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Practice Exam #2

Nagy,

Tibor

Keep this exam CLOSED until advised by the instructor.

50 minute long closed book exam.

Fill out the bubble sheet: last name, first initial, student number (PID). Leave the section, code, form and
signature areas empty.

Two two-sided handwritten 8.5 by 11 help sheets are allowed.

When done, hand in your test and your bubble sheet.

Thank you and good luck!

Posssibly useful constant:

o g=9.81m/s?

Posssibly useful Moments of Inertia:
e Solid homogeneous cylinder: I, = (1/2)MR?
e Solid homogeneous sphere: I, = (2/5)MR?

Thin spherical shell: I, = (2/3)MR?

Thin uniform rod, axis perpendicular to length: I, = (1/12)ML?

e Thin uniform rod around end, axis perpendicular to length: I_ , = (1/3)ML?
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nagytibo@msu

Please, sit in row G.

Are you sitting in the seat assigned?

1.AQ Yes, I am.
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There are 149 steps between the ground floor and the sixth floor in a building. Each step is 17.1 cm tall. It
takes 2 minutes and 33 seconds for a person with a mass of 68.8 kg to walk all the way up. How much work did the
person do?

(in J)
2. AO128x10* BQO 1.85x10* CO 268x10° DO 3.89 x 10°
EQ 564x10°  FQO 818x10° GO 1.19x10* [ HO 1.72 x 10*

What was the average power performed by the person during the walk?
(in W)
3. AO374x100 BQO 438x100 CO 513x100 DO 6.00 x 10
EQO 7.02x 10"  FQO 821x108 GO 9.61 x 10" [ HO 1.12 x 10°

Numboer ob steps: =%
Hecq‘r@c_ o) one step: h= T.loam =08Tiwm.

Total \/leC,CRVCl'- : H=wlo
Moss o) the persow: m= 68.8kg
Wovrk dovne oy the person:

W = VVl% H = VV\% nh € (7, 2007

Tiwve ol the walk:
A'l'_ =2VV\.LV\.?>BSQQ= |553

Power o the pevzon:
P = W _ 11,200 _ oW

e

At 1S3
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An airplane is flying with a speed of 247 km/h at a height of 4000 m above the ground. A parachutist whose
mass is 93.4 kg, jumps out of the airplane, opens the parachute and then lands on the ground with a speed of 3.30
m/s. How much energy was dissipated on the parachute by the air friction?

(in MJ)

4. AO304 BO344 (€038 @ DO439 EO 49% FO 560 GO 633 HQO 7.16

b _ (AW
WL e >U-E 5.6—‘,:—-(.06
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By what percent does the braking distance of a car increase, when the speed of the car increases by 18.9 percent?
Braking distance is the distance a car travels from the point when the brakes are applied to when the car comes to a
complete stop.

5. AQ 7.47 BQO 9.94 cO 1.32x 100 DO 1.76 x 10!
EQ 234x 10"  FQO 3.11x 10" (GO 414 x 10" ) HQO 5.50 x 10*

Broking: KE +W . . = O
KEL = —Wdies
zmu®= F-d
072 oc ol
18.97% necreoae. — neveo sc lo‘i\ o
doctor of 1189
1129 S Lt = Lik/ treveasSe
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A railroad cart with a mass of m; = 13.4 t is at rest at the top of an h = 11.8 m high hump yard hill.

m 1
S — m
hy =
After it is pushed very slowly over the edge, it starts to roll down. At the bottom it hits another cart originally at rest
with a mass of m, = 17.0 t. The bumper mechanism locks the two carts together. What is the final common speed of

the two carts? (Neglect losses due to rolling friction of the carts. The letter t stands for metric ton in the SI system.)

(in m/s)
6. AQ 6.71 BQO 8.92 cO 1.19x 100 DO 1.58 x 10!
EQ 2.10x 100 FQO 279x100 GO 371 x100 HQO 4.94 x 10

Coxt 449} vollea doww @ Conaevrvyotioum
O-\\- e\n.e\r%\a: ML%\/L:_‘ZMLUZ_?—

\[2%\0,' = Uy
Colision : conservation of Wowmendum:

W\'A_.U_L + Ma. O =(VV\L+VV|2_)'(§
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The graph shows the x-displacement as a function of time for a particular object undergoing simple harmonic motion.

: T pe\rtod

B AV \V/ e\ _r = L|-£>
W 7 1

01 2 3 § 5 6 7 9 10 11 12 13 14 15 16
t]s)

This function can be described by the following formula:
x(t) = Acos(wt), where x and A are measured in meters, t is measured in seconds, w is measured in rad/s.

Using the graph determine the angular frequency w of the oscillation.
(in rad/s)

7. A0 245x107" BO 355x 107" €0 515x 107" DO 7.47 x 107!
EQ 1.08 FQO 157 GO 228 HO 3.30

Anqulowr frequency
2T _ 628 _ |57 rod

w =
C— e eeeeEE— G

T L =
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An object with a mass of m = 1.27 kg connected to a spring oscillates on a horizontal frictionless surface as

shown in the figure. 6%9‘6— \/Lo_v- VV\O V\LC. oscél\ s

Hii-E x(L)= A coa(wt)

The equation of the motion of the mass is given by

z = 0.319 cos(1.01¢)

where the position z is measured in meters, the time ¢ is measured in seconds. Determine the total mechanical energy
of the mass spring oscillator.

(in J)
8. AQ 6.59%x 10 ) BO 877x1072 €O 1.17x 1071 DO 1.55 x 107+
EQ 206 x 107" FQO 274 x107' GO 365x107" HQ 4.85x 107"

TE = KEma.x (= PEIM&.)C)

= \ 2.
KCMO« =z VVlUMax

Vmax = AW
Everything combbined together :

‘ ‘e
TE =KE, o = 2 (Aw)
-2
TE =-%_—- 1.27- (o=19- \.Ol)z= ©.5910 I
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An extended body (not shown in the figure) has its center of mass (CM) at the origin of the reference frame.
In the case below give the direction for the torque 7 with respect to the CM on the body due to force F acting on the
body at a location indicated by the vector r.
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10

Three small objects are located in the x-y plane as shown in the figure. All three objects have the same mass,

m = 1.77 kg. 2.

9

8

y (m)

r

S ——

y M-

/ 0 29122: &
B L% {>= 1T

(X 4

: C

°e

9+ 5 =29

X (m)

What is the moment of inertia of this set of objects with respect to the axis perpendicular to the the x-y plane passing
through location x = 3.00 m and y = 3.00 m? (The objects are small in size, their moments of inertia about their own
centers of mass are negligibly small.)
(in kg*m~2)

10. AO 6.62x100  BQO 749x 100 €O 846 x 10" [ DO 9.56 x 10"
EO 1.08x 10> FQO 1.22x10> GO 1.38x 10>  HQ 1.56 x 102

2 2 >

A

= M(r:+ r§+r§)_—_

= [T77(8+ 1T+29) =
=77 54 =558 kqw
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A solid, homogeneous cylinder with of mass of M = 2.75 kg and a radius of R = 18.3 cm is resting at the top

ofz il;lcline as shown in the figure. 60‘ cd C%‘\;V\de'v. .
) T — l_ -
T=LmMR
h ( - —J
'3

The height of the incline is h = 1.49 m, and the angle of the incline is § = 14.3°. The cylinder is rolled over the edge
very slowly. Then it rolls down to the bottom of the incline without slipping. What is the final speed of the cylinder?
(in m/s)

11. AQ 145 BQO 181 c0O22 D028 EQ 353 (FQO 441 G055  HQO 6.9

Fuol troamaotionol gpeed atter

‘rolltvn.% down. dreumw o uncline o—Q—

heght W@ -
. = 29 _ [ 2-981 |49
tif 1 +k L +05

\)—_l:.‘-?- — L\—LF\ wi /S
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You ride your bicycle in the forward direction on a straight horizontal road. What is the direction of the velocity
vector of your bicycle?

12. A0 up to the sky
B(Q) forward
CO to your right
D) down to the ground
EQ backward
F(QO The velocity is zero.
GO to your left

What is the direction of the angular velocity vector of your wheels?

13.AQO) backward
BQO to your left
CO to your right
D(Q forward
EQ down to the ground
FQO up to the sky
G() The angular velocity is zero.

T
_ ( <\
Uuse the curled
7S] -P(M%CV‘ vight

hewdl  vule.
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A crate with a mass of M = 72.5 kg is suspended by a rope from the endpoint of a uniform boom. The boom has a
mass of m = 126 kg and a length of | = 8.02 m. The midpoint of the boom is supported by another rope which is
horizontal and is attached to the wall as shown in the figure. e

il J
z

e M
Py & 1

"

The boom makes an angle of § = 51.6° with the vertical wall. Calculate the tension in the vertical rope.

in ) Vevrticol vope: Mq= 12.5:-9.81=
148 AQ 7.11 x 10 ¥ B 889x 10> €O 1.11x10° DO 1.39x1 —{ “ N
EQO 1.74x 10° FQO 217x10*° GO 2.71x10*°  HQ 3.39 x 10® =

What is the tension in the horizontal rope?
(in N)
15. AO 5.23x102  BO 7.59x10° €O 1.10x10* DO 1.60 x 10*
EO 231x10° ([ FQO 335x10° ' GO 486 x10° HQ 7.05 x 10°

Piveb POLV\:\; S
Baolovce ol torgues :
M%Qsme + m%%-sme = T-%—cose
| Y ] ( \
clockwise torques ccw. tomqgue
(2H+m) ca-Lame =T
T=(2-725+126)-9.81 o 51.6°

T=23354N




