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1. A ACP-1 7. O 328
2, C  ACP-] 22. D 328-7
3. A ACP-1 23. B 328-7
4. C  ACP-1 24. B 328-7
5. A ACP-1 25. C 328-5
6. C ACP-1 26. D 328-5
7. C  326-3 27. A 3286
8. A 3263 28. B 328-9
0. D 326-3 29. B 328-9
10. D 326-4 30, C 3289
11. B 326-3 31. B 328-9
12. D 3256 32. B 3289
13. B 325-6 33. D 329-1
14, D 3256 34, D 327-10
15. B~ 327-4 A 35. B 327-10
16. B 327-4 36. C 327-10
17. A 3274 37. B 327-10
18, C ACP-3 38. D 327-10
19. C 328-2 39. D 3294
20, C 328-5 40. C 115-5 (reactors)




41. Free body diagrams

K,

.

1]

¥

value: 2
Mass on incline moves uphill 4 =+a  Hanging mass moves downward a = -a

]_-:w_, = mi

F, +ﬁﬂp+ﬁT =ma

- amgxcosf + (-mgxsing) + F, = +ma
SI3ON+(-39.2N)+F =+8.00kg=a  _

- Fnct =ma
-5328N+F =+800kgxa . ~
F, +Fg =ma

4 - =12 [a) -
528 N+F, = +8.00kgxa TF -8 N=12.0kgx-a

+F, -118N=12.0kgx-u

65.2N=200kgxa

(4 points for method, | for final answer)  value: 5



42,
Al

Ad = ﬁﬁH%d&t:

0 = (20.0m/s xsin37.0°)AL+.5( — 9.8 Lm/s™ )AL
12.0m/sAL = 4.91m/s At
- 12.0m/s

= - =245
4.91m/s"

B)
Ad = v At = 20.0m/s x cos37.0" x 2.44s = 39,0m

C)
aQ e 1 L . 12
Ad Vs dwi _ 07— (20.0m/s % SLH??.U } _ 4738m
24 2 —9.81m/s’)
D)
v, =16.0m/s

v, =—¥, =—(20.0m/sxsin37.0") = -12.0m/s

value: 2

value: 2

value: 2

value: 1



43. A)

A
!
F 4
g5
chI I%nmk
/
L
ZPHMEwm
value: 2
B)
ﬁlxxnl. = l:‘.mtu]
|jI-.|LuI X = ﬁmul X ﬁml T 7 I.jlul.'l'. W
{m, —m, ]?K = mv:‘ﬂ =+ mtﬁu [l]"l!’]* + ]'I'It}ﬁv = n}v".-"\_}_ +1m, ‘J’IT

(2140 kg + 4280 kg) v, = (2140 kg x20.0m/s) + 0 (2140 kg + 4280 kg)v, = 0+ (4280kg x30.0 my/s
v, =6.67 m/s [E] v, =20.0 m/s [N]

v = J(6.67 mis)> +(20.0 mfs)® =v/444 m?/s’

v =21.1 mfs
o 200 mfy
[an}'sz#zjlﬂ{]
v, 6.07 mis
#=71.6°

v =211 m/s [E 71.6° N|

{two points for method, one point for answer) value: 3



44 Ay v=2T 2T 2W0M) o o0 and v = 50.0 mYs? value: 1
f  1/2.25Hz
B) . _
Force (N) Vo (mefs?)
| 1.96 9.86
4.91 237
7.36 33.8
9.81 50.0
23 |6l6
16.2 80.1
Force vs velocity squared
19 ) [y=0198%k+0J675,
16— i Ly ] S, |
R® = 0.997
14 = ‘ ‘
< 10 == | |
g 38 T - _ _ _
uc: 6 = // o ‘ ‘ .
4 (_'/_I . sz ‘
2 / | | o] o
0 N |

0 10 20 30 40 50 60 70 80 90

velocity squared (m?/s?)

valoe: 3

N ; . ; P
—— ) {must use points on line) value: 2

C) Slope =0.199 (
m/s

D) Since Fe=mv¥r,  slope= = 0199 kg/m= —  m=0.199 kg/m x 0.50 m
T I

m=0.0995keg m=995¢g value: 1



435,
A)

At minimum speed the only force contributing to I is the weight.
E =F
[ C

z
vio=r1g

V=V'E=~Jr15.ﬂ m x 9.81 mfs® =12.1 m/s

value: 2

B) Fy, {the normal force from the track) can be any size
as long as it points downward,

=i
"..‘_
Mol

I
value: 1
46,
» Nm* i -
K 9.00x10° —— x(3.60x 107 C)(5.50x 10°C)
l: — qlq3 — L” _E ﬂ? 3 T
BC T 1 3 =807=10° N
r (0.0470 m)
F,. =R807x10°N [E] value: 1
o Nm’ 5 -5
kqq, 20010 E x(3.60x 10 °C)(2.50x 10°C)
Fon = == - - 3 =791x10" N
: (0.0320 m)°
F,, =7.91x10" N [§] value: 1
F, :\/gs.mxmi NY* +(7.91x10" Ny* =1L.13xI10" N value: |
F 9 ;
tang = 1ea o PO N 50,
E, 8.07xI0'N
H =44 4" value: 1

F_ =1.13x10° N |E 44.4° §] value: 1



48.

A)

B)

C)

47, A)

~136 -136, -136 -13.
AE = 13,'3—( 136)= : 5—(—1-{§)-r—1.39cw'
2° 3 4 9
E=189eVxl.6x10" IfeV =3.02x10" ]
{1 foreV, 1 forl, 1 for method) value: 3
B}
E=hf
E
f==
h
-3. E —1 .
(o S02XW0 T 10" B

6.626x107M T

5: i : 7 :
p =82 300XI0° WS _ ¢ 570107 m = 657%107 m =657 nm

T 456x10" Hz

Yes the wavelength falls within the visible spectrumn.
(1 poant for method and | point for the comparison) value: 2

;g Fe , Tron-36, has the highest binding energy per nucleon. value: 1

The slopes of the curve are key to this answer. The steeper the slope the greater
the rate at which cnergy is released as nucleons merge (fusion) or separate

(fission). The steeper slope in this curve is on the left side where we have small
nuclel which undergo fusion. value: 2

mass of nucleus = 40013506
mass defect = total mass of nucleons — mass of nucleus
mass defect =

[(2xm,)+(2xm, )|-4.001506
[(2x1.007 276)+(2x1 008663u)]—4.001506u

0.03037¢u | 05397 u
' valune: 2
m = (.030376 ux(1.6605= 107" ka/u)
m= 5.[}439X1ﬁ'mkg
E=mec* =5.0439:10 kg = (3.00x10° m/s)’
E=4.54x10 7T
value: 1



49

A}

B)

C}

50. A)

B)

C)

% U—"5Th+:He value: 2
MO iIN+ e students may include antineutrino v value: 2
PCu—nCu+y value: 1
3 fq i i
3R4, :
o DM
T (2.36x10%s)" 5

' {19.7x10%m)’

3

m

= - =2.51%10" —
TP (0.552x10%s) 5

value: 2

Teachers are to use discretion about correct answers. Suggestions for evidence
are listed here. Evidence that supports teamwork should incorporate Brahe and
Kepler or Halley and Newton. Evidence for communication Brahe’s recording of
data, Newton's Principia. Evidence for questioning Kepler’s inability to reconcile
circular orbits, Halley’s attempl to connect inverse square relationship to elliptical
orbits.

value: 3

l'-"g =F,
Gm

planel I Ix:llul]irr

2 1
1

G:[niﬂilsll‘r . 4;]:-[

- 2
rt T
T 3 GITI 1

plunet

T

value: 3



D)
L6271 -

4z
_ (47z")3.20x10"m’ / 57)

et

Axk
(s

Maianet = 0 T 107 N [ kg

mp-!.:m: =1.B9% l{}rl‘ kg

value: 2



