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Homework Answer

5A Expanding expressions

1.
-3x(2 - 5x) = 152 — Gz Sx(4x - 3) = 202% — 15z
2/7(4x + 7) = 4 + 2 -4x(3 - 2%) = Ba? — 122
(2/5)(10x - 15) = 4o — 6 (/s X)(6x + 9) = —22% — 3
2.
(x + 4)x + 6) = 2 + 102 + 24 (x-2x+ )= 2 + 5z — 14
X+ 2x-N=x?+z—2 -3+ 0= 32 —2+2
(x +2)(x-8)= x> — 6z — 16 (x+2)(-3x-T) =322 —5x —2
3.
(x-3P=z—6x+9 x+67=x’ + 122+ 36
(x- 8= x> — 16z + 64 (5+x)?=a>+ 10z +25
(x+32=22 —6z+9 x-12=4 —dr+1
4,

x+2)x-2)=x> —4

(x + 10)(x - 10) = =° — 100

(4% + )(dx -1 = 1627 — 1

(x+ M(x-11) = 2> — 121

5. Find the missing number.

(5% + 2)(5% - 2) = 25x° — 4

(2x - 5)(2x + 5) = 4x* — 25

Ya(Bx + 6) = 4 + 3
(7/3)(9% - 6) = 21x — 14

2x(-2x + 1) = da? — 2

(x+5)(x - 6)= a? — 2 — 30
(x-5)(x-3) =2 — 8+ 15

(x-8)(-x+1N=—a+ 9z —8

(x-12=4x” — 4+ 1
(7+x?=a+ 14zr + 49

(-2x + 12 =4e? —dr + 1

S1s(15% - 10) = —9x + 6
Yaldx-12)=x — 3

3%(2x - 5) = 622 — 15z

(x-10)(x - )= 2? — 11z + 10
B-xx-2)=—z*+5z—6

(x-T)x+3)= —a® — 4z — 3

R+x)?=x® +4e+4
(10 - x> = &2 — 202 + 100

(x+ 62 =2 — 122 +36

x-Nx+N=z’—0
(3x + 4)(3x - 4) = 9= — 16

(6x - 1)(6x + 1) = 362> — 1
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5B Factorising expressions

1.

2+ 5z +6=(x+2)(z+3)
2?24+ 22 — 15= (2 +5)(z — 3)
22+ 2 —20=(z +5)(z—4)
22 + 8z —20= (= + 10)(x — 2)

22+ 11z +24= (z + 8)(x + 3)

—22% — 142 — 20 = —2(z +5)(z + 2)
—1? + 3 +4— —(z—4)(z+1)
6? + 24z + 18 — 6(z + 1)(z + 3)

622 — 122 — 18 - 6(z — 3)(z + 1)

22 + Te +10= (z + 5)(z + 2)
22 —5x —24= (z — 8)(x+3)
22+ 2z —8=(z+4)(z—2)
22+ 4z —12= (2 + 6)(z — 2)

2? — 122+ 36 = (z — 6)?

—32? — 6z — 3 - —3(z+1)?
—2z7 + bz + 8 — —2(z —4)(z + 1)
—102? — 50z — 60 = —10(z + 2)(z + 3)

227 — 10z — 12 = 2(z — 6)(x + 1)

2? + 122 + 36 = (z + 6)?

22 — 6z +8=(z—2)(z—4)
2 —r—12=(z—4)(x+3)
2% 4+ 22 — 24 = (2 + 6)(z — 4)

22 + 10z + 25 = (z + 5)?

—4r? — 122 — 8 — —4(z+ 1)(z +2)
42? + 16z + 16 — 4(x + 2)°
3z? + 122 4+ 12 = 3(x + 2)*

822 + 32z + 24 - 8(z + 1)(z + 3)
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5C Factorising expressions with two or four terms

1.
6x - 9 — 3x(2 — 3x) 10%% + 50x — 10z(x + 5)
12x% + 3x — 3z(4dx + 1) 3x%-9x — Jz(z — 3)
9% + 3x% — 32%(3z + 1) 8a’b - 4ab — dab(2a — 1)
2.
2?4 (z—2)(z+2) 92~ (3 2)(3+x)
81 — 16a® — (9 — 4a)(9 + 4a) 162? — 25y° — (4= — 5y)(4x + 5y)
121 — 1212 - 121 (1 —d)(L +d)  9m® — 4n® - (3m — 2n)(3m + 2n)
3.
8% — 72 = 8(x? — 9) = 8(x — 3)(z + 3) 6a? — 54 = 6(a® — 9) -
92 —81-9(22—9) - 9(z — 3)(z +3) T — 63T —9)
3k2 — 27kH" - 3k2(1 — 01%) 6b2 — 24q° — 6(b* — 4q
4,
(=32 —16—=(x—T)(x+1)
(m+2)2 -9~ (m—1)(m+5)
1—(z—-12-(2-2)x
81 — (2a + 1) = (8 — 2a)(10 + 2a)
144 — (2 — 10)? = (22 — z)(z + 2)
5.

x + 5y + 2z + 10y — 3(x + 5y)
122 + 3wz + 8y + 2yz — (4 + 2)(3z + 2y)

4a® + 6ab + 8ac + 12bc — 2(2a + 3b)(a + 2¢)*

%) —6(b— 2q)(b + 2q)

4x? - 8x — dx(z — 2)

25 —a? — (5—z)(5+ )
49y — 64— (Ty — 8)(Ty + 8)

L-a2? = (1-2)(1+=)

6(a —3)(a+3)

T(p—3)(p+3)

(x+5)? =25 z(z+10)

100 — (z + 10)% = —z(x + 20)
(x+4)% —36 - (x—2)(z+10)
(2 +2)2—49— (z —5)(z +9)

[2z+:i]2—9—-4z{z+3)

ab+3a+2b+6— (b+3)(a+2)
pg—4p+2¢—8—(q—4)(p+2)

ax + be +ay + by — (a + b)(z +y)

15%% + 60x — 152(z + 4)

5m?n - 15mn — 5mn(m — 3)

12m? — 48 - 12(m? — 4) = 12(m — 2)(m + 2)
4o — 36y° — 4(2? — 9y%) - 4(x — 3y)(x + 3y)

95a? — 295 - 25(a? — 9) - 25(a — 3)(a + 3)

T - 14— Ta(z — 2)
2% - 18x — 2z(x — 9)

16% - 24 — 8x(2 — 32)

362? — 81 — (62 — 9)(6z + 9)
100 — 422 — (10 — 22)(10 + 2z)

49a% — 495° - 49 (a — b)(a + D)

10z? — 90 - 10(z? — 9) = 10{zx — 3)(x + 3)
15¢% — 60d? — 15(c® — 4d?) — 15(c — 2d)(c + 2d)

2r? — 8s% = 2(r? — 45%) - 2(r — 2s)(r + 25)

(22— 1) —4- (22 —3)(2z + 1)
(3y —1)? — 49 — (3y — 8)(3y + 6)
(—T)2—64— (x—16)(x+1)
(& —8)% — 25— (x — 13)(x — 3)

(p—1)* =100~ (p—11)(p+9)

max —ne +my —ny — (z +y)(m —n)
8rs — 125 + 4drt — 61 — 2(2r — 3)(2s + 1)*

10 + 2z + 25y + by — (¢ + 5)(2 + 5y)
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5D Factorising by completing the square

1.

4t dr—(r+2)% -4
m? —2m—(m—1)2 -1
p’—10p—(p—5)°—25

22 + 12z — (z +6)* — 36

z? — 12z - (x — 6)%> — 36
t2 + 20t — (¢ + 10)* — 100
a’ +22a — (a +11)% — 121

k* — 8k — (k —4)% — 16

22+ e - (2 +7)2—49
2Z—6z-(2—-37%-9

u? — 16u — (u — 8)% — 64

r2 4+ 24r — (r+12)% — 144

Factorise each of the following by first completing the square.

v+ 10y—(y+5)°—25
a? + 18z — (z +9)2 — 81
w? + 2w — {w + 1}2 —1

% — 18z - (z — 9)? — 81

(x—1)2 -4 (x+2)* - 16 (x+5)* - 24
(x-6)%-19 (x+1)° +4 (x-3)7%-1
(x+7)* - 19 (x—4)? - 25 (x+11)* =111
(x-8)* - 16 (x = 5)* - 24 (x=10)* =95

Factorise each of the following by first looking for a common factor and then completing the square.

2(x+1° -6 4(x-2)* -12 S+ 1) =10
6(x-2)* - 18 3c-117% +6 9(x+1)* - 18
12 (x+ 2)° - 60 T(x—2)" - 21 2(x+2)° -6
3(r+5)° - 48 4ix-3)7°-52 5{x+3)° -50
6x—3)°-12 8(x+ 47 -32 Tix—3)° - 64
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5E Solving quadratic equations using factorisation

1.
22 -0 =0=ax==3 22 —1=0=z==1
1627 — 25 = 0=z = +2 4927 —49 = 0= = £1
1027 — 40 = 0= — 42 1222 — 36 = 0= — ++/3 22 =49 =x — 4T
Sr? — 45 =z — 13 b —1-0=2? -4 — 2— 22
9r? = 8l=x = £3 - L= 0=x = +3
2.
2’ b+ 6=0=z=223 22t 2=0=x=-21
243 +2=0=zr=—1, -2 2+ 20— 15 =0=2x=—5,3
22 —x—15=0=a=41 — 3 -2 30! —Tx+2=0=z=14,2
22— -2 =0=x=5, —4 49 — 122+ 8 =0=2=1,2
2+ 92 +20=0=2= -5, —4 22 +5r—3=0=22=-31 — 1 -3
2 —br=0=2r=006 2 +2=02z=0,-2
3.

202+ 3z -5 =0=x=1 -3 3 —r—4=02z=1, -}

Ta? + Bz +6=0=2=-% -1

1027 — Tz —12=0=x =42, -4

62’ +hr—6=0=x=

(=1

32’ + M4z +8=0=2=-2, —4

walra

1222 — 13z +3 =0=z =

Lt

fal +2r—T=0=22=1, -1

Ll

527 — 80 =022 = +4

2527 — 100 = 0=z = +2

4’ —1=0=z—+1

202 —4 =02z =42
8e? =T2=2? =0 — 2 =+3
302 =2T=x = +3

2 = 16=z = +4

fa? =8=a? =16 — x =44 ' = for— £}

16 4

22 122+ 32 =0=z—4,8

22— 02+ 18 =0=2=23,6

2?4 4da +4 = 0=z — —2 (double root)
2?4 Te+12=0=2=—3, —4

32l —dr—4=0=2=%+8 — 2

2 —1=0=z==+1

627 —z—2=0=a=1 —

13 =

42’ + 122 +9 = 0=z = —2 (double)

Ba? — 2 —1=0=x=1%, —

el

92+ 6z —8=0=z =2,

walba
|
Ll
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5F Applications of quadratics

1.
a. h=4++v13=0.39and 7.61
b. 7.61-0.39=7.22h
2.
a.
1. Plan X:
Cx(20) = 0.05 x (20)2 + 2x20 + 10 = 0.05 < 400 + 40 + 10 = 20 + 40 + 10 = 70 dollars.
2. Plany:
Cy(20) = 0.07 % (20)2 + 1.5 x 204 12 = 0.07 x 400 + 30 + 12 = 28 + 30 + 12 = 70 dollars.
They both cost 70 dollars at 20 GB.
b.
d=5and 20
3.
a.
t=0and8
b.
8s
4,
da.

n=0and 30



I =

T
%VSUCCESS

5G Solving quadratic equations by completing the square

1. Solve by first completing the square.

X=-3 x=2-45 x=1-242
x=1 x=2+13 x=1+242
Xx==5 x=3—\,"E x=—5—\"§
r=1 x=3+\5 x=\,"'£—5

x=6—\,"E x:_4_\|'E x=3—\,"'ﬁ

x=6+\"E X=\'I'E—4 x=3+\,"'ﬁ
5 V33 7 29 11 4137

= — - — ¥r=— = — = =— =
2 2 2 2 * 2 2
) 5+\E 7 29 Y137 11
= = —_— X= - —_— = —_——
2 2 2 2 * 2 2
x=-2 13 4181 x__f_\.@
=T, T, 2 2

r=1

{181 13 x_\@_f

=T, Ty 2 2
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Equation

1) 2x*+12x-6=0
2?4+ 62—3=0
Solutions:

z=—-3+23

4) 6x*-12x-18=0
22— 22 —-3=0
Solutions:

r=3, -1

T) T +14x—14=0
22422 —-2=0
Solutions:
r=-1+ vﬁ
10) 10x*-10x—10=0

22— —-1=0

Solutions:
o= 1 .23,{5

13) 4x*-8x-12=0

22 -2 —-3=10

Solutions:

=3, —1

Equation

2) 3x*-12x+3=0
2P —dz+1=0
Solutions:

z=2++3

5) 5%2+50x-10=0
224+ 102 —2=0
Solutions:

z=—-5+3v3

8) Bx*-32x-72=0
22 —dr—9=10
Solutions:

r =2+ vfﬁ

11) 12x*+36x+12=0

#+3z+1=0

Solutions:
- 315
]

14) 2x2+8x+4=0
22 +dx+2=0
Solutions:

r=—2+42

Equation

3) 4x*+32x+20=0
2+ 8z +5=0
Solutions:

z=—4+411

6) —4x?+16x-4=0
2242 +1=0
Solutions:

r=2++3

9) 9x*+9x-72=0
22 +r—8=10

Solutions:

11433
2

12) -6x*+18x-12=0
22 —-3z+2=0
Solutions:

r=1,2

15) 3x2+15x+6=0
22 +5x+2=0

Solutions:
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5H Solving quadratic equations using the quadratic

1.

1:2
=

2802 4+ 7 —1=0
e

4r’ +5x—3 =0
e

e+ —4=0
) 114/1706 10+4/07
T = 1= s

8z2 +1Te +1=10
; 171+/380 32 171 +/257
L 16 = 16

+T7z+2=0 2 +6r—5=0
7.,2/49 B ?.;/4_1 r = 6436120 "2"’*"2“ — —3++14

322 +dr—1=0

7.\;’4‘.’} 4 N ?.41..-'5? = 4.3‘.-_'61ﬁ 12 N 4.023,1'?

52 +Te+1=0
5./05 48 51vTF ) 71,40 30 71429
B = 5 &= I )

—

622 +1Te+1 =10

2 2 7 5
T = 171 1,-'L£P>ﬂ 24 17 j_g 265

12

9z —4x—1=0
2 41/16 36 412413 . 21413
- 18 - 18 T ]

. No real solutions (A < ()

9-8k<0 — 9<8 — k>4

. Exactly 1 real solution (A = ()

9-8k=0 — k=

wle

. 2 distinct real solutions (A = ()

9-8k>0 — k<

el

No real solutions if A << 0 — 16 — 12k <0 — k>%.

Exactly one real solution (double root) if A =0 — 16 —-12k—0 — k— %

Two distinct real solutions if A >0 — 16 —12k >0 — k< ‘—%

. No real solutions (A < ()

E-16<0 — k<16 — - 4<k<4

. Exactly one real solution (double root) (A = 0)

E-16=0 — k*=16 — k= +4.

. Two distinct real solutions (A = ()

E-16>0 — k°>16 — k<-4 or k>4

22’ +5x+1=0

B B
- 5458 54\/ﬁ

322 —Tx+1=0

n 71430 13 TL+/37
- [ 3

fe? —x—1=0

1L,/ 1720 11431
—m

&= 0

Tl +0x—1=0

= B 1,1::1 28 9. .114,-' 104

1022 +Te—1=0
; TL4/40 140 TL+/BO
L 20 = —



