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Part | (Multiple choice questions). For each of the following five questions, please circle one

answer only.
(DCEAB .
Please refer to the following position-versus-time graph when answering questions 1-3:
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1120 The average vetocity over the interval between t=0 and t=5 s is

A) —4 m/s o Ky =K1 Co -0 (™)
B) 0 U = —— = = 22 -
10 m/s ‘av Sk Ok ¢~ -0 (5}
D) 0.1 mis
E} -10m/s

201120). The instantaneous velocity at point C is
A) Greater than the average velocity over the interval t=0 to t=5s
B) Negative
C) Equal to the average velocity over the interval t=0 to t=5 s
Smaller than the average velocity over the interval t=0 to t=5 s
)} Increasing

31n0). The displacement during the time interval between t=5 and t=10 s is
A) Increasing
B) 50 m ) ¢
-50 m - . %, = 0=~ f0o(m)= —fom
} 50 m/s LR A2 ’
E) 5m



4u20. A satellite moves around the earth in a circular orbit with a constant speed.

A) The velocity of the satellite increases.

B) The velocity of the satellite decreases.

C) The velocity of the satellite does not change.

D) The acceleration of the satellite is constant.

E)) The acceleration of the satellite is not constant.

51120 A ball is thrown from a roof at a 60° angle ——~
above the horizontal with a speed of 20 mi/s. y b\
6.0 seconds later, the ball hits the ground. \
ignore the air resistance.

When the ball hits the ground, the x-component
of the velocity is -0
10m/s. Qx =9 -
B) 41m/s. Ux = on = Uo (‘a‘l&
C) 76m/s. .
D) 17mis. = 20 corbo

E} 39m/s.
= /o ""/S

"~

B1120). (refer to the previous question) When the ball hits the ground, the y-component of the
velocity is

%D—mmls. ag =4 . Vy= hot+ oyt
)

-41mfs.
-76ms. = y,6mb = g4
D) -17m/s. . _ _
E)) -392/2_ — 20-Sm60° —(9.8)(6) = ~4/ »Vs

Part It (Full solution questions).

720 The current of a river is flowing at 4 km/h. A man wants to drive a boat across the river
to reach a point on the other bank directly opposite to his starting point. His boat is capable of
travelling 5 km/h in still water. At what angle upstream should the man point his boat?
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8oy A pendulum is a small bob swinging to and fro on a string, as shown in the figure below.
The bob reaches the bottom A with a horizontal velocity of 2.4m/s to the right. 0.50s later, it

reaches B with a velocity 0.80m/s at an angle of 30°. Find the average acceleration of the bob
over the time interval between A and B.
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920y John is driving a van on a single-lane section of the Sea-to-Sky highway. In order to pass
a bus he crosses the yellow line and speeds up to 120 km/h. At the same time, a truck is
coming in the opposite direction with a speed of 90 km/h.  When the two vehicles are 100 m
apart, both drivers hit the brakes, which results in a constant deceleration of 6.0 m/s” for both
vehicles.
A) Draw the v-t and x-t graphs to determine whether or not the two vehicles will collide.
B) If the two vehicles collide, find their relative velocity at the instant of collision; if they
don’t collide, find the distance between the two vehicles after they have both come to a
complete stop.

[Solu.{(c;h] . §€T u’) [d'oro(r'n ﬁfo 7{1?#1

V, v -31-

oV v

- P |

Mofich: -C:“) cf,_:: 7 2 ()
o T2

Given - when 420, Une= 20k /h =330 %

UTO""?"/‘%:-ZS- '%4 s
tf.e;

y‘fb: & 3o 4
>0
Aro = 160 M - (v

at 1, Gp==-6xar  ar= 6 %40 ’

~lo ¢

£ 6 X(f)

Van:  yy, = Vyp +avt =333 - 61
Truz&-. UT = VTO +a1'1L = =25 +62‘
posilion o Ay = 3304 L 62" = 8333

z

Ar = o0 - 26 +34

A) F“dw The <-4 3:@{1"\ ) The fun Velh‘c[f5
well dto[/t‘a/c af adow! X=25
Solve for t. K=o,  [oo-a0AtIRT = 2331347

(4= Sf34 4100 = O
f=2-2 5. (A=715%77)

oefeef | > 558 5)

aF t=2.2 5.
Y, =333 -4-(22) < 201M4
Yy = V‘V' 1/7_ =20.1F11-£ =319 M—-/; < 1y [Zm/ﬁ ‘

Vp= 25 +6(22)==11§ m/s

Fela fiwe wc/ac-‘§



Page | of 4

PHYS 100 Midterm examination #1 (vers. 1B}

Feb. 9, 2007 Name \Z 4 ZJ’
Time: 50 minutes Student No. 6 reeh |

% % Fe g e o Fe e ok de e dodie s o v v e e e de de de e A e dr sl g de e dede d de vie v e o oA o i 3R e v vk vk e e o e o ok ke ek o e g e e e e e o e ke e e e e e e ke e de e e de e e e de e de dede de g de dle de de e de e ke ek R ek R R

Partl (Multiple choice questions). For each of the following five questions, please circle one
answer only.

DCABBE

Please refer to the following position-versus-time graph when answering questions 1-3:
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1120- The instantaneous velocity at point C is
A) Greater than the average velocity over the interval t=0to t=5 s
B) Negative
C) Equal to the average velocity over the interval t=0to t=5 s
Smaller than the average velocity over the intervalt=0to t=5 s
E) Increasing

2¢120). The average velocity over the interval between t=0 and t=5 s is
A} 4mis
B) O
10 m/s
D) 0.1 m/s
E) -10m/s

(A) -50 m

3) -50 m/s
C) -&5m

D) 50 m/s

E) Increasing

3(1The displacement during the time interval between t=5 and t=10 s is
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440 A satellite moves around the earth in a circular orbit with a constant speed.

A) The acceleration of the satellite is constant.
The acceleration of the satellite is not constant.
} The velocity of the satellite does not change.
D) The velocity of the satellite increases.
E) The velocity of the satellite decreases.

520y A ball is thrown from a roof at a 30° angle
above the horizontal with a speed of 20 m/s. y
6.0 seconds later, the ball hits the ground.
Ignore the air resistance.

When the ball hits the ground, the x-component
of the velacity is
A) 10m/s,
17m/s.
C) 76m/s.
D) 41m/s.
E) 49m/s.

6120y (refer to the previous question) When the ball hits the ground, the y-component of the
velocity is
A) -10m/s.
B) -17m/s.
C) -76m/s.

D) -41m/s.
-49m/s.
Part Il (Full solution questions).

74207. The current of a river is flowing at 3 kin/h. A man wants to drive a boat across the river
to reach a point on the other bank directly opposite to his starting point. His boat is capable of
travelling 4 km/h in still water. At what angle upstream should the 1{1&5‘11 point his boat?
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8520 A pendulum is a small bob swinging to and fro on a string, as shown in the figure below.
The bob reaches the bottom A with a horizontal velocity of 2.5m/s to the right. 0.40s later, it

reaches B with a velocity 1.0m/s at an angle of 30°. Find the average acceleration of the bob
over the time interval between A and B.
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90y John is driving a van on a single-lane section of the Sea-to-Sky highway. In order to pass
a bus he crosses the yellow line and speeds up to 120 km/h. At the same time, a truck is
coming in the opposite direction with a speed of 90 km/h.  When the two vehicles are 100 m
apart, both drivers hit the brakes, which results in a constant deceleration of 6.0 m/s’ for both
vehicles.

A) Draw the v-t and x-t graphs to determine whether or not the two vehicles will collide.

B} If the two vehicles collide, find their relative velocity at the instant of collision; if they

don’t collide, find the distance between the two vehicles after they have both come to a

complete stop.
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