3 F Paradigm

Specialising in O Level Mathematics

MUST KNOW QUESTIONS TO CONQUER

ALGEBRA

Expansion & Factorisation

1

a) Simplify a(5b — a) — (b — a)?.

b) Factorise 6d? + 30de — 10e — 2d completely.
Ans: (a) 7ab — 2a? — b? (b) 2(3d — 1)(d + 5e)

a) Simplify 5(3x — 5)? — 3(5 — 3x).
b) Factorise completely —25y2 — 5xy + x + 1.

Ans: () 45x% — 141x + 110 (b) (1 — 5y)(1 + 5y + x)

Expand and simplify (2x — 1)(2 — 3x) — 3x(2x — 5).
(b)Factorise completely 24ab — 4ac + pc — 6pb.

Ans: (8) —12x% + 22x — 2 (b) (6b —c)(4a-p)

(a) Factorise completely 16p* — 81q*.
(b) Factorise 9x2 — 12xy + 4y?2.

Ans: (a) (2p — 39)(2p + 3q)(4p* +99%) , (b) (3x — 2y)?
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Changing Subject Formula

1 2
Make t the subject in the formula x = 2t / Zk -
2k4+3t
. —2k2x2 _ 2k2x2
Ansit =1 oae OF Tt nane
2 y3 — xZ
W==6
7
(a)Calculate the value of W when y =5 and x = —4. Write your answer correct to two
decimal places.
(b)Rearrange the formula to make x the subject.
Ans: (2) 2368 () x = + 22T
3 | Itisgiven that 1 — 222 = 2221
] b+2c 2
Express b in terms of a and c.
. 1. _ 4ac—6c+2a
Ans: b = ————
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Fractions
1 | Write as a single fraction in its simplest form —>— — ——
(3-x)2 x-3
. 4x+3 4x+3
Ans: 3 or G0
2 . . 7 _ 2p-1
(a)Express as a single fraction 5o Top—iz'
. e 6x2—17x+5 _ 15x+5
(D)Simplify 18x2-2 10—4x’
. —10p2+17p+8 5
Ans: (a) s (b) ”
3 . . 4x3-25xy?
SImpllfy2xz+7xy—30yz'
Ans: m
x+6y
4 | Express :__ zfx +——as a single fraction in its simplest form.
2-3x 9x<—4 3x+2
Ans: ——
2-3x
5 ion —~L -2
(a) Solve the equation PrerTemes Salra
Ans: x = 2.71 (3s.f.) or —2.21 (3s.f)
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Quadratic Equation

1

Peter bought m kiwi fruits for $64.

(@) Find an expression, in terms of m, for the cost of one kiwi fruit in cents.

(b) Given that 5 of the kiwi fruits were rotten and could not be sold, Peter sold each
remaining kiwi fruit at 40 cents more than he paid for it. Without simplifying, write
down an expression in terms of m, for the total amount he received from the sale of
the Kiwi fruits.

(c) He made a profit of $26 from the sale of the kiwi fruits.

Write down an equation in m to represent this information, and show that it reduces to

m? —70m — 800 = 0.

(d) Solve the equation m? — 70m — 800 = 0.

(e) Find the selling price of a kiwi fruit.

Ans: (a) % (b) (m —5) (% + 40) (c) Refer to answer key (d) 80 or -10 (e) $1.20

A pond is filled up with 60 m? of water. There are two pumps, A and B which can be

used to drain the pond. Pump A can drain the water at a rate of x m® per minute, while

Pump B can drain the water at a rate of (x + 0.3) m®per minute.

(@) (i) Write down the time taken, in minutes, for Pump A to drain out all the water from
the pond completely.
(if) Write down the time taken, in minutes, for Pump B to drain out all the water
from the pond completely.

(b) Given that Pump A takes 3 minutes and 20 seconds more than Pump B, form an
equation in x and show that it reduces to 10x? + 3x — 54 = 0.

(c) Solve the equation, 10x2 + 3x — 54 = 0 and hence write down the time taken in
minutes for Pump A to drain out all the water from the pond completely.

(d) If both pumps are turned together, will the pumps be able to drain out all the water
completely within 12 minutes? Explain your answer.

Ans: (a) % (b) xfg 2 (0) 3% (d)27.5 No. Refer to answer key

Mr. Lee went on a journey of 190 km. For the first 100 km, he drove at an average speed

of v km/h. For the remaining journey, he drove at an average speed which was 25 km/h

slower than the speed for the first 100 km.

(a) Write down an expression, in terms of v, for the time taken in hours for the first 100
km.

(b) Given that the journey took a total of 2 hours 45 minutes, from an equation in v and
show that it simplifies to 11v2 — 1035v + 10000 = 0.

(c) Solve the equation 11v% — 1035v + 10000 = 0, giving each answer correct to two
decimal places.

(d) Which solution in part (c) represent the speed for the first 100 km of Mr Lee’s
journey? Given a reason for rejecting the other solution.

(e) Find the difference between the time taken for the first and second parts of the
journey. Give your answer correct to the nearest minute.

Ans: (a) 1% (b) 11v%2 — 1035v + 10000 = 0 (c) 83.16 or 10.93 (d) 83.16. The other

solution is rejected because it will give a negative speed for the second part of the
journey. (e) 21
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