Coneeptual Seetion (Circle the correct answer)

When adding two numbers, the number of significant figures in the sum is always 2]
A cqual tothe number of significant figures in the most accurate of the numbers being added

® cqual to the number of significant figures in the least accurate of the numbers being added.
Cooequal to the sum of both sets of significant figures.
D, cqual 1o the number of significant figurcs of the number with the most 7eros.

2. Inthe diagram, which one is correct? 12]
A=A
B C=A+10
O c=5-4
0. Choices A and 13
3. Abattleship simultancously fires two shells at cnemy ships. Which ship gets hit first? 2]
A. Ship A.
Ship B.
C. Both at the same time, hattleship
1D, Not enough information, (memadd fa ~, ..Q-_.L )
4. A cartis being pushed up a hill at constant velocity by three pcople. The net force on the car is [2]
A. up the hill and greater than the weight of the car.
B. down the hill and greater than the weight of the car.
C. up the hill and cqual to the weight of the car.
zero.
5. Anobjcct at any given time may have (2]

A. only kinetic or potential cnergy.
13. only kinetic cnergy.

kinctic energy, potential encrgy, and internal energy.
. kinetic energy, polential energy, cceentric energy.

6. A brick is resting on a rough incline as shown in the figure. The friction force acting on the brick, along the

incline, is 2]
AL zero.
3. cqual to the weight of the brick.
Jess than the weight ol the brick.
1. greater than the weight of the brick.
7. If the net work done on an objecl is positive, what can you conclude about the object's motion? 2]
A. The object is at rest; its position is constant.
13. The object is slowing down.
‘Ihe object is speeding up.
). ‘The object is moving with a constant velocity.
8. ‘Ihe plot in the figure shows the potential energy of a particle, due to the force exerted on it by another

particle, as a function of distance. At which of the three points labeled in the figure is the magnitude of the
[orce on the particle greatest?

@ Point X.

(21

3. Poim Y. El
C. Point Z. & ‘
1). All points have the same force. 3 ! :
§ | .
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Quantitative Section

1. The acceleration of a particle is given by
a(f) = (3.00 m/d)
(a) Writc an exprcwon for the vclocuy as a function of time given that the initial velocity v is —9.00 m/s at

=0 g=t ’7de [M% > v-V, = 5(3’-0”“3’53)*'2]0 .

(7R 2 -f

(b) Writc an expression for thc posnllon dS a [unction ofumc given thal the particles initial position xg is

10.0matr=0. - __7de f\/o{t = X- = ./(l §0"l/53)'£. 9.00}"){-

P VX-’-' léOM "(9,0.0.‘7/_0{, +(0'5a’"’/52"t/3)

(c) Find the positive instant in time when the velocity is zero. (2]

gy 2 . - Yol 9,00 ™y
O=-%o%% + (LSo"R)E = € 5%

2. ‘There arc three dimensionless vectors A = 21 + 37, B=41— J,and C=—-1+ 2] + 5k . Calculate the

value of (A.X[_J;) g:“ [4]
> Kk A A
Aixd = M[xsa]:ﬁb v0] - 14K
B~ 0 .

A A

F (R8T = ClR) (L 425 + s8) = Wik — 253 L
AAxB)-2 = =70 |

3. A boat crossing a wide river moves with a speed of vie = 10.0 m/s relative to the water '
as shown in the diagram. The water in the river has a uniform speed of vie = 5.00 m/s
due cast relative to the Larth.

oo 44

c
-~

Wi )s

(a) If the boat heads due north, determine the magnitude of the velocity, vig, for the
boat relative to an observer standing on cither bank.

—

Vig = fVir 4V T V(’“”/:)ﬂ- (500

(b) What is the angle 0, that describes the boat’s actual travel direction relative to the straight path across the
9}

‘(:M@‘ : rE —; e = '(5"""(“‘) t,,,—(s.ao%)lhl

Y- 0,0%,
SO = 266°
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4. A projectile is shot from the edge of a cliff an unknown height 4 above
the grbund with an initial speed of 68.0 m/s at‘ an angle ol 35.0° with the
horizontal as shown in the figure. The projectile Impacted the ground a

distance 550 m from the basc of the cliff.

(a) Determine the time it took the projectile to reach this range. 2]

R: \/Q}Ct = \/a(,DSQ t
= L= R _ 550m
Vicoso ~(L.8,0%%)cos 35.0°

(b) Determine the height of the cliff-

Y-Yo = Voyt - Lot’ whee 720 ord ¥z b
=% h=Lgt’ -Vt = Lgt' -V, sinot
=9 | = £ (98%%3)(9.87s)* ~ (68.0745) $in(359°) (9.87s)

fob=[12.6m]

(c) Fill in the blanks with numecrical answers.

3]

(i) The horizontal.component of the projectile’s initial velocity is 55F s (1]

(i) The vertical component of the projectile’s initial velocity is QQ.O m/s. (1]

(111) ‘The horizontal component of the projectile’s acceleration is (9] m/s?. [1]

(iv) The vertical component of the projectile’s acc':clcralion is =9, 3 m/s’. [1]

S. A block of mass m, = 3.0 kg on a rough horizontal surface is ey ey iy
connected by a thin cord that passes over a pulley to a verticall l ! —~
. Y p P y i Y_ . i my [———(:\'
hanging block of mass mp - 2.0 kg. The coefficient of kinetic friction | ! R
between block A and the surface is 0.25. : |

(a) Draw two [rec body diagrams, one for each block. [2] ' i
b4 Y my |
II_) N :?' - bl
3 | i
o ma , *,[ ?

A 3
F = 3
% T |

s 3

(b) Determine the magnitude of the acceleration of the system. (4]

e xA'-' “-’“Kmﬁj 7"77Aa N

T e v
x8 = "] i P’y thip éfi‘;njae M

= a = o-Ayem, 2

2 9 = 2'0/9 —(alzg)(; o ) _MA&_"‘*% :Mﬂa
iy +my 2:0Ky +3.0k, (7'3"’/:=) = 2,885 %2
e L7

(¢) Determine the tension in the cord. (2]

Fre
" £E“’/ "8)-T=mga =) T= WIARLY

o T=(200) (33290 = i 2
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