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Exercise 5A

1 Integrating both sides of the equation and including a constant:
gX—2x

:>y:j2xdx

= y=x"+c wherecis a constant

The family of solution curves are parabola.
Sketching the solution curves for c =-2, -1, 0, 1, 2 and 3 gives:

y=2"+3
y=1"+2
y=2+1
y=12

y=2"-1
g=2a"-2
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2 Separating the variables and integrating:

dy _
a—y
:I%dy=jldx

= Iny=x+c where c is a constant
:y:eerc:ecxex

= y=Ae" where 4 is a constant (4 =¢)

The family of solution curves are exponential curves.
Sketching the solution curves for 4 =-3, -2, -1, 1, 2 and 3 gives:

y=3e
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3 d—y:x2
dx
J.dy:'[xzdx
—lx3+c
y 3"
2
g _1
dx x
[dv= s
X
y=Inx+c
Letc=InA4
y=Inx+In4
=1n Ax
y=l1lnix
=In2x
= Inx
:11'1%:!:
= Inix
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5 Separating the variables and integrating:
b _Zy
dx «x

1 2
= |—dy=|—dx
e
=>In|yl=2In|x|+c

Expressing the constant as In|4| and simplifying using the laws of logarithms:
In|y|=21In|x|+1n|4|

= In|y|=Inx’+1n|4| using the power law
= In|y|=1In|4|x* using the multiplication law
= y=Ax"

The family of solution curves are parabola.
Sketching the solution curves for 4 =2, -1, =4, 1, 1, 2 gives:
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6 Separating the variables and integrating:

Y_x

dx

:Jydy:jxdx
2 2

=2 -2 ic o Y -x=2c
2 2

y* —x>=0=(y—x)(y+x) =0, and the graph of this equation are straight lines y = x and y = —x
y* —x> =2¢ for ¢ #0 is a hyperbola with asymptotes y =x and y = —x
Sketching some of the solution curves gives:

yz_xzz 4

¥y -x'=16
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7 d—y=ey
dx
[erdy=]dr
-’ =x+c
e*y:—x c

x+1
Iny=Inx-In(x+1)+c
Let c=InB
lnyzlnx+1n(x+1)_] +InB
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9

d—y:cosx
dx

= y=sinx+c
The family of solution curves are sin curves.

The graph of y =sinx+c is a translation of y =sinx by the vector ( ]
c

Sketching some of the solution curves gives:

10 Separating the variables and integrating:

d—y:ycotx O<x<m
dx

1
-Ho-js2e

. . . COSX . .
= Inly|=In|sinx|+c  integrating —— using the reverse chain rule
sin x

Expressing the constant as In/4| and simplifying using the laws of logarithms:
Injy|=In|sin x|+ In|4]|
= In|y|=In|4sin x|

= y=Asinx
The family of solution curves are sin curves for 0 < x < w with varying amplitudes.
Sketching some of the solution curves gives:

Ui
4 y=sinx y=2sinx
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11 2 —gec?s where —Z<r<Z

dr
d d ( sint
—(tant) =—
dt dz \ cost
_ costcost+sintsint
cos’t
1
cos’t
=sec’t
Idyzjsecztdt
y=tant+c
X4
6_
x=tant + 2
4_
x=tant + 1

x = tant

13|
Y

x=tant — 2
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12 %=x(l—x) where 0 < x <1

dr
j ! dx=jdt

x(l—x)

1 1
j;dﬁjmdx:jdt
1 -1
I;dx—jmdxzjdt
1nx—1n(1—x)=t+B

m[LJ:HB
1—-x

X — et+B
1—-x
— el‘eB
= Ae' where 4 =¢”
x=(1-x)4¢e
= Ae' — Axe'
X+ Axe' = Ae'
x(1+Ae’) = Ae'
Ae'
x =
1+ Ae'
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13d_y:l
dx 2x
jldy:ljldx
b% 27 x
1
Iny=—Inx+c
)

=1n\/;+lnB where c=1n B

zlnB\/;
y=Bx
y2 :B2X

=4ax where B> =4a

b For (1, 3)
3* =4a(l)

9

a=—

4
y* =9x

Solution Bank

© Pearson Education Ltd 2019. Copying permitted for purchasing institution only. This material is not copyright free.

10



INTERNATIONAL A LEVEL

Further Pure Maths 2 Solution Bank @ Pearson

v

dx 9—x’

1 _
J.;dyz.[9_);2 dx
1 ¢ —2x
ZEJ' dx

9—x*

lnyzéln(9—x2)+c

zln(9—x2);+lnB
i B(9- )

y=B(9—x2);

yz 282(9—)(2)
=98’ - B’x’

y* +B’x* =98’

Let k=B

y2 +hx* =9%

a For the point (2, 5)
52+ k(2) =9%
k=5
> +5x* =45
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