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General Instructions Total Marks - 120 Marks
* Reading time — 5 minutes. e Attempt Questions 1 - 4
*  Working time 2 hours. * All questions are NOT of equal
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Total marks — 120
Attempt Questions 1 — 4
All questions are NOT of equal value

Answer each question in a SEPARATE writing booklet.

Question 1 (35 marks) Use a SEPARATE writing bobkle

(@)
(b)
(©)

(d)
(e)

(f)

(9)

(h)

(i)

Find the value ok given thatx® =3°.

Solve (x-2)(x+1)= 0.
Sketchy = | x+1| , Showing thex andy intercepts.

If sedd = ¢, find the possible values ¢ané.

Find, in EXACT general form, the equation loé tine that
passes through the poiftl, 3) and has an angle of

inclination, to the positive direction of tixeaxis, of150°.

X . T 1
If f(xX)=——, find and simplify f| = |.
(9= pliy (Xj
Solve the inequatiohx +1| < 2
_ o dy
If y=8x, find .
dx

Complete the square to find the minimum vadfighe
quadratic functiony = x* + 4x— 6.

Marks



Question 1 continued Marks

()] Write down the value o$iné in the diagram below. 2
y
(_31_4)
(k) Solve 2sin ¥ =-1where0<8< 2r1. 3
{) If (x—1) is a factor ofp(x) = X° + ax* —2x - 4, find the 2
value(s) ofa.
... log, 32
Simplify —2— 3
(m) L s
(n) FindA andB if x*-27= (x— 3)(x*+ Ax+B). 3
(0) If f(x)=x*-4 andg(x)=x-2, find in simplest form 3

F(9(x) .



Question 2 (32 marks) Use a SEPARATE writing bobkle

@)

(b)

(©)

(d)

(e)

(f)

(9)

(h)

(i)

(i
(ii)

(i)

(ii)
(iii)

(ii)

(i)

(ii)

If p=1+\/§ andq=1—\/§ find
P—q
pq

Differentiate the following with respect xo
y=4x°+2x° -1
7
y=—-
X
y = (4x° - 3x)*

The limiting sum of the geometric serie§%+%+~-- is 6.

Find the value o&.

Consider the functiorf (x) = x* +3x.

Show thatf (x+h) — f (x) =2xh+h*+3n

Show that there are 21 terms in the aritiicreeries
-2+1+ 4+---+ BE.

Hence, or otherwise, find the sum of the 2dnis.

Find an equation in terms gfandy that is independent &

X =2coY
y=sinéd
Show tha 1__C089 = tang
sing 2

Hence find the exact value ¢fn15 .
A andB are points(-5,1) and (2, 2) respectively. Find the

coordinates of the point which dividésandB externally in
the ratio 3 : 2.

If a+b=1, show that(a’ -b*)*+ab=a*+b®

Marks



Question 3 (20 marks) Use a SEPARATE writing booklet Marks

(a) 0] Express\/é sinx- cox in the formRsin(x—a), 2
whereR > 0.
(i) Hence, solve the equatioy‘é sinx— cox = |, for 2
0<x< 2.
(b) Find the general solutions siinx+ cosX = . 2
(€) (i)  Show that the equation of the normal to the cuve 4y at 2

the point(2p, p®) is x+ py =2p+ p°.

(i) If the normal passes through the paiag, 5) find the values z
of p.

(d) When the polynomiaP(x) is divided by
A(X) = (2x+1)(x— 3), it gives a quotienQ(x) and a
remainderR(x).

Write the general form oR(x) . Justify your answer. 1
(e) (1) Show that the poinP(2,7) lies on the line2x-y+3=0 1
(i) Hence find the distance between the parallekline 2

2x-y+3=0and2x-y-11=0

) A(-2,-5) and B(1,4) are 2 points. Find the acute angle 2
between the line joining andB and the linex+2y+1= 0,
giving the answer correct to the nearest minute.

Question 3 is continued on the next page



Question 3 continued

(9)

(i)
(ii)

The prism in the diagram below has a square tfasde 4
cm and its height is 2 cPABC is a diagonal plane of the

Marks

prism. Letd be the acute angle between the diagonal plane

and the base of the prism.

Show thatMD = 2v2 cm.

Hence find 8, correct to the nearest minute.

2cm

NOT TO SCALE



Question 4 (33 marks) Use a SEPARATE writing bobkle

(@)
(i)
(ii)
(iii)
(iv)
(b)
(i)
(i)
(©)
(d) (i)

(ii)

The quartic equatiox® —4x° + 2x*>— 3x+ 2= C has roots

a, B,y ando. Find the value of:
a+f+y+0
aBy+apo+ayd + Byo

apyo

Given thak = 1 is a double root of the equation
6X' —7xX°+ox®+1X - 4= C
Show thatc =-8

Hence find the other roots.

If log,8=a, prove thatlog,, 2=-2_

a+3

By expandingcos(2A+ A), show that

cos3A= 4cos5A- 3coa

Hence show that i cosA = x+1 ,then2cosA=x* +i3
X

X

Question 4 is continued on the next page.



Question 4 continued Marks

(e) ()  Show that the equation of the tangent at the pB{2ap,ap*) 2
to x* = 4ay is given byy = px—ap®.

(i)  Write down the equation of the tangent at the point 1
Q(2aq,aq”).

(i) Find the coordinates d¥l the midpoint of chordQ. 1

(iv)  The tangents & andQ meet afl. Find the coordinates at 2

(v)  Show thaffM is parallel to the axis of the parabola. 2

(vi)  Kis the midpoint offM. Find the locus oK.

® Three tangents to the parabofa= 4ay form a trianglePQR
and the line®R, RP andPQ make acute angles,,a,,a,
respectively with the tangent at the vertex.
If d,,d, andd, are the respective distances of the focus from
these tangents andiif,r, andr, are the respective distances of
the focus from the verticdd Q andR of A PQR, show that:

()  d,cosa,=d, cosr,=d, cog,=a 2
(i) dr=ds,=dy, 2
d 2d Zd 2

(iii) e, :% >

THIS IS THE END OF THE PAPER
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: . Question 3

(a) @) V3sinx—cosx=R sin(x—a)

Rsin(x —a) = R(sinxcosa —cos xsin )
=Rsinxcosa—Rcosxsina
={(Rcosa)sinx—(Rsina)cosx

So Reosa =3 -
Rsina =1 -2)
sina ¢

=tana=i':a=30°or%

@+0= cosa NE)

@’ +@)'= R’sin’a+R’cos’a=4
LR} sin*a+cos’a)=4= R* =4
S R=2

(i1) ﬁsinx-cosx:lz%in[x—%J:l

4 1 V3 V.4 V4
i === 0<x<2r =2 0~-—<x-—<L 2~
sm(x6j2 X<2Zm 6x6”6
oz .z lr
6 6 6
T 7 » T 7S
X——=— g ——=,
6 6 6 6 6
2r 6r 1
X=—,—=—,7
6 6 3

(b) sinx+cos2x =1
sinx+1-2sin® x =1=>sinx—2sin’ x = 0 => sin x(1-2sinx) =0

. 1
Sosinx=0,— . :
2 smx=c, ~1<e<1

x=nz+(-1)"sin(c)

x=nz+(-1)"sin™ (0)}

x=nr+(~1)"sin" )



©

CY

©

(ii)

Question 3

¥ =4y y=1x

p_x & 2_,
dx 2 dxsap 2

my = - m, is the gradient of the normal

P

1
:.y—p2 =——;(x—2p):py—p3=—x+2p2x+py=2p+p3

(=2,5) lies on the normal.
(-2)+p(S)=2p+p’=p*-3p+2=0
Let P(x)=x"~3x+2

P(1)=0=>(x—1) is a factor of P(x).
P +x=2

P x—2=(x-1)(x+2) x-1)x*  -3x+2
3 2
X =X

x—1)x* =3x+2

X -x
x—l)tm
—2x+2
0

P =(x-1(x+2)
.'.p3—3p+2=0:>(p—1)2(p+2)=0
Lp=1-2

deg(A(x)) =2 and deg(R(x)) <deg(A4(x))=2
(The degree of the remainder is always less than the degree of the divisor).
So the degree of R(x) is at most 1 ie R(x)=mx+b is the most general form.

(i)

LHS=2x2-7+3=4-7+3=0=RHS
So (2,7) lieson 2x-y+3=0

d=|Ax,+By1+C]
VA + B?
(x15y1)=(277)
2x2-7-11] |4-7-11 14 145
= === ~6-261
N NN

, Ax+By-C=0&2x—y-11=0

a=!



Question 3

®  A(2,-5),B(14)
my = Y2~ — 4+5 =0
x,—-x 1+2

x+2y+1=0=>m, =—%

: 1 7
tanH:lm‘—mZIJa—(_E)l: 2
|1+mlmzl ‘1.,.3(_1)' 1

2 2

5.0 =81°52'

® @ MD=BC=px#+4 =px32=}xa2-242

£.=_2_= 1 = 0=135°16'
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Question 4 (f)

Let the pointsA, B andC be (2ap,ap?), (2ag,aq?) and (2at,at?) respectively.

The gradient oARis p, so thattana, = ‘ p‘ [ a,<90°]

So the equation d?Q is y = px—ap® = px—-y—ap’ =0.

Similarly, the equations ¢?Q andRP are respectively =tx - at* & y = gx — ag®

By solving simultaneously ie the intersection aEsRBP andCPQ, P has coordinates
(a(t + ). atq). This was proved in 4(e).

(Similarly Q andR have coordinatefa(t + p),atp) & (a(t + q),atq) respectively)

1
41+ p?
(Similarly cosa, = 1 & cosa, = ——

1+ 1+t?

If tana, = ‘ p‘ = cosy, = [Pythagoras’ Theorem]

By,+C 2
:‘Axl; +leZ | —d, = a(i: EZ) = a1+ p?

(Similarly d, = a1+ ¢* & d, =ay1+t?)

d

1’ =PS?= (az(t +q)° +a’(tq —1)2)= az([2 +q° +1+ t2q2)= a’(1+t%)(1+q°)
(Similarly r,” = a*(1+ p*)(1+t) & 1, = a*(1+ p*)(1+ o))



()

QED

(ii)

(iii)

d,cosa, = a1+ p’ x ! _-a
\1+p°

Similarly for d,cosa, & d,cosa;, ie d,cosa, =d,cosa, =a

d’r = a1+ p?) xa*(L+ ?)(1+1?) = a*(1+ p)(1+ A)(1+1?)
Similarly d,r,” = d’r; = a*(1+ p?)(1+ ) (1+1?)

Thusdyr, =d,r, =d.r,

QED

d’d,’d;

Nl =
2

o aknr, = dfdzzd?,2

= (ar)(an)(ar) =d,’d,’d,’

= (dyr,cosa,)(dyf,cosa,)(dy, cosa,) = d, °d,’d,”  (from(i))
< (r,cosa,)(r,cosa, )(r;cosa,) = d,d,d,

(r cog a,)(r,’ cod a,)(r,” cod a,)

_ a1+ )1+t a1+ p*)(1+t?)  a’(l+g’)(1+ p’)
(1+ p*) (1+9%) (1+1t%)

=a’(1+ q*)(L+t*)(1+ p*)

=a’(l+ p*) xa’(1+q°) x a’(1+1t?)

=d12d22d32

0 (r,cosa,)(r, cog a, ) (r, cosa,) = d,d,d,

QED




