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V= Ak =51

Functions
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For ax’ + bx*+ex +d=0:
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¢
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Section I
Multiple Choice (10 marks)

Use the Muitiple Choice Answer Sheet for questions 1 to 10.

g What is the remainder when P(x)=x’—x*+x+3 is divided by (x—1)?
A) O

(B) 2
<) 3
D) 4

2 Given that sin2a = % and sina = % , what is the value of cosa?

2
3 A function has the parametric equations x = 7 and y=2¢.

What is the Cartesian equation of this curve?

|
i 4
i (A) y=;
® y=2
X
© y==
X
8
D) y=—
X




4 Given &, and y are the roots of x* —4x—1=0, what does aff +ay+By equal?

® -4

® -

© o - o

® 4

5 The polynomial P(x)=x’+2x+k has (x—2) as a factor.
What is the value of £7

A) 12
(B) -10
(Cy 10
D 12
6 Which of the following is a simplified expression for _sin2x_ ?
1—cos2x
(A) sinx
(B) cosx
(C) tanx
(D) cotx




7 The diagram shows the graph of a polynomial.
y

y =P

Which of the following could be the equation of this polynomial P(x)?

(A) P(x)=(x-1)(x+2)
®) P(x)=(x-1)"(x+2)
©) P(x)=(x+1)"(x-2Y

@) P(x)=(x+1)(x-2)
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8 If cos™ x-+sin'x =E and cos™ x-sin”' x = e what is the value of cos™ x ?
)




9 The diagram shows two right-angled triangles with sides and angles given.

not to scale

10 What is the value of sin™ [sin §7£] ?

@
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o =




Section II - Part A (16 marks)

................................

Teacher: PL MM JS BD NF DG

I1  Find the exact value of sin 75°cos15°.

1
12 If t=tan 4, then find sin24+cos24 as a single fraction in terms of #. 2
e
1 ................................................................................................................................................
13 Find the exact value of sinl5°. 3
e ettt
i ...............................................................................................................................................




14 Solve sin@ =s5in28 for 0<8<2x. 2

15 A curve is represented by the parametric equations x=2cosd and y=2sinf. 2
Find the Cartesian equation of this curve and describe it geometrically in words.




Section I - Part B (15 marks)

................................

Teacher: PL. MM JS BD NF DG
18 Two of the roots of x° — px* —gx+30=0 are 3 and 5. Find the value of pand q.
:
} 19 If P(x)=x"~x"~8x+12, show that P(x) has a zero of multiplicity 2. 2
e ————— et e




3

i

~d

20 (a) The diagram shows the graph of y = f (). Sketch the graph of y = /£ (x} -
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Section IT - Part C (16 marks) Name

................................

Teacher;: PL MM JS BD NF DG

23

Consider the function f(x) = x++x* +1 .
Six)

"\E f I - I t ; ; X
4 2 2 4
‘ sl
_4 —_

(2) Onthe graph above, draw the inverse function of £(x).

(b) Show that f~'(x)= -;—(x - i)

13




24  Find the exact value of cos (‘tan'1 ("?1]} . 2

25 A large advertising banner (B) is hung from the top of a building. The angle of elevation from
an observer x metres from the base of the building to the top of the banner is 2 ,while the
angle of elevation to the bottom of the banner is «.

oooogod
Ooogoog
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nooooon
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ooooonod
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o0 oo

not to scale

(a) Show that the height, 4, of the building is = xtan2e . 1




Section IT - Part D (13 marks) Name

................................

Teacher: PL MM JS BD NF DG

. : . . t
27 A Cartesian equation can be defined by the parametric equations x = -ti- and y= Pk
+ —

¢ . x
(a) Show that x =—-- can be rewritten as r = ——— .
r+1 l-x -

(b) Hence, find the Cartesian equation defined by the parametric

equations x = d and y= d
1 YT

17




28  Find the inverse function of y =log, (x—3). 2

29  The graph shows the parabola y = £ (x) , given f(x)=(x- 2)2 :

S

0 2 X
(a) Explain why an inverse function y = £~ (x) exists when x22 . 1
(b) State the domain and range of this inverse function. 2




cos x — cos{x +26)
2sinf

30  Prove that =sin(x+6).

End of Paper

19




Extra writing space

If you use this space, clearly indicate which question you are answering.

20




) Question 25 continued

(b) Using ¢ =tanc, or otherwise, show that the height, B, of the banner is
B =xtan o sec2a metres.

Section II Part C question 26 is on back page of this booklet,

15




26 Given f(x)=x"-1, g(x)=3x+1 and A(x)=4x-5,
(a) show that g(f(x))+xh(x)=3x3+4x2—5x—2 ,

16




21 Solve X’ (x~1)(5-x) <0 . : 2

22 If f{x)=x"—x~-6, sketch both y = F(x) and y :—1—, on the same number plane. 3

/(%)

Show all key features and clearly label both graphs.

11




Extra writing space

If you use this space, clearly indicate which question you are answering.

12




16  Find the values of x which satisfy "
X

» find the value(s) of x such that f(x)<g(x). 3

|
17 Given f(x)=2x+3 and g(x)=|x-1
T




Extra writing space

If you use this space, clearly indicate which question you are answering.




Trigonometric Functions
sinA = ﬂ. cosA = idi, anA = ﬂ?
byp hyp adj

1
A =—absinC
Zrnsm

a _ b ¢
sinA  sin8 sinC

¢t = @ + b~ 2ab cos C
a® + bt — c?

cos (=
2al

Trigonometric idontities

secd = 1 LCosA ()
sA

cosee A = lﬂ.' sinA # 0

cord =£’é sind =0
sinA _
cos’x + sin®x =1
Compaund angles
sin{a + B) = sinAcos B + cosAsin 8
cos{A + B} = cos Acos B — sinAsin B

tund +1an B

tan{A + 8 =—————
:1{/ ) l—tandtankt

A . 2
If f=1tdan— then sind = ”
2 |+ ¢
2

—1

cosd = l

1+ 72

2t
land = p
-

cosAcas B =—%[cos(A ~ B+ cos{4 + B}]
sinAsinff = é—[cos(A — B} —cos(4 + B)]
sinAcos B = —;—[sin(A + B) + sinfA - B)|
cosAsing = %[sin(.ﬂ\ + B} —sin{A — B]]

sin®ny = %(1 ~cos 2nx)

cos?ny = %{1 + cos 2nx)

Statistical Analysis

X — An outlier Is a score
=g less than @, — 1.5 x IQR
or

more than (). + 1.5 x IQR

Normal distribution

s

T 1 J 1 I
-3 -1 -l () 1
* opproximately 68% of scoros have
Z-scores betaweon —1 and 1
« approximately 95% of scores have
z-scares between —2 and 2
* approximately €9,7% of scores have
z-sceres belween -3 and 3

LX) = i
Var(x) = E[{X - u)] = E[X?) -

b3
i
o]

Probability
P(ANEB) = P(A)P(B)
P(A W B) = P{A) + P(B) - P(A  B)

(Arna

P(A|8) =£W))' PB)=0

Continuous random variables

MX E:c)=J Sx)dx

I3

Pla<X <b)=[ Fl{x)dx

1]

Binomial distribution
PX=ry="Cp(1—p)~
X ~ Bin{n, p}
= P{X=x)

=) -prc=01,
LX) =np
Var(x) = np{1 - p)




Differential Calculus integral Calsulus

Function Perivative
' ! f’(t WA dx = {f( N e
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o Section I

Multiple Choice (10 marks)

Solutions

Use the Multiple Choice Answer Sheet for questions 1 to 10.

I What is the remainder when P{x)=x"-x"+x+3 is divided by (x-1}?

o
® 2
©

(@)

PN

2 Given that sin2e

-7
(A) 7
o7
()

7
(&) 2

14
) Py

Sin d e

ZORTOROEIOLE

= A
A4

.; and sine :%, what is the value of cosar?

=
G

L Sinw Lose = L

{

o
<
o0
X

b

12

Sl

1
124
i
L
a
LG
1

oS = 4

&

. . . 2
3 A function has the parametric equations x=— and y=2¢.

What is the Cartesian equation of this curve?

A y=i
X
® y=>
X
4
(O y=—
X

A

{.‘ ‘1_

2 s 2b

= - ¢ L o=
(R 2.5“';_\‘5
i o
u oz G
~ X

L

Given ¢, 8 and ¥ are the roots of x° —4x—1=0, what does aff+ay +8y equal?

oc’f?#* XT*,@D’: c

@) 4

B -1
c o
®) 4

~1

*

=

-\

The polynomial P(x)=x"+2x+k has (x—2) as a factor.

?(2.-):-' o
¢ = (2)34.. 2{z)+ k

What is the value of &7

- 12

B) -10

o=i2+k

© 1 g = -tz
oy 12
Which of the following is a simplified expression for % ?
(A) sinx z 2 S CesHh
®) cosx (-(I- as'ﬂzx)

s 2s5iad CosH
© asix
@ cotx 2 Ctosx

Sin L
= ot x

T

1]




7 The diagram shows the graph of a polynomial.
Y

y=P@

Which of the following could be the equation of this polynomial P(x)?
Ay P(x)=(x-1)(x+2)

®B) P(x)=(x-1(x+2)

© P()=(x+1f (x-2Y

(D‘) P(x)=(x+D(x-2)

- - T " . 4 . R
8 If cos” x+sin 'x:; and cos™ x—sin lx=Z,whatlsthe.value of cos ' x ?

A+ B
S5 at R — .
A) — Cos 24 S = M — 1
(A) 1% K -y (LY
3z A - B
(BN] ry i R —
O 8 o5 3 — S L= M «@
T 4
© 4 . N
(:i:j +[2]: 2 €08 %= 30
5 “
® - _,‘ -
' 8 cos % = 3%
g

9 The diagram shows two right-angled triangles with sides and angles given.

Sm P % ecos p= L

S P = ? =,

not to scale ¥5 3
swq=2  cos4* Js

3 E)

9‘:51(;»{- ‘l,-): Sin p. £0SG, + €02 p-5eng,
=2 54 L2
Vs 3 J§ 3
Whatisthevalueofsin(p+q)? = 24 2
@ L2 3 3B
N
®) i+£
J503
E3 2 2
S 42
@ 53
4 1
41
D) E3
~|£x <
i
H . . 5w " . U ‘,_"- Sin I
10 What is the value of sin sin =~ 7 A< %in (Sm 5T /
“7 Tl |
. . -1 ;
sz sinA = sin ST Le
(A) ~ 5 . _ &4’“" ‘}
Sin A= St?n(‘il‘-gli') t T2y<l )
2 -1 i
@ Tﬁ . A - e
= W _ .
s A £ ey
© = NZ A
-2
© =
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sSection Xl - Part A (16 marks)

Teacher: PL MM JS BD NF DG

11  Find the exact value of sin 75° cosl5°.

sin 15 °¢os 15' % [S:In 90°+ sin éo']

@) stedeecls O bred &
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24-
S‘m@oi%‘) 50865‘50—309 2 xV3
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12 If t=tan A, then find sin24--cos24 as a single fraction in termns of ¢, 2
s A + cos2A t= ban A
- a_& + | - {_‘z
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= - 2
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13 Find the exact value of sinl5’.

s 157 s (bo* 45>
S5in 60 o545 - 05 60" sin kS’

=z, 0 - 1.1
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247 vz
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P e ’
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14  Solve sin@=sin28 for 08<2x.

S e= 28ine (05T
0% 258 (pE -5 b
o= sine(2cos o~ )

4, StnB =0 or cosB = 1

o= SIT AealS
3! 3 @m S

Soll qa, T, 2T fof wougy (ackans
. < - , 0 ] Y
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S
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15 A curve is represented by the parametric equations x=2cosf and y= 2sin 8.

Find the Cartesian cquation of this curve and describe it geametrically in words.
X:20059 z 9 5w @

cos e = % sme = Y
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16  Find the values of x which satisfy L23. 3
x+1
{‘L"FL\__E__ = 3:\{:{.4—0; X Fl
At
w2 3(14—0 e
0% 3 (k) - (x40 _ 5 x#
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17 Given f{x)=2x+3 and g(x)=}x—1|, find the value(s) of x such that flx)<glx). 3

A.P food 5 f1x) < 9 (x)
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Extra writing space

If you use this space, clearly indicate which question you are answering,



Extra writing space Scetion IL- Part B (15 ratks) MBMELvrirrvrisrsrrmserirsrsrninnn “'\_
If you use this space, clearly indicate which question you are answering. Teacher: PL MM IS BD NF DG ™
N . 18  Two of the roots of x*— px* —gx+30=0 are 3 and 5. Find the value of pand ¢. 3
oty a8 T \’+r U (3' ok
: : P P(3)= 0
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19 15 P(x)=x"~x*--Bx+]2, show that P(x) has a zero of multiplicity 2. 2
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Section I - Part C (16 marks) NADE. evvt e eeee e 94 Find the exact value of cos[

Teacher: PL. MM JS BD NF DG

=1
23 Consider the finction f(x) = x+vx* +1 . Py A= tan (%)
4 10(}() A" = tanA = -l f‘ii )
) I 3 Tic A
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()
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=
n
]w
b
2

g
[V,
.
w
5l
Anl
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25 A large advertising banner (B) is hung from the top of a building. The angle of elevation from

ok %’; aC an observer x meires from the base of the building fo the top of the banner is 2« ,while the
wa o angle of elevation to the bottom of the banner is a.

.sha,{)t

2 | corvecxr soln
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oooooon
ooooooo
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not to scale
(a} Onthe graph above, draw the inverse function of f(x). 2

(h) Show that f"(x):l(x_l) ) 2
2 x

L'?—l' ':j= x+ H’;'

-1 T
]C : xz’:j)' 'jﬂ*'l 7 works fowards oad 000
X"‘j"" W -y ry’z AJ,’H
()= 4 1
)= ) N T
-yt Y 3 \P"m: L-n
W - awys | : (a) Show that the height, &, of the building is & = xtan2a . 1
x?'—:d"zx tan 2= h
A g% i * T_?j
— - . x‘?\;o N - co el
T 5 2 h= % banax .. Asraq'a(_ 5om
PRl "
axn 22X
= N - 1
> 2% 13 14

Y B
u.%g}:;- L
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| ,-"‘/Question 25 continued 26  Given f(x)=x’-1, g(x)}=3x+1 and h(x)=4x-5,
(b) Using ¢ = tane, or otherwise, show that the height, B, of the banner is 3 (a) show that g (f(x))+xh(x)=32" +4x* —5x-2 2
B =xtanesec2a metres. . )
1;=‘- tOMd\ - 3 (p(x))_-. % (xg_ |)
*t= Lanx e h= xtana« dan 20 = 21 ';(‘O/L%_ = 3(xti)+1
A t-t+* :;p: I = 33(3_2

B tanx= h-8 s

o 2

i f

g (0) + % h(x)
h-B = x tanx
B=h-xtan o

3

3x- 2+ x {4%-5)

3 -2 + 4% - 5%
3 z

3 4 -5x -2

"

"

= sc_g.__!:__ - x £
{- k>
= xt ( z - l)
-t ) so[veg(f(x))+xh(x)=0,
= xt 2-(1-¢7 3 N
( -£? ) 376*%1—351—2:0
- x4+ ( T P(N) = 3(D+a()-s(D-=
|-+_"')

* 3t 4-5-2

x k | =0
(COS QK)

Lm0 s a factor,

L 34 F 42
= X.tano . S€c2X ... As re . :
a[o( W-1 ) 37(:3-{- 45> Sw-2
- S 2
f A = __.-—-szt?_ U~ B
AxE -5
IR =X

Zx -k
M kS
@. 3’ tad" -sx-270

(1-:‘)(3761_]_ 111")..):0 In i
(1") (3 +0)(xr2)=0 = ><,

x==2 ~1 |

r§)
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27 A Cartesian equation can be defined by the parametric equations x =—— and y:ﬁ,
() Show that x=t—_:_—I can be rewritten as r=%x
e
£y
"C(&H): +
it ra = £ !
x = t-xt
= L{(t-%) '
t= 2

. As ceqll
L=

(b} Hence, find the Cartesian equation defined by the parametric
f t
equations x=—— and y=—

q P y

1 -1

Subsi. £+ x
|~

into Y

o

Xo-
1=%
% L3
-
Ao~ {12
{—%

S

[

[
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28  Find the inverse function of y =log, (x—3).

laverse. fpu. g x= @J%,(’:j— 3) \
. . .qj....3 = .g.x
Yy = 27 3 | )

29  The graph shows the parabola y = f (x) , given f (x)z ;s— 2),2/
¥

(2) Explain why an inverse function y = /™ (x) exists when x22 .

1
F-o..r wz 2, 'F()L) S rﬂcnO‘\Dn'.q-o«\‘ﬁ ‘mc,re.fts". ng
@ . b passes the her rzenkal luns test . @
S Whea xz 2, Y= ﬁ"‘(—m} pxists
(b) State the domain and range of this inverse function. 2
-f"(x). =D X XZ0o L, KNER !
A 16 13 229 S,é.'\R i @
(¢) Atwhatpointwill f(x)=7"(x)? 1

Meet on done of m@(echb&ﬂ: x:
1j.:.-'. (7.(-._"'2, *
.L‘Q.. = (;Q-.Q,\.)L
N o= -4 A
0z %= Sx+4
o

= (’)(— 4—) ('x,—()

n= | e % P @
I:B'f' X’_Z’Q.l ' ’PO-\-\J\' =(4's4')1
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pd 30  Prove that cos x —cos{x +24)

-

=sin{x+8).
2siné ( )

LHS = Cos 2 = cos (x+28)
LinG

= Co5x - -L0SH COS2AE T SMASMAE
‘ 23%in & ‘ .
cosx (1~ a5 e) *+ sax(2sme 056)
258 . -
s Cog A= CogX A 200SXIINTE A4 ASI K INT COST
2S5 &
= 2Co5% Sin‘e 4 2 s .ﬁ_l_@_c_gif -
Z2 Sing |
236 (€05 ST + Sthx (o5®)
) 25n&
SinK COSE + Cos N S
= S (x+ &)
= RHS

= OS5 —

n

we. As rec]'af

> A ) e
# Do pst &rods DUl Ohaeg ‘

End of Paper
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Extra writing space

1f you use this space, clearly indicate which question you are answeting.
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