Supplementary Exercise on Quadratic Equations
Created by Mr. Francis Hung 20121006 Last updated: August 30, 2021
Solve for the following equations.

1 x-4H2x+8)(x+4)=0 2. (Bx=35(*=3x)=Bx-5)(2-3x)
3. 2Q1x¥*-10)=11x 4.  x(56x-15)=56
5. 3x(3x-2)=1 6 x-4H+3)=0
7. x¥*+1=0 8. (2x-1?%+3=0
9. (Bx-4’+(@x+6)7=0 10. (Bx—42+@y+6)7>=0
1. X*+6(x-12+3x+1)*=0 12 2x+3y—1 +@x-y-2)°>=0
13. *+(2x-3)*=9 4. x+1*+x=0
15. Gx+5*-2x-7*=0 16. x+3:%+E
X
17. 1—1:0 18.4—3:2—1
(x—l)x x(x+1) x+5 x+4 x+3 x+2
2 -
9. x2+4x 1:g+ 1 20, 3x+5:4x+7_1
x“+2x-3 3 x+3 x+2  x+2
21. xz—(a+l)x+1:0 22. (x=5)2x+3)=(a-5QRa+3)
a
23. 2¥=52-4 24, xlogx=@
X
25. 4x5%4+5°-5=0 26. 9" +2x3*-8=0
27. 20*-401 +400x207* =0 28. 3'-24-3"=90
29. (logx)>—3logx+2=0 30. 3(logx)’—10log x=38
31. logx+log (2x+3)=1log?2 32. log2'+log(2*-3)-log4=0
33. By putting y = x? + 3x, solve (x* + 3x)> =2(x* + 3x + 4) .
34. 22y’ + 8y +7(2y* +8y)-72=0
Ss+2t=8
35. (a) Solve .
3s—=5r=11
24 x)+ 2 43y)=
(b) Hence solve 5(x2 x) 2(2y 5 3, ) 8.
3(x +x)—5(2y +3y)=11
36. (a) Letx:t+l,expresst2+i2 in terms of x.
t t
, 1 1
(b) Solve for t: 2(¢ +—2)— 3(t+-)—-1=0.
t t
37. 3tan’a+2tana—1=0 38. 8sinx—14cosx—13=0
39. 2sin?0-3sinBcosB+cos?B0=0 40. 2sin’2x+3sin2x=2
+
41. tanezlbj¢Se 42. 2 sin® x[dos x = cos x
sin®
43. Lett:\/2+\/2+\/2+\/2+--- 44, Lett:\/10—3\/10—3\/10—3\/10—-~-
(@) Showthat?—¢t—2=0 (a) Find a suitable quadratic equation in .
(b) Hence find the value of 7 . (b) Hence find the value of 7.
45. Letx= 2
2
_1+ 2
_1+
—-14+---

(a) Show thatx>—x-2=0.
(b) Hence find the value(s) of x .
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5 5 8 7 1
1 4 or 4 2 | =42 or =423 — or —i 4 — or—— |5 | —— double root
3 6 7 7 8 3
3
6 |[x=4ory=-3|7 | nosolution (8 | no solution |9 no solution |10| x =§ and y = -
1 d 12 1 2
11| nosolution |12] *=5 *Y 13| 0or = |14 -— 15| = or-12
2 5
=0
7
16/ x=— or—4 |17| no solution |[18 —1or—— 19 -2 20| * 40 be any real
2 number except —2
7 1
21 aor — 22| aor—-a+— (23 Oor2 24| —— or10 |25 0
a 2 100
log?2 %
26| 220631271 Oor2 |28 3 29| 100r100 (30| 100000r 10
log3 (=0.215)
| | 9 t=-1,5s=2
31 3 32 2 3B 42,11 342,22, -~ 35| (222D,
(la_% )’(1’_1)
(a) xz _2 o o [e] [e] o o
36 ® & or2 37/18.43° or —45° |38 120 39| 26.57° or 45° |40 15
41/ 120° or 70.53° |42|-45°, 45° or 90° |43 2 44 ((;‘; 3 H10=04s| see below
. (x-4H2x+8)x+4)=0 No solution
x=4orx=-4orx=-4
x=4or-4 8. 2x-1*+3=0
2. (Bx-=50(x*-3x)=3x-5)(2-3x) LHS.>0+3=3,RHS.=0
Bx-5**-3x)-3x-5)(2-3x)=0 L.HS. #+# R.H.S.
(Bx=5)[x*-3x-(2-31]=0 No solution
x:i orl=2 9. (Bx-4’+@x+6)7=0
3 Sum of squares = 0 = Each term =0
4 3
x=§ orx=+2 or =2 S x=7 andx=—§
3. 2Q21x¥%*-10)=11x Which is a contradiction
42x* - 20 = 11x (1 No solution
42x* —11x-20=0 10. (Bx-4)*+ @y +6)*=0
Gx=5Tx+4)=0 Sum of squares = 0 = Each term = 0
5 4 4 3
X=— or—— =>x=— andy=——
6 7 3 2
4.  x(56x—15) =156 1. +6x-1)*+3x+1D*=0
56x* — 15x - 56 =0 Sum of squares = 0 = Each term = 0
(7Tx-8)Bx+7)=0 =x=0andx=1and x=-1
8 7 Which is a contradiction
X=— or—— )
7 8 (] No solution
5. 3x(3x-2)=1 12 2x+3y—-112+@x-y-2)%2=0
Ox* —6x=1 Sum of squares = 0 = Each term =0
9 +6x+1=0 2x+3y-1=0--- (1) and dx—y 2=0 --- (2)
——1 dounl 1
x =~ doubleroot (1) +32): 4x=T=0=x=" ()
6. (k-4 @y+3)=0 1
x=4ory=-3 Sub. (3)into (2): 4[(—)—-y2=0=y=0
7. 2+1=0 2
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LHS.>20+1=1,RHS.=0
L.HS. # RH.S.

1
Ox= — andy=0
> y
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13.

14.

15.

16.

17.

18.
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P+ (2x-3)=9

P4dd—12x+9=9 19.

12
5x%*-12x=0=>x=0or =
+1DP+x=0
G+1+0[x+1D>=x(x+1)+x*]1=0
Cx+ D +2x+1-x*-x+x)=0
2x+1=0o0orx’+x+1=0

x:—% orA=1?-4(1)(1) <0
——1 1 soluti
xX= 5 or no real solution 20.
x——l onl
5 y

Bx+5*'-2x-7)*=0

[(3x+5)? — 2x=7)*1[(Bx+5)* + 2x=7)*] =0
(x+12)(5x—2)=00r(x=—% andx=%) 21.
(x=-12orx :g) or no solution
x=-12orx :g

5
x+3 :§+E 22.

X
2x% + 6x=5x+28
22 +x-28=0
2x-T(x+4)=0
x=— or—+4
2
23.
11 ~0
(x—l)x x(x+1)
(e+1)-(e-1)
LA =0
x(x—l)(x+l)
2

E———)]
x x—l)(x+1) 24

2=0
No solution
4 3 2 1

x+5 x+4 x+3 x+2
4x+4)-3(x+5) _2(x+2)-(x+3)

(x + 4)(x + 5) (x + 2)(x + 3)

(x + 1) _ (x + 1)

(x + 4)(x + 5) (x + 2)(x + 3)
xx+DE+2)x+3) =+ Dx+4)(x+5)
x+ DE+2)EH3) = (x+D(x +4)(x+5)=0
x+ D[E+2)x+3) - (x+4)(x+5)] =0
G+ D +5x+6-(x%+9%+20)]=0
x+D)(4x-14)=0

x=-1or——
2

25.

Created by Mr. Francis Hung
x?+4x-1 2 4 1
x2+2x-3 3 x+3
x*+4x-1 2 1
==+
(x+3)(x-1) 3 x+3
3 +4x—1)=2(x*+2x-3) +3(x - 1)
3+ 12x-3=2x"+4x-6+3x-3
¥ +5x+6=0
x+2)x+3)=0
x =-2 or x =-3 (rejected)
x=-2 only
3x+5 4x+7
x+2  x+2
3x+5=4x+7-(x+2)
3x+5=3x+5
which is always true
x can be any real number except —2.

,xZ1and x # -3

-1, x#-2

xz—(a+l)x+l=0
a

(—a)x—1)=0
a

1

a
x=-52x+3)=(a-5Q2a+3)
2x*—Tx-15=2a*-Ta - 15
2x2=2a*~Tx+7a=0

2+ a)x—a)-T(x—a)=0
x—a)2x+a)-7]=0

X=ao0rx=

7
xX=aor—-a+—
2

2X=5(2% -4
(29*=529+4=0
2'-D2*-4)=0
2*=1 or 2?
x=0or2

100

X

xlog x

log(¥+) = log(1 )
X
log x (log x) =log 100 — log x
(log x)* +logx—-2=0
(log x +2)(logx-1)=0
logx=-2orl
x =107 or 10!
X :L or 10
100
4x5% +5°-5=0
4x(5 +5°-5=0
@x5"+5)(5*-1)=0

5'= —% (rejected) or 1

x=0

Page 3



Quadratic Equation Answers

26.

27.

28.

29.

30.

31.
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9"+ 2x3*-8=0

(3% +2x3*-8=0
3*-2)3+4)=0

3*=2 or -4 (rejected)

log 3" =log 2

log2

log3
20" -401 +400%x20™ =0

20" —401+4OO><L =0
20"

=0.631

xlog3=log2=x=

(20%)% — 401%20° + 400 =0
(20" - 1)(20*-400)=0
20% =1 or 20?

x=0o0r2
3F-24-3*=0

(3%?-24x3*-81=0
B3*-27H3*+3)=0

3* =33 or -3 (rejected)
x=3

(log x)* -3 logx+2=0
(logx—1)(logx—-2)=0
logx=1o0r2

x=10" or 10?

x =10 or 100

3(log x)*—10logx=8
3(log x)>~101logx -8 =0
(logx-4)B3logx+2)=0

2
logx=4o0r ——
g 3

2
x=10%or 10 3
x =10000 or 0.215 (correct to 3 sig. fig.)
log x + log 2x + 3) =log 2
log x(2x +3) =log 2
232 +3x=2
2x* +3x-2=0
2x-1D)x+2)=0

x=— or-2

2
Put x =% into the original equation
LHS = log% + log(1 + 3)

=log[éx4j=log 2 =RHS

Put x = -2 into the original equation
LHS =log(-2) + log(-1 + 3)
which is undefined, rejected

szl
2

32.

33.

34.

35.

Created by Mr. Francis Hung
log 2* +log 2*-3)—1log4 =0
log 2'(2*-3) =log 4
(2 -3029-4=0
2-H2*+1)=0
2" =4 or -1 (rejected)
x=2
& +3x)?=2(x*+3x+4)
Let y = x* + 3x, the equation becomes
V' =2(y+4)
¥ -2y-8=0
O-Hr+2)=0
y=4or-2
Wheny=4,x2+3x=4
x*+3x-4=0
x-Dx+4)=0
x=1lor—4
When y =-2, X +3x=-2
+3x+2=0
x+Dx+2)=0
x=-1or-2
Ox=-4,-2,-1,1
2(2y° +8y)* +7(2y* + 8y) =72 =0
Let u = 2y” + 8y, the equation becomes
2P +Tu-72=0
Qu-9u+8)=0

u=— or—-8
2

9 9
When u ==, 2y* + 8y =—
2T,

4 +16y-9=0
2y+9)2y-1)=0
=2 o L
Y 2 2
When y = -8, 2y* + 8y = -8
V+4y+4=0
(y+2°=0
9 1

Oy= ——,2o0r —
YT 2

s5s+20=8 (1)
Solve

3s-5t=11 ---(2)
3(1): 155 + 61 =24
5(2): 155 — 25t = 55
3(1) - 5(2): 311 =-31

(a)

t=-1

Sub.t=-11into (2): 3s+5=11
s=2

Ot=—lors=2

5(x2 +x)+ 2(2y2 +3y):8

(b) ; 2
3(x +x)—5(2y +3y)=11
Lets=x>+x, and r =2y* + 3y .
5s+20=8 (1)
3s=5t=11 ---(2)
By(a),s=2,t=-1
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X +x=2,20"+3y=-1 40. 2sin?2x+3sin 2x=2
K +x-2=0,20"+3y+1=0 2sin’ 2x +3sin2x-2=0
x+2)x-1)=0,2y+ H(y+1)=0 (2sin 2x— 1)(sin2x +2) =0
x=-2orl;y =—% or -1 sin 2x =% or -2 (rejected)
1 1 2x=30°=x=15°

N2 2D (=) (1), T T uast

1 1 41. tanez,—e

a2 L sin
36 @ x—t+t:>x t+2+t2 tanBsin®=1+5cos 0
)
t2+i2=x2—2 ik e:1+5c059
t cos9

sin®> 0 =cos O + 5 cos” O
1 —cos’0=cosB+5cos’>0
6cos’O+cosB-1=0

(b) 2(t2+i2)—3(t+1)— 1=0
t t

1 1
Letx:t+;,by(a),t2+t—2:x2—2 (2C0$9+1)(3C0$9—1):0
It becomes 2(x>*—2)-3x—-1=0 cosG:—l or 1
2x*-3x-5=0 2 3
Cx=5x+1)=0 0 =120° or 70.53°

42. 2 sin® x[dos x = cos x

=y or -1 2 sin® x[dos x —cos x =0
5 15 cosx (2sin’x—1)=0
Whenx=5,t+—=5 0 ) 1 1
t cosx=0orsinx=—— or ——
2 +2=5¢ V2 V2
22 _-5t+2=0 x=90°, 45° or —45°
2t-1)(-2)=0
( | X ) 43. (a) ;2:2+\/2+ 2+W
t=§ or2 2=24¢
1 tz—t—Z:O
Whenx=—l,t+;=—l (b) t=2(rejectt=-1)
ti“‘l:l_t 0 44. (a) Lett:\/10—3\/10—3\/10—3\/10—---
P+t+1=
A=b*-4ac=1"-4=-3<0 t2:10—3\/10—3\/10—3\/10—---
t t:l or2 =103
£+3t-10=0
37. 3tan’a+2tana—1=0 (b)) (#-2)(t+5=0
Btana-1)(tana+1)=0 t =2 or -5 (rejected)
2 2
tan0(=l or —1 45. (a) —=-1+
3 X 1+ 2
o = 18.43° or —45° -1+
38. 8sinx-14cosx—13=0 g=—1+x RSN
8(1 —cos’x)—14cosx—13=0 X -

(3]

8 cos’x+ 14 cosx+5=0 P-x-2=0
(4cosx+5)2cosx+1)=0 b)) (x-2)(x+1)=0
=>x=2or-1

cos x =— > (rejected) or — 1 - )
4 2 Consider the following sequences

x= 120° 0 2.2 2
39. 2sin?0-3sinBcosB+cos’OH=0 ’—1+2’_1+ 2
(2 sin B — cos B)(sin B8 —cos B) =0 —1+42
2 sin B = cos O or sin 6 = cos O Each term is equal to 2.
1
tanO=— orl
2

0 =26.57° or 45°
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.. 2 2 2
(11) __1’ 5 , 7 e
o Ty
-1 1+ 2
-1
. . . 2 6
This sequence is equivalent to -2, —5 , —g )

It converges to —1. However, x cannot converges

to two different numbers. [ There is no solution.

Created by Mr. Francis Hung
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