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Edexcel A Level FM Revision Questions: Solutions

Integration
Solutions
2x%—x+5 A B [
1.(a) (x=3)(x+2)2 3 Tz (x+2)2

sothat 2x2 —x+5=A(x +2)?+ B(x —3)(x + 2) + C(x — 3)

x=—-2=15=-5C;C=-3

x=3:>20=25A;A:§

Equating coefficients of x°:5 = 44 — 6B — 3C
_1(%,9_5)_¢

=>B—6(5 +9 5)—5

[Check: Equating coefficients of x2:2 = A+ B

andx =1= 6 =94 — 6B — 2C]

2x%—x+5 4 6 3
Then f(x—3)(x+2)2 dx = f5(x—3) Y Gro?

4 6 3
—Elnlx—3|+§ln|x+2|+m+c

(b) As the degree of the numerator is not less than that of the denominator, a rearrangement
is necessary, in order for the standard approach to be applied. This is done in Method 1,
although Method 2 is quicker.

Method 1

(x+1)(x2+1) _ B+x2+x+1 _ x3+2x2+2x+4 x2+x+3
(x+2)(x2+2) ~ x342x2+2x+4  x3+2x2+2x+4  x3+2x2+2x+4

x%+x+3
(x+2)(x%2+2)

A Bx+C

x+2  x%2+2

where A(x* +2)+ (Bx+CO)(x +2) =x* +x+3
Then setting x = —2 gives 64 = 5,sothat 4 = %

Also, equating constant terms: 24+ 2C = 3, so that € =

N | =

5 2

3-3)=2

( 3 3
Managed by MEI PRC ?9/1/19
Mathematics Education Innovation 10f5 Version 1.0



and equating coefficients of x2: A+ B = 1, so that B = %

[Check: equating coefficients of x: 2B+ C =1

and setting x = 1 gives 34 + 3B + 3C = 5]

Method 2
(x+1)(x%+1) _ B+x+x+l 1 +L Ex+F
(x+2)(x2+2) ~ (x+2)(x2+2) x+2 | x2+42

where (x+2)(x2+2)+D(x*+2)+ (Ex+F)(x+2)=x3+x>+x+1

Then, setting x = —2 gives 6D = —5,sothat D = —%

N | =

Also, equating constant terms: 4 + 2D + 2F = 1, so that F =

(2493

and equating coefficients of x>: 2+ D + E =1, sothat E = —%

VZ (x+1)(x%+1) V2 5 x+4
Then fo (x +2)(x2+2)d fO 1- 6(x+2) 6(x2+2)

= [x—:ln(x +2) - 5 In(x* + 2) - 2 () arctan (%) 0

V2

4

=< —2In(2 +2) - - In4 —“3—7(5)>—(—21n2—%1n2)

=VZ-3in(2 +VZ) + iin2 -2

2. (a) As the numerator integrates to e* and the rest of the integrand is a function of e* that
we can integrate, let u = e*, so that du = e* dx.

Then [—— dx = f - du = arctan(e™) + ¢

2x1

(b) As the numerator integrates to 2 x ,an

let u = x?, sothat du = 2x dx,

=12 _1 2
and f1+ 7 dx =5 [ — du=;arctan(x*) + ¢
1 1 1 x+3
(©) ] rrarms 4% = [ Gy dx = jarctan (77 +¢
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(d) Let 2x2 = 3tan?6, so that x = \E tanf and dx = \E sec?0 do

2
ThenI:f L 3dx:\/§f3L93d9
(2x2+3)2 2 32(tan26+1)2
3\/_fzzz3z \/_fcose do = ﬁsme +c
Now sin20 =1 —cos20 =1———=1——3—
1+tan?6 1+§x2
43 _2xf
- 3+2x2  342x2
2x2 x
sothat =55 |2 He= 20t
4X+5 6—2x 7
(e) f\/4—6x—x2 2f«/4 6x— x2 f\/4—6x—x2 dx
(s-6xx?)?
2(4—6x—x°)2 1
=m0 e ®

1
= —4(4 — 6x — x?)2 — 7arcsin (%:) +c

3. To find the points of intersection of the line and curve:
y=6-2xand y=§:%=6—2x,

sothat4 = 6x —2x%, orx* —3x+2=0
>x-1)x-2)=0

so that the points of intersection are (1,4) and (2, 2).
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._.__
a4
Lad =

/
.

For the line, x = 3 — % , and for the curve, x =

The required volume is f;n{(S - 2)2 - (i)z}dy

4 2 16
=nf, 9—3y+y7—y—Z dy

32 y® 16,4
= 1T[9y—7+E+7]2

=n{(36-24+2+4)- (18-6+>+8))

= 11{—4 + 13—4} = 2?" units?3

1

0=Z1‘t(1—0)=21‘[

4. (i)(@) Volume = [} y*dx = m [} 4x dx = m[2x?]
B)x=0=>t=0x=1=>t=1

1_,d
Volume =7 [, y* =

I 2 — 1.3
oY Edt—nfo (2t)*(2t)dt = 8m | t3dt

- 81tEt4](1) = 2m(1—0) = 27

1
(i) Mean value = — ['VAx dx = 2 [, x2 dx
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3
2(1_ 4
_, H _4
Glo 3
Approximate volume is that of a cylinder of radius % and length 1;

. 4\2 16 L
ie n(g) (» = i which is reasonably close to 2.
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