
LAST NAME: STUDENT NR:

PHYS 1010 6.0: CLASS TEST 2

Time: 50 minutes; Calculators & formulae provided at the end = only aid; Total = 20 points.

1) A tennis ball is hit at a height of 1.0 m above the ground without spin. The ball leaves
the racquet with a speed of 15 m/s with an angle of 10 degrees above the horizontal. The net
is 8.0 metres away from the player, and has a height of 1.0 m. Does the ball clear the net?
If so, by how much? If not, by how much does it miss? Start your solution with a pictorial
representation.
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2) A 15,000 kg truck with good brakes is parked on a 20◦ slope. How big is the friction
force on the truck? Start with a pictorial representation and a free-body diagram.

3) A 2.0 kg object initially at rest at the origin is subjected to the time-varying force shown
in the figure. What is the object’s velocity at t = 4s? Start with an acceleration versus time
graph.
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4) A bungee spring is hanging from the ceiling. Attaching a 5.0 kg baby to the spring causes
it to stretch 40 cm in order to reach equilibrium. Ignore damping due to air drag or internal
friction in the bungee spring for parts (a-c).
a) what is the spring constant? (start with a pictorial representation and a free-body diagram)

b) From equilibrium the baby is pulled down 10 cm (feet are barely reaching the floor) and
released. Derive the period of oscillation from Newton’s 2nd law, given the info on the formula
sheet and calculate it.
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c) Derive the maximum speed formula for harmonic oscillations, and calculate its value for
the baby.

d) Formulate Newton’s law for the problem while including damping due to a linear drag force.

FORMULA SHEET

v(tf) = v(ti) +
∫ tf
ti

a(t) dt s(tf) = s(ti) +
∫ tf
ti

v(t) dt

vf = vi + a∆t sf = si + vi∆t + 1
2
a∆t2 v2

f = v2
i + 2a∆s g = 9.8 m/s2

f(t) = t df
dt

= 1 F (t) =
∫

f(t) dt = t2

2
+ C

f(t) = a df
dt

= 0 F (t) =
∫

f(t) dt = at + C F (t) = anti-derivative = indefinite integral

area under the curve f(t) between limits t1 and t2: F (t2)− F (t1)

x2 + px + q = 0 factored by: x1,2 = −p
2
±

√
p2

4
− q

uniform circular m. ~r(t) = R(cos ωt î + sin ωt ĵ); ~v(t) = d~r
dt

= ...; ~a(t) = d~v
dt

= ....

exp′ = exp; sin′ = cos; cos′ = − sin. d
dx

[f(g(x))] = df
dg

dg
dx

; (fg)′ = f ′g + fg′

m~a = ~Fnet; FG = Gm1m2

r2 ; g = GME

R2
E

; RE = 6370 km; G = 6.67× 10−11 Nm2

kg2 ; ME = 6.0× 1024kg

fs ≤ µsn; fk = µkn; fr = µrn; µr << µk < µs. FH = −k∆x = −k(x− x0).

~Fd ∼ −~v; linear: Fd = dv; quadratic: Fd ≈ 0.25Av2; A = cross sectional area

x(t) = A cos (ωt + φ); ω = 2π
T

= 2πf ; vx(t) = ...; vmax = ...
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