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Section 1
10 marks
Attempt Questions 1-10

Allow about 10 minutes for this section

Use the multiple-choice answer sheet for Questions 1-10.

1 Which of the following is a factor of P(x) = x3 + x? + x + 1?

A x-1)
(B) (x+1)
1
© (x-3)
1
®  (x+3)
2 What are the int d h that vi__ +yV3?
at are the integers x and y such tha 2\/§+3—x yV37?
(A) x=-—1landy =2
(B) x=1landy = -2
©) x=2andy=-1
(D) x=-2andy =1
3 A six-sided die has one side with a value of 1, two sides each with a value of 2 and three sides each

with a value of 3. On rolling this die what would be the expected value?

A) 2
B) 23
) 2 %
D) 22
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4 If £ (x) = x% and g(x) = Vx. Find g(f(2)).

(A)  x
B) 0
© 1
D) 2

5 Which of the following is the graph of y = sin~1(sinx) ?

(A) V) © A
14
Zl
» 21N, 2 A,
-1 1 X k¥ 2 ANT X
-1 T2
(B) y )
1
-1 1 * -3z 2z - T 2 3mrX
-1
) . ) 2cos?6
6 Which expression is equivalent to T —sind ?

(A) 2—2sin6

(B) 2+ 2sin6

©) 2—2cosf

(D) 2—2cos0
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7

10

For which value of a is this function continuous for all values of x?

o ={ GTE X5
(A) a=5
B) a=4
(C) a=3
D) a=2

What is the domain of the function f(x) = In(3x — x2)?
(A) 0<x<3
(B) 0<x<3
©) 0<x<3

D) 0<x<3

Which parametric equations represent a circle?
(A) x =2t andy = t?

(B) x=2tandy=t+2

©) x = 2cos(t) and y = sin(t)

(D) x = 2cos(t) + 2sin(t) and y = 2 cos(t) — 2sin(t)

Three girls and three boys sit around a round table.

What is the probability that they sit boy-girl-boy-girl-boy-girl?

@ = © =
®) = O -
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Section I1

55 marks
Attempt Questions 11-15
Allow about 80 minutes for this section

Answer each question on SEPARATE writing paper. Extra writing booklets are available.

In Questions 11 — 15, your responses should include relevant mathematical reasoning and/or calculations.

Marks
Question 11 (11 marks) Use SEPARATE writing paper.
(a) Solve: 5
|2x — 1| = 3
(b) A bag contains three red, four yellow and five blue balls. If three balls are drawn from the
bag simultaneously, find the probability that:
(1) all three balls are red. 1
(1)) At least one of the balls are yellow? 2

(©) If sinx = 2, where 90° < x < 180° and cosy = Z, where 0° < y < 90°, what is the exact 3

value of sin(x + y)?

(d)  IfP(x) = x(x? —1)?,
(i)  Find all the roots of P(x). 1

(i) Show that P(1) = P'(1) = 0. 2

End of Question 11
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Marks
Question 12 (11 marks) Use SEPARATE writing paper.
(a) Sketch the graph of y = (1 — x)3(2 + x)?(3 — x) showing all the intercepts. 3
(b)  Let f(x) = (x —1)?%, for the domain x > 1.
(1) Classify f(x) as one-to-one or many-to-one. 1
(ii)  Find any values of x for which f(x) = f~1(x). 2
(c) Find the multiplicity of the root x = —1 of the equation P(x) = 0 where 2
P(x) = x* + 4x3 + 7x% + 6x + 2.
(d) A certain chemical treatment of blue-green algae in a river causes it to decrease based on 3

the equation A = A, X e*¢, where A4 is the kilograms of algae and ¢ is time in months.

If 250 kg of blue-green algae reduces to 150 kg after 3 months, find how long it will take,

to the nearest month, to reduce the bluegreen algae to 10 kg.

End of Question 12
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Question 13 (11 marks) Use SEPARATE writing paper.

(2)

(b)

(©)

(d)

Sketch the graph of the function f(x) = —2 tan™! x showing the intercepts on the axes

and the equations of the asymptotes.

A polynomial of degree 4 has a double zero at 2 with the other two zeros being k and —k.
When x = 1 it takes the value 8 and when x = 3 it takes the value 80.

Find the possible values of k.

If f(x) =x?—1 sketch the graph of y = indicating all intercepts and asymptotes.

1
f(x)
A Maths test is to consist of ten questions.

(1) In how many ways can it be arranged so that the shortest question is first and the

longest question is last?

(1) What is the probability that the shortest and longest questions are next to one

another?

End of Question 13
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Question 14 (11 marks) Use SEPARATE writing paper.

(a)

(b)

(©)

(d)

The numbers 1 to 20 are either odd or even as wells as being prime, composite or neither.

If an odd number is chosen at random what is the probability that it is also prime?

1) Find a simplified expression for cosec 8 (cos & — 1) in terms of t where t = tang .

i1) Hence solve cosec 8 (cos8 — 1) = —1 for 0° < 6 < 180°.

If @, B and y are the roots of the cubic equation 2x3 + 4x — 3 = 0.

Find the value of a3 + B3 + y3.

Solve the inequation:

End of Question 14

Marks



Preliminary Course 2020 Mathematics Extension 1

Marks
Question 15 (11 marks) Use SEPARATE writing paper.
(a) Solve: 3
2X4*-3x2¥+1=0.
(b) Find the number of ways in which the letters of the word TRIANGLE can be arranged in a
line:
1) so that all the vowels are next to each other? 1
i) so that consonants are in the two end positions? 1
(c)  Consider the function f(x) = (x — 2)?, 0 < x < 2.
1) Find the inverse function f~1(x) and state its domain. 2
i) Sketch the graph of the inverse function f~1(x) showing the endpoints. 2
(d) If secx + tanx = k , find an expression for sec x in terms of k. 2
End of Exam
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Name:

Mathematics Extension 1

Section I — Multiple Choice

Select the alternative A, B, C or D that best answers the question. Fill in the response oval completely.

Sample 2+4="7 (A) 2 B) 6 (C) 8 (D) 9
AO B@® CO DO

If you think you have made a mistake, put a cross through the incorrect answer and fill in the new
answer.

A@® B% cO DO

If you change your mind and have crossed out what you consider to be the correct answer, then
indicate this by writing the word correct and drawing an arrow as follows:

yct
AW BY cO DO

Start ¥ 1. A O BO CcO DO

Here
2. AO BO cO DO
3. AO BO cO DO
4. A O BO cO DO
5. AO BO cO DO
6. AO BO cO DO
7. AO BO cO DO
8. AO BO cO DO
9. AO BO cO DO
10. AO BO cO DO

-11 -
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Section |
Q) P(-1)=-13+-12-14+1=0
~ (x + 1) is a factor. (B)
V3 2V3-3 _ 6-3v3 _3(2-V3) _ ,
Q2) 2v3+3 ~ 2v3-3  12-9 3 2-V3
~x=2andy=-1 ©)
1 2 3 14 1
Q@) EW =(1x1)+(2x2)+(3x3)=2=21 (g
Q) gf(x) =& =x ~g(f(2)) =2 (D)
Q5) y =sin"(sinx) ©)
V4
z |
2N 2 2
¥z 7 ANST X
2c0s20 _ 2(1-sin?0) _ 2 (1-sin6)(1+sin 6)
Q6) 1-sin ~ 1-sin® 1+sin 6
=2+ 2sinf (B)
Q7) Whena=2,f(x) =2—x? forx <1and
(x—=2)"2 forx =1
which is "smooth "& continuous (D)
Q8) Domain of f(x) = In(3x — x2) is (0,3) (A)
Q9) Parametric equations of a circle are
x = 2cos(t) + 2sin(t) &y = 2 cos(t) — 2sin(t) (D)
Q10) P(Boy — girl — boy — girl) = > = — (A)
Section 11
Q11)
a) |2x—1]=23 ~2x—123o0r—2x+1<3
sx=20rx < —1 or (—o,—1] U [2, )
b)
. 3 2 1 1
|) P(allred) —EXHXE—EO
. 8 7 6 41
||) P(at least 1 yellow) =1- (E X 1 X 1—0) =
¢) sinx = g,where 90° < x < 180° - cosx = _T\/g
cosy = Z,where 0°<x<90° ~siny = g
~sin(x + ) —2x 3 5 VT _ 635 _ 1 V58
3 4 3 4 12 2 12
d)

i) P(x)=x(x?—1)%> -~ Rootsx =-1,0,1

i) P(1) =1(12—=1)2 = 0

Px)=((x?—1%x1+xx2(x?-1)x2x
=((x?=D[(x* = 1) + 4x?]

AP =12 -D[A-1)+4x12]=0

~P(1)=P'(1)=0

Q12)
a) y=0-x32+x)?*3B-x)

b) f(x) = 2(x — 1)? for the domain x > 1

i) One-to-One
i) f(x) = f~'(x) when f(x) = x
22— 1% =x

W 2x2—4x+2=x
2 2x2=5x4+2=0
~Rx—-1Dx-2)=0
~ x = 2 only for the domain x > 1
P(x) =x*+4x3 +7x%+ 6x + 2
WP(-1)=-1*+4.-13+7.-12+6.-1+2=0
therefore (x + 1) is a factor
S P(x)=4x3+12x2+ 14x + 6
AP (-1)=4.-13+12.-124+14.-1+6 =0
therefore (x + 1)? is a factor
s~ P'(x) =12x% + 24x + 14
“P"(-1)=12.-12+24. -1+ 14 # 0
therefore multiplicity is 2
A =250 X ekt

whent = 3,4 = 150 = 250 x e*k*3

therefore k = ln(%) +3=-0.17

d)

when A4 = 10 = 250 x e~ 917t

t= ln(%) + —0.17 = 19 months

Q13)

f(x)=—-2tan"'x
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Q13)

(Continued)

b) Px) =alx—2)%(x—k)(x+k)
P()=a(1-2)*1—-k)(1+k)=38
ca(l-k¥) =8 -(Q)

P(3) =a(B-2)?2B-k)3+k) =80
~a(9—-k?) =80 -2

2@+ @ L) g

a(1-k2)
~(9-k¥») =101 -k?
%9 —k%>=10—10k?

~9k2=1, k=i§

9 fE)=x2-1:y=—>

/

Q14)

d)
) 1x1x 8! =40,320
iy p=22=2
10! 5
a) odds = 10 primes which are odd = 7
7
s~ P = m
b)
2 42
i) cosecO (cosf—1) = %x (%— 1)
1+t2 1-t2  1+t2 1+t2 1-t2-1-t2
= X (1+t2 - 1+t2) = ( 1+t2 )
1+t2 —2t2
= X (1+t2) =-t

ii) cosech (cos@—1)=-1 ~—-t=-1

b _ 450 - 9 =90°

.'.t:tangzl =
2 2

) 2x3+4x—-3=0 ~2a®+4a—-3=0
% 2a® = —4a + 3 and similar for g3 and y3
cad+ Py} =(—4a+3-48+3 -4y
+3)/2

Q14)
d

Q15)

b)

<)

d)

=(—4(a+B+y)+9)/2=(—4(0)+9)/2=9/2

(Continued)

22,220 -1)<x:x-250,
fx<2&x#1 21<x<2
2xX4*—-3%x2*4+1=0

L2X (22 —3x2%+1=0

22X (2%)2—3x2%+1=0,Letu = 2%
22uP—2u+1=0,~Qu—-Du-1)=0
.’.u=2x=%or1,.‘.x=—10r0
TRIANGLE

i) all the vowels next to each other:
2! x 3! X 5! = 1440
ii) consonants are in the two end positions:
Choose the first and last letters from the 5
consonants, then arrange the remaining 6 letters
between them in (5 x 4) x 6! = 14400
f)=(x—-2)? 0<x<2
i) y=(x—-2)%, 0<x<2and0<y<4

-'-\/;=|x—2| -'-\/;=2—x .-.x=2—\/;
# f(x) =2—+x ,~Domain 0 < x < 4 [0,4]
i)

¥y

4;
4%

y=x
y=f(x
2“
y<r(x
Lan e x
0 2 4

secx+tanx =k

-®

1+ tan®x = sec’ x

2

ssec’x —tanx = 1

“ (secx + tanx) (secx —tanx) = 1

s kX (secx —tanx) =1
1
secx—tanx=; - @
1
s O+@ = 25ecx=k+;

1 1
s secx=—(k+-)
2 k
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