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Section A Multiple Choice (5 Marks)

QUESTION 1
It is known that (x + 2) is a factor of the polynomial P(x) and that

Plx) =(*+x+1)xQ(x)+ (2x + 3)
for some polynomial Q(x). From this information alone, it can be deduced that:
(A) Q(=2) = -
(B) Q(=2) =

€)@ =-1
(D) @(2) =1

W

QUESTION 2
The roots of the polynomial 4x3 + 4x — 5 = 0 are «,f andy.

What is the value of (B +y —3a)(a+ B —3y)(y + a — 38)?
A) -80
B) 80
C) -16

(
(
(
(D) 16

QUESTION 3

If tanx = %, then b cos 2x + a sin 2x is equal to

QIS &|a
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QUESTION 4

The graph below could have the equation
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(A) y =1+ 2cos(x — %)
(B) y =1+ 2cos(x + %)
(C) y =1+ 2cos4(x — %)

(D) y =1+ 2cos4(x + %)

QUESTION 5

The number of values of x in [0, 2] that satisfies the equation
1

(sinx)? — cosx = 7
(A)
(B)
(C)
(D)

A WO N -
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QUESTION 6 Start a new page 9 marks

(a) Solve 4cosx + 3sinx = —4 using the result t = tang for 0° < x < 360°
(b) Solve cos2x + cosx +1 =0 for0<x <2rm

(c) Prove that for all integers n = 1,

12+ 32 + 52 4 o4 (20— 1)? = 220

QUESTION 7 Start a new page 9 marks

(a) The numbers «,  and y satisfy the equations

a+pf+y=3
a’?+pi+y?2=1
S pei=2,
a By

(i) Find the values of a8 + By + ya and afy.
(i) Explain why a, # and y are the roots of the cubic equation
x3—3x2+4x-2=0.

(b) When —2x? + ax + 4 is divided by x — 1 and 2x + 1 respectively,
the remainders are equal. Find the value of a.

(c) Use the substitution ¢ = tang to show that

secx + tanx = tan(% + g)
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QUESTION 8 Start a new page 9 marks

(@) Graph the polynomial function P(x) = x3 + 2x?-5x-6

(b) Given that
5cosf-5v3sin@ = Acos(6 + a) ,

(i) Find values of Aand a where A > 0and 0 < a < %

(i) Hence find the maximum value of 5cos 8 -5v3sin6 + 15

(c) Prove by mathematical induction that for all integers n > 0
3% — 1 is divisible by 80

QUESTION 9 Start a new page 9 marks

(@) The polynomial P(x) = x* + 7x3 + 9x? — 27x + C has a triple zero.
(i) Determine the value of the triple zero
(i) Hence, find the value of C
(i)  Factorise P(x)

(iv)  Sketch the graph of y = P(x)

(b) (i) Sketch the curve y = %sin(Zx —n)+1 for0<x<2m

(il) Hence or otherwise find all the solutions of%sin(Zx —m) = —% in an

unrestricted domain
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QUESTION 10 Start a new page 9 marks

(@) (i) Prove sin3x = 3sinx — 4sin®x 2

(i) Hence or otherwise solve 3sinx — 4sin®x = \/2—5 in the domain [0,2r] 2

(b) The diagram shows a pond KLMN in a park.
LK= 8 metres and KN = 12 metres.

ZLKN = ZLMN =90° and ZKLM = 8, where 0°< 6 < 90°.

The perimeter of the pond is P metres and QK is perpendicular to LM.

i_|
0

M

(i) Show that the perimeter KLMN can be written in the
formP =a + bcos 0 + d sin 8 where

a,b,and d are 20, —4 and 20 respectively 2

(ii)  Express Pinthe formofa + R sin (6- p),

Where R > 0and 0° < 8 < 90° , S to nearest minute

2

(iii) Hence, find the value of 9 (to nearest minute)

when P=38 metres 1
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QUESTION 11 Start a new page 9 marks

(a) A polynomial of degree n is given by P(x) = x™ + ax — b.

It is given that the polynomial has a double root at x = a.

a

Find the derived polynomial P’(x) and show that a"~! = -

(b) Given that 8160 4 g1(cos™) =3
(i) Show that the above equation can be written in the form

y2-30y + 81 = 0 where y = 81sin?x
(i) Solve y?-30y+81=0

(iii) Hence or otherwise, find all solutions of the equation

g1 (sin’x) + g1 (cos*x) = 30, where (0,1]

(c) Use Mathematical Induction to prove for integers n > 1
1(1D) + 22D + 33 +...... +n(n) = (n+ 1)!-1

QUESTION 12 Start a new page 9 marks

a) Given the identity sin 50 = 16sin® 8 — 20sin38 + 5 sin 6.
(i) Deduce that x = sin (%) is one of the solutions to

16x°> —20x3+5x—1=0

(i) Find the polynomial P(x) such that
(x —1P(x) = 16x° —20x3 +5x — 1
(iii)  Find the value of a such that P(x) = (4x? + ax — 1)?

(iv)  Hence, find an exact value for sin (%)

(b) Prove by Mathematical Induction that an—b~ is divisible by a—b for all positive

integers n.
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Questions 8

(a) Graph the polynomial function P(x) = x3 + 2x? - 5x — 6
(b) Given that: 5cos0 — 5V3 sin@ = Acos(0 + a),
i. Find values of A and «a where A > 0 and 0 < a < %

ii. Hence find the maximum value of 5cosf — 5v3 sinf + 15

(c) Prove by mathematical induction that for all integers n > 0, 34" -
1 is divisible by 80



Q8(a)

P(x)=x3+2x*-5x —6
P(1)=1+2-5-6
P(-1)=-1+2+5-6
~x+11is a factor
Px)=(x+1)(x2+x—-6)
=x+1Dx+3)(x-2)

. X — intercepts are —1,—3 and 2




Q8(a)

y-intercept @ x = 0
P(0)=03+2(0)>-5(0) — 6
P(0) = -6

sy — intercept is — 6

P1_63
2/ 8

P(-2)=14




a X-intercepts

10

(=3.0)

(2,0)

(-1.0)

(0,-6)

-10

(0.786, —8.209)




Q8(b)(i)

5c0s0 — 5V3sinf = Acos(0 + a)

5c0s0 — 5V3sin@® = AcosOcosa — AsinOsina

5 =Acosa
2 5\/§
— 2 —_
5 A—\/S +(5\/§) tana = c
cosa = 1
=+/100 =43
] =10 _ T
—5V3 = —Asina Since A > 0 “=3
. 53 | -
sina = —— Since 0< « <E



Q8(b)(ii)

T
5cos0 — 5vV3sin0 = 10cos (9 + §> + 15

~maximum value = 10 + 15
=25




Prove 34" — 1 is divisible by 80.

Test n =10
34n —1 =340 _1

=1-1

= 0 (which is divisible by 80)

True forn =0

Assume true for n = k (where k is some positive integer):

34k — 1 =80M (M is an integer)

Q8(C) Prove true for n =k + 1:
34—(k+1) -1 = 34—k+4 -1

=34k x 341
=34k x81-1

= (3%%-1)x 81+ 80
=80M x81 + 80

=80(81M + 1)

Which is divisible by 80.
True forn=k + 1

Since true for n = 0, by PMI, true for any integral > 0.
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ﬁQuestion 10

sunday, 29 November 2020 5:14 pm
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Mathematics Extension 1: Question 12
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Mathematics Extension 1: Question 12
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Mathematics Extension 1: Question 12
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Mathematics Extension 1: Question 12
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