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1. Answer all questions and problems (No solution = no points).
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Part I: Short Problems (2 points each)

SP1. A particle moves along the x-axis. Its position is given by x(t) = t? — 6t + 8, where x isinm and t is
in s. Find the_average velocity of the particle during the period fromt =1stot = 4s.
x;=x(t=1s)=1>-6(1)+8=3m

xp=x(t=4s)=4*-6(4)+8=0m

v _xf—xi_O—S__lm/s
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SP2. If A = (21 — 4j + 3k) mand B is shown in the figure. Find A" + B’ in unit vector notation.

B = (—10sin37°1—10cos37°)) m = (—6{ — 8)) m

—

A+B=(Q2-6)+(-4—-8)j+@B+0)k=(-4i—12j+3k) m

SP3. The position vector of a particle moving in the xy-plane is given by 7#(t) = (7 + 3t3) i + (6t — 5t?) j,

where r is measured in m and t in s. Find the acceleration of the particle at t = 2s in unit vector notation.

dr(t
v(t) = ()=9tzi+(6—10t)f
dt
a dv(t)
= =18ti— 107
a(t) Tt 8t — 10 ]

d(2s) = (361 —10)) m/s?
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SP4. A car accelerates uniformly from rest along a straight line and covers 80 m in 8 seconds. Determine

the final speed of the car (at t = 8s).

1
Ax = vt + EOth2

1 2 2
80=0 +Eax8 =a, =25m/s
= vy, +a,t =0+ (2.5)(8) =20m/s

Uxf

SP5. A particle moves counterclockwise in a circular path of radius R = 2 m, as shown. The particle's speed

at point A is 4 m/s, and it is slowing down at a rate of 3 m/s?. Find the total acceleration of the particle

at point A in unit vector notation. y
2 2 -
1% 4 = -~
a, =—=—=8m/s? s ™
TR 2 K4 X
d = (—8i — 3j) m/s? ’ \‘A
\ r o=
\ /
\ /
N ~_ | ,/

SP6. A stone is projected from the edge of a cliff at an angle 8 above the horizontal, as shown. It reaches

the ground with velocity v = (81 — 12f) m/s. Find the value of 6.

//0

vﬁf:vﬁi—ZgAy /

0
(—-12)? = v, — 2(10)(-5.4) = v,, = 6m/s ; W
ﬁl' = (8i+6j) m/S 'Ib."". 5.4m

-1 viy o ~: l
0 = tan — ] =36.9 ground
ix
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Part I1: Long Problems (4 points each)

LP1. Given the two vectors A = 41 + 2j — 3k and B = 3i — 5] + 2k
a) Find24-B

e —

24-B =(8)(3)+ (4)(=5) + (-6)(2) = -8

b) Vector Cis perpendicular to both A and B'. Find € in unit vector notation.

~

C=AXB =4 2 -3
3 -5 2

=(4—-15)14+(-9-8)j+(-20-6)k=-111—17]j-26k

c) Find the angle between A4 and the negative x-axis.

A 4
a =cos™ ! <—f) = cos‘l( > = 42°
4] V4% 422 + 32

the angle between A and the negative x — axis = 180 — a = 138°
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LP2. A toy car starts at point A from rest and moves with constant acceleration of 3 m/s? along the
+x — axis, at the same instant a ball is released from rest from the top of a building, as shown. The ball hits
the car at point B.

: - oo B
a) How much tlme1W|II it take the car to reach point B~ ‘_l‘_l_]_]
Ax = v t + - a,t? UL

b e
24 0+2(3)t >t =4s A000
0000
EEEE
LU
BEEE
n_, LI

A 24m B

—tS

b) Find the height of the building.

1
Ay=vyit—zgt2=O—5(42)=—80m=>h=80m

c) Find the velocity of the ball just before it hits the car.

Uy, =Vy, —gt=0- (10)(4) = —40m/s
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Part I11: Questions (Choose the correct answer, one point each)

QL. If |4+ B| = |C|and || + |B| = |C], then

* Ais perpendicular to B
@ Ais parallel to B
*+ Aisanti parallel to B

* The angle between A and B is 45°

Q2. A particle is speeding up while traveling along the negative x-axis, then
* v, Is positive and a,, is positive.
* v, Isnegative and a, is positive.

@vx IS negative and a, is negative.

* v, is positive and a, is negative.

Q3. The trajectory of a projectile is shown in the figure. If the velocity and the acceleration of the projectile
at point P2 respectively, are: ¥, = (5 — 8j)m/s and d, = (01 — 10j)m/s?, then the velocity and the
acceleration of the projectile at point P1 respectively, are:

® 5, = (51 + 8))m/s and &, = (0i — 10))m/s?
*

B, = (5i+8))m/s and &, = (0% + 10/)m/s? E
)
* §, = (5i—8j)m/s and d; = (0f — 10])m/s?

*

Py P,

7, = (51 — 8))m/s and d; = (0i + 10j)m/s? 0.0

x(m)

Q4. The position - time graph of two cars travelling along the x-ais is shown. The speed difference between

the two cars (v,, — v,,) over time will x(m)

* increase Carl

* decrease

@ be constant
*  be zero

Car2

t(s)

Q5. A particle moves in a circular path, the magnitude of its radial acceleration is |az| = 4 m/s? and the

magnitude its total acceleration is |a;,.q;| = 5 m/s?, then one of the following sentences is true.
*  The particle must be speeding up

*

The particle must be slowing down

*  The particle is moving with constant speed

@ The particle is either speeding up or slowing down



