
Solutions
2.1 v = 3t2 = 12 m s−1; s = t3 = 8 m.

2.2 v = 0 at t = 0 and t = 4. s =
∫ 4

0
(4t− t2)dt = [2t2 − t3

3
]40 = 32− 64

3
= 32

3
m; on [0, 4]

the velocity stays non-negative, so the distance equals the displacement, 32
3

m (≈ 10.7
m).

2.3 v = 4ti + 3j = 12i + 3j at t = 3: speed
√
144 + 9 =

√
153 = 12.4 m s−1.

3.1 (a) v =
∫
k(3 − t2)dt = k(3t − t3

3
) + C; at rest at t = 0 gives C = 0. Then

k(3(1.5) − 1.53

3
) = k(4.5 − 1.125) = 3.375k = 13.5, so k = 4 ✓. (b) s =

∫
4(3t − t3

3
)dt =

6t2− t4

3
+D with D = 0 (at O when t = 0), i.e. s = 1

3
t2(18− t2) ✓. (c) v = 4t

3
(9− t2) = 0

at t = 3; s(3) = 6(9)− 81
3
= 54−27 = 27. The particle returns to O, so the total distance

is 27 + 27 = 54 m.

3.2 v = dr
dt

= 2t−
1
2 i − 3j; at t = 4: 2(4)−

1
2 = 1, so v = i − 3j. Impulse-momentum:

3(v′− (i−3j)) = (6i−3j), so v′ = (i−3j)+(2i− j) = 3i−4j. Speed =
√
9 + 16 = 5 m s−1.

Local review guidance: constants of integration closed by a stated instant before any
substitution; turning point found from v = 0 for total distance; vector differentiation
BEFORE the impulse. This is authored classroom guidance.
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