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Quiz 1: (10 pts) somin &

Angry bird “Chuck”
represented here by point C Is
launched from point “A” at
time t, =0 to hit a “pig”
represented by point “P” as
shown In the following figure.

The position vector of (C), In the given (x O y) reference, Is:
5 X = 2t
r{y = —t2+3t+1
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}Wheretin sand rinm




e (10 pts) 30 min

1. Determine the time expressions of the velocity vector and

Its value of (C).

2. Determine the expressions of the acceleration vectors and
Its value of (C).

3. Determine the launch speed and angle of “Chuck”.

4. Determine the coordinates of the highest point ‘B’ reached
by (C).

5. Determine the tangential acceleration vector on the highest
point ‘B’.



1.Determine the time expressions of the velocity
vector and Its value of (C).
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V=21+(-2t+3).j
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2.Determine the expressions of the acceleration vectors and

Its value of (C
N a= |a;+a;
a=V \
. ) | a= [(0)2+(2)>
d=07-2] J(0)7+(2)
a=v0+4
a=-2.

a=2m/s*



V=2i+(-2t+3).j;d=—-2.7
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At t=0:

Vo =21+ (-2%x0+3)




Vo =21+3] ® »
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3
VO:\‘V(Z)x_I_V(Z)y tana = - = 1.5
opp VOy
— /22 1 32 t — - _
Vo =22+ 3 ana =T

Vo =3.6m/s a =tan"1(1.5) = 56°



4. Determine the coordinates of the highest point ‘B’ & «
reached by (C).
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AtB:vy=O
—2t+3 =0

xg =2%X1.5=3m yg = 3.25m



V=204 (=2t +3).7;V = /42 — 12t + 13 P
B
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5. Determine the tangential acceleration vector on the hlghest

point ‘B’. o . v
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4t — 6
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0
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6.Deduce the characteristics of the normal acceleration
vector on the highest point ‘B’.

/.Determine the equation of the trajectory followed by (C).

8.Knowing that “P” Is located at (9m; — 0.5m); would (C) hit
Its target point? Justify



a,=0
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6.Deduce the characteristics of the normal acceleration vector on the

highest point ‘B’.

—

C_l>=at-|-a_n)

Origin: point ‘B’
Direction: down

Line of action: vertical
Magnitude: 2 m / s*



7. Determine the equation of the trajectory followed o

—>_<f x =2t
T ly=-t2+3t+1
X 2
= — X 3
x=2t B ‘=2 y = x4 1

Substitute x In the expression of y

2 y =—0.25x* + 1.5x + 1
y=—-t“+3t+1

X X -
y = _(E)Z n 3(? 11 Parabolic shape



8.Knowing that “P” Is located at (9m; — 0.5m); would & *
(C) hit its target point? Justify.
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y=—-0.25x*+1.5x + 1

—0.5=-0.25Xx9%+1.5x9+1
—0.5=-20.25+13.5+1

—0.5 = —-5.75 impossible

The point “P” doesn’t exist on the trajectory, Then (C)
doesn't hit its target point “P”






Quiz 2: (10 pts) 20 min
The motion of a particle is defined by:

r = 2sin(3t).1 + 2cos(3t).j , where [r and t in SI]
1.Determine the speed of the particle at any time t.
2.What Is the shape of its trajectory?

3.Deduce that the motion is U.C.M.
4.1_ocate the particle at the instantst=0sand t = g S.

5.Determine the average velocity vector between the above instants.
6.Find a relation between the position and the acceleration vectors.
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r = 2sin(3t).1+ 2cos(3t).J ,
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1. Determine the speed of the particle at any time t.
The velocity vector Is the derivative of position vector:
V=r'
V = [2 x 3cos(3t)]1 - [2 x 3sin(38)].]

V= 6cos(3t)d — 6sin(3t).j



7 = 2sin(3t).1 + 2cos(3t).J; V = 6cos(3t)i— 6 sin(3t).] o
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VZ+ V2 v = /36[cos2(3t) + sin2(3t)]
N

cos?(a) + sin*(a) = 1

v = [(6¢cos(3t))%+(6sin(3t))>

v =.36(1)

V= \/36cosz(3t) + 36sin?(3t) v=6m/s
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2.What Is the shape of Its trajectory?

X = Zsin(3t) Xz yz
| : XZ COSZ(3t) + sin2 (Bt) — |
sin(3t) =5 B sin*(3¢) = 7 4" 4
2 . 5 B
y = 2cos(3t) cos“(3t) + szln (ft) —1
Y
y y2 | L
cos(3t) = EQ cos2(3t) = 7

4 x*+y*—2ax—2by+c=0
Add the two equations: Circular shape



3. Deduce that the motion is U.C.M. ACADENY
Since the speed Is constantat v = 6 m/s  Uniform motion

Since the trajectory is circular shape then: Circular motion
Then the motion is U.C.M




r = 2sin(3t).1+ 2cos(3t).j G »
4. Locate the particle at the instantst=0sand t =

Fort=0:
X = 2sin(3t) B) x = 2sin(3 x 0)

x = 2sin(0) = 0 /’\

“ O'\I=l

y = 2cos(3t) » y= 2cos(0)

y=2
The particle iIs at point (0;2)
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_ 11 |
X = 2sin(3 X g)=25m(§)=2 Ik

(1 (1
y = 2c0s(3 X g) = ZCOS(E) = ()

The particle is at point (2;0)




5.Determine the average velocity vector between the '® *
above Instants
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r = 2sin(3t).1 + 2cos(3t).J; V= 6cos(3t)d — 6sin(3t).) } 5,
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6.Find a relation between the position and the acceleration vectors.

a=v'

a =6 X% 3sin(3t).1 — 6 X 3sin(3t).j ..ﬂ

a =— 18 sin(3t) 1 — 18 cos(3t)j

a=—9[2sin(3t) T + 2 cos(3t)j] %‘
d=-97 ]







