Tibor Nagy - PHY 231 Spring 2017
Practice Exam #1

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. Leave the section, code and form areas empty.

A two-sided handwritten 8.5 by 11 help sheet is allowed.

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

Thank you and good luck!

Posssibly useful constant:

o g =09.81m/s?
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nagytibo@msu

Please, sit in row L.

Are you sitting in the seat assigned?

1.AQ Yes, I am.

An apple, a brick and a hammer are all dropped from the second floor of a building at the same time. Which
object(s) will hit the ground first?

2.A() The hammer will hit first.
B(Q) The brick and the hammer will hit the ground first in a tie.
C(Q) The apple will hit first.
D) The hammer and the apple will hit the ground first in a tie.
EQ) They all hit the ground at the same time.
FO Without knowing the masses of the objects, we cannot tell which one hits the ground first.
G() The apple and the brick will hit the ground first in a tie.
HQO) The brick will hit first.
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A small marble is rolling down on an incline. The distance travelled by the marble as the function of time is shown in
the figure.

Locote the qred nter-
) aecktcon(s): ved
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10 )
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o ved.
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What is the acceleration of the marble? Please, note that the curve goes through at least one grid intersection

point.

(in cm/s72)
3. A0 028 B 0410 €O 0595 D 0.862
EQ 1.25 FO 1.81 GO 263 HO 3.81

Qvu.& (k. d) PO chould QUVE Hou the
occelerakon ¢ you reod out the
volues well: qrean civcles:
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A car is waiting at an intersection. When the traffic light turns green, the car starts moving. After some time the car
comes to rest at another traffic light. The figure below shows the velocity of the car as a function of time.

viLia

. /5 rocel rese: -2 wmwm e (V\CC%Q'L\:VQ!)
10 “.q\ Y'U.VL . |+ 5
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O.= &Lr —_ viSEe
= ZZmiS _ 55 m/e?

/ \ L e
(T s o decelevokiow . )

o

v (m/s)

o 4 M W A OO N ® ©
T T

o 1 2 3 4 5 6 7 8 9 10 11 12
t(s)

One can clearly identify three different stages of this motion.

What is the acceleration of the car during the second stage of the motion?

(in m/s"2)
4. AQ -0.667 B(O -0.500 C(QO -0.400 DO -0.333
EO 0 FO 0333 GO 0500  HO 0.667

What is the total distance travelled by the car between the two traffic lights?
(in m)

5. AO 664 [ BO 80 cO 104 DO 130.  EQ 162 FO 203 GO 253 HO 317

Deatomce travelled ts the ocvec. underw
the v-ve-t wlot:

12 12410 0 = —
d= -2-_--L|-+' ; "-I-+—£"°?>”

= 2 + k% + 5 = 83m
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An artillery shell is launched on a flat, horizontal field at an angle of & = 41.4° with respect to the horizontal
and with an initial speed of v, = 261 m/s. What is the horizontal velocity of the shell after 20.95 s of flight? (Neglect
air friction. Use the coordinate system where the x-axis is horizontal and points to the right; and the y-axis is vertical
and points up.)
(in m/s)
6. A0 266x10" BQO 354x100 CO 470x100 DO 6.26 x 10
EQ 832x 10"  FQO 111x10> GO 147 x10* (HO 1.96 x 10°

What is the vertical velocity of the shell at this moment?
(in m/s)
7. AQO -6.59x 10" B —4.94x 10" (€0 —3.30 x 10' ) D —1.65 x 10*
EQO 1.65x 10"  FQO 6.59x 100 GO 824 x 108 H(O 9.89 x 10*

I = 261+ coskl4® = 136 W /S
The horizontol Cowmpounent of the velocity

doesn't chovoe ~\:|/wouq\z\ouc\: the wmotiow,
becauwse Lthe c%ro.vc-\:aﬂomol accelevotion

LS vev-ttc.ql\ Lt CO.V\V\O'\: c\/\o.vx.c&e o hovizouw-
ral velocchy. Buk & com chonge the
vevrtical Véloc,&_\% com rouneut :

U‘U&(-L) =U‘°u8—c3{'_ = U‘°~$t‘.woL—<3-\; =

= 926l - e’ — Q812095 = -229m (S
It s V\e_c%o;lj,\/e_' the shell &l\re.o.d.u_& ocsed.
the -Luvwc,v\% pout, LB (& coming clowwn .
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The International Space Station (ISS) flies on a circular orbit with a speed of 7.71 km/s at a height of 330.0 km
above the surface of the Earth. What is the centripetal acceleration of the station? (The radius of the Earth is 6371

km.)
(in m/s"2)
8. A 233 BO 291 cO 3.63 D) 4.54
EQ 5.68 FO 7.10 G(Q 8.87 HQO 1.11 x 10*

Cevieripetal occelevatiown

2
Qe L U =77 m/(s

But what s the vodius ol Hhe orlck?
W =330kwm

R= @3/l \ewn

= R+l =637 +330 =670\ lkm

= 6.70l" IOGVVL

2.
o = _ T70 987w lex

L r G.701" 10°
Notice thot thie accelevotiow s OVL(uk
albout Am/Z lese thown q on the
aurdoce ol the Eavrtl. The c%\ravc{_cér_\'.oma\

Yeeld ts weaker ok 220km, but & cs
ot zevo!But whot e wetqhtlesanese Hren?
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Two masses, m; = 2.20 kg and m, = 6.80 kg are on a horizontal frictionless surface and they are connected together
with a rope as shown in the figure.

m m

1 2

F
I

The rope connecting the two masses will snap, if the tension in it exceeds 55.0 N. What is the maximum value
of the force F which can be applied on the right hand side?
(in N)
9. A 407x10" BQO 541x100 cCcO 7.19x100 DO 9.56 x 10
EQO 1.27x 102  FQO 1.69x 10> (GO 225 x10° ) HQO 2.99 x 102

The cowme.c_-\-_t;m% oS ce wmoxed. out :

TVW.QX —_—
Ml —_— 'VV\OQ( =Wl.&'m&x $

oL - Twmax thee s the \o.\rqes'\:
| wax wm, l} cccelevedion we Coun

- have_
Newtou's | second law Lov the whole
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= Mt '
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[ pt] A block is at rest on a frictional incline. (See figure.)

[ : ' .| verbtically we

I:zero

Which vector best represents the direction of theé force exerted by the surface on the block?

10.A0 A
BO B
cOC
DOD
EOQE
FOF
GO G
HOH
IO I the force is zero.

The block e ok vest | thevelove +the
Lovece exervted oy Hre surdoce must
baolance Hhre we,u%l/d: ol the Weock
out. The welght of the object powmts

\/cvtmo;\\u& dowwvL , thevelovre Hhe {orce
\o‘.ﬁ the aurloce pounts Ve,‘r-l-_tc_o;ll\ﬁ .
The norwal cowxpoverd: ol Has -!o‘rc.e_
15 the viormoal fovee. The ypovalel
component ol this foree s the atodie
Qviction. The fovce oy the nclone on the
o\oge_c\: (S owne so«c%le_ force, we iUSE break
t we to =wo cowm ponents : novrwad (N
omol pavalel (£e). A drictionless tncline

commot hold om object ot vest | unless
the urcline 8 exacetly horizoutal.
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M,
T, T

In the figure below, assume that the pulleys are massless and frictionless. ——> l x - IZ } -T;A[ = '

L

12 pt | The masses of the blocks are M,=5.50 kg, M},=3.00 kg, M.=1.50 kg, and there is friction between the horizontal

—= Q=0

plane and M,, (1, #0). M, is observed to travel at a constant velocity.

> Ty is ... Ty.
11. AQ True B() False C(Q) Greater than
> Ty is ... T
12. AQ True B() False C() Greater than

> M, is moving tostheslefts

13. AQ True B() False C(Q) Greater than

> The magnitude of the total force on M, is .... 0.
14. AQ True B() False C() Greater than

> M, acceleratesgupwands

15. AQ True B() False C(Q) Greater than

> T, is ... M. *g.

16. AQ True B False C(Q) Greater than

DQ) Less than

D(Q) Less than

DQ) Less than

D(Q) Less than

D(Q) Less than

D(Q) Less than

EQ Equal to

EQ Equal to

EQ Equal to

EQ Equal to

EQ Equal to

EQ Equal to

ble deal Pu“e}%

Tw=TZ+-\‘-k
Mo>Me Yo
b/lc o.=0O
=0

b/c =0

The system wil move
becomse Mg ou the viqht ts qrecte-
thow Me ou the left.

Tz v Tw
<« Mg [—
L_ >
-Pk: \LCV\QJL\.—C.
Priction

b/c M, FO

Tw

(i

'\:-O H/le. V‘C.C%‘/L": l

TZ ""'Pk_ = Fn-ne_h

on M, (s zevro, the
system (8 ocbserved
to be wiovinig ot o
cownstowmt ve(ocL-E_L&.
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A small object with a mass of m = 961 g is whirled at the end of a rope in a vertical circle with a radius of r = 151
cm.

When it is at the location shown, (mid-height), its speed is v = 5.82 m/s. Determine the tension in the rope.
(in N)
17. A( 3.36 B(O 4.88 cO 7.07 DO 1.03 x 10*
EQO 1.49x 10" ( FO 216 x 10"} GO 3.13x 10"  HQ 4.53 x 10*

Calculate the magnitude of the total force acting on the mass at that location.
(in N)
18. AQ 3.67 B(O 5.32 cO 7.72 DO 1.12 x 10*
EO 1.62x 10" [ FO 235x 10" GO 341 x 108  HQ 4.95 x 10*

Printed from LON-CAPAOMSU License d under GNU Genera 1 Public License

NewLovx. s second low n the v-omluc%
divectiow: T = wo_ Q_vu.ot Q= QCP‘_

= T=wm & = 096l ‘5:\2 21.6N

Total ov me;l: {ovece ot th ot locatiowm :

T wm Tveejolaas soud:

X ! wu%’ = =T+ (mc%)?‘

....... net

Fret - Frer = V% (wq)*
=|/21.6* + (0.981-9.81)% = 226N




