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Integration
(+ constant; a >0 where relevant)

f(x) j f(x)dx
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January 2006

(ii)

3 (a) (i) Given that f(x) = x* 4+ 2x, find f '(x). (1 mark)
(11) Hence, or otherwise, find jzf 1 dx (2 ks)
P s . MAarks
X+ 2x
(b) (1) Use the substitution u = 2x + 1 to show that
1 3 1
Jx\/Zx +1dx= Zj(uz - uz) du (3 marks)
4
(1) Hence show that J xvV2x + 1 dx = 19.9 correct to three significant figures.
0
(4 marks)
dy 1-2I
9 (a) Given that y =x"2Inx, show that d_:c = —3M (4 marks)
X
(b) Using integration by parts, find Jx_2 Inx dx. (4 marks)
(c) The sketch shows the graph of y =xZInx.
¥ A A
R
o 5 x
(1) Using the answer to part (a), find, in terms of e, the x-coordinate of the
stationary point A4. (2 marks)

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 is

(4 —In5) (3 marks)

| —




June 2006

2 Use the substitution u = 2x + 1 to find Jx(Zx + 1)8 dx, giving your answer in terms
of x. (4 marks)
) ) dy
6 (i) Given that y = xInx, find i (2 marks)
(11) Hence, or otherwise, find Jlnx dx. (2 marks)
5
(111) Find the exact value of [ Inx dx. (2 marks)
1
January 2007
4 (a) Use integration by parts to find Jx sinx dx. (4 marks)
(b) Using the substitution u# = x2 + 5, or otherwise, find Jx x2+5 dx. (4 marks)

9 The sketch shows the graph of y =4 — e**. The curve crosses the y-axis at the point 4 and
the x-axis at the point B.

}7 A
R‘A\
(0] B >x
(@) (i) Find J(4 — e¥)dx. (2 marks)
In2 3
(i1)) Hence show that J (4 - ez"')dx‘ =4In2 - 3 (2 marks)
0




June 2007

6 (a) Use integration by parts to find Jxesx dx. (4 marks)

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

1 2
—— dx = du 2 marks
J V(1 + /x) J 1+u ( /
? 1

(11) Find the exact value of J ——— dx. (3 marks)

1 V(L 4+ vx)
8 (a) wmewwnjm&xm. (1 mark)

d
(b) Given that y = C(_)Sx, use the quotient rule to show that 2 _cosec?x. (4 marks)
sInx dx

(c) Prove the identity (tanx + cotx)2 = sec? x + cosec’ x. (3 marks)

1
(d) Hence find J (tanx + col.'x)2 dx, giving your answer to two significant figures.

0.5 (4 marks)

January 2008

d
5 (a) m(Mmmmwﬂﬂ—&+LMd£. (1 mark)
(11) Hence, or otherwise, find
r x—2
4 2x2 —8x +3
giving your answer in the form kIn3, where £ is a rational number. (4 marks)

(b) Use the substitution u = 3x — 1 to find JX\/ 3x — 1 dx, giving your answer in terms
of x. (4 marks)

8 (a) Given that e=2¥ = 3, find the exact value of x. (2 marks)

(b) Use integration by parts to find Jxez" dx. (4 marks)




June 2008

0.5
3  Use integration by parts to find J xcos 2x dx, giving your answer to three significant
0
figures. (5 marks)
7  Use the substitution x = sinf to find [—3 dx, giving your answer in terms of x.
(1 —x2)2
(5 marks)
January 2009
9 (1) Use the substitution u = 4x — 3 to find [ 2 ad 3 dx, giving your answer in terms
x —
of x. (4 marks)
(11) By using integration by parts, or otherwise, find Iln(4x —3)dx. (4 marks)
June 2009
7 (a) Use integration by parts to find J(z —1)Inzdz. (4 marks)

(b) Use the substitution # = 2x + 1 to show that J4x In(2x + 1) dx can be written as

J(f —1)Inzdz. (3 marks)
1
(c) Hence find the exact value of J 4xIn(2x + 1) dx. (3 marks)
0
January 2010
8 (a) Using integration by parts, find Jx sin(2x — 1) dx. (5 marks)
2

(b) Use the substitution u = 2x — 1 to find J 5 a

1 dx, giving your answer in terms of x.
x —_—

(6 marks)




June 2010

7 (a) Use integration by parts to find:
(i) xcosdxdx; (4 marks)
(i) x2 sin4x dx . (4 marks)
January 2011
1
6 (a) Use the substitution # = 3x 4+ 1 to find the exact value of j xvV3x + 1dx.
0
(6 marks)
5 (a) Find ! dx (2 ks)
in . 3
g marks
(b) By using integration by parts, find Jx sin% dx. (4 marks)
June 2011
8 Use the substitution u =1 4+ 2tanx to find
1
J 5 dx (5 marks)
(1 + 2tanx)” cos? x
9 (a) Use integration by parts to find Jxlnxdx. (3 marks)




January 2012

d
3 (a) Given that y = 4x® — 6x + 1, find ay (1 mark)
3 22— .. .
(b) Hence find | ———— dx, giving your answer in the form plng, where
> 4x3 —6x +1
p and ¢ are rational numbers. (5 marks)
. 1 ) dx
6 (a) Given that x = ot use the quotient rule to show that T = —cosec ) cot 0 .
sin
(3 marks)
2 1
(b) Use the substitution x = cosec ¢ to find J —————— dx, giving your answer to
NG x2Vx2 -1
three significant figures. (9 marks)
June 2012
4 (a) By using integration by parts, find Jx e dx. (4 marks)
| 7
6 Use the substitution v = x* + 2 to find the value of J ——— d, giving your
0 (x%+2)

answer in the form plng + r, where p, ¢ and » are rational numbers. (6 marks)




January 2013

L i
the x-axis from x =0 to x = E

Yk

Y

0 % \\
AN

7 A curve has equation y = 4xcos2x.
(a) Find an exact equation of the tangent to the curve at the point on the curve where
X = % (5 marks)
(b) The region shaded on the diagram below is bounded by the curve v = 4xcos 2x and

By using integration by parts, find the exact value of the area of the shaded region.

(5 marks)

8 (a) Show that

In2 ) 3
[ el "2 dx =3¢

(4 marks)

0
(b) Use the substitution ¥ = tanx to find the exact value of
E
J4 sec? xv/tanx dx (8 marks)
0
June 2013

(ii) Find J[]nx}zd_r.

(b) Use the substitution # = /x to find the exact value of

10 (a) (i) By writing Inx as (Inx) x 1, use integration by parts to find J]nxdr.

(4 marks)

(4 marks)

(7 marks)




