Exercise 3B: Solutions
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1a 242 =1
2 4+2c+1=0
(x+1)2=0

r=—1
b z2—-6z+9=0
(x—3)2=0

r=3

¢ Divide both sides by 5:
z? — 2z =
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d Divide both sides by —2:
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e Divide both sides by 2:

f 6z2+13z+1
=0
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2 a A=9—-4m
No solutions:A < 0
9 -4m < 0
9
m = 1
b A=25—-4m
Two solutions:A > 0
25 —4m > 0
25
m << I
C A=254+32m
One solution:A = 0
25+ 32m =10
25
m—= 22
32
d A=m?_36
Two solutions:A > 0
m?2—36>0
m>6orm < —6

e A=m?—-16
Nosolutions:A < 0
m?—16 <0
—4d<m<4
f A =m? 1+ 16m
One solution:A = 0
m? +16m =0
m—=——16orm =0

3a 222 _—z—4t=0
. 1+T—4x2x —4t
- 4
14+ /3% +1
4

32t+1>0
32t > 1

t> ——
= 32

b 4x2 414z - t-2-=0

4+ /16 —4x4x —(t+2)

Ir =

8
—4 + /16 + 32 4 16¢
8
—4 + 4/16¢ + 48
8
—4+4t+3

8
—14++t+3
2

t+3>0
t> -3
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522 1 4x —+t1+10=10
—4+ /16 —4 x5 x (—t + 10)
10
—4 4+ /16 + 20¢ — 200

10
—4 £ /20t — 184

10
— 4+ ,/4(5t — 46)
10
442546
10
—2+4 /5t—46

5

Tr =

5t — 46 > 0
5t > 46

46
t> —
~— 5

te? 4tz —t4+10=0
—4t + /16t — 4 x t x (—t + 10)

2t

—4t + \/16t2 + 442 — 40t
2

—4t + /20¢2 — 40t

2%
—4t + 2+/5¢2 — 10t

2
—2t+ ,/5t(t — 2)

- ¢

xr =

56(t—2) >0
This is a quadratic with a minimum and solutions ¢ = 0,% = 5.
t<0,t>2
Note: ¢ = 0 gives denominator zero, so it must be checked by substituting ¢ = 0 in the original equation. In
this case it gives 10 = 0, and so is not a solution, but it should be checked.

(e.g. tz? + 5z + 4 = ¢ gives a solution with ¢ on the denominator, but substituting ¢t = 0 gives 5z + 4 = 0,
which has a solution.)

B —p £ /p? — 4 x 1(—16)

2
_—pﬂ:,ip2+64
B 2
0+ /64
p:Ugivesm:7+2 =4
: —6 + /100
p:ﬁglV&Sm:—+2 =2

222 —3pz + (3p—2) =0
A =9p® — 8(3p —2)
= 9p® — 24p + 16
= (3p—4)®
Ais a perfect square



3pt(3p—14
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341
i Whenp:l,:t::T
x=1or —1
ST = 3_2
642
i Whenp:?,:t::T
r=2orz=1
—-3x7
iii Whenp= -1,z =
4
r=lorz=——
2

6a 4(4p—3)z? —8pzx+3=0
A = 64p® — 48(4p — 3)
= 64p® — 192p + 144
=16(4p® — 12p+ 9)
=16(2p — 3)2
Ais a perfect square

3
b A=0=p=—
2
8p+4(2p—3
¢ Solutionisz = P (2p )
8(4p - 3)
. 1 3
Thatisz=—o0orr = ——
2 2(4p — 3)
8+4
i Whenp:l,m:T
z=Lorz=23
T2 T2
16 += 20
ii Whenp=2z—=
P==7 40
z=Lorz= >
9 10
Whenp = —1 _—SiQD
iii p=-1l,z= T
= Lorz=_3
9 14

7 Use Pythagoras' Theorem:
(8 —x)? + (6 + )% =100
64 — 16z + =% + 36 + 12z + 2% = 100
222 — 4z =0
2z(x —4) =0
xr=2sincex £ 0

8 Let z be the length of one part.
The other part has length 100 — z
Let the second one be the larger.

200 — z 2_9x2
4 ~ 716

(200 — z)% = 922
200 —x =3z




xr =250
. 200 — xz =150

The length of the sides of the larger square is 37.5 cm

9a leta= 7z
a? —8a+12=0
(a—6)(a—2)=0
a=6ora=2
sx=36orzx =4

b Leta=.z
a®—2a-8=0
(a—4)(a+2)=0
a=4ora=-2
Sz =16
c Lleta=.T

a’? - 5a—-14=0
(a—-T)(a+2)=0

a=Tora—= —2
S.r=49
d Lleta=yz

a®>— 9% +8=0
(a—8)(a—1)=10
a=8o0ra=1
Sek=5120rz =1

e leta=z
a?—a—6=0
(a—3)(a+2)=0
a=3ora= -2
sx=27orx = —38

f Lleta=, =
a2 —29a+100=0
(@ —25)(a—4)=10
a=250ra—=4
Sr=606250rxr =16

10 322 — 5z + 1 = a(z? + 2bz + b%) + ¢ Equating coefficients:
2

e 3=a
5
£ —5:2{10.:}?6:—6
) 9 13
constant: 1:ba+c:;,c:_ﬁ
13
Minimum value is — —
12
1 2 4z — g2 =24+ 8z + x>

222 + 122 +22=10

22 +6x+11=0

A=36-4x11<0
Therefore no intersection



122 (b—ec)z? +(c—a)z+(a—b)=0
((b—c)z—(a— b))(ﬂrb— 1))=0

E;‘_ca:ur:zzzl

T =

13 222 _6z—m=0

- 6+ /36 + 8m
N 4
The difference of the two solutions

/36 + 8m
2
/36 + 8m
2
36 4+ 8m = 100
8m = 64
m=2=8

14a (b —2ac)z? +4(a+c)z —8=0
A =16(a + ¢)? + 32(b* — 2ac)
= 16(a? + 2ac + ¢?) + 32b% — 64ac
= 16a> — 32ac + 16¢* + 320
= 16(a? — 2ac + % + 2b%)
=16((a—c)? +2b%) >0

b Onesolutionifa=candb=10

1 1 1
15 §+:z:—|—k:$
z(z+ k) + 2z =2(z + k)
22 + zk + 2z = 2z + 2k
22+ kx —2k=0
A=k 48k
A<0=12+8k<0
k2 4+ 8k < 0
k(k+8) <0
—8<k<0

16 322 +pr+7=0A=p>—84
p? > 84
The smallest such integer is 10.



