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Important:

1. Answer all questions and problems.

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

i) 4 Questions

ii) 5 Short Problems

iii) 2 Long Problems.

No solution = no points.

Use correct 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.
Cheating incidents will be processed according to the university rules.
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Part I: Questions (Choose the correct answer, one point each)

Q1. Which two vectors, when added, will have the largest (positive) y component?
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Q2. The velocity versus time of an object moving along the x axis is shown in the figure. During which time
interval is the acceleration always positive?
*0<t<6 * 4<t<6
*2<t<6 C*) 0<t<4
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Q3. A car is traveling along the negative x-axis begins to slow down as it approaches a traffic light. Then,
* |ts acceleration and its velocity are positive. @ Its acceleration is positive, but its velocity is negative.

* Its acceleration and its velocity are negative. * Its acceleration is negative, but its velocity is positive

Q4. The trajectory of a ball which is projected from the ground level is shown in the figure. If the position and
the velocity of the ball at point P1 respectively, are: ; = (2i+ 3))m and V, = (41 + 6])m/s, then the
position and the velocity of the ball at point P, respectively, are:

* T, = (214 3)m and V, = (41— 6))m/s

E
il P, P,

* T,=(71+3))m and V, = (41 + 6))m/s
@ r, = (7i+3))m and V, = (41 — 6))m/s

* T, =(71+3)m and V, = (—4i— 6))m/s

(0, 0)| x(m)

Part 11: Short Problems (2 points each)

SP1. A car undergoes the following displacements: First, 70 km in a direction 30° east of north, then 50 km
due south and finally 100 km 30° north of west. If the trip took 2 hours, find the average velocity (in
kmv/h) of the car during the trip. Use unit vector notation.

& = 705in(30°) 1 + 70 cos(30°)j =(35 1 + 60.6 §) km 4_111_’ L

— w E X

B ==-50j km s

C=—100 cos(30°)1+ 100sin(30°)] =(—86.6 1+ 50 }) km

N
A
R=A+B+C=(-51.61+60.61) km To~C /&
lfln ,\Q
30°
- W = @ E
— R A A =
Vay = 7 =(=2581+30.37) km/hr =
S

Answer: V= (—25.81+ 30.37) km/hr
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SP2. Vector 4 of magnitude 2 m and pointing east and vector B of magnitude 4 m and pointing 60° west of

north. Find the magnitude of A x B .

N y
W I E T X
|& x B| = |&||B] sin(8) = (2)(4)sin(150°) S
=4 B -
. 60° .
4m A
W S\ 2m E

Answer: |& x B| = 4 n?

SP3. A box slides across a floor with an acceleration of magnitude 0.5 m/s? in a direction opposite to its velocity.
If the speed of the box is 4 n/s after sliding 9 m, what was its initial speed (in m/s)?

Vep=4 mis a,=-05ms> Ax=9m
V2 = V2 + 2a,Ax
42 = V2 + 2(—0.5)(9)
V.i=5ms

Answer: V., =5m/s

SP4. A package is released from a helicopter which is moving upward at constant speed of 15 m/s. The package
takes 8 s to reach the ground. What was the height (in m) of the package above the ground when it was

released? Neglect air resistance.
Vy;=+15mls  t=8s

Ay =Vt — % gt? = 15(8) - 5(8)?

=-200m
h=200m

Answer: h=200m
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SP5. IfA+ B =6tand A— B = 8j,find 4-B.

2A=61+8] = A=3i+4j
2B=61—8] = B=30—4j

—

A-B

BB+ (-4 =-7

Answer: A-B= -7

Part 111: Long Problems (3 points each)

LP1. The position of a remote car is given by x(t) =6t + 3 and y(t) = 12t — 2t%, where x and y are in
meters, and tis in seconds.

a. What is the magnitude of the car’s velocity (in m/s) at t=2 s?

— dx _ - _ — =
Ve=_=6m/s V=—=(12-4t) m/s V,(2s) = 4m/s

V(2s) =V, (25) i+ V,(25) j = (6 T+ 4 j) m/s

[V(29)| =62 +42=72m/s

Answer: |I7(2$)| =7.2m/s

b. What is the position vector in unit vector notation of the car when its speedis 6 m/s.

Speed =6 m/s then Vy =0 m/s
V,=12-4t=0 = t=3s
x(3s)=6(3)+3=21m
y(3s)=12(3)—2(3)?=18m
#(3s) = (2114 18 ) m

Answer: 7(3s) = (2114+ 18 ) m

c. The caris moving with

* constant velocity
@constant acceleration

* varying acceleration
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LP2. A stone is thrown from the edge of a cliff (point A) with a speed of 5 Vs, at an angle of 53.1°above the

horizontal as shown in the figure. The stone strikes the ground at point C, calculate,

a. The time of flight (in s) from point A to point C.

V. =5cos(53.1°) = 3m/s V,; = 5sin(53.1°) = 4 m/s
Ax 6
Ax=V,t =t=_—-—=-=12s
V. 3

xi

b. The height of the cliff (h) (in m).

1
Ay =Vt —Egt2 =4(2)-5(2%)=-12m

h=12m

A

C-.-
E%Gm%i\ja

Answer: t= 2s

Answer: h=12m

c. If the stone hits point C in the direction shown in the figure, find the angle «.

V.e=V,=3m/s
Ve =V, —gt=4—-(10)(2) = —16 m/s

16
a=tan" ! (?) =794°

Answer: @ =79.4°




