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Exercise 4E

1 a Iarsinhxdx

Let u = arsinhx
sinhu =x

coshud—uzl

d_u 1
dx coshu
B 1
\sinh?u+1
1
x*+1

Letﬂ:l:v:x
dx

j arsinhx dx = x arsinhx — J.

x
dx
Vx®+1
= xarsinhx —+x* +1+c as required

1 1
b .[arsinhx dx = [x arsinhx —/x* + 1}
0

= ( arsinh (1)—+/1° +1)—(—1)

=ln(1+\/§)—\/§+1
= 0.467 (3 s.f)

¢ From parta
j arsinhx dx = xarsinhx —+/x* +1+c¢

Let u=2x+l:>%=2:dx:ldu

j arsmh 2x+ 1 arsinhu du

( arsinhu —\u +l)+c

(2+1) arsinh (2x+1) =4 +4x+2 )+
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2 J. arctan3x dx

Let u = arctan3x
tanu = 3x

du
sec’u—=3

du 3

dx  sec’u
B 3
C1+tan’u
3
C149x°

Letﬂzljv:x
dx

J. arctan3x dx = xarctan 3x — .[ 3x >
1+9x

:xarctan?)x—lj 18x2

6°1+9x

= xarctan 3x — % In (1 +9x7 ) +c as required

3 a j arcoshx dx

Let u =arcoshx

coshu =x
sinhud—uzl
d_u_ 1
dx sinhu
B 1
\eosh?u—1
1
x* =1
dv

Let —=1=v=x
dx

I arcoshx dx = xarcoshx —I f dx
x =1

= xarcoshx —v/x> =1 +¢ as required
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3 b jarcoshxdx = [x arcoshx —+/x* —IT

1

:|:xln(x+\/x2—1)—\/x2—1:|2

(21n 2+\/22—1) x/22—1) (ln(1+\/12—1)—\/12—1)
=(2m(

~ In

(2+43)- ) n(1)
(2+3) V3

ln( 7+43 ) V3 as required

4 a Iarctanxdx

Let u = arctan x

tanu =x
seczud—uzl
dx
du 1
dx  sec’u
B 1
l+tan’u
1
1+

Let ﬂ:1:>v:x
dx

_[ arctanx dx = xarctan x — j >
1+x

1 .
= xarctan x — 5 In (1 +x° ) + ¢ as required
3 - ¥

b j arctanx dx = _xarctanx—%ln(ljtxz )}

1 -1

_ \garctan\@_%m(lw)]—(—arctan(—l)—%m(”(‘l)z)]

- i_ll 4 _(E_llnzj
3 2 4 2
31 1

:———1 4-2 42
3 2 4 2
_4n\/§—3n_lln 4
12 2 2
n(4J§—3)
=———~——In2 as required
12 2
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4 ¢ y=arctanxdx

3
R :nx3—2jarctanxdx
0

NG

2

=3n-2 xarctanx—lln(1+x2)}
2

Solution Bank

3

0

=3n-2 (3 arctan3—%ln(1+32 )j—(—%ln(l)ﬂ

=3x-2 3arctan3—%ln10j

=3n—6arctan3+1In10
=4.23 (3 s.f)

2
5 a jarcsinxdx
0

Let u =arcsinx
sinu =x

u
cosu—=1
dx

d_u_ 1
dx cosu

Letgzlzv:x
dx

s —wlt

arcsinx dx = {x arcsin x — '[

\/5 i (2
=| —x—+ [1-

2 4 4
w2 2
NS NS
8 2

x zdx}
I-x 0
2

B NG
= xarcsinx+\/l—x2J 2

STE

0

e[ ) 2] |
—2arcs1n2 5

)
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1

5b Ixarctanxdx

0
Let u = arctan x

tanu =x
seczud—uzl
dx
d_u_ 1
dx sec’u
B 1
1+tan’u
_ 1
1+ x*
Let ﬂ:x:v:lxz
dx 2
1 2 1
1 1
J.xarctanxdxz —xzarctanx——J. il -
0 29 1+x o
XX 1+x’-1
1+x° 1+x°
_1+x2_ 1
1+x* 1+x°
1
=1-
1+x*
Therefore:
1 1
1, 1
jxarctanxdx:— X arctanx—j 1- > dx
0 2 1+x 0

1

lr,
= —[x arctan x — x + arctan x]
2 0

1
= E(arctan 1—1+arctan l)

1
=arctan] ——
2

Nk
l\)[\)|»—a

a
|

B~
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6 j arcsec x dx
1

Let u =arcsecx = du =
dx xvxi =1

Let 2:1:>v:x

jarcsecxdx = xarcsecx—J‘de
xxt -1
1

:xarcsecx—j -
Vx -1

= xarcsec x —arcoshx +c

=xarcsecx—ln(x+\/x2 —l)+c

dx
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