
LAST NAME: STUDENT NR:

PHYS 1010 6.0: CLASS TEST 1

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

1)[5] You work for the movers, and are pulling the two crates shown over a slippery surface
(kinetic friction between the crates and the floor µk = 0.1, but you wear super-shoes which
give you traction!) The boxes are accelerating with a = 0.12 m/s2. What is the tension in each
rope? Start with free-body diagrams for the crates.
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2) [5] A football player wants to kick a ball through the uprights as shown. The ball is kicked
from a distance of 30 m with a velocity of magnitude 15 m/s at an angle of 35◦ with the
horizontal. Will the ball make it over the crossbar, which is at a height of 3.1 m? Ignore air
drag when you derive your answer.
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3) [5] Two blocks of mass m1 = 35 kg and m2 = 13 kg are connected by a massless, non-
stretchable string that passes over a massless and frictionless pulley as shown. (a) What is
the coefficient of static friction between mass m1 and the table if the system is in equilibrium?
Start with free-body diagrams for the two masses. (b) What is the tension force in the string?
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4) [5] A block slides up a frictionless, inclined plane with θ = 22◦. The coefficient of kinetic
friction between block and plane equals µk = 0.25. What initial speed is required for the block
to reach a maximum height of h = 3.0 m? Start with a free-body diagram.

4



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 v2f = v2i + 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

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; µk < µs.
~Fd ∼ −~v; linear: Fd = dv; quadr.: Fd = 0.5ρAv2; A = cross s’n area; ρ = density of medium

Sphere: V = 4
3
πR3; Total Surface: AS = 4πR2; Cross Section=?
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