Mathematics Date: c.ccevvvnininnnnnnn.
Revision - Integration

(1) Given thaty > 0. find

j 3y —4 &
y(3y +2)
(6)

(ii) (a) Use the substitution x = 4sin’ @ to show that

3 S g
I ( )dI= ﬂ,j sin’@ d@
o Y\4—x 0

where 4 1s a constant to be determined.

(b) Hence use integration to find

J =)

giving your answer i the form ar + b, where a and b are exact constants.

)

VA Diagram
not to scale

" i

Figure 2
Figure 2 shows a sketch of the curve with equation y = /3 - x)(x+1), 0<x< 3

The finite region R, shown shaded in Figure 2. is bounded by the curve, the x-axis,
and the y-axis.
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(a) Use the substitution x = 1 + 2siné to show that

3 L
I 3 —x)(x+1)dx = kJ * cos0df

0 —
]

where k is a constant to be determined.

)]
(b) Hence find. by integration. the exact area of R.
3
3.
Use the substitution « = \x. or otherwise. to find the exact value of
Y10
— dx
 2x+5 Vx
(6)
4,
(1) Find
Ix et dx
3
(11) Find
8 1
——dx. x> —
I (2x -1y 2
2
(111) Given that y = 3 at x = 0. solve the differential equation
o e*cosec2y cosecy
dx - -
)
5.
Use integration to find the exact value of ﬁﬂ (9—6cos’4x)dx. [5]
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6.

6> + dx

dx.
=2

Use the substitution # = x> —2 to find J

[6]

16+ 5x —2x?

(i) Express m

in partial fractions.

(ii) Itis given that
dy (16+5x—2x)y

A (x+1)*(x+4)

[5]

and that y = ﬁ when x = 0. Find the exact value of y when x = 2. Give your answer in the form Ae”.

171

(i) Use the quotient rule to show that the derivative of LOSX s —1

X sin“x

(i) Show that r V1+c0s2x 4, — %(\/E —v2).

2]

— [6]
g sinx sin 2x
9.
By first using the substitution 1 = vx+1, find J-e‘wmdx. [6]
10.
(i) Use division to show that i =1’ —2t+4- 5 [3]
t+2 7~ t+2°
2
(ii) Find J- 6¢*In(t+2)dz. Give your answer in the form 4 + BIn3 + Cln4. [6]
1
11.
2 T 2
Express Lz in partial fractions and hence show that Lz = %ln%ﬂi— % [9]
(14+2x)(1 —x) o (I+20)(1—x)
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12.

Find stln (3x)dx.

(5]

13.

1 . 1
tanx |+ tanx

(i) Show that 1= = tan2x.

1
[

(ii) Hence evaluate J ( 1 L )dx, giving your answer in the form alnb.

1 —tanx |+ tanx

1
z7

2]

[5]

14.

Inx

Use the substitution # = 1 + Inx to find J—zdx
x(1 + Inx)

[6]

15.

Find jx cos 3xdx.

[4]

16.

Use the substitution # = 2x + 1 to evaluate J%—_ls
h (2x+ 1)

(71

17.

(i) Given that y = In(1 + sinx) — In(cosx), show that %: cole‘

1

(ii) Using this result, evaluate r secxdx, giving your answer as a single logarithm.
0

141

131

18.

3 2
X = 2" —4x+ 13 in the form Ax + B+

(i) Use algebraic division to express 3

where 4, B, C and D are constants.

6 3 5 2
(ii) Hence ﬁndJ X i;x 4x+ 13

4 xXT—x—6

dx, giving your answer in the form a + Inb.

Cx+ D
¥—x—6 - x—

[4]

(71
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