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Integration By Parts MS (From OCR 4724)

Q1, (Jun 2005, Q2)

M1 For attempt at parts going correct way
(u = x, dv = cos x and f(x) +/-[g(x) (dx)
x sin x [ sin x dx A1 For both terms correct
(= x sin x + cos x) B1 Indic anywhere that | sin xdx = — cos x
M1 For correct method of limits
Answer =2 1 - 1 A1 § | For correct exact answer ISW 5
Q2, (Jan 2006, Q4)
_ _ d
(i) Parts using correct split of u = x, f =sec’x Ml 1st stage result of form
X
£x)+/~ [ g(x)dx
x tan x — j tan x dx Al Correct 1% stage
Jtanxdx:—lncc-sx or Insec x Bl
xtanx+Incosx+cor xtanx—Insecx+c¢ Al 4
(i) tan’x=+/-sec®x+ /-1 Ml or sec’x=+/—1+ /- tan’x
Jx sec’xdx — jxdx $.0.1. Al Correct 1% stage
x tan x + In -:nsx—%x2 +c AN 3 f.t. their answer to part {i)—%x2
Q3, (Jan 2007, Q2)
Use parts with # =Inx,dv=x M1 & give 1% stage in form f(x)+/— jg(xldx)
Obtain %lenx—-[%_%xz(dx) Al or %lenx-j%x(dx)
=dx’Inx-1x? (+c) Al
Use limits correctly Ml
Exact answer 21n2—3 Al 5|AEF ISW
Q4, (Jun 2007, Q2)
Use parts with u = x*,dv = e* *M1 obtaining a result f(x)+ /- _[g(x](dx)
Obtain x?e* - [ 2xe* (dx) A1
Attempt parts again with u = (—)2)x,dv = e* | M1
Final = (x2 - 2x+ 2]&:" AEF incl brackets | A1 s.oi.ege+(—2x+2)e
Use limits correctly throughout dep*M1 | Tolerate (their value for x =1) (-0)
e —2 ISW  Exact answer only A1 6 |Allow 0.718 — M1
6
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Q5, (Jan 2010, Q8)

(i) —sin xe™" Bl 1

i) [sinxe™rdx=—e* Bl anywhereinpart i)
Parts with split u=cos x,dv=sin xe“** M1 result f(x) +I—Ig(x]dx
Indef Integ, 1st stage —cosxe“ " —[sin xe™ "dx Al accept ... — J— e ¥ —sin xdx
Second stage = —cos xe*”* +e“*” *Al
Final answer = 1 dep*A2 6

Q6, (Jun 2010, Q9i)

2

Attempt to multiply out (x+ cos 2x) M1  Min of 2 correct terms

Finding J 2x cos 2x dx

Use u=2x,dv=cos2x M1 1% stage flx)+/— I g(x)dx
1™ stage xsin2x-— j sin 2x dx Al
.'.ijcos2xdx=xsin2x+%cost Al

Finding jcosz 2x dx

Change to kI+/—l+/—cos4xdt M1  where k=%,20r]
Correct version %I 1+ cos 4xdx Al
jcos 4xdx = %sin 4x Bl seen anywhere in this part
1
Result = —x+—sin 4x Al
2 8

3

(i)ans=%x +xsin2x+%cos2x+%x+%sin4x(+c) Al19 Fully correct
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Q7, (Jun 2013, Q2)

i =In3xand dv or E:Jc'
dx

b

]
X

9
“n3x- X their 3 (dr) FT
9 9 dv

Indication that jﬁ:xﬂdx 1s required

9 9
X ndx-X or lxg(lnl‘r—l] ISW (+c)
9 81 9 9

If candidate manipulates In{3x) first of all
In(3x)=In3+ Inx

u=Inxanddv= x*
oy

9
x x 1
—Inx—|—.—(dx) or better
9 -[9 x( ]
g ¥
—Inx——
9 81

q
Their j x* ln.rdr+%ln3 (+¢) FT ISW

cao

M1

Bl

YA

Ml

Al

5]

Bl
Ml

Al

Al

VAL

integ by parts as far as fix)+/ — Ig(_rxdr]

stated or clearly used

i.e. correct understanding of ‘by parts’. ..

1.e. before integrating, product of terms
must be taken

9 9 9
~X_tobe simplif to x—; 2X_ satis
99 81 243

In order to find J.xsln xdx:

If difficult to assess, x° must be

integrated, so look for term in x’

..even 1f In(3x) incorrectly differentiated

The product may already have been
indicated on the previous line

If, however, In{3x) 1s said to be In 3.In
x, then B0 followed by possible M1 Al
Al in line with alternative solution on
LHS, where the ‘M’ mark is for dealing
with

J.xg In x dx ‘by parts’ in the right order

and the 2 (@ A1 are for correct results.
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Q8, (Jun 2014, Q8)
(i) ) L (e —4) +4 (t+2)° —6r" =128
I in quotient and r + 2r seen Bl or (1+2) or (+2)
) ) !{!+2}{r—21+ 41 (t+2Y 6((t+2)" —4r—4)+121+8
~2¢ in quotient and —2r" — (-21" — 4¢) = 4¢ seen Bl (t+2) ) +2) - +2) o
Hr+2)-8 2 121 +16
completion to obtain correct quotient and Bl He—-2)+ ) (t+2)" -6(t+2)+ T, ¢
remainder identified www
2 12(r +2) -8
=P sarrd-6r-12420FD 78
r+2
both steps needed for final Bl
131
(i) 3 £(t+2)-26
alternativel =A + Bt +C + 3 2 . or Bl for ————M———
FH,Q (t+2) Bl or i =(At" +Br+C)e+2)+ D (t+2)
equate coefficients to obtain correctly L2 —2(t+2)+ 4t
Bl .o S
A=1,0=24+8 and B=—2 www Bl 6+ —
0=2B + Cand 0 =2C + D obtained and solved Bl Bl for 1* =2 + Au+2)-8

correctly www

3]

(t+2)
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(ii) integration by parts with u = In(r + 2) and dv =
67 to obtain () = [g(r)(dr )

2t% In(t + 2) -

result from part (1) seen in integrand; must
follow award of at least first M1
3

21 )
F¢]=2¢ In(t + 2) t 22 A 16In(r +2)

their F[2] - F[1]

—6% — 18In3 + 32Ind oe cao

Q9, (Jun 2016, Q4)
2

Ax*Inx - J.Bx xldx oe

X

[B%]

E ilnx J.—xi 1|:bic
2 x
2 3/ 2
E[x]=§x3 1nx—é13
%
F[8] - F[1]

18In2 — 2—7 cao
4

MI1*

Al

M1*

Al

MIldep*

Al
6]

f{#) must include 7' and g(7) must not
include a logarithm

no integration required for this mark
3

; 2 ,
2t In(r + 2}—? +2t7 —Br+161In(r + 2)

at least one of their terms correctly
integrated

ignore spurious dx etc

alternatively, following u =1+ 2

J‘z(uz —6u+12-2)du oe
u

2
%—ﬁu +24y —16Inyu and

265 In(t + 2)
NB limits following substitution are u = 4
and wu=3

M1* A and B are non-zero constants;
Al ignore + ¢ NB x IHX—_[—
Allnm both marks if dx omitted
Al 1ignore limits for first three marks
M1*dep | and also dependent on integration of
1
their Ex 3 X
Al NB A for 6 (1118—%
15]



