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Part I: Short Problems (2 points each)

SP1. The vectors 4 and B are shown in the figure. Find B — 4 in unit vector notation.

A = —5sin(37°) 1 + 5c0s(37°)] = =31 + 4] y
N
B = 4i ,
|A|=5
B - A = 72 - 4’} 37°
—> > X
IB|=4
SP2. Given three vectors: A = 21 + 3k ; B =2i+4j; C =3j+k. Find 4-(BxC)

— - ’i ‘; I,E an N ~

BxC=1|2 4 o|=4i—2j+6k
03 1

A(BxC)=8+18=26

SP3. A cat runs along a straight line from point A to point B and then turns back to point C, as shown.

The entire motion took 8 s. Find the cat’s average velocity for the entire trip.

. . . > Y
§=2k=teoXa B C A
At te—ty “—om SET TR
_ —10-0
V=————=-125m/s
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SP4. A ball is projected from the top of a building with v; = 4 m/s at an angle of 60° and hits a wall at point
A, as shown. What is the height of the building (h) if the travel time is 2 seconds?

1 AN"/ s
Ay = vyt —=gt?

> 60° 7~
—(h —5) = —2v;sin30 — 5(2)? "\
h=29m

\

=
e S

SP5. A ball is thrown vertically upward from the ground. Its height after 2 seconds is 6 m above the ground.
Find the maximum height of the ball (h,,,4x)-

1 2

Y =Yit vyt —5gt

6 =0+ 2v),, —5(2)° gtt =258

v, =13m/s 1 fimax
Yi

vf = v} =290 — yi)

0 =169 — 20(y; — 0)

6m

Yy =h=845m
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Part I1: Long Problems (3 points each)

LP1. A particle moves along the y-axis. Its position as a function of time is given by y(t) = 6 + 12t — 5t2
where y isinm and t isin s.
a) What is the velocity of the particleatt =0sandatt = 2 s.

vy () =2 = 12 — 10t
v,(0) = 12 — 10(0) = 12 m/s
v,(2) =12 -10(2) = -8 m/s

b) At what time does the particle change its direction?

vy(t) =0=12-10¢t
t=1.2s

c) Find the distance that the particle coversfromt =0stot = 2 s.

Ay, = y(1.2) —y(0) = [6 + 12(1.2) — 5(1.2)?] — [6 + 12(0) — 5(0)?] = 7.2m
Ay, =y(2) —y(1.2) = [6 + 12(2) — 5(2)?] — [6 + 12(1.2) — 5(1.2)?)] = —=3.2m
d = |Ay;| + |Ay,| =72 +3.2=104m
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LP2. At t = 0, a particle starts from the origin with an initial velocity of ¥; = (9 j) m/s and moves in the
x-y plane with a constant acceleration of d = (21 — 4f) m/s?.

a) Find the time at which the particle reaches x = 15 m.

1 2
.X'f = X; + Uxit + Eaxt

1
15 = 0+O+§(2)t2

t=387s

b) Find the particle’s speed att = 3 s.
Up=7;+dt =9j+ (21 —4)(3) = (61 - 3))
lv| = (6)?+ (—3)?=6.7m/s

OR

U = vt ta,t=0+23)=6m/s

vy, =1v,t+a,t =9—-43)=-3m/s

lv| = /(6)2 + (—=3)% = 6.7m/s

¢) Which of the following graphs best represents the particle’s vertical velocity v, versus t?

vy (m/s) vy (m/s) vy (m/s)

\ “

N
@ * * *

vy m/s)

t(s) t(s) t(s)
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Part I111: Questions (Choose the correct answer, one point each)

Q1. Which of the following figures satisfies the relation B=4+D-C:

A A A A
1_)" E’I 5| §’| T)" E! E" §|
c C c c

* * * @

Q2. The figure shows the velocity-time graph for a particle moving along the x-axis. During which time
intervals is the particle speeding up? ve(m/s)
10

[0 — 4],[4 — 5]

[0 — 4],[5 — 6] 0
x [4 = 5],[5 — 6]

[

1 2 3 4 5 6 7 8 t®

)
|

4] only

-10

Q3. A projectile is fired from the ground with an initial velocity (7,) at an angle () with the horizontal, as

shown. At point C, what are the signs of (v, and v,), respectively?

* (1) y(m)
* K .
o) ac
O
* r’ ‘1\|
(=) G )
- x(m

Q4. Two objects are moving with the same constant speed (v, = vg) in two concentric circles, as shown.

If the magnitude of acceleration for object A is a, and for object B is ag, then which of the following

statements is correct: Va_ A

‘UBB

* a, > ag ‘

@aA<aB R4



