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1. (a) Differentiate x(x2) with respect to x.

(b) Find all real solutions x to ln(x2 + 2) = ln(x) + 3

(c) Compute the following limits:

lim
x→∞

2x+ 1

x+ cos(x)
lim
x→1

(x− 1) ln(x)

sin2(πx)

State clearly which theorems you have used here, if any.

(d) Use cosh(arcosh(x)) = x to demonstrate that, for x > 1,

d

dx
arcosh(x) =

1√
x2 − 1

(e) State what it means for a function f(x) to be continuous at a point x = a.

2. (a) Compute the following indefinite integral∫
x(sin(x2) + e−x) dx

(b) Compute the following definite integral∫ π/12

0

cos(3x) sin(6x) dx

(c) Compute the following definite integral∫ 6

5

5x− 12

x2 − 5x+ 6
dx

Write your answer in the form log(a) for some number a.

(d) Let

w =
z + 1

z − 2i
and let z = x+ iy with x and y real. Compute Re(w) as a function of x and y.

(e) Find the modulus and argument of

1

3 + i
+

1− i
2− i

3. (a) Find all solutions z to the equation

z4 =
√

3− i
Give your answers in polar form.

(b) Express
sin(4θ)

sin(θ)

as a polynomial in cos(θ).

(c) Find the numbers a, b and c such that

sin(θ)3 = a sin(θ) + b sin(cθ)

(d) Find all solutions z to the equation

exp(z2) = i

Give your answers in polar form.
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4. (a) Explain the difference between absolute convergence and conditional conver-
gence.

(b) Determine whether the series
∞∑
n=1

lnn√
n2 + 1

converges or diverges.

(c) Determine whether the series
∞∑
n=1

(−1)n+1 2n

n2 + 1
converges absolutely, con-

verges conditionally or diverges.

(d) Find the interval of convergence for the power series
∞∑
k=2

(−1)k
(2x)k

4
√
k2 − k

.

5. (a) Find the Taylor polynomial p2(x) for the function f(x) =
1√

tanx
about

x = π/4.

(b) Compute the limit lim
x→π

4

cotx− 1(
x− π

4

)2 ( 1√
tanx

− 1

)
.

6. (a) Compute the determinant of the matrix

A =


1 2 3 0
0 1 2 2
3 0 1 1
1 2 −1 1

 .

(b) Find for which values of λ ∈ R the following system of linear equations has
one solution, infinitely many solutions or no solutions:

x + 2y + λz = 0,
y + 3z = 0,

2x + λ2y − 7z = 1− λ2 .

7. (a) Let A =

(
0 6
−1 5

)
. Compute A16.

(b) Find a matrix X such that

X

1 1 −1
2 1 0
1 −1 1

 =

1 −1 3
4 3 2
1 −2 5
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