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Mathematics Preliminary Examination
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Question 1 (14 marks)

a) Evaluate the following. Express your answer in Scientific
Notation correct to 3 significant figures.

- 0.1

JO.1)? +8

b) State the exact value of Cas 270°

¢) Show that the roots of the quadratic equation
3x> ~8x+10=0 are not real.

4 End Tt x-—z

Xx-—->3 2x
e) Simplify: tan 8 x Sin (90~ 8)

f) A ship sails due south for 10km and due west for
3km. Calculate its bearing {rom its starting point.

g) Solvesimultaneously: 2x+ S5y =16

10x — 3y =-

Question2 (16 marks) START A NEW PAGE
a) Differentiate the following -

iy a3t +13x

1) y=3x+5)8-2x)

1}y v =
x +4



b)

d)

‘For the parabola  (x-4)" =12(y+3) find:

1) the vertex
i1) the focus
1) the equation of its directrix

For the quadratic  2x” —6x+1=0 find:

1) a+ i
i) off
1) a’+ 3

Solvefor 8: 0<86<360°
2Sin 8-3=0

Solve for v: 4"-9%2")+8=0

Question 3 (15 marks) START A NEW PAGE

a)

b)

d)

If f"(x)=6x-8 f'2)=0 & f(=1)=3.

Find an expression for  f(x).

Find the equation of a parabola with focus (5.-3)
and directnix x =9,

. 1 -
For the equation y = E.r“ ~x'-8x-6 tind:

1) the y-intercept
i1) the stationary points and determine their nature
1t} any inflection points

Sketch the curve in the domain —4<1v<6.
State the minimum value of the function in the above domain.

Find the equation of the normal to the curve
] ;

y=-— atthe point where x=2. Express your
=

answer in general form.
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Question 4 (14 marks) START A NEW PAGE

a) What is the range of y =2v9—x" 7

b) For what values of a istheline y=ax atangent
3

x=-2

2

to the hyperbola y =

c) Differentiate: y = (\/; + l)lm

d) Consider the function  f(x)=2x% + x
i) Find  f'(x) using the First Principles Method
ii) Show that a(l + f (a))= 2fla),

¢) Show thattheline 5x-12y+26=0 isatangent

to the circle x* + y* =4

f) Find the domain over which the curve  f(x)= x’ =7x* +1
is concave downwards.

Question 5 (13 marks) START A NEW PAGE
a) What is the domain of y=+vax®-3x-4 ?

@/ ketch a curve which is monotonic increasing and concave up
for all values of x.

l1-tan’ @

l———zg =Cos'0- Sin0
+ tan

¢} Prove:

2



d) A box with a rectanguiar base and height 4 metres
is open at the top and has a volume of 32m’.
The dimensions of the base of the box are v & .

1) Show that the surface area (A)
of the box 15

A=xv +64Ll + l}
¥ ¥

1) Considering that for the surface area above
v is constant and x 1s the variable. show
that the minimum surface area of the

boxis A= (lﬁﬁ +—§‘i)m2 :
y

END OF PAPER
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