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Quadratics 2 Mixed Exercise

1 a »+3y+2=0 2 by=2x+x-3
+DHiy+2)=0 As a =2 is positive, the graph has a \V/
y=—lory=-2 shape and a minimum point.
When x = 0, y = =3, so the graph crosses
b 3x*+13x—-10=0 the y-axis at (0, —3).
Bx—=2)x+5)=0 When y =0,
x=2orx=-5 2 +x—-3=0
2x+3)x—1)=0
¢ 5x2—10x=4x+3(—%,—%) x=-3 2x=+J7+5 or x = 1, so the graph
52— 14x—3=0 crosses the
Gx+DE—-3)=0 x-axis at (—%, 0) and (1, 0).
x=—-gorx=3 Completing the square:
23X +x—3= Z(x2 +%x)—3
d (2x-5)7%=7 s ,
225244 (o -7
2x=+7+5 = (x4l -z
= 5£47 So the minimum point has coordinates

2 (~.2).
2 a y=xltsxid The sketch of the graph is:
As a =1 is positive, the graph has a \/ VA
shape and a minimum point.
When x = 0, y =4, so the graph crosses the
y-axis at (0, 4).

When y =0, >
x2+J;x+4=O _%’ 0\ O [(1.0) X
x+Dx+4)=0
x =—1 or x = —4, so the graph crosses the (0, -3)
x-axis at (—1, 0) and (4, 0). 3=
Completing the square:
x2+5x+4=(x+%)2—(%)2+4 c y=6—10x— 4’
B CTEN As a = —4 1s negative, the graph has a N
- (x + 7) B shape and a maximum point.
So the minimum point has coordinates When x =0, y = 6, so the graph crosses the
(_%, _%). y-axis at (0, 6).
The sketch of the graph is: When y =0,
6—10x —4x*=0
V4 (1-2x)(6+2x)=0

x =+ or x =—3, so the graph crosses the
x-axis at (%, O) and (-3, 0).

Completing the square:
(=1,0) 6—10x —4x>=—4x*— 10x+ 6

4. 0)(_\5.9/0 = —4(x +3x)+6
- —4((x+%)2—(%)2)+6

373
= —4(x+%)2 +8

0,4

=V
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2 ¢ So the minimum point has coordinates 3 b F+3x-5=4x+1
(_%’4749). ¥-x—-6=0
. (x=3)x+2)=0
The sketch of the graph is: v=3andx—-2
o I I

4 a kK*+11k—-1=0

a=1,b=1landc=-1

(0, 6) Using the quadratic formula:
. —11+11° =4(1)(-1)
(=3,0) (30 - 2(1)
[ OH ¥ P | EVPE
2
d y=15x—2x° k=0.0902 or k=-11.1

As a = -2 is negative, the graph has a N
shape and a maximum point.

When x =0, y = 0, so the graph crosses the a= 2,b=-5and = 1
y-axis at (0, 0). Using the quadratic formula:

When y =0, . —(=5)+/(-5)° —4(2)(1)

_ 2
15x—2x"=0 2(2)

b 2t2-5t+1=0

x(15-2x)=0 :
x=0orx= 71, so the graph crosses the Y= -(-D= \/(—1) —-4(=D@3)
x-axis at (0, 0) and .(7%, 0) .. 2(-1)
Completing the square: [= 54417
15x — 2x* = —2x* + 15x 4

= —2(x2—%x) t=2280rt=0.219

= 2((x =) - (%)) 10-x-¥=7

4 4
3-x—x*=0

2
— 15 225
= 2(x-5) + %
So the minimum point has coordinates
15 225
(T ’ T) :

The sketch of the graph is:

y A
(0,0) R
0 (74, 0)\ X

3 a f(3)=32+33)-5=13

g(3)=4(3) +k=12+k
f(3) = 2(3)

13=12+k

k=1

a=-1,b=—-1landc=3
Using the quadratic formula:

o ZEDEJED —4EDB)

2(-1)

1+413

X =
-2
x=-2300rx=1.30
Bx—172=3-x?

O —3x—3x+1=3—-x°

10x2—6x—2=0

a=10,b=—6and c=-2
Using the quadratic formula:

_—(6)£(6) ~410)(-2)
2(10)
6116

20
x=0.839 orx =—0.239
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a X+ 12x-9=(x+6)>-36-9
=(x+6)>—45
p=1,qg=6and r=—-45

b 5x%—40x+ 13 =5(x*—8x)+ 13
=5((x—4)7*-16)+13
=5(x—4)?-67

p=5,q=—4and r=-67

¢ 8x—2x*=-2x"+ 8
=—2(x* — 4x)
=227~ 4)
=2(x—2)>+8

p=—2,g=—2andr=238

d 32— (x+1)=3>-(2+x+x+1)

=2xr—2x—1
=2(x*—x)— 1
2
=2((x-3) -4)-1
=2(x-)-3
p=2,9=—-+andr= -3
52— 2x+ k=0

a=5b=-2andc=k
For exactly one solution, b*> — 4ac = 0
(2P —-4x5xk=0
4-20k=0
4 =20k
k=1

a 3+ 12x+5=pkx+qgP+r
3+ 12x+ 5 =p(P+2gx + ¢H) + r
3x%+ 12x + 5 = px*+ 2pgx + pg* + r

Comparing x* p =3 1)
Comparing x: 2pq = 12 2)
Comparing constants: pg> +r =5 3)
Substitute (1) into (2):

2x3%xg=12

q=2

Substitute p = 3 and ¢ = 2 into (3)
3x224+r=5
12+r=5
r=-—7
Sop=3,g=2andr=-7

b 32+ 12x+5=0
3(x+2)°=7=0
3(x+2)° =7

7
x+2) =—
(x+2)" =3

7 b

10

11a

SolutionBank

x+2=i\/i

3

SO)C:—Zi\/z
3

27 -20(2")+ 64 =(2")> —20(2%) + 64
=(2°-16)(2" —4)

flx)= (2" -16)(2" —4)
Then either 2* =16 =>x =4
or 2=4=x=2
x=2orx=4

20+ D(x—4)—(x—2)°=0
2(0*=3x—4)—(*—4x+4)=0
22— 6x—8—x*+4x—4=0
x-2x—-12=0
a=1,b=-2,c=-12
Using the quadratic formula:

DD —4(-12)
2
L2452

2

x_2i\/4><13
2
L2213

2
lei\/ﬁ

x—Dx+2)=18
P+x—-2=18
X+x—-20=0
x+5x—-4)=0
x=-5orx=4

The springboard is 10 m above the water,
since this is the height at time 0.

When 4=0, 5¢— 102+ 10=0
104 +5:+10=0
a=-10,b=5and c=10
Using the quadratic formula:
. —5+./5> —4(-10)(10)
2(-10)
_ —5+4/425

-20
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11b

12a

13i

ii

14 a

t=-0.78 ort=1.28 (to 3 s.f.)
t cannot be negative, so the time is
1.28 seconds.

—10£2+5¢+10

=—10(2 - 0.5¢)+ 10
=—-10((t—0.25)> =0.0625) + 10
=—-10(—0.25)> +10.625
A=10.625,B=10and C=0.25

The maximum height is when # — 0.25 =0,
therefore when 1 =0.25s, A= 10.625 m.

f(x) = 4kx® + (4k + 2)x + 1

a=4k,b=4k+2andc=1

b —4ac=(4k+2)* —4 x4k x 1
=16Kk*+ 8k + 8k + 4 — 16k
=16k*+ 4

16k* + 4

k* > 0 for all values of &, therefore

16> +4>0

As b> — dac = 16k* + 4 > 0, f(x) has two
distinct real roots.

When k=0,

o) = 40>+ (4(0) +2)x + 1 =2x+ 1
2x + 1 is a linear function with only one
root, so f(x) cannot have two distinct real
roots when k = 0.

Let \/;:u
2u +u—-6=0
Qu-3)(u+2)=0

u is positive so u =

N | W

9

x=u’=—
4
B=17x*+16=0

"N =17xY)+16=0

*—-Dx*-16)=0
Then either x* =1 = x = +1
or =16=>x=+2
x=-2,x=—1,x=1landx=2

c=230—Hp,c=80andp=15
80=230—-15H
H=10
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14b r=p(230 — 10p)

— —10p? +230p

=—10(p* — 23p)

=—10((p — 11.5)* - 132.25)
=—10(p — 11.52 + 1322.5

A=13225,B=10and C=11.5

The maximum value is when (p — 11.5) = 0.
This is a maximum revenue of £1322.50 at
£11.50 per cushion.

Original revenue = 80 x 15 =£1200
Increase in revenue = £1322.50 — £1200

Challenge

=£122.50
a b
b ¢
b+c b
b ¢
b*—bc—c* =0

Using the quadratic formula:

_c +,/c* —4(1)(=c?)
2(1)

c++5¢7

&%

)
-+

c
2

Sob:c=

ctels e
> :

Dividing by c:

1++/5 |
5
The length cannot be negative so

1+\/§
2

b:c= 01
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Challenge

b Letx= \/l+\/1+\/1+\/1+...
Sox=A1+x

Squaring both sides:
X*=1+x
¥-x—-1=0
Using the quadratic formula:
1£(-17 -4 -D)
x =
2(1)

_1+45
2
The square root cannot be negative so

\/1+\/1+\/1+\/T... = liz\/g
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