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Answer all questions.
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1 Calculate
∫
e−x cosx dx.

2 Solve dy
dx + y tanx = sinx, given that y(0) = 0.

3 Find values of x for which 1− x− x2 > 2
x .

4 Use Taylor series to show that a truncated solution to d2y
dx2

+ y2 dydx = x is

y ≈ (x− 1) +
1

2!
(x− 1)2 +

1

3!
(x− 1)3

given that y(1) = 0 and y′(1) = 1.

5 Sketch the locus |z − 1| = |z − 2 + i| on an Argand diagram.

6 Solve d2y
dx2
− 4 dydx + 4y = sinx given that y(0) = 0 and y′(0) = 0.

7 In this question, r = eθ sin θ.

(a) Find the points on r where tangent lines are horizontal.

(b) Sketch r for 0 < θ < π
2 .

8 Evaluate the sum
25∑
r=5

2

(r − 3) (r − 1)
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