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1. Evaluate the following integrals:

(a)
∫ π

0
3x2 + sin x dx (3)

(b)
∫ 2x√

1 + x2
dx (3)



(c)
∫
(x + x−1)2 dx (4)

(d)
∫ e

1

1
x
(ln x)2 dx (4)



2. Evaluate the following:

(a)
d

dx

∫ x2

4
sin(cos t)dt (3)

(b)
d

dy

∫ 6

y
x3 − 3x dx (3)



3. Consider the Riemann sum

8

∑
i=1

(
1 +

i
4

)3 1
4

(a) Find a function f and an interval [a, b] such that the Riemann sum approximates the area
under the curve y = f (x) between x = a and x = b. (4)

(b) Evaluate the area in described in part (a). (3)



4. The region R lies between the curves y = 3− x2, y = 4. x = 0 and x = 1.

(a) Compute the area of R. (4)

(b) Compute the volume when R is rotated around the x-axis. (5)



(c) Compute the volume when R is rotated around the y-axis.
Hint: one integral isn’t enough! (6)



5. A particle has acceleration a(t) = 1− e−t m/s2 (meters per second squared) at t seconds. Sup-
pose that the initial velocity of the particle is v0 = 2 m/s and its initial position is x0 = 0 m.
Find how far the particle has travelled after 2 s.
Hint: Recall that a(t) = d2x

dt2 and be careful with your constants of integration! (8)


