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Mathematics Advanced

General Instructions

¢ Reading time — 5 minutes

¢ \Working time — 2 hours

o Write using black or blue pen

¢ Board-approved calculators may be used

e All necessary working should be shown
In every question

e Marks may be deducted for careless or
badly arranged work

Total marks — 100

Attempt Questions 1 -9

All questions are of equal value
Start each question on a new
sheet of paper.

Write your name and the
question number at the top of
each sheet.



Question 1 (10 marks) - Answer the following on the answer sheet provided.

K Evaluat 19.28 t to 3 significant fi
valuate 425)(35 correct to 51gn1 1Can 1gures

b)  Which of the following represents the solution of x? < 4?

<t I I I —®— I
A) 4 3 2 -1 0 1 2 3 4
<Ht——0 I H—@—+—»>
B 4 3 2 -1 0 1 2 3 4
I I I I I F—@—+—p—>
© 4 3 2 -1 0 1 2 3 4
I —@— i —@— I
M 4 -3 2 -1 0 1 2 3 4
c)  Which of the following is the graph of y = x2? + x
(A) (B) ©) (D)
y y y

LA 7

d)  For which value of x is |2x + 5| < 7 false?

(A) -1 (B) 0 © 1 (D) 4

e)  Find the distance AB for A(—3,—4), B(5,7) to one decimal place

Questions (f) and (g) refer to the information ) The value of x is:

below. A) 1 (B) 2
© 3 (D) 4
cm
scm X cm J g) The value of y is:
(A) 4 (B) 6
4 cm 11cm (©) 8 (D) 9

h)  The shaded region is best described by which inequality:

%

(A) y<—§x (B) y = -3« /
N

(C) y<-3x (D) yS—%x /
i)  Ifa curve is always increasing which must occur for all values of x:
d d d?
(A) =>0 (B) =<0 (€ =35>0 (D) =2

/

Marks



Question 2 (11 marks) - Start on a new page Marks

a) Factorise fully x* —27xy3 2
b)  Simplify and express your answer as a rational number 2
1 1
+
3vV2+1 1-3V2
c) Solve 2

y-5P2-1=U-H+3)

d)  Find the exact value of tan 120° 2

e) Mis the midpoint of A(5, k)and B(11,8). 3
Find k, if M lies on the line x — 2y = 4

Question 3 (13 marks) - Start a new page Marks

a)  Solve 36x*3 = 27%+2 2

b

) K L
In a parallelogram KLMN 3
2NKL = 3x — 30° and
2KLM = x + 10°
N M

Find the size of ZKNM (with working and no reasons required)

c) y
D The diagram shows the straight line AB with
equation x + 2y = 2
A PQ2.2)
B C X
i) Show that the equation of DC parallel to AB passing through (2,2) is
x+2y=6 2
ii) Calculate the perpendicular distance from P to AB 2
iii) Calculate the area of trapezium ABCD 2
d) Derive the equation of the tangent to the curve y = 2x2 + 5 at the point (2,13) 2



Question4 (11 marks) - Start a new page

a)

b)

Solve the inequality
3x2—5x—12=>0

Differentiate

. _3x+2

D Y= 3

i) f00) =xVx

iii) y = (2x+1)(5x —3)*
Show that

i) cosftanf = sinf

ii) Hence solve

for 0°< 0 < 360°

cosftanf = —

Question5 (11 marks) - Start a new page

a)

b)

d)

Ify = ax? + bx has a maximum at (2,3), find the values for a and b

E F
H is the point of intersection of DF and EG.
H
If DH = GH and £HEF = £HFE
Show that AEHD = AFHG (Draw your own diagram
D G and markall given information)

Find the domain and range for
1

2x — 3

y:

Sketch y = 9x — 11 — 2x? by first finding the vertex and any intercepts



Question 6 (11 marks) - Start a new page

a)

b)

The roots of the equation 2x? — 4x + 1 = 0 are a and S.
Without solving the equation find:

i) a+p
i) af
i) 4 1
111 — T =
B
iv) a3+ p3
i Given that AEDF ||| AGHF
1)  With reasons, find HF when ED = ém, GH = 4m and
DH = 4m
GA H i) Find £HFG to the nearest min
£ 04" 5 iii) Find area of AEDF to 1 decimal place

Question 7 (11 marks) - Start a new page

a)

b)

Find A, B and C such that
3x2—x+3=Ax—-1Dx+2)+B(x—-2)+C

The function f(x) is defined by f(x) = x® — 3x? — 9x

i) Find the turning points for the curve y = f(x) and determine their nature

ii) Show that there is a point of inflexion and find its coordinates

iii) Sketch the graph of y = f(x) showing relevant information for the domain
—-3<x<4

iv) What is the maximum value of this curve in this domain

Marks



Question 8 (11 marks) - Start a new page

a)
b)

c)

Find the values of x for which 2x —-5<x+7<4x+1

Solve 4sin?x =3 for 0° < x < 360°

| | A garden bed is to be constructed in the
shape of a semi-circle added to a
rectangle.

X The width of the rectangle is x and the
length y metres as shown in the diagram.

Forty metres of edging material is available to use around the edge of the garden bed

i) Show thaty = 20—%x—inx

ii) Show that the area of the garden bed can be expressed as
A=20 Lo Lo
=20x —ox° —gmx

iii) Find the dimensions of the rectangle such that the area contained in the
garden bed is a maximum.

Question 9 (11 marks) - Start a new page

a)

b)

Show that the constants k and [ have different signs, if the quadratic equation:
(k? + 1?)x? — 2m(k + )x + m? = 0 has no real roots

Wherem # 0
A B
P ABCD is a square of side x cm, with P a point within the
square such that PC = 6cm, PB = 2cm and AP = 2+/5cm.
Let2PBC =«
D C
: : : x2-32
i) By using triangle PBC show that cosa = x
x%?-16

ii) By considering triangle PBA, show that sina = ™

iii) Hence or otherwise, show that the value of x is a solution of
x* —56x?>+640=0

iv) Find x. Give reasons for your answer.

End of Exam
8

Marks






Year 11 2 unit

Question Ore. (IO marks)

/@F@’ covrect answer

o ’, .

> ' ’L" \@ F’S"%Slﬂ %’of 1 .135...
® D <) @ 4 b e
9 b hy ¢ Ly A

Ao i T~ el

Rueskon Hoo (n mawks)

%24— 27 2’,33: x(x'%’l'( 33) —®
= X (7(.—33)C9(,"+33 + 32)

b ) ] | _ |
>3J:2_\—\ T I~ 3¢5 ~— 324 3v2 -1
33 -1 —3¥2 -} @
- Qx 2 - |
= _127 @
9(3‘5)2— 1oz (y-a)(y+a) O,
/b%-lonr 24 :a/g—-b -
"y = -3¢0
Y =4 ©
d) +am l:.o = —+an b0
- ~F _®

e) M: (L’f.) K*sg) (s, KH?)
Su\o.\“

3-—K-8 =4

®
8~A('§_§§’) = 4 0,
K=-4 ©
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Queston 3 (J3 marks)

d) m“:’,\ol
boea 3 Ax +b v
> 3 =3 0, { 5‘2“'f;(g%
o 67(—4’5 5)(' +L d/n -:o worry
3x =3 e m= g
e = | @ ot nz A -
P 5*3\ ;m('u'x')
by nx-30 + x+i0 =180, 70 {j"‘l:?@“l)
42X - = 200 3 _ 8x,"‘q
x=50,/ © ——
cKkKLm = 85b+lD /Z//\i/\ /\'-/‘ C‘(({ X = 2
= O L L /‘2)y
Z kK oM =<K LM o
Y- / / )
- 60" O B e R A
A~ 5 [' — % ?;
C)- Ay AB I 2 2 -2 1 N
} D l L - m‘ = = @
:): 2 PCL)J-)

Y 3"jjx;"‘l(7“"') 5
b,z':'i(x—g

- - 4+ 2 -
,2374 = ¥ =y

x +2ay = b o

aU/) Pc\ :\a)c'+bb'+cl x.l.;:)—)_:o AB

- —

Var to" P (2,2

\,,(;_+).-,e7_—2\ ® o
B el
x4

S I G
L AV @ A ZAT
= s
W) Avea ABCD — A (o,) B (o,2)
sty er (o) ) Ao r——~ C
AA =4 234 =
An =L < Ix2 R > . J45
|_’l =9 A '.L rg"i—st-’)
Ao =
¢ = guv @ g @

Vigel ) Paan . fases Liy Genwnn, Beb,saw,



Buestion 4 (l\mqr ks)

D (3xt4)(x-3) 20 @ both answers
= -4 -
=" 3 A ® weorking towards soln .

2
s &TF x23
J

by iy ) o @x-D)x3 — 4 (3x+2) o ) . 22
) )y B3~ 9 ;(x)_x\‘fi &
S12x-a-ax 78 fl=2" or%@’
@Ax -3)"
- 17 or ;(n)-———'h/’

®  * Gx-27
0, ®
we)
f}l = 2 (5-2_3>‘* + 20 (51-%)3(2.x+l)
=2 (6”76—-5)3 <§)c -3 +20% *+10)
-2 (gx—s)a (252 +7)

C)4) cpre tan o = sin &

LHS: O % 5“’\9’
aé\@_

- €ine = RH’S

MY ceo & fam © = -

i

2

sin -3
o 210, 230
@ ®

Question & 0 mav-ks)

o)) b:ax"*‘ox —> 3=4a,+7_lo—'~@
M axrb oo ax st pt Ao +20 =3 U@ fomd
%2 Hfoo +o =0
(=, 3) . aaq +lo =0 ---0 v =3

@ S into O
A a =3
b="2



http:C\.nSwfl.cr

9. v In A HEF
S p WEF = HF E  (giver)
.2 1s 1sosceles (\oas¢ Ls e_qua.f) @
P | Prem EH=HF (swdes owognw, equal Ls)

N A EUD and A& FHBG

En = Fn (above) ‘
EC\D = F\:‘\C. (vbr-\f\'ca.lL.] o{)POSd"L L.sj

pw = WG Q%(ven)
AEHDZ AFHG (S.A.S)

@ marKs

<) alvead x| 7‘/¢—§-_ ®
\'\l'. o/l'\r‘.e&vQ \:3} bio @

C\) 3=Q:c —n-2x"

. b .
oo o . D:CQY%B_” "3"‘(2}")
Sjmme/*\\/a S

= ey = —0-+875
. As87S
— Veyten (0'4 ©-87 )q L
K C’Zf) !
Y
T;AQ %x




| Aueston 6 (U W\arks)

Q) 22x*-4x+l =0

,(,)ou—/g:',g Ju')o(/g.-gz M)&L,rlzl.:/g.mz
= f"_l— =2. @ = -—‘D—_- @ O(f
= ._7..—-—':
. 2 2 . Z
W) d"HB” = B 48) (4 )
=E+8) (&+p)” - 34 ) O
= 2 (:.l-—;g’__)
= S @
b F
)/b) Fh :9_&~ (s'\c\es n r@u\ﬂ:b in similar AS)
FD Ew
x~ _ 4
x+a b

U =x =8m @

A) sme It @

4 = 8

Sin © = 43___.____.“"\6["'

8
= 66 H493G.. .
o = 206742 ®
© !

) Avea =% albsinC FDe = 180 -2b4a2 —6f

_ I '
%:xl)x éxSin gq"\g' = 89 I8 @

= 35 - aq --
= 30 T @

Qa




Queshion 7 (1 marks)
@) zxt - +3 = A(xt+e =2) + B (x-2)+C

RHS = Aoo"+x(‘°r+e) —2A —2B+cC

r)C):'L“ 1 =
v'.A:% 6;"4‘) C:’ @

)
b> £ = x® —2xr - 9%
i) f'w) = 2% - bx ~9
3(xf‘~3_n¢ -32) =0

(7(_—'3) é(,+l>:0 @

x = —|

§E0® -3 () —qui | y=32-3x2Tn3
= 5 = —~27
(—:Jvi)» ® (3,-27)
M

[T"(%) = éx@

teok

§'(1) =-6-b £'"GY =131
= ~lx <o —12 D6
Mo @ I/V\;n

.. 1 ] ‘S‘
"’9{'&»}:(9%-’6 =0 for P.0.1 < —+ /\ '

0,

equade t 2= A 1 =A+e () 2=--2A-28+c
-1 =32+0 2- —b +8 +<

X = |

1
1
(¢ 1)
N
AN
\
)
®x

)
(=) 0

Teokt

a————rr et

') -b  §'(m =k
=5
IR C/\f\Cvage, WM Ccon (ﬁ,u-t""] .

-3 =% -3 -a1) L= H

4y =21 o fe =720
() 4 o)

~\} ¢

t-27




QuesHon § Il marvks

>

Q) 23 - £ A +T < 4x+1

2x -5 £2€x+ 7 ) +7 £ 4+
H L |12 @ L £ 32
A £ X

’

.. 24X £ 12 O

b) 4 smTx =2

$fn)¢:—tg @
2
2= ¢0, 120, 240,300
O
)
2
A P=zmax + 2y* 0
40 -—.23+ M + 2
2_3 = 4—0-—-"‘2.—“?‘ — % @
Lrx
y =20 -5x - %7

M)A; Yy o+ Zl‘_ﬂxt)
- 7C (10 x-zn‘xJ*’ TTL —

1 r%
ZQOZ"‘;LL 4_/7')(/’\'

&
=20% "“Ii'x\’—'%
M)dpr 5 — TTX
-2 — ! l
ol 4 ®
wgﬁ’;b
T
20— — z’_ =
"
20 = x (H' ")
-_8 __ ®
T Hem O\MM
XA ’J(,:_?’Q"
o = ‘= - 40
Mot st ol yalves . J 4 411

=~ .2 (dp)
s.L(1dp)
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& Py
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] sHon 9 (“ marks)
dqoo A 40 ro reol roots @

8-\.) e

(K"_}-,@") 761 - 2 Cu-rli)x +m =0

:
g A s am” (kid) _am¥(k'rdP)4 o0
: (K+d)" - (K492 o
§ K+ 2 KL -r;&”—){v—%#o
: akl=o . ®, .
} Kb L0 . oather Kork s rledcx}tu,
"'3‘ - oppesrte 2
%b)‘\ I nAPBC L . n
2 -+ -
3 26 e o(} ,L) cooel = Ax hx 7 @
b _ xt—32
) [ 4 oC
W) In o pPRA ABP = A0~
cen@o-oa) = SNE O
.
1 2
’ ~ 42 —[V3)
T Sinol = x 3'__)2(—-_—_ O)
USW\3 (LOSfJL A xAx
2 2
x +4 —-20 x —\b
2 C 4 %
. . > T
wo) now Sin A + ceo A F (
DCl—Ua " (%f-— 32)1 @
o[ 222 = |
4 X 4x
1 = 1 v >
(o 1) + (-2 = X
30*-%21"'\' 2SSk + v~ tax +1024 = lbx
- D @

g 2L
2x -2 + 12FTO =
M- Sb + L4O =0

HW) - Skt ISe-4%x640 For o +o bo oot
r x-22

- S t LY /
2. ®
= 40 P IQ - ] QL = J’ED h lﬁb T
N + okt trn —
,ox= Yiao T4 (if #=4 stH e, 270 Seluhon
. comol =t , X180 5
) hepm

B ot x>0 — Lomgth
| A = \D:E , A& @ l °
. , c&oo(;/l,Fo o =13y




