Fully-Worked Solutions

2 Factorisation and Algebraic
Fractions

UPSKILL 2.1

1 (a) m(2m+5)=2m2+5m
(b) 3n(n —4) = 3n* - 12n
(¢) =5¢(2q + 3) = 104> — 15¢
(d) —4y(7 - 2y) = 28y + 8y’
2 (a) (-x+ 1)(.x+4)=_x2+4x+x+4
=x>+5x+4
(b) (2y+5)(y+3)=2y2+6y+5y+15
=2y + 11y + 15
(© (m—z)(3m—4)=3m2_4m_6m+8
=3m’ — 10m + 8

d @n-1DBrn-5=6n>-10n-3n+5
=6n*-13n+5

(e) h+ 7)h —3)=2h*-6h+Th-21
=2hn*+h-21
) (2 -3k)(5k +2) = 10k + 4 — 15k — 6k
=15k + 4k + 4
(2) 23p + 4)(5 - 2p) = 2(15p — 6p* + 20 — 8p)
= 2(=6p* + Tp + 20)
=—12p% + 14p + 40
(h) =34 = 3¢)2q + 7) = =3(8¢ + 28 — 64° — 21q)
—3(=64> — 13g + 28)
184% + 39g — 84
3 (a) (2h + k) = 4W* + 4hk + k>
(b) (Bx — 4y)* = 9x? — 24xy + 16y*

(©) 5Qe +f)* = 5(4e* + def + 7
=20e? + 20ef + 5f°
d) =5(v = 2w)? = =5(0* — dvw + 4w?)
= —5v% 4+ 20vw — 20w?

(©) 3(p - 39)p + 39) =3 - 9

=3p? - 274
(f) =2(4m + 3n)(4m — 3n) = =2(16m*> - 9n?)
= -32m® + 18n°
4 (a) 5(b-2)+3b=5b-10+ 3b
=8b - 10
(b) 8¢ —2(Be +4) =8e — 6e — 8
=2e¢ -8
(©) 3x(2x+5) —2(x-3)=6x>+ 15x - 2x + 6
=62+ 13x+ 6

@D m+7-m+2?>=9m+7-m*—4m -4
=-m’+5m +3
@ 3Qa-1)+2a+2?=6a-3+2a>+8a+38
=2a"+ 14a + 5
() 5x* = 2(x +3)(x = 5) + 4x = 5x% = 2(x% — 2x — 15) + 4x
= 5x% = 2x% + 4x + 30 + 4x
=3x" + 8x + 30

5 (a) A= %(6x)(4x - 3) =3x(4x - 3) = 12x* — 9x

(b) A= %(4x -8)Bx+2)=(2x-4)(Bx+2)=6x* - 8x -8

6 Number of Science workbooks = x — 2
Price of each Science workbook = 18 + 2 = RM20

Total cost of workbooks
= 18x + 20(x — 2)

= 18x + 20x — 40
= RM(38x — 40)
UPSKILL 2.2

1 (@) 9x-21=3B3x-7)

(b) 14h + 21k = 7Q2h + 3k)

(c) 4m* — 6m = 2m(2m — 3)

(d) 6vw + 8wx = 2w(3v + 4x)

2 (a) b*-—64=0b" -8
=B+ 8)(b-73)
(b) 4m®> = 25 = 2m)*> - 5°
=Q2m+5)(2m-75)
©) @ -9x* =a* - (3x)°
= (a + 3x)(a — 3x)
(d) 5x% = 20y* =50 — 4%
=507 = (2]
=5(x + 2y)(x — 2y)
3@XA+Tx+12=x+3)x+4

() m*> = 11m + 30 = (m - 6)(m - 5)

©) w+5w—14=w+Tw-=2)

d) 36> -2a-8=QBa+4)(a-2)

(e) b>+14b +49 = (b + 7)*

(f) 4x* - 20x + 25 = (2x — 5)?

4 (a) 2hx + 3ky + kx + 6hy = 2hx + kx + 3ky + 6hy
= x(2h + k) + 3y(k + 2h)
=(x+ 3y)2h + k)

(b) 3a* + 10mn — 5am — 6an = 3a*> — Sam + 10mn — 6an
a(3a — 5Sm) + 2n(5m — 3a)
a(3a — 5Sm) — 2n(3a — 5m)
= (a - 2n)(3a — 5m)

5 A=%(x+1)(3x+6+x+2)+%(x+2)(4x)

= %(x + 1)(dx + 8) + 2x(x + 2)

=2(x + D(x + 2) + 2x(x + 2)
=2x+2)(x+ 1 +x)
=2(x + 2)2x + 1) cm?

UPSKILL 2.3

1 @ 2yy+3)-(+3)=2>+6y-y-3
=2y +5y-3
=2y -DH+3)
B) x(x+6)+ (6 -x)=x>+6x+6—x
=2 +5x+6
=(x+2)(x+3)
© P+3)p-=3)-207°-17) =p*-9-2p* + 34
=25-p°
=G5 +pGS-p)
@ @Bn-Dn+2)-4n+2)=3n>+5n -2 —4n -8
=3+n-10
=@n-50n+2)

6 _25-12 _ 13

2 (a) S
2m  Sm 10m 10m
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b L 2 _GrD+d
2 x+1 2x(x + 1)
Sx+ 1
T o2x(x+ 1)
© 3 4 2 _30-3+20+2
y+2 y-3 O+20-3)
_3y-9+2y+4
O +2)( - 3)
_ 5y-5
6+ -3)
) Sw +w—1=5w(w—3)—(w—1)(w+3)
w+3 w-=3 w+3)(w=3)
_5w2—15w—(w2+2w—3)
- W+ 3w = 3)
4w - 17w +3
B w> =9
© Antl 5 20n+D-50-5)
3n(n—5) 6n 6n(n — 5)
_8n+2-5n+25
~ 6n(n-5)
_ 3n+27
" 6n(n - 5)
® 2 RS S Y RV )
b-4b+3) b+3 (b - 4)b+3)
2+ b -3b-4
(b-4)b+3)
32 -3b-4
S (b-Hb+3)

() da + 5 _a—3= (4a +5) — (a — 3)(a - 3)

-9 a+3 (a+3)a-73)
_da+5-(@-6a+9)
- a* -9
_ —a*+10a - 4
- -9
_ - 10a+4
- 9-4a2

2% +4x -3 3x-5
+

50 — 8x? 2x -5
_2x2+4x—3+3x—5
T 2025-4x)  2x-5
2% +4x-3 +5—3x
T25-205+2x)  5-2x
2%+ 4x -3+ 2(5 +2x0)(5 - 3x0)
B 2(5 - 2x)(5 + 2%)
2%+ 4x -3 +2(25 - 55— 6x)
- 2(5 = 2x)(5 + 2x)
2% +4x -3 +50— 10x — 127
- 2(5 = 2x)(5 + 2%)
_ —10x% - 6x + 47
725 - 20(5 + 2%)

3 (@) 4w -2)x3w+3)=12(w = 2)(w + 3)
=12W> + w - 6)
= 12w+ 2w =72
(b) 32x+5)x43 —x)=-122x + 53 — x)
=—12(15 + x — 2x%)
= 24x> - 12x — 180

(h)

(c) 8(5 —3x) x %(x +2)=6(10 —x — 3x%)
=60 — 6x — 187

@ %<2y +3)x 176<3y ~2) = 6(6* + 5y - 6)
= 36y* + 30y — 36
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3p+2

Gr+2)p-3)
1

p-3
5 . _ (Bx=52x+3)
(b) (6X -X - 15)—7X(2X+3) —W
3x-5
Tx
© mx —my — nx +ny _ x(m — n) — y(m — n)
X = xy x(x = y)
G =ym=—n)
x(x =y)
m-n

4 (a) Gp+2)+@p*-Tp-6)=

X

) 2x% + 3x — 4ax — 6a _ x(2x + 3) — 2a(2x + 3)
6x + 9 3(2x + 3)
_ (x=2a)2x +3)
T 32x+3)
_x—2a
3

3m + 6n m* — 3mn _ 3(m +2n) % m(m — 3n)
10m* - 15m = 6m + 12n Sm(2m - 3) 6(m + 2n)
_ m-=3n
©10Q2m - 3)

5 (a)

15p* = 10, > - 94’
(b 1P bq =99
(-39 6p — 4q
230G =29) . +39)(p = 39)

(- 397 2(3p - 2q)
_ 5pp +3q)
2(p - 39)
© 15abc? - 9a°b _ 15abc? y a(3a — 4b)
6a -8 ~ 3a® - 4dab 2(3a — 4b) 9a°b
5¢?
" 6a
Ox? — 25y* | 3x% — 2xy — 5)°
d + 3
12xy — 3xz 4y” - yz
_ Cx+5Bx =5y y@y-2)
3x(4y - z2) Bx =5y)(x+y)
- YBx+5y)
- 3x(x +y)

6 (a) (6x + 5y)(2x — 3y) — (2x — 3y)?
= (2x — 3y)(6x + 5y — 2x + 3y)
= (2x — 3y)(4x + 8y)
=4Q2x = 3y)(x + 2y)

(b) (57% + 10n) = ("> — 4) — (3 = 2n)

I 7L NP
n+2)(n-2)

_Sn-=0CB-2n)(n-2)

- n—-2

_ 5n — (=2n% + 7n - 6)

- n-2
2n* - 2n + 6

- n-—2

_2(n2—2n+3)

- n—2

(©) 32y =3) - (3y’ + 10y - 8) + (2 - 3y)
- . By =2 +4
=32y -3) 13y
—30y—3) 4+ Z2WO+A
=32y-3)+ 13y
=6y-9+y+4
=T7y-5



(d) (m® + 5m* — 14m) = (m* — 4) X 3m* + 2m — 8)

= m(m* + Sm — 14)x+
(m + 2)(m - 2)

3m — 4

=m(m + T)(m — 2) X

=m(m+ 7)3m — 4)

Summative Practice 2
Section A

13m-4-10+5m=8m - 14
Answer: D

2 15— (3x% + 4x — 15) = 30 — 4x — 3x?
Answer: C

3 (e—fP=e+f*—2ef=24-2(-8) =40

Answer: C
4 (h+ 2k)? — 8hk = h* + 4k* + 4hk — 8hk
=W + 4k* — 4hk
= (h - 2k)?
Answer: B

5§ 3x-2-3y-x)=3x-2-3y+3x
=6x—-3y-2
=32x-y) -2
=3(12) -2
=34
Answer: D

6 WR-i=h+kbHh-k
40 = 8(h — k)
h—k=5
Answer: A

7 2(11x —4) + (6x + 1)(x — 2)
=2x—-8+6x2—1lx-2
=6x* + 11x - 10
=0Bx-2)2x +5)
Answer: A

8 2 -Tx-Dx—-2)-3(x-2)
=(x-2)2FP%-Tx—1-3)
=(x-2)2F - Tx—4)
= (x - 2)2x + D(x — 4)

Answer: B
2
9 A
X+ 1
B PH+x  x(x+1)  x
-1 Gx+Dx-1 x-1
C X-x  xx=1  x
X-1 (x-Dx+1 x+1
D 2x
2x + 1
Answer: C
10 2 4 =2(y+5)—4(y—2)
y-2 y+5 O=20+5)
=2y+10—4y+8
-2 +5)
_ 18 — 2y
-2 +5)
Answer: D
1 Sx+1 2 5x+1-22x+3)
4 -9 2x-3 45 -9
_ 5x+1-4x-6
43 -9
_ x-=5
432 -9

X 3m — 4)(m + 2)

Answer: B
2 4w22— L, 2w _(Qw+ 1)(22w -D, 2w
w 6w + 3 w 32w + 1)
_22w-1)
- 3w
Answer: C

13 (15m*2® - 24mn*) + 27m’n

2Tm’n
_ n*(5m — 8n)
om?
Answer: A
14 X+ xy — 6y° . X = 9y?
6xy o x
_ (x4 3y)(x = 2y) % 2x
6xy (x + 3y)(x - 3y)
_ x=2
3y(x = 3y)
Answer: A
Section B

1 (@) 53-w)=15-5w
(b) 2x(3x — 2) = 6x* — 4x
(c) =3y(4 — 5y) = =12y + 15y?
(d)4x-1)-—B-x)=4x—4-3+x

3mn*(5m — 8n)

=5x-17
2 (@ A-B=1+p-(1-p)
=1l+p-1+p
=2p
AB = (1 -p)1 +p)
=1 —p2
(b) 64> — ab — 12b* = (2a — 3b)(3a + 4b)
3
Statements TRUE or FALSE
@ 3h+7)—kth+T7)=Mh+T7)3 -k FALSE
(b) 25h* — 81k* = (5h)* — (9k)*
= (5h — 9k)(5h + 9%k) FALSE
(©) 9a* - (b + c)?
=(Ba)’ - (b +c) TRUE
=QBa+b+c)3a-b-c)
) 2 3 _ 4 B 3
x+3 2x+3) 2(x1+ 3) 2(x+3) TRUE
T2+ 3)
4 (a) (m+n)?=m>+n+2mn
=113 + 2(56)
=113 +112
=225
(b) (m —n)*> =m* + n* - 2mn
=113 - 2(56)
=113 -112

=1

(©) m*>—n*=(m+ n)(m - n)

= (V225)\1)

=15

@) m*n — mn® = mn(m?* — n?
= 56(15)
=840

Section C

1 (@ (G x2x-5)-32x-5)=2x-5x-3)

(i) x(b—¢) —=ylc=b)=(b-c)x+y)
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(iii) 3ac - 2ad + 9bc — 6bd = 3c(a + 3b) — 2d(a + 3b)

= (a + 3b)(3c - 2d)
(b) (i) Perimeter = 2[(5x + 2) + (4x — 3)]
=29x-1)=(8x—-2)cm
(i) Area = (5x + 2)(4x — 3) = (20x> — 7x — 6) cm?

(c) Area = %(4): - 2)Bx +5)

=2x-1)GBx+5)
= (6x* + 7x — 5) cm?

2 (@) () (6m*—Tm—-20)+@2m->5)=

2m — 5
=3m+4
(i) 21 + 12 — 10k . 3h* - 6k 10m
mk 2m? 3hk
_h@R +h=10)  _ 2m’  10m
mk 3K3h-2)  3hk
_Qh+S)h=2)  _ 2m _ 10m
k 3hh—2)  3hk
_ 2m2h+5)  10m
T 3mk 3hk
_ 4mh + 10m — 10m
- 3hk
_ Amh
T 3hk
_ Am
T3k

(b) 10x% + Sax — 6x — 3a = 10x* — 6x + 5ax — 3a
=2x(5x = 3) + a(5x - 3)
=0Bx-3)2x +a)

Area of rectangle = length X width

Since the length is (5x — 3) cm, therefore the width is

(2x + a) cm.

(c) Total area
= %(4)( + 1)2x - 6) + %(Zx -D2x+9+2x+ 1)

=@x+ Dx=3)+Q2x - 7(2x +5)
=4x% = 1lx =3 + 4x* — 4x = 35
= (8x> — 15x — 38) cm’
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3@ O S

Bm +4)(2m -5)

3n 5n% — 8 _ 3n(3n) — 5n* + 8

m 6mn 6mn
9 — 5n* + 8
6mn

4n* + 8
6mn
20 + 4
3mn

(i) 6x 3 _ 6x  3(x-y)
X=y x4y -y @Epx-y)
6x — 3x + 3y
- yz
-3ty
x+ &=y
3
x—y
12¢° + 18°%% _ 6e°(2e” + 3f%) _ 2e* + 32
306 306 Sef
10hk* x 3(h + k)
12(h* + hk)* = 2(0° - h°k?)
_ 10hk* x 3(h + k)
12h*(h + k)?

(®) (@)

(i)

x 203(h* - k%)

=(10><3><2>X WX R (4 k) X (b + k)(h = k)
12 n (h + K)(h + k)
= 5K’k* (h = k)

(c) Area of unshaded region
=0CBx+ D@x-1) - %(2)( - 4)(x +5)

=122 +x-1-(x=-2)(x+5)
=122 +x—-1- (" +3x-10)
=122 4+x—-1-x*=3x+ 10
=(11x* = 2x + 9) cm’



