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As h — 0, 20x + 10k — 20x Th? gradientzs5 at points‘A, B and C are 4,
So £'(x) = 20x 114 and 1732, respectively.
2 a A has coordinates (1, 4). 4 y=77-x
The y-coordinate of B is dy _ 2
— =14x-3
(1 +8x)° +3(1 + %) xTox
= 1%+ 38x + 3(8x)* + (Bx)° + 3 + 38x dy
= (8x)° + 3(8x)* + 68x + 4 o 16 when
Gradient of AB 14x — 3x2 =16
7 bl 3¢ —14x+16=0
X, =X, Bx—8)(x—2)=0
(8x) +3(8x) + 63x+4—4 v=3 orx=2
ox 3
_ (8x)" +3(8x)" + 60w 5 y=x-llx+1
— Y32
= (&) +38x+6 dx
d_y =1 when
Asdx — 0, (5x)° +38x+6 > 6 dx
Therefore, the gradient of the curve at 3x" = 1£ =1
point A4 is 6. 3x2 =12
x =4
1 X = :|:2
y=3x"+3+ — =3x"+3+x°
q X 5 Whenx=2,y=2"-112)+1=-13
P —er-2a=6x— = Whenx=-2,y= (20— 11(-2) + 1 =15
X The gradient is 1 at the points (2, —13)
and (-2, 15).
When x=1,2 =6 1—1% .
6 fx)=x+ = =x+9%

X

f'(x)=1—9x*2=1—32
X

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



INTERNATIONAL A LEVEL

Solution Bank @ Pearson

Pure Mathematics 1
6 b f'(x)=0 when
2 o
xz
=9
x==3

b The gradient is zero when % =0:

1
%x2(4—x) =0
x=4

Whenx=4,y=12x2-2"=16
The gradient is zero at the point with
coordinates (4, 16).

3 1 3 1
9 a [xz —lj[x 2+1j=x+x2 -x2-1

1
—=l+=x?>+—=x
dx
¢ Whenx=4, Y1430 1L
2 o
=14+3+—
_4 L
16
2
10 Lety— 20 +Jx+ 222
X
12
=2x3+x2+x—2+2—f
X X

1
=2x" +x2+1+2x"
1 -L
d—y=6x2+—x 2 _2x7?

1 2

—6x? e — =

2\/; x*

11 The point (1, 2) lies on the curve with
equation y = ax’ + bx + ¢, s0

2=a+b+c (1)

The point (2, 1) also lies on the curve, so
l=4a+2b+c 2)

(2)— (1) gives:

—1=3a+b 3)

Y 2ax+b

dx

The gradient of the curve is zero at (2, 1),

SO

0=4a+b 4)

(4) — (3) gives:

l=a

Substituting a = 1 into (3) gives b = —4
Substituting @ = 1 and » = —4 into (1)
givesc =15
Therefore,a=1,b=-4,c=5

12a y=x3—5x2+5x+2

Y32 10x+5
dx

b i & =2
dx
32— 10x+5=2
32— 10x+3=0
Gx—1D(x—3)=0
x=l or 3
3

x = 3 is the coordinate at P,

1
sox= — at Q.
; &0
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12b ii x=3=y=27-45+15+2=-1
So the equation of the tangent is
y+1=2(x-3)
y=2x-17

iii Whenx=0,y=-7
and wheny=0,x= 1
So points R and S are (0, —7) and
7. 0).
Length of RS = (—7)2 +(2)

1+ = «/_

13 y=§ —x+3x7=8x ' —x+3x
X
d—y=—8x*2—1+6x=—§2 —1+6x
dx X
Whenx=2,y=%—2+3x22=14
Yo 3 =9
dc 4

The equation of the tangent through the point

(2, 14) with gradient 9 is

y—14=9(x - 2)
y=9x— 18+ 14
y=9%—-4

1
The normal at (2, 14) has gradient — 5
So its equation is
1
-l4=—-—x-2)
g 9
9y +x=128

14a 2y=3x"—7x" +4x

3 3 7 2

=—X - —-x" +2
4 2 2
d—y=2x2—7x+2
de 2
At (0, 0), x = 0, gradient of curve is
0-0+2=2.

Gradient of normal at (0, 0) is —% .

The equation of the normal at (0, 0) is

Y 7

At (1, 0), x = 1, gradient of curve is
2 q42=-1

2 2

Gradient of normal at (1, 0) is 2.

14 a The equation of the normal at (1, 0) is

y=2x-—1).
The normals meet when y = 2x — 2 and

y:_lx
2
2x—2=——x
dx—4=—x
S5x=4
4
x:_
5

4 2 . 1
=2 —|—-2=—=|checkin y=——x
g (sj 5 ( ) )

N has coordinates (£, —%).

VA

4 =2
1
Area of AOAN = 5 base x height
Base (b) =1

w | N

Height (h) =
1

Area—2 x 1 x z
5

lJ1|>—i

15 y=x-2x"—4x—1
When x =0, y=—1 so the point P
is (0, —1).
For the gradient of line L:

Y324y
dx

At point P, when x = 0, Y__
dx
The y-intercept of line L is —1.
Equation of Lis y =—4x — 1.
Point Q is where the curve and line
intersect:
X2 —dx—1=—4x—1
X =2x*=0

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



INTERNATIONAL A LEVEL

Pure Mathematics 1 Solution Bank @ Pearson
15 X(x—-2)=0 LY
2_ 2 2
x=0or2 18a OP =x +(5——x]
x =0 at point P, so x =2 at point Q. 2
When x = 2, y = =9 substituting into the S OP =x>+ 25 — 5y2 +lx4

16

17 a

original equation
Using Pythagoras’ theorem:

distance PO = /(2 - 0)* + (=9 — (1))’

= Vo8 b f'(x)=x"-8=0=x(*-8)=0

= y4x17 =>x=0, x=+8
=217

y=x3—6x2+9x

%=3xz—12x+9=>3x2—12x+9=0

=lx4 —4x* +25
4

¢ x=0=>0P*=25=0P=5
x=tJ/8 = 0P’ =1=0P=1

(OP is a distance so must be positive)
at a turning point.

3 —12x+9=0=>x"—4x+3=0

X—4dx+3=(x-3)x—-1)=2>x=1,3

=>y=4,0=(1,4)and (3, 0)

f(x) = 200—@—x2
X
f'(x) = 2520 —2x
X
At the maximum point, B, f'(x) =0
2—520 —2x=0
X
2—520 =2x
X
250 = 2x°
X =125
x=5

When x = 5, y = f(5) = 200 — 25i0 — 5

=125
The coordinates of B are (5, 125).
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