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Working time - 2 hours

Write using black or blue pen

Board-approved calculators may
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e Atable of standard integrals is
provided

e Show all necessary working in

Section II
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Section 1

Question 1
The equation of a conicis 25x? — 16y? = —400 . The eccentricity of the conic is given
by
A.e=E B.e=E C.ezﬂ D.e=E
5 15 5 5
Question 2
If eX*Y = xy then A
dx
A. yi
xy—1
B. yx-1)
x(y-1)
C. y(1-x)
x(y-1)
D. x(1-y)
y(x-1)
Question 3

If z2 = 4cis (43—”) then z =

A 1—+/3i or —1++3i
B. 3 +ior —3—i
o —1++/3i or —1—+/3i

D. 3—ior—3 +i



Question 4
If P(z) = z3 —2z? + 4z — 8,and z € C then alinear factor of P(z) is

A. z+2i B. z+2 C. 2i D.
Question 5

Which one of the graphs below represents |y| = |sinx]|?
A. B



Question 6

Let @, B,y be the roots of the equation x3 + 4x% — 3x + 1 = 0. The equation with
rootsa™ %, B,y is

A. x3+4x*-3x+1=0
B. x3—=3x°4+4x+1=0
C. x3—8x2+12x+3=0
D. x3—4x*>+8x—-3=0
Question 7

The line y = mx + ¢ will touch the hyperbola xy = k if and only if

A. c?—4mk =0
B. c?+4mk =0
C. k*+4mc=0

D. m?+4ck =0



Section 2

Question 8 ( Marks 13)

a)

b)

d)

Given the complex numbers z; = % and z, = ﬁ where p and q arereal, find [3]
pand qif zy— z, =4i.

Show that z™+ z™™ = 2cosnf where z=cosf + isinf . [4]
Hence or otherwise show that

cos*f = cos46 + 48c0529+ 3 .

The locus of a point (x,y) , which moves in the complex plane is represented by [3]
|z — 3i] = 2.

i) Sketch the locus on an Argand diagram.
ii) Show that the minimum value of argz is cos™?! (g) .
iii) Find the modulus of z when P is in the position of minimum argument.

3]

Triangle ABC is drawn on the Argand plane, where ZBAC = 45°, A represents the
complex number 10 + 2i and B represents 6 + 8i.

If the length of the side AC is twice the length of AB then find the complex number that
point C represents.



Question 9 [marks 10]

(a) Consider the function (x) = zi—;i [7]

i) Show that the function is odd.

ii) Show that the function is always increasing.
i) Find f'(0).

iv) Sketch f(x) showing any asymptotes.

-1

e .
= = kx has 3 real solutions.
eX +1

v) Use your graph to find the values of k for which

(b) Given f(x) = 1 — x? , without using any calculus, draw neat sketches of the following [3]
curves showing intercepts, asymptotes and turning points. The sketches should be about
half a page each.

) y= —
YT ™

i)y =e/®

Question 10 [marks 21]
a) . . . . Loooxt oyt [6]
i) Show that the point P(acos 8, bsin®) lies on the ellipse = Pl 1.

a2
ii) Find the equation of the tangent to above ellipse at P.

iii) Q isa point on the circle x2 + y? = a? having the same x value as P. Write down
the coordinates of Q.

iv) Show that the tangentsat P and Q (provided # g ) meet on the x — axis.



b)

2 2
The hyperbola has equation % - % =1.

i) Sketch the hyperbola showing the coordinates of its foci, the equation of it’s
directrices and asymptotes.

ii) P(4sec@,3tanB),is a point on the hyperbola. Perpendiculars form P to the
asymptotes meet these linesin M and N . Prove that PM. PN is independent of the
position of P.

The point P (cp, %) lies on the rectangular hyperbola xy = c? in the first quadrant. The

tangent to the hyperbola at the point P, crosses the x — axis at the point A and the y —
axis at the point B.

i) Find the equation of the tangent to the hyperbola at the point P.

ii) Show that the equation to the normal to the hyperbola at the point P is

p3x —py =cp*—c

iii) If the normal at P meets the other branch of the hyperbola at the point Q, determine

the coordinates of Q.
iv) Show that the area of the triangle ABQ is
172
2 (pz + p_2)

v) Prove that the area of this triangle is a minimum when p = 1.

Question 11 [marks 19]

a)

b)

For what values of risz — ri afactorof P(z) = z* — z3 + 922 — 4z +20°?

Hence or otherwise, solve P(z) = 0, r # 0 over the set of Complex numbers.

Given that P(x) = x3 + 3px + q has a factor of (x — k)2,
i) Showthat p = — k2
ii) Find g interms of k.

iii) Hence verify that 4p3 + q2 = 0.

6]

[9]

[4]

[4]



d)

e)

If ¢, 8 and y are the roots of x3 — x2 — 4x + 1 = 0 find the equation whose
rootsare a+f—-y, pB+y—a and y+ a-—p.

Hence evaluate (a+f—-y)B+y—a)y+a—p).

. 3—x c1 Cy c3
iven @———— =
Give (1+6x)(1+2x)2 (1+6x) + 1+2x + (1+2x)2 ’

Find ¢, ¢; and c3 .

Show that if the equation x™ — ax? + b = 0 has a multiple root, then

n" b2 = 4a™(n—2)""2.

***End of Exam***

[4]

3]

[4]
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