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PHYS 115 - 2020 Regular Final Examination - Solutions
Description
This set of 1 statement of commitment to academic integrity and 15 questions is the final exam for PHY'S

115 Fall 2020 at the University of Saskatchewan.

33% of the exam mark is based on the answers for the 10 multiple-choice questions submitted through
WebAssign. All 10 questions are weighted equally.

67% of the exam mark is based on the answers (submitted through WebAssign) and solutions (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 through 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.
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 three hours (180 minutes) after the questions
become available and your Canvas submission is due no later than three-and-a-half hours (210
minutes) after the questions become available. LATE SUBMISSIONS WILL NOT BE
ACCEPTED.

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

On my honour, I pledge that I will not give or receive aid during this assessment. [ understand that [ 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 [ am discovered to have communicated with another person or to have used an internet
resource.
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2. - P115-FNL-2020-REG-A1 [4878736]
For an object in one-dimensional motion, which of the following velocity versus time graphs correspond
to the object having a constant negative acceleration? Select all that apply.

1 2 3

0 13 / ¢
=

[ Graph 5 [ Graph 4 [ Graph 1 [ Graph 2 Graph 3

Constand nejaj’ive acoelerai'\'ov\ means that a jm’o‘\ of W.Qou"f'y
vs. time is linear with a neq ative slope. - Graphs 2 and 3.

3. - P115-FNL-2020-REG-A2 [4878755]

You and your friend are standing 10 m apart. You throw a ball to your friend in such a way that it leaves
your hand at a height of 2 m above the ground, reaches a maximum height of 3 m above the ground, and
then your friend catches the ball at a height of 1.5 m above the ground. When the ball reaches its
maximum height, which one of the following statements is true? You may ignore any frictional effects.

© Its velocity is zero but its acceleration is not zero.

-
C Its velocity is perpendicular to its acceleration. Lf+,,P
© Its acceleration depends on the angle at which the ball was thrown.
[N
© 1ts velocity is not zero, but its acceleration is zero. o a l
(i ]

Its velocity and its acceleration are both zero.

Proju:h'le motion. Accelecahon is downward with Constond ma-jnif‘ude. of 3
At mavienum kujkf He ball is MOuinj hori?or\'{'oﬂy. T a
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4. - P115-FNL-2020-REG-A3 [4878761]
A car accelerates from rest with a constant acceleration. Ignoring friction, when does the car require the

greatest power?

© When the car first accelerates from rest P = Fu

© When the car reaches half its maximum speed Constand acc,e,aeraj’fov\

C |:|Just as the car reaches its maximum speed means F is c,ons‘l’o.nd'
© More information is needed to be able to answer the question. ~ P increases as

C U increases.

The question is misleading because the power required is constant.

5.-P115-FNL-2020-REG-A4 [4878768]

Three railroad cars, each of mass m, on a level track couple together into a single mass 3m. Initially, two
of the cars are moving at 2 m/s and 1 m/s, as shown. If they couple to the third car, which is at rest, what
is the magnitude of the system's final velocity? You may ignore any effects due to friction.

2m,/s 1m/s 0rn/s nej’ e_;x'l'crr\a.q ‘)aufc,e IS O) So mombrd'um
/s conserved.

Phot; = Fh-l'p = W (2w/s) + of (1 ms) = 3y

C |:|1.0 m/s © 0.5 m/s © 3.0m/s 13 ms © 15ms

6. - P115-FNL-2020-REG-AS [4878769]

A child is riding on a merry-go-round which rotates without friction. Initially the child is close to the
central axis of rotation of the merry-go-round. If the child moves toward the outer rim of the merry-go-
round what happens to the moment of inertia of the child plus merry-go-round system and the angular
speed of the merry-go-round?

T

The moment of inertia decreases and the angular speed increases.
The moment of inertia increases and the angular speed remains the same.
The moment of inertia increases and the angular speed increases.

I:IThe moment of inertia increases and the angular speed decreases.

1 I R B |

The moment of inertia decreases and the angular speed decreases.

RO‘I'&TI}\j witheut frich'a = Z;‘_l_f—O => Ar\ﬁulokr momesfum S Conserved.
Lm: L+°+41 = I+»+‘-w6. = Ihftcwf -) I+o+: Tt Imj

T = Pauqr? where 0= distance of chuild feom o0is of rofudion

L as c,kf‘ol raoves au"'waro( N Idu'\a( 'T So I'H.’(z> I‘hd‘ = (,J_F4 (,()L-

[4
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7. - P115-FNL-2020-REG-A6 [4878772]
As a planet orbits the Sun in a circular orbit centred on the Sun, how much torque, relative to the centre of
the Sun, does the Sun's gravitational force exert on the planet?

T = Gml’alletmm T r= 2Gmlimtmm IH r= Gm}ialletmsml i r= Gm}:lanetmm i)
r r 2r r

'Tl‘|e cenfre o-c ‘qu Sue is 'Hr\e "aw's o‘p

l?;m, rotahon foc the 'o'amei”: ocbit. Since Yhe
3(Ni+d'\'awaﬂ Ffocce of Hthe Sun on the plamei'
is direted Phwad the cenle of Hhe

S, ¥ =0.
le. m CT*= rFs)n9> 8=18 and sin 180°=0.

8. - P115-FNL-2020-REG-A7 [4878774]

A negatively charged object is placed on an insulating table. Then an uncharged conducting ball A is
brought near to, but not touching, the negatively charged object as shown in diagram (a). Then a second
uncharged conducting ball B is brought in so that it touches ball A on the side away from the negatively
charged object as shown in diagram (b). Finally, ball B is moved a bit away from ball A as shown in
diagram (c). The balls are moved by a person wearing an insulating glove so that none of the balls are
ever grounded, and at no time do any of the balls touch the negatively charged object. Which statement is
correct concerning the final charge on each ball?

@ A beomes Polariaﬁo\

@) o by some free ellechvans feom A will
= Ploos oo 8 (h et furtee From Hhe
- - negad! chocged obiect).

®) |-- ej‘d""eﬁY ged object)

© Ais now Posi‘l'iveﬁy cJI\Orje_A amok
B is nejod"wﬁoy cJ/\orjeA-

© |--

®> ;®> ®>
(O |7

Both balls have a positive charge.

Both ball A and ball B are not charged.

Ball A has a negative charge and ball B has a positive charge.
EIBall A has a positive charge and ball B has a negative charge.

B0 B B B B

Ball A has no charge and ball B has a positive charge
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9. - P115-FNL-2020-REG-AS8 [4878775]
Object 4 has a charge of +2 UC, and object B has a charge of +6 HC. Which one of the following

statements is correct regarding the electrostatic force on each of the objects? F ag is the force on object A
due to object B and F ga is the force on object B due to object A.

C Fap=Fpa Fap=—Fpa | Fap=-3Fps ¢ 3Fap=Fpa ( 3Fas=-Fsa
7 e 7
T — BA
[} +/uC
< F =F = l‘el Zu II*A/MC]
2
+2/4C +é/l-c r

Fadn olo'e,c:l’ QIXfoiQI“CBS omn eﬂed'ros‘f'd'ic ‘Pu‘fc.e d,l.re.d‘ea( AWay
)
'ﬁ’am Hhe O'H\C.r o‘ojtc:l—

10. - P115-FNL-2020-REG-A9 [4878780]
Four identical 2 ohm pieces of conducting material are fused together to make a new resistor as shown.

Each original 2 ohm piece has a length L and a rectangular cross section of 1 mm x 3 mm. The new
resistor has a length of 2 L and a rectangular cross section of 2 mm x 3 mm. What is the resistance of the

new resistor?
_,L_ ,L
227 R PR s
v I
B V 2 _ %l__ _ gi_ -R=20
/3 mm 24 /0 én‘mz F 2A| R\

L

o 21

1 ohm ' 4 ohm ' 1/2 ohm 8 ohm C E|2 ohm

11.-P115-FNL-2020-REG-A10 [4878786]
In the circuit shown the current through the 4 {) resistance is /4. What is the current, Ii2, that flows

V= L(82)= T, (42) = L= 11,

through the 12 () resistance?
120 A
’ Flfh' I— +/-_|.I.|.I—3
] o gty 2Lt L = 51,
- 8 Q2 4 Q
T

© =2 © =34 © I:|112= (32) Is C Lo=3/4) 14 C L2=(1/3) 14
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12. - P115-FNL-2020-REG-B1 [4878787]
In preparation for painting a wall, you push a sanding block vertically up the wall by applying a force

Fpush at an angle 6 of 29.0° as shown in the diagram. The coefficient of kinetic friction between the block
and the wall is 0.828 and the mass of the block is 0.195 kg.

+ -—
3 Cons‘hmd' \Ibaoci‘l'y = ZF: O
I-—»er
5F=0 = +m-F 480 ©

ZI";,:O = ¥ 'iushmsg_-Fk—‘:j.rav:O @

Calculate the required magnitude of Fpush such that the block moves with constant velocity. 4.04 N

From @+ M= F  sind
e i
From @ : F’;us\qﬁosg ~ My FP"’" sind - mq =0
F s (cos® - My shO) = mq

F e ™ (0.195 k4 Y9 80m/s") -

p w0 ~ 5 (cos (29.6)— 0828m(29.0))
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13. - P115-FNL-2020-REG-B2 [4878812]

Consider the spring-loaded roller coaster shown in the figure. The car is pushed against a spring with a
spring constant of 8.97 x 10* N/m such that the spring is compressed a distance x from its equilibrium
(relaxed) length. The mass of the fully-loaded car is 463 kg. You may assume that the loop is circular and
has a radius of 10.3 m. At its highest point, the car is a height of 21.1 m above its position when it is
against the spring. Ignore all frictional effects.

@ AY the 'I'Dp of Fhe '°°P, '-V-\L ound Emv
ace direcked FMLMM\/ InwWard .

5k = m+ R, = m+mg

C j(a\;
SF = ma, => M+mg= e

At the mimmum Speea( +o jus*|’ roounidoum
Cortack, w=0 => g = ofio? o/,

SO s e S D)

(a) Calculate the minimum speed that the car must have at the top of the loop in order for the car to
maintain contact with the track at all times (that is, so that it does not fall off the track). 10 m/s

(b) Calculate the minimum distance x that the spring must be compressed to ensure that the car does not
fall off the track at the top of the loop. 1.63 m

Ijnodnj ‘Prid‘\'maﬂ e\cred‘s , mech amical Q’““Jy 's nserved.
E whem on c,orr\oresseA sPr;i’j = E_’..DPM/: [oop
KE, * PEgcou, +PE kE¥+ N¥+PE1Q

O"’O""L)(:‘c = 2 +ml«.+O = |<x= m,“+2mjh
3= t (G2 + 23».) esuj(/o 05m)s) + (2X(Q 8om)s2X 21, lm>>
k .97 x 10* N/



1 Dec 2020 phys-115-2020-regular-final-examination-
solutions.docx

14. - P115-FNL-2020-REG-B3 [4878850]
A horizontal, uniform beam with a mass of 33.5 kg and a length £ = 5.55 m is suspended from a rope at a
distance d = 1.20 m from its left end, while its right end is supported by a vertical column.

+ —
aj——)-*x E(luililorium = iF-—o and 2")3:0'
5 Choose the wntack pont with +he

t—,—é\ awS \ler‘h'c.aﬂ column as ‘H'\e. O0xi s o1'l rd"ad‘im
C
_‘ %f‘A\J

{'Z‘=O =>"'IZ;_+’Z’ =0

3 N

e

) ‘ :I - Tsin90° + F Mj sn90°=0

(a) Calculate the tension (in N) in the rope. 209 N

. B mql
_(Q‘ODT +-§Mj=0 = T = Z—ﬁ;‘s

1= 335K AP SYESSm 00, -

2(5.55m - 1.2000)

(b) Calculate the magnitude of the force (in N) that the column exerts on the right end of the beam. 119 N
TF20 = T+m-Fe=0
m= mg-T =(33.5kqg)9.80m/s") — 209.4N
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15. - P115-FNL-2020-REG-B4 [4878858]
Two equal charges are placed at adjacent sides of a square as shown. The charge on each is ¢ =-7.73 uC
and the diagonal of the square is d = 0.442 m.

r=d - 0.42m - 0.22I'm
2 )

: kg 2
bt 2

\U,= 2 (899 x10"Nt/c2 Y~ 7. 73 x 0" ¢
f 0.221 m

(a) Calculate the electric potential (referenced to zero at infinity) at the centre of the square. -6.29¢+05 V

@— e.zexw@

(b) An electron is released from rest from the centre of the square. The electron moves in a vacuum so
there is no friction and gravitational effects may be ignored. Calculate the kinetic energy of the electron
when it is very far away from the square (i.e. an infinite distance away). Give your answer in electron
volts. 6.29¢+05 eV

With no ‘R*idﬁ'an) amd |'3norin3 jmv}'f’a‘h'maﬂ e%;
KEZ+ PEQQ‘ = KE_P-I—PEe,Q_‘_\ = O + PEeQé= KE_F‘,'O

1e\,P - KEwe
—e(-6.29x10°v) = K

ke, - L.29x 10°eN
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16. - P115-FNL-2020-REG-B5 [4878859]
In the circuit shown, the emf € of the ideal battery is 14.8 V, and the resistances are: R; = 3.14 (),
R>=3.33(), and R; =4.96 ().

Rz Rs
Iz
G Ty 7 Tt
g R, R, Riz 29-7/

‘ R
| " Rl2= Q,"'fz: 3. 140 + 3.330 = (.47
;I‘}o‘l' ] '
I = 1 L l_ | ) (
£ Ry <R'z *E,) (6.4¥Jz+ z/,%@

Ee‘f 28080
(a) Calculate the total current drawn from the battery. 5.27 A
H A\I ‘A = \I = I
FF om K\L ) g A st eei

&1 e w
e Ter™ ™ sogn ~C2R)

(b) Calculate the power delivered to the resistance R3. 44.2 W
2 2
Nofe et A5z £, 6= () (43
R 3 LIL, ?6.(7.

Nrowdh: 3 =T0T, ; Bl= bVl 2 T T+ .6
olulion
.= & 4% - 0. AT, > I, = 746Ts

—_—

P+, > T (I7n
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T,- Z22R _ gagun = Py=TiR = Ahav s B=BGT, = AA2u
|. 7666 '




