Foundation Worksheet 7:04

Factorising trinomials
1 Which two integers:

Exercise 7:04

Il Factorise each of these trinomials. aadd to b multiply to
a xX2+4x+3 b x*+3x+2 2 Fagc‘:;;; e st
c xX2+6x+5 d 2+7x+6 am2+8m+9 bn>—3n+2
e x2+9x+20 f x2+10x+ 25
g x>+ 12x+ 36 h x2+10x+ 21 i x>+9x+18
j x*+ 14x+40 k x?+ 15x + 54 I x>+ 13x+36
m x2—4x + 4 n x*>—12x+ 36 o x*—-7x+12
p x*—9x+20 q x>+2x-3 rox*>+x-—12
s xX2+4x-12 t x?+7x-30 u x>-—x-2
v x?—10x-24 w x?—7x-30 X x*-x-56
] Factorise:
a a’+6a+38 b m>+9m+18 c y+13y+42
d p>+7p+12 e x2+12x+20 f n?+17n+42
g $2+2ls+54 h a®+ 18a + 56 i x*-3x—-4
j a2—2a-8 k p*-5p-24 I y>+y-6
m x>+ 7x—8 n q*+5q-24 o m?*+12m—45
p a*+ 18a—63 q y*+6y—55 r o x2—2x+1
s k*-5k+6 t x?—13x+36 u a’?-—22a+72
v p2+22p+96 w q>—-12q-45 x m?—4m-77
[EF] Factorise by first taking out a common factor (see example 5).
a 2x*+6x+4 b 3x?-6x-9 c 5x2—10x-40
d 2x?+ 16x+ 32 e 3x2-30x-33 f 3x2+21x+36
g 4a’-12a-40 h 2n2+8n+6 i 5x2—30x+40
j 3x*—=21x+ 36 k 3a>-15a-108 I 5x% + 15x — 350

Fun Spot 7:04 | How much logic do you have?
See if you can solve the three problems below.

1 What is the next letter in this sequence?
O, T, T,EF,S,S,?

2 A man passing a beggar in the street exclaimed,
‘T am that beggar’s father!” But the beggar was
not the man’s son. How can this be?

3 Two guards are guarding two sacks.
One guard always tells the truth, but the
other guard always lies, but you do not
know which guard is which. One of the
sacks is full of gold; the other is full of
peanuts. You are permitted to take one
of the sacks but you are not sure which one contains the gold.
You are also allowed to ask one of the guards just one question.

What question should you ask to ensure you get the sack of gold?
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¢ Which diagram will give the factors of 5x? — 19x + 12?
i 5x -3 i 5x —4 iii 5x -2 iV 5x -6

P

X -4 X -3 X -6 X -2

d Which diagram will give the factors of 12x? + 7x — 10?
i 6x +10 i 12x ~10 il 3x +5 iV 4x +5

2x =i x a7 4x =2 3x =

[P} Factorise these expressions.

a 2xX*+7x+3 b 3x2+8x+4 c 2x*+7x+6
d 2x*+11x+5 e 3x2+5x+2 f 2x*+11x+15
g 42+ 13x+3 h 5x2+17x+6 i 2?4+ 13x+15
j 2 —5x+2 k 3x2-11x+6 I 5x*-17x+6
m 4x? - 11x+ 6 n 10x*-21x+9 o 5x*—22x+21
p 2x*+x-10 q 3x2+4x-15 ro4x?+ 11x—3
s 2xX-x-6 t 2x2-5x-3 u 3x*—-x-30
v 6x2—5x-21 w 2x2—5x—12 X 4x?-x-18
[EF] Find the factors of the following:
a 122 +7x+1 b 6a>+5a+1 c 6p>+7p+2
d 10y2-9y+2 e 12x2—7x+1 f 9a?—-2la+ 10
g 8m2+18m-—>5 h 6n2—7n-3 i 21¢%—20q + 4
j 20x2-x-1 k 8m?-2m-15 I 18y?-3y-10
m 6a*+ 5d — 6 n 15k>+ 26k + 8 o 8x2+18x+9
p 4—3a-ad? q 2+m—10m? r 6+ 7x— 3x?
s 6—7x—3x? t 15-—x-—28x2 u 2+9n-35n2
v 3x2 + 10xy + 8y? w 2x2 — 5xy + 2y? X 5m?—2mn — 7n?
] Factorise by first taking out the common factor.
a 6x*+10x—4 b 6a>—-2a-4 c 6a*+9a-27
d 8x*+12x-36 e 6x2+28x+16 f 12p>+12p-9
g 30q*+55q—-35 h 10m? — 46m + 24 i 50a%+15a-5
j 4—6x—10x2 k 36 — 3t —3t? I 9+ 24x + 12x2

B Complete each in as many ways as possible by writing positive whole numbers in the boxes
and inserting operation signs.

a (... [ pe...[p=x...[]x...15
b (x...[ Dix...[D=x...[Jx-12

c ... [ Ppe...[ D=x2...5x+[]

d Gx...[ Pe...[ p=5x...[Jx...2
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7:06 | Factorising: Miscellaneous Types

First:
0O \Tlheb“ ?'qc‘l‘o:gmg.qml Always take out any common factor.
algebraic expressions, Then.
N remember this o

If there are two terms, is it a difference of two
squares, a* — b??

If there are three terms, is it a quadratic trinomial,
ax? + bx + ?

If there are four terms, can it be factorised by
grouping the terms into pairs?

checklist . . .

worked examples

1 4x?-36 2 15x%y — 20xy + 10xy?
= 4(x? — 9) common factor = 5xy(3x — 4 + 2y) common factor
=4(x = 3)(x + 3) diff. of 2 squares

3 8x2—40x+ 32 4 12—a- 6a?
= 8(x? — 5x + 4) common factor = (3 + 2a)(4 — 3a) quadratic trinomial
=8(x — 4)(x — 1) quadratic trinomial 36 Bg W -3¢ 2da

5 ap—aq—3p+3q
=a(p — q¢) — 3(p — q@) grouping terms into pairs
=(p-q9a-3) 47 n —Ba 2 3a

Exercise 7:06

[ Factorise each of these expressions:

a x2—-6x+5 b x*-9 cC xy+2y+9x+18 d a*-9a
e a?—6a+9 f 4x2-1 g 12x2-x-35 h a’>-13a+40
i 5a’b—10ab> i PP-q k pq—3p+10q—-30 | 7x*+11x—-6
m a’+ 3a—ab n 16 — 25a? o 1-2a-24a? p 4m+4n—am—an
q S5ay—10y+15xy r 15x*—x-—28 s xyr-1 t x2—x-56
u 2mn+3np + 4m + 6p v 100a? — 49x?
w 2 - 5x— 3x? x k?+2k-—48
[} Factorise completely:
a 2-8x? b 5x*—10x — 5xy + 10y c 2a’>—22a+48
d 3m?-18m+ 27 e x*-1 f pPP-4p2-p+4
g 4x?-36 h a®-a i 3a>-—3%a+ 120
j 9-9p? k 3k>+3k-18 I 24a>-42a+9
m ax? + axy + 3ax + 3ay n (x+y)?2+3x+y) o 5xy?—20xz?
p 6ax*+ 5ax — 6a q x*—y2+5x—5y ro3x?—12x+ 12
s 63x* — 28y? t at-16 u (a—2?%-4
v 1+p+p*+p’ w 8t> — 28t — 60 X 8—8x—6x?
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2a (a+b)p+q b G+x)(a+b) c m+3pm+5 d (a+c)(a+b) e Gx+y)3x—4)
f Gp-Hlp+q g b+3)a+0 h G+ Dy +4) i @+Da+D j (p+nig+5)
k ¢-Dx+1) I Q+y)4a-1) m(m+1n+1) n (x+m)(x+y) o (x+wx—y)
p x+2kx+y) q (@a+HA1+0 r (a-1@+1)
3a (+akx-—w) b (a+ob-ad) c (a+3)5-Db) d x-4(6-y) e +2)(A1-x)
f (ax-Dkx-1)
Prep Quiz 7:03
14 27 311 4x 53x 68 7x*-4 8x*-25 949-da> 10 9m’—4n’
Exercise 7:03
1a (x—2)(x+2) b (a+4)(a—-4) c (m+5@m-5) d p-9p+9)
e (y-10)(y +10) f x-1DK+11) g B-xC+x) h A-nA+n)
i T-T+y) j (@a-b)a+b) k (x—a)lx+a) I G+ -a)
m (3a-2)Ga+2) n (4x—-1)MAx+1) o (5p—-3)5p+3) p (7-2a)(7+2a)
q Gp—-a)Gp+a) r (m—-9n)(m+ 9n) s (10a —3b)(10a + 3b) t Ox+11y)(9x — 11y)
2 a 2x—-4Hkx+4) b 3(x—-6)(x+6) c 4(a-5)(a+5) d 5 -2)(y+2)
e 6(2Qa—b)2a+Db) f 3(x=3y)(x+3y) g 8-y +4 h 54p—q@p+¢q
i 4x-NDkx+4) j 3x-Dkx+1 k 2(6p—-1)(6p+1) I 2(1 -3 + 3x)
m 2(2a — 3m)(2a + 3m) n 505 -2a)(5 + 2a) o 2(10x —3y)(10x + 3y) p 2(7m—2n)(7m + 2n)

Challenge 7:03 The difference of two cubes (Extension)

Volume of part @

Volume of part (D Volume of part 3 Volume of part @

bxbxb (a—=b)xbxb (a—b)xaxb axax (a-b)

L@ =b+ (@b - b)) + (a’b — ab?) + (a® — a®b)

@ —b*>=(a—-Db)b* + (a—b)ab + (a — b)a®
=(a—Db)(a*+ab+D?
1 (m—n)(m*+ mn+n? 2 (x—y)(x2+xy +y2) 3 (a—2)(®+2a+4)
4 (m=3)(m*+3m+9) 5 (x—10)(x* + 10x + 100) 6 (y—5)(y*+5y+25)
7 4-n16+4n+n?) 8 B-RkO+3k+k) 9 (2m-3)(4m?>+6m+9)
10 (4x — 5y)(16x2 + 20xy + 25y2) n (Gx- 2)/)(25)(2 + 10xy + 4y2) 12 Gm-—7n)(9m* + 21mn + 49n?)
Prep Quiz 7:04
1 x> +5x+6 2 a*+2a-3 3 m—9m+14 4 xX*+10x+25 5 a’—4a+4 6 3,2
7 4,5 8 -5,3 9 4,-1 10 9, -2
Exercise 7:04
1a (x+3)x+1) b (x+2)(x+1) c (x+35)x+1) d (x+6)(x+1) e (x+35)x+4)
f (x+5x+5) g (x+6)(x+6) h (x+7)(x+3) i (x+6)(x+3) j c+10)(x+4)
k (x+6)(x+9) I (x+9)(x+4) m (x—2)(x-2) n (x—6)(x-06) o (x—4)(x-3)
p x—-3x—-4) q x+3)x-1 r (x+4)(x-3) s (x+6)(x—-2) t (x+10)(x-3)
u x=-2)x+1) v (x=12)(x+2) w (x—10)(x+3) X (x=8)(x+7)

2a (a+4a+2) b (m+6)(m+3) c G+60)y+7) d (p+3)p+4) e (x+2)(x+10)
f m+149)(n+3) g (s+18)(x+3) h (a+4)(a+14) i (x—-4)x+1) i a-Ha+2)
k (p-8)p+3) I G+3)6-2) m (x+8)(x-1) n (q+8(q-3) o (m+15)(m-3)
p (a+21)(a-3) q O+1DGy -5 r (x—1Dkx-1) s (k=3)(k-2) t x—-9x—-4)
u (a—18)(a—4) v (p+6)(p+16) w (q-15)(q+3) Xx (m=-11)m+7)

3 a 2(x+2)(x+1) b 3(x-3)(x+1) c 5(x—4(x+2) d 2(x+4)(x+4) e 3(x—1D)x+1)
f 3(x+3)(x+4) g 4(a-5)(a+2) h 2(n+3)(n+1) i 5(x—4)(x-2) i 3Gc=-3)x-4
k 3(a-9)(a+4) I 5(x+10)(x—-7)

Exercise 7:05

1 a iii b iv c ii d iv

2 a x+ Dkx+3) b (Gx+2)(x+2) c 2x+3)(x+2) d 2x+ Dkx+5) e Bx+2)kx+1)

f 2x+5)(x+3) g (x+3)“dx+1) h (5x+2)(x+3) i 2x+3)(x+5) i x-Dkx-2)
k Bx-2)(x-3) I (5x—2)(x-3) m (x—2)(4x-3) n 5x-3)2x-3) o (B5x—-T7)(x-3)
p Qx+5)(x-2) q Gx-5x+3) r (x+3)4x-1) s 2x+3)(x-2) t 2x+1Dx-3)
u Bx-10)0(x+3) v 2x+3)3x-7) w 2x+3)(x—-4) X (x+2)4x-9)

@ INTERNATIONAL MATHEMATICS 4




Gx+1DMAEx+1)
(Ba-2)3Ba-5)
2m-3)(4m +5)
@ +a)(1-a)

2 -5n)(1 + 7n)
2Gx — 1)(x+2)
32p-1DQ2p+3)
33-6)(t+4)

M A Th CT X ~hoo

b
g
|

q
v
b
g

Ba+1)Qa+1)
Qm+5)4m-1)
(6y —5)3y +2)
2 +5m)(1 -2m)
Gx +4y)(x + 2y)
2Ba+2)(a-1)
53q+7)(2q-1)

c Gp+2)2p+1)
h 2n-3)Bn+1)
m (2a+3)Ba-2)
r Gx+2)3-x)
w (2x—y)(x—2y)
¢ 3a-3)(a+3)
h 2(56m-3)(m-4)

= a X n 3 —a

Gy-2Qy-1
(7Tq—2)(3q—-2)
Gk +4)(5k +2)
2-3(x+3)
(5Gm = 7n)(m + n)
42x-3)(x+3) e
55a-1)Q2a+1) j

~0o—o0

Gx-DMAx-1)
(4x—-1)Gx+1)
(2x+3)4x+3)
(5-7x)(4x+ 3)

203x+2)(x+4)
22 -5x)(1 +x)

33 4+ 201 + 2x)

x+3)x+5) =x>+8x+ 15, (x=3)(x+5) =x> + 2x — 15; (x + 3)(x = 5) =x* — 2x — 15;

(x=3)(x=5)=x*—=8x+15; (x + D(x + 15) = x> + 16x + 15; (x — 1)(x + 15) = x* + 14x — 15;
(x+ 1Dx=15) =x*> = 14x = 15; (x — D(x = 15) =x*> — 16x + 15
b (x—Dx+12)=x+11x-12; (x =12+ D =x>—11x—12; (x=3)D(x+4) =2 +x — 12;

=D +3)=x-x-12; (x-6)(x+2)=x"—4x—12: (x = D(x+6) =x> +4x - 12

€ = D=4 =x-5x+4 (x+Dx+4) =x+5x+4, (x=D(x=3)=x>=5x+6; (x+2)(x+3) =x>+5x+ 6
d Gx+Dx+2)=5x"+11x+2; G5x+ 1(x—2) =5x" = 9x — 2; (5x— 1)(x +2) = 5x> + 9x — 2;
Gx—1Dx—2)=5x>—11x+2

Challenge 7:05 Another factorising method for harder trinomials
1 2x+3)x+2) 2 dx+Dx-5 3 Cx-9HDx-3) 4 Qx+DGx+2) 5 Gx—Dx+2) 6 4x-3)3Bx—-4)

Exercise 7:06

1a (x-5xx-1)
(a-3)a-3)
5ab(a — 2b%)
a(a+3-Db)
5y(a—2 + 3x)
2m+3p)(n+2)
2(1 — 201 + 2x)

3(a-8)(a-5)
alx+y)(x+3)
x=-ykx+y+5)
a(a—4)

N
:ng—'mm:.ng—'m

Prep Quiz 7:07

x-Dx+ D +1)

(x=3)x+3)
2x-1DR2x+1)
Pp-9p+q

4 -5a)(4 + 5a)
Bx—7)3Bx+4)
(10a — 7x)(10a + 7x)
5(x—y)(x—2)
p-Hp-D@p+1
91 -pA+p)
x+yx+y+3)

r 3(x—2)(x-2)

v (1+pQ +p2)

ST tho < S 35— ho

SvwoxmOogw®woxm~N

x+2)(y+9)

(4x —7)3x + 5)
(p+10)(g—3)

(1 +4a)(1 — 6a)
(xy —Dxy+1)
Q+x1 -3x)
2(a—8)(a-3)
4(x-3)(x+3)
3(k+3)(k—2)
5x(y = 229(y + 22)
7(3x —2y)(3x + 2y)
4Q2t+3)(t - 5)

X =+ —sSs QX T T Q

ala—-9)
(a-5)(a-8)
(7x=3)(x+2)
(m+n)4—-a)
(x=8)(x+7)
(k+8)(k—06)
3(m - 3)(m - 3)
a(a-—1)(a+1)
32a-3)(4a-1)
a(Bx —2)(2x + 3)
(@+4)(a-2)(a+2)
22+ x)(2 - 3x)

I ;—i 3 4 4% 53x(2x+3) 6 (x+3)x+4) 7 x-Tx+7) 83x+17 9 (x+yG+a)
10 2x—1D(x+5)
Exercise 7:07
2 4 1 5 1 7
2 = = 2 H £ 2 : h L
Taoxs b s €3 8 g 3 3
.ox+1 1 2y—-3 a—4 x+6
P j o x+2 k o1 | > m3— n x+1 ° = p a—-4
-3 . Xz s x+1 t m+8 u t+4 a—x w x—1 x 2(3a-2)
9 X+l x+3 m—4 3 a+3 -1 2a-1
y-3 10 15 1 3(1+2a) y(2y +3) 2x+5
23 & b = ¢ d 3 €3 51-2a) & 30+ 9
. 1 x+7 a+3 x+3 m+1 (a+2)(a—4)
— X+l Kk 42 I 1 X+
! x+1 ! x-5 a-1 m x+7 " m+5 ° (a+4)(a-1)
x+4 a (a+b-c)(a-c)
P =3 al " a1 2 t a+c
2 9 3 m 5k
= 2 f 1 m h 2%
336 b 3 €3 d 3 ¢ 5G+D 6 £ 3 k-1
. n-3 . y a+1 X+2 p+4 (n=7)(n-3)
—— k — I 1 — — —_— 2
ST R a3 mi3 "2 % D7)
p 2 q 3x-1) r 1 s 2 (p+q+np=q)
P+q

ANSWERS




