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Question 1 (12 marks) Marks

a) Evaluate, correct to 2 decimal places. 2

19—0.5
b)  Express 0.47 as a fraction in its simplest form. 2
c) Solve 4-5x <11 2
d) Factorise 3x%-5x-2 2
e) By showing full working, rationalise the denominator for the algebraic expression 2

3

Jr+2
) e 2 x-1 2
Simplify ———
plify 3 4

Question2 (12 marks) - Start a new page

Not to Scale
C Copy the diagram onto your writing pad.
B
6 The diagram shows the points A(1,0), B(4,1)
\ and C(—1,6) in the cartesian plane.
Angle ABC is 6
of /AN
a) Showthat A and C lie ontheline 3x+ vy = 3 2
b)  Show that the gradient of AB is 51- 1
¢)  Show that the length of AB is +/10 units 1
d} Show that AB and AC are perpendicular 1
e) Findtan@ 2
f)  Find the equation of the circle with centre A that passes through B 2
g) Point D lies on the interval AC such that AD = AB. Find the co-ordinates of D 2
h)  On your diagram, shade the region satisfying the inequality 3x + y < 3 1



Question3 (12 marks) - Start a new page

a)

b)

Differentiate the following
) y=("-502x+1)

i) y=(x-7)

x* -7
2x+3

i) y=

Find the equation of the tangent to the curve y=x’ ~3x% +3x—1 at the point
where x=2

Notto Scale P

211m

[~

H 387 m

On a golf course, the distance from a tee T to the hole H is 387 metres.
A golfer’s ball comes to rest at P, 211 metres from T.
Given that £PTH = 12° how far is it from P to H.

Question 4 (12 marks) - Start a new page

a)

b)

d)

Notto Scale .
P / In the diagram CD is parallel to AB
and PB = QB.
Copy the diagram onto your pad and
find the value of x° giving complete reasons.

C o D

A /126° ) B

The equation of a parabolais x> =12 (y -2}

i) Find the co-ordinates of the vertex of the parabola.

i) Find the equation of the directrix of the parabola.

For what value of k does 3x% + 2kx + 3 = 0 have equal roots.

Find the equation of the normal to the curve y = vx + 2 at the point where x = 7

Marks



Question 5 (12 marks) - Start a new page Marks

a)  Givensinf = ; and that tah g < 0 find the exact value of sec® for 0 <8 < 360°

without finding 8 and showing all working. 3
] . 1
b) Ifx=\/_—~1f1ndx--; 2

c) State the domain and range for each function

i) y=+4-x* 2

.. 1
it) y=(xT_—i) 2

d)}  Find the exact solution of

x_x+4
x—1 3
Question 6 (12 marks) - Start a new page
a)  Solve the simultaneous equations
3x-2y=6 3
dx+5y =131
b)  Find the perpendicular distance from P(7, —1) to the straight line 3x+4y -7 =0 3
enam o
¢} Express e as a fraction in its simplest form. 2
d) A
Not to Scale In the diagram AB = 6,BC = 10, AE =8, ED = 4
1) Prove AABE and AADC are similar 2
if)  Find the length of CD 2




Question 7 (12 marks) - Start a new page

a)

b)

c)

Without solving the equation 5x* +3x+6=0
Find the value of

) a+p
i) af

1 1
iif) =+~
(24

B

iv) a? + 2

In the diagram £DAC = 90° £DBA = 40°,
LDCA=30°, CB=55m and AD =xm

Notto Scale

i)  Find DB

C 55m B A ii)  Hence find x

Find the values of x for which |3x — 2] < 6

Question 8 (12 marks) - Starta new page

a)

b)

c)

d)

Solve 4x? + 4x — 3 = 0 by the method of completing the square.

sinf cos@

Prove that = sec & cosec @

cosfd siné

Solve the following equation
9% — 12(3%) +27 =0

The point P(x, y) moves so that its distance AP from the point A(5,1) is always twice its
distance BP from the point B(—1,4).
Show that the equation of the locus is

x*+y?+6x—10y+14=0

Marks



Question 9 (12 marks) - Start a new page
a)  Consider the function f(x) = 3x* — 4x3
i) Find the co-ordinates of the stationary points of the curve y = f(x) and determine
their nature.
11) Find the co-ordinates of any points of inflexion

iif) Find the greatest and the least values of y = f(x) in the domain —1 < x < 2

iv) Draw a neat sketch of the curve y = f(x) for ~1 <x < 2

sin® @
b)  Express o5 D + sin & cos 9 as a single trigonometric ratio
sin9
and hence solve Py +sinfcosd =1 for 0 <8 < 360°

Question 10 (12 marks) - Start a new page

a)

24

A rectangle of sides x cm and y ¢m is contained in a circle of diameter 24cm as shown
i) Show that the area A of the rectangle is given by 4 = xv576 — x2
coy g g G4
ii) Find .
iii) Find the area of the largest rectangle that can be drawn in this circle.

b) Provethat ———————=gsecx —tanx
secx +tanx

) Make y the subjectif 2vx \Jy -y +x2 =x

End of Paper

Marks



YR 11 ADVANCED SOLUTIONS h) - Not to Scale
YEARLY 2010 / .
Question 1 (12 marks) ®
a) | = 0.229415... L 7/
= 0.23 A WAL YT 2N
b) n = 04747 ... Question 3 (12 marks)
100n = 47.4747 ... a) i) yf — 2x(2x 4 1) + x2 . 5)(2) b
9971333 =6x?+2x~10 £
n=—_— > oY P 3 3 2 i
99 -~ i) y = 4(3x° —7)" x9x* -~
¢) | —5x<7 ' =36x"(3x° ~7)° L
7
- _2x(2x+3)—(x2-7)x2 i
x> 5 i 111) y’ = (2x+3)2 -
z o _ 4x?+6x—2x"+14
dy | Bx+1Dx-2) (2x+3)2
2x2+6x+14 i
) 3 Xﬁ-zisﬁw B = T@er
Ve+2 Vx-2 x—4 b) |Atx=2, y=8-12+6-1 L
) 12x4-3@x—-1) 8-3x+3 o =1 -
12 12 ¥ =3x"-6x+3 ¢
_1-3x atx=2, y'=12-12+3=3
12 . tangent is
Question2 (12 marks) y—1=3(x-2) s i
a) |3x+y=3 y=3x—5
substx =1,y =10 c) PH? = PT2 + HT? — 2. PT.HT.cos £PTH
LHS = 3+0=3= RHS * OR (g2 =p® +h® —2phcosT) -+
substx = -1, y=26 PH? = 211% + 3872 — 2 x 211 x 387 cos 12°
23Xx=-146=-3+6 PH? = 34544.80273 *-
=3=RHS L PH = 185.862322.. L
+Aand Cliein3x+y=3 Question 4 (12 marks)
1-0 1
b) Mag = 173 a) / Not to Scale
P
2 AB = (=12 +(1 -0 ¢ 5 D
=10 a/ .
d 6-0 A /126° " B
Mac =77~ 3 R
N _ 3% 1 1 LPQB + £BQR = 180° (£sum of a line)
Mgc X Mg = =3 X3 = « 2PQB = 180 — 126 = 54° -~
-~ AB and AC are perpendicular £LBPQ = £PQB = 54°(base £ of isos A)
e) AC m L £DPQ = £BQR = 126° i
tan@ = A5 —_x/—:_— =2 (corresp £ on /[ lines)
V10 « .DPB = tDPQ—BPQ |
TN °
f) oD +y2 = (VI0)* | =126 — 54 = 72
—
x2+y?—2x—9=0 b) | x? =4%3(y—2) ’
2 tanf =2 AC = 24AB DV e
L . - i) equation of directrix 1s
~ D is midpoint of AC ko y=2-3=-1 i
«~ D (0,3) y=-1 v




A=4ik2236=0 )

¢)
k=i3 A
d |x=7, y=3
1 L i
mTzz(x-l—Z)Z -
7 1
x: m —— e—— T -
T72/9 7 6
My = —6 L i

y—3=—-6(x-7),

6x+ y—45=0"

(2 matching sides in the same ratio and
included ¢ equal)

. EB 1 ) . o ,
ii) ET3 (matching sides in similar A’s are =)

21 L
DC 2 ‘
DC=8 -

Question 7 (12 marks)

3

Question 6 (12 marks)

3 Da+p=—; I
Question 5 (12 marks) i
. N o
a) |sing>0 tand<0 f)af =
~ 2nd quad - i '_
w1l 1 _atf” 3 1 -
c059=~@ e e
i
L7~ .
Sing = ——= iv) @ + % = (@ + ) — 2af
40 32 6 L
b) ., 1 Ja+1l =(~3) -2xg
¥ —==(Va-1) X 51
Va—1" Va+1 =——0= L
Va+1) 25
=a-2/atl-|{—— b) |i)£CDB =10°
(ext L= sum interior opp £'s) i
¢) | DDix<2o0r—-2<x<2 L DB ‘B =
Riy =20 i sin30° sin10°
o DB =158.366188... L I5Y oK
11) D:allx exceptx=+1 - 11) sin40°ri A
R _ i DB
R y>0y<—-1 -~ x =101.795823...
19 P e Sab R 0) ~6<(3x-2)<6 L
—4<3x=8
x¢+4+16 L 4— x—8
R —s<x<z 4
x=1+V5 -~

Question 8 (12 marks)

2) ¥ tx—o=0
a) | (1)x5-15x—10y =30 - (3) 5 ( 4
(2)X2=8x+10y =12 - (4) (xz+x_l)_§=3 A
(3)+(4) 3 23x =92 o 4 4
2y y2 1y’ -
b) C7X3+ —1x4-7]- 1
= N P x=-5%1
C) 3n_2n+3n_3n(2n+1) L 2 2
22+ 1)~ 22"+ 1 sin® 6 + cos? ¢ i
@+n 2@+ b) LHS = ol -
_3" ; cos @ siné
d)y IpnAE_8 _1 j " cosfsiné -
D= 15%"3 i = sec@ cosech
B _s5._1 )7 — RHS -
AD 1z 2
~AE1AC = AB: AD c) |y=3*¥ |
£DAC is common L. 2y —12y+27=0 =

= AABE /// AADC

y=9 ory=3x=10r2 1

x=1or2 '/




y 2
© 3% = ppa® = (2,16)
/';1/ . o
“1.7) _f, SUAPE
d) AP = 2PB 3 ' i B PTS
AP? = 4ppg* L -
(x=-52+@-1)7°
= 4(x + 1)% + 4(y — 4)? X
x% = 10x+25+y* -2y +1 iv) \{-1)
= 4x? + 8x + 4 + 4y? — 32y + 64 L
#3x% +3y2 —18x — 30y +42 = 0 b) sin® @ N sin@ cos? 8
cx?+y?—6x—10y+14=0 cosf cos @ 2
Question 9 (12 marks) _ sin® 8 (sin® 8 + cos® §)
) | D)) = 3x* — 4x3 ' cosf 4
F(x) = 12%3 — 12x2 - 4 =tané
7 (x) =36x% — 24x ¢ _
Fix) =0 +12x% — 1222 = 0 ang =1 ;
12x%(x—1) =0 8 = 45° or 225°
x=0o0r1
Question 10 (12 marks)
* N Y 1 - | a) area of rectangle = xy
2 2 - 2 2 2
00 Le ) Butx* 4+ y“ =24 : I3 2
moest showe valves "y =vy576-x ‘
WA= x576 —x? 2
1 3 1 {
* 5 ! 5 -t =x(576 —x?)2
fr(x) 2 dA 2 1 1 2x 3
—-= (676 =22 x5 ————— L
(576 —x2)z
_ _ ' ‘ ) (576 —x%) —x®
= (0,0) isa ho_razontal inflexion - NS
(1,~1) isamin i 2 i
L _576—2x L
i) f"(x)=0 V576 — x? |
36x% —24x =0 ' =0 min MAx -~ i
12x@x~2)=0 — Lx=124V2 y=1242
x=0, y=0 hor:%ontal inflexion 5 . A =288 sqmetres L
— i —
) f (5) - b) LHS = 1 y secx —tanx
ff >0 T secxtanx  secx —tanx I | 3
£ (1) <0 _ secx —tanx -
3 " sec?x —tan? x ,
2 24 2:3 _secx—tanx . greR
xetresl L o
_ 16 = secx —tanx = RHS *
27
2 _
@' - 'E) inflexion L ©) Z&ﬁ Ty Rxt=x
y = 2Vx [y +x = x*
W) F(-1) =7 f(2) =16 (Jy - Vz)° =22 s
greatest is 16 v 2 Jy —Vx=4x Pk
least is -1
L \/_)7 =x +x
y=@Wxtx) 2
End of Exam




