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B3. A police car is in hot pursuit of a carload of bank robbers. The police car is travelling at a speed of
50.0 m/s with its siren blaring and the robber’s car is travelling at a speed of 45.0 m/s. If the siren
produces a sound wave with a frequency of 980 Hz, calculate the frequency of the siren sound
wave that the robbers hear. The speed of sound in air is 343 m/s,

ALTERNATIVE Exam

ANSWERS

ANSWERS FOR PART B

ENTER THE ANSWERS FOR THE PART B PROBLEMS IN THE BOXES BELOW.

THE ANSWERS MUST BE EXPRESSED TO THREE SIGNIFICANT FIGURES AND THE UNITS MUST BE
. GIVEN.

ONLY THE ANSWERS WILL BE MARKED. THE SOLUTIONS WILL NOT BE MARKED.

ART A :
BI f.jéX/Oghg/wF A,? E) AL D
B2 | Q.41 T A2 C A7 C
3. :
B3 | 3.43x10°Hz AS- D A8 D
A4. D A9. B
B4 |- 257x0%V AS. A AI0. B
BS 997 Hz
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PART A
FOR EACH OF THE FOLLOWING QUESTIONS IN PART A, ENTER THE MOST APPROPRIATE RESPONSE
ON THE OMR SHEET.

Al.  Which one of the following statements concerning an object undergoing simple harmonic motion

is FALSE?
(A) The object has a maximum velocity when it is at the equilibrium position. T
D (B) The object’s acceleration has a maximum magnitude at the points of maximum displacement. T
(C) The object has a velocity of zero at the points of maximum displacement. T
The object has a constant velocity. U= - Aw sin

(E) The object has a displacement which has a sinusoidal variation with time. T

A2. A simple pendulum has a frequency of | when on the earth. The same pendulum is taken to the
moon, where it has a frequency /5. What is the relationship between f; and £, given that the
acceleration due to gravity on the moon is one-sixth that on the eart.h?

A
A) =6/, (®) fi= (J-lf © fr= © r=L @ fi=% £
' BEE . A
A% J§=> f- Zn'.) 2/4»’ ZNSM/'L,]E; § ?iz t=>g‘\ﬁ:

A3, Araftof total mass Mkg and area A m’ is ﬂoatmg in water (density p kg/m®). A distance &
metres of the raft is below the water line. Which one of the following relationships is correct?
A M=dhp @M=L © M=L D MmM=-L2 E m2
gh Ak Adhp A
FLOAT’”G = F < M9 = loa\’d'_-s - MS = ,DﬁAh = MS = M = A"\P
A4.  Anincompressible viscous fluid flows through a pipe of length L and radius R. The pressure
difference between the ends of the pipe is P and the volume flow rate is 0. If the same fluid
D were to flow through a pipe of length L and radius %2R, and the pressure difference were doubled, -
the new volume flow rate would be @
(A) @ (B) %20 ©) 20 Q (E) ¢/16
Qo REAP = Qpew * (2.1+ Qrew= $Q
AS5.  When a sound wave with a frequency of 256 Hz mterferes w1th a sound wave with a frequency
of 289 Hz, the resulting beat frequency is
B (A) 1Hz @331—12 (C) 11 Hz (D)l16.5Hz (E) 5.5Hz
o -
A6. Two speakers, separated by a distance d, are vibrating in phaseZ and producing sound of identical
frequency, £, and wavelength, A. A listener wishes to position herself at a location of
C_ constructive interference. If her distance from one of the speakers is /, which one of the
following choices for her distance from the other speaker will ensure that she is at a position of
constructive interference?
(A) 1+d B) I-d ©1+x (D) 1~ (E) d+ A

Cao 5+I'ur_+|\r€ m'l"er‘FCrM\C—e-
’ ,e 4 = => /a l ﬁ“')\ 1“'2)\
2 2
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A7. Two spherical conductors,are held 1 m apart on an insulating table. The charge on sphere A is
+2(0 and the charge on spﬁere B is 4(Q. The spheres are now allowed to touch and are then put

B back to their original locations. Which one of the following statements is correct concerning the
nature of the electrostatic force between the spheres prior to touching, and the spheres’ charges

after touching? chocge dustribotes
A) initially attractive force; after touching: g =0, g5 =-20 o ‘% whewm s kms
@w initially attractive force; after touching: g4 = -0, gs =-Q i’j; bro uju. g,

(C) initially attractive force; after touching: ga = +30, gg =-30

(D) initially repulsive force; after touching: ga = -0, gg = -0 L = +20+ ( l-t(l)

(E) initially repulsive force; after touching: ga = 20, g5 = Cif q/B s
‘7,“) 9 = - Q

A8. Two point charges +Q and +5Q are located at points A and B as shown. Consider a point charge
—Q. Which of the following statements is true concerning where —Q can be placed so that it feels

B no net electrostatic force? lef o LA = n ok fovce Fo |jld'
+Q - & +5Q g of B > net force +  left
. .- ) :
A\,—«‘-:'V wr"s_\_'/B be:l'ww A amal %3 5 OPPOS'MY -oba-ed-e:‘
A) —Qis at equilibrium to the left of A. roes. |F" | = \ E_
—Q is at equilibrium between A and B, closer to A. ta. se
(€) —Qis at equilibrium to the right of B. kl-Gall+gl _ k-Bli+sa]
(D) -Q is at equilibrium between A and B, closer to B. —-ljz—"‘ 5

(E) —Q would not achieve equilibrium in this system. N I 2. ©p2
°= o1

A9. An electron traveling horizontally enters a region where a umform electric field is directed
upward, as shown in the diagram. What is the direction of the force exerted on the electron once

4 it has entered the field?
D Fe 4E
(A) to the left F _ E.
ry Jr » 4 A & (B) {0 the nght - - e -
electron | (C) upward A oppo site durm.
*— downward
(E) into the page, away from the reader
E

A10. A potential difference of 10 V is maintained between two parallel plates. If a proton is released

from rest at the positive plate, its kinetic energy when it reaches the negative plate will be
B (A) 1.6 x 107%eV. 10ev.  (C)107. (D) 10 W. (B)-16x 107" C.
Ex= Es +e (10v) = KEg
EPE, + KEp = EPEg+ KEg DoV = KE,

EPE, - EPEg = KEg
9e (Va=Vg) = KEg

continued on page 4 ...
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PART B

FOR EACH OF THE FOLLOWING PROBLEMS, WORK OUT THE SOLUTION IN THE SPACE PROVIDED
AND ENTER YOUR ANSWERS ON PAGE 6.

ONLY THE ANSWERS WILL BE MARKED. THE SOLUTIONS WILL NOT BE MARKED.

B1. A small mass of 0.300 kg is attached to a horizontal ideal spring and is vibrating horizontally
across a frictionless table. The spring has a spring constant of 345 N/m. Calculate the total
mechanical energy of the system when the mass is displaced 2.50 cm from the unstrained position
of the spring and the speed of the mass is 0.550 m/s.

. E= KE+FPE,
// — as
s

_ 2
Lk E = émul+ JZ'ICI

E= J2(0.30011ﬂxo-550ﬂ\/5)2
+ 5(345.\1/,,\)(0.0250..)2

(E- 0.1533)

B2. An open container of height 55.0 cm is full to the top with maple syrup. The pressure at the bottom
of the container is 1.07 x 10° Pa. Calculate the density of maple syrup, if atmospheric pressure is

1.01 x 10° Pa.
'd .
h i - p
3
- _ _hOFxI0%fa- 1.0 x 0%
fo P (3.80 /52 X 0.550m)

continued on page 5 ...
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B3. A police car is in hot pursuit of a carload of bank robbers. The police car is travelling at a speed of
50.0 m/s with its siren blaring and the robber’s car is travelling at a speed of 45.0 m/s. If the siren
produces a sound wave with a frequency of 980 Hz, calculate the frequency of the siren sound
wave that the robbers hear. The speed of sound in air 1s 343 m/s.

= soufce movn'nj +foward observer

é\' U
-— Us (] .
: QS" observer mownj awoy from Source

,_US

p- 4 (v
(o} AN I—LI§
u

) _ 45,0m/s
m s
343 /s

B4. The human ear canal can be considered to be like an organ pipe that is closed at one end {at the
eardrum) and open at the other. A typical ear canal has a length of 2.40 cm. Calculate the
fundamental frequency of the ear canal. The speed of sound in air is 343 m/s.

N po v UL ¥l (35,0
! N 4 LI'(O.OZ#OM)

L= &N

continued on page 6 ...

0 e kT A el Al Hodede. &



;! B . SRR LY . I A S TN R SRR L SR Sha ot e B T L T N A SR T T TRV B LS I oy WL Sl
L e e e R e e Y s I L S R SN b e W ARl AL
s e e A et D 2 e e T e tvata e U R e R

Physics 111.6 Midterm Test #3 Stu. No.:
January 29, 2004; Page 6

BS5. A point charge of +4.00 x 107 C and a point charge of —6.00 x 10~ C are held a distance of 1.26 m
apart. Calculate the absolute electrostatic potential at the point midway between the two charges.

f \IP - VP|+ VPZ
- — v
TN N kb, kg
| Z 0, P
- - ,-25N
n="rn-* ““—=zr .
' Z 2 VP - %(%l"’?})
9,, 2
- . 0 N. -
\p = (Tox 107Nz 2) (+ 400x10"%C + (- G.OOxlo_GC)>
0.6A5 m
\IP -:.-_2‘88x ,Olf\/

ANSWERS FOR PART B

ENTER THE ANSWERS FOR THE PART B PROBLEMS IN THE BOXES BELOW.

THE ANSWERS MUST BE EXPRESSED TO THREE SIGNIFICANT FIGURES AND THE UNITS MUST BE
GIVEN.

ONLY THE ANSWERS WILL BE MARKED. THE SOLUTIONS WILL NOT BE MARKED.

Bl 0.1537

B2 | )l x10°%Iq/3
B3 997 He

B4 3.57x 1032

Bs | - 288x 104V

continued on page 7 ...
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PART C

IN EACH OF THE FOLLOWING QUESTIONS, GIVE THE COMPLETE SOLUTION AND ENTER THE FINAL
ANSWER IN THE BOX FROVIDED.

THE ANSWERS MUST BE EXPRESSED TO THREE SIGNIFICANT FIGURES AND THE UNITS MUST BE
GIVEN.

SHOW YOUR WORK - NO CREDIT WILL BE GIVEN FOR ANSWERS ONLY. EQUATIONS NOT PROVIDED
ON THE FORMULA SHEET MUST BE DERIVED.

) Cl. Two strings that are fixed at each end are identical, except that one is 0.0350 m longer than the
other. The strings have a mass per unit length of 6.50 x 10~ kg/m and a tension of 40.9 N, and the
fundamental frequency of the shorter string is 212 Hz. Calculate the length of the longer string.

0.62Fm
1
2
LZ: LI+ 0.03830m
4
F=F = 409N o= r{‘:= 6.50x10"" kg 4
{3‘-— 212 He
|
Ar Fndamendad, L= Z
- JE = C o [ H03M = 25Ixl0%m/s
U— r'.F"/L => LJ" -UE ) '/G.SOX IO-‘”‘j/m ‘
2
feom UEEN, w2 Yo 251 x10%m/s [ 184 m

TP 212 Ha

™,
L S 0592w

L + 0.0350m = 0.627m

—
)
"

continued on page 8 ...
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C2. Ina very large closed storage tank for kerosene (density p=0.810 x
10° kg/m®), the absolute pressure of the air above the kerosene is ar
5.99 x 10° Pa. The kerosene leaves the tank through a nozzle
directed straight upwards. The opening of the nozzle is 390 m
below the surface of the kerosene.

(a) Calculate the speed at which the kerosene leaves the nozzle,
assuming atmospheric pressure is 1.01 x 10° Pa.

} 390m

i N £

Bﬁrnou"i)s Prl'na'Pfe

B+ Lpuz+ pgy = Pt L p05+ poy,

36.1 m/s

PPt 5p0% + p9y-ed = 3p%
(/Z
[2(9'_&) y U4 2_‘](‘/.‘72.)}= U2
/0

2 (599%10%a = 1.01x 105R)
Yo ~ 0.810x 103k 43

(b) Calculate the height to which the kerosene rises above the nozzle (ignoring air resistance and
viscous effects).

V2
+ O+ 2(‘)-80m/§2X3-‘?0m)]

Use Bermaulli’>s b/As +vp of L. b m
tomle  amd +°l’ of " p'umen.
U= u,=0

P+ pay = Bt peYe

p-r

A3

_ (599x10°Fa - 1,01x 10%Pa ) r 390m
vz (0.810 x10% kg 3 Y9.80m/s%)

+ VY, = \/z

\/Z = éé, } é m continued on page 9 ...

TR SUCU S-J Pad W~ JLATUR S 1 WNPROPL PSP SO0 P W PR L 5 - S R T B R LT i Ik MAGEERTL -8 R Ty RE VS Wit bt B RA TR SRR RN P S Eees sl S bt D Uit e pt 8 L S

BT .




e O W S o e i i S A A I A A L A T B S b A e e NI i i S i e B A AL 0 TR T A el

§
;
t

Physics 111.6 Midterm Test #3 Stu. No.:
January 29, 2004; Page 9

C3. Two point charges, 01 =-1.25 uC and 0, = +8.66 uC, are held in place at (0, 0.400 m) and
(=0.200 m, 0), respectively, as shown in the diagram.

(a) Calculate the electric field (magnitude and direction) at point P, located at (0.300 m, 0).

Q:ﬁy R= o/ ©300my+(0400m) = 0.500m
N\

\ —— rz = O..'ZOOM + 0.300m - 0.500(\‘\
0.400 2

\R, - k\Gl q
o 2200m 1 0.300m( E E\ (‘3 00x10 r\ém X' [.2Su0 CD
)] P 2

ogl,oo (0.500m)°?
8| = |'n\]+'0ﬂ\ ( 0.300m E-l - L’aSDX IOL'N/C

GI: 53-'0 Sfmil&r’,\-/) EZ: 3,|2>‘|OSN/C
Now , EP‘; E,+ E,
Ep,® BEix+tEax™ ~ E, co® + E,

Ep = — 4.50x10"N/c @os S31°) + 3.12 x 10°N/C

Ep = 2.85x10°N/c

x

EPy = E')f + EZy = E, Sf{\@, +0

Ep =(4.5'0x lOL'N/c; ) en53.1°= 3480 x\OLrN/c.

v
_ f 2 2
EP B EP;(.+ EPY

@ = fﬂU-l—aM (‘Ef‘/ ) =
P EP

p 4

magnitude: | 2 7 x /OEN/C
directiqn: 7 20° obove (ch)

(relative to +x axis)

END OF EXAMINATION




