Integration(P-3)

0/N/2006/Q8

R Tx+4
Let f(x) =

2x+ 1) (x+ 1)

(i) Express f(x) in partial fractions.

”

(ii) Hence show that J' f(x)dx=2+1n %

0
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10x+9

Let f(x) = =,
(2x+ 1)(2x + 3)~

(i) Express f(x) in partial fractions.

1
(ii) Hence show that J f(x)dx = LIn 9

0

941
2775 5
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0/N/2019/Q8

2x* +x+8
Letf(x) = — 7%
(2x—=1)(x~+2)
(i) Express f(x) in partial fractions. [5]

5

(ii) Hence, showing full working, find J f(x) dx, giving the answer in the form In ¢, where ¢ is an
1

mteger. [5]
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o 1248x—x7
Let f(x) = D@D

A Bx+C
—+

(i) Express f(x) in the form >

I
(ii) Show that J f(x) dx = In(2).
0 -

-x 4412
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M/1/2008/Q7

Let f(x) = X% +3x+3
T o(x+ D(x+3)

(i) Express f(x) in partial fractions.
3

f(x)dx=3-
0

ST

(ii) Hence show that J

In 2.
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M/J/2010/Q10

(i) Find the values of the constants A, B, C and D such that

207 — 1 B C D
———=A+—+—=+ .
x(2x-1) x x* 2x-1

(ii) Hence show that
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0/N/2015/Q10

<

M
T
0 l P P X
2
The diagram shows the curve y = T 0 for x > 0, and its maximum point M. The shaded region R
is enclosed by the curve, the x-axis and the lines x = 1 and x = p.
(i) Find the exact value of the x-coordinate of M. [4]

(ii) Calculate the value of p for which the area of R is equal to 1. Give your answer correct to
3 significant figures. [6]
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4

|
Let ] = ——dx.
© L x(4 —+/x) '

[§8]

(i) Use the substitution u# = 1/x to show that / = J du. [3]
1

(ii) Hence show that/ = =1n 3. [6]

1
2
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I
Jx
Let/ = dx.
02" VX

(i) Using the substitution u = 2 — 4/x, show that / = J
1

? 22— u)?

u

du. [4]

(ii) Hence show that / = 8In2 - 5. (4]
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5
5
Let/= | — > dx.
© J:.X+\/(6—X)

(i) Using the substitution # = /(6 — x), show that

2

10u
I'= J} (3—-u)(2+u) g 41

(ii) Hence show that / = 2111(%). [6]
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0/N/2018/Q3

I . -
(i) Find J L;\d\‘.
X

21 .
(ii) Hence show that J L: dx = %(3 —In4).
X
I
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Inx

VX

4
Find the exact value of J — dx.
1
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A
» X
(0] M c
The diagram shows the curve y = x* Inx and its minimum point M.
(i) Find the exact values of the coordinates of M. [5]

(ii) Find the exact value of the area of the shaded region bounded by the curve, the x-axis and the
line x = e. [5]
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A
0 2
M
The diagram shows the curve y = x’ Inx and its minimum point M.
(i) Find the exact coordinates of M. [5]

(ii) Find the exact area of the shaded region bounded by the curve, the x-axis and the line x = 2. [5]
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» <

" :

M

1
The diagram shows a sketch of the curve y = x? Inx and its minimum point M. The curve cuts the
x-axis at the point (1, 0).
(i) Find the exact value of the x-coordinate of M. [4]

(ii) Use integration by parts to find the area of the shaded region enclosed by the curve, the x-axis
and the line x = 4. Give your answer correct to 2 decimal places. [5]
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=

OM e

1 . . .
The diagram shows the curve y = x2In.x. The shaded region between the curve, the x-axis and the line
x = e is denoted by R.

(i) Find the equation of the tangent to the curve at the point where x = 1, giving your answer in the
form y = mx + c. (4]

(ii) Find by integration the volume of the solid obtained when the region R is rotated completely
about the x-axis. Give your answer in terms of 7 and e. [7]
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Use integration by parts to show that

4
J Inxdxy=6In2 - 2.

~
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<

£

/0

1.
. —aX . . .
The diagram shows the curve y = (x 4+ 1)e 3 and its maximum point M.

(i) Find the x-coordinate of M. [4]

(ii) Find the area of the shaded region enclosed by the curve and the axes, giving your answer in
terms of e. [S]
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A -
0

. ) —x
The diagram shows the curve y = x“e™.

(i) Show that the area of the shaded region bounded by the curve, the x-axis and the line x = 3 is

17
equal to 2 — —-. [5]
X
(ii) Find the x-coordinate of the maximum point M on the curve. [4]

(iii) Find the x-coordinate of the point P at which the tangent to the curve passes through the origin.

(2]
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0

Ly . . : .
The diagram shows the curve y = e 2" /(1 + 2x) and its maximum point M. The shaded region between
the curve and the axes is denoted by R.

(i) Find the x-coordinate of M. (4]

(ii) Find by integration the volume of the solid obtained when R is rotated completely about the
x-axis. Give your answer in terms of 7 and e. [6]
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Show that J

T

0

2 . 9]
x“sinxdx=m" —4.
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y
A
o 4 >
The diagram shows the curve y = xcos %\ forO<x<m.
. dy d”y .
(i) Find — and show that 4— + y + 4sinix = 0. [5]
dx dx= - -

(ii) Find the exact value of the area of the region enclosed by this part of the curve and the x-axis.

[5]
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0/N/2013/Q5

(i) Prove that cot 8 + tan 6 = 2 cosec 26. [3]

1
o

(ii) Hence show that J cosec260d6O = %ln 3. [4]

T

=2}
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M/1/2018/Q4

2sinx — sin 2x sin.x
(i) Show that .
I —cos2x l +cosx

1=

(ii) Hence, showing all necessary working, find

form In k.

7T . .
2sinx — sin 2x

l —cos2x
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dx, giving your answer in the

[4]

[4]
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3

dy
then — = sec Otan 6.

|
i) Pr thatif y =
(1) Prove thatif ) s 0 d

(ii) Prove the identit 1t smd
rove identi
Y | —sinf

. . 4t I +sin6
(iii) Hence find the exact value of ———deé.
0 I —sin6

=2sec’O+2secOtan O — 1.
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(i) By differentiating
COS X

|
(ii) Show that —— = sec x + tan x.
secx —tanx

1

(iii) Deduce that =
(secx —tanx)~

1
i

|
(secx —tan x)?

(iv) Hence show that J dx = %(8\/2 - 7).

0

= 2sec’x— 1 +2secxtanx.

e dy
, show that if y = sec.x then a = sec x tan x.
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M/J/2005/Q4

(i) Use the substitution x = tan 6 to show that

1 — 2
J‘ﬁd/\': JcoszedQ. [4]
+ x°)*
(ii) Hence find the value of
I 2
Lk SRS [3]
" (I +x°)-
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(i) Use the substitution x = 2 tan 6 to show that

~

(ii) Hence find the exact value of

|

J“ 8
, 4 +x2)2

2

8

— dx.
(4 +x2)2

T,
dx = J cos“06deo.
0
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1 )
Let/ = /\—7 dx.
L VE-2)

(i) Using the substitution x = 2 sin 6, show that

o=

T
I = J 4sin%6do.
0

(ii) Hence find the exact value of /.
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M/J/2009/Q10

<

O

The diagram shows the curve y = x*v/(1 — x?) for x > 0 and its maximum point M.
(i) Find the exact value of the x-coordinate of M. [4]

(ii) Show, by means of the substitution x = sin 6, that the area A of the shaded region between the
curve and the x-axis is given by

;71'
A= J sin®26 de. [3]

1
4
0

(iii) Hence obtain the exact value of A. (4]
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, show that the derivative of sec x is secxtanx. Hence show that if

(i) By differentiating

COSX
v
vy = In(sec x + tan x) then d_ = sec.X. 4]
- X
(ii) Using the substitution x = (v/3) tan 6, find the exact value of
expressing your answer as a single logarithm. [4]
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