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Q1.
A standing wave on a string is described by: y (x,t) = 0.040 (sin 5z x) (cos 40 xt),
where x and y are in meters and t is in seconds. If the length of the string is 1.0 m,
what is the harmonic number of the wave?

Ans:

Q2.
The sound levels of two sound sources differ by 8.2 dB. What is the ratio of the larger
to the smaller intensity?

A) 6.6

B) 1.6

C) 0.15

D) 0.63

E) 0.91
Ans:

B1 = 10.log(11/1p)
B, = 10.log(1,/1y)

I, AB
B, — B = 10.log(I/1;) = I = (10)70
1

o 2= (10)B2/10 = 6

Q3.
How much water remains unfrozen after 50 kJ is transferred as heat from 250 g of
liquid water initially at 0.0 °C?

A) 100 g

B) 150¢g

C)50 g

D) 200¢g

E) O
Ans:

Q = m;.L; {m; = frozen mass}

g— 5—0—015k = 150
L, 333 06T NS
~ Remaining Liquid water = 250 — 150 =100 g

=>m; =
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Q4.
In the p-V diagram of FIGURE 1, the gas does 5 J of work when taken along
isotherm ab, and 4 J of work when taken along the adiabat bc. What is the change in
the internal energy of the gas when it is taken along the straight path from a to c?

Fig# 1
2
A) -4]
B) -51J
C) +91J o
D) -11J b
E) +11J
Ans:

[sotherm: AT =0 = AE;;; =0 =2 E, = E,

Adiabat: Q = 0 = AEj,; = Wy = —4J vV
oo EC_Eb S —4J
Straight Path: AE;, = E.—E, = E.—E, = —4 ]

Q5.
A sample of an ideal gas expands from state A to state B. Let 4S; denote the change
in entropy of the gas for an irreversible expansion. Let A4Sk denote the change in
entropy of the gas for a reversible expansion. Then:

A) AS| = ASR
B) AS| > ASgr
C) AS| < ASgr
D) AS, <0
E) ASg<0
Ans:
Entropy is a state function

= As is the same along any path
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Q6.

A point charge Q; =+ 2.00 uC is placed on the x-axis at x = +2.00 cm. Another point
charge Q; is placed on the x-axis at x = +5.00 cm. A third point charge Q3 is placed at
the origin. If the net electric force on Q3 is zero, what is the charge Q,?

A) -125uC
B) +125uC Foy, Q Fyy Q Q.
C) —-5.00 uC ) . *
D) +5.00 uC
E) —2.00 uC
Ans:
Q, must be (—):
o kQsQ:  KQsQ,
magnitude: F;; = F;, = =
4 25
25 25
Q= Q= x2=125)C
=Q, =—12.5puC
Q7.
Three charged particles are fixed at the corners of a square, as shown in FIGURE 2.
Consider point P, which is the top right corner of the square. Which of the indicated
arrows represents the direction of the net electric field at point P?
E
. Aoom !
E. P/
a L1
A) V 5 1m
B) I oV Yy
C) Il ; YE,
D) 1 S E
E) IV
Ans: a _@
kQ
El = E3 = a_z
k
=>E;3 = \/Ea—? (Southwest)
kQ kQ
E, = 2= oa (Northeast)

Since E; < Eq3
= Epet is southwest (i.e. V)
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Q8.

Ans:

A cylindrical Gaussian surface has a radius of 0.20 m. The axis of the cylinder is
along the x axis, with one end at x = 0 and the other end at x = 2.0 m, as shown in

FIGURE 12. The cylinder lies in a region where the electric field is E=xi (N/C),
where x is in meters. What is the charge enclosed inside the cylinder?

A) +2.2pC

B) —4.4pC
C) +4.4pC @

D) -2.2pC
E) zero =

There is no flux through the lateral surface. le—20m —

at@®:E=0 '
at @: E=2i, A= (rd)i = 0.1257 i (m?)
= $pet = E.A = +0.25 N.m?/C

qenc

net — 8_ = Qenc = € -Pnet = +2.2 X 10712 C
0

Qo.

Ans:

A uniform electric field of magnitude 350 V/m is directed in the negative y direction.
The coordinates of point A are (-0.20, —0.30) m, and those of point B are (0.40, 0.50)
m. Calculate the electric potential difference Vg — Va.

A) +280V
B) —-280V
C) +210V
D) -210V
E) -350V

E= —350 j (V/m)
Fa= —0201 —030]; Fg= 0.401 +0.50] (m)
Vg — Vo = —E.AF = —E.(fg —£a) = E. (¥ — )

= (~350]).(-0.601 - 080] ) = +280V
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Q10.
Consider the combination of capacitors shown in FIGURE 3, with C; = 2.0 uF,

C, = 3.0 uF, and C3 = 2.0 uF. What is the energy stored by the combination if the
potential difference between points A and B is 60 VV?

Fig# 3
A A A
—_ ClZ C3 C12 z Ceq
G ¥ T
B B
G, o G
B
A) 79 mJ
B) 20 mJ
C)22 mJ
D) 0.83mJ
E) 82 mJ
Ans:
- C.C;  2x3 6_12 .
2= ¢ +¢, 2+3 5 M
Ceq: C12+C3+C12 = 1.2+2+1.2 :4.4’|.1F
1 2 1 -6
U= Eceq.v = EX 4.4 %x107°x 3600
=79%x1073) =7.9m]J
Q11.
A cylindrical conducting wire has radius ri and length L;. Its dimensions are changed
to rs and L¢. Which of the following changes results in the least resistance?
A) rs = 2rj and Lt = Li/2
B) I = 2r;j and Ls = 2L;
C) ri = 2rj and Lt =L
D) s = I’i/2 and L= Li/2
E) ri = I’i/2 and Ls =2L;
Ans:
pL _ pL
R = — = —
A mr?
1 1
A)Z—E.B)E—l. C)l_l'D)Z_Z E)E—8
48" 42 474 71 ™ 1
4 4
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Q12.
A light bulb utilizes a tungsten filament. The filament has a resistance of 3.40 Q at
20.0 °C. The bulb is connected to a 24.0-V battery. When the bulb reaches its final
operating temperature, the filament dissipates a power of 16.0 W. What is the
operating temperature of the filament? The temperature coefficient of resistivity of
tungsten is 4.50 x 10 K™*. Assume that the dimensions of the filament do not change.
A) 2.15x 10°°C
B) 1.44 x 10°°C
C) 2.37 x10°°C
D) 1.90 x 10°°C
E) 2.26 x 10°°C
Ans:
P v R v _ e 36 Q0 > AR =32.60Q
= — — = — = = =1 = .
R¢ = p 16
AR = aR; AT = AT AR 526 2131°C
= : = = = = 0
" aR; _ 4.5x 10-3 x 3.4
= Tg= T;+ AT = 2151°C = 2.15 x 103°C
Q13.
Four resistors are connected to an ideal battery, as shown in FIGURE 13. The
current supplied by the battery is I,. If R3 — oo, the current supplied by the battery is
Fig# 13
31, R,=R R,=2R R
B) 4I'° fa= R,=3R — T € 2R
C) =
4 VWA
4l R;=4R
D) —°
3
3 151,
11
Ans:

L= e €
7 R+2R 3R
If R — oo; the loop on the right is open:

R

VWA—
L7 £ £
ET BR=>L=Rr2R =R

3R

I, 4R ¢

I, €

B w
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Q14.

Each of the resistors in FIGURE 4 has a resistance of 50.0 Q. The equivalent

resistance between points A and B is

Fig# 4
A) 104 O W Ay
B) 2109 A A Wy B
C) 1710 M ]
D) 121 Q A L
E) 111 Q
Ans: A R/3 R[2 R/A R B
Req = + R + R +R
‘AT 372 4
B 4R+6R+3R+ B 13R+R
B 12 12
2R _ 25 50 =104 Q
= ——= — X =
12 12
Q15.
Five resistors are connected as shown in FIGURE 5. The potential difference
between points A and B is 25.0 V. What is current through the 1.80-Q resistor?
Fig# 5
I 3.60 Q2 3.50 Q2
A) 276 A | 3.6Q
B) 334 A
C) 167 A
D) 0.577 A 1.49 Q
E) 209 A
2.40Q 5.10Q 240
Ans:
25.0
I =3.34A

~ 360 + 2.40 + 1.49
Now, consider loop 1:

+e—-3.601—-1801; —2.40I=0

e—61 25— (6x%3.34)

18 18 = 2764

ﬁllz
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Q16.
In the circuit shown in FIGURE 6, the current I = 0.36 A. What is the potential

difference V5 — Vg?

A) +29V Ly Y A
B) +1.1V

C)-11V 8.0V J— @ I¢§g 1 4.0V

D) —2.9V

E) -47V | -[‘_w " —|—
Ans:

Consider Loop 1:
+8.0—-3.01-50I,=0

_80-301_ 80-1.08
N 50 5.0

Now, proceed from A — B through the 4.0 V battery:
Vo +40-501; =Vp
>V, —Vg=50[,—40= +29V

=1, =1.384A

Q17.

In an RC circuit, a 10-uF capacitor is discharged through a resistor R. If the potential
difference across the capacitor plates drops to 37 % of its initial value in 2.0 s, then
the resistance of R is

A) 2.0x10°Q
B) 1.0 x 10°Q
C) 5.0x10°Q
D) 1.0 x 10°Q
E) 25x10°Q
Ans:
q(t) = gee™" = V(1) = Ve T

0.37V, = Vye /T = 0.37 = e 2/T

2
:—;zln0.37: T=— =2.01s

In0.37

2.01
= RC=201=>R= T=2.0><105(2
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Q18.
What is the magnitude of the magnetic force on a charged particle (Q = + 5.0 xC)
moving with a speed of 80 km/s in the positive x direction in a region containing a
uniform magnetic field B with components Bx=50T,By=4.0T,and B,=3.0 T?

A) 20 N
B) 1.6 N
C) 1.2 N
D) 28 N
E) 0.40 N
Ans:
B=50i+40j+3.0k (T); v=8x10%i (m/s)
v xB = 32x10* k —24x 10*] (T.m/s)
Fs=Q(@xEB)= —12 j+1.6 k (N)
Q109.
An ion with a charge of +3.3 x 10 "° C is moving in a region where a uniform electric
field of magnitude 5.0 x 10* V/m is perpendicular to a uniform magnetic field of
magnitude 0.80 T. If the ion’s acceleration is zero then its speed must be (ignore
gravity)
A) 6.3 x10*m/s
B) 1.3 x 10* m/s
C) 4.0 x 10° m/s
D) 3.6 x 10° m/s
E) 3.1x10°m/s
Ans:
E
Fo=Fg: qE=qvB =>v= B
Ly BOX10
YT T80 m/s
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Q20.
A straight wire, of length 1.0 m, carries a current of 1.0 A in the positive z direction in
a region where the magnetic field is B =3.0i +2.0j+1.0k (T). The magnitude of the
magnetic force on the wire is
A) 36N
B) 50N
C) 42N
D) 3.0N
E) 1.0N
Ans:
L=1.0k (m)
Fp=il xB = (1.0k )x (301 +20j+10k )
= +3.0j—20i (N)> Fg= V9+4=36N
Q21.
Figure 7 shows the path of an electron that passes through two regions containing
uniform magnetic fields B; and B,. Its path in each region is a half circle. Which of
the following statements is CORRECT?
Fight 7
A) B has a larger magnitude.v’
B) Bj has a smaller magnitude. % > B
C) The magnitudes of the two fields are equal.
D) The two fields point in the same direction.x
E) The electron spends the same time in bothx B, <
fields.
Ans:
Radius: evB = "L
adlus: evb = R X
R v R
>R= — >R «x =
eB B
2R 2m mv
Period: T= —= —.—
\% v eB
>T « =
B
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Q22.

A single circular loop of radius 1.00 m carries a current of 10.0 mA. It is placed in a
uniform magnetic field of magnitude 0.500 T that is directed parallel to the plane of
the loop, as shown in FIGURE 8. What is the magnitude of the torque exerted on the
loop by the magnetic field?

Fig# 8
—
A) 1.57 x 102 N.m 10.0 mA/>\ 0.500 T
B) 3.14 x 102N.m / \ >
C) 6.28 x 10° N.m .
D) 9.28 x 102 N.m \ 100m >
E) Zero
Ans: \‘/ >
T=lUxB=iAXB
= (10.0 x 10~3)(m x 1.0) (=k ) x (0.5 i)
= (5mx107%) (—k x i) = =51 x 1073 ]
>1t=51%x10"3=157%x10"2N.m
Q23.
In FIGURE 9, two infinitely long wires carry currents i. Each follows a 90° arc on the
circumference of the same circle of radius R. What is the magnitude of the net
magnetic field at the center of the circle (point C)?
Fig# 8
Mol :
A) o 1
) 2R K iR
1 1
g) Mol S ,
) R C i R i
C) Hol i
4nR
D) Mol | Kol
2R 16R
£) Mol , Mol
nR 16R
Ans:

* The magnetic fields due to the circular sections cancel.
* The straight lower current does not produce any magnetic field
* We are left with the top straight wire:
B. = 2 X semi — infinite wires
Hol Mol
4R ~ 2mR

King Fahd University of Petroleum and Minerals
Physics Department ¢-20-n-30-s-0-e-1-fg-1-fo-1




Phys102

Final-113 Zero Version

Coordinator: xyz Wednesday, August 01, 2012 Page: 12

Q24.

Ans:

FIGURE 10 shows two long, thin wires, parallel to the z axis, carrying currents in the
positive z direction. The 50-A wire is in the x-z plane and is 5 m from the z axis. The
40-A wire is in the y-z plane and is 4 m from the z axis. What is the net magnetic field
at the origin O due to the two wires?

@ Fig# 10 @

A) (2i-2j) uT
B) (2i+2j) uT
C) (2i+3j)uT
D) (2i-3j) uT
E) 3i+2j)uT

5= 22, ()
4mx 1077 x50 , ~

= = 2mM X5 (_J) -

Holy =

2md, I

41t X 1077 x 40 ~ ~
- S d (|)— +2i (uT)

—2x1076j(T) = =2 (uT)

B, = +

_~~

# Buee= (21 —2])uT

Q25.

Ans:

FIGURE 11 shows a cross section of three parallel wires each carrying a current of
5.0 A out of the paper. If the distance d = 6.0 mm, what is the magnitude of the net
magnetic force on a 2.0-m length of wire 1?

Fig# 11

A 29mN e R
B) 3.3mN F E

C) 2.1 mN ;N
D) 3.9 mN d/ \
E) 1.7 mN / \

_ ol 4mx 1077 x2x 25 Yo 4_592

2md | 2mx 6 x 10-3 d
=167 x 103N

Foer = 2.F.sin60 = 2.9 x 1073 N

F
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Q26.
A long, solid, cylindrical wire carries a uniformly distributed current. If the radius of
the wire is 3.5 mm, and the magnitude of the current density is 1.5 A/cm?, what is the
magnitude of the magnetic field at a distance of 2.5 mm from the axis of the wire?

A) 24x10° T
B) 3.3x10° T
C) 1.3x10° T
D) 6.9x10° T
E) zero

Ans:

fﬁ.d§ == WUplenc = B2Tr) = py. J.A = poJ.mr?

PoJr  4mx 1077 X 1.5x 10* x 2.5 x 1073

B=
2 2

=24 x1075T

Q27.

A solenoid with N turns carries a current of 2.000 A, and has a length of 34.00 cm. If
the magnitude of the magnetic field generated at the center of the solenoid is 9.000
mT, what is the value of N?

A) 1218
B) 1591
C) 2318
D) 3183
E) 2078
Ans:
L
B.L 9x1072x0.34

Ho.i umx1077 x 2

B = pon; =

=N = 1218

Q28.
A conducting loop is held in a uniform magnetic field, with the plane of the loop
perpendicular to the field lines. Which of the following will NOT cause a current to
be induced in the loop?

A) Keeping the orientation of the loop fixed and moving it within the field.v’
B) Shrinking the loop.x

C) Changing the shape of the loop.x

D) Rotating the loop about an axis perpendicular to the field lines.x

E) Pulling the loop out of the field.x
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Q29.
A 50-turrn coil is positioned in a magnetic field so that the normal to the plane of the
coil makes an angle of 60° with the direction of the field. When the magnetic field is
increased uniformly from 200 uT to 600 uT in 0.40 s, an emf of magnitude 80 mV is
induced in the coil. What is the cross sectional area of the coil?

A) 3.2m’
B) 1.6 m’
C) 4.4m?
D) 2.5m?
E) 21m?
Ans:
Ap A AB
Bind = 70 = ap (NBA cosB) = NACOSGE
€ind Eing. At 80 x 1073 x 0.40
> A= = = — = 3.2 m?
N.cos6(AB/At) N.cosf.AB 50 x 0.5 x 400 x 10~°
Q30.
A conducting bar of length L moves to the right on two frictionless rails with constant
velocity v, as shown in FIGURE 14. A uniform magnetic field directed into the page
has a magnitude of 0.30 T. Assume R =9.0 2, L =0.35 m, and v = 2.0 m/s. What is
the current induced in the resistor?
Fig# 14
A) 0.023 A, counterclockwise < X X X X X
B) 0.023 A, clockwise [
C) 0.21 A, clockwise % X 4 % %
D) 0.21 A, counterclockwise = -
E) 0.047 A, clockwise RZ = B )
' : X X X X
Ans: .
fing = BLY X X X X X
_ BLv 0.3x0.35x%x2
find = "7 T T 0.0234

= 0.023 A counterclockwise
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