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Integration by parts

Integration by Parts - Edexcel Past Exam Questions MARK SCHEME

Question 1: June 07 Q3

Sﬁrisggn Scheme Marks
(u=x = 2= [
@) 1o = cos2x v =1sin2x (
™ = V=g J
(see note below)
Use of ‘integration by
Int = |xcoszx dx = -l-xsin2x-.[%sin2x.1 dx parts formu!a |n.the M1
J < x correct direction.
Correct expression. | A1
sin2x — —4cos2x
= 7Xsin2x —(-3C0s2x) + ¢ or sinkx — —Xcoskx | dM1
with k=1, k>0
= ZXSIN2X + C0S2X + C Correct expression with +¢ | A1
(4]
. - i Substitutes correctly
(b) xcos?x dx = | (=) dx for cos® xin the | M1
- - given integral
=l| XC0S2x dx +1 ' X dx
2 - 2 -
LY (i 1 )., 1 l( their answer to (a));
= —| —XSiN2X + —C0S2X ,+—dex 2 ' A1'J_
212 4 ki ;
or underlined expression
= dxsin2x « Leos2x+ 1o (sc) Compiclely Comect | x4
4 8 4 expression with/without +¢
(3]
7 marks
Notes:
(b) Int = ' XCOS2x dx = %xsin 2X = I%Si02x.1 dx This is acceptable for M1 | M1
[ U=x = L1 ']_
|& —cos2x = v =2sin2x|
[ i [ s This is also
Int = | xcos2x dx = Axsin2x x| Asin2x.1dx
J i J z acceptable for M1 M1
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Aliter
(b)
way 2

Aliter

(D)
Way 3

choszx dx = | x(=5=) ax

nln
B 1S

=1 "|

u=x =
d

Xy | 1 i) i 1
% _10082X++= V=1Sin2x +1x|

= 1xsin2x + 2x* — |(<Lsin2x + 1x) dx
= 1xsin2x + 1x* + tcos2x —1x* + ¢
4 2 8 4

= lxsin2x + lcos2x- 1x2 (+0)
4 8 4

'xcos2x dx = J‘x(2coszx—1) dx
= 2_.‘xcos2 xdx— | xdx = 3xsin2x + 1€0S2x + ¢

= jxcos" xdx =M Xxsin2x + Lcos2x li;— 1 | xdx
2(2 4 f72)

=V xsin2x + Leos2x+ L2 (+c)
4 8 4

Integration by parts

Substitutes correctly
for cos® xin the
given integral ...

...or
u=xand =;cos2x+1

%(’ their answer to (a));

or underlined expression

Completely correct
expression with/without +c

Substitutes correctly
for cos2x

in _[ XCos2x dx

%( their answer to (a));

or underlined expression

Completely correct
expression with/without +c¢

M1

Al

A1
(3]

M1

Al

A1
(3]

7 marks
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Question 2: Jan 08 Q4

Integration by parts

Question Scheme Marks
Number
1
. -y = i
@ | |m(5)ax = J.l.ln(sﬁ-) dr = * 3
i ] o =1 = v=x
| dx
Use of ‘“integration by parts’
[ () AT formula in the correct | M1
|1n(?)dr = xIn($)- lx—dr direcgon.
Correct expression. | Al
S ) An attempt to multiply x by a
=xln(F)-|1dx :
* (‘) J' candidate’s £ or Lor L. a1
=xIn($)-x+c¢ Correct integration with < ¢ | Al aef
[4]
g T
(11) [ sin” x dx
o
o g vn 2 Consideration of doubl
[NB: cos2x==*1+2sin" x g;vesnn'x=1“#] T R 2 | M1
2 angle formula forsin” x
£ 1-cos2 £ .
= J. L P =—1-J. (1—cos2x) dx
s 2 24 T
Integrating to give M1
1 + Tax+bsin2x;
= —[ x—3sin2x :| b
2 = + Correct result of anything
equivalent to 4x—1sin2x ot
_1(= zin(t))_':_“li" : o
T (T 5 % (T o o Substitutes limits of $and 3
and subtracts the correct way ddM1
round.
=H{E-0-G-D]
=HE+1) =§+1 35+3) or §+% | Alaef
Candidate must collect their [5]
T term and constant term
together for Al
9 marks
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Integration by parts

Hence, l In(£)dr =xlnx—x—xln2+c

%ﬁ;ggf Scheme Marks
Aliter
(@) ™ = I( —In2 = | S
Way 2 Jln(_:v)dx (lax—1n2)dx Jlnxdx Jln_dx
J pable = il
- d"_ x
|tnxdr = jl.lnx dr =
R dv
=—=1 o> v=x
L dx
- Use of ‘mntegration by parts’
| Inx dx = xlnx—J‘x.—i- dx formula in the correct | M1
: direction.
SRS Correct igtegratiqn of Inx Al
with or without ~ ¢
'.ln" N T Correct integration of In2 | , -,
J Fews with or without + ¢
Correct integration with ~ ¢ | Al aef

4
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Integration by parts

Question Scheme Marks
Number
Aliter
.(ﬁ) sin’x dv= "sinx.sinxdx and I=|sin’xdx
Way2 | Js Jx R
{u =sinx = & =cosx }
£ =sinx — V=-cosX
e P {—Sinxcosx+ . cos? x dx} An attempt to use the Mi
J correct by parts formula.
oI= {-sinxcosx+j(l-sin: x)dr}
l sinx dy = {—sinxcosx+jl dx — "sin2 X dx}
2' sin” x dx = [—sinxcosx+ [l dx} For the LHS becoming 27 | dM1
ZJ sin’ x dx = {—sinxcosx + x}
“si.nz o {—--é-sinxcosx+ .;_} Correct integration | Al
x ) e\ o o <. ¥
J' pAeCy o T [( —Lsin(§)cos(§) + ;2) = (—-}sin(—f;)cos(é)+ (11 :| Substitutes limits of $and
¥ ' A : % and subtracts the | ddM1
=[0+5H-(-3+9] correct way round.
=f+1 $7m+2) or £+1 | Al aef
Candidate must collect [5]
their pi term and constant
term together for Al
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Question 3: June 08 Q2

Integration by parts

g::::tl::: Scheme Marks
u=x = %=1
(a) \‘_g:_:=ex =5 =€le
_fxe" dr = xer—‘[ e 1dx M1 Al
=xe' — | e’ dx
=xe' —e' (+¢) Al (3)
u=x' = &2y
®) ) e &=
g = v=c|
_fx’lex dc = ¢ —J'e".lr dx M1 Al
=x%e* -2 | xe"dx
=xe’ -2(xe' —e)+¢c Al (3)
(6 marks)
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Integration by parts

Scheme Marks
(a) Inn’xdx
[¥B: sec’ 4=1+tan’ 4 gives tan’ 4 = sec’ 4-1] The correct undertined identity | M1 0e
-jse:’x—ldx
Correct ¥ |
- tanx —x(+¢) mm:: Al
(2)
(b) | [riox e
u=lnxy = &Kol
*-IJ = V--g—-%
I I S Use of “mtegration by parts”
T .[z—xf'; fornmla in the correct direction. | M1
Correct direction means that v = lnx.
Correct expresston. | Al
1 I 1 ldx An attempt to multiply through
ST NY |
;;.n( R .ZI:y-,-andan
_——rhxo%(—-z—:r](oc) o
. “integrate”(process the result). [ M1
correct solution with/'without + ¢ | Al 0@
(4)
'Q"W""u" Scheme Marks
3
e
© Il-&c’dx
et G, A0 1 & 1 Differentiating to find any one of the
{" l*e=°t'l.:e'tlu e du u-l} taee underhned Rl
e et (@-1Fe 1 Attempt to substitute for e** =f(u),
-.‘.l-o-e'&-j u ?&‘ Ibtil’d‘ lmd s
—— u=lse
du ¢ M
” _I(u-|)’ ae"-f(u).M%-;i—lM
“ (@-0 u=1l+e".
-Iu.,,, Iud. A1
N u
= 2u+1
o ot An attempt to
multiply out their numerator
) .log'vcalenllhmemm
-Iu—2+ldu and divide through each term by | g+
u
3 2 :
-u—z'-h‘hl’ (“) . ' on Al
(a+ey Substitutes u =1+e¢” back mnto their
-f—2(1+e’)+ln(l+e’)+c mtegrated expression with at least two | dM1*
= terms
=1+ +4e¥ ~2-2e" s (1 +e7) 4
=}+e'+4e™ -2-2e" +hn(1+¢%) ¢
-*e"—c'«ln(l+e')-4}+c
¢
% . te¥ —ef +Infl+e) <k
-}e ¢ slnllee’) sk AG mma'c“._i‘ &s
7
[13]




Integration by parts

Question 5: June 09 Q6

Question

Nimber Scheme Marks
i . 358
Q (a) j\f(s—x)dx=j(5—x)’dx=(5 :) (+C) M1AT  (2)
(:-é(s-x)‘hc]
(b) (1) I(x—l)\((S-x)d\’=—E(x-l)(S-x)ii-EJ'(S-x)!dr M1 Alft
3 3
¢
= +§x(5:;) (+C) M1
=--2-(x—l)(5-x)!-—4-(5-x)é (+C) Al (4)
3 15
iy [-2 W -2isont | =(0-0)—{0-2xdt
(i) [—3(.\'—1)(5—1) ~(5-) ]l =(0-0) (o 15x4]
=l§-(=s-§-=s_53] awrt 8.53 MIAT  (2)
15 15
(8]
Alternatives for ( b) and (c)
(b) w'=5-x= Zu-dl=—l( = $=_2"]
dx du ;
2 d!’ 2 N
I(x—l)xj(S-x)dx=I(4—u )“Ed"’—‘““"“ )u(-—-u)du M1 A1
=J(lu"—-8112)clu=§us—§)-u3 (+C) M1
=2(5-xf-S(5-x)f (+0) A1
5 3
(¢) x=1=u=2, x=5=u=0
0
I:—u -——u’] —(0—0)—(24--—9-?-) M1
s 3
= I;’S_(= Si N 8.53) awrt 8.53 Al (2)
15 15
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Question 6: Jan 10 Q2

Integration by parts

(YD lenxdx=£lnx—f£xldx M1 A1
2 2 x
=£lnx—-j£dx
2 2
2 p
=Zmnx-2 (+0) M1 A1
2 4
Question 7: June 10 Q6
(l)\lt:lenflt)lgr Scheme Marks
(a) f(8)=4cos’8-3sin’ @
i e 11
_4[_3+ECOS-9)—3(E-ECOSJG) M1 Ml
T .
=:+Tcos-0 * cso | Al (3)
(b) f6c0520d9=—l;9sin26~-{-'|'sm29d6 M1 Al
| 1
=—@sm2@+—cos 28 Al
2 4
v ) 1 [ i
[6£(6)do=—6" +—65in26+—cos 26 M1 Al
4 4 8
' 4 9 o -
5 n / /
[ P =|=r0——|-|0+0+= Ml
0 16 8 8
. q
. N Al T
16 4 )
[10]
Question 8: Jan 11 Q1
('Z‘l‘lj?;g(e):l Scheme Marks
) xcos2x cos2x
[xsin2xdv=— 5t % M1 A1 A1
= simn2x M
4
[ F:E M1 A1
o 4
[6]
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