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General Instructions.

e Questions are not of equal value
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shown

e Begin each question on a new page

® Write using black or blue pen

® Full marks may not be awarded for
careless work or illegible writing




Question 1

P, Q. Rand 5 are points on a circle with centre 0. ZOPR = 4(",

Why are the values of x and 3?
{A) x=40"and y=20°

(B) x=40" gpq ¥ =40
(C) *=80"gng =20
(D) *=80" gng ¥y =40

Question 2

PORS is a cyclic quadrilateral. SR is produced to Tand /PRS = ZORT .

P

R

Why is ZPQOS =/PRS?
(A) Angle at the circumference is equal to the angle in the alternate segment.
(B) Angie between the tangent and a chord is equal to the angle in the alternate segment.
(C) Angle between the two chords in the same segment are equal.
(D) Angles in the same segment standing on the same arc are equal.
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Question 3

The third and seventh terms of a geometric series are 1.25 and 20 respectively. What is the first term?

(A) +2
(B) +4
5
(® 7
5
D) 004

Question 4

The number of zeros of the polynomial f(x) = x% — x:-

(A)
(B)
©)
D)

W b e O

Question 5

If o and B are roots of the equation x? 4 5x + 7 = 0, the quadratic equation whose roots are (& — B)? and
(a + B)? is:

(A) x24+22x+75=0

(B) x2+22x—75=0

(C) x2—22x—75+0

(D) x2—22x+75=0

Question 6

IfR is (2p + 2q,4p® + 4g*) and it is known that pg = 3, the Cartesian equation of the locus of R is:
(A) y=x?
(B) y=x%— 24

©) y=x2+24
(D) y = 24x?
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(uestion 7 11 marks

(A) (x — 2) is a factor of the polynomial P(x) = 2x% + x + a. Find the value of ¢ (1)

(B) For the following questions, find the value of the unknown’s, without giving reasons:- (9)

@) (i)
0
1180
y
Find x Find y
(iii) (iv)

Find @, 8,v,and § Finda, 8,y

5

(C) Evaluate Z 7+ 2 1)

r=1
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Question § 10 marks

Two points P (2ap, ap?) and Q (2ag, ag®) lie on the parabola x? =4aqy.

(i)  Show that the equation of the tangent to the parabola at P is y = px — qp? (3

(i) The tangent at P and the line through Q parallel to the y axis intersect at T.
Find the coordinates of T (2)
(iii) Write down the coordinates of M, the midpoint of PT 2
(iv) Determine the locus of M when pg = -1 (3)
Question 9 11 marks

(A) When the polynomial Q(x) = x* + bx*— ax + 4 is divided by {(x — 1) the remainder is 4.
It is also known that (x - 2) is a factor of Q(x). Find a, b (2)

(B) How many terms are in the arithmetic series 27 +23 + 19+, . . -857 2)
What is the least number of terms in the arithmetic series such that the sum is negative ? (2)

(C) Inthe circle centered at O, the chords 4B and CD intersect at E.
The length of ABisx cm and of CDisycm. AE=4 cmand CE=3 cm. (3)

Show that 4x =3y + 7

(D) Find the sum of the first 50 terms of an arithmetic progression, given that
the 15™ term is 34 and the sum of the first 8 terms is 20 2)
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Question 10

(A) The point P(4p, sz) is a point on the parabola = 8y , with focus § (0, 2).

14

11 marks

The tangent at P makes an angle of o with the x axis and an angle of B with the line SP.

(i) Show that the gradient of the tangent is p.

2

(i1) Show that the gradient of SP is Bﬁl

(iif) Show that tan B = é

(iv) Showthat oo + B = 225

(B) A book seller sell 10 000 books in the first year after opening her shop.
The following year she sells 11 000 books and 12 100 in the third year.
She notes the 10% increase in per annum sales If this trend continues:

(1) How many books can she expect to sell in the 12th year of sales ?

(ii) Calculate the total number of books sold in these 12 years.

(2)

)

@

()

(D
2)
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Question 11 10 marks

(C) The circle ABCD has centre O. Tangents are drawn from an external point E to
contact the circle at C and D.  £ZCBD = x" and £BAD = y°

(i) Show that ZCED = (180 - 2x)°,with reasons 2)
(ii) Show that £BDC = (y—x)° ,with reasons (2)
(D)Factorise m® — 3m + 2 and solve the equation (3x — 4)3 — 9x + 14 = 0 3)

(E) The roots of the polynomial equation x* — 4x? — 11x + 30 = 0, are o, B, and v.
Given that o = + y,s0lve the equation P(x) = 0 (3)

Question 12 is over the page
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' Question 12 10 marks

(A)Forthe series 5+7+9+ 11+ ... find :
i.  the 10™ term. 1

ii.  the sum of the first 10 terms. 2

(B) For the series 1_%+_j€_é+ ... find

i, the 10% term 1

ii.  the sum of the first 10 terms.

[R)

(C)Hence or otherwise, find the sum of the series:

6+6~§-+9—1—+10—7—+...+?_2—5—}£ 2
2 4 8 512

(D) One of the series has a sum to infinity. State the series and find this sum. 2

End of Exam
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