q'w 1994 Introductory Physics Examination Answer Key

Yersion 1994 R

Section A Section B Section C Section D
Mechanics Waves, Optics, Heat & Kinetic Electricity &
& Sound Theory Magnetism
1. B 13. C 25. E s 3 Bt 49 B 59. B
2. E 14. B 26, D 42. E 50. E 60. B
3.B 15. E 27. A 43, A 51. A 61, A
4. C 16. E 28. B 44 D 52. B 62. C
2. E 17. D 29. C 45. D a83. E 6d. A
6. B 18. A 30. A 46. B 54. E 64. E
7. A 19. C al. D 47. B 5. A 65. A
8 C 20. B 32. C 48. E 56. C 66. D
9. C 21. E 33. B 57. D 67, E
10. D 22. A 34. C 58. D 68 C
11. A 23. A 35. A
12. D 24. D 36. D
37. D
38. E
39. E
40, C
Section E Section F Section G
Modern Physics  Mechanics Electricity & Magnetism
69. D la. 110m la. 0.22 N toward Q
70. D 1b. 2.2m/s? 1b. 7.2x10° V/m (or N/C)
71. E le. 4.8x103N toward Q
72. A 1d. 5.3x109] le. -3.6x104V
73. E
4. C 2b. 96N 2a. 1200
79. B 2¢. 19N down incline 2b. 1/3
76. C 2d. 0.75m/s2(0.73m/s? if 2¢. 16/5
T7. A not rounded until end) 2d. 20/3
T8. B
T9. A 3a. 10 m/s 3a. 0.090 N to right
50. B 3b. 5.0x102N 3b. 0.040 m/s to left
3¢ 8.0 m/s 3e. 1.2x10-6T out of the page
3d. 3.2 m and perpendicular to it
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Optional Scoring Standards
Free Response Questions
(10 points per Question)

Section F - Mechanics
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F o = ma
Fo =(1825kg) part- b ans)
F . =(1825kg)(2.2m/s*) = 4.0x10°N
Fcng = Fror ¥ Filetion
Fing = (Fpe -above)+ 0. 8x10°N
Feng = 4.0x10"N+0.8x10°N = 4.8x10°N
W=F_ -d
W = (part-cans.)(part-a-ans.)

= (4.8x10°N)110m) = 5.3x107
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FNorNr.)rn

1/2 point for each force

Fn = mgcosB
Fru = (12kg)10m /5% }cos 37"} = Y6N

= uFy
= (1. 7}{‘)&'\1] =19N  down plane
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net = T —mgsing— T,
Foe = 100N — (12kg)(10m / 5% )(sin 37°) — (part - ¢ - ans. }
Fo. = 100N —(12kg}10m /s’ )(sin377)— 19N = 9N
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Section F - Mechanics (continued) Points
3. a. mgh=.lmv’ 1
=2gh o 1
v =+2(10m /s?)5m) = 10m / s 1
b. Fo =™ 1
r
(100kg){part -a - ans. )
Ff_' = 1
20m
I
o {(100kg)(10m / s) = S.OxI0ZN
) 20m
C. Pi =Py 1
mv = (m+m)V 1
V= {100kg) part-a-ans.) 1
125kg
v (100kg)(10m/s) _ o
125kg
2
d. Froma, h= L 1
2g
hz{part-c-an;_} 1
2(10m /s7)
2
i SSORI 8o
NI0m /57
Section G - Electricity and Magnetism
l. a. F= kQ—;:I 1
r
3.0x1075C)2.0x107°C
F = (9.0x10° Nm? f(‘z}-':-‘—'i}il-ﬂ—_mm ﬂ:xm ©) _0.2N 1
(0. 50m)°
Direction: to the left. 1
b. é'm:l = E] +E2 1
=P e - e E Q| _|. 1
Find difference in magnitudes E . = Lr—l - kr—2 1
2 6 5 -5
E e ={9_ﬂxm‘-’}&—{9_mm”;m= 7.2x10°N/C (or Vim) 1
(0.25) HEy
Direction: to left 1
e. V=V, +V, 1
V= ki 1
r
0 (2.0x10°%) 9. (=3.0x10°%)

=-3.6x10°V 1

V =(9.0x10")————+(9.0x107 }——
0.25 0.25
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Section G - Electricity and Magnetism (continued)

S S . -

R, 20 60 60

Re, = BOQ +25Q +15Q = 120Q
b. I460€ = [,,200Q

Il _20_1

Ly 60 3

e. V=IR
Vg, 1(80) 16
s0 = 1SR i ‘ Ve 125 S

2. a. Rp:iiﬂ

d. P=T'R
Ty = Toy +1p5 = Iy + 3Ly = 4l
Pys _ (1,9)7°25Q _ (41g)*25 _ (16)25) _ 20
Peo  (Len)260Q  (I)?60 60 3
(3 points for any correct method that gets the correct answer.}

3. a. F=ILB
F =(0.30A)}0.15m)2.0T) = 0.090N
Direction: to the right

bh. ¥V = Blvy
V=IR
IR (0.30A)(0.0400)

Y= = =0.040m /s
Bl (2.0T)0.15m)
Direction: to the left
1
C. B = “-_'-’_
nr
B= {z.ﬂxm‘*‘}ﬂ I L for T)
0.050 A-m

Direction: out of page
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