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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/s>.
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. Two displacement vectors are shown. Find A — 2B in unit vector notation.

A=-251km 2 y

B = (-35c0s30°{+ 35sin30°) km = (—30.3 1+ 17.5 )km o,

N 5 30° 25k
A—2B=-25{—2(-3031+17.5)) = (35.61 —35)) km < A»m .

SP2. The scalar product of two vectors A4 and B is —84 m?. Vector 4 has magnitude |4| = 15m and
direction 37° north of east. If vector B is in the west direction, what is the magnitude of B ?
A-B = AB cos )
—84 = 15(B) cos 143° W
B=7m

ne—t1—> 7

SP3. A car traveling in a straight line slows down with constant acceleration. If the stopping distance is
80 m and the stopping time is 8 seconds, find the car’s initial speed (in km/h).

V,, + 7V
Ax=<¥>m

Ax 80
v =25 — vy, =2(5) -0 =20mis
3600

vy, = 20 (352) = 72 km/h

OR

Uy, = Uy, T 0yt

f

_vxi

0=vy, +a,(8)=a,=

L
Ax = vyt + Eaxt

1 /v,
80 = v, (8) + E(Tl) (8)% = 4v, =80 = v, =20m/s

3600
vy, = 20 (3232) = 72 km/h
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SP4. A nparticle is moving in the xy-plane. Its position vector as a function of time is given by
7(t) = (2 + 25t — t?)i + (4t — t*)j , where 7 is measured in meters and t in seconds. Find the speed of
the particle at t = 2 seconds.

dr

b= —= (25— 2t)i + (4 — 4t3)]
v=_r=025-2t)i+( )j

U(2) = (25-2(2))i+ (4 —4(2)%)j = (211 — 28 1) m/s

speed = |¥| = /212 + (—=28)2 = 35m/s

SP5. A stone is thrown vertically upward from the top of a building 80 m high, as shown. Its initial speed
is 30 m/s. If the total time it takes to reach the ground is 8 seconds, find the average speed of the stone

from the initial to final point.

av. speed = — 30m/s |
t _— @

d =2h+ 80 CICIC I
JJ1 1]

from the initial point to the max. height CAL A
— a@eE
vy, = vy, — 294y gom | |11
LI

e = 22 = 3% s gas s
max 29 2(10) mame
O000

av.speed=%=2(4i#=21.25 m/s JUU
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Part I1: Long Problems (3 points each)

LP1. An object is moving along the x-axis. Its position as a function of time is shown in the graph.

a) Find the velocity of the object at instant C. x (m) C
40
vy = 0m/s. 30
20

10
O

b) Find the average velocity betweent =0sandt =5 s.

Ax  40-20 20
Vo = — = =—==+4m/s
av—x At 5-0 5

c) Find the time when the object reaches the origin.

x=0 at t= 6s 05

d) Atinstant G, the acceleration of the object is

@positive.

* negative.

* zero.
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LP2. A ball is shot such that it leaves the player’s foot at point A 0.95 m above ground level, as shown.

The initial speed of the ball is 15 m/s at an angle of 36.9° above the horizontal.

a) Find the time required for the ball to reach the ground.
Ay = vyt — %gt2

1
—0.95=155in36.9t - (10)¢t2

t=19s Pl o

Ground
I d I

b) Find the horizontal distance (d) between point A and point B.

d = Vyteorar = 150536.9°(1.9) = 22.8m

c) Find the velocity of the ball just before it strikes the ground (at point B) in unit vector
notation.

Vs = 15 cos 36.9° = 12m/s
Vyr = Vy; — gt = 15s5in36.9" — 10(1.9) = —10 m/s
Uy = (121 — 10§) m/s
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Part I111: Questions (Choose the correct answer, one point each)

Q1. Two vectors 4 and B in the xy plane as shown. The magnitudes of the vectors are |4| = 3 and |B| = 4.

The result of the cross product AxBis:

v B
* 3k
Q63
* _3k

Q2. A projectile is launched from ground level. When it reaches its maximum height, which of the

following is true about its acceleration and velocity vectors? B

*vP=0andd=0.

©)

!

v and d are parallel to each other.

and d are perpendicular to each other. | x(m)

<SSl

=0anda = —gj

Q3. A particle is moving in a horizontal circular path at a constant speed, as shown. If the velocity and
acceleration of the particle at point A are ¥, = —4i m/s and d, = —2j m/s?, respectively, the figure which
satisfy these conditions is

Q4. An object is moving along the x-axis. If the velocity is positive but the acceleration is negative, which
of the following is true?

* The object is speeding up.
(® The object is slowing down.
* The object is at rest.
* The object is moving at constant speed.



