Edexcel Further Mathematics Further calculus o

Section 3: Further integration

Section test

1. Find j;dx
N7 -6x—X°
@) arcsin(x—w}tc (b) arcsin(x—_3)+c
4 4
(© 1arcsin(XLSJ+c (d) larcsin[x—_?’j+c
4 4 4 4
2. Find J‘z%dx
1 3x°—-6x+4
T T
a) — b) —~_
® % ® 35
©~ (d) 7+/3
3

3. Which one of the following can be integrated to obtain an arctangent function?

1 1
a) | —————=dx b) | ————=dx
()I4x2—12x+3 ( )Jx2—4x+3

1 1
c) | ———=d d) | ————=d
()Ix2+ﬁx+8 X ( )J.4X2+4X+3 X

4. Which one of the following can be integrated to obtain an arcsine function?

1 1
@ [———=—dx ) [———=——dx
J.\/—3+4x—x2 '[\/5—4x+x2
1 1
©) dx (d) dx
J.\/—3+4x—4x2 I\/—10+6x—x2
5. Find | X2 gy
NI'e
(a) 2arcsin§—%\/4—x2 +C (b) 2arcsin§+\/4—x2 +C
(c) 2arcsin§—\/4—x2 +C (d) 2&1rcsin§+%\/4—x2 +C
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2x+4 A +Bx+C
(Xx=2)(x*+4) x-2 x’+4
2X+4

Hence find J.l—dx in the form alnb .
0 (x—2)(x*+4)

6. For , find the values of A, B and C.

13

7. Find IZ_—dx
(x*+9)(x-2)

NG X*+9 | 2 X

(@) In X'+9 +garctan5+c (b) In +—arctan—+c¢
2(x—-2)| " 3 3 2(x-2)| 3 3
x> +9| 2 X [ 2

(c) In +arctan —+¢ @ X0 2 arctan X
X=2] 3 3 x—-2 | 3 3

8. Use a trigonometric substitution to find Iol x3\1-x%dx.

9. What is the value of Il L - dx ? Give your answer in the form a\/§ .

0 (4-x?)?
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Solutions to section test

1, F-6x—x*=16—(x+3)*

1 B 1
fiﬁffiiff§?“*"IJ;;:(;:ggz‘“K

1
= a
s

x+3j
+e
.4.

2. 3% —ex+4=3(x"—2x+%)

=3((x-1)*+%)

= aresin (

2 1 1= 1
—dx == ————— dx
L BXR—GX+4 3j1 (x—1)+2
:EX\/g[ﬂthﬂV\J((X—i)\/g):r
3 1
:i(arctaw\/:’:—taw_lo)

J=
_tT
N
T

. 4/(2+4x+3=4(x2+x+§):4((/<+%)2+%)
X —ax+z3=(x—-2)7 -1
X rox+e=(x+3)° -1
4x% —12x+3=4 (0" —zx+3)=4((x -2 -3)

’ rd ’ A rd
———————— ls the only one which can be expressed in the form —————— solis
47 +4x+3 a”+(x+0)

the only one which can be integrated to give an arctan function. All the rest can. be
A4

expressed tn the formw ———

4, 3+4x—x*=1-(2-x)
5—4x+x*=1+(x—-2)
B 4x— 4 =4 (=24 x—x7) =4 (-1 (x—2))

—A0+e6x— x> =—1—(x—3)
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A
Ja* —(x+0)
A4

1 , . .
Ls the only one which can be expressed in the form
V3 +4x—x*

ALL the others can be expressedt in the form a = or =,
\/ﬂ2+()(+b) \/—ﬂz—(/(+b)

5. j—\/%dxzf—\/ﬁdx+zj—\/:7 dx

= —(4—/r2)% +2arcstw§+a

, X
= :mecsu/u——\/ll——x2 +c
2

A X+ 4 _ A +Bx+0
C(x—2) (P +4) x-2 P +4
2x+4= AL +4)+(Bx+C)(x—2)
when x =2 =4
A=1
BY tquating the constants: 4=4A-2C
C=0
BY equating the coefficlents of x: 2=-2B+C
B=—1
2x+4 _ 1 x
(x—2)(x*+4) x—2 X*+4
1 2x+4 o 1 X
I S 0{/(:.[( -— jol/c
> (x—2) (X" +4) o\x-2 X +4
— _ _1 2 *
—[Lwlx 2| -ln(x +4)]D
=lnt-Ins-ln2+iln4
=—ilns-ln2+lnz
=—ilns
Write the integral in
b 13 _MHE + e partial fractions
(x2+9)(x—2) X*+9 x-2
. — O
~13=(4x+B)(x—2)+c(x* + 95
Letx =2 13 =13C =>C=-1
Letx =0 —13=-2B+ 9C = 2WB=—4="B=2

Comparing coefficlents of x2:  A+C=0=>A4=1
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dx—jxizdx

—13 B
fer oo %
I

X—2 32 3

Let x =sinu

X
—— =cosu
ou

when x =0, u =0
whenw x =1, u=1%

/2
jx N1 = xdx = j stn® w1 —sin’ u xcosudu

using the identity
sin® x =1-cos’ x

/2

—j stn® weos”® wd u
/2 , - 2

:j st u(1 —cos™ w)eos™ udu
2]

/2 , 2 , 2
=I (st eeos™ e —sinucos™ u)du

D
—[——cos u+=cos u]’”z D

Both these terms can be integrated
by inspection since sin X is the

derivative of oS X. Alternatively use
the substitution U = cos X

=0—(-5+3)

Let x =22sind :>d—x=:20059
Ao

when x=0,0=0
when /v:i,siw¢9:§:>l9:§

J-i— —J”W —x2¢c0s60d0
°(4—x7)? ° (4 4 sin® 0)?

/6
J xzzcos<90(9
gcos®

:L Leec 00

[%tm/\, ]ﬁ/é

Il
~h|»—~

N
"Iz
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