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Important:

1. Answer all questions and problems (No solution = no points).
2. Full mark = 20 points as arranged in the above table.
3. Give your final answer in the correct units.
4. Assume g=10m/s2.
5. Mobiles are strictly prohibited during the exam.
6. Programmable calculators, which can store equations, are not allowed.
7. Cheating incidents will be processed according to the university rules.

GOOD LUCK
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Part I: Short Problems (2 points each)

SP1. Three displacement vectors are shown, where || = 20 m, |B| = 40m, and |C| = 30 m . Find the

resultant displacement in unit vector notation. v

A=+20jm i
B = (440 cos 30°{ + 40 sin 30 )m = (+34.61+ 20j)m
C = (+30cos37°1—30sin37f) m = (+24i — 18 )m

R=A+B+C =(346+24)i + (20 + 20 — 18)j = (58 + 22)) m

|

BxA
B-A

SP2. Consider the following vectors: 4 = 5i + 4j and B = 8 — 6j. Find the vector C, where C =

oL |t Tk . .
BxA=|8 -6 0|=[0@)4)—-(6)B)]k=62k
5 4 0
B-A=(5)(8)+ (4)(—=6) = 16
., BxA .
C=——"=39k%
B-A

SP3. A particle has an initial velocity of 4 m/s toward the east and a final velocity of 8 m/s toward the
north. The particle was subject to a constant acceleration for 0.8 s. Find the particle’s acceleration in unit

vector notation.

N y
W E —T—)x
v; =4im/s f
s

v =8jm/s

1= = = 7 — 1=(=51 7 2
=>d= . 08 10j—5i=(-51+10j)m/s
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SP4. The position of a particle moving along the x — axis is given by x(t) = 2t3 — 12t? + 18, where x is
in (m) and t isin (s). What is the value of x when the particle’s acceleration is zero?

d
v (£) = d—f — (6t2 — 24t) m/s

d
a,(t) = % = (12t — 24) m/s?

12t —-24=0>t=2s

x(t=2s)=2(2%-12(2%) +18=—-14m

SP5. A ball is thrown vertically upward from point A at the top of a building, as shown. It reaches point B,

which is 30 m below point A, in a time of 5 s. Find the initial speed of the ball (at point A).

1 2
Ay = vyt —Egt

—30 = v,(5) — 5(5%) 000
= vy, =19m/s CICCEN 55,
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Part I1: Long Problems (3 points each)

LP1. A projectile is fired from the ground level, as shown. When the projectile is at a height of y, = 4m

(point A), its velocity is v, = (6 T + 8 j) m/s. y(m)
Va
a) Find the initial velocity of the projectile (¥;) in unit i . T
vector notation. Uiﬂ iyﬂ ITM
R | x(m)

vﬁf = vy, — 2gAy
8% =vj —20(4) > vy, =12m/s
Uy, = Uy, = 6m/s

v; = (6i +12j) m/s

b) Find the projectile’s maximum height (h,,,4)-

c) Find the horizontal range (R) of the projectile.
2vy,, 2(12)
trotal = 7y =0 "~ 24s

R = vy trorar = 6(24) = 14.4m
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LP2 A truck travelling at a constant speed of 18 m /s passes a police car that is initially at rest. After 2s
of that instant, the police car starts to follow the truck with a constant acceleration of 4 m/s?.

a) How long does it take the police car to reach the truck?

Ax(police car) = Ax(truck)
1, 1 2
vxit+§axt = v(t+2) +§a"(t+2)
1
0+§(4)t2 = 18(t+2)+0

t?—-9t—-18=0 =2t =10.7s

b) How fast is the police car travelling when it reaches the truck?

Uy, = Uy, + ayt = 0+ 4(10.7) = 42.8 m/s

f

c) Plot two graphs of (x versus t), one graph for the truck and one graph for the police car.

police car truck

x (m) x (m)

t (s‘) t(s)
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Part I111: Questions (Choose the correct answer, one point each)

Q1. In which of the following cases does a car have a negative velocity and a positive acceleration?
A car that is traveling in the
* —x direction and speeding up. C*) —x direction and slowing down.

* +x direction and speeding up. * +x direction and slowing down.

Q2. The value of k. (k x i) is:
* +1 * -1 * 3 @ZGT‘O

Q3. A pilot releases a package from a plane flying horizontally at a constant speed. Neglecting air resistance,

when the package hits the ground the horizontal location of the plane will be

* behind the package. i& . Vptane (constant)
@directly above the package. Tl -

*in front of the package. \\\\

* cannot be determined. \\\

Q4. Ball A is released from rest from the top of a building. One second later, ball B is released from rest

from the same building. As time progresses, the difference in their velocities. (Assume no air resistance)

. ISR ERIEY- N
* increases =000

] LAY
(® remains constant 1000
0000

* decreases A{J]]lj gl

* cannot be determined jjJJj

LIS



