INTERNATIONAL A LEVEL

Further Pure Maths 3

Exercise 4A

Solution Bank

1 a I(sinhx+3coshx)dx=J'sinhxdx+3J‘coshxdx

=coshx+3sinhx+c¢

b J.Ssechz xdx = 5.[sech2 xdx

=5tanhx+¢

1
c dx = | cosech’x dx
J‘sinhz X I *

=—cothx+c

d J‘(coshx— ! jdxzj.coshxdx—_" ! dx
cosh? x cosh? x
= J‘coshxdx—jsech2 xdx
=sinh x—tanh x +¢
o J- smhzx dr— J- tanh x dr
cosh” x coshx
= J.tanhxsechxdx
=-sechx+c
3 1
f -2 gy =f
j sinh x tanh x -[ sinhx tanh x
= 3J‘ cosech x coth xdx
= —3cosechx +¢

(]

J.sech x(sech x + tanh x)dx = J-sech2 xdx+ jsechxtanh xdx

=tanh x—sechx+c

= j sech? x + cosech’x +

sech’® x + cosech’x +

sech? x + cosech’x +

-

j(sech x +cosech x)(sech x +cosech x) dx = I(sech2 x+2sech x cosechx + cosechzx) dx

2
cosh xsinh x)

dx
—sinh 2x
2

sinh 2xj

= J‘(sech2 x + cosech’x + 4cosech 2x) dx

- I sech? xdx + I cosech’x dx + 4J. cosech 2x dx

=tanh x —cothx —4coth2x+¢
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2 a J.sinh2xdx=%cosh2x+c

Icosh (fJ dx =3sinh (fj +c
3 3

Isechz (2x—1)dx =%tanh(2x—l)+c

=n

(]

d jcosech25xdx = —%coth 5x+c¢

(¢3

J'cosech2x coth2xdx = —%cosecth +c

[ sech (%j tanh (%j dx = —/2sech (%j +e

g I(S sinh 5x — 4 cosh 4x + 3sech’ (%)] dx = SI sinh Sx dx — 4I cosh4xdx + 3I sech’ (%) dx

ey

= cosh 5x —sinh 4x + 6 tanh (gj

w
1)

dx =arctanx+c¢

-[1+x2

b I ! dx = arsinhx +c¢
1+ x°

de=ln|l+x|+c
1+x

(<]

d [ dr=tnfie] e

1 )
e j dx =arcsinx+c¢
1—x?

f I ! dx =arcoshx+c¢

Vx? -1

3x
21

177

dx=3'[(x2—l);dx

(]

1

=3(x2—1)2+c
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3hj 3 dx3j1+x dx

(1+x)
=—3(1+x)_1+c
3
=— +c
1+x
2x+1 . .
4 a j dx:2jx(1—x)2dx+j(l—x)2dx

NI

1
:—2(1—x2)2 +arcsin x + ¢

=arcsinx—2v1—-x* +¢

bj”x jx—lzdx+jx—1’dx

1
= arcoshx + (x2 - 1)2 +c

=arcoshx+vx*—1+c¢

¢ jj%dx:jx(“xz)‘idx_sj(1+x2)‘idx

= (1 +x° ); +3arsinhx + ¢

=+/1+ x> +3arsinhx + ¢

xr 1+x7 -1
5 a 2 = 2
1+x 1+x
Therefore:
X2

1 .
e =1- T as required

x 1
b J‘lerz dx:'[ldx_J'ler2 dx

=x—arctanx+c
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