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Part I: Short Problems (2 points each)

SPLIf A =2i—4j+k,B =1+3j+ 2k Find |4 x B|

~

N L .
AxB=|2 -4 1|=1(-8-3)+j(1-4)+k(6—-4)
1 3 2

= —11i— 3] + 10k

|Ax B| =112 + 32 + 102 = 15.2

Summer 2023/2024 (June 29, 2024)

SP2. Two displacement vectors are shown. If B =5 cm and A = B, , find A — B in unit vector notation.

B =5 cos(30°) 1 — 5sin(30°)] = (4.3i — 2.5)) cm

y

SP3. A particle moves in the xy-plane. Its position vector is given by 7#(t) = (3 + t3)i + (4t? — 2t3)],

where r is in meters and t is in seconds. Find the speed of the particle at t = 2s.

B(t) = 5 = [3t%1 + (8t — 6t7) f] m/s

7(2s) = (121—8))m/s

[v(2s)| = +/(12)%2 + (8)2 = 14.4m/s
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SP4. A stone is thrown vertically upward from the top of a building, as shown. The stone takes 6.9 seconds
to reach the ground with final speed of 49 m/s. Find the height of the building (h).

Vy, = Vy, — gt
Uy,'I
—49 =v, —10(69) => v, =20m/s =+
Vi Vi 111
S i
=v,.t —=gt 2=
y=vnt 39 0000
2 h  ELEEK]
—h =20(6.9) —5(6.9)* = —-100m S@aE
1aas
h=100m ilaas
imae
2000
149 m/s

SP5. Starting from point A, you run a distance of 200 m east (along the +x-direction) at an average speed
of 5m/s,and then you run a distance of 280 m west (along the —x-direction) at an average speed

of 4 m/s to a reach point B. Calculate your average speed between point A and point B.

d, 200
tj =—=——=140s
121 5
d, 280
t,y=—=——-=70s
v, 4

dtotal = dl + dz = 4‘80 m

d 480
p=—tot - g4 m/s
ttotal 110
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Part I1: Long Problems (3 points each)

LP1. An object is moving along the x-axis. Its velocity changes with time as shown in the graph.

a) Find the velocity of the objectatt = 6s. v,(m/s)
v, (t = 65) = 0m/s g
4
2
2I zll I ;3 llO ll2 t(s)

b) Find the acceleration of the objectat t = 10 s.

a,(t = 10s) = 0 m/s?

c) Find the average velocity of the object in the interval fromt =4stot = 8s.

Ax 5 (2)(6) =3 (2)(6)
Vav—x :T: 2 =0m/s

d) Find the average speed of the object in the interval fromt = 4stot = 8s.

d 5 2)(6)+5(2)(6)
= 2 =3m/s

vav

|
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LP2. A stone is thrown from the edge of a cliff (point A) with a speed of 15 m/s, at an angle of 53.1°above

the horizontal, as shown. The stone strikes the ground at point B. Find

a) the time of flight from point A to point B.

vy = 15c0s(53.1°) =9m/s vy; = 15sin(53.1°) = 12 m/s
— = — 2 _
X = Uy i S

A
|e— 18 m—>]

b) the maximum height of the stone measured from the top of the cliff (h,,4y)-

vjf = vy, — 2gAy

2
_ 192 _ _ 127
0=12% = 20hpar = hpax =55 =7.2m

c) the velocity of the stone just before it hits the ground in unit vector notation.

Uy, = Uy, = 9m/s
Vy, =Vy, —gt = 12 — (10)(2) = —8m/s

vp = (91— 8)) m/s
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Part I111: Questions (Choose the correct answer, one point each)

Q1. The figure describes the position of an object moving along x-axis as a function of time. Which of the

following is correct at t = 4 s?

x (m)
e y,>0and a, <0
e v, =0and a,>0
*om=0and e =0 0 /1 2 3 4 5 6 T\Z‘(s)
® v =0and a, <0

Q2.1f Aand B are nonzero vectors and 4 - B = |4||B|, then which of the following is always true.
Qlix Bl=0
* A is perpendicular to B
*|Ax B|=4-B

*|Ax Bl =1

Q3. An object is moving along the negative x-axis and speeding up. Then,

* |ts velocity and acceleration are positive. * Its velocity is negative, and its acceleration is positive.
@ Its velocity and acceleration are negative.  * Its velocity is positive, and its acceleration is negative.

Q4. A stone is projected from the ground with initial velocity v = (6i + 7 j) m/s. Neglecting air
resistance, the speed and acceleration of the stone at the maximum height, respectively are:
* (6m/s,+10m/s?)
@ (6m/s,—10m/s?)
x (zero,—10m/s?)

* (zero,+10m/s?)



