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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.AQO Yes, I am.
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| 3 pt | A crane at a construction site lifts a concrete block with a mass of m = 442 kg from the ground to the top of

a building with a height of h = 15.9 m. How much work did the motor of the crane do? (Assume zero energy loss in
the lifting mechanism due to friction.)

(in J)
2. AQO610x10* (BO 689x10* )\ CcO 7.79x10* DO 8.80 x 10*
EO 995 x10*  FQO 1.12x10° GO 127 x10°  HQ 1.44 x 10°

If the duration of the lift was 2.90 minutes, then what was the average power performed by the crane?
(in W)
3. AO 1.88x102 BQO 2.73x10* €0 3.96 x10° | DO 5.75 x 10?
EQ 833x10> FO 121x10®° GO 1.75x10*  HQ 2.54 x 10°
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An ideal spring is fixed at one end. A variable force F pulls on the spring. When the magnitude of F reaches a
value of 31.9 N, the spring is stretched by 16.0 cm from its equilibrium length. Calculate the additional work required
by F to stretch the spring by an additional 10.3 cm from that position.

(in J)
4. AQ 4.34 B(O 5.78 c(O 7.68 DO 1.02 x 10*
EQO 1.36 x 100 FQO 1.81x 108 GO 240 x 108  HQO 3.20 x 10*

Hooke_'s law -

FVMAR——e Fx) N

O

F-‘=\4_-AX

_L. _ F+4 _ 319N _ _’\L_
FL-b oxg b= FL - 3N aqu oL

F, =l Axy = 19Q. 4 o - 0.263m = 524N

A+ F 319+52.%
Wogd = FALF2 (axy-ax )= 232220103

WQdd = 4 34T
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A 631 kg automobile slides across an icy street at a speed of 41.2 km/h and collides with a parked car which has
a mass of 985 kg. The two cars lock up and slide together. What is the speed of the two cars just after they collide?
(in km/h)
5. LAQ 161 x 10" | BO 201 x100 ¢ 251 x100 DO 3.14 x 10!
EQO 393x 10"  FQO 491x10" GO 6.14x 108  HQO 7.67 x 10!
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A 62.5 kg wood board is resting on very smooth ice in the middle of a frozen lake. A 48.5 kg boy stands at one
end of the board. He walks from one end of the board to the other end with a velocity of 1.91 m/s relative to the ice
in the positive direction. What is the velocity of the board relative to the ice?
(in m/s)
6. AO-205 BO-1.76 (€0 148 ) DO -0.697

EQ 0697  F(Q) 1.48 GO 1.76 HO 2.05
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Select True or False for the following statement.

> The center of massysefyansextended object is always located within the material of the object.
7. AQ True B() False

The cevter ol waas o) a
\r\‘,vm}) (s wot part of e V‘C.VLCS:

Center o) Mass
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The graph shows the x-displacement as a function of time for a particular object undergoing simple harmonic motion.

N /"’\ INETAY A=2.Im

5 1 2 3|4 56 7 8 910111213 14 15 16
> je—wo— T =26 o

This function can be described by the following formula:
x(t) = Asin(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 amplitude A of the oscillation.
(in m)

8. AO120 B(O 180 (€0 210 » DO240 EO 360 FO 420 GO 450  HQO 4.80

Determine the period T of the oscillation.
(in s)

9. AO28 (BO360 cO400 DO520 EO 560 FO 640 GO68  HO 7.60

If the mass of the object is 48.5 g, then what is the total mechanical energy of this oscillator?
(in J)
10. AQ 1.55x 1071 B 225x 107! (€0 326 x 10" ) DO 4.72x 107"
EQ 685x 107" FO 993x107' GO 1.44 HO 2.09
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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.

N —= —_
AT f]_’_zh‘(?XF
E

11. AOX BO -X cOY DO -Y EQ Z FO-Z
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Three small objects are located in the x-y plane as shown in the figure. All three objects have the same mass,
m = 1.99 kg.

o I=Iﬂ' +I5+IC'=

2 C
7 = mrﬂ2+m\r5 + WY =

5 =wm (g Vo +02)

y (m)

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 = 5.00 m and y = 4.00 m? (The objects are small in size, their moments of inertia about their own
centers of mass are negligibly small.)
(in kg*m~2)
12. AQ 2.06 x 100  BQO 240x 100 €O 281 x10" DO 3.29 x 10!
EQ 3.85x 10"  FQO 451 x108 GO 527 x10* [ HO 6.17 x 10"
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You are going to back out of a driveway. You put your car in reverse and you start driving backwards. The
driveway is straight and horizontal. What is the direction of the velocity vector of your car?

13.AQ to your left
B up to the sky
C(O down to the ground
DO to your right
EQ backward
FO The velocity is zero.
G() forward

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

14.AQ) backward
B(Q) The angular velocity is zero.
C(O) to your left
DO to your right
E(Q) down to the ground
FQO up to the sky
G forward
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An object with a mass of m = 119 kg is suspended by a rope from the end of a uniform boom with a mass of M = 67.3
kg and a length of 1 = 7.77 m. The end of the boom is supported by another rope which is horizontal and attached to

the wall as shown in the figure. .-T Q
/ ! ®

[3
2

The boom makes an angle of § = 58.3° with the vertical wall. Calculate the tension in the vertical rope.

o) vevtical voee :

15. AQO 3.06x10*> B 3.83x10> CO 4.78x10> D 5.98 x 102 WL
EQ 747x102  FO 934x 102 (GO LITx10°) HQO 1.46 x 10° Vy\.%= ”q \C.% . q .gl -gz-‘-

167N

Calculate the tension in the horizontal rope. (The horizontal and the vertical ropes are not connected to each
other. They are both independently attached to the end of the boom.)
(in N)
16. AO 3.29x 10> B 438x10> CO 583x10> DO 7.75 x 10?
EQ 1.03x10*  FQO 137x10*° GO 1.82x10* [ HO 2.42 x 10°

Printed from LON-CAPAOMSU Licensed under GNU General Public License

Hovezondel vope:
T-LcosO = Mq- L 50 + mq-Lsin®
! P A
6 ccw tovque cw -Lovqu.e. &
T = (-?-_- -I—VVL)‘C&' ton B

T =(£2. 1) 9.9 ton 583"

T =2L25N




