SP212 Exam #4

Name and Alpha: Vers?ov\ A

1. A —2.5 mC point charge has K; = 1.8 J of kinetic energy when it is located at a position with
an electric potential of V; = +250 V. What will its kinetic energy be once it has moved to a
position with an electric potential of V; = 450 V?

A 170 K: + U, = Ky + Up U=Z\/
B. 1.90 ]

w9 83 + (-25u63c) (250 V) = Kp+ (-2.5010°c)(s0V)
D. 1.50 J

E. 2.10 J K,t =130 3

2. What is the equivalent resistance between the ends of this resistor network?
A. 2500 4.0 0 500
B. 2.20
3.0Q

CEET> —

D. 462 Q /V\/\/

E. 180 Q 6.0 ©2
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3. A circular wire loop with 25 turns and a radius of 0.15 m lies in the zy plane. A current of
3.4 A flows through this loop, counter-clockwise when viewed from above. A magnetic field of
magnitude 0.17 T makes an angle of 35° with the z-axis. What is the magnitude of the torque
acting on the loop at this moment?

A. 0.715 N-m

B. 0.586 N-m 135°

C. 1.23 x 107" N'm

0.17T

D. 0.837 N-m
E. 1.02 N-m

MNTA = 2S (394) T (ISm)= L00FD Am?
%U&AXB C-uBsin&
T (60053 Aw) (O17T) sin 35°

1

O.586 N-m

4. A point particle with charge +3.6 x 1073 C is moving with velocity (750 m/s)? when it passes
through the origin. What is the magnitude of the magnetic field at point P, which is 0.25 m
away from the particle in a direction 30° above the z-axis?

A. 4.32 uT
_®p
B. 0.540 uT
2>
D. 2.49 uT -7\ 30°
O] 7
E. 3.74 uT
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5. Two very long, straight wires are parallel and separated by 0.0080 m. The wire on the left carries
a 4.0 A current up while the wire on the right carries a 5.0 A current down. A one-turn circular
wire coil with a 0.0030 m radius lies between them, with its center at the midpoint between the
two straight wires. This coil carries a 3.0 A current counter-clockwise. What is the magnitude
of the net magnetic field at point P (the coil’s center) due to these three currents?

A 0271 mT 4.0 AT
B. 0.220 mT
C. 0.198 mT

D. 0.178 mT

E. 0.244 mT

21: B, bl w1y (1.0 A)

—_—
!

: -
A0 2 (aooda) S 400XIO T il He pege

#2: R Yedi  u,(504)
- ATl (-007"1\

] i
FAS00TT ko the poge

Mo mRrl

y K+ , i
B’“P"m Causpiyn  “hen 2:0 Hio ke

2R

M (30 A)

§ =i r
Qfocotm  CBINOTT o o He prge

B (628346 T ~ 20046 T - 4504167 )= 1784167 T



6. Two long, straight, parallel wires are separated by 0.015 m. The two wires carry the same
current, but in opposite directions. There is a repulsive force on a 1.0 m length of each wire
that has size 0.0046 N. What is the current passing through the wires?

A. 168 A
M1, To
B. 20.6 A F‘-‘ e A 1,:=1,

C.1561A

D. 136 A  de T
(E. 186 A ) Q.06 N = pon T (l.ow)

L1086 A

7. The line integral f B - dl" around the closed counter-clockwise Amperian loop shown below is

G
+3.0 x 1078 T-m. Three wires pass through this loop. Wire #1 carries 1.50 A into the page.
Wire #2 carries 2.50 A out of the page. What is the current in the third wire?

— = e s

>

B. 1.19 A into the page ,-" ® ® ‘\
i I1=150 A I,=2 50 A ‘l
C. 1.59 A into the page Y X
D. 1.59 A out of the page 3 O 0
RS 5 =7 .’
E. 1.79 A into the page e L e
-6

SBdL- ML s Lo =g : 2374

Ccw iu‘l'e(jrq'\[iav\ = @ XS Pas:J:u cgu-e..'l—

(—150A) + (250 A+ T,z + 239 2

IT,:+[37A



8. A wire loop has an area and normal unit vector gwen by An = (0.467 4+ 0.687) m®. The loop is
in a region with a uniform magnetic field given by B = (2.7j + 3. 4k)T. How much magnetic
flux passes through this loop?

G181 CP,.,JE'GOM

B. 3.83 Wb

C. 1.56 Wb Un: -Lru\ 'H "' Sar'race CP.., 2 Bﬁ/d
D. 3.36 Wb

E. 3.55 Wb > :(@T)(- 16 m) *‘(2-77')(&3%1)*(3-77') (@ m')
= .89 whb

9. A circular wire loop with a radius of 0.30 m lies in the plane of the page. There is a uniform
magnetic field pointing out of the page. The magnetic field strength is increasing, given by
B.(t) = (2.0 T/s*)t2. What is the magnitude of the induced emf in this loop at time ¢ = 1.5 s?

z

A 148V ® O O OB(t)=20t

r)
B. 238V o E:_ Q’CP..,
C. 213V

ot

D. 1.90 V




10. A wire loop is placed in the plane of the page. There is a magnetic field directed out of the
page. The wire loop is increasing in size. What is the direction of the induced emf in the loop?

@ O0TO OB
A

@& & \O
B. Counter-clockwise < ---% Area is increasing
C. There is no induced emf © ' @ © ; ©
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SP212 Exam #4

Name and Alpha: Ver"?-“o“\ B

1. A —2.5 mC point charge has K; = 2.2 J of kinetic energy when it is located at a position with
an electric potential of V; = +250 V. What will its kinetic energy be once it has moved to a
position with an electric potential of V; = +50 V7

A 150 ] K.+U: = Ke +Up U=V

C. 1.90 J 42073+ (’J.S"ld:‘c)(a?SOV) s Kt (F25x6%c) (S0 1)

D). 210 1

E. 1.30J Kf—[.?O 3

2. What is the equivalent resistance between the ends of this resistor network?

A. 7.80 0 7.0 0 5.0 0

B. 23.0

3.0 0
C. 2.35 0 e
D. 514 © /\/\/\/
E. 139 Q 8.0 2
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3. A circular wire loop with 25 turns and a radius of 0.15 m lies in the zy plane. A current of
5.3 A flows through this loop, counter-clockwise when viewed from above. A magnetic field of
magnitude 0.17 T makes an angle of 35° with the z-axis. What is the magnitude of the torque
acting on the loop at this moment?

(A 0913Nm D

B. 1.30 N-m
C. 1.23 x 1077 N-m
D. 1.11 N'm
E. 1.59 N-m

WNI A w25 (53 MNmwism T 366 Am
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f:/uxg \C'/QB 5ia O
= (1366 Awt) (0,17 7) s 35° 0. 913 N'm

4. A point particle with charge +3.6 x 1072 C is moving with velocity (780 m/s)i when it passes
through the origin. What is the magnitude of the magnetic field at point P, which is 0.25 m
away from the particle in a direction 30° above the z-axis?

A. 2.50 uT

@935 ) L
C. 449 T g’.‘}?f?'/
D. 0.562 uT o \s0e
E. 3.80 uT @ ’
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5. Two very long, straight wires are parallel and separated by 0.0080 m. The wire on the left carries
a 5.0 A current up while the wire on the right carries a 6.0 A current down. A one-turn circular
wire coil with a 0.0030 m radius lies between them, with its center at the midpoint between the
two straight wires. This coil carries a 4.0 A current counter-clockwise. What is the magnitude
of the net magnetic field at point P (the coil’s center) due to these three currents?

A. 0.319 mT 5.0 A
C. 0.394 mT
D. 0.437 mT
E. 0.355 mT
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6. Two long, straight, parallel wires are separated by 0.015 m. The two wires carry the same
current, but in opposite directions. There is a repulsive force on a 1.0 m length of a wire that
has size 0.0036 N. What is the current passing through the wires?

B. 120 A F- MOILQ T.:I, se I.Iz’IZ

C. 182A 2‘.”- e

D. 148 A

E. 133 A O.0036 N -= Mo L ~ (J_
am (olsy)

164 A

7. The line integral j{ B - dl around the closed counter-clockwise Amperian loop shown below is

C
+3.3 x 107% T-m. Three wires pass through this loop. Wire #1 carries 1.50 A into the page.
Wire #2 carries 2.50 A out of the page. What is the current in the third wire?

A. 1.43 A into the page ,—""< """""""" *“‘*-,
B. 1.43 A out of the page . ® ® \\
e S L=150 A L=250A
C. 1.63 A out of the page Y A
D. 1.23 A into the page 5 O i«
. “~~ 13 :'7 ”a'
E. 1.83 A into the page L VR AT fem®
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8. A wire loop has an area and normal unit vector given by Afi = (0.467 + 0.68j) m?. The loop is
in a region with a uniform magnetic field given by B = (3.4j + 2.7k) T. How much magnetic
flux passes through this loop?

A. 1.24 Wb P, - X’B‘ROM b, - ﬁadﬂ )[;,._16L
B. 3.56 Wh s anttorm B Fled Sag oty

C. 2.71 Wb
D. 3.40 Wb

(E2mw) (©.96m) (@T) +(0.68) (39T) + (@ n*) (2.77)
= .51 Wi

9. A circular wire loop with a radius of 0.28 m lies in the plane of the page. There is a uniform
magnetic field pointing out of the page. The magnetic field strength is increasing, given by
B.(t) = (2.0 T/s*)t2. What is the magnitude of the induced emf in this loop at time ¢ = 1.5 s?

A 170V ®© O O ©OB.(t)=20t
B. 1.90 V

(C. 148V )
D. 213V
E. 238 V




10. A wire loop is placed in the plane of the page. There is a magnetic field directed out of the
page. The wire loop is increasing in size. What is the direction of the induced emf in the loop?

A. Clockwise\

B. Counter-clockwise

© 0106 _‘(Df?

C. There is no induced emf

Same a5 VCFS-‘O‘*\ A



