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Part I: Short Problems (2 points each)

SP1. Two displacement vectors |/T | =4 mand |§ | = 5 m, are shown in the figure. Find A + B in unit vector

notation. y (m)
A = 4c0s(37°) 1+ 4sin(37°) ] = (3.21 + 2.4)) m
- . ~ \b«‘“\
B=-5m B
37°
A+B=(320-26)m x (m)
J B5m)

SP2. Given two vectors A = 2i — 2] and B=i+ 3j + 2k. Find AxB

- e ’i j I’é ~
AXB=|2 —2 ol|l=i(-4)+j(-4)+k(6—--2)
1 3 2

C=—4i—4j +8k

SP3. A stone is projected from the ground at point A with a speed of 20 m/s at an angle 8 = 37°, as shown.

Find the velocity of the stone at point C (just before it hits the ground) in unit vector notation.

y (m)
B

Vyi = V;cos 37° =16m/s

; =v;sin37° =12m/s AlLAG C

Uy ‘

x (m)

. (C) = vy =16 m/s
v,(C) = —vy,; = —12m/s

U, = (161 — 12j) m/s
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SP4. A particle moves along a circular path with a radius R = 2m. At an instant when its speed is 3 m/s

and increasing at a rate of 5 m/s?, what is the magnitude of its total acceleration?

lal =V (ar)* + (ar)?

2
@l = |7+ (57

’ 32
ld| = (7)2 + (5)2 = 6.7m/s?

SP5. A stone is thrown vertically upward from the ground at point A with an initial velocity (). It takes

0.8 seconds to travel from point A to point B. How long will it take to travel from point A to point C?

From A to B: y=y0+v0t—%gt2 y t

12 = 0 + v,4(0.8) — 5(0.8)2 t

vy =19m/s “r

- 6m

FromAtoC:y=y0+v0t—Egt iB--

18 = 0+ (19)(¢t) — 5(t)*

t=18s 12m

a A
X
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Part I1: Long Problems (3 points each)

LP1. A particle moves along the x-axis. Its position as a function of time is given by x(t) = —12t + 1.5t2,
where x is in meters and t is in seconds.
a) Find the speed of the particle att = 0 s.
dx
Ux(t) =% —-12 + 3t

v (t =0)=—-12m/s
v, (t =0)| =12m/s

b) Find the average acceleration of the particle during the period from t = 1s to t = 3s.

Vxp —Vx; » —vy —3—(—
_ Uxy :v(3s)v(1s): 3(9):3m/52

a _ =
av—x t 2

¢) At what time will the particle change its direction of motion?

() =—-12+4+3t=0 =2t=4s
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LP2. A particle moving with constant acceleration in the xy-plane starts from the origin with an initial
velocity Uy = (41 + 10f) m/s and comes to rest momentarily at t = 2.5s.

a) Find its acceleration in unit vector notation.

-

'Uf = 1_7)0 + (_it
=41+ 10f + d(2.5)

0
d=—160—4f

b) Find its position at t = 2. 5s in unit vector notation.

-

- - 1
f=T'0+U0t+—

2
1
e = 0+ (414 10j) x 2.5 + E(—1.6i —4))(2.5)? = 51 + 12.5]

at?

c) Aftert = 2.5s. the x-component of the particle’s velocity would be:

* Positive (® Negative * Zero
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Part I1I: Questions (Choose the correct answer, one point each)

Q1. Vectors A and B are shown in the figure. If C=A4- E, then which of the following statements is
y

correct about the y-components of these vectors?

* |Cy| > |Ay| i
5t |
/

* |Cy| > |By|

* |Cy| < |By|

®|Cy| = |By|

Q2. A particle moves along the positive x-direction with constant acceleration (d), the magnitude of its

velocity (|7]) is increasing with time. Which one of the following statements must be correct?

£ g * Fxd=|5|dl

OFL .

Qu
Il
o

-d = —|v||a|

Qu
Il
=
=
U

Q3. A particle is moving along a curved path and the direction of its total acceleration a at point P is

shown in the figure. At point P, the particle is:
* moving with constant speed
@ speeding up
* slowing down

* having only centripetal acceleration

Normal at P
Q4. A ball is shot such that it leaves the player’s foot at point A above ,
ground level, as shown. During the ball’s travel from point A to point
B, which of the following graphs represents the y-component of the
ball’s velocity (v,) as a function of time? t?]
L B
Ground
v




