Solutions to

Exam Il
Term 052



1. A horizontal force (F) 15 applied ona 100-kg box. The box accelerates along the positive x
direction with constant acceleration of 1.0 m/s" If the coefficient of kinetic frictionis 0.50

between the box and the surface then the work done by Fasthe box moves 100 m 15
Ay 50 x10%]

By 25 x10%7 A
Cy 38 x10%] i
Dy 1.0x10%] fk F

—> app
Ey -3.8x10%1] D

.
>

ma=F — x mg
F=m(a+x49)=100(1.0+0.50x9.8) =590 N
W =Fd =590x100=5.9x10"]



2. An object of mass 1.0 kg 1z whirled in a horizontal cirele of radius 050 m at a constant
speed of 2.0 m/fs. The work done on the object during one revolution is:
A 01
By 121
Cho -32000
Dy 3201
Ey 201

centripetal is not doing work



5. A boyholds a 40-H weight at arm's length for 10 5. His arm 151 .5 m abowve the ground. The
wotk done by the force of the boy on the weight while he is holding it 1s:
A 12010
By 4017
ch o 2010
Dy 0l
Ey 101

no distance traveled no work



4. A 40-H force 15 the only force applied on a2 0-kgz crate which 15 originally at rest. At the
instant the object has traveled 2.5 m, the rate at which the force 15 doing work is:
A 500 W
By 300 W
Ch o400 W
Dy 25 W
Ey T3 W

a—4—0:20 m/s

20
v: =Vv° +2ad = v* = 2ad

v=+/2ad =/2x20x2.5=10m/s
P — Fv=40x10 = 400 W




2.8 4.0 kg block starts up a 307 incline with 125 T of kinetic energy. H ow far will it slide up
the incline if the coefficient of kinetic friction between the block and the incline 15 0.50%
A1 55 m
Bl 15 m
Ch 25 m
DY 45 m

) dom AE=-E, =-f d
E. —E. =—x mgd cos30°
E. =K, +U, =128+0=128J
E. =K, +U, =0+ mgd sin30°
mgd sin30° —128 = —, mgd cos 30°
find d



6. A ball of mass 2.0-kg is kicked with an initial speed of 3 (m {5 :Iz'ﬁ+ 5(m /s :I_;'ﬁ . The ratio of

the potential energy (relative to ground lewvel) to the kinetic energy of the projectile at its
highest point is:

gg ggn v, =52 +52 =52 =7.1m /s

Cy 1.5 V, =5m/s

Dy 1.0 1 1

Ey @ K.==mv’=>=x20x7.1"=50.4]

2 2

Kf_% VZ:%XZ.OXSZZZSJ
U, =0,
E. =

—

K. +U, =K, +U,
50.4+0=25+U,
U, =254
U, 254

= =1.0
K, 25




7. A block 15 released from rest at a heighth = 6.0 m along africtionless loop-the-loop with a
diam eter of 3.0 m (see Fig 1. The speed at the top of the loop 1s:
A7 3hH m/fs
B 43 m/fs
Cy TT7 m/fs
DY 54 m/fs

Ev 29 m/fs h /ﬂr\ ]'

Figure 1

E. =E,
K, +U, =K, +U,

0+ mgh. =%mv2 +mgh,

v =.2g(h —h)=,/2x9.8x(6.0-3.0) =7.7m /s



g. A2 0-kghblock slides on a rough horizontal table top (see Fig 20 Just before it hits a
horizontal 1deal spring its speedis 5.0 m/fs It hits the spring and compressesit 100 cm
before coming mom entarily to rest. If the spring constant 15 1200 MN/m, the work done by

friction 1is:
Ay 0
By 2481 ) ,
. = 1200 M/m
o =187 m 1 b
Dy -0.70 1] ' : :
Ey -6.51] e -
mF‘MEEEMr
AE :Wfr Figure 2
Wfr = Ef - Ei

E. =K, +U, =%mv 2 +O:%x2.0x5.02 =25

E. =K, +U, :O+%kx2:%x1200x0.1002:6J

W, =6-25=-19



9. Thelocation of two thin flat objects of massesm)= 4.0 kg andm, = 2.0 kg ate shownin Fig
4, where the units are inm . The x and ¥ coordinates of the center of m ass of this system are:
Ah 0,0
Bl 13m,1.7m
1 10 m,-033 m
DY 10m,035353m
Ey éd0m,20m

'
5 ;_04.0 1
____-_3 _____ E. ___________ > 1:': PEREE I
s i
20 |
i Figure 3
> mx  4.0x3-2.0x3 12-6.0
X = = = =1.0m
> m, 4.0+2.0 6.0
m. V. — —
2 MY, 4.0x2-2.0x3_8.0-6.0 033

Yo = ST T 40420 6.0



10 The impulse which will chatnge the velocity of a 2 0-kgz object from v = +3D3’ﬁ (m {5]) to
¥, o= =30 (m f5) is:
&) (307 -307 /N -5
B) (607 - 607\ -5
Cloosnd 4300 W s

D) (isi-t157 1w s ~AP=P; - P,

Co P =2.0x(—30i) =—60i kgm/ s
Pi =2.0x(30j)=60j kgm/s
J=-60i—60j N.s



11, A2 00kgpistolisloaded with a bullet of mass 3 .00 g. The pistol fires the bullet at a speed

of 400 mfs. The recoil speed of the pistol when the bullet was fired 13
A 0500 m/fs

B) 0400 m/s
CY 175 mis
D) 160 m/is

ey os00ms P =P,
0=p,+p,
Pp =Py
mv, =-my,
2.00v, =-0.0030x400
v, =-0.600m/s



12, Gphere A hasmass3m and is moving with welocity v inthe positive the » direction. Sphere B
has amassm and 15 moving with velocity v in the negative » direction. The two spheres
thake ahead-on elastic collision. After the collision the velocity of A (v ) 1s:

A) 0
By v
Oy —2wid
59 tur m. —m 2m
T -awiE —
Var = A : Vai T : Vi
3M—m 2m
Var = V+ (—v)

3Mm+m 3Mm+m
=Ev—gv:0
4 4



13. The angular position of a particle is given as &= 2 + - £ whete fisin rad and fisins. The
anngular acceleration when the particle is mom entarily at rest 1s:
A1 16 radfs clockwise
By 0Orads
3.5 radfs counterclockwise
Dy 35 radfs clockwise
Ey 14 radfs’ counterclockwise

0=2+t-t°

de J3

w=—=1-3t°=0=>t=—=0.5775
dt 3
da) 2 2 -
=== —6t=-35rad /s (3.5rad /s clock\lee)



14, A disk of rotational inertia 5.0 kg m” starts totating from rest and accelerates with a constant
angular acceleration of 1.0 rad/s”. During the first 4.0 s, the work done on the disk 1s:
Al 0]
By 401
Cy 32017
Dy 251
Ey 12001

W =7A60 =l aAb

A6 =£0[’[2 :1><1.O><4.O2 =8.0 rad

2 2
W =1aAf =5.0x1.0x38.0=40J



152, The rotational inertia of a solid sphere (mass M and radius Ry about an axis parallel to its
central axis but at a distance of 2R from iti1s equal tolr. The rotational inertia of a cylinder
(same mass I but radius B,) about its central axisis equal to I, If I1=1,, the radius of the
cylinder By must then be:

&1 49 Ry
By 90 R
¢y 23 Ry 5 29
5 30 R |, =2 MR%, + M (2R))* = MR
1
I, =5 MR;’
L =1,
22 MR? =1 MR’
2
R_ M 30



la. A rope pullsalO-kgbox on a frictionless surface through a pulley as shown in Fig 4. The
pulley has a rotational inertia of 0.040 kg.m® and radius of 20 cm. If the force Fis10 N, then

the acceleration of the hox 1s:

&) 100 mis
By Omis
Gy 10 mis .
DY 050 m/s
EY 50 m/s “1
T o ma :> TR2 — maR2 Figure 4
(F-T)R=1 %: FR2-TR? = Ia
FR* —maR® =la= FR*=(mR* +1)a
2
FR 10x0.20 50m/s?

a= — —
(MRZ+1)  (1.0x0.20% +0.040)



17, Aringis given animitial speed of 7.0 /s at 115 center of mass (see Fig 2. [t then rolls
st ooothly up the incline. At the height 5.0 m the speed of the center of mass of the ring1s:
A1 TO mis
Bl Om/s
20 m/fs
DY 35 mlis
Erl 41 m/s

E. =E,
Ki+U. =K, +U;, ()

Figure 5

K. 1 Yo% +£mv2i :E(mRZ)(ﬁ)2 +£mv2i =mv?,,
2 2 2 R 2
U =0

K, :Ela)fz—irimvzf
2 2

1 Vv 1
= — mR2 —f 2+_mV2 :mV2
2( ) R) > MV’ f
U, =mgh
substitute in (1)

2 2
mv’, =mv“, + mgh

V. =4V5, —gh=+49-49=0



153, The angular momentum of an object about the originis given as functions of time as
follows: L = (2f -1 kg -m -5 where fisins. Thetorque about the origin at#=2.0 5 is:

A1 (2.0 N.m
BY (2.0kK) N.m
C) (40i-20{ HN.m
D) (20i+40{)H.m
Ey (4.0 k) N.m



19, Two identical thin tods of mass I and length 4 are attached together in the form of a plus
sign “+7 (see Fig 6). The whaole structure 1z rotating counterclockwise with angular velocity

of @ about the z axis(which is at the point of attachm ent). The angular m om entum about the

Z axis is:

AY (1AM a 4 clockwise y

B) (1/24) M @ 4" counterclockwise .

Y (1423 M @ 4 counterclockwise -

DY (1Y M w 4" counterclockwise

El M @ d clockwise =1 "
1 1 1 Figure 6

| =—Md*+-—Md* ==Md"*
12 12 6

L=1lw= % Md“@ (counterclockwise)



20, A solid sphere of mass M=1.0 kg and radius R=10 cm rotates about africtionless axis at 4.0
tradfs (see Fig 7). A hoop of mass m=0.10 kg and radius R =10 cm falls onto the ball and
sticks to it in the middle exactly. The angular speed of the whole system about the axisjust
after the hoop sticks to the sphere 13
A 0&D radfs

By 43 radfs
Ch 32 radfs - -
DY 54 radfs L - o Wy
Ey 04646 radfs ‘ ' ‘ '
Text:OZ>
L =L, .
Figure 7
.o =1, 0, (1)

| :%MR2 :%(1.0)><(o.1o)2 =0.004 kg.m?

|, =1 +mR?=0.004+0.10x0.10° = 0.005 kg.m*
(substitute in1)
0.004x 4.0 = 0.0050,

~ 0.004x4.0

@, = =3.2rad /s
0.005
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