
Physics 125: Classical Physics A

1 Practice Problems for Midterm Exam 2

with solutions

Problem 1

Solution

a)
At maximum height vy = 0 = v0y − gt
Then v0y = gt = 8.42m

s

b)
v0y = v0 cos θ
v0 = v0y

cos θ
= 11.9m

s

c)
First let us consider the range of the water balloon.
Thus R = v0t cos θ and 0 = v0t sin θ − 1

2
gt2.

Solving for R gives us R =
2v2

0 sin θ cos θ

g
and t = 2v0 sin θ

g

The car’s position is given by xcar = d− vcart = d− 2vcarv0 sin θ
g

Letting xcar = R gives us d = 2v0 sin θ(vcar+v0 cos θ)
g

= 28.2m

d)
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W = ∆K = 1
2
mv2

0 − 0 = 7.08J

Problem 2

i

Solution

a)
pi = m1~v1

pf = (m1 + M2)~v
~v = m1

m1+M2
~v1 = 0.997m

s
î

b)
E = 1

2
(m1 + M2)v

2 = (m1 + M2)gh

h = v2

2g
= 5.07cm
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Problem 3

Solution

Problem 4
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Solution
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Problem 5

i

Solution

a)
Ki = 1

2
m1v

2
1 = 0.0250J

b)
Using m1v1 = m1v

′
1 + m2v

′
2 and v1 − v2 = −(v

′
1 − v

′
2), gives us ~v

′
1 = m1−m2

m1+m2
~v1 =

−0.100m
s
î and ~v

′
2 = 2m1

m1+m2
~v1 = 0.400m

s
î

c)
~Faverage = m2

∆~v2

∆t
= m2~v2

∆t
= 1.20Nî
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Problem 6

i

3

Solution

a)
Before the collision, pi,x = MV and pi,y = 0.
After the collision, pf,y = m1v1 sin θ1−m2v2 sin θ2 and pf,x = m1v1 cos θ1+m2v2 cos θ2.
Plugging in θ1 = 30◦ gives us:
0 = 1

2
m1v1 −m2v2 sin θ2 and MV =

√
3

2
m1v1 + m2v2 cos θ2

Solving the first equation for m2v2 gives us m2v2 = m1v1

sin θ2

and this gives us tan θ2 = m1v1

2MV−
√

3m1v1

or θ2 = 0.347 radians= 19.9◦.
Then v2 = 2943m

s
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b)
Ki = 1

2
MV 2 = 3.38× 107J

Kf = 1
2
m1v

2
1 + 1

2
m2v

2
2 = 5.33× 107J

Since Ki 6= Kf , collision is inelastic.

Problem 7

Two blocks of masses m = 1kg and M = 3kg are held at the distance d = 10cm
against the force of a compressed spring between them. Then the blocks are released
and are pushed apart by the spring. Assume that there is no friction. The spring is
massless, has a force constant k = 200N/m, and an unstressed length of l = 15cm.
Find

a) The total kinetic energy of blocks after “collision”.

b) Final velocities of blocks.

Solution

a)
Ei = Ui = 1

2
k(x− x0)

2

Ef = Kf = 1
2
k(x− x0)

2 = 0.25J
b)
Calling the final velocity of mass m,v, and mass M ,V .
By energy conservation: 1

2
mv2 + 1

2
MV 2 = 0.25J

By momentum conservation: mv + MV = 0
Solving these two equations gives us v = 0.204m

s
î and V = −0.612m

s
î.

Problem 8

Solution

a)
ω = ∂θ

∂t
= 2bt− 3ct2

α = ∂2θ
∂2t

= 2b− 6ct
b)
ω is constant when α = 0, this is at t = b

3c
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Problem 9

Solution
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