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Exercise 4A

1 ay=x—-3)x—-2)x+1) c y=(x+Dx+2)(x+3)

0=x—3)(x—2)x+1)
Sox=3,x=2orx=-1

The curve crosses the x-axis at
(3,0),(2,0) and (-1, 0).
Whenx=0,y=(-3)x(-2)x1=6

So the curve crosses the y-axis at (0, 6).
X — (1)’ y —> 00

X — —00,y — —©

=

/10 13

b y=(r— D(x+2)(x +3)

0=(x—Dx+2)(x+3)
Sox=1,x=—2o0orx=-3

The curve crosses the x-axis at

(1, 0), (-2, 0) and (-3, 0).
Whenx=0,y=(-1)x2x3=-6

So the curve crosses the y-axis at (0, —6).

_X—)OO,y—)OO
x—>—oo,y—>—oo
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y=(x=1)(x+2)(x +3)

=Y

—_

r=(x=3)x=-2)(x+1)

0=(x+1Dx+2)(x+3)
Sox=-1,x=—2o0orx=-73

The curve crosses the x-axis at

(-1, 0), (-2, 0) and (-3, 0).
Whenx=0,y=1x2x3=6

So the curve crosses the y-axis at (0, 6).
X — CX)’ y —> 00

X — —00,y — —©

7}-‘ =(x+ D(x+2)(x+3)
6

7%
/3 A1 ©

=Y

d y=@+1)(1—-x)(x+3)

0=+ —x)(x+3)
Sox=-1,x=1orx=-3

The curve crosses the x-axis at

(-1, 0), (1, 0) and (-3, 0).
Whenx=0,y=1x1x3=3

So the curve crosses the y-axis at (0, 3).
X — 00,y — —©

X — —00,y —>

VA
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1 e y=x—2)x—3)4—x)
0=x—-2)(x—3)4—x)
Sox=2,x=3o0orx=4
The curve crosses the x-axis at
(2,0),(3,0) and (4, 0).

Whenx=0,y=(-2)x(-3)x4=24
So the curve crosses the y-axis at (0, 24).

X — 00,y — —©
X — —00, y —00

f y=x(x—-2)x+1)
0=x(x—2)(x+1)
Sox=0,x=2o0orx=-1
The curve crosses the x-axis at
(0, 0), (2, 0) and (—1, 0).

X — 0,y —©
X — —OO,y —> —00

=Y

[§)

7

y=(x-2)(x-3)4-x)

y=x(x-2)x+1)

y=x(x+1)x—-1)
O=x(x+1)(x—-1)
Sox=0,x=-lorx=1

The curve crosses the x-axis at
(0,0), (-1, 0) and (1, 0).

X— 0,y — ©

X — _OO’y —> —00

y=x(x+ ) x-1)

h y=x(x+1)(1—x)

0=x(x+1)(1—-x)
Sox=0,x=-1lorx=1

The curve crosses the x-axis at
(0,0), (-1, 0) and (1, 0).

X — 00,y — —0

X — —00,y —> 00

VA

y=x(x+1)(1-x)
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1i y=(x—2)2x—1)2x+1)
0=(x—-2)2x—1)(2x+1)
Sox=2,x=4orx=-1

The curve crosses the x-axis at

(2,0), (,0)and (—1,0).

Whenx=0,y=(-2)x(-1)x1=2

So the curve crosses the y-axis at (0, 2).

X — (X)’ y —> 00

X — —00,y — —00

VA
y=(x-2)2x-1D2x+1)

N
\/

1| —

j y=x2x—1)x+3)
0=x2x—1)(x+3)
Sox=0,x=4 orx=-3
The curve crosses the x-axis at
(0,0), (£,0)and (-3, 0).

X —> 00,y —> 0
X — —00,y — —00

VA

y=x(2x-1)(x+3)

=Y

2 a y=(x+1>*x-1)
0=(+1)>x—-1)
Sox=—-lorx=1
The curve crosses the x-axis at (1, 0) and
touches the x-axis at (—1, 0).
Whenx=0,y=1?x(-1)=-1
So the curve crosses the y-axis at (0, —1).
X— 0,y —©
X — —00,)y — —©

/;- =(x+12x-1)

>
I X

b y=@x+2)(x-1)
0=(x+2)x—1)
Sox=—2orx=1
The curve crosses the x-axis at (—2, 0) and
touches the x-axis at (1, 0).
Whenx=0,y=2x (-1)>=2
So the curve crosses the y-axis at (0, 2).
X — 00,y — 0
X — —00,y — —0

VA

y=(x+2)(x-1)7

[§]
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2 ¢ y=2-x)(x+1) e y=x(x+2)
0=(2—x)(x+1) 0=x*(x+2)
Sox=2orx=-1 Sox=0orx=-2
The curve crosses the x-axis at (2, 0) and The curve crosses the x-axis at (—2, 0) and
touches the x-axis at (—1, 0). touches the x-axis at (0, 0).
Whenx=0,y=2x 1*=2 X — 00,y — o
So the curve crosses the y-axis at (0, 2). X — —00,y — —w
X— 00,y — —©
X — —00,y — © YA
y=xHx+2)
VA
) ) o ‘f
-1 O bl ‘f
y=@2-x)x+1)
f y=(@—1)x
d y=(-2)x+1y 0=(x— 1)
0=(x—2)(x+1) Sox=1lorx=0
Sox=2orx=-1 The curve crosses the x-axis at (0, 0) and
The curve crosses the x-axis at (2, 0) and touches the x-axis at (1, 0).
touches the x-axis at (—1, 0). X — 0,y — ©
Whenx=0,y=(-2) x 1>=-2 X — —00,y — —©
So the curve crosses the y-axis at (0, —2).
X — 00,y — 0 VA
X =70,y —7® y=(x-1
VA
y=(x=-2)x+1y7
0 ] X
-‘.\“
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2 g y=(1-x°G+x) i y=x"2-x
0=(1-x)>3+x) 0=x*2—x)
Sox=1orx=-3 Sox=0orx=2
The curve crosses the x-axis at (—3, 0) and The curve crosses the x-axis at (2, 0) and
touches the x-axis at (1, 0). touches the x-axis at (0, 0).
Whenx=0,y=1*x3=3 X — 00, y — —00
So the curve crosses the y-axis at (0, 3). X — —00,y — ©

x—»oo,y—>oo
X — —00,y — —© YA

VA

y=(1-xY3+x)

0 2\ %
3
-3 (0] 1 X y=x2-x)

=Y

jy=x(x-2)
0=x*(x—2)
_ 2 Sox=0o0rx=2
h )(; _ ((); _ 11))28 _);)) The curve crosses the x-axis at (2, 0) and
Sox=1orx=3 touches the x-axis at (0, 0).
The curve crosses the x-axis at (3, 0) and X0y —=®
touches the x-axis at (1, 0). =70y = 7o

Whenx=0,y=(-1)*x3=3
So the curve crosses the y-axis at (0, 3).
X —> 00, ) — —00

VA

y=xYx=-2)
X — —00,y —> 0

VA

© Pearson Education Ltd 2017. Copying permitted for purchasing institution only. This material is not copyright free. 5



INTERNATIONAL A LEVEL

Pure Mathematics 1 Solution Bank @ Pearson
3 a y=x3+x2—2x c y=x3+2x2+x
=x(x*+x—2) =x(x*+2x + 1)
=x(x+2)x— 1) =x(x + 1)
0=x(x+2)(x—1) 0=x(x+1)
Sox=0,x=—2o0rx=1 Sox=0orx=-1
The curve crosses the x-axis at (0, 0), (-2, The curve crosses the x-axis at (0, 0) and
0) and (1, 0). touches the x-axis at (—1, 0).
X— 0,y — © X— 0,y —©
X =70,y = 7P X — —00, )y — —00
YA VA y=x'+2x"+x
y=x"+x1-2x
/_2 0 ] ‘: 1 o X

b y=x+5x"+4x d y=3x+2x"—x
= x(x*+ 5x + 4) =x(3 +2x — x%)
=x(x+4)(x+1) =x(3 —x)(1 +x)
0=x(x+4)(x+1) 0=x(3—x)(1+x)
Sox=0,x=—4orx=-1 Sox=0,x=3o0orx=-1
The curve crosses the x-axis at The curve crosses the x-axis at
(0, 0), (-4, 0) and (-1, 0). (0, 0), (3,0) and (-1, 0).
X —> 00,y —> 0 X —> 00,y —> —00
X — —00,y — —© X — —00,)y — ®©

VA VA

y=x+5x7+4x

) 1|0 x 1|0 3 X
y=3x+2x1-x°
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3 e y=)c3—)c2 g y=l2x3—3x
=x(x—1) =3x(4x*— 1)
0=x*x—1) =3x(2x — 1)(2x + 1)
Sox=0orx=1 0=3x2x—1)2x+ 1)
The curve crosses the x-axis at (1, 0) and Sox=0,x=1 orx=-1

touches the x-axis at (0, 0).
X —>00,) — ®©

The curve crosses the x-axis at
(0, 0),(%,0)and(-1,0).

x—)OO,y—>OO

X — —00,y — —®©

VA X — —00,y — —©0
VA
y=12x*-3x
(@) >
1 0 fl X
f yzx—x3
2
=x(1—x%) 5
=x(1 —x)(1 +x) h y=x —zx—2x
0=x(1—-x)(1+x) =x(x"—x—2)
Sox=0,x=1orx=—1 =x(x+ 1)(x—2)
The curve crosses the x-axis at 0=x(x+1)(x—2)
(0, 0), (1, 0) and (1, 0). Sox=0,x=-lorx=2
X — 00,y — —00 The curve crosses the x-axis at
X — —OO,y — 00 (09 0)3 (_19 0) and (23 0)
X— 0,y — ®©
VA X — —00,y — —®
VA
yp=x-x-2x
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3 y=x—9% 4 a y=(x-2)
=x(x*—9) 0=(x—2)

=x(x —3)(x+3)
0=x(x—3)(x+3)
Sox=0,x=3o0orx=-3
The curve crosses the x-axis at
(0, 0), (3,0) and (=3, 0).
X — 00,y — 0
X — —00,y — —00

VA

y=x'-9x

=Y

-3 o 3
j y=x-9x
=x2(x -9)
0=x*(x—9)

Sox=0orx=9

The curve crosses the x-axis at

(9, 0) and touches the x-axis at (0, 0).
X — 00,y — 0

X — _OO, y —> —00

VA

So x =2 and the curve crosses the x-axis
at (2, 0) only.

Whenx =0, y=(-2)’=-8

So the curve crosses the y-axis at (0, —8).
X — CX)’ y — 00

X — —00, )y — —00

V4 y=(x-2)

=Y

s

y=02-»’

0=(2-x)

So x =2 and the curve crosses the x-axis
at (2, 0) only.

Whenx=0,y=2>=38

So the curve crosses the y-axis at (0, 8).
X — 00,y — —©

X — —00,y —> 00

VA

N

=Y

y=@Q-xp
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4 ¢ y=(x-1) e y=—(x+2)
0=@x-1)° 0=—(x+2)’
So x = 1 and the curve crosses the x-axis So x =—2 and the curve crosses the x-axis
at (1, 0) only. at (=2, 0) only.
Whenx=0,y=(-1)=-1 Whenx =0, y=-2°=-8
So the curve crosses the y-axis at (0, —1). So the curve crosses the y-axis at (0, —8).
X —> 0,y — 0 X — 00,y — —0
X—>7%0,y— 7P X — —00, )y — ©
VA VA
y=x-1p y=—(x+2)
0 . -
=1 /1 X ) o x
-8
f y=@x+3)
3
d y=(x+2)° 0=(x+3)
0=(x+2) So x =—3 and the curve crosses the x-axis
So x = —2 and the curve crosses the x-axis at (=3, 0) only. 3
at (=2, 0) only. Whenx=0,y=3" =27
Whenx=0,y=2>=38 So the curve crosses the y-axis at (0, 27).
So the curve crosses the y-axis at (0, 8). X0,y =0
X— 00,y — © X —=> 70,y — 70

X — _(D,y —> —Q00 A

i y=(x+3)
VA /
y=(x+2) 77

o«

=Y

=Y
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4gy=(6-3) i y=—(-2)
0=(x—3) 0=—(x—2)
So x =3 and the curve crosses the x-axis So x =2 and the curve crosses the x-axis
at (3, 0) only. at (2, 0) only.
Whenx =0, y = (-3)’ =27 Whenx=0,y=—(-2)"=8
So the curve crosses the y-axis at (0, —27). So the curve crosses the y-axis at (0, 8).
X — 00,y — —00 X — 00, )y — —©
X — —00, ) —> o X =70,y —=>0

VA 3
y=(x=13)
VA

0 3 x 8\\_
0
- 27/

=Y

(8]

y=—(x-2y
h y=(1-x) iy=—(x-3)
0=(1-x) 3
So x = 1 and the curve crosses the x-axis 0=—(x-1%)
at (1, 0) only. So x = § and the curve crosses the x-axis

Whenx=0,y=1"=1 (L 0)onl
So the curve crosses the y-axis at (0, 1). at (3, 0) only.

X — 0,y — —0 Whenx=O,y=—(—%)3 =3
AT Ty ® So the curve crosses the y-axis at (0, 1).
VA X — 00,y — —00

X — —00,y — 0

N

QS
=Y

=Y

y=(1-xy
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5ay=x+b’+ex+d
y=@+3)(x+2)(x—1)
=(x+3)(*+x-2)
=X +4" +x—6
b=4,c=1,d=-6

b Whenx=0,y=-6

So the curve crosses the y-axis at (0, —6).

6 y=ax +bx* +ex+d
y=a(x+Dx—2)(x—3)
=a(x+ 1)(x* — 5x + 6)

=a(x3—4x2+x+6)

The curve crosses the y-axis at (0, 2),

sowhenx=0,y=2.
2=a(0-0+0+6)

a=1
1 3 _ 2
y=3 —4x"+x+6)
=1y -4+ 1x+2
a=1,b=—%c=1,d=2

f(x) = (x — 10)(x* — 2x) + 12x
=x° — 12x% + 20x + 12x
=x°—12x* + 32x
=x(x* — 12x + 32)

f(x) = x(x* — 12x + 32)
=x(x —4)(x—8)

0=x(x—4)(x—38)
Sox=0,x=4orx=28

The curve crosses the x-axis at
(0, 0), (4, 0) and (8, 0).

X — 00, )y — 0

X — —00, )y — —00
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