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Section I

5 marks

Attempt Questions 1 to 4

Allow about 8 minutes for this section

Use the multiple-choice answer sheet for questions 1 to 4 (Detach from paper).

1. The equation x3 — y3 + 3xy + 1 = 0 defines y implicitly as a function of x. What is the
value of Z—z at the point (-1, 3)?

(A)

(B)

©

(D)

A directrix of an ellipse has the equation x = 275 and one of its foci has the coordinate
(-4, 0). What is the equation of this ellipse?

A +2 =1
B +2 =1
O +2 =1

x2 y2_
D) += =1

3. S(4, 0) is a focus of the rectangular hyperbola x? — y? = k. Which of the following is the
value of k.

(A) 22
(B) 42
C) 8

(D) 32



2 2
If the asymptotes of the hyperbola % — Z—z

tan « is equal to:

2a

(A) laZ-b2|
B) — |5
©
(D) ==

Which integral is equal to

a

|

—-a

@ [ £ = F(-x) dx
(B) ff(x]—f(a—x:l dx
© f Fx —a) + f(—x) dx

(D) ff(x—a]—I—f{a—x]dx

= 1 are inclined to each other at an angle a, then

f(x) dx



Section 11

35 marks

Attempt Questions 6 to 8

Allow about 52 minutes for this section

Answer each question in a separate writing booklet. Extra writing booklets are available.

In Questions 6 to 8, your responses should include relevant mathematical reasoning and/or
calculations.

Question 6 (16 marks) Use a SEPARATE writing booklet

(a) Find

! d
fx(lnx)2 X

(b) By completing the square, find

1
- 4
fx2+6x+10 x

(c) (1)  Find real numbers a, b and ¢ such that

3x+1 _a +bx+c
(x-D(x*+1) x-1 x*+1

3x+1

(ll) Hence, find Im

2
X

V4-x°

(©

NE)
Evaluate I dx
1

(d) Find Icoss x dx

. o X 1
Using the substitution ¢ =tan— , find I - dx
2 I+sinx—cosx

(e)

End of Question 6



Question 7 (10 marks) Use a SEPARATE writing booklet

(a) With respect to the Cartesian axes, the line x = -/ is a directrix, and the point (-2, 0) is a
focus with eccentricity V2 .

1) Derive from first principles the equation of the conic.

i) Given that the equation of the tangent to the curve at any point P(x; y;) on it
1S xx; — yy; = 2.

If the tangent cuts the x-axis at (X, 0) and the y-axis at (0, Y), prove that the
locus of the point R(X, Y) is 2Y? — 2X? = X?Y?

(b)

2
Consider the hyperbolas H; : — — Z—z =land Hy,: - =1.

i)  Derive the equations of the asymptotes (standard formulae are not to be used).
What do you notice?

i1)  P(asec@, btan®) is a point on H;. Derive the equation of the tangent at P.

iii)  The tangent at P to H; intersects H, at Q and R. The tangents at Q and R to H,
intersect at T
Show that T lies on H;.

End of Question 7



Question 8 (9 marks) Use a SEPARATE writing booklet

2 2
(@ p(acos8, bsind) is a point on the ellipse % + i_z = 1. A line through the origin and
parallel to the tangent at P, meets the ellipse at R.

y

e
—

> X
~°
N
1) Find the equation of OR. 2
i) Prove that the area of A OPR is %ab for all position of P. 3
(b)  Let
1
I, = fx"\/l —x3 dx, forn=2.
0
(i)  Show that Iy =22 X 1,5 forn>5. 3
(i1) Hence find Ig 1

End of Examination
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Section | — Multiple Choice Answer Sheet

Use this multiple-choice answer sheet for questions 1 — 10. Detach this sheet.

Select the alternative A, B, C or D that best answers the question. Fill in the response oval
completely.

Sample: 2+4= (A) 2 (B) 6 (C) 8 (D) 9
AO B@® cO DO
If you think you have made a mistake, put a cross through the incorrect answer and fill in the new
answer.
A® B W cO DO

If you change your mind and have crossed out what you consider to be the correct answer, then
indicate the correct answer by writing the word correct and drawing an arrow as follows.

corvect

A B WK cO DO

gat—» 1. AO BO cO 0O
2. A0 BO cO »bpO
3. AO BO c¢cO O
4. AO BO ¢cO bpO
5. AQO BO c¢cO 0O



2017-Task3 Solution mx TL.
Ql B Q4+ D
2 24y v _ . =42
3x° = 3y*—+3y+3x—-=0 Equations of asymptotes y = +—x
dy _ 3x%+3y -
— = tana = [-45—2%5
=W,
27+3 5
2b
> © — a | _| 2ab
MM 25 4 12 le?ep?
-=—,a=4—-a=5ande=— a
e 4 5
2ab
2 = a&b>0
@p2=251-(2)) - b=3 Equationis = +2 =1 ja2-p7|

Q3 C
e=+2 S(V2k, 0) V2k=4 - k=8
a=vVk

letu=x—a En du=dx

x=0,p<-a and x=-a, u=0

letu= m_,.. sthen du=-dx

x=0,u=a and x=a, u=0

e mouvec
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Question 7

()
(i}
Y
|
P, ¥) m
(2,0) X
(ii)
x//.,, \MV\
,.,w Mﬁ, M\ B x
/ s
\\ mm /f/
g AY AN

PS _
S =V2
PS? = 2PM?

Q+8~+%mnwm.._|wi
X Hdx+4+y _ oy y4x42

Hmlu\wHN

is the rectangular hyperbola.

Sab (EoTifito 1 ~ W1 =2
2

X ==

X
{1)
Stb m@wﬁmio xx5 —~yy =2
2
b Hﬂ
{2)

Since &i:1) lies on x2 — yr=2

Sub (1) & 2) into the equation

&LP
lN.u M\.m
4xT 47 =2X°F*

22Xt 27t = X3

=2

1-relationship between PS & PM
1 - correct equation
(student must derive the result

from 1% principle to obtain the
mark)

1- coordinates of x, and y4.

1 - correct locus equation.

Wedt donet




(b)
@HEE'NH 22 _ 202  g?p? Abkuv. YS? Catd atn oo
@Zrmﬁmwaﬁoﬂamm of %H Y= i "
2.2 22 R fa 1 — dividing by x2
= pro Y 4t ar  Tpr >
K Mett  Shedenss
a’h? \.Wu.m.m..m.mﬁuml,@hﬁv_. . »
X0, -0 - )
x? b | 2 — correct equation of asymptotes AM\‘Q ! .xcc&r <
a’y? b ~ =*3% = T o For both H; & H, with _?emd He
A 2 =0 = %HHM& 2 = H...m conclusion
S K2, Yo, w..wlwmulv.m. Covveet Conclicsm
d= b,
K
Similarly the asymptotes of H, arey = Hmk
Both H; & H, have the same asymptotes.
(i)
2x 2vdv dy  Bx
.|H.|I.IM|“O = ==
a b dx dy a3y
At
(asect, bian8) _ bsect 1 — finding the gradient Well dlore .
atan
SrugigpeLitetiibep i d by
. atan 1 — correct equation of tangent
=  Zsecd-Ztanf=sec?f—tan’ 6
a b
=1 )




(iii)

Not drawn to scale

The equation of the tangent to H,, .M.mm% - mﬁmsm = 1, is also the equation of the chord of
contact RQ from T{(xg, ¥o).

XX, VYo
The equgtigp of fhe chord of contact from the point T(xo, ¥o) is Mmlo — ,.W% =1 @
mw o ot =  x,=asecd
=@ a a
tand _ y,
b b*

= ¥, =btané

+ {xg, Vo) lies on Hy.

1 — explanation

1 — showing (g, ¥o) lies on Hy

ank\\al one  Hfesents
Moo ont Mu+ fida ﬁui,

[t wes i:{ fo

Chovd_ % Conldet




Question 8
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L a — Mul%a : ‘ The J\FS.?S Wan \a\Q_ el plyna

I -
- &' gcosé Bcosg
= = =

At (acos8, bsing) a*hsin 6 asng




bcosd
Y=——x
Equation of OR is I )
(if)
xt oyt x* Bees’@ .
R —+——=1 = X==asiné
Sub (1) into 4" T T 2T ae “awiw e
- Loy
sub into (1) 4 N J
= y=xbhcost , JTL\PP \wdsco
s
OR =+Ja?sin* @ +b*cos? 6
. . ) bcos@ .
Perpendicular distance PN to the line ——x +y =01is:
asing
e g
abcos® 6+ absin® @ olnlince
= asing _
/\@N cos’@+a’sin’ @ ab mrm%.tm.\ml(_
a’sin* @ Ja?sin? 6 +bcos? 6

1 ab

« ).Fpmwbum+m.»nomu%

AOPR=—x
Area

2 WJdisin @+ bcos 8

i
MD@

Which is independent of P (for all position of P).

1 — correct gradient of OR

1 — correct equation of OR

er

1 — correct distance of OR

1- correct perpendicular distance

R N
| warnl wos  awardk |
1 —correct area of triangle OPR

frgrex & on
cd e S%.\Sb.su .
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