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2012 Annual Examination

FORM IV
MATHEMATICS

Wednesday 7th November 2012 .

General Instructions

¢ Writing time — 2 hours

o Write using black or blue pen.

. Board-approved calculators and tem-
plates may be used.

Total — 120 Marks

* All questions may be attempted.

» All necessary working should be shown.

¢ Start each question on a new page.
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your answers.
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QUESTION ONE (12‘ma.rks) Start a new page.
(a) Simplify —3z + 4 — 2z.
(b) What is the degree of the polynomial P(z) = 423 4 522 + 6z + 77
~(¢) Factorise a? 9.
(d) Write down the solutions of the equation z(z 4 1) = 0.
(e) Expand v3(5—v3).
(f)

QO is the centre
of the circle.

B

Write down the size of ZAOB in the diagram above, giving a reason for your answer.
(g) Write a™® without a negative index.

(k) How many different car number plates can be made consisting of any 2 letters followed
by any 3 digits? '

@

»

15

Write down the value of cos « in the triangle above.

Exam continues next page ...
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QUESTION ONE (Continued)

(§) A square has area 64 cm?. What is its perimeter?

(k) Write the statement ioga 7 = n in exponential form.

(1) In which quadrant does the angle 200° lie?

QUESTION TWO (12 marks) Start a new page.

(a) A bag contains 3 yellow buttons, 5 red buttons and 8 blue buttons. A button is chosen
at random from the bag. What is the probability that it.is NOT red?

(b) Expand (z + 5)%.
(¢) A pyramid has base area 20 cm? and perpendicular height 15 cm. What is its volume?

(d) Find the gradient of the line AB given that A is the point (9, —2) and B is the point
(6,0).

(e)

0

27cm
B C
350

w

A

In the right-angled triangle above, BC = 27 cm and ZBCA = 35°. Find the length of
side AB correct to the nearest centimetre.

(f) (i) Write down the centre of the circle (z — 3)% + (y 4+ 4)* = 4.
(i) Write down the radius of the circle (z — 3+ (y+4)° =4

1
(g) Write the fraction W with a rational denominator.

(h) Solve the quadratic equation (z — 1)? = 16.

Exam continues overleaf ...
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QUESTION THREE (12 marks) Start a new page.

(a) Evaluate logs §.

(b) Factorise z° — 4z — 12.

(c) The line 2z +y = ¢ passes through the point (—1, 7). Find the value of c.

(d) What number must be added to a? — 4a to complete the square?

(e) What is the exact value of tan 30°7

1
(f) Write down the equation of the vertical asymptote of the hyperbola y = T

(g) Show that z — 2 is a factor of the polynomial P(z) = z® — 2% + 53— 14.

(h)

The diagram above shows a cyclic quadrilateral ABCD. The diagonal BD is a diam-
eter of the circle, and ZACB = 64°. Find the values of & and 3, giving reasons for
your answers.

) . A

L .
Tecm 1430 \’

b 18cm v

'Y
Use the sine rule to find the angle marked # in the diagram above correct to the
nearest tenth of a degree.

Exam continues next page ...
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QUESTION FOUR (12 marks) Start a new page.

(2) Aline has gradient —2 and passes through the point (5, —4). Find its equation, writing
your answer in general form. :

(b)

8 X ‘
1y

Use the cosine rule to find the exact value of z in the diagram above.

i
(¢) A balloon has volume 1000 cm®. More air is pumped into the balloon so that its radius
is enlarged by a factor of 1-5. What is the volume of the balloon now?

(d) @) Sketch the graph of y = sinz for 0° < z < 360°.

(i) By referring to your sketch, explain why the equation sinz = 2 has no solutions.

(e) A parabola has equation y = (z — 2)(z — 8) + 7. The points (2,7) and (k,7), where
k # 2, lie on the parabola. )

(1) What is the value of k7

(ii) Find the coordinates of the vertex of the parabola.

QUESTION FIVE (12 marks) Start a new page.

(a) Use the quadratic formula to solve the equation 8z% — 20z + 11 = 0.

22? — 3z — 2
b) Simplify 2% —38 =2
(b) Simplify S —

(c) Without a calculator, show that 2sin150° cos 150° = sin 300°.

(d) Simplify logg 48 + logg 81 — logg 18.

Exam continues overleaf ...
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QUESTION SIX (12 marks) Start a new page.

(a) (i) Complete the following table for the equation y = log, z.

T

y | -1 o] 1]2]s3

(i1) Use the table of values to help sketch the curve y = log, .
(iii) Explain briefty how the table can be used to sketch the curve y = 2%.

(b) In how many different ways can 5§ boys and 2 girls be seated in a row so that the
2 girls are next to each other?

(e) (i) Sketch the graph of the polynomial y = z(z — 3)(z + 2).

(it) For what values of  is y positive?

(@)

Find the value of z in the diagram above.

QUESTION SEVEN (12 marks) Start a new page.
(a) Solve 7% = 700, writing your solution correct to 4 decimal places.
(b) Solve the equation V3 tana + 1 =0 for 0° < o < 360°.

(¢) When the polynomial P(z) = z® + kz? + 10 is divided by z + 1, the remainder is 5.
Find the remainder when P(z) is divided by z ~ 3.

(d) Show, by solving the equations simultaneously or otherwise, that the line y = 2z ~7
is a tangent to the circle (z + 8)% -+ (y — 2)% = 45.

Exam continues next page ...
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QUESTION EIGHT (12 marks) Start a new page.

(a)
@

Three identical coins are randomly placed in different squares of a 4 x 4 grid. One of

the possible outcomes is shown in the diagram above. Determine the probability that
10 two coins lie in the same row or column.

(b) Two solid metal spheres of radii 1cm and 2c¢m are melted down and then re-cast to

form a solid cone with perpendicular height 4 cm. Find the.curved surface area of the
cone. .

() ' !

In the diagram above, ABCD is a cyclic quadrilateral with AB = BC. Tts diagonals
AC and BD intersect at P, and X AY is the tangent at A. Let ZXAB = o and
LYAD =p.

(i) Prove that /BAP = a.
(ii) Prove that ZAPD = /BCD.

Exam continues overleaf ...
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QUESTION NINE (12 marks) Start a new page.

(a)
y A

B(kk)

=Y

o ' 4 P

In the diagram above, the line @B P passes through the vertex B of the square OABC
whose side length is k units. Suppose that the line QB P has gradient m.
'

(i) Write down the equation of the line QBP in terms of k and m.
(ii) Find the z and y intercepts of the line @BP in terms of k and m.

1 .1 1.
(iii) Show that orT o0 =%
(b) If z — y =82 and zy = 137, find the possible values of z + y.

(c) Find the points of intersection of the curves y = logy, (z*) and y = (logy, z)®.

Exam continues next page ...
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QUESTION TEN (12 marks) Start a new page.

()

A

In the diagram above D is a point on side BC of AABC. Let BD = z, CD =y,
AD = w and ZADC = §. By finding two different expressions for cos 8, or otherwise,
show that:

v’z + Py = a(zy + w?)

(b) Consider the cubic equation 2% — kz + (k + 11) = 0.
12
(i) Use long division to show that k =z + 1+ 1 + T

(ii) Find all the integer values of k for which the equation has at least one positive
integer solution for z. :

(¢} Bill and Ben have each randomly chosen two of the next nVSaturday nights to go to
the movies. Find, in terms of n, the probability that there is exactly one of these
Saturday nights on which they both go to the movies.

END OF EXAMINATION
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