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Short answer question

1. 2 marks Each part is worth 1 mark. Please write your answers in the boxes. Only your
answers in the boxes will be marked (no partial credit).

(a) What is an appropriate substitution to make when calculating

∫
sec20(x) tan16(x) dx?

Do not evaluate the integral; simply write down the substitution.

Answer:

(b) What is an appropriate trigonometric substitution to make when calculating

∫
x
√

9x2 + 1 dx?

Do not evaluate the integral; simply write down the trigonometric substitution.

Answer:
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Long answer question—you must show your work

2. 4 marks Evaluate the following integral

∫
x + 5

3x2 − 10x + 3
dx using partial fractions.
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Long answer question—you must show your work

3. 4 marks Part (a) is worth 1 mark and part (b) is worth 3 marks.

(a) Use Simpson’s rule with 6 subintervals (S6) to approximate
∫ 3

0
sin(x) dx. Leave your

answer in calculator-ready form.

(b) Find a bound for the error in approximating
∫ 2

0

[
e−2x + 3x3

]
dx using the Trapezoidal

Rule with 6 subintervals. Do not write down the Trapezoidal Rule approximation itself.
A calculator-ready answer is acceptable.

Recall that if a function f(x) satisfies |f ′′(x)| ≤ K for all a ≤ x ≤ b, then

|I − Tn| ≤
K(b− a)3

12n2

where I =
∫ b

a
f(x) dx and Tn is its Trapezoidal Rule approximation using n subintervals.
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