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CHIJ ST. THERESA'S CONVENT

2016 MID-YEAR EXAMINATION ADDITIONAL
MATHEMATICS

. . 10 .
1 The straight line x + y =12 meets the curve y = — + x at two points A and B.
X

(i) Calculate the coordinates of A and of B. [4]
(i) Hence, find the equation of the perpendicular bisector of AB. [4]
2 Solve the following simultaneous equations: [4]
37 =9 (37)
24+27 =9
3 (a) Find the value of ¢ for which the line y = 2x + ¢ is a tangent to the curve
y=2x"-6x+5. [3]

(b) Show that the equation (p + Z)x2 - 2(1/217 + l)x +4 =0 cannot have real roots

for all values of x as long as p > 0. (3]
4 (a)  Solve the equation 9*' =10 (3")-1. [4]
. 1 1+k
(b) Given that k = — and that p=——, provethat p =3+ 232. (4]
42 1-k
42
5 (a) Express | ————— | inthe forma+ b+/c where a, b and ¢ are constants.
P (2\6 -3V2 J
(3]
V40 1 ( 30
(b) Given that | — — — ———] = k~/2 , find the integer value of k. 4
{ T W g (4]

6 Itisgiventhat x* —x’ —7x" +x+6= (x2 - Z)Q(x) +ax — 4 for all values of x where

O(x) 1s a polynomial in x and a is a constant. Find

(i) O), [4]
(ii) the value of constant a , [1]
(iii) the reminder when x* — x* —7x” + x+ 6 is divided by x+3. 2]
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4

Start Question 7 on a fresh sheet of Answer Paper.

Hand in Questions 7 to Question 11 separately from Question 1 to Question 6.

7 (i) Find the range of values of m for which the line y = mx—4 meets the curve
y=2x*+2x+m. [5]
(ii) Using the smallest positive integer value of m found in (i), find the coordinates
of the point of intersection between the line and the curve in (i). [3]
8 (a) Solve the quadratic inequality 2x° —8x+14 > 3x> —8x +10. [3]
: 3+ ])2
(b) Find the range of values of x for which = & x+2 £ Zadoe=1). [5]

9 The roots of the equation 2x* —x + 6 = 0 are e and .

(i) Find the value of &® + 5. [4]
. 3. p3 5 . @3 35
(ii) Factorisea™ + " completely and show that o™ + f~ = — 3 [4]
(iii) Hence, form a quadratic equation whose roots are &’ and f°. [2]
10 If 5¢° + Ax* + x+3 = (x+1)Bx’ + Cx)+ D , find the values of A, B, C and D. [5]

11 () Given that f(x) = x* + 2x> — 17x + 6,
(a)  show that x — 3 is a factor, [1]
(b) solve the equation f(x) = 0, giving your answers to 2 decimal

places where appropriate. [3]

11
x+2x2-17x+6

(ii) Hence, or otherwise, express in partial fractions. [5]

~End of Paper~

Have you checked your work?
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Answer Key
1 (1) A=(1,11

2 x=3,y=0

) B=(, 7 (1) y=x+6

3 (@c=-3 (b)D=-4 (pt9) <0
4 @ x=-2 or x =0 b))  3+22
5 (a) 4410 +12 ®) k=17
6 (i) %) = %" —x—3 (i) a=-1 (i)  f(-3)=48
7 @) m<-2 or m>14 () (3, 3%)
8 (a) -2 <x £ 2 (b) —1g <x < 1
3 2
9 (1) -5% (11) —% (proved)

(iii) 8x* +35x+216=0

10 aA=6, B=5,C=1,D=3

11 (1) (a) f(3) =0 (b) x = 3orx = -5.37 or x = 037

i) :

x+8

2(x—3)—
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