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110 minutes
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Be neat. Show your work where needed. Box final answers.
This sheet can be ripped off and used as formula sheet.
Write your name at the top of the second sheet (question 1).
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Formula Sheet

Quadratic formula Centre of mass

—b+Vb? — dac - _Zmifi

= b
Y = axr + T 90

Line equation

Uniform circular motion

W d = 0r
X 5 v?
V= Wwr Ay = —Wr=——
r
a = qar
Kinematics
$:$O+vot—|—§at 9:90—|—w0t—|—§at
72 =02 +2a(Z — 1) w® = w2 + 2a(6 — 6,)
U=, + dt W= w, + at
Dynamics (Newton’s 2nd Law)
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Conservation of momentum (integral of Newton’s 2nd Law with time)
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(5 marks) Complete the distance-velocity-acceleration graph.
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(10 marks) Determine the time of flight -

for the given initial conditions: .
n

a. v_o =330 m/s, h=2m, theta = 90 degrees /@mmm

b. v_o=330m/s, h=2m, theta = 30 degrees ; 48> T i
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(10 marks) Determine the tension in each rope given
initial conditions:
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m = 100 kg
theta = 75 degrees
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(15 marks) Determine the tension in the rope and the acceleration given initial conditions:

F_a=500N

theta = 35 degrees
m_1 =100 kg

m_2 = 50 kg
u_s=0.1

u_k =0.05
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BONUS (2 marks)

Determine the minimum force need to keep the mass from moving.
Does the mass fall or does it slip first?




(5 marks) Complete the distance-velocity-acceleration graph.
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(10 marks) Determine the time of flight -

for the given initial conditions: P
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(10 marks) Determine the tension in each rope given

initial conditions: HIEETLLTLEE, VA I
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(15 marks) Determine the tension in the rope and the acceleration given initial conditions:
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BONUS (2 marks)

Determine the minimum force need to keep the mass from moving.
Does the mass fall or does it slip first?
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