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Section I: Multiple Choices

5 marks
Attempt all questions.
Answer on the multiple choice answer sheet provided for Section I.

1. What type of curve does the equation | Z— 3‘ —| Z+ 3| = 4 corresponds to in the Argand diagram?

(A) Circle
(B)  Ellipse
(C©)  Parabola

(D)  Hyperbola

2. The point T(acosd,asing) liesonthecirclex” +y? =a®. Which of the following is the equation
of thetangent at T?

(A) xcosé+ysinfd=a
(B)  xcos@+ysing=a’
(© Xcosf—-ysnd=a

(D)  xcosf-ysind=a’

3. Given that sin(A— B)x+sin(A+ B)x = 25n Ax cosBx, which of the following is equal to

Jsiancost dx?
(A) Esin5x+lsinx+c
2 2
(B) iC085X+lCOSX+C
10 2

© —lsin5x—£§nx+c
2 2

(D) —iCOS5X - 1cosx +C
10 2



2 2

Which of the following are the foci of the ellipse %+y7 =17

(A)  (20) and (-2,0)

(B) (3%,0) and (-3£,o)
o [2o)m(-250

(©) (ﬁ,o) and (—ﬁ,o)

2 2

The graph of the hyperbola % - yg =1isshown below. S isone of thefoci and AB isachord of

the hyperbolathat is perpendicular to the x-axis at S.
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What is the length of AB?
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END OF SECTION |



Section 11

Attempt all questions.
Answer each question in a separate writing booklet.
Y our responses should include relevant mathematical reasoning and/or calculations.

Question 6 (16 marks)
2
(a) Evauate J dx.
oVX+9
(b) Find J sin® x dx
. . 2X+3 . A Bx+C
c) (i) Write in theform ——
()() (X—Z)(X2+2) X_2+ X2+2
(i) Hencefind | — 23
(x—2)(x2+2)

(d) Find J &
V13+4x — X?

(e) Find J X cos2x dx

End of Question 6
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Question 7 (20 marks)

(@

(b)

The point P (4secd,3tand)lies on a hyperbolathat has both vertices on the x-axis.

(1)  Find the equation of the hyperbolain Cartesian form.
(i)  Find the eccentricity of the hyperbola.

(ili) Draw aneat HALF page sketch of this hyperbola, showing the
coordinates of the vertices and the foci, and the equations of the directrices and
asymptotes.

(iii) Derivethe equation of the tangent to the hyperbola at the point P in parametric form.

The points P{Zp, Ej and Q(Zq, Ej lie on the rectangular hyperbola xy = 4.
p q

M is the midpoint of PQ.

P and Q move on the hyperbola so that the chord PQ will always pass through the
point R(4,2) and pg >0

(i)  Show that the chord PQ has the equation x+ pgy =2(p+q).
(i) Showthat pg=p+q-2.

(ilf) Hence find the equation of the locus of M as P moves on the hyperbola.



Question 7 (continued)

T

() (i) Usingthe substitution x = tan$x or otherwise, show that J.z 1_ dx = ar
o 1-isinx 33

(i)  Show that jza f(x)dx:ja[f(x)+ f (2a-x) Jox
(iii) Henceevaluatej'ﬁl_lsmxdx

END OF EXAMINATION
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SECTION |
Q1D
Q2 A
Q3D
Q4C
Q5 A

SECTION IlI
Question 16

(61)7

(b)

IdnSde:Ignxgnzxdx
=_|'sinx(1—cos2 X) dx
=I§nx—9n x cos’ X dx

cos® x

=—COSX+ +C

(© ()
2x+3 A Bx+C

(x=2)(x*+2) x—2 X’12
2x+3=A(x2+2)+(Bx+C)(x—2)

Subx=0
3= A(0+ 2)+c(—2)

3:%(2)+c(—2)

c-_1
3

Subx=1
5= A(1+2)+(B+C)(-1)

LA RS A S —EJ 1 o

6) x-2 12) x?+2 3) x*+2
1 X

:—In X—2 ——In X2+ 2)+ —=tant——

(d)

J dx B
13+ 4x— X2

) J17-(x*-4x+4)

B dx
J 17— (x-2)°
X-2
=sin'—=+C
V17
(€) _ _
Ixcostdx: xsm2x_Jsm2de
2 2
3 xsin2x+c052x
2 4
Question 7
a)

(i)  Find the equation of the hyperbola
in Cartesian form.

(4seco,3tan0)
a=4andb=3

2 2

Equationis X Y

9



(i)  Find the eccentricity of the hyperbola.

b

2 =a2(1_ez)

(iv) Derivethe equation of the tangent to the
hyperbola at the point P in parametric form.
At P(4seco,3tan )

By Implicit Differentiation

At P (4sec6,3tan0)

dy _ 3secd
dx 4tand@

Equation of the tangent at P
At P (4seco,3tan0)

y—3tand =ﬁ(x—4sece)

4tan @
4ytan@—12tan’ @ = 3xsecd —12sec’
4ytan@ = 3xsechd -12sec® 6 +12tan” @
4ytan @ = 3xsecHd +12

b)

(i)  Show that the chord PQ has the equation
X+ pay =2(p+q)

Gradient of PQ

Pq
Equation of PQ

2 1
Y-S =-"(x-2p

p Dq( )
pay —29 =-x+2p

X+ pay=2(p+q)

(i) Showthat pg=p+qg-2.
AtR(4.2) Let x=4andy =2
X+ pay =2(p+q)
(4)+pa(2)=2(p+q)
2+pg=(p+q)
pg=(p+q)-2

(iii) Hence find the equation of the locus of M
as P moves on the hyperbola.
Midpoint of PQ
o 2p+2q
2
X=p+(q



L 1 (i)  Show that
Sub x=p+q and pg=(p+q)-2 into jz 1 x- 1 2dt dx 2a a
o 1-1sinx Jl-ix 214t I f(x)dx=J‘ [ f(x)+f(2a—x) Jdx
p+qQ 0 0
= pq _Il Zdt 2a
X o 1+t*—t LHS:J.O f(x)dx
- ! Zdt a 2a
p+q)-2 - —==
(x ) J.ol—i”z—”i :J.O f(X)dX-i—J.a f(x)dx
Cx=2 '
o dt
But pg >0 so P and Q must on the same branch 3 ) 1)\° and
and as PQ must pass through R then both p and i 2a a
g must be positive. J‘ f(x)dx:j f(2a—x)dx by reflecting in
=2 itan‘lz( _%) thaeline X=a O
Thus the equation of the locus of M is 3 @ i OR
y—L X>2 r Let u=2a-x
X—2 :i tan‘lz(%)—tan‘lz(_%) du = —dx
_ _ V3 V3 V3 -
Question 7 (continued) aln ( x When x=a u=a
(c) (1) Usingthe substitution x:tang or :ﬁ_g_[_gﬂ When  x=2au=0
2 1 _An raf(u)du—rf(za—x)dx
otherwise, show that jz 33 3 . —J
—ismx 3\/;—3,
a 2a
LHS:I f(x)dx+j f(x)dx
0 a
= RHS




. n
X 2 X T—X
I #dX:f e + T dx
o 1-39nx , 1—38nx 1—Esm(n—x)

T
°3 (2 2
2 X X
= - 1o dX+ —1 - dX—f —1 - dX
Jo 1-39nx Jo 1—§sm(n—x) 0 1—Esm(n—x)
5 X (.2 P 2 X
=| s dx+ et e
Jo 1=zanx | . 1-2¢9nx Jo, 1-3sinx
.E TC
= 17dx
Jo 1-39nx
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