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Description

This set of 1 statement of commitment to academic integrity and 15 questions is the final exam for PHYS
115 Fall 2021 at the University of Saskatchewan.

1/3 of the exam grade (10 marks) is based on the answers for the 10 multiple-choice questions submitted
through WebAssign. All 10 multiple-choice questions are weighted equally.

2/3 of the exam grade (20 marks) is based on the answers (5 marks, submitted through WebAssign) and
solutions (15 marks, submitted through Canvas) for the 5 word problems. All 5 word problems are

weighted equally.

Instructions
Answers for all questions need to be submitted in WebAssign.

For each of questions 12, 13, 14, 15, and 16, in addition to submitting your answers in WebAssign, write
the complete solution, including a diagram, using the problem-solving method discussed in class.

Your solutions must use the same symbols as are used on the formulae sheet.
Include a short sentence, a phrase, or a few words describing the principle(s) used in your solution.
Formulas not on the Formulae Sheet must be derived.

Keep extra decimal places throughout your calculations, and then round-off your final answer to
three significant figures.

Submit your answer to each question in WebAssign.

When you have finished the entire exam, scan your written work for questions 12 through 16 and submit a
single multi-page PDF file using the link in the Canvas site for your section.

Your WebAssign submission is due no later than 180 minutes (three hours) after the questions
become available and your Canvas submission is due no later than 210 minutes (three-and-a-half)
hours after the questions become available.

1. - UofS-P115-P117-Honour [4820285]

On my honour, I pledge that I will not give or receive aid during this assessment. I understand that I am
expected to complete this assessment with no communication with other persons and no resource material
other than the PHYS 115/117 Formulae sheet. I recognize that it is my responsibility to uphold academic
integrity and I agree to follow the rules of this assessment and the guidelines laid forth in the policies of
the University of Saskatchewan. Furthermore, I fully understand that disciplinary action may be taken
against me if I am discovered to have communicated with another person or to have used an internet
resource.

C I:IYes, I understand and agree.
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2.-P115-2021-FNL-1-A1 [5141051]

The difference in pressure, AP, between two points that are separated by a vertical distance of y in a fluid
of density p is given by AP = pgy. Water has a density of p = 1.00 X 10° kg/m’. Using the provided
equation for AP, calculate the difference in pressure between two points that are separated by a vertical
distance of 75.6 cm in a filled swimming pool.

Coamnx10NT 74ax10Nvm C 7aiNT Elarx 10 nm? © 7.41 x 105 N/m?

= = ! s m/s’ X 75.6¢c led \
A= p3y =(1.00x10°%s £,3)(9.80 wl5*X 7. CAY Lt -

3.-P115-2021-FNL-1-A2 [5141052]

A package is released from a plane which is flying horizontally over flat horizontal ground. After release
the package has an initial velocity which is the same as the plane. When the package is released, the plane
is a height H above the ground and the speed of the plane is V. If we ignore air resistance, which
statement is correct about the time interval between when the package is released and when it hits the
ground? +y

VIR +=x
It depends on both / and V. [@:’ Y =5 Yo

It depends only on V" and not on H. H l, -~
© It does not depend on either H or V.

i
2
N
C |:|It depends only on H and not on V. N @

4. -P115-2021-FNL-1-A3 [5141072]
Consider the following figure.

A race track is constructed such that two curves of constant radius, 80 m at 4 and 40 m at B, are joined by
two stretches of straight track as in the figure above.

While testing a new car, a driver travels at a constant speed of 50 m/s for one complete lap.

Which one of the following options is correct for the ratio of the centripetal acceleration of the car at 4 to
the centripetal acceleration of the car at B?

C EICZCA/(]CB =1/2 e aca/acs = 1/4 e ded/QcB =2 C aca/acs =4

The centripetal acceleration is zero at both points.
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5.-P115-2021-FNL-1-A4 [5141045]

You wish to lift a box from the ground to the back of a truck. Which of the following methods of moving
the box requires you to do the least amount of work on the box? Initially the box is at rest on the ground
and finally it is at rest in the back of the truck.

Slowly lifting the box vertically.

C EIAll the described methods require you to do the same amount of work on the box.

© Rapidly lifting the box vertically. e had

O Rapidly sliding the box up a frictionless ramp. dustamee from
4

O Slowly sliding the box up a frictionless ramp. 3?-2 le \y

AKE=O> so \’JM:O Wﬁ.l. = W)""+ \I\ng\,:' o = wym= - W, v _(—m3h>

\,\]y‘u: mjlv\ R mdeeemdem*' o'p meJH‘loA
6.-P115-2021-FNL-1-A5 [5141077]

Using a screwdriver, you try to remove a screw from a piece of furniture, but can't get it to turn. To
increase the chances of success, you should use a screwdriver that

is longer. © is shorter. C has a narrower handle. © Elhas a wider handle.

Word to maximize the ‘hrclxre m The
Screw, So VR A& wider hamdle (mcreo.se ).

T, =rF

K
Il

~

oy

7.-P115-2021-FNL-1-A6 [5141046]

A star originates as a large body of slowly rotating gas. Because of gravitational attraction, this large body
of gas slowly decreases in size. Which one of the following statements correctly describes what happens
as the radius of the body of gas decreases? You can assume that no external forces are acting.

Both the angular momentum and the angular velocity increase. ;
P decrease n SR
ElThe angular momentum remains constant and the angular velocity increases. = T 2 <T ;
r Both the angular momentum and the angular velocity decrease. ‘2 W >W,
© Both the moment of inertia and the angular velocity increase.
i

The angular momentum increases and the angular velocity decreases.

No external Porces = No endternal 'l'orzves = Ang..momemjrum is conseryed?
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8. -P115-2021-FNL-1-A7 [5141081]
The figure below is a graph of an electric potential as a function of position.

v

N

E poi\rr}'s in the durechon of decceasin Po‘i’ﬂm‘bﬁﬁ)
e, EA POIH'S to the le—p‘/' A pasih -c/narepl
/ A \"' pochcle celeased ot A will

If a positively-charged particle is released from rest at point 4, what will be its subsequent motion? The
positively-charged particle will...

_>

=]

move to the right. © Elmove to the left. O oscillate around point B. O remain at point 4.

9.-P115-2021-FNL-1-A8 [5141047]
Consider two point charges located on the x-axis. A charge —Q is located at position —» and a charge +Q is
located at position +7. The net electric field midway between the two charges at the origin of the x-axis is:

zero.  © EIZkelQVrZ in the —x direction. * ke|Q|/r? in the +x direction.

© k| Q1 in the +x direction. © k|Q)/ in the —x direction,
O] = ©) _ _ Q
- A R R

rZ

—e EO N N
R - Byl origin = E ¥ E,
EZ

L
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10. - P115-2021-FNL-1-A9 [5141211]

In the figure below the current is measured with the ammeter at the bottom of the circuit.

Rﬁ'_ I, = £ o Iy whew switdh €
. = W ] = JE—
s ¢ K‘\"—R' ) f 'S OPemLo\ &\+R| + Rz

¢ IS =

%\ resistamce °-F EA

A circuit is comprised of two rectangular loops, one on top of the other. The bottom loop contains a
battery on the left side with the positive terminal on the bottom, an ammeter on the bottom side, a resistor
R1 on the right side, and a closed switch on the top side. The top loop contains a resistor R> on the top side
and a closed switch on the bottom side which is also the top side of the bottom loop. When the switch is
opened, the reading on the ammeter...

© Eldecreases © increases © does not change

11.-P115-2021-FNL-1-A10 [5141212]
A horizontal wire carries a current to the North in a region of space where a magnetic field is horizontal
and directed toward the East. In which direction is the magnetic force on this piece of wire?

—

N Wire g ?"‘5= I/a X BA
/%\ == "
W E -_—
\S/ ® E"‘j From KHR, Emﬁ is roto f)aje./sc.reex\) - Down

© Eastr Up C EIDownr Westr North
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12. - P115-2021-FNL-1-B1 [5141053]

A locomotive exerts a constant force of 6.53 x 10° N on a train that has a mass of 1.01 x 107 kg. The train is on level rails. How
much time does it take to increase the speed of the train from rest to 75.7 km/h? (Ignore air resistance and any resistance force
from the rails on the wheels of the train. Enter your answer in minutes.) To receive full marks, you must include a diagram
showing the physical situation and your choice of coordinate system.

~~5.42 min F"" 6,53XI05N
(=0 o= 757 kn/h m= 1.0l x (07 k
m — m — + ° A_ -~
F F U= %'-l- al ard SF=ma
B e N v - - ma

a= £

M
7 : ~
po 00 e Golx o W 7 F < 00k)  TK Lein
R 6.53x10° Wi (<" - 3008 b0F

Mos+, if net aﬂq) chodeds will calwlate o nomerical valoe fo accel .

2
a- F\F—_ 6‘53x|05l;3-m/s = L.465% 10 % mfs”
.01 x 107 kg

757["_".\ !_h ',OM = S
h X 36005X o 2!.03“‘1/

o _ 21.03wm/s | it :

ol X
& busx0hafs® T 603

QS




9 Dec 21 p115-2021-regular-final-exam-solutions.docx
13. - P115-2021-FNL-1-B2 [5141075]

A block of wood, with mass 1.26 kg, rests stationary on horizontal ground. The coefficient of kinetic friction between the block
and the ground is 0.905. A bullet, with mass 0.250 kg, moving horizontally hits and sticks into the block of wood. We find that
the speed of the block of wood, with the bullet embedded in it, just after the collision is 13.5 m/s. To receive full marks, you
must include a diagram showing the physical situation and your choice of coordinate system.

(a) Calculate the speed of the bullet before hitting the block of wood. 7 81.5m/s
(b) Calculate how far the block slides along the ground before coming to rest. 103 m
+

U i

+ X
~ P = Up=0
¢ 'm -PK M, +Mp er mytmy +
e v [ T
b |
v — S
BEFORE Fg mf AFTER d

(&> Momendum is Conserwved o(urné\j the collision of the bollet amd block.
Ptz P, - _ - My +My
Prt; > Prty = My = (M, )V, = Uy, ( o >U}

LF,,,&=<(/.24,1<3+ 0.25055>13.5m/5 Q1.5 s :

O.ngkj 2
(b) Aftec the collision: W, 4 = AKE =>\A/‘K'= 0-Kg, = (‘Pu Cos180° )k = - -é(mm,n)u;

SE=02m- 70 > mEmim)g  f= s

j( oV

v {Zuol = —é(mermb)Uf = 7’/&(%}"«030\ = 7”2‘(%/“45) v’

4= G G35
P49 = 2(0.905X9.80m/s>)

Attwacte Solation: SF, = rmy)a > =, =0 rmo)a 2= _ §.849
i (mw +W‘L)3 =(mutmda = O Mg = (o.?OSX‘}.&Om/s)= -8 M/Sz

2 2 s _ Z_ U—Z _( — 2
o= U+ 2a8x = Ax= Up-U; _ O 13.5m/s)  _
ro 22 2(- 88&Iw[$)
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14. - P115-2021-FNL-1-B3 [5141080]

A uniform rod has a mass of 2.12 kg and has a length of 1.13 m. It is hinged to a wall by a pivot at one end and is held in a
horizontal position by a light vertical string attached to the other end as shown. To receive full marks, you must include a
diagram showing the physical situation and your choice of coordinate system.

+4 @ For the rod: N
I S¥=0 ad SE/=O
string +x

T FL -G a0
pivot _m
oS r(f ™’ mjz/z > z_g_
Facav —r-_-_(ZIZlcixq.gOm/s >___ 0.388N-
2

- @)

(a) Calculate the magnitude of the tension in the string. 104N
(b) The string is now cut. Calculate the magnitude of the angular acceleration (in rad/s?) of the 'rgd

about the pivot point just after the string is cut. Ignore the mass of the string. ' 26rad/s?
by At the instand Hhat the s‘h’:hj is Qﬂ') Hhe only 'h:rcvre od"i\j on the
roo( (S olUQ« +° F rav - .H.“‘n roo( ro+oj‘inj o\(ow\d oXI(S

2 through ove .
ST= I =>-O'<j\%: Ll J wnd

. _3¢  _ 3(9.80m/s .
= =39 - 3(7.80m/sD — 13.0 rod/s? 5 m*ff""*‘”‘a'

24 (2Y(1.13m)
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15.-P115-2021-FNL-1-B4 [5141083]

An ionized nitrogen molecule (N,") at point A has charge +e and moves at 1.80 x 10° m/s in the positive x-direction. A
constant electric force in the negative x-direction slows the molecule to a stop at point B, a distance of 0.886 mm past A on the
x-axis. The mass of a nitrogen molecule is 4.65 x 1072° kg and the fundamental charge is e = 1.602 x 107" C. To receive full
marks, you must include a diagram showing the physical situation and the coordinate system.

(a) Calculate the magnitude of the electric field (in V/m) 531 V/m

(b) Calculate the potential difference V's—Fa between points A and B (in V) 047V

N . Ug =0
j;ﬁéﬁ ——&i;.+x
.
Ax=o.886mm

-~ N - — :_?/E- 2=U__2+ A_x
@) Methed 13 ZF = mo = —1[:-0“& 7 Q& = Uy =Ya Za.

Co0=u2t (-8B \Ax = ZgEDX _ g2, p- MR
0 A+2(95)Ax q_m_ B> E 2o

F = y26 ,80X103m/ )2
e
2(1602%16 Y0886y m 530.7n4 =E3%)
M%ﬁzv\wd=A%F$Iﬁ@ym%A@=o—§m%2
—ﬂEAxr—émU;\z = E= MG’ (same as above in Mathod 1)

_

ZQAI
(L) Method 1 ¢ Eﬂ (s C.ons-erVa,*‘iv?I so KEB.;.PE& = KEA'\'PQ\ ) 3 ]
= Cx10 I
O+ (1\/3 = ém%2+%VA = \/B_VA= (E\Jj_ @.65x10 [‘_QXI,S‘Ox Otnfs)

29~ 2(Lbozxi07"C)
Mefod 2¢ AN = — Ebx = — (=530.7 N/ )(0.88 X107 ) =

in Hhis e.7/uoj‘\'m, E and Ax ore “Sl'jne_A" «7/04»\1‘1"/'1@;
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16. - P115-2021-FNL-1-B5 [5141213]

Beams of electrons can be steered using magnets. It is desired to change the trajectory of a beam of electrons by passing the
beam through a magnetic field as shown in the diagram, where » = 4.52 cm. The electrons enter the magnetic field at A and
leave the magnetic field at B.

Region of
A magnetic

]
l—r—iB

(a) Draw a diagram showing the path followed by the electrons while they are in the magnetic field, i.e. the path from A to B.

(b) The electrons have kinetic energies of 3.93 keV. Calculate the required magnetic field (magnitude and direction). You may
assume that the magnetic force is the only force acting on the electrons. The mass of an electron is 9.11 x 103! kg. Which one
of the following is the required direction of the magnetic field?

O to the left O toward the bottom of the page O Elinto the page O to the right

out of the page C toward the top of the page ‘From RHL.

Required magnitude of magnetic field: “10.00468 T

(b Majnd‘ic foce Produoes +he ruLufre.A ced‘r.pd'aﬁ accelecathion.
SF=ma = EMﬂ: ma, => Cl(,—3= mo’ (16= ngrg-_:> 8- (_n_rg-

-
KE = -é-mu'z = = [2KE _ 1.602x 16~ /e
[= =
=3I 7
g = (A1x107" 1 YE78x 107mls) _ TG o
(1.602x167% Y 0.0452m)

- 7
a2l X/O—'?’ll.j = 3.718 xl1o m/s




