INTERNATIONAL A LEVEL

Pure Mathematics 1

Solution Bank

@ Pearson

Chapter review 2

1

a

a

V' +3y+2=0
G+ Dy+2)=0
y=—lory=-2

32+ 13x—10=0
(B3x—2)(x+5)=0
x=2orx=-5

5% — 10x=4x + 3
522 —14x—-3=0
(5x+ 1)(x—3)=0

x=-torx=3
(2x—5)7%=7
2x—5=i\/7
2x=5+7
5+47
T

y= X +5x+4
As a =1 is positive, the graph has a \/
shape and a minimum point.
When x = 0, y = 4, so the graph crosses
the y-axis at (0, 4).
When y =0,

X+5x+4=0
x+Dx+4)=0
x =—1 or x =—4, so the graph crosses
the x-axis at (—1, 0) and (—4, 0).
Completing the square:

X+ 5x+4= (x+%)2 —(%)2 +4

= (x+d) -3

So the minimum point is at(—3,—%).
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2 b y=2x"+x-3

As a =2 is positive, the graph has a \/
shape and a minimum point.

When x =0, y = =3, so the graph crosses
the y-axis at (0, —3).

When y =0,

2°+x-3=0
2x+3)x—-1)=0
x= —3 orx =1, so the graph crosses

the x-axis at (—%, O) and (1, 0).
Completing the square:
23 +x—3= 2()62 +%x)—3
= 2((x ) - (5))-3
=2(r+g) %
25

So the minimum point is at (—4,2).
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¢ y=6—10x—4x°
As a = —4 is negative, the graph has a N
shape and a maximum point.
When x =0, y = 6, so the graph crosses
the y-axis at (0, 6).
When y =0,

6—10x—4x* =0

(1—-2x)(6+2x)=0
x = 1 or x =3, so the graph crosses

the x-axis at (1, 0) and (=3, 0).

Completing the square:
6—10x —4x* = —4x* — 10x + 6
= —4(x2 +%x)+6

= —4((x+3) -(3))+6
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2 ¢ So the maximum point is at (-3, %). 3 b X+3x-5=dx+1

(x4 -(4))
= 2(x-%) +2

So the maximum point is at (%, 22).

P-x—6=0
x—3)x+2)=0
x=3orx=-2

4 a K+11k-1=0
a=1,b=1landc=-1
Using the quadratic formula:
Lol + /112 —4(1)(-1)
. 2(1)
—11£+/125
d y=15x—2x =
As a =—2 is negative, the graph has a N So k=0.0902 or k= —11.1
shape and a maximum point. ' ’
When x =0, y = 0, so the graph crosses b 2:2—5:4+1=0
the y-axis at (0, 0). a=2.b=-5andc=1
When y :20’ Using the quadratic formula:
I5x—2x"=0 .
x(15-2x)=0 - —(ENE) -4
x=0orx= 75, so the graph crosses 2(2)
the x-axis at (0, 0) and (7%,0). _Si\/ﬁ
Completing the square: 4
15x — 2x% = =2x" + 15x Sot=2.280rt=0219
= _D(x* =1
(x 2x) ¢ 10-x—x*=7

>x+x-3=0
a=1,b=1and c=-3
Using the quadratic formula:

L JP=4(1)(=3)

2x1
y (=, 28 _—li\/g
2
Sox=-2300orx=1.30
d Bx—1)y’=3-x*
(0,0) N Ox* —3x—3x+1=3-x
0 (7. 0)\ x 10— 6x—2=0
a=10,p=—-6and c=-2

3 a f3)=3"+33)-5=13

Using the quadratic formula:

L ~(0£(-6)* ~4(10)(-2)

%(3)=4(3)+k= 12 +k 2(10)
3)=g(3
O _614iT6

k=1 20

© Pearson Education Ltd 2017. Copying permitted for purchasing institution only. This material is not copyright free.

So x =0.839 or x =—0.239



Pure Mathematics 1

INTERNATIONAL A LEVEL

Solution Bank

5 a xX+12x—9=(x+6)>-36-9
=(x+6)°—45
p=1,g=6and r=-45

b 5x% —40x + 13 =5("— 8x) + 13
=5((x—4)*—16)+ 13
=5 —4)-67
p=5g=—4andr=-67

¢ 8x—2x*=-2x"+8

—2(x* — 4x)

2((x-2)"-4)
=-2(x—2)"+8

p=-2,g=—2andr=38

d 3 —(x+1) =3"-(*+x+x+1)

=2 —2x—1
=2(x2—x)— 1
=2((x-4) 41
=2(x-4)-3
p=2,g=-1andr=-2
5 —2x+k=0

a=5b=-2andc=k
For exactly one solution, 5> — 4ac =0
(2 —4x5%xk=0
4-20k=0
4 =20k
k=1

a 3x’+ 12x+5=px+q)+r

32+ 12x+5=p(x*+ 2gx + ¢O) +r
3%+ 12x+5 =px2+ 2pgx +pq2+r
Comparing x*: p =3
Comparing x: 2pg = 12
Comparing constants: pg” +r =5
Substitute (1) into (2):
2x3xg=12
q=2
Substitute p = 3 and ¢ = 2 into (3)
3x2%+r=5

12+r=5

r=-—7

Sop=3,g=2and r=-7

b 32+ 12x+5=0

3(x+2)°-7=0
3(x+2) =7

(x+2)*=1

7Db
8 a
b
9
10
1)
(2)
3)
11a
b

27 —-20(2")+64 =(27) —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

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

D2 - 4)(12)
201)

24452

2

B 2+4/4x13

2
242413

2
SOXZli‘\/B

x—1D(x+2)=18
¥+x—2=18
X*+x-20=0
x+5x—4)=0
x=—S5o0rx=4

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

When /=0, 5t = 107 + 10 =0
—10 +5t+10=0
a=-10,b=5and c=10
Using the quadratic formula:
. —54/5% —4(-10)(10)
2(-10)
_ —5+4/425

-20
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11b

12a

13

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

—107 + 5¢+ 10

=-10(# - 0.5¢) + 10
=—10((t—0.25)* —0.0625)+10
=10.625—10( —0.25)*
A4=10.625,B=10and C=0.25

The maximum height is when ¢ — 0.25 =0,
therefore when r=0.25s, 4 =10.625 m.

f(x) = 4k + (4k + 2)x + 1

a=4k b= (4k+2)and c=1

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

16k* + 4

K > 0 for all values of k, therefore

16k +4>0

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

When £=0,

f(x) = 4(0)x* + (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.

P =17 +16=0
Y =176 +16=0
=D -16)=0
Then either x* = 1 = x = +1
or P=16=>x=+2
Sox=-2,x=—-1,x=1lorx=2

Challenge
a b
a —==
b ¢
b+c_é
b c
b*—bc—c* =0

Using the quadratic formula:
y— Q0 —4(c)
2(1)

c++5¢2
2
cic\/g

T2
cic\/g >
> :

Sob:c=

Dividing by c:
145 .
5
The length cannot be negative so

1+\/§

2

b Letx= \/1+\/1+\/1+\/1+...
Sox=41+x

Squaring both sides:
2 _
x=1+x
X—x—1=0
Using the quadratic formula:
1£(=1)> —4(1)(-1)
x =
2(D)
_ 1245

2
The square root cannot be negative so

Do, =26

2

b:c= 01
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