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Importaﬁt:

1.

Answer all questions and problem:s.

2. Full mark = 20 points as arranged in the above table.

i) 4 Questions

ii) 5 Short Problems

iii) 2 Long Problem:s.

No solution = no points.

Use SI units.

Check the correct answer for each question.

Assume g =10 m/s2

Mobiles are strictly prohibited during the exam.

Programmable calculators, which can store equations, are not allowed.
Please write down your final answer in the box shown in each problem.
0 Cheating incidents will be processed according to the university rules.
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Part I: Questions (one point each)

Q1. If A and B are nonzero vectors and 4 - B = 0, then which of the following is always true.

* Ais parallel to B.

() |AxE| =48

* |AxB|=1
x |AxB|=0
AN
Q2. A ball is thrown vertically upward form the top of a building as shown. The
signs of the ball’s displacement (as measured from the initial position), velocity A
and acceleration, respectively at the highest point in its path (point A) are: N
04 Oroo
* (+,0,0) = (h )
T T
Q3. A particle starts to move from the origin, its position vectoratt = 2 s is
7, = (41 + 4j) m and its position vectorat t =4s is 7, = (81 4+ 6])) m
then its average velocity (in m/s) during the time interval from2sto4s
is:
*1 * 14
®zi+j * 374 2j
Q4. Vector 4 and vector B are shown in the figure. A-B equals: A
* AB cos(0)
®uB sin(6) 0 B
A ™
* AB cos(m/2 + 0) € >
* AB sin(m/2 + 9)

Part I1: Short Problems (Two points each)

SP1. You walk 53 m to the north, then 45 m, 60° east of north as shown in the figure. Determine the magnitude

and direction of your displacement vector relative to east (x-axis).

N 'E fnorth %
A= 53j m ; W
B = 45sin601 + 45cos60 j m A
~ 3914225 /m 1
C=A+B 3
=4 west east

C=39i+755]
C =4(39)% + (75.5)2 =V7300 =85 m

122 6270
9

6 = tan

south

X (m)

Answer:C =85 m, 6 = 62.7°
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SP2. Two cars A and B start racing from rest at t = 0 s with constant accelerations of a4 = a and ag = %a,

respectively. After 10 seconds the distance between the cars becomes 100 m. Calculate the acceleration

(in m/s?) of car A (a,).

AxA = O +%at2

Axg =0 +%at2

1
Ax, — Axg = Zat2

. — 2
100 = %a(lO)z na=4m/s? Answer:  a=4m/s

SP3. A particle starts moving at t = 0 s in a straight line with initial velocity of 2 m/s. Its acceleration as a

function of time is shown in the figure. Find the particle velocity (in m/s) att=4s.

a (m/s?)
v Av = Area under avst curve 0
SAv=44+2+4=10 4
v v—v, =10 2L
~sv=24+10=12m/s | I
2 4 6 t(s)

Answer: v =12m/s

SP4. A hot-air balloon is moving downward at constant speed of 5 m/s. A package is released from rest from the
balloon when it is 80 m above the ground as shown in the figure. How long (in s) does the package take to

reach the ground?

Ay = vyt 58t N\ / | lv—S m/s
—80 = —5t — 5t? Ff;\é
N £\,
t=35s I| &k
SP5. The velocity vector of a particle is given by Answer: t=3.5s

v=(4-2t)i+4] visinm/s and tisins.

Find the time (in s) at which the velocity ¥ and acceleration d are perpendicular.

a=-21

a=0

1

S [(4=-20)T+4]]-(—20) = —-8+4t=0
wt=2s Answer: t=2s
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Part 111: Long Problems (Three points each)

LP1. An object moves along a straight line (x-axis). The equation of the object’s position as a function of time
is:
x(t) =40+ 6t—0.2t>
where x in meter and t in second

a) Find the average velocity (in m/s) of the object during the first 20 s.

x(0) = 40 m x(20) = 40 + 120 — 80 = 80 m
_x(20) —x(0) _80-40 __
av = 20 =0 " 2ms

Answer: 2 m/s

b) Find the time (in s) at which the object reverse its direction of motion.

y o

=—=6—-04t=0 =2t=15s
dt

c) Find the position (in m) of the object when its velocity is 4 m/s.

v=6—04t

4=6—-04t¢t
04t=2

t=5s

x(5)=40+30-5
=65m

Answer: 65m
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LP2. A cannon on the top of a cliff, fires a ball 36.9° below the horizontal direction as shown. The ball hits the

ground after 2 s at a horizontal distance 48 m from the cliff.

a) With what initial speed (in m/s) does the cannon fire the ball?

Ax 48
Vox =4, =5 = 24m/s
R s W sy X
“ Vpy = V, €0S 36.9 a8 m—>|
v, = —2x_ =22 = 39 m/s
%  cos369 .8

Answer:  30m/s

b) With what velocity (in m/s) does the ball hit the ground in unit vector notation?

Vy = Uy — gt
= —30sin36.9 — 20
=—-18—-20=-38 m/s
U= (241—38)) m/s

Answer: (241 — 38]) m/s

c) What is the height (in m) of the cliff?

Ay = Doyt —= g t?
= (=18)(2) — 5 (2)?
=-36—20=-56m

~h=56m

Answer: 56 m




