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Name:
General Instructions
=  Working time - 2 hours TOTAL MARKS:
= Write using blue or black pen THERE ARE 4 QUESTIONS.
»  Board approved calculators may be WEIGHTING: 30 %

used

= All necessary working should be
shown in every question

= Standard Integrals Table attached



Question 1: ( Marks 20)
a)

Using De Moivre”s Theorem, or otherwise, find the square root of V3 + i.

b)

Sketch on separate Argand diagrams, the locus of z defined by:-

) Jz— 2- 3i|=4

i)  Arg (=) =0

z+ 1

N

iii) zZ = z +

iv) z+ z ! giventhat z + z ! isreal.

C)
Given the equation (5 +3i)z2 — (1—4i)z + 8—2i = 0
Find:-

i) The product of the roots.
i) The modulus of your answer in part i)
iii) The argument of your answer in part i)

d)

If z is a point on the unit circle with arg(z) = «

i) Provethat [z2 — z| = |z — 1]
ii) Find the arguments of z? and z2? -z intermsof « .



Question 2: ( 23 Marks ) Start a New Booklet

a)
Thegraphof y =f(x) for —5 < x < 5 isshown below.

1
\\ 0s /\
- =
-5 -4 -3 -2 -1 1 2 3 4 x5
-0.5
-1

On separate axes, sketch the following curves. Indicate clearly any turning points,
asymptotes and intercepts with the coordinate axes.

)y =f0xD
i) y= 5

i)y = Jfe
v) ¥y = xf®

b)
i) Sketch the graphof y =
where the graph intercepts the axes.

% , Clearly indicating any asymptotes and any points

ii) Find the equation of the normal to the curve x> + 6xy + y3 = 1 at (1, 0)

N



c)

i) Show that the function f(x) = In(In x) is an increasing function for all values of x in its
domain.

i) On separate diagrams , sketch the curves
a) y=f(x)
B) v = In (lInx|)

) vy = |In|nx|]|

Question 3: (20 Marks ) Start a New Booklet
a)
Consider the ellipse % + = =1

i) Find the coordinates of its foci S and S'.

i) Find the equations of its directrices.

b)
i) Find the equation of the tangent to the ellipse  4x? + 9y? = 36 atthe
point (1, %E)
i) Show that this tangent passes through the point (6, \/% )
C)
2 2
) If y = mx +c isatangenttothe Hyperbola = — 2 =1 then show that
c2 = a?m?2 — p2 .
i) Thepoint P (acos® , bsin@ ) lies on the ellipse Z—z — Z—j = 1. Prove that

PS + PS' = 2a where, S and S’ are the two foci of the ellipse.

d)
Find the equation of that diameter which bisects the chord 7x + y — 20 = 0 of the
hyperbola x? - L =1

7



Question 4: (15 Marks) !

a)
PQRS is a cyclic quadrilateral. The diagonals PR and QS intersect at right angles at Y.
X is the midpoint of PS.

XY produced meets QR at Z.

i) Copy the diagram onto your answer scripts.
Show that XY = SX.

i) Hence show that XZ perpendicular to QR.

b)

i) Theequation 2x3 — x% — 6x + 3 hasroots a, Bandy.
Evaluate a?p? + B%y? + y2a?

ii) The roots of the equation x> + 3x? +7x +q = 0 are in arithmetic progression. )
Find the value of the constant q.

c)

Prove by mathematical induction ~ 22" > 5% for n > b. 4

END OF EXAM



Standard Integrals

.[x”dx
_[%dx
Je”dx

J'cosaxdx
'[sin axdx

jsecz ax dx

jsec ax tan ax dx

1
ok

1
j—m dx

1
—dX
[

=ix , h==-1:x20,ifn<0
n+1

=lhx, x>0

ax

:le , a=0
a

1.
==—sinax, a=0
a

1
=-—cosax, a=0
a

1
=—tanax, a=0
a

=—secax, a=0

QD |

1 X
=Ztan'=, a=0
a a

X

=sin*2, a>0 —-a<x<a
a

=In(x+\/x2—a2) x>a>0

:In(x+\/x2 +a2)

NOTE: Inx=log, x, x>0
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