
a) 5.0 b) 2.7 c)2.0 d) 1.5 e)2.2 )
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9] A particle starts from j_:he origin at ¢ =0 with _la_yelgc.it"y o_f (16i—12 j)m/_s and moves

in the xy-plane with a constant acceleration of a = (3.0i-6.0j)m/s* . What is the speed

of the particle at +=2.0 S n | - :

a)52mfs © ——._.bY33 c)46m/s oo ) 39mfs . e) 43 mfs- - _

10] A football is kicked off with an initial speed 0f20.0m/s at an angle of 60" to the

horizontal."When the football at the maximum height the speed is: J

a) 17.4 "~ b)20 c)0 d) 6.8 610 e

111 A proj'ectile is fired with an initial speed of 1000m/s at an angle of 53° abovethe

horizontal. If air resistance is neglected, the horizontal component of the projectile’s i
velocity (in m/s) after 20s is approximately: : : .. '

a) 40 - b) 160 ¢) 800 d) 609 e) 640

12] A particle initially located at the origin has an initial V‘elocity v, =6im/sand is "
moving with a constant acceleration a=3jm/s* . The position vector of the particle )

at =25 (in m) is: _ p.

a) 5i+6j b) 10i+6; c) 10i+12] d@éﬁ’ e) 6i+12;
131 A car going around a curve of radius R at a speed v experiences a centripetal '

acceleration a_. If it goes around a curve of radius 3R at a speed of 2v its g

acceleration becomes:/,.,‘ ‘

a) (2/3)a. b)_(@é{ ¢) (3/9a. d) (9/2)a. e) (3/2)a,

14] A pa'rticlel travels in a circular path of circumference 8m and makes 5.0 revolution 3 l

per second. The acceleration a, toward the center (in m/s* ) is:

a)9424 . b)3i4.1 c) 628.3 1256.6 e) 230.7

15] At = 0a particle leaves the origin with velocity of 5.0m/s in the positive y-direction. e
Its acceleration is given by a=(3.0i—2.0j)m/s*. At the instant the particle reaches whﬂ-;@ﬁ’
Its maximum y coordinate how far is the particle from the origin?
a)29m b) 16m c)22m d)1lm e) 19m 'l

16] A firefighter 80 m away from a building directs a stream of water from a fire hose at
an angle of 30° above the horizontal. If the initial speed of the stream is 60 m/s, then
at what height (in meters) will the water strike the building?

a) 35 b) 28 . ¢) 17 d) 8.5 e) 20
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| 17] A particle performs circular motion in a vertical plane.

At a certain instant the speed of the particle is ém/s and
the direction of its total acceleration is as shown in the
figure beside. The magnitude of the tangential acceleration
(in m/s*)is : ! '

a) 19.9 b) 23.1 c) 14.7 d) 18.0 e 31.2

18] A ball is thrown with speed V, at an angle of 45° with the horizontal, from a point 20
meters away from a vertical wall. If the ball hits the wall at a height of 10 meters. The
initial speed of the ball (in m/s) is:

a) 14 piaey c) 40 BT L e) 20
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1] at highest pomt (V —0)

=\ﬂf 2 o= 200=B2+0" = v, =200m/s  becuse b, s ¢ onstast
v, =v,cosd = 200=v,cos35 =0.82, '

200
0.82
v, =v,sin@ = (244)sin35" = (244)(0.57) =139.1m s — - ..

v, =——=244m/s NS L

2] v, =v,siné=(20)sin37" = (20)(0.6) =12m/s

we can calculate the time to the highest point

v, =v,+at = 0=12+(=10)¢)
12=10 = 1ot 5e :
10 2

the total time = (1.2)(2) =2.4sec }D @W+ CS\{T“_";) %
E

3] r=2cm=0.02m , f =4rev/sec

//A/%?T =(4)(7*)(0.02)(16) =12.6m /s>

4] y-d;recnon

Ay =vy,.r+%cn‘2 = 400=(0)(r)+(%}(9.8)(r2)

400=497 = 11="V_g16 |
4.9 - s

t=+8l.6 = 9s_¢c
x-direction
A (300)9) =2700m =2.7km ..

R
v, =30m/s

v2 =(0)*+(2)(9.8)(30) =588 30m
v, =+/588 =24.2
= J(30)* +(24.2)* = /1486 =38.5m/s
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6] a, =47’0? = 18=(4)(#*)0.5)

18=197 = f? =§;=0.91
) i

f =+0.91=0.95rev [sec
J =(0.95)(60) =57 rev /min

=y, (2 +61)=(4=6]) BI+12] oo o

7] adr
t —t, 10-0 10

&

8] x - direction

%p=2 - SEEEEd L e ksl

M= 1 +%azt2 =((2)+ (—12-}(—1)(4) =2-2=0
Ax =x -y = O:xf_ -2 =X, =7

y - direction

}r‘_-zl_ 5 ‘ny =—2 ; ay :1 z f:z

Ay. =V i +%a},f2 = [—2)(2)+(%)(1)(4) =—4+2=-2

ﬁy:yf_‘y; o _2:.yf_1 = yf:—l

re=x A4y, J=2~]
I =@ + () = Va1 =5 =2.2m

9] x - direction
v, =v, +at=(16)+()2)=16+6=22m/s

y - direction _
Vo =V, tal =(-12)+(-6)(2) =-12-12=-24 m/s

speed = 4/(22)7 +(-24)* =1060 =32.6m/s

10] speed=(,)" +(,)"
at maximum height (v | = 0)
v, =V, (constant at all points)

v, =v, c0sé = (20)cos60° = (20)(0.5) =10m/s

speed = /(10)2 +(0)2 =~/100 =10m/s
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11} v, =v, (constant at all points) _-

v. =v, cosd = (1000)cos 53"
= (1000)(0.6) = 600m /s

12] = -direction. : :
vﬂ.=6m/.s , a, =0 . t=3s
Ax =vﬂ,r+%al‘2 =(6)(2)+(%)(O)(4):12m b)

y = direction
2
v, =0, ay:Bm/S_ g =l

Ay =v t +%ayr2 = (0)(2) +(%)(3)(4) =6m

position vector =12i + 6

3 % 20 2
) o - e Bl
R R —= 3R 3R 3R _3

14] circumference = 2zr

. T " 5
o e W W W Wosed W

' 8
8=(2 =0.28r = =——=127
2)(r)(r) S R ¢ %0 m

a, =4x'rf * = (4)(7*)(1.27)(25) = 1256 m [s°

15] y - direction
vyj=5m/s - a},=—2m/52 , v, =0 (at maximum height) X i

vi=y)+2ab4y = 0=(25)+(2)-2)(4y) : o

THLA ! s =%§=6.25m

M R Y

v =v kat = 0=(5)+(2))
sup iy g e
2

x - direction
v =0 a, =3mfs® , t=25s

S W W Ve W

N

Ax =v_t +%axr 2 = (0)(2.5)+ (%)(3)(6.25) =9.375m

Ir|= \f(ﬂx Y +(Ay) = \/(9.375)1 +(6.25)2- =127 =113m

N ¥ S, S . (OGRS FRer | SN~ St | S Y S SECD * TN S | VY " L SRS L UL | I,
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16] x - direction
v, =v, cos@ =(60)(cos30)=52m /s
Ax 80

Ar =yt = f=—""=""=154s
v, 52

y - direction ;
v, =v, sint =(60)(sin30) =30m /s | .

Ay v 1 +éar2 = (30)(1.54)+(%)(—9.8)(1.54)2 =34.6m

=

2 2
17] a W :gé:wm/sl
3 9

i ' tmfd=-' = g =atan@ |
a =

r

a, =(18)tan 60" = (18)(1.73)=31.2m/s

18] x - direction
v, =y, cos8=v_ cos45=0N,

Ax =v t = 20=(0P)1)

21
G. W,

y - direction

v, =v, sin@=v, sind5=0.7,

20 1 200 5
Ay =v [ +—at 10= (0.7 ) (——) +(=H-9.8)(—
P =velto = ( ,.)(0_71)“) (2)( )(O.Tvﬂ)

16220208 p 2 S
y 10

v =+/400=20m /s
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1]: Two forces in the xy-plane acting on 2 kg mass. The resulting Acceleration is

(31) m.s . If F;= (6i — 5j) N, then F, (N) is given by:
G

2) (2i-5i)  Cb)( ¢) (2i) R

=)
2]: A 10 kg mass is placed on rough horizontal ] F
surface of = 0.40 . The force (N) shownin 10 kg P 225

this figure needed to pull the mass on the

rough surface with constant speed is :
a)42.6 b)21.3 ¢) 70.0 d)37.7/ e) 28.8

3]: A person stands on a scale in an elevator. The maximum and minimum scale
reading are 591 N and 391 N respectively. If the acceleration of the elevator is
¢ constant, then the weight (N) of the person 1s: o

e
2) « b) 541 c) 100 d) 200 {e)491 D
o &5
4]: A 10 kg crate is placed on a rough horizontal \10 k%?

surface 1, =0.4 and connected with 12 kg hanging
mass via a string that passes over a massless and

frictionless pully as shown in the figure beside. 5L
Thé mass (kg) that must be added to the crate so -
that the crate moves with constant velocity is:

a) 8.0 b) 10.0 6ra:1 ¢ 200 e) 50.0

5]: A mass m is traveling at an initial speed v;= 25.0 m/s. it is brought to rest in a distance
of 62.5 m by a force of 15.0 N. The mass is: :
2)375kg . —b) TS c) 1.50 kg d) 6.00 kg e)3.75 kg

6]: Block B weights 711 N. The coefficient of static
friction between the block and the horizontal
surface is 0.25 . The maximum weight of block _ 1 B |
A for which the system will be stable in (N) is:

2)205 b)178 < ©)103 > d)108 e) 355

A

7]: A lamp hangs vertically from a cord in a descending elevator that accelerates

- at 2.4 m/s°, If the tension in the cord is 89 N. The mass of the lamp in (kg) is:

2)7.3 Bl c)9.1 gion - e) 6.0

8]: The minimum force (N) that makes an angle of 83 E
with the horizontal, needed to lift 25 kg mass placed, 0
as shown in the figure, on a horizontal plane surface is: Palls Al

2) 147 b 245 ¢} 18.0

A 24T > e) 148 - 1-4
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9]: A force F of magnitude 80 N is used to push a 5.0 kg block across the ceiling of a room )
as shown. If the coefficient of kinetic friction between the block and the surface is 0.40 . |

The magnitude of the acceleration of the block (in m/s°) is: _ SR 1
a) 7.6 b) 7.2 -
o) 1.15 @33
e) none of the above

10]: Three 10 kg objects are suspended as shown. i
The value of the tension force T; (in N) is: ﬂ
a) 196 b)98 ¢) zero

e) 9.8

11]: The two mass m;, m, connected by a massless string are accelerated uniformly y
on a frictionless surface as shown. The ratio of the tensions To/T) is given by: i
a) m;/my i b) m,/m; i

O Fm)m) ) my/(m; +m,) L | e B3

12]: The system shown is released from rest and moves ~ LIS 5

- with an acceleration of 1 m/s*. The value of M (in kg) i
is: (consider all the surfaces are frictionless)
a) 0.42 c) 0.50 : . .
d) 0.59 e) 0.68 _

; It

13]: Two horizontal forces in the x-y plane, F; and F,, are acting upon a 2 kg mass. '
The mass accelerates on the frictionless horizontal x-y plane surface with an
acceleration of (2.5)i m.s™. Assuming that Fy= (5 N)i + (5 N)j, the force F, (N) is: “l
a) -9j ‘ c) 9j d) 10i e)5j

- !

14]: A 3 kg block slides on a frictionless 20 incline plane. If a force of 19 N acting parallel |
to inclined is applied to the block, as shown in the figure, the acceleration (m.s?) of the .
along the plane is: 5
a) 3.0 downward - b) 3.9 upward e :
- d d) 2.0 upward
e) 2.0 downward - ‘

15]: A box is hung from a spring balance attached to the ceiling of an elevator. The
balance reads 93 N when the elevator is accelerating upward and reads 54 N
while it is accelerating downward with the same acceleration. The mass (kg) of {
the box is: -

a) 5.0 b) 1.5 ¢) 15.0 d) 2.0
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16]: A force accelerates a body of mass M. The same force applied to a second body
produces three times the acceleration. The mass of the-second body will be:

a) M b) 3M M3 d) 9M

&) M/9

17]: If M = 2.0 kg, what is the tension in string 1 shown?
a)1.2N < b) 341 34N~ |
¢) 40 N d)3.5N
¢) LN

18]: If F = 4.0 N and m = 2.0 kg, what is the magnitude
of the acceleration for the block shown?

a) 5.3 m/s* b) 4.4 m/s’ c) 8.4 m/s*
d) 6.2 m/s* &) 3.5 m/s>_>

F

e

Frictionless

19]: In the figure shown, all surfaces are frictionless. The
masses m;= 6 kg, m,= 2 kg and the system is released
from rest. The speed (in m/s) of m, after 3 seconds is:
a)2.5 b) 10 c)0

& 474 Kl

20]: A 4 kg box is pulled across a rough surface at constant

speed by a force F= 20 N that makes an angle of 30 with

the horizontal as shown The value of the coefficient of
kinetic friction p is: :

a)0.34 (m@/ ¢) 0.44

d)0.31 €)0.22

21]: The apparent (effectwe) weight (in N) of a 70 kg man standing in an elevator that is

moving downward and decelerating at 4 m/s” is:
2)420 b)) 700 <1966 — d) 900

e) 1050

22]: If mass M is in equilibrium, then
the tension T; (in Newton) is:

a)49 by 78~
¢) 59 ZE) 85
)62 i

23]; If the acceleration of the system is 10 m/s.
Then the magnitude of T; (in Newton) is:

15 kg

13

10 kg—*

a) 100 b) 300 c) 150 10 ke 4
A750 e) 200

Simmooth surface
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24): fwo blocks m;= 0.2 kg and my= 0.5 kg are I.

connected by a massless string as shown in
the figure. If the system is released from rest,
then the speed (m mfs) with which m, will hit

the floor is:

a) 6.1 T ) e DY 350 I‘lm T
iy @
25]: A body moves with constant speed in a straight line. Which of the following 3

statements must be true?

a) No force acts on the body.

b) A single constant force acts on the body in the direction of motion. "

¢) A single constant force acts on the body in the opposite to the motion, 4

d) A net force of zero acts on the body. 3

e) A constant net force acts on the body in the direction of motion.
26]: A 15 kg block is placed on a rough horizontal surface S

of p= 0.3 .The block is kept in equilibrium as shown ' e

in the figure. The maximum hanging mass for which 15ke eredl “

the system will remain in equilibrium is: et ' §

6 b) 25.5

c4Zl - A =

c) 4.3

27]: A 10 kg block is placed on a rough horizontal surface of I:

ps=0.5 and =04 The block is pulled by a 50 N force F

making an angle of 30" above the horizontal, as shown in 4

the figure. The friction force (N) between the block and m Al

the surface is: g N ‘

2) 21.0 ® 29 ¢) 14.6

d) 21.4 e)28.7 |

- 28]: The coefficient of kinetic friction between the horizontal "

surface and the large block is 0.20 , and the coefficient of : s
kinetic friction between this surface and the smaller block M M —

is 0.30 . If F=16.8 N and M= 1.0 kg , the magnitude of the — o a

acceleration of either block is:
b) 3.5 . c) 1.5
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29]: A block is pushed up a frictionless 30” incline by an
applied force as shown, If F =25 N and M = 3.0 kg,

the normal reacﬁﬂw the block is:
a) 150N <h)38.5N> c)26.0N
d)27.5N e)30.0N

30]: A lamp of mass m is suspended from the ceiling by
two cords as shown. The ratio of the magnitude of
the vertical component of the tension in T, to that
in T; 1s:

a) 1:1 b) 1:2 c) /3:3
d) 3:2 @

31]: A 40 kg object supported by a vertical rope is initially at rest. Then it starts
accelerating upward and reaches a velocity of 3.5 m/s in 0.7 sec. the tension
In the rope during acceleration (in N) is:

| b) 198 c) 396 31180 . . B)zero

- A
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1] Ef=mﬂ_:>.f1fftfz=ma ST _ - enibat § ; B

(61 =57)+1, =()B3i) = (61 ~5))+f, =6i
dg=3 ¢

" 2] f. =f cos37=08f
f, =fsin37=06f. .

constantspeed = a=0 = Zf =0

(Zf =0), = f, =f, = 0.8f =(0.HN _
0.87 , I AN — x

N:—Ov:r4v—— =3 N=2f ...... (1) : l

(Ef =0), = f,+N =mg = 0.6 +N =(10)(9.8) =98 mg

_;.%l—c-,;

0.6/ =98-N = 0.6f =98-2f . | : : 5

98
2.6f =98 = f =——=373
g { 5% _

3] upward: Ko~ W =100 & ois (1) - upward
downward: Wi N B s () N N

D)-@) = Wau N )l+[-w -w]=0

ik lelk
> e

w :28—2—2491
2

4] constantspeed = a=0 = If =0
firstmass: Xf =0 = mg -7 =0 @ N direction of motion
AT < s AT R o D) - - )
secondmass: Lf =0 = T —f, =0 l | v

T =N =0 = 117.6—(0.4)[(10+m)9.8)] (10+m)(9.8) : &

78.4

1168004800 oo e 8l 00 : -
¢ St XUgdn o 0b - !
' (12)(9.8)

¥~
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Lh
i

vi=vl+2aAx = 0=(25) +(2)(a)(62.5)
' 625
125

625=-125¢ = aga=-—

if =ma =.15=5m
m = 3kg

=-5m/s? (the negative sign means deceleration)

6] S0 = Tew@=f =N

@ Ycos30) = (0.25)(711) = 0.87T =177.75

T 177.75
0.87

X,=0 = w =T sind

w =(204.3)(sin30) = (204.3)(0.5) =102.2N

=204.3

T sinf

N
T £
.

. i E’ose

<3
& | P

7] =f = mg;-T =ma
(m)(9.8)=T =89 =(m)(2.4)

(9.8-24)(m)=89 = 7.4m =89

89
=—— =12k
T .

8] Zf, =0 = fsinf=mg
(f )(sin83) =(25)(9.8)

508
T N

247N

9] ¥, =0 = Fsind=mg+N

(80)(sin70) = (5)(9.8)+ N = 75.2=49+N
N =262 ...... (1)

of, =ma = Fcos@-f, =ma

(80)(cos 70)~(0.4)(26.2Y =52 = 16.88=3a
16.88 _

3.38m /s?

i

iy

o ——— F ¢c0s70
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10] Ty=mg+m,g +myg =(10+10+10)(9.8)
T, =294N

11] fustmass:Zf =ma = T,=ma...... (1)

second mass: &f =ma = T,-T,=m,a

Ty-ma=ma = T,=ma+ma..... 2)

T, (m+my)a m +m,

T; ma m,

12]  first mass: &f =ma
T =ma=(3)1)=3
second mass: Zf =m,a

Mg -T =Ma = M (9.8)-3=M ()

(908-1IM =3 = 8.8M =3

3
A PV
3.8 s

[P
SRy

13] Xf =ma = f,+f,=ma
Gi+5))+f; =225}

(i +50 1, =5 = foe By

14] Xf =ma = F-mgsin@=ma
19— (3)(9.8)(sin 20) = (3)a

19~10=3g. = 9=3g

a=§=3m /5% (upward)

15] upward: T —mg = ma
O3=(.8mi—=ma ...... . (1} :
downward: mg —T =ma
9.8)ym—54=ma...... )

1) -2) = [(93-(=5D]+[(~9.8m)~(9.8m)] = ma—ma

147

147-19.6m =0 = m=-—-=75kg
19.6 _
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16] F,=Mg =M.,

=5 :’. Ma =M a,
a=3a = Ma=M,03a)
3
Ty T sin30
. 17] 3f,=0 = Mg=T,sin6 T
(2)(0.8) =T, Anil = = S8 gy 5 B
sin30 T, < » T, cos30 ]
| S, =0 = T,=T,cos6 l '
: T, =(39.2)(cos 30) = 34

Ms
"\ bad
. X, =ma, = F+FEcosO=ma 1 1
4+(4)(cos40)=(2)(a) = 7=2a
" a=—L=35m /s
2
19] first mass: If =ma

T=0lg) = I =6a, ..00: (1)

second mass: 2f =m,a
e mg~T =ma = (2)9.8)—6a=2a

Bur=18.6 => a:%:l%m /5’

v, =v,+a = v, =0+(2.45)3)="735m/s
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20]

2f,=0 = mg=Fsind+N

(4)(9.8) =(20)(sin30)+N = 39.2=10+N
N =392-10=292

2f. =0 = Fcos@=uN

(20)(c0s30) = (44, )(29.2) = 173=2924

-

ST

fk ey

21]

2f =ma = mg-N =ma
(70)(9-8) =N =(70)(—4)

686N =-280 = N =686-+280=966

N

f la= -4_mf'si
v

w

22]

¥, =0
T, cos53 =T, cos37
7 :Tz cos37 _ (59)(0.8) N

A 78
cos33 0.6

T} sin53 T T TZ sin37

;

T; cos53 +—

—— T, cos37

23

first mass: Zf =m,a
T, =ma=(10)(10) =100

second mass: Zf =m,a

g

&) @

Ts Ty F
10kg— 15kg t

T,-T,=ma = T,—100=(15)(10)
T, =100+150 =250

- 24]

S D SN N Sy . AT - SRt

firstmass: 2f =ma = mg-T =ma .

(0.5)(9.8)-T =(0.5)(a) = 49-T =0.5a
second mass: 2f =ma = mgsin@+T =ma
(0.2)(9.8)(sin40)+T =(0.2)(a) = 1.26+T =

(1)+(2) = 6.06=0.7a
616

g=——=88m/s’
0.7

vi=v!+2ahy = v]=0+(2)(8.8)(4)=704
'l-’f =*J704 =84m /.S'

0.2a
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25} A net force of zero acts on the body

28] ZF_ =0 = f =T cufp

UN =T cos30 = (0.3)(15)(9.8) =T cos30
T 44.1
cos30

5 R (D)

If, =0 = T simf=mg
(51)(sin 30) = (m)(9.8)
_(51)sin 30)

=k
038 o

T sin30

f, < » T cos30

27]

F, =Fcosf=(50)(cos30)=43.3

F, = Fsin @ = (50)(sin30) = 25

¥,=0 = mg=Fsmf+N
10)(9.8)=254+N = N =98-25=T73

f. =N =(0.5)(73) =36.5
L=, N =(0.4)(73)=29.2

N Fsin30
]

T

fi. 4—F=la — F cos30

l

mg

we note that the x-component of the external force (43.3) is larger than the force of static

friction (36.5), so the block is not stable.
7, =29.2

first mass: £f =ma

T -, N =ma = T —(03)1)9.8)=(Da
To298=8", . ... (0

second mass: Zf =ma

F-T —p,N =m.a

16.8-7 —(0.2)(3)(9.8)=(3)a = 16.8-T —5.88=3a
10.92-T =32 .,... 2)
98

7 o3
LY+ @y = 79824 = a=--;—=2mu"

T
>
o
Ll ek -

e & |
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29] &), =0
Fsin@+mg cosf =N
(25)(sin30) + (3)(9.8)(cos 30) = N
125+255=N = N =38

Ty 8in60, - Ty Sifi3Qsc: -

...... (D Ty cos60 «—' '— T3cos30

30] 3f, =0 = T,cos60=T,cos30
T - T,cos30

cos 60 }

T, cos30

60 (Co)sin60 - mg

T, :(_T3)i. T,sin60 _* ¢os60 _ (c0s30)(sin 60) _ 3 ;

T, sin 30 T,sin30 (c0s60)(sin30)

31] v, =v,*a = 3.5=0+@)0.7)
a:£=5m {g* .

3 =ma = T —-mg=ma

T - (40)(9.8) = (40)(5) = T —392=200
T =200+392 =592

I
il
|
If
'l.
|
»
|
)
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Physics 101
Chapter 6

: - Circular Motion and Other
 Applications of Newton’s
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1]: A 0.5 kg mass attached to the end of a string swings a verucal circle of radius 2.0 m.

| When the mass is at the lowest point on the circle, the speed of the mass is 12 m/s. 4
The magnitude of the force (in N) of the string on the mass at this position is ; -
approximately: m—
- 23l b) 36 <yl ST 46 ¢) 23
: 2]: A roller-coaster car has a mass of 500 kg when fully loaded with passengers. The "

{ car passes over a hill of radius 15 m. At the top of the hill, when the car has a speed i
] of 8.0 m/s, the force (in kN) of the track is:

a)7.0up b)7.0down  ¢)2.8 down @ 'e)5.6down

3]: A 750 kg car travels at 90 km/h around a curve with radius of 160 m. The. banking
angle of the curve, so that the car make the tum successfully is: : A

1.7 b)9° : ey206 d) 25 e) 15

4]: The radius of a curvature of a loop - the - loop I

roller coaster is 12.0 m. At the top of the loop,

the force that the seat exert on a passenger of

mass m is 0.4 mg. The speed of the roller coaster

at the top of the loop in (m/s) is:

Q144 @j

5]: An object attached to the end of a string swings in a ga i o i
vertical circle of radius 1. 2 m, as shown in the figure. ’ S
At an instant when 6 = 30, the 8peed of the object is ; AL i3 5
6 s and the tension in the string is 38 N. The mass b / _ 7
(kg) of the object is: s 4 :
a) 2.0 égy c) 1.8 e 7
d) 1.3 e) 0.80 gt |

6]: A conical pendulum is formed by attaching a small ball X
to a 1.2 m string. The ball swings with uniform velocity
around a horizontal circle of radius 30 cm as shown in
the figure. The velocity (m.s™) of the ball is:
a) 11.5 b) 0.72 @ i
d) 3.4 e) 0.52
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7]: A ball of mass m = 0.5 kg is moving in a vertical circle at the end of a string with
constant speed of 2.5 m/s. If the radius r = 20 em, then the tension in the string
at the highest point (in N) is:

a) 15.4 b) 20.6 @T’QE;? d) zero e) 12.7

8]: A 1500 kg car is to go round a horizontal circular path of radius 10 m. If the
coefficient of static friction is 0.3, the maximum speed (in m/s) at which the car

can round the path without slipping is: \
a) 6.7 "o b} S0ZE TR A d) 9.3 9213

P

9]: If a ball sWings in a vertical circle as

shown in the figure, then the tension v =8m/sk
(in Newton) in the string when 0=23"is: 5!
2) 6.5 = TR > ¢) 9.0 m = 0.4kg @
d) % e) Ias

10]: An amusement park ride of a large vertical cylinder
(radius 4 m) that spins about its axis fast enough that
. any person (50 kg) inside is held up against the walls
. when the floor drops away, see figure. If the coefficient
of friction between the person and the wall is 0.4, the
maximum period of revolution necessary to keep the
person from falling is then:

2)10.0s <CH25L=— 0)2.815

d)6.32s €) 7.90 s
1 11}: A child places a picnic basket on the outer rim of a — merry — go round that has

a radius of 4.6 m and revolves once every 30 s. The coefficient of static friction
between the basket and the merry — go — round for the basket to stay on the ride

18: A

a) 0.097 b)0.084 < o) W d) 0.003 ¢) 0.042
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mv

11 T =mg+

r

T =(0.5)9.8) L L

T =49+36=409

2 ']

2 PN —me N =mg -2~
r r

N =(500)(9.8) —@?g)—z— =4900-2133

N =2766 newton =2.766 kilo newton up

3] N sin@=—_ L L1 4

T
(160)(9.8)
6 =tan™'(0.4) =21.7°

2 ; 2 2
4] i =N +mg = L =04mg +mg
# :
-5
Y ldmp =yl o DU

n
v’ =(1.4)(9.8)(12) =164.64
v =+/164.64 =12.8m /s

2 2
5] T+mgsing="" = 7= —mg siné
r r

2
T =m(v~—-—gsin6')
: r

38 = m(%~(9.8)(sin30)) = 38=m(30-4.9)

' 38
IS =i (I51), =5 mi= 15k
Gt 251 -

L5 I S G L G Sy | e | . . SR AN, o
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6] we must find

cos@zi= L. =0.25
£ 1.2

f=cos™(0.25)=75.5
¥,=0 = Tsinf=mg ...... (1) my?
2 7
If A0 = Teos@E— . ., @)
r
1 rg
fa_ 12 v2=(0'3)(9’8)-=0.?6
tan @ tan 75.5
v =+0.76=0.87m /s
mvz
mvl mv2 T
7] T +mg= = T = -mg s
7 r Sk
| 50 52 : ‘ i Y
7 =S 1 5yfo 5} ST Yme)
L2 ! ’
T =15.6-4.9=10.7 .
mvz
8] =f =pN ey
f// ™
(1500)¢ ) / g
L =(0.3)(1500)(9.8 =
= (03)1500)9.8) E .
4410 . b - g TV
150w2=4410 = v?=——=294 A o *
150 I R
vi=y29.4=54m/s
2
7
9] T =mgcosf+~
] ] 4 i @/w
T (0.4)(8)° my _
T =(0.4)9.8)(cos23) +-———— ; ; .
(0.4Y9.8)(cos 23) + = '}%J’\
7 =36+64=10 mg cosb mg sinb
mn_‘.
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@

N = mg _ (5{])(9.8)-= 1225
b 0.4

2 _
WY -l e RS
m 50

¥ o8 N« Y Sy m’
v =/98=99 - l
vl = o= Ay mg

__2n_(9G.14)
TR | g

2 (2)(3.14)

— = =().21
-~ & 30
ro=(4:6)(.21)=0.963

s
mv mv?: my

It

18

Mt s e

i

5
: 2

=
>

3

_ r TN rmg
2
g = ) o
(4.6)(9.8)

o
ol
e
-
-

1:
e
I
H

-

-
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Conservation of Energy

Fyx
1]: The work (in J) done by the varying force shown

in the figure from x = 0 to x = 6m, on an object . 4 N\
that weighs 4 kg is: o -
K™

a) 20 b)30 . )25/
d) 35 e) 40 O =

2]: The pcm_et output (in W) needed from a motor to lift, without friction, a mass of
1.5x10* kg, 25 m.in 6.0 s at constant speed?

2) 2.0%10° b) 8.3%10° ¢) 3.1x10° ?)6.1><10> ” e)2_.2><10“

3]: A2 kg object strikes a spring (k = 400 N/m) and comes to rest after compressing
the spring 0.69 m. The spring is sitting on rough — horizontal floor (i, = 0.4).
What was the initial velocity (m/s) of the object?

a) 30 b) 25 @ d) 15 - e) 5

41: The power developed by a certain engme is a function of time accordmg to
P =2 + 2t + 3t°, where the units are SI. The work done by the engine in the
interval from t“Otot—?.s is:
a) 14 b) 10 €)9 d) 18 e)l

" 5]: A 6.0 kg block slides from point A down frictionless
: curve to point B, a friction force opposes the motion
of the block so that it comes to a stop 2.5 m from B. A
The block’s speed at B (in m/s) is:

a)3.4 b)2.4 c) 5.4

d) 6.4

6]: In the question above, calculate the coefficient of kinetic
friction between the block and the surface after position B:

b) 0.30 c) 0.20
d) 0.60 e) 0.50

7]: The resultant force acting on 2.0 kg object is (3i + 4j) N, what is the change in
kinetic energy (in J) as the object moves from (7i — 8j) m to (11i — 5j) m? _
2) +28 b) +36 c) +32 d) +60 o) +24

8]: A 12 kg projectile is launched with an initial vertical speed of 20 m/s. Tt rises to
a maximum height of 18 m above the launch point. How much work (in kJ) is
done by the dissipative (air) resistive force on the projectile?

a) -0.40 b) -0.64 RS d) -0.52 e) -0.76

..............................
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9]: A 2 kg object fixed to the end of an ideal spring of
spring constant (k = 200 IN/m) as shown. If the object-
is pulled out 0.5 m and then released from rest, then
its speed (m/s) as it passes the equilibrium point is:

oy
a) .0.5 __b_)i/* c) 10 _ d) 25 e) zero

10]: A 50 N force acts on 2 kg object initially at rest. When the force has been acting
for 2 seconds, the power (W) at which it is delivered:

CE)2500> b) 1000 ¢) 100 d) 75 &) zero

11]: A ball is held at hei ght. (y) above a floor. It 1s
then released and falls freely to the floor. The
total mechanical energy (E) of the ball as a

function of (y) is:
a3 B b) E c) E|
l : o T L s
H - E
4 _L 3 @ s
12]: Initially a body moves in one direction and has kinetic energy K. Then it moves \
in the opposite direction with three times its initial speed. Its kinetic energy

becomes:
¢ b)3K c) -3K e) -9K

13]: A 2.4 kg box has an initial velocity of 3.8 m/s upward along
a rough inclined at 37 to the horizontal. The coefficient of
kinetic friction between the box and the plane is 0.30 . The

2) 0.74 b) 0.53 < <) 0.88 >
d)2.03 8) 123 - S
© 14]: The particle speed (in m/s) at B is: 2
S T BT )543 2
d) 3.5 e - H . B
bt e e MR DS e IO \ /%
1ok T.he.dzstzmce traveled by the mass (m) c?n-the ; e / A\ et
frictional surface before coming to rest is: 4 — v N
e c) 6 S

} (bl e o R S R, om0 DT L el s By SR
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16]: A ball on the end of a light string of length 0.5 m. If the *e
ball is initially at rest, then it will fall along a circular arc ) L. m
as shown. The speed (m/s) of the ball at the Iowest pointis: = '

925 5o N, |

d)4.43 e) 6.3

17]: The figure shows the relation between =~ K@)
the force F, and the dlsplaeement ) 20
of an object of mass 2.0 kg moving on 10
a smooth surface. The work done on

the object fr_om 15t035m (in J) is: 1'0 15 20 25 5 )
a) 200 b) 162.5 c) 50 \
g-dIE/o I8 e) 225 L = o R

18]: If the maximum compression in the spring due to the %
fall of the object from rest on it is 50 cm, the spring el
force constant (in N/m) is: e
b) 100 c)300 _;F_
d) 400 e) 150 e

19]: power P is required to lift a body a distance d at a constant speed v. The power
required to lift the body a distance 2d at constant speed 3v is:

a) P b)2P d) 6P e) 3P/

20]: The kinetic energy of a car is 1.0x10° J. If the car’s speed is increased by 20%,
the kinetic energy (in J) of the car becomes:

a) 4.0x10° b) 1.2x10° 1.44x10° d) 1.04x10° e) unknown

21]: A 30 kg child on a swing 2 m long is released from rest
when the swing supports make an angle of 37 with the
vertical, as shown in the figure. The energy loss due to
friction when reaching the lowest point is 78.4 J. The
speed (m.s™") of the child at the lowest pointiie:

@yl6 > b) 2.0 c)2.8
d)3.0 -

e)2.4

22]: A car is initially moving in a horizontal flat road at 18 m.s”. When the driver
applies the brakes, the car loses % of its initial kinetic energy after traveling
a distance of 30 m. The coefficient of kinetic friction between the car and the
road is:
a) 0.17 b) 0.08 c) 0.25 0.41 e) 0.62

s W
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231

If a car slides from rest from point

A and stops completely at point C,

then L (in meters) is:

a) 15 b)30 - < Te)s0”
d) 60 e) 75 -

24]:

< d) 030 > e)0.11

If the block shown slides from rest from point A and
comes to complete stop against the spring at point B
after moving 3.0 meters, then the amount the spring

has been compressed (in meters) is:
a) 0.50 b) 0.20 c) 0.46

25]:

: A forece F(x) = (2!};2) N is acting on an object. The work done by this force in

moving the objectf_f{g_m'g{ =1tox=2(nlJ)is:
a) Sl - oF gm0 d) -4/3 e)-1/2

A 0.5 kg block attached to a spring of length 0.6 m and
force constant k =40 N/m is at rest at point A on a
horizontal frictionless surface as shown. A constant
horizontal force F = 20 N is applied to the block and

moves the block to the right. The velocity of the block
when is reaches point B, which is 0.25 m to the right of
point A (in m/s) is: e o

a) 8.82 b) 4.71 0387 d)2.5 ¢) zero

27]:

This graph represents the power developed power (W)
by a motor. The energy (J) expended by the - :
motor in time interval t = 10s to t = 30s is;

- 28]

a) 200 b) 100
e]05.. d) 600
(_@Lﬁﬂﬂ"”/ time (s)

: A bleck of mass 5.0 kg is moving with 3.0 m/s
on a rough horizontal surface (coefficient of .

- kinetic friction = 0.40) when it collides with a ,
spring, as shown in the figure, the spring is i
compressed a maximum distance of 0.20 m. :
The spring constant (N/m) is: e
a) 1020 b) 1804 c)2196
d) 361 (2929
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29]: A 1.2 kg mass is projected down a rough circular track
(radius = 2.0 m) as shown below. The speed of the mass
at point A is 3.€§n/s, and at point B, it is 6.0 m/s. How
much work is done on the mass between A and B by the
force of friction?

— B)-13] c)-8.17
i LRRY AN ~

30]: As a particle moves along the x axis it is acted upon by a single censervative force
given by F, = (20 — 4x), where F is in Newton and x in meters. The potential energy
associated with this force has the value +96 J at the origin (x = 0). The value of the
potential energy (J) at x = 4 m is: :

a) -48 b) +78 ¢)-18 _ @ e) +80

31]: A 5.0 kg box is lifted by a force equal to the weight of the box. The box moves
upward at a constant velocity of 2.0 m/s. The power input of the force (in W) is: -

) 98y b) 48 c) 60 d) 78 e) 24

32]: 1.2 kg object is attached to a horizontal string moves with constant speed in A circle
of radius R on a frictionless surface. The kinetic energy of the object is 180 J and the -

tension in the string is 450 N. The radius of the circie R is:

925 b) 1.3 ¢) 2.1 . 904

e e o T Lo L Jy

33]: A bullet is fired vertically upward. It loses 2/3 of its kinetic energy when it rises
- 75 m. The maximum height the bullet can reach is:

2) 125 m b) 149 m ©)131m  d)128m C91Bm > |
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1] work = area under the curve

A, =(5)(4)=20

A;%mmps
w =2045=251]

Fy

5

g
7/
¥

o
NS
oy
)

2] v isconstantrzba;ﬂiEf:(]
| =weight =mg
£ =(1.5x10")9.8) =1.47%10°
v =i=§:4.17
S

 p=fv=(147%x10°)(4.17) = 6.13x10° watt

3] w-f,d=AK +AU, + AU,

0-(0.4%2x9.8)(0.69) = [(0) —(%x2><v 514 [0]+[(%5<400><0-.691) ()]

0-541==%7+9522 = v]=0522+541=100.63

v, =+100.63 =10.03 m/s

aw
4 =— =% dw =pdt
1 p % W =p

1 2
w = [pdt = [(2+2t +3)at
x 0

W=+t +r3‘z =[(4+4+8)— (O]
w=16]

51 w—f,d=AK +AU, +AU,

0-0 :[(é—xéxv 2) —(0)]+[0]+[(0) - (6%9.8x1)] .

i
58.5
3

=196

0=3;-588 = v/=

Yy = /19.6 =4.4 m/s
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6] w—f,d=AK +AU, +AU,

O— g, x6x9.8x2.5 =[(0)— (%x6x4.42)1+[0] +[0]

—147 1, =-58.08

5808
i v
="

7] w=AK
w =Fdcosd=F-d : : 5

d=01-5)—(7i —-8j)=4i +3j M
F-d=03i+45)-(4i +3j)=12+12=2417

8] w—f,d=AK +AU, +AU,

0-7,d =[(0)—(“;“xlzx203')]+[(12x9.3\x13)—(0)]+[0] i

—f,d ==2400+2116.8
~f,d =-283.2 : 7
S, d =283271=0.2832kJ i :
The negative sign indicates that this energy is dissipated in air.

9] W‘fkd=M+ﬂUg+AUs ",'.
U“O=[(”;‘x2>‘vﬁ)~(0)}+[0]+I(0)—(%x-2oox0..5i)]
0=v}-25 = v?=25
vf z\/ég:Sme ,-:.

-10] F=ma = a=—
: m
a:§79=25 m/s’
2 :
e +at
v, =0+(25)(2) =50 m/s
p =(50)50) = 2500 watt - b _ : : L
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Conservation of Energy -

11] The mechanical energy is constant at all positions.

12] K,

1

i

1

2
==Y,

X, =Em(3v,)2=-;—m9vf

K, :9(-;-mv =05

13] w ~f,d = AK + AU, +AU,
» 100
0—p,Nd :[(O)—(Em"{)]Jr[(mgh)—(O)}‘f[O]
~ p,mgcosfd = —%mvf’ +mgd sin@
—(0.3)(2.4)(9.8)(cos 37)(d) = —(%)(2.4)(3.8)2 +(2.4)(9.8)(d)(sin37)
~5.6354 =-17.328+14.155d = 19.794 =17.328
= 2—3-2—8 =0.80 1
12.79
14] w —f,d =AK +AU, +AU,

0-0=[(mv )= (O] +{(mx9.8x2)~(m <9.8x5)] [0

0=1y?+19.6-49 = ~v?=294
3.3 2

v; =588 = v, =+/58.8=7.7 m/s

15]

w—f,d=AK +AU

o BAL

0~ g =[(0) = mv)] +[(0)~ (mgh, )] + [0

~(0.5)(9.8)(d) = ---(-:fg}(’f.?sf ~98)()

—4.9d =-30-19.6 = 4.9d=49.6

T d

_496

4.9

10m
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16] w ~f,d =AK +AU, +AU,

0—0=[(-;-xm xv})—(o)]ﬂ(b)—-(m x9.8x0.5)]+[0]

-

—mv;~4.9m = pi hon
2

N

—m

0= 9.8

J

v =98 =3.13 m/s

work = area under the curve
A, =10x10=100

17]

4, :%x5x10=25

1
Ay =3x5%-15=-37.5 k-

w =100+25+(-37.5)=87.5]

At 130 35 40
20 25

10 15

18] w ~f,d =AK +AU, +AU,

0-0=[0]+[(0)~ (mgh, )]+[<;12~ kx 1)~ (0)]

0=—(1x9.8x2.5) +(—;+>< k %0.5%)

245

245=0.125%k = o =196 N/m

k

d—2d
v =3y

}f =
_}__F(Qd}cos(? _3 Fd cos® _
2 t

i

3

3p

[P SO L SR SO T IE", JROMAE . SO SRNE
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20] K, _:-é-‘m.;g.f=1><105
-
vf:%vj+vi=1.29j
K —lmvzﬂim(lb )2"144(-1—1?2192)
) -

K, =144K, =(1.44)(1x10°) =1.44x10° ]

21] A =2sin53=16m = h,=2-16=04m
w~f,d = AK + AU, +AU,

0~78.4 = [(éx 30%v 7) - (0)]+[(0) - (30x9.8x0.4)] +[0]

~784=15/-117.6
15 F=117.6-78.4=39.2

vi=22226 = v, =26 =161 ms

22] Kfz—;mvf=%xmx182=162m _
K, =K, - %K, = }iK, = (4)162m) =40.5m
w—f,d =AK + AU, +AU,

—pymgd =[(K )~ (K,;)]+[0]+[0]
— i, xmx9.8x30=40.5m ~162m

" S9LS

2944 =-1215 = = =041
Hy £ —204

23] w-fd=AK +AU_ +AU,

0—(0.72xm x9.8xd) =[0]+[(0)—(m ><9.8x36)]+[0]
—7.056d =-352.8

e

ale =50 m
—~7.056
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Conservation of Energy

24] h, =3sin30=1.5m :
w =f,d =AK +AU, +AU,

0-0=[01+[(0) - (mgh 1+ [G Bx}) -]

0=—(12%9.8x1.5) +(-15x 4000xx ?) Zetoi IRl S~ -~~~ " S Y |

et A

1764=2000x} = x?=——r=0.0882
2000

x =+/0.0882 =0.297 m

2{;2-
1"‘2 _ . b
¥ A
e W9

25] w =Ij'f(x')dx =

2
-2

W o=—
%

26] w —f,d =AK +AU, +AU,

1 i
Fd c038=0=[( mv )~ O] +[01+[(5 k) = 0] —
20x0.25><1#(%xo.va})-i-(éxéiOxO.ZSZ)

5:0.25v} +1.25 = o.zsv} =375
N3

yoo= =15 = v, =415=3.87 m/s
7025 3 Vs

27] Energy = area under the curve (from t = 10 to t = 30) el -

30 %

4,= 2 x20x10=100 %
A, =20x20=400 . 10 -.

E =100+400=5001J

28] w—f,d=AK +AU, +AU,
Fises 1.
0—pymgd :[(0)—(Emv;)]+{0]+[(5k_xj)—(0)]
-—0.4><Sx9.8x0.2=—-(%x5x32)+'(%xkx0.22)

~3.92=-225+0.02k = 0.02k =18.58

k=228 _ 979 Njm
ga2 o .
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29] w —f,d =AK +AU, + AU,
0—f,d = [(é»mvf)—(%mvf)]+[(03—(mghf )+(0]
~f,d :[(éxl.Zxﬁz)—(%xllx3.51)]—(1.2x9.8x2)

~f,d =@21.6-7.35-23.52

—fid =-927 = f,d=927]

The negative sign indicates that this work is done against friction.

o s
30] AU =- [Fdx

U

4
=U, = - [(20~4x )dx
ki a

4 ;
U, -96=—(20x —-2x | ) .
U, =96 =-[(20x4-2x4)=(0-0)] :

U,~96=-48 = U, =-48+96=48]

31] F=mg =(5)9.8)=49 o
p=Fwv=F o3¢ : - :
p =(49)(2)(cos0) = 98 watt

A i
2

180:%x1.2xv2 = 180=0.6v"

#2300
0.6

L 02DE00) e
450
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33] from point A to point B
K, =K, -¥%K, =Y4K,
w —f,d = AK + AU, +AU, _
0-0=[(X, “K£)+‘th =U,;)+(0)] 175 e S - === K =4K, r
0=%K,-K)+U, -0) | l 8 % .

0K, U, oK, ¥ N AN Wk

%xé—mvf =mx9.8x75

p2 98XT5 o _ _ L
. Kx3

from point A to point C
w—fkd=AK+AUg+AU, '
0-0=[(0~K,)+ (U, -0)+(0)] :

I 3 ;:I
K. =U = Emvf'—*mghm : 5

I S :
SR, _ TR B

hmax ; i ;

Toha oy i
e S R s ik
erenyy _\%

e W W W

.
RO T

Ty | :

‘VE‘«V e | "4
Phwa e LD

M alfiee hA B 77
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Chapter 9

~ Linear Momentum ;
and Collisions '




g

‘)(4]: The figure shows a two particles system m; and m,,

average force exerted by the bat on the ball (in kN) is:
a)2.31 \ b) 4.6 c)31.0 d)216. ~e)0.0

0795811944 - 078 8312220 Linear Momentum and Collisions
1]: When a 0.15 kg baseball is hit, its velocity changes from 20 m/s in the +ve x axis
to 20 m/s in the —ve x axis. The baseball is in contact with the bat for 1.3 ms. The -&,

2]: Two masses of 5 kg and 10 kg are connected by a compressed spring and at rest
on a frictionless table. After the spring is released, the smaller mass has a velocity
- of 8.m/s to the left. The velocity of the larger one (in m/s) is:
~a) 6 to the right b) 4 to the left c) 8 to the right

{d) 4 to the right! e) 6 to the left

3]: A constant force of 8 N is exerted for 4 sec ona 16 kg object initially at rest. The
change in speed (m/sec) of the object will be: i
#@)0.5 m o4 d) 8 e) 32

both initially at rest. Each particle has been acted
upon by an external force shown in this figure. If

m;=1.5 kg and my=1.0 kg, the acceleration (m.s>) 10N 120°
of the center of mass is: Y B SR x% L2
a)4.3j b) 6.9j €} 3.5 e
d) 2.2j e) 8.1] ' 3 4

5]: Three particles are placed in the x-y plane. A 40 g particle is located at (3,4),
and a 50 g particle is positioned at (-2,-6). Where must a 20 g particle be placed
so that the center of mass of this three-particle system is located at the otigin?

a) (-1,-3) b) (-1,2) ¢) (-1,12) &) (-1,3)

6]: A uniform piece of sheet steel is shaped as shown ! (cm)30

(dark parts). The x and y component of the center 7
of mass of the piece (in cm) is: o
ay13.3 , 11.7) - “b)(13.6, 15 c) (15, 15) 10

@17, 133¥ . e)(15;13.6) e 3.[j.x(.cm)

7]: A 6.0 kg object moving 2.0 m/s in the positive x direction has one-dimensional
elastic collision with a 4.0 kg object moving 3.0 m/s in the opposite direction.
What is the total kinetic energy of the two mass system after the collision?

(@307 b) 62 J ' c)207] d)44 7] e)24J

8]: The physical quantity (impulse) has the same dimensions as that of:
a) force b) power c) energy moment e) work

s I e el i e B i T e S W e W e WP W e Pl o B MRt er e b R —_-"g. ;;;;%:E—;’-? B o i
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%: At the instant a 2.0 kg particle hasa velocity of 4.0 m/s in the positive x direction,
a 3.0 kg particle has a velocity of 5.0 m/s in the positive y direction. What is the
speed (in m/s) of the center of mass of the two-particle system?
a) 3.8 b) 3.4 c) 5.0 d) 4.4 - e)4.6

f] A proton of mass m and velocity of 300 m/s collides elastically in one dimension
with a statlonary carbon nucleus of mass 12m. The velocity of center of mass of

the system in m/s is:
a)gs.1 - B)2s ¢) 277 d) cannot be determined

11]: A 0.3 kg object is dropped from a height of 5 m. It hits the ground and stops.
The magnitude of the impulse (in N.s) exerted by the ground on the brick is:
a)47 .1b) 3.0 ' ¢) zero d) 15

I ———

12]: A 3 kg bomb slides along a frictionless horizontal plane in the x direction with
velocity of 6 m/s. It explodes into two pieces with masses of 1 kg and 2 kg. The
I kg mass moves in the y direction with a speed of 4 m/s. The velocity of the

2 kg mass in m/s is :
2) 6i b) 18i — 4 ETEE_T‘J_) d) -9i + 2j

13]: A bullet of mass m=10 grams traveling horizontally strikes a box (mass = 3 kg)
sitting on a frictionless table at a heighth =1 m,
and 1s embedded in the box. The box-bullet
system flies off the table and lands 4 m away.
What is the initial bullet velocity in m/s?

a)538 b)8.94 c) 26.82 ?_Qﬁﬁ_&(};

14]: Calculate the center of mass x and y coordinates
(in m) for the system in figure.
ay(2.0,2.5) BY(28.5 , 8.5)

¢)(-0.5 , 4.5) 18) (3:561-06))

15]: Two bodies A and B moves toward each other with speeds of 80 em/s and 20
cm/s respectively, The mass of A is 140 g and that of B is 60 g. After a head-on
 perfectly elastic collision, the speed (in cm/s) of B is: '
a) 8.0 b) 20 c) 92

i
S’
o
o
D

¢) 130

i e

16]: A 0.3 kg ball moving along a straight line has a velocity of 5i mv/s. It collides
with a wall and rebound with a velocity of ~4i m/s. If the ball is in contact with
the wall for 5x107 5. The average force (in N) exerted on the wall is: .
Wﬂ b) 540i ¢) -60i d) 60i 927 3

R
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| 17]: The center of mass of the system of “ @_
_particles shown in the diagram is at pomt 315 @1 kg ;
)3 d) 4 - ® 3 kg
SR Y  ge ! ;

18]: A block of wood with a mass M = 4.65 kg is resting on horizontal surface, when .
a bullet with a mass m = 18 g and moving with speed v = 725 m/s strikes it. The
coefficient of friction between the block and the surface is p = 0.35. The distance [
. the block moves across the surface is: _ :
L—a’_j‘l’@ b)3.3m ¢) 0.4l m d) 11 m e)151m .
| ~ 19]: Two moving objects collide with each other in the absence of external forces. ~
: Which of the following statements is almost true for the two-object system? y

a) The linear momentum of each object remains constant. :
b) Kinetic energies of the system is constant whether the collision is elastic or inelastic
c) Both objects will always move in different directions after collision.

].d) None o@ ] i

20]: A bomb at rest explodes into three unequal fragments. The first went north and the h
second went south. The third fragment went:

a) either west or east (b) either north or soutly’ ¢) north

d) south - e) none of the above

21]: A car moves with a velocity of 18 m/s due to west collides with a massive wall and
-rebounds after losing 0.75 of its kinetic energy as a result of the collision. The
magnitude of the impulse force (N.s) an 80 kg rider will experience during the

collision is: =

a) 540 h) 16208 c) 720 [d) 2160! e) 2430

22]: A 10 g bullet is fired into 2.5 kg ballistic pendulum and becomes embedded in
it. If the pendulum rises a vertical distance of 8.0 cm, the initial speed of the

bullet (in/s) is: _
[313.8 1 b)3084 - ¢)2687 d)19.8 €)2.6

| 23T Car (A) of 1000 kg mass of 20 m/s speed collides head-on with car (B) of 2500
kg mass. They stop exactly after collision. The speed (in m/s) of car (B) before

collision was: /\ _
a) 5.7 D)8 ¢) 20 - d)60 e)4
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i

1] Far=mv, —mv;
(FY1.3%x107°) = (0.15)(=20) - (0.15)(20)
F_: _3—3_3 e _6 =-—4.62X103
1.3x107%  1.3x107

Fl=|-4.62x10°|=4.62x10° =4.62 kN
7= |

2] myj+¥my,, =mp o Hmy

040 = (5)(~8i) +(10)@

2f
2 )

B0 =100, & g =%=4f (to the right)

3] FAt=mv,-mv, = FAt=mhAv

@)D =(16)(Av) = Av =% =2 m/s

2ma DR
& o,

S, ”me

F, =Fco0sl20 = (10)(cos120) = —5i

F, =Fsin120 = (10)(sin120) = 8.66

F,, =F, cos0=(5)cos0) =5

F,, =F,sin0=(5)(sin0) =0
(=51 +5i)+(8.667 +0)

X 1.5+1

ey = 3.46 m/s’

=0i +3.46)

M

! 2ME 404 (02 +206)
] XCM =-F=—=0=
_ >om, 40+50+20

0=120-1004+20x = =x.=-1

ma}",‘ : i £

B Z r (40)(4) + (50)(=6) + (20)(») :

GRf FR B RS S e o . e
Zm; 40+ 50420

0=160-300+20y = y=7

The particle must placed at (-1,7)
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6] We wﬂl take the center of each square as

me
Zm

X o

_ (m)(5)+ (m)(S)+ (m)(5) + (m)(15) + (m)(15) + (m)(25)

the center of mass of the square.
y (em)
30

20
10

6m

.y |\
o _—6—’”~—117

Zm Vi
Zm

You =

x (c

_'_1 0 '.._'_2.0 W 30

= (m)B) +(m)(5) + (m)(5) + (m)(15) + (m )(25) + (m)(25)

¥
oM 6m

Y, o e
6m

The center of mass at (11.7 , 13.3)

m) -

5
ol
o
5
&
i
i
Y
|
.

7]

The collision is elastic
L ZK, =K,

B =

1 ‘“( )(6)(2) =12]

1
—my!
2

1 .
K =5m2v 221' e ("2‘)(4)(3)2 =18]

TK, =12+18=3017

8] Momentum.

Dmy,

i

DM,

S 15
Vay =—14+—j =1.6i +3j
M = 5 o J

el =016 +(3) =3.4 s

_2)4)+G)6)
2+3

9]

Veu

T (m)(300) + (12m)(0)

£ Ve = m+12m

{

Y ey _103”1~231me

3m
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11] We must find the speed of the object when it hits the ground.
v; =v.+2aAy

2 = f2RHS=98 = v,=/98 =99 m/s = D =" 40 (-9.2)5)
I=mv, —mv, =(0.3)(0)-(0.3)(9.9)

F=-348 [I|=3¥s

12] @en et = O cre Vs e .

COX6H) _ AN+@0) _ 1 _4r oo,
3 3

W =18i—4j = v =9i-2j

13] y-direction

Ay =vfr+—12—az‘2 = 1=0+(—;—)(9.8)'(t"’)

1=49% — r2=74~§=o.2 = =045

x-direction

Ax =vif = 4=(, %045
. v, =-i—=8.9 m/s
0.45
My +myy =(m+myp,
(10%10_3)@”)4-0=(]0X10-3+3j{8.9)

0.01v, =268 = v, = %—%% = 2680 m/s

14] We will take the center of each bar as the center of mass of the bar.

CM, =(45,2) = CM,=(2,-0.5

3.56

5D zmx _ (45 +3)2) 285
CM T = = 2 =

Zm‘. 543

i

1.06

my, o
Vo = . _(5)2)+3)05) _85
5 Zm,. 5473 g

The center of mass at (3.56 , 1.06)

v 1| SRS RS RS — et = L
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15] body A:m,=140g , v, =80 cm/s . | .. .
bodyB:m,=60g , v, =-20 cm/s " : : : 5
)V“ +( I)VEJ' R ' ) '
my+m, my+my
(2x140 » 80+(60 -140
"140+ 60 140460
v, =(1.4)(80) + (-0.4)(-20)
Var =112+8=120.cm/s

Var =(

)x~20

16] FAt =mv, —m,
(F)(5x107%) = (0.3)(—4i ) - (0.3)(51)
~1.2i =15f 977

Fa = —=-540i N
5x10 5x10

27 7y0)+ (X2 00+ OXY . ey y

1| x, 3 = =i
] Xa Zm,. 7+3+1+43 14

Z b - 00+@)M)+MA+G)3) 14, : .
Zm 7+3+1+3 14 -

The center of mass at (1 S , 1) which is 1nd1cated by point 2

18] mpy, +mpy,, =(m +m,p,

0+(18>-<'10_3)(';"25)=(4.65+18)&110_3)1.'Jr

13.05=4.668, = v, =-13'£=2.8 m/s
4.668

W =f,d=4K + AU, +AUS
0—(4.668)(9.8)(0.35)(d) =[(0) —(—;-x 4.668x2.8%)]+[0]+[0] _ 2 %

18.3

1601d =183 = d=
16.01

=1.1m

19] None of the above.

20] Either north or south,
e :

Frm o W Wl o el el e e e Al e e e P e,
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11] 'We must find the speed of the object when it hits the ground.
vl=v2+2gAy

F= OO =98 = v, =98 =99 m/s = D =\ 4o (-9.2)5)
I'=mv, —myv, =(0.3)(0)-(0.3)(9.9)

I=-348 [I|=3N3

12] O eis Dbetore =@ it ater
G)61) _ H4/)+(2)¢)
a 3

X =18 4] = v =9j-2j

= 18 =4j + 2

. 13] ydirection

2

1 1
Ay =v.f+—at l=0+ ()982
: Vi F : = (2)( )@ )

1=497 = ’=—=02 = 1=045s
49
x-direction

Ar=vi = 4=(,)045)

v, = . =8.9 mv/s
0.45

myy +my,, =(m+m,p,
(10x107),, ) +0=(10x107 +3)(8.9)

00lv, =268 = v, =§i£—=2680 m/'s

.n 14} We will take the center of each bar as the center of mass of the bar.
CM,=(45,2) = CM,=(2,-0.5)

Z’”rx-f _5)E5+3)2) 285 _

et 3.56

W 543 8
LM 0y3e0s) 85
Yeu = Ve = =—=106
> m, 5+3 8

The center of mass at (3.56 , 1.06)
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21] X, =é-mv,.2 :(%)(m)(lg)2 =162m

1
Kf =Emvj§ ..... {1}

K, =025K, =(0.25)162m) =405m ... .. (23

0.5
=@ = %mvﬁzé‘r{l.‘jm = =2

v-f=81 = v, :.\/8_1:9mfs
I'=mv, —mv,; =(80)(9)-(80)(-18)
1 =720+1440 =2160 N.s

22] w ~f,d =AK +AU, +AU,

0u0=[(%mvﬁ)ﬁ(% v 2]+ [(mgh, ) - (mgh, )] +[0]

O=[(O)—-(éx2.51><v,.2)]+[(2.51><9.8><0.08)m(O)] o -
0=-1255%"+197 = v}:ﬂzz.s:f i
1.255

v, =+1.57 =1.25 m/s o (J%M

myy +mp .y =(my;+m, )"’f
(10x10)w,, ) +0=(10x10> +2.5)(1.25)
3.138

10x107% v, =3.138 = oy =313.8 m/s

23] My MY, SMY, 0, .

~ (1000)(20) +(2500)(,, ) = 0+0 ek
_ 20000

20000=-2500v, = vy =T

speed = |—8’ =8 m/fs
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Eéig % {zeneral Ph} SiCs j_@ﬁ CH 19: Eata‘tinﬂFﬂi a;&i‘»vz (Object Abouta ng
it =_ ixed Axis
s % Eﬂaaiﬂ Eﬁzz {5’79 S%EEQAM. CH 11: Rolling Motiox snd Angalar Momentum §
' “-g AR 157 i T Wﬂwmammmwmfms B e U e s
ik v Q- T,
iig [}’f A wheel rotates ¢hirough 6.0 vad in 2.0 s as it is uniformly brought to resi. The
|Ei3 initial angular velocity (in rad/s) of the wheel before brak: g begdn was:
I a) 0.6 b) 0.9 ¢) 1.8 (—_) e) 7.2
' .
!iﬁ m Two small masses, m,= 4.0x10° kg and my=2.0x10 4 : bi
E kg, are connected by 1.0 m rod of negligible mass. The @ R F N _:,‘} ?gi E
B anguiar acceleration (in rad/s” jabout B pmduced by a = Eiiil
‘;i{ force of 0.016 N applied at A is: ! §5§1
L; er b) 2.7 o 11 i ol6 W gi
m o vayiz 40 !
;gq ) ) 400 ?¥
d r A solid cylinder has a moment of inertia of 2 kg. m’. It is at rest at time zero F%Ei
E when 2 net torgue given by: [ 7=6t" + 6 (SI units)] is applied. After 2 s, the %fp'
}I ;rgg}\ar velocity (rad/s) of the cylinder will be: i
l!; )30 b) 12 ¢) 14 dy24 ¢)28 i
| _ Y
! j@]: Four 50-g point masses are at the corners of a square with 20-cm sides, What is ?IH
{

the moment of inertia (kg.m”) of this system about an axis perpendicular to the  }

i T T A T T T e P e P T o g
o

/L?f A 2.5 kg cylinder of radius 11 em is initially at rest. A rope of negligible mass is g!

E.E f

plane of ﬂae square and passing threugh_;ﬁgﬂn‘ter‘? : ';;; i!

a) 1.6%10° b) 8.0x10” CO4.0x10° d) 2.8x106° e) 2.0x107 gil“
e et e e _'é sF

[5]: Thesngular position of a point on a wheel can be described by 0 =5+ 10t 2t ﬁi}[
rad. The angular acceleration of the point (in rad/s’) at t = 3s is: Ei! I

a) 43 b) 22 ("”é)“ 40 | d) zero - e)i4 gi ;l

..... i

{( A wheel starts from rest and rotates about a fixed axis with constant angular ax. gi r'
acceleration of 4 rad/s’. What time it take to cowp!ete te 20 revolutions? % ;;E i

a) 5.6 sec b) 3.2 sec ¢) 4.0 sec (d) 7.9 sec e)11.4 sec ki

o b T o —— L R S Bl

e T TR Ejl,is

Py

wrapped around it and pulled with a force of 17 N. The torgue (in N.m) on the

P R VR e i T W s i ¥ e P Y e e ¥ s T ¥ e ¥ i, T V-;‘Y,;V =2 T‘__._’PT.-JZT._.‘?’ e N N ﬂ" e e W T ._u]

S |
cylinder is: S e e é?"
a) 154.5 b) 187 lc) 1.87 1 d) cannot be determined _%}
i NG
i
A car accelerates uniformly from rest tﬂrspeed of 22 m/s in 9 sec. If the diameter ;: :
of the tire is 58 cm, the final rotational speéd of the tire in rey /sec is: : 55
a) 421 b)37.9  €)6.03 f d) 8 | - Ei
W T AR e et et el L R Kji
[9} An object of mass M is rotating about a fixed axis with angular momentam L. If ;ii :
its moment of m@.ﬁﬂ%ﬂ?@;ﬂt the axis is 1 then its kinetic ensrgy is: gg |
a) 1L \BLYQT) | ML HILY2 M) a3

T Y = e e e T e T : - ——J
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a) 10

}/1/ What is the angular momentum of the system (in kg.m’ i’s)‘?'
a) 100

e e P AP e Ry o Lo L h e L T T

L R S T A i B R e e

éjgﬂe}*gl Fﬁ} \q;rggé’g 101 CH 10: Rotation of » Rigid Object Abouta

_l‘ ized Axis

svompmmal 3|

o [y, A R e R R rEE
A massiess rod 1.0 m in length joins two partmies (=4 kgandm, =6 ka} as
shewn. The system rotates around an axis through _gP
\af

the middle perpendicular to line joining the two
particies. The linear s;)‘eed of each particle is 5 m/s.
What is the moment of inertia (in kg. m?) of the
system about the axis of rotatmn —

h) 5 j’iﬂ ' d) 6 ‘j{;
(’J-_f" u{rf‘ !

&

AT

b) 250 o125

ﬂ:‘-r-‘-im‘wz—msﬁa‘

“%_‘;u_‘

e e

EE
e

[Jﬁ: Two small masses m,= 4 kg and mg=2 kg are

connected by 1.0 m rod of negligible mass, as

%%H_ Y ___w@

shewn. The angular acceleration (in rad/s’) I_F— & (/I\X
about B produced by a force of 16 N applied xetl ¥
at A is; g
a) 4.0 ? b) 2.7 ¢) 11 dy 12 e} 460
= o

1 i A disk rotates ab@ut an axis through its center with an anguiar velocity of 40

rad/s. If the rotational kinetic energy of the diskis 400 j, its aﬁgﬂiar ragonientum h

S A A T

- (in kg.m*/s) is : Bs L 1w” — N e L
a) 860 b)'400 c) 200 gg) 20 e) 5
4]: The moment of ineriia of a set of dumbbelis B
considered as two mass point m’separated by § L e
a distance 2L about the axis AA is:— %" s B "‘ﬁ,ﬂ
2) mL’ byimL?  ( ¢2mL’ '
d) ¥ mL’ e) 4mlL’ S - B

i

Sl Ny

o Vi

o

LT AT AT AT

v

a) 17

fﬂ At t=0, a wheel rotating abnu& a fixed axis at a constant angular & ceeleration

has an angular veilocity 0f2.0 rad/s. Two seconds later it has turnea through 5.0
complete revelutions. What is the anguiar acceleration (in rad/s’ ) of this wheel?
c) 20 d) 23 e) 13

e

Sy

L

S s

/[,1’63 The figure below shows a graph of

- radian
angular velocity as a function of time

for a car driving around circular track. 5-

A A SN RN T AN

|

5 | poin G
E Through how many radians dose the _ i | \ T e g }
l car travel in the first 10 minuges?— SRR AR L ! S :ﬁs
§ a)30 b) 50 X )70 g4 Ao |
SO KT €) 160 \ ol

' - fpd " \u;__j/
T e e

iy, o I i e gty v e ity i
P
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7 i _ Fixesd Axis Ay
% KEE&EEE B&Ez @79 581 i@é%ﬁi CH 11: Roiting Motion and Angular Momentum & il
ﬁa{i‘; i17]: The string connecting m; and m; is massiess and = 217G ‘i i ]
siléi the puliey rotates without friction. The system pudies, ¢ 7 % §é h
“‘E‘ﬁ starts moving from rest as shown. What is the 'fff;“;;?? 0.0225 %
]llf acceleration (in 1m/s?) of the masses? %lla
I@ a)10__ b) 9.38 m, =10 KgE . ;: [
) 343 d)5 " m=55g §
rla E//} ) _ R.— \5 e 2 ﬁ %‘]
L% [181: A cord attached to a 3.63 kg mass is wrapped around a wheel of radius 6.61 m %;IL
l,g% and released. The moment of inertia of the wheel is 2.7 kg.mz.- If the wheel Eiif "
| E rotates on frictionless bearings, the acceleration (m/sg) of the falling weight is: Ei{i
{ $8)3.26, b) 1.04 ¢) 2.44 d) 1.95 427 |
- _ il
E; [19]: A solid sphere (1= 0.4MR?) of radius 0.06 m and mass 0.50 kg rolls without EH
4 slipping 14 m down a 30 inclined plane. At the bottom of the plane, the linear gll
14 velacity of the center of mass of the sphere is approximately: l[
1B . : i & PP ¥ -l
I 2)s.Sms D)3.5mis ) 8.7 mifs dj 26 s Eii,
b - - s
Ji*!%l [ﬁj: A system of four particles as shown, is rotating E!:
lfq about the z-axis with an angular speed of 2.83 “rq Efl z
‘i 2 rad/s. Find the kinetic energy of the system. 3 TEEen ?;f
b ay1127 b) 56 c) 64 J ——l SR
liié d)2243 e)424 3 - §5xq ' ;i‘*
T | 1
{ [21]: A 20 kg child stands at the center of a disk which has a 3 m radius and a %;il
i 600 kg.m” moment of inertia, and rotates with an angular speed of 2.1 h_;i_
E[S rad/s. Find the angular speed of the disk as the child walks from the center ;;‘F
e - of the rim of the disk. Wi
Fﬁ (@ Lbradis |  b)2.7 radls ¢) 0.8 rad/s 4)0.61 rad/s ) 0.3 rad/s
i 122]: A rope is wrapped around 2 cylinder of radius 0.1 m and a2 moment of imertia i
ié PP y %
é i = 0.02 kg.m". If the free end of the vope is pulled by a force F =2 N, what is 2
P the angular acceleration (in rad/s*) of the eylinder? ﬁ |
4 g . },: i
i a)5 b) 0.5 L B d)2 e) 7.5 i

41. i
i
[23]: A 3 kg object has a velocity (v=5i + 3j) m/s at the position (r =-3i +2)). Ef’

P e N

il What is its angular momentum about the origin? Sl
1 @3TK b)24k ) 24 (i + §) d)57k ¢) 24 k

1241: A 2 ke disk of radius 20 ¢m rotates with angular speed of 16 rev/sec..
i g g P
A point mass is attached to the rim of the disk. What is the linear speed
of the mass?

S A T A AT T A T T VAT

I| IT T SR 5 ® s

I a)4mis TByiZ6mls | € 0.64ms )6 ¢) 5.2 mis

| Salmreece
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it LrEBer : : ril
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B R o il Bazz @7@ ggg i@’iﬁ CH 11; Reliing Motien and dngular Momentum § %i‘
P B R T P A T B S R R e S S P M %Ii
: ig‘é {251 A solid sphereof (M =2 kg9 R =10 em, I = 2MRY/5) e i
tﬁ«% rolls without slipping down an incline starting from “55!['
‘;‘E rest and from a height (h = 130 cm). Find the velocity Nl
ik’i of the center of mass of the sphere at the lowest pomt g{%};’l

i en the incline, in units of m/s. %ﬁ;

:j a) 3.6 ®b) 43/ c) 3.4 E,g'
W @67 e) 8.2 éﬂ}!
i | éé ii
}}‘S [Z6F Hour identical particles each of mass m are & 2 6L & ‘;Ei
’Ti connecied by a massies rods to form a rectangie %ﬁ
}‘;-?; of side 2a and 2b as shown in the figure. What is gl = - — = = _2b Ejiq
‘h% the moment of inertia of the system about the votatien &4 |
ilij shown axis of rotation? | @iiﬂ

i et 2 o U 5 .
]Eg% g@‘kﬂf,b;a bt b) %ma ne c) zero | El 1]
!12{ d)4mfa” +b") e)dm(a”-b’) il
il il
il [27]: In the figare shown, F,=16 N, F,=4 N, F3=2N, —~—>5 N
llag; Fe=4 M. If r=0.1 m, r,=0.2 m, what is the net P T %1;
ﬂ‘iii torgue (in N.m) acting on the wheel about the s !
b E{i axle passing through its center? ﬁ %

Egé @) -02) Bozd ¢) 1.4

i?g d)-0.6 € 0.6

by a light string as shown in the figure below. If

N AN N N N O bt IR N )

[28]: Two biocks m;=1 kg and m,=2 kg are connected o A ’@f £

the radius of the pulﬂey (1 m) and its moment of .
inertia is (5 ke.m”). What is ﬁ'ae acceleration of 5

e ALt o oL L T Y o T A Vel A S e R o s

P L T T L L D T SN

the system ? k. ER N

Erme) b) (3/8)g ¢) (1/6)g & A

] | DG/ e) (5/8)g Vool ! .

i[ig [29]: A ball of radius r and mass m rolls without i%!

r;: slipping along the shown track in the figure. TN gf

Li iIf the ball start from rest at point A at height - g‘:
T of 3R above the bottom of the track. What is :

::f the speed of its center of mass at point B? 2 E
[ [iGgRT  b) 120 gR/T c) Vi0 gl o
b /R 9 yE
i Gl
X

S S o N A AR O T e A R0 M e g e e e L %
3 R e _ATHH.F —
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