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Write your index number in the boxes above.
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Full marks are not necessarily awarded for a correct answer with no working. Answers must be supported by
working and/or explanations. Where an answer is incorrect, some marks may be given for a correct method,
provided this is shown by written working. You are therefore advised to show all working.

Answer all the questions in the spaces provided.

1 [Maximum mark: 8]
@ (i) Simplify m* —(m+2n)(m-2n). [2 marks]
(i)  Hence, evaluate 20189 °~20193x20185. [2 marks]

(b)  Ifa*+b®=2 and c®+d?* =3, find the value of (ac+bd )2 +(ad —bc)z. [4 marks]
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2 [Maximum mark: 10]

(a) Simplify the following:
1 1

i + , 3 marks
® 1+a" 1+a™ [ ]
2435 x 32"
ii _. 3 marks
(i) NELE [ 1
. 4
(b) Given that x = JE + 2, express N in the form of a+ b\/g. [4 marks]
_|_

.............................................................................. [Working may be continued next page]
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3 [Maximum mark: 4]

(@)  Solve the simultaneous equations Yy = x® and y= [2 marks]

X2

32
(b)  On the same axes, draw the graphs of y = x® and Yy =—, labelling the point of intersection
X

clearly on your sketch. [2 marks]

ACS(Independent)/Y3IPCoreMathsP1/2019/Final Year



4 [Maximum mark: 8]

(a) Giventhat -8<a<2 and -1<b<8, and a and b are integers.

Find

0] the smallest possible value of a>—b, [1 mark]

(i) the greatest possible value of ( ;) e [2 marks]
a+4) +

(b) Solve the inequality 12 —-3x < 3x—4 <6x-14 and hence state the smallest even number that
satisfies the inequality. [5 marks]
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5 [Maximum mark: 12]

2

3-y 2
(@)  Find the values of y when (%} =83 £ 4%, [4 marks]
14 11
(b) Find the value of x given that T = «/3“l . [3 marks]
2 1
(c) Solve the equation 4* +4 =5x4*. [5 marks]
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6 [Maximum mark: 7]

A company uses the function P =—n?+8n—12 to model its profits, in thousands of dollars,
when n hundred units of its products are manufactured.

(@) Factorise P =—n?+8n—-12 completely. [1 mark]

(b) Hence, sketch the graph of P =-n®+8n-12, clearly labelling the coordinates of the
axes-intercepts and turning point. [4 marks]
(©) State which of the following statements is true. Justify your answer. [2 marks]
(A) The company’s profit is minimized when 200 units are produced.
(B) The company’s profit is maximized when 600 units are produced.
(© For the company to make a profit, it must produce more than 100 units but less than
700 units.

(D) For the company to make a profit, it must produce more than 200 units but less than
600 units.
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7 [Maximum mark: 11]

The points A(-2,5), B(3, 10) and D(5, 2) are three vertices of a quadrilateral ABCD.
AB is parallel to DC and perpendicular to BC.

Find
(a) the equation of AD, [2 marks]
(b) the equation of BC. [3 marks]

The lines AD and BC are produced to meet at point X, find

(c) the coordinates of X, [3 marks]
(d) the ratio AX : DX. [3 marks]

y

4 B(3,10)

A(-2,5) C
D(5,2)
0 > X

.............................................................................. [Working may be continued next page]
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8 [Maximum mark: 12]
@ () Express x* —4x+10 in the form of a(x— h)2 +k. [2 marks]

x? —4x+10

(i) Find the range of values of x if
2x* +5x—3

<0 for all real values of x. [3 marks]

(b)  The roots of the quadratic equation 100x* = 29x —1 are «”and 42 where a, 3> 0.

Find
(1) the value of « + fand of af3, [5 marks]
(i) the quadratic equation whose roots are o and £ . [2 marks]
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9 [Maximum mark: 8]

Solve the following equations:

(@) log, (x+12)xlog, 2=1 [4 marks]

(b) 31— logs x _ 9(3Iog3 x -1 ) [4 marks]
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End of Paper 1
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AnNswers

1 (ai)  4n? (aii) 16 (b) 6
2 @) 1 @) 9 b) 2-—=+5
3 (a) x=2and y=8 ~Point of intersection is (2,8)

(b)

yﬂ.
y=x’
(2.8)
0 - X
4 (ai) -8 (aii) % (b) x> 1TO = smallest even number is 4
5 @ y=-50r1 (b) x =23 (c) x=1
6 (@) —(n—-6)(n—2) p
A
(b)
™
-12
(©) [D] The curve is above the n-axis (ie P > 0) between n = 2 and n = 6, which means profit
made in this interval of n.
7 (@ y=-—x+> (b) y=-x+13
31 5

© x(3.-3) (d  AX:DX =5:3
8 @) (x—2)%+6 (aii) —-3<x<

(bi) a+f=7 af= (bii) 10x2—-7x+1=0
9 @ x=4 or —3(NA) (b) x=1
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