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Integration by parts

Integration by Parts 2 - Edexcel Past Exam Questions MARK SCHEME

Question 1
Question
N Scheme Marks
(a) Ixsinlx dx = —-%xcoslz—‘[ —%cosiix {ax} M1 Al
= —%xcoslx +%sin3x {+¢} Al
(31
1 2
®) Ix’cosSxdx = ;x’sin3x—j;xsin3x {ax} M1 Al
i 2( 1 !
=3% sn3x—; —;xcos3x+ sm3x {+¢} Al isw
2
{= ;xz sin3x + gxeos 3x - ’—'_’sm 3x {+ c}} Ignore subsequent working [3]
6

(a)

(®)

M1: Use of "integration by parts’ formula uv — jvu' (whether stated or not stated) in the correct direction,
where u = x — &’ =1 and v'=sin3x — v = kcos3x (seen or implied), where k is a positive or negative
constant. (Allow k =1).

This means that the candidate must achieve x(kcos3x)-[ (kcos3x) , where k is a consistent constant.

If X* appears after the integral, this would imply that the candidate is applying integration by parts i the wrong
direction, so M0O.

Al: -%xoosiix-j-%cosi!x {dx} . Can be un-simplified. Ignore the {dx}.

Al: —;xeos3x+;sm3x with/without + ¢. Can be un-simplified.

M1: Use of “integration by parts’ formula uv-jvu‘ (whether stated or not stated) in the correct direction,

where u = x° — ' =2xor x and v'=cos3x — v = Asin3x (seen or implied), where A is a positive or
negative constant. (Allow A =1).

This means that the candidate must achieve x*(Asin3x) —j 2x(Asin3x) , where 4’ =2x
or x*(Asin3x) -I x(Asin3x) , where ' =x.

If x’ appears after the integral, this would imply that the candidate is applying integration by parts in the wrong
direction, so MO.

Al: %x’sin:ix—j%xsin:ix{dx}. Can be un-simplified. Ignore the {dx}.

2
Al: %x’sin3x-§(-§xcos3x+%sin3x with/without + ¢, can be un-simplified.

You can ignore subsequent working here.
Special Case: If the candidate scores the first two marks of M1A1 in part (b), then you can award the final Al

as a follow through for %xzsinlx-%(thdtfollow through part(a) answer ).
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Integration by parts

Question 2
Question
Number Scheme
1 u=lhx = % 1L
2. (a) J.7mxdx, *
x dv X -1
=X = vE—]/—=T"—
dx -2 2x
In the form # Inx ij,u LZ l M1
x X x
= _—1 Inx - _—l l dx = Inx simplified or un-simplified. | A1
2x? 2x% x 2x* =

1 | 1 +
-y ae) b

- _—lzl simplified or un-simplified. | A1
2x" x =

11
+J',u—2.— — +px7 | dM1
X X

Correct answer, with/without + ¢ | Al

(5]
s Applies limits of 2 and
(b) LIRS T Y N P L I P G O R L o their part (a) | )
2x* 4x* | 2(2)° 4(2)* 2(1)? 4(1)? answer and subtracts
the correct way round.
1
. l1112 or . In2% or L(3—21n2), etc, or awrt 0.1 or equivalent. | Al
16 8 16 16
2]
7
. . L +A 1 1 .
(a) M1: Integration by parts is applied in the form —-Inx+ | # — .— orequivalent.
x x° x
AL 2‘—12 Inx simplified or un-simplified.
X
-1 1 . .
Al: - 'y or equivalent. You can ignore the dx.
X x
dM1: Depends on the previous M1. i“'p Lz l — +8x7
x°x
1 1 1 1 1 x x?
Al: ——Inx+—|-—|{+c}or =——Inx—-—{+¢c} or —Inx-— {+¢
P 2( 2x2){ } 2x* 4x2{ } - 4 te)
or _l;# {+ ¢} or equivalent.
X
You can ignore subsequent working after a correct stated answer.
(b) M1: Some evidence of applying limits of 2 and 1 to their part (a) answer and subtracts the correct way round.
. 31 3 3 1 In(4)+3
Al: Two term exact answer of either — - —In2  or —-In2* or —(3-2In2) or ——
16 8 16 16 16

or 0.1875 - 0.125In2. Also allow awrt 0.1. Also note the fraction terms must be combined.

Note: Award the final A0 in part (b) for a candidate who achieves awrt 0.1 in part (b), when their answer to
part (a) is incorrect.
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Integration by parts

Note: Decimal answer is 0.100856... in part (b).

Alternative Solution

1 u=x> = %=—3x‘4
J'—llnxdx, d
x —v=lnx = v=xlhx-x
dx

X

J.lenx dx = xl—s(xhnc - X) —J‘(xlnx—x);—?dx

—2J‘L31nxd.x R J‘i,dx
X X X

—ZIL;lnxdx = Llanx-x) + =5 {+o)
x x 2x

1 1 3
J'x—slnxdx =—§(xlnx—x) - 7 {+C}

1 1
BT

kjislnxdx =L3(xlnx— x) I%dx
x x x

where k#1

M1

Any one of %(xlnx—x) or — J'%dx Al
x x
1 3
—(xInx-x) - | 5dx and k=-2 | Al
x x

1 2
ijﬂ; - £ 4x7. | dM1

- #(xlnx -x) - 437 or equivalent Al

with/without + c.
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Question 3

Integration by parts

Question
Number

Marks

(@)

(b)

jx’e’ dv, 1% Application:
= xle’ - Ilre’dt

= xe" - Z(xe’ —Ie'dx)
= x%e" - 2(xe" —¢") {+ ¢}

{[xze’ - 2(xe” -e’)]:) }

, 2™ Application:

xie* - jixe' {dx}, A>0

xle’ - J-lm’ {dx}

Either *Ax’e” +Bve"+ Cje' {dx}

or for inxe’ {dx} = :}:K(xe’ —Ie‘ {da})

+Axe* = Bre't Ce”
Correct answer, with/without + ¢

Applies limits of 1 and 0 to an expression of the
form +Ax’c” £ Bxe"t Ce*, 420, B =0 and

= (1Pe - 2(1e' —e')) - (0%e® - 2(0e° —&)) C = 0 and subtracts the correct way round.

=e-2

e-2 cso

Ml

Al oe

M1

M1

Al
51

M1

Al oe
(2]

Notes for Question

(@)

(b)

M1: Integration by parts 1s applied n the form x’e” — Ii..re’ {dx} . where 2>0. (must be mn this form).

Al: X' - sze' {dx} or equivalent.

M1: Either achieving a result m the form *.dx’e” + Bre™ = C'[ e’ {dx} (can be implied)

(where 4 =0, B =0 and C = 0) or for :Kjxe'{dx} - :K(xe' —je'{dr})

Ml1: *Ax’e* +Bye*+ Ce* (Where A=0_.B=0and C=0)
Al: x'e* —2(xe" —e") or xe" — 2xe* +2e” or (x* - 2x + 2)e* or equivalent with/without + ¢ .
M1: Complete method of applymg limuts of 1 and 0 to their part (a) answer mn the form *.4v%e" + Bxe” + Ce*,
(where 420, ,B=0and C =0) and subtracting the correct way round.
Ewvidence of a proper consideration of the linut of 0 (as detailed above) 1s needed for M1.
So, just subtracting zero 1s MO.
Al: e-2ore'-2or -2+e. Donotallow e - 2¢° unless simplified to give e - 2.
Note: that 0.718... without seemng e — 2 or equivalent 1s AQ.
WARNING: Please note that this A1 mark 1s for correct solution only.
So mcorrect [ ....... ]: leading to e — 2 15 AO.
Note: If their part (a) 15 correct candidates can get M1A1 m part (b) for e — 2 from no working.
Note: 0.718... from no working i1s MOAO
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Integration by parts

Question 4
Sﬁ f;::rn Scheme Marks

. : +axe™ —J‘,Be“{dx}, a#0,5>0 | Ml

() J'xe“’ dx = —xe“—J‘ —e* {dx} )
4 4 _xe4.x_ _e4x {dx} Al

4 4
=lxe4"——e4" {+¢} lxe‘“‘— Le‘“r Al

4 4 16
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