Core Pure Mathematics Book 2 SolutionBank

Methods in calculus 3A

1 a Ii}dx 2 a [edx
1 X 0
t 1 ‘ t
=lim | —dx =1lim |e*dx
t—00 X [—00 0
t t
=hm[—%} =}EE[6 ]
[—0 2x 1 . ,
(111 =lim(e' ~1)
g _?4_5 ) e' —> o0 as t — oo, so the integral
2 % 1 diverges.
So I—3dx converges and I—3dx:—
X X 2 = 1
b [—=dx
0 3 1 X
b |x 2dx t
Ix ~ lim [ ——dx
t—o0 ] ,\/;

Jt —> o as t — o, so the integral

-tafe
[ 2x;} =lim(241-2)
el

diverges.
2t 2 ++2 j 2
T 8x
c dx
I de converges and I de V2 J; 1+ x*
2 t
= lim

» 3 t—)oo /1+x
Sy
¢ Ie —hm[8\/l+x}

(=]

—o

— lim [e**dx - lim(S\/1+t —8)

t—0 ) o
. o t 1+2 >0 as t — , so the integral
= }1_{2[ } diverges.
0
lim( e +1j ! Pl
- t—o B 3173 3 a —=dx
3 3) 3 ) Jx
') 0 1
So J‘e*“dx converges and J‘e*“dx =% — lim I RN
0 0 1—0 f \/;

-lig[245]
=lim(2-2+7) =2

t—0

1 (1
So | ——=dx converges and | —=dx =2
I I

© Pearson Education Ltd 2018. Copying permitted for purchasing institution only. This material is not copyright free. 1



Core Pure Mathematics Book 2 SolutionBank

3 b jz' 21_3x dx 4 a Similarly, to find _j[ﬁdx consider
0
2
1 b
=hf21£ T I\Fdx !\/}dx
3
t 2
:hnz{_% 2_3x} =[2\/ﬂ =22 -2t
z—>5 0 )
i _g\/z_—g,ﬂ_& _& So, lllmj‘\/f 11m(2f 2\[)
_,Tgl 3 3 ) 3 0
2 Since both integrals converge, we know
3
.([ PR dx converges and that J‘\/f dr converges, and
2
P 22 -
dx =
'([\/2—3x 3 I\F I«F {\F
In3 ( \/_)
¢ [
e —
Let u=e"—1 and du = e*dx 1 4
hft - dxj}jdue b Im
0o Ve —1 0\/; J‘
=[2\/;}z=2\/§ \/3 X x+1)
x—1
Splltj‘\/?’ x x+1)dxas

I ( |
o e b
To find _[ \/7dx consider ) ﬂdx

x—1

J‘\/3 X x+1) +J;\/(?)—x)(x+l)dx

dxas_[

To find _[ dx consider
\/ 3—x x+1)

J‘\/*dx J‘\/_ I\/ x+1 |:— (3—x)(x+l)I)
=[—2\/3} = 2J-t+2 =-3+.(3-1)(r+1)
So, hmJ‘\/7 —hm( 2\/jt+2)=2 >

‘_’1'[\/ )(x+1) &
= lim(-3+ (3—t)(t+1))

t—>-1

=3

© Pearson Education Ltd 2018. Copying permitted for purchasing institution only. This material is not copyright free. 2



Core Pure Mathematics Book 2

1
x+1)

4 b Similarly, to find _[ \/ T

consider

x+1

e

12

0

Mg)_x)(m) dv=| ~J3-x)(x+1)]

-J(3-1)(t+1)+3
So,

x+1

i

~lim - (3—t)(t+1) +3)
=3
Since both integrals converge, we know

3
that _[ dx converges, and

x—1
S A3+ 2x—x?
j‘ x—1 dr
V3+2x—x?
'[J 3-— x x+1

x—1

'([\/(3—x)(x+1) o

=-3+3=0

]Etan xdx
Split ]Etan xdx as J% tan xdx + j|£ tan xdx
0 0

2

T

P t
To find jtan xdx consider J. tan xdx
0
t
J.tan xdx = [ln|sec x|]; = ln|sec t|
0

So lin; j tan xdx = ling 1n|sec t|

=50 2
1n|sec t| —> 0 as t —> % Therefore, the

integral diverges.

5 a

a

SolutionBank

[
(7—3x)
Substitute u =7 —3x, so du = —3dx
1 1,1
——dx=——]—d
e R el
=L+C= ! +C
3u 3(7—3x)
j 1
w(7—3x)2
|
Considerj 5
f —3x)
j ]
7 (7-3x) 3(7-3x)
L1
3 3(7—3t)
2
lim
== (7—3x)

im| Lo |21
~e373(7-30)) 3

Therefore, the integral converges, and

2
j ! sdx = 1
S (7 - 3x) 3
) xPe* dx

Substitute u = x*, so du = 3x*dx

fxzexsdx =lfe“du =le“ +c
3 3

Therefore, [ x*e* dx = %e’“s +C
1 1
J.xze" dx = lir}’l x*e* dx
1
= lim [—e"s} = lim (le—letsj
t——0 . o 3
_¢
3

Therefore, the integral converges, and

j'xzexsdx = g

—0o0

© Pearson Education Ltd 2018. Copying permitted for purchasing institution only. This material is not copyright free. 3



Core Pure Mathematics Book 2

SolutionBank

7 a

a

ln_xdx
x

Substitute u =Inx, so du = ldx

X
lnxdx Judu——+C
X 2
1 2
Therefore, jlnx dx = ( nx) +C
X 2
[ g = tim [ 122 g
X t—00 X

Int - o0 as t — o, so the integral
diverges.

| (In )c)2 dx

Integrating by parts,

I(lnx)2 dx = )c(ln)c)2 —[2Inx
Integrating the second term using
integration by parts again,

[In xdx = xlnx—fxldx =xlnx-x
x
Therefore,

J(lnx)zdx =x((lnx)2 —2lnx+2)+C

1

1
[(Inx)” dx =Tim [ (In x) dx
0 t

1
:lli_r)lg[x((lnx)z—2lnx+2)l

—tim(2-¢((n¢)* ~21n7+2)) =2

t—0

Since z‘(lnz‘)2 —0 and tInf —0 as
t — 0, the integral converges.

8 ¢ I(lnx)zdx=j(1nx)2dx+f(1nx)2dx

0
We know that the first integral converges.

0 0

[ (inx)*dx =Tim [ (Inx)* dx

t—©
1

=tim| x((inx)’ =2 x+2) |

[—0 1

—tim(¢((Ine)’ ~2mn7+2)-2)

—00
Since z‘(lnz‘)2 — o0 as ¢ —> o0, the integral

diverges.

Consider [

6
3[4_x2

Substitute u =4 —x*, so du=—2xdx
2
Jde=J—idu=—2u3 +C
J4-x? Ju 2
fim [0 dx

10I\/z X — 3J2+xdx
-2

V4-x*
i\/ﬂ WNatx

© Pearson Education Ltd 2018. Copying permitted for purchasing institution only. This material is not copyright free.



Core Pure Mathematics Book 2

SolutionBank

l\.)
><
I\)

=%:[6 ]

— lim ( 62—t +12)=

S—

t—>2

So,

J-\/2—x—3\/2+xdx

LN VR

2 2

=j ! dx—j 3 &
SN2+ x SN2—-x
=4-12=-8

11 The area enclosed by the curve in the figure
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13a sec’ x is undefined at x = g so the

integral should be split up at that point.
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_ J‘ 2 1 j dx Using trigonometric identities,
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