R Factorising quadratics (x*2 + bx + c)

ROBINSON Worked solutions

This topic online

n Factorise x° - 49 (1 mark)

x*=-49es a d.;l,l,e.re.nc.e. of two sguares, since 41 = 72

xt-41 = (x'l"l)(.x-'f)
Checle by expanding
(x + '7)(.1. - 7) = .zz - T +7x - 49. The two middle terms cancel,

2
(.Q.a.vu\S x =<9

( + 'l)(.z - '7)

n Factorise x2 + 10x + 21 (2 marks)

Two aumbers: produet 21, sum \O

IRT=2\and 3+7=\0

(x 4+3)(x+7)

n Factorise x2 — 9x + 20 (2 marks)

Two aumbers: product 420, sum -9
(-4) % (-5) = 20 and (-4) + (-5) = -1
(x-4)x-5)

n Factorise x° + 9x + 14 (2 marks)
Expo..ndu\a (2 +a)(x +b) gives :L:. + (a0 +0)x +ab. 'The.N.J;ore. the two numbers must add to the
x °°°J’oc‘“u'"t ond MULtLPLD to the constant

Find two numbers that mu(.t‘\p(.:) o 14 and add to 9: thcy are 2 ond 7
x4+ 9e+i4 = (4+2)(e+7)

(x+2)x+7)

a Factorise x° + 5x — 24 (2 marks)

Two numbers: product =24, sum +§

AN (-3) =-24 ond 8 ¢ (-'S) =S
(x + 3)(.:. - 3)
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B a. Factorise x% — 3x — 40

b. Expand and simplify your answer to part a to check it.

«)

Two numbers: product -4O, sum -3

(-3) XS = =40 and (-3) + 5 = -3

(3 marks)

(x - %)(Jt. + S)
b) Check b:} expanding
= (x. - &)(x + 5)

= x24+5x-%x -40

xt=3x =40

2
Simplify fully -~ 16
+4

X (3 marks)

Factorise the top
= x*-16
Ty
- (.‘L + H‘)(x. - '-G)
x t4
Concel (x +4)

x -4

n a. Expand and simplify (x + 9)(x - 2)

b. Factorise x° - 3x - 28 (4 marks)

a)(x4+1)(x-2) = x*-2x 4+ =\ = x>+ Tx - \8

b) Find two aumbers that muLtiply €o -28 and add €o -3: theyare =7 and
4

b) x2-3x-28 = (x-7)x+4)

n By writing 732 -27%asa product of two factors, work out its value without a calculator. (3 marks)

732 - 27*

= (15 +27)(73-27)
= \OO0 X =%¢

“+£00
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m Factorise fully 3x2 - 48

Take swt the common gactor 3
= 3x*-48
= 3(x-\6)
Oc g perence of £wo squares
3 +4)(x-4)

(3 marks)

m a. Expand and simplify (x + 5)(x - 2) + 2(x + 2)

b. Factorise your answer to part a.

«)

(4 marks)

(JL'!'S')(.::.-I)
xr=-2x+Sx =10

x4+ 32 -\0
2(x+2) = 2x+Y4

= x24+3x-\0O+2xt Y

xt4+Sx-4¢

b) product -6, sum 4S5
¢x(-)=-6andc+(-)=5
(x + 6)(:::. - I)

m a. Expand and simplify (v + 7)(y - 7)

b. Factorise x° + x - 30 (4 marks)

&)(:)'\"7)(3-7) = g -7y 47y -ul= - ud
b) Find two numbers that Mu(.t‘\p(.d to =30 and add Lo I ‘tkcv ore é and =S
b) x2+x-30 = (&*‘)(JL-S)

robinsontuition.com/gcse-maths-topics | free GCSE maths worksheets with hand-written solutions | Robinson Tuition Page 3 of 4



m Amy is asked to factorise X2 - 4x - 12.
She writes x% - 4x - 12 = (x - 6)(x - 2)
a. Explain why Amy's answer is wrong, and write down the correct factorisation.

b. Factorise fully 2x* + 6x - 20

(5 marks)
o) Expanding Amy’s answer
(x=¢)x=-2) = x*-8x 412, which is not x2 - 4x - 12
o) The tuwo aumbers must molteply €o -12 and add to -4
{:kzj ore =6 and 2, s0o x> - 4x -\2 = (x - 6)(x + 2.)
b) Take out the common oca.c{:or 2 J,irs{:
22+ 6x =20 = 2(x2+3x ~10)
b) Factorise the 'LUNLN.'(::.«-.
2*+3x-10 = (x +5)(x-2)
b) So2x2+6x =20 = 2(x +5)(x - 2)
B - ohes-2
b. Factorise x? + 5x + 6 (5 marks)
o) Subtrackt s From both scdes
-2x ¥ -4
1=2 and reverse the :.AuLua.(.itj sega x & 2 +=2 and reverse the u\tluo.(.i‘tj seqn

Oivi&iaa by o M.amt:.ve Aumber reverses order: Fof example ¢ 72, but -3 <\ mockc,r &‘wi&&.nb

both b:) -2. Thes cs wlnd the ‘m!.iua(.d::) siqn reverses here
b) Find £wo numbers with pro&uo’t € ond sum S thzd ofe 2 and 3
x*+Sx+6 = (x+2)(x+3)
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