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1. For how many values of the non-zero constant &, does the following equation have
only one real solution

kx?—(k=Dx+k=0
no values of £
one value of &
two values of &

all values of k exceptk =1

m g aQw >

all values of &
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2. How many solutions does the following equation have in the range 0 < x <7

sin2x = cosx

Al
B 2
C 3
D 4
E infinitely many
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3. For which real numbers x does the following inequality hold

X 1
<=
xX2+1 72

all real numbers x
only for real numbers x < By

only for real numbers x > 1

o o w >

none of the above
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4. Consider the following attempt at finding the number of solutions to the equation

I

III

v

6sinx =7 tanx for 0 < x < 360.

. sinx
6sinx =7
cosx
7
6 =
COSX
6
cos = —
7

There are two real solutions to this equation.

Which statement describes this attempt?

A

MmO aQ w
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It is completely correct

It is incorrect and the first mistake occurs on line I
It is incorrect and the first mistake occurs on line 11
It is incorrect and the first mistake occurs on line 111

It is incorrect and the first mistake occurs on line IV
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5. The function f'is defined for positive integers and satisfies

f(I)=1and f@2n)=f(m) and fCn+1)=fm)+1
What is the value of f(9)

Al

B 2

Cc 3

D 4

E 5
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6. Consider the following two statements about the polynomial p(x)

P: p(x) has at least one real root.

Q: p(x) is a polynomial of order n, where # is an odd integer.

Which of the following is correct?

A P is necessary and sufficient for Q

B P is not necessary and not sufficient for Q
C P is necessary but not sufficient for Q

D P is sufficient but not necessary for Q
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7. The real numbers a and b are such that exactly one of the following statements is true.
Which is the true statement?

A a>0

B a<b

C a’> b?
D la| < |b|
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8. Consider the following statement about the polynomial p (x) where a and b are real numbers
with a < b.

*) There exists a number ¢ with a < ¢ < b such that p(c) =0

Which of the following is true?

A The condition p(a)p(b) < 0 is necessary and sufficient for (*)

B The condition p(a)p(b) < 0 is not necessary and not sufficient for (*)
C The condition p(a)p(b) < 0 is necessary but not sufficient for (*)

D The condition p(a)p(b) < 0 is sufficient but not necessary for (*)
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tanx

9. A student wishes to evaluate the function f(x) = where x is in radians, but only has a

calculator that works in degrees.

What can the student type into their calculator in order to correctly evaluate f(5)

1
A 3 X tan(zw X5+ 180)
B SXtan(r X5+ 180)
C tan(r X5+ 180) + (x x5+ 180)
D tan(180 X5 +7) - (180X 5+ x)
1
E gxtan(180><5+ﬂ)

F S5Xtan(180X 5 +x)
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10.  Asequenceis suchthat u;, =6 and u, =3 and u, ,=——  for

n—1

What is the value of 15,3 ?

m o w
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11. The fact that 5 X 6 = 30,
is a counter example to which of the following statements:

o O w >
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the product of any two odd integers is odd
if the product of two integers is a multiple of 4 then the integers are not consecutive
if the product of two integers is not a multiple of 4 then the integers are not consecutive

any even integer can be written as the product of two even integers.
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12. What is the reflection of the point (3,4) in the line 3x +4y =50

mm g O w >

Jacqueline Tyler

©,12)
(12,9)
(6,8)
8,6)
(12, 16)
(16, 12)
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13.  Consider the four options below about a particular statement:

g O w >

The statement is true if x2 < 1
The statement is true if and only if x* < 1
The statement is true if x2 < 2

The statement is true if and only if x> < 2

Given that exactly one of these options is correct, which one is it?
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14. Find the minimum value of f(x) = 23 =92+ 12x +3 for0<x <2

m g9 O w >
S v W
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15.  Given that the numbers x and y satisfy (x — 1)> 4+ y> < 1.

What is the largest value that x 4+ y can be?

A 1

B V2

C 2

D 1442
E 4
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16.  Given that x = — b is a root of the equation

fx) = ax>+ax*+ax +b whereaand b are constants.

Find the range of possible value of a.

A There are no possible values of a
B a<l1
4
C 0<a<—
3
D a>1
E a can be any real number
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17. Leta,b,c >0. The equations: logra =2 log,(4c —5)=2

A
B
C
D
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specify a uniquely
are satisfied by two values of a
are satisfied by infinitely many solutions for a

are contradictory
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logy(c—=1)=3
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18.  Which of the following integrals has the largest value?

You are not expected to calculate the exact values of any of these.

8 4z
A J sin®x dx B J 64(cos®x — 1) dx
0 0
1 4
C J (x% = 2)sin®(zx) dx D J B+ sinx)® dx
0 0
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19.  Which of the following statements are true?
I There exists a real y such that for all real x, y > x
II There exists a real x such that for all real y, x +y > xy

111 For all real x, there exists real y such that x —y = xy* + 1

none of them

I only

II only

11T only

I and II only
II and III only
I and III only
I, IT and I

T Q™Mo gaw >
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20.

fis a function and a, b are real numbers.
Given that exactly one of the following statements is true, which one is it?

f(a) > f(b)ifand only ifa > b
f(@) = f(b) onlyifa <b

fla) < f(b)ifa>b

a 2 biff(a) = f(b)

a < bonlyiff(a) > f(b)

a < bonlyiff(a) < f(b)

m m g O w >
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