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Question 1 [8 marks]

For questions 1.1 - 1.8, choose one correct answer, and make a cross (X) in the correct block.

Question a b c d e

1.1
1.2
1.3
1.4
1.5
1.6
1.7
1.8

1.1 Which one of the following is a negation of [1]

“Tim is inside and Leo is at the pool.”

a) Tim is inside or Leo is not at the pool.

b) Tim is inside or Leo is at the pool.

c) Tim is not inside or Leo is at the pool.

d) Tim is not inside and Leo is not at the pool.

e) Tim is not inside or Leo is not at the pool.

1.2 What is the correct translation of the sentence into First Order language : [1]

“The square of x is greater than x whenever x is any positive real number.”

a) ∃x ∈ R((x > 0) ∧ (x2 > x))

b) ∀x ∈ R((x > 0)→ (x2 > x))

c) ∀x ∈ R((x > 0) ∧ (x2 > x))

d) ∃x ∈ R((x ≥ 0)→ (x2 ≥ x))

e) None of the above
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1.3 If a function g(x) is shifted 1 unit to the right, then shifted 4 units down, and then reflected
about the x-axis, the resulting equation is: [1]

a) g(x + 1)− 4

b) −g(x− 1)− 4

c) −g(x− 1) + 4

d) g(x + 1) + 4

e) None of the above

1.4 If 3 6 f(x) 6 7 for −1 6 x 6 1, then which of the following is guaranteed to be true: [1]

a) −3 6
∫ 1

−1
f(x) dx 6 7

b) −6 6
∫ 1

−1
f(x) dx 6 14

c) 3 6
∫ 1

−1
f(x) dx 6 −7

d) 6 6
∫ 1

−1
f(x) dx 6 14

e) None of the above

1.5 Which pair correctly fills the blanks in the following theorem: [1]

If f is continuous on then

∫ b

a

f(x) dx = F (b)−F (a) where F is a function such that .

a) (a, b), F ′ = f

b) [a, b], f ′ = F

c) [a, b], F ′ = f

d) (a, b), f ′ = F

e) None of the above

1.6 If y = (lnx)3, then
dy

dx
= [1]

a) 3
x
(lnx)2

b) 3(lnx)2

c) 3x(lnx)2 + (lnx)3

d) 3(lnx + 1)

e) None of the above
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1.7 If F (x) = x sinx, then F
′
(3π

2
) = [1]

a) 0

b) 1

c) −1

d) −3π
2

e) None of the above

1.8 All the functions below, except one, has the property that f(x) is equal to its fourth
derivative. Which one of the following does not have this property ? [1]

a) f(x) = sin x

b) f(x) = e2x

c) f(x) = cos x

d) f(x) = e−x

e) None of the above

Question 2 [7 marks]

a) Fill in the blank spaces in the following table. [3]

p q ¬p ¬q ¬q → p p ∧ ¬p
T T
T F
F T
F F

b) Answer the following true/false questions. For each item (i - iv) make a cross (X) in the
corresponding block.

Question TRUE FALSE

i
ii
iii
iv

i) ¬p→ q is the negation of p→ q. [1]

ii) p ∧ ¬p is a contradiction. [1]

iii) ¬q → ¬p is the converse of p→ q. [1]

iv) ¬q → p is a tautology. [1]
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Question 3 [6 marks]

a) Use proof by contrapositive to show that if sin
(
kπ
2

)
6= −1, then k 6= 7. [2]

b) Solve the inequality and express your answer in interval notation:

2x

2x− 1
≤ 1

[2]

c) Prove the identity tanx +
cosx

sinx− 1
= − secx [2]
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Question 4 [8 marks]

a) Determine the domain of the following function, and express your answer in interval nota-
tion:

f(x) =
√
x− 1−

√
2− x

[2]

b) Determine the range of the function g(x) = 3 + sin(x), and express your answer in interval
notation: [1]

c) Let:

f(x) =

{
cosx if x < 0
√
x if x ≥ 0

d) Sketch the graph of f . [2]

e) Calculate limx→0 f(x). [2]

f) Is f continuous at x = 0 ? Explain your answer. [1]



MATE0A1 EXAM - 31 MAY 2016 6/12

Question 5 [5 marks]

Determine the following limits if they exist. Do not use L’Hospital’s Rule.

a) limx→3

√
x + 6− x

x− 3
[3]

b) limx→∞
2x2 + x− 9

x2 − x + 3
[2]

Question 6 [5 marks]

a) Suppose g(x) =

∫ sinx

2

et dt. Use the Fundamental Theorem of Calculus (Part 1) to find

g′(x). [2]
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b) Use the information provided to find f(t): f ′′(t) = cos t, f ′(0) = 3, f(0) = 5. [3]

Question 7 [7 marks]

Evaluate the following integrals:

a)

∫ 2

−1
(3x2 + 3x + 3) dx [3]

b)

∫ (5x

2
+

3

1 + x2

)
dx [2]
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c)

∫
xex

2

dx [2]

Question 8 [7 marks]

a) Find
d

dx

(
log3

(
cotx + 23x2

))
[2]

b) Find the slope of the tangent line to the curve at the given point: [3]

(x2 + y2)2 = 4x2y (1, 1)
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c) Prove that
d

dx
(csc−1 x) =

−1

x
√
x2 − 1

[2]

Question 9 [3 marks]

Differentiate the following function without using the product or the quotient rule. [3]

y =
(e2x + 6)7.

√
x + 4

(e−x + ex)5
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Question 10 [4 marks]

Use mathematical induction to prove that for all n > 1 that:

n∑
j=1

1

(2j − 1)(2j + 1)
=

n

2n + 1

[4]
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Question 11 [4 marks]

If f and g are both differentiable and g(x) 6= 0, prove the Quotient Rule of differentiation, that is

d

dx

[f(x)

g(x)

]
=

f ′(x)g(x)− f(x)g′(x)

[g(x)]2

[4]
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Question 12 [6 marks]

a) Evaluate the following limit. Use L’Hospital’s Rule if necessary: lim
x→0

(cos 3x)
5
x [3]

b) If y = ln(secx + tanx), use the definition of the hyperbolic function to show that
cosh y = secx . [3]


