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1 If A is diagonisable and A = PDP−1, show that An = PDnP−1.

2 Show that sech(2x) =
(
tanh2 x−1
tanh2 x+1

)2
.

3 Find
∫

1√
8−2x−x2

dx.

4 (a) Find the cube roots of 3− i.

(b) Explain why the sum of the nth roots of a complex number is zero.

5 Show that sin(arctan x
y ) = x√

x2+y2
.

6 Evaluate the sum
25∑
r=5

2

(r − 3) (r − 1)

7 Find the two lines of points invariant under

(
−1 2
−6 6

)
.

8 If the Maclaurin series for a differentiable function f(x) is

f(x) = f(0) + f ′(0)x +
f ′′(0)

2!
x2 + . . . +

f (k)(0)

k!
xk + . . .

show that if n ∈ R the Maclaurin series for f(nx) is

f(nx) = f(0) + f ′(0)
x

n
+

f ′′(0)
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