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QUESTION ONE (12 marks) Use a separate writing booklet. Marks

(a) Simplify:

(i) 3v3-17V3
(i) 4v/20
(ii) %

(b) (i) Solve the inequation 4z + 5 < 11.

(ii) Graph the solution on the number line.

(c) Write down the exact value of cos 150°.

@ 8-8

(o] [=] [=] =]

-

g‘,x

For the diagram above, find the value of x correct to 2 significant figures.
(e) Evaluate 167 .

(f) (i) If 2* = 32, find z.
(ii) Simplify (a*)* + a'%.

(o] [=] [=]

Exam continues next page ...
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QUESTION TWO (12 marks) Use a separate writing booklet. Marks

(a) A seriesis given by 34+114+19427+ ---
(i) Show that the series is arithmetic.
(ii) Find the 200th term.
(iii) Find the sum of the first 200 terms.
(iv) Show that the nth term, T, is given by T, = 8n — 5.

(] (=] =] (=] (=]

(v) Hence find the first term of the series that is greater than 1000.

(b) A geometric series is given by 7 4 14 428 + 56 + - - -
(i) Find the 25th term of the series.

(=] (]

(ii) Find the sum of the first 20 terms of the series.
(c) The 10th term of an arithmetic series can be written as a + 9d, where a is the first
term and d is the common difference.
(i) Write a similar expression for the 15th term of the series.

(ii) If the 10th term of the series is 16 and the 15th term is —14, find a and d. 3

(] [=]

QUESTION THREE (12 marks) Use a separate writing booklet. Marks

(a) Differentiate the following:

(i) y = 527
(ii) y = 227° |
(ili) y = 10z>
(iv) y = (42 —7)'°

(b) (i) Use the formula f'(z) = lim flz +h) — fz)

to differentiate f(z) = 22? from
h—0 h

(<]

first principles.

(ii) Find the gradient of the curve f(z) = 2z at the point where z = —1.

(¢) (i) State the product rule for differentiation.

(=] [=] [=]

(ii) Use the rule to differentiate y = 2z(x + 1).
(There is no need to fully factorise your answer.)

34
r—-92

(d) Differentiate  y =

(2]

Exam continues overleaf ...
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QUESTION FOUR. (12 marks) Use a separate writing booklet.

(a) Find the perpendicular distance from the point (2, —1) to the line 3z + 4y — 6 = 0.

(b) Solve the quadratic equation 2?2 -5z —7=0.
(Write your solutions correct to 2 decimal places.)

(c) Solve the following for z:

(i) loggrz = %
(ii) log, 100000 = 5

(d) Simplify the following;:
(i) log,1
(ii) log, a®
(iii) log, Va

(e) Use the change of base formula to calculate log; 100 correct to 1 decimal place.

(f) Solve 3* = 55, giving your solution correct to 2 decimal places.

QUESTION FIVE (12 rﬁarks) Use a separate writing booklet.

(a) A y

RV

T

The diagram above shows the graph of y = f(x).
(i) Write down the values of z for which f(r) is stationary.
(i) Write down the values of » for which f(r) is
(cv) increasing

(1) decreasing

Exam continues next page ...

(=] =]
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(b) The equation of a curve is given by y = z° — 32% + 5.
o d
(i) Show that & _ 3z(z — 2).
dx
(ii) Find the equation of the tangent to the curve y = > —3z% +5 at the point (1, 3).

(iii) Find the value(s) of = for which the tangent is horizontal.
(c) Solve z* — 72% + 12 = 0.

(d) (i) Find the discriminant of the quadratic equation 2z — 7z + 2 = 0.

(ii) Explain why the quadratic equation has real roots.

QUESTION SIX (12 marks) Use a separate writing booklet.

(a) Find the centre and radius of the circle 2% + y* — 2z + 8y + 8 = 0.

(b) 1y P(x,y)

A(0,4)

B(4,1)

> X
@)

The diagram above shows the points A(0,4) and B(4, 1) with P(z,y) equidistant from
A and B.

(i) Find the equation of the locus of the point P.

(ii) Describe the locus in words.

(¢) The equation of a parabola is given by z% = 16y.
(i) Write down the co-ordinates of the focus.

(ii) Write down the equation of the directrix.

(d) A parabola has a focus at (=1, —1) and directrix y = 3.

(i) On a number plane diagram sketch the graph of the parabola with the given focus
and directrix. (Mark the focus. vertex and directrix on vour diagram.)

(i1) Write down the co-ordinates of the vertex.

(iii) Write down the equation of the parabola.

Exam continues overleaf ...
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QUESTION SEVEN (12 marks) Use a separate writing booklet. Marks
a) (i) Write down the formula for the limiting sum of a geometric series (assuming the |1
g
limiting sum exists).
(ii) A geometric series is given by 27 + 18 + 12+ 8+ ---
(a) Show that the series has a limiting sum. E
() Find the limiting sum. E

(b) By writing the recurring decimal 0-18 as an infinite series, express 0-18 as a fraction E
in simplest form.

(c) Let o and S be the roots of the quadratic equation 222 — 4241 = 0. Without finding
a and (3, evaluate the following:

(i) a+p
(i) «
(iii) 4a2/3 +4ap?
(iv)

o’ + 2

(o] o] [=] [=] 1]

(d) Find the values of z for which the function y = 3z — 8z + 1 is increasing.

QUESTION EIGHT (12 marks) Use a separate writing booklet. Marks
(a) (i) Find the vertex and focus of the parabola y? — 4y — 8x —20 = 0. Iz
(ii) Sketch the parabola, showing the vertex and focus. : E

(b) Find the values of k for which the quadratic expression 22— (k+Dx+ (k+1)is E
positive definite.

(c) (i) If f(z) = V222 + 1, show that f'(z) = ——2—I— E

222 +1
(ii) Hence find the equation of the normal to the curve y = /272 +1 at the point E
(2,3).
(d) If the function y = az® + bz — 5 has a stationary point at (2,1), find a and b. E

Exam continues next page ...
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QUESTION NINE (12 marks) Use a separate writing booklet.

1
(a) Find the point(s) on the curve y = — where the gradient is equal to — 3.
x

(v) A

C
A B

The diagram above shows AABC with AC = 3,AB =z, BC = k and /BAC = 60°.

(i) Use the cosine rule to show that k% = 2 — 3z + 9.

(ii) Explain why the length of side BC must be at least 3—‘2/—§

(c) An arithmetic series has first term a and common difference d.
(i) Write down algebraic expressions for T, and Ty 4.

(ii) If the sum of the first n terms of the series is equal to twice the sum of the next
2a

1—-5n"

n terms, show that d =

END OF EXAMINATION
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