Integration Questions

3 (a (i) Giventhat f(x)= x* 4 2x, find ' (x). (1 mark)
263 +1
(ii)) Hence, or otherwise, find J; ++21' dx. (2 marks)

(b) (i) Use the substitution # = 2x+ 1 to show that

3 1
Jxv?_r + 1 dv = %J(uf - uj) du (3 marks)
4
(ii)) Hence show that J xv2x+ 1 dx = 19.9 correct to three significant figures.
0
(4 marks)
(b) Using integration by parts, find Jx 2 Inx dx. (4 marks)

(c) The sketch shows the graph of y = x 2 Inx.

=V

0 ] 5

(11) The region R is bounded by the curve, the x-axis and the line x = 5. Using
your answer to part (b), show that the area of R 1s

é(4 —In5) (3 marks)

(b) Use the substitution u = 2x + 1 to find Jx(lr + 1)8 dx, giving your answer in terms

of x. (4 marks)
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4 (a) Use integration by parts to find J.x sinx dx. (4 marks)

(b) Using the substitution u = x? + 5, or otherwise, find J.x\/ x2 45 dx. (4 marks)

(c) The diagram shows the curve y = x2—9 for x = 0.

The shaded region R is bounded by the curve, the lines y =1 and y = 2, and the
y-axis.

Find the exact value of the volume of the solid generated when the region R is rotated
through 360° about the y-axis. (4 marks)

6 (a) Use integration by parts to find J.xc:s"c dx. (4 marks)

(b) (i) Use the substitution u = /x to show that

1 2
—dx=|——d 2 ke
j,ﬁ(w,ﬁ) v J1+u ! (2 marks)
? 1
(ii) Find the exact value of J. —— dx. (3 marks)
L VX(L+V/x)
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Integration Answers

. dy
3@ | f'=—=4x"+2
dx Bl 1
i f 2x0 +1
i) | [2EL g
X+ 2x
1 L 4 R
:?111(14 +2x) (+¢) Ml For R].n{). +2x)
= Al - By substitution klnu M1
correct Al
(b)(i) | u=2x+1
du=2dx Bl
J* xy2x+1dx=
=1 du Ml Must be in terms of u only inel. du
J ( 5 ] 11 T
lef( 3 1
=1I[ri4 —u—]du Al 3 AG
. 4 9 .
(ii) LJ dr = L du Bl Or changing u’s to x's at end
El 3 M1
132 1 1ju? u?
—J”"”':— 5 3 Al
4 3 '
\

(2, .2 2,.2 2 2
=1 Z(0) T =Z(0)T || =

4['\5{) %() ] [' 3”

1, - Sight of any of
=][ 79.2+ O':ﬂ s these 3 lines
=19.86

J
=199 Al 4 AG
Total 10
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(b) J 2oy de w=lnx dv=x2 M1 Attempt at integration by parts
du =% v=—x! Al
1 nx+ [x2dx
J——; 1.1+Jx Al
1 1
=—;lnx—;(+c) Al A
1 ) 3
(i) | R =l:——(]11 .'H—l)} M1 R=| Their(b) .
x 1
1.

=—;(]11:s+1}+(]_111+1) Al OF

! 4-In5

- ?( ~In5) Al 3 convincing argument: AG

. 8
(b) J .1'(2): + 1) dx

u=2x+1

du =2 dx Bl OE

s ofu=-1) gfdu

J _J N M1 all in terms of u. Condone omission of du

= ijug —u® du

_Lut LAl

110 9 Bl P07 %%
10
2x+1 2x+1
_{ ) { ) (+¢) Al 4 | OE:CAO
40 36 SC: correct answer, no working/parts
in x (B1)
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4(a) Ixain xdx wu=x
E:giu x M1 For differentiating one term and
integrating other
du
—=1 v=-cosx
dx
I= —xcosy —J‘—cos x(dx) ml For correctly substituting their terms into
parts formula
Al
=—xcosx+sinx (+c¢) Al 4 CSO
() | u=x’+5
du =2xdx
1
1L M1 Jhﬂ (du) condone omission of du
[=] 57 (du) but MO if dx
Al )
k=— OE
2
L
3 Ft Iku 2du
:H__ AlS
3
1[5 o
=—y(x*+3) (o) Al 4 |cso
3 , :
SC é (.r" + 5] with no working B3
(© | y=x7-09
X =y+9
V=n I x? dy B1 Must have m and x°. condone omission
of dy. but BO if dx
= HI (y+9dy
2 2 [ +9.}2 2
= V 2
=(n) |:}T —9‘1-} or (n)[ - T } Ml j"theirx'"dv integrated T not
} ! - ! Limits 2 and 1 substituted in | necessary
correct order including — sign
=(rr)[20—9ﬂ ml
—10l, Al 4 |cso
2
Total 12
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6(a) Ires"d.x
u=x dv=e™ M1 integrate one term, differentiate one term
du=1 1#:1&-iJr Al
5
1 1
I:—.:.‘esx —edx Al
5 5
1 1
=—xe”* ——e” (+¢) Al 4
5 25
, 1
™ |, _ 3
T
du=—x 2 dx M1
2
J: J I x2du Al 2 correct with no errors; AG
+U
T t limits used mn correct 1
(i) ,[ dr = ,[ 2 du ml correct limits used m correct expression,
1  1+u ignoring k
3
=|:2]11{1+u_]]1 M1 for kln(1+u)
=2In4-2In2 Al 3 ISW OE
(=In4)
Total 9
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