INTERNATIONAL A LEVEL

Pure Mathematics 1 Solution Bank @ Pearson
Exercise 2F
1 ay=x"—6x+8 ¢ y=25—x

As a =1 is positive, the graph has a \/
shape and a minimum point.

When x =0, y = 8, so the graph crosses
the y-axis at (0, 8).

When y =0,
X —6x+8=0
x-2)x-4)=0

x =2 or x =4, so the graph crosses the

x-axis at (2, 0) and (4, 0).

Completing the square:

X —6x+8=(x-3-9+8
=(x-3)Y-1

So the minimum point is (3, —1), and

the line of symmetry is x = 3.

i‘ yp=x-6x+8
(0, 8)

(0]

b y= X +2x—15
As a =1 is positive, the graph has a \/
shape and a minimum point.

When x =0, y=—15, so the graph crosses

the y-axis at (0, —15).
When y =0,

X H2x—15=0
x=3)x+t5=0
x =3 or x = —5, so the graph crosses the
x-axis at (3, 0) and (-5, 0).
Completing the square:
XH2x—15=(x+1)*-1-15

=(x+1)7-16

So the minimum point is (—1, —16), and
the line of symmetry is x = —1.

y=x'+2x-15

(3,0) ¥

(0,-15)

(-1, -16)

As a =—1 is negative, the graph has a N
shape and a maximum point.
When x =0, y = 25, so the graph crosses
the y-axis at (0, 25).
When y =0,
25-x"=0

SG+x)(5—-x)=0
x=-=5or x =5, so the graph crosses the
x-axis at (=5, 0) and (5, 0).
Completing the square:
25 —x*=—x"+0x + 25

=—(x* — Ox — 25)

=—(x—0)*+25
So the maximum point is (0, 25), and
the line of symmetry is x = 0.

[=5.0) 0‘ (5.0)\ x

d y=x"+3x+2

As a =1 is positive, the graph has a \/
shape and a minimum point.
When x =0, y = 2, so the graph crosses
the y-axis at (0, 2).
When y =0,
X +3x+2=0

x+2)x+1)=0
x =—2 or x =—1, so the graph crosses
the x-axis at (=2, 0) and (—1, 0).
Completing the square:

X+ 3x+2 =(x+%)2—%+2=(x+%)2—
So the minimum point is (-3 —%) , and

the line of symmetry is x = —3.

y=x2+3-2 yn/
(0,2)

(_1! 0)

(-2, 0)?;;!) 0 x
2" 4
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e y= x> +6x+7
As a =—1 is negative, the graph has a N
shape and a maximum point.
When x =0, y =7, so the graph crosses
the y-axis at (0, 7).
When y =0,

—*+6x+7=0
(x—Dx—-7)=0
x =—1 or x =7, so the graph crosses
the x-axis at (—1, 0) and (7, 0).
Completing the square:
—x2+6x+7=—(x2—6x)+7
—~((x=3)*-9)+7

= —(x-3)>+16

So the maximum point is (3, 16), and
the line of symmetry is x = 3.

’/o‘ \1

y=2x"+4x+10

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

When x =0, y = 10, so the graph crosses the
y-axis at (0, 10).

When y =0,

2 +4x+10=0

Using the quadratic formula,

—4+ ,/42 —4(2)(10) —4++/-64
X =
2x2 4
There are no real solutions, so the graph
does not cross the x-axis.

Completing the square:

2x* +4x + 10 = 2(x* +2x)+10
=2((x+ 1)Y= 1)+10
=2(x+1)°+8

So the minimum point is (—1, 8), and

the line of symmetry is x = —1.

y=2x+4x+ 10
. (0, 10)

=y

0|

g y=2x2+7x— 15
As a =2 is positive, the graph has a \/
shape and a minimum point.
When x =0, y=—15, so the graph
crosses the y-axis at (0, —15).
When y =0,
2+ 7x—15=0
2x=3)(x+5)=0
x =2 orx=-35, so the graph crosses

the x-axis at (%, 0) and (=5, 0).
Completing the square:
27+ 7x— 15 =2(x* +1x)-15

22((x+%)2—%)—15

=2(x+1) —12

So the minimum point is (—%, —'&), and

NI DS

the line of symmetry is x = —

\ 1
(-5.0) 0 / G0 *
(0,-15)

7 _169
(=5 —5)

y=2x"+T7x-15
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1 h y=6x"—19x+10
As a = 6 is positive, the graph has a \/
shape and a minimum point.
When x =0, y = 10, so the graph crosses
the y-axis at (0, 10).
When y =0,
6x° = 19x+10=0
Bx-2)2x-5)=0
x= % orx = 3, so the graph crosses the

x-axis at (%, 0) and (%, O).
Completing the square:
6x° — 19x + 10 = 6(x* = 2x)+10

- 6((x—%)2—%)+10
= 6(x—%)2 — 12l

24

So the minimum point is (%,—%) , and

and the line of symmetry is x =12.
VA

A
(0, 10)\
\%,m

r=6x7—19x + 10
0 5.0) ~

Sl
=y

(32 -5
i y=4-Tx—2x
As a = -2 1s negative, the graph has a 4
shape and a maximum point.
When x =0, y =4, so the graph crosses
the y-axis at (0, 4).
When y =0,
2= Tx+4=0
(2x+1)(x+4)=0
x = 1 orx =—4, so the graph crosses
the x-axis at (%, 0) and (-4, 0).
Completing the square:
2 —Tx+4= —2()62 +%x)+4

= —2((x+§)2 —ﬁ)+4

16

—2(x+%)2+%

i So the maximum point is (—% ,&) , and

8
the line of symmetry is x =—1.

VA

(O y=4-Tx-6x

0,4)

(-4.0)

y=0.5x"+ 0.2x + 0.02

As a = 0.5 is positive, the graph has a \/
shape and a minimum point.

When x =0, y = 0.02, so the graph crosses
the y-axis at (0, 0.02).

When y =0,

0.5x> +0.2x + 0.02=0

Using the quadratic formula,
~0.2+4/0.2> —4(0.5)(0.02)
2x%x0.5
=-0.2+0
=—0.2
There is only one solution, so the graph
touches the x-axis.

Completing the square:
0.5x” +0.2x + 0.02

=0.5(x* +0.4x)+0.02
=0.5((x+0.2)> —0.04) +0.02

=0.5(x+0.2)

So the minimum point is (—0.2, 0), and
the line of symmetry is x = —0.2.

X =

p=0.5x+02x+0.02 ¥
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2 a The graph crosses the y-axis at (0, 15), d The graph crosses the y-axis at (0, —1),
soc=15. soc=-1.
The graph crosses the x-axis at (3, 0) The graph crosses the x-axis at (—1, 0)
and (5, 0) and has a minimum value. and (4, 0) and has a minimum value.
x-3)(x-5)=0 x+Dx—-4)=0

X —8x+15=0 X =3x—4=0

a=1,b=-8andc=15 But ¢ =1, not —4, so+(x* —=3x—4) =0,

b The graph crosses the y-axis at (0, 10), a=3 ; andc

so ¢ =10.
The graph crosses the x-axis at (-2, 0)
and (5, 0) and has a maximum value.

3 Minimum value = (5, —3), so the line of
symmetry is x = 5.

—(x+2)(x-5)=0 The reflection of (4, 0) in the line x =5
—*+3x+10=0 is (6, 0).
a=-1,b=3andc=10 (x=6)(x—-4)=0

X —10x+24=0

Completing the square:

X —10x+24=(x—-5)°—-25+24
=(x-57-1

But the minimum value is (5, —3),

¢ The graph crosses the y-axis at (0, —18),
soc=—18.
The graph crosses the x-axis at (-3, 0)
and (3, 0) and has a minimum value.

(x+3)(x-3)=0 therefore: )
X*+0x-9=0 y=3(x-57-3

But ¢ =—18, not -9, s02(x2+0x—9):0, =3x"—30x+72

a=2,b=0and c=-18 a=3,b=-30and c=72
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