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QUESTION 1 6 marks (start a new page)

1) Which one of the following diagrams best represents a point P dividing an interval XY externally
intheratio3 : 1

A) B)
Y
X
Y
P
P
X
C) D)
X Y *
Y
P
P
ii) The curve y = f(x) is defined for all values of x.

Given that a < b <¢ and K is a constant, which one of the following is NOT necessarily always true.

A) [ reoas=—{ reas B) [ feas = K[ fsyas

O jf(x)dx = Tf(x)dx +j‘ F(x)dx D) _Tf(x)dx =2x Tf(x)dx
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iii)  If y=f(x) isdefined at x = a. Which one of the following gives the necessary condition(s) for the
curve ¥ = f(x) to be continnousat x=a.

A fl@=0 B) f(@)=f'(a)
Q) Limf(x)= f(a)=Lim f(x) D) Lim f(x)= f'(a)

iv) A parabola has parametric equations x=2p, y=~-2-2p”, This parabola has :

A) Vertex (0, —2)and Focus (0, —2%) B) Vertex (0, 2)and Focus (0, —1%)
O) Vertex (0, —2)and Focus (0, - 1%) D) Vertex (0, 2)and Focus (0, —2?21—)

V) The hyperbola y = 2x-3 hasa:
x+6

A) vertical asymptote with equation x = —6 and a horizontal asymptote with equation y = 1%

B) vertical asymptote with equation x = —6 and a horizontal asymptote with equation y =2

) vertical asymptote with equation x = —6 and a horizontal asymptote with equation y=0

D) vertical asymptote with equation x = —6 and a horizontal asymptote with equation y = -—%

dx
vi) A student uses the substitution y =/x to find J ——,
Jx(1-x)

Which one of the following represents a equivalent definite integral.

d 1 d
A 2f yz B (%
1-y 27 1= y?
d 1; yd
0 o yyz D) 1j 2
1-y 2° \J1-y?
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QUESTION 2 9 marks (start a new page)

‘a) The point P (-1, - 3) divides the interval joining A (5, 9) and B (-3,~7) internally

in the ratio £:1. Find £ (3)
b)  Solve 2X*3 ) (3)
2x—
c) Find the acute angle between the two curves y = x”and y = (2x—1)? at their point
of intersection (1, 1) . Give your answer correct to the nearest degree. 3)
QUESTION 3 9 marks (start a new page)
a) The equation 2x* —9x” +12x—4-01=0 has a root near x =2

(1) If x =2 is chosen as the initial approximation, explain why Newton’s Method

for finding an improved approximation fails. (2)
(i)  Use Newton’s Method once and x =1-5 as an initial approximation to the root

of 2%’ —9x% +12x—4-01=0 to find an improved approximation to the root.

(write your answer correct to 2 d.p.) (2)

b) (i) Show that the quadratic polynomial 3x* +2x +1 is positive definite. (1)
(iiy If P(x)=x"+x> +x—8, use the sign derivative of P(x) to explain why the
equation P(x) =0 has only one root for all real values of x. (D)
(iii)  Given that this root lies between x=1-5 and x=2 ,
use the Halving the Interval Method for approximating a root once
to show that the root lies more accurately between x=1-5 and x=1-75 (2)

(iv) Istherootcloserto x=1-5 or x =1-75. Give reasons for your answer. (1)
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QUESTION 4 9 marks (start a new page)
a) Show, by process of mathematical induction, that 3* —1 is a multiple of 80 for all

positive integral values of » 3)
b) Use mathematical induction to prove that

1x2°+2x2' +3x2% +....nx2"" =1+ (n-1)x2" for all positive integral values of » 4
¢) A student is asked to use Mathematical Induction to prove that 5" > 3" +4" for integers 7> 3.

His incomplete solution to the proof is given below.

Complete Step 3 of the proof on your own paper (2)
Step 1 Prove true for n=1
LH.S8.=5" RHS.=3"+4"
=5 whenn=3 =3% 443
=125 =91

o. LHS. >RHS. forn=3

S5 >3"4+4" forn=3

Step 2 Assume true for n=k
le.  assume 5% > 3% +4*

Step 3 Provetrue forn=r%k+1,iftruefor n=4%
ie.  prove 5% >3k g0

...............................................................
................................................................
................................................................

................................................................

Step 4 Sincetruefor n=1........oiiiiiiiiii,
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QUESTION 5 9 marks (start a new page)

a) The normal at the point P(47,2:%) on the parabola x* =8y intersects the y axis at Q.

1) Show that the gradient of the normal at P is —;

(i)  Show that the equation of the normal at Pis x +#y = 4¢ + 2¢°

(iii)  Find, in terms of #, the coordinates of Q.

(iv)  State the parametric equations of the locus of the midpoint of PO.

b) The points P(2p, p*) and 0(24,¢*) lie on the parabola x> =4y .
The chord PQ ,when produced, always passes through the point 4(2,0).

(i) Noting that p # g, show that p+g = pq.
(i)  Find the co-ordinates of A4, the midpoint of PQ

(iii)  Find the cartesian equation of the locus of A/

QUESTION 6 9 marks (start a new page)
. tdr . o 2
a) Evaluate the definite integral I using the substitution ¢ = 4 — w

N

b) Find J\hx—d%— using the substitution u = /1 —9x?
-9x

. 3
o -2
c) Use the substitution # = x+1 to evaluate j x dx
P Vx+1

(D

(1)
(1)
(1

(2
(D
2

3)

3)

€)
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QUESTION 7 9 marks (start a new page)

a)

Points 4, B and C lic on the circumference of a circle with centre O,
The point D lies inside the circle. ZABC =17° and £ADC = 34°

(i) Find Z40C giving reasons. (1)
(i)  State why ADOC is a cyclic quadrilateral, (1)
b)
A
T
B
C

A, B and C are three points on a circle with centre O.

The tangent at A meets the chord CB produced at T. X is the midpoint of CB.

Prove that AOXT is a cyclic quadrilateral. (3)
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¢)

AB is a tangent and CE is a diameter to a circle with centre Q.

£BAE is 48° and D lies on the circumference as show in the diagram.

(1) Find the size of LACE, giving reasons. (1)

(i)  Find the size of £ADC, justifying your answer with reasoning.

3)



STANDARD INTEGRALS

-

J cosaxdx

~

J sinaxdx

.
secZax dx

.
secax tanaxdx

.
dx

~

1
= 2
_
J /x2_a2

o

1
J \}x2+a2

1
xn-f—l
n+l

Inx, x>0

1.
~singx, a#0
a

, n¥E-—1;

x#0,ifn<0

1
=—-_cosax, a #0

1
—tanax, a#0
a

1
Esecax, azx(

x
—, a>0,
a

dx =1n(x+\fx2+a2)

NOTE: Inx= logex,

—a<x<a

dx zln(x+\fx2—a2), x>a>0

x>0
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