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READ THESE INSTRUCTIONS FIRST

INSTRUCTIONS TO CANDIDATES

1. Find a nice comfortable spot without distraction.

2. Be fully focused for the whole duration of the test.

3. Speed is KING. Finish the paper as soon as possible then return-back to Check Your Answers.
4. As you are checking your answers, always find ways to VALIDATE your answer.

5. Avoid looking through line by line as usually you will not be able to see your Blind Spot.

6. If there is no alternative method, cover your answer and REDO the question.

7. Give non-exact answers to 3 significant figures, or 1 decimal place for angles in degree, or 2
decimal place for $$$, unless a different level of accuracy is specified in the question.

Wish you guys all the best in this test.
You can do it.

| believe in you.

Team Paradigm

If you are struggling in this paper, it’s an indication to work harder!
If you need support and personalised guidance, you can find us here
www.mathtutor.com.sg
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Solving Fractional Equations (Quadratic Formula)

1 | solve the equation —— — #=10 — 4. [3]
x+1 1-x
Solving by Completing The Square
1 | () Express x? — 3x — 8 in the form (x + a)? + b. [2]
(b) Hence, solve the equation x? — 3x — 8 = 0, giving your answers [2]
correct to two decimal places.
Sketching
1 | (i) Sketch the graph of y = —(x — 1)? + 4. [3]
Indicate clearly the values of the points where
the graph crosses the axes and the turning point
on the curve. o
(if) Write down the equation of the line of symmetry [1]
of the graphy = —(x — 1)? + 4.
(iii) explain why there is no intersection between [1]
theliney =5andy = —(x — 1)? + 4.
2 | (a) Factorise —x? + 5x + 6. [2]
(b) Sketch the graph of y = —x? + 5x + 6, indicate clearly the x-intercepts [2]
and y-intercept.
(c) Write down the equation of the line of symmetry. [1]
(d) Write down the equation of a horizontal line that [1]
intersects the graph of y = —x? + 5x + 6 at "
only one point.
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3 | The diagram shows a quadratic curve y = x2 + px + q,
which cuts the x-axis at —2 and 5. f e
(@) Find the values of p and of g. \ / 2]
(b) Explain, with mathematical reasoning, whether R . 112
the curve y = x? + px + g can meetthe liney = —13. \/
Quadratic Equations (Real World Questions)
1 | A helicopter makes a trip to a destination 500 km away. The average speed of the
helicopter is x km/h.
(a) Write down an expression, in terms of x, for the time taken for the helicopter to | [1]
reach its destination in hours.
(b) On the return trip, the helicopter reduced its average speed by 25 km/h. The | [1]
return trip took 15 minutes longer than the outbound trip.

(i) Write down an expression, in terms of x, for the time taken by the helicopter
to make the return trip in hours. [2]

(i) Form an equation in x and show that it can be reduced to
x? —25x — 50000 = 0.

(iii)Solve the equation x2 — 25x — 50000 = 0, giving both answers correct to | [2]
2 decimal places.

(iv)Calculate the time taken, in hours and minutes, for the helicopter to [2]
complete only the return trip. Give your answer correct to the nearest
minute.

2 | A shopkeeper bought n pencils for $52.
(@) Find an expression in terms of n, for the cost, in dollars, of each pencil. [1]
(b) The shopkeeper bought another 150 pens. Given that each pen costs 2 cents more | [2]
than a pencil, show that the total cost of the 150 pens is $(M). 3
(c) The shopkeeper sold all his pens and pencils at $1 each. He made an overall 3]
profit of $165.
Write down an equation to represent this information, and show that it simplifies
© 2]
n? —70n — 7800 = 0
(d) Solve the equation n? — 70n — 7800 = 0. 2]
(e) Find the cost of each pencil.
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Answer Key

Solving Fractional Equations (Quadratic Formula)

1

1 6x%-10

=4

x+1 1-x2
1 6x2-10
x+1  (1—x)(x+1)

1-x  6x*-10
1-x0)(x+1) (1-2)(x+1)

1-x—6x2+10 4
(1-0)(c+1)
—6x2-x+11 _
(1-0)(x+1)

—6x% —x + 11 = 4 — 4x?
—6x%2 —x+11+4x2—-4=0
—2x2—x+7=0

_ /D240

= 2(-2)
x ~ 1.63750rx ~ —2.1375
x~1l64orx ~—2.14

Ans: x =~ 1.640rx =~ 2.14

Solving by Completing The Square

1

(@) x?2—3x—8 5
; 0 (x-3) =%

2 2
—(x—z)z—(—a)—f‘ s
(-2 - =t [T

=470 0or —1.70

2
Ans: (a) (x - %) - % (b) 4.70 or -1.70
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Sketching
1| Ans: (i) Ty (ii) x = 1 (iii) The maximum value
LI of y is 4 thus it does not intersect
4 the liney = 5.
(-1.0) 3,0 |
2 [ 0 2 \ 4

2|/ (@ —x%>+5x+6

= —(x*—5x—6) or —x2+5x+6

=—(x+1)(x—6) =+ 1(-x+6)

Ans:(@)-(x+1)(x—=6)or (x +1)(—x +6) (b)
() x =25 (d)y =12.25 /\ .

@y=@x-5x+2)
y=x%-3x—10

Ans: (a) p = —3, g = —10 (b) As the lowest point of the curve isat y = —12.25, the
curve will not meet the line y = —13.

Quadratic Equations (Real World Questions)

1

500 500 _ 15

O s~ T
500(x)(60) — 500(x — 25)(60) = 15(x)(x — 25)
30000x — 30000(x — 25) = 15x2 — 375x
15x2 — 375x = 30000x — 30000 + 750000
15x2 — 375x — 750000 = 0

x% — 25x — 50000 = 0

(iv) Time taken for return trip

(i) x* — 25x — 50000 = 0 500
x = —(—25)+/(-25)2—4(1)(-50000) = Y—25
2() _ 500
251200625 236.4559108-25
- 2 = 2.364559109 h
x = 236.4559108 or —211.4559108 =2 h (0364559109 x 60) min
x = 236.46 or —211.46 = 2 h 21.87354654 min

= 2 h 22 min (nearest min)

Ans: (a) 22 hours (b)(i) == hours (ii) x? — 25x — 50000 = 0

(iii) x = 236.46 or —211.46 (iv) 2 h 22 min
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2| (b) 150 (= +0.02)
- 150 (5200+2n)

100n
_ 7800+3n
n

(©) (150 + n) — — 52 =165
150n + n? — (7800 + 3n) — 52n = 165n
n? 4+ 150n — 7800 —3n — 52n — 165n =0
n? — 70n — 7800 = 0 (shown)

7800+3n
n

(d) n? — 70n — 7800 = 0
n= 70++v/36100
2
=130 or —60

52
© 5
= $0.40

Answers: (a) $ == (b) - (d) n = 130 or —60 (€) $0.40
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