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Questions
Question 1
14
(a) Show that J. 4xInxdx=56In2 - 12. [5]
2
1
(b) Use the substitution # = sin 4x to find the exact value of J. cos>4xdx. [5]
0
Question 2
(i) By differentiating , show that the derivative of secx is secxtanx. Hence show that if
cosX
dy
v = In(sec x + tan x) then a\ = secX. [4]

(ii) Using the substitution x = (v3) tan 0, find the exact value of

[ e

expressing your answer as a single logarithm. [4]

Question 3

1

(i) Express (V3)cosx + sinx in the form Rcos(x — &), where R>0and 0 < a < 57, giving the exact

values of R and a. [3]

(ii) Hence show that

b ]
dx = 1y3. [4]
J._ﬁ ((V3)cosx+ sin)\’)2 4
Question 4
4
|
Find the exact value of ;x dx. [5]
Question 5
(i) Prove that cot8 + tan 8 = 2 cosec 26. [3]
1n
(ii) Hence show that Jl cosec20df = %ln 3. [4]
EJ'C



Question 6

3x
3x+1

Use the substitution # = 3x + 1 to find J dx. [4]

Question 7

Use the substitution # = 1 + 3 tan.x to find the exact value of

.[ J(1 +3tanx) l+%tanx)

cos?x
Question 8
}.‘
A
0 T
The diagram shows the curve y = x cos %x forO<x<m.
@) Find ¥ and show th 4% i asinke—o (5]
i) Find — and show that4— +y sin5x = 0.
dx de ) 2
(ii) Find the exact value of the area of the region enclosed by this part of the curve and the x-axis.
[5]
Question 9
6+6
Let f(x)= —
2-x)(2+x7)
A Bx+C
(i) Express f(x) in the form 3 % + ﬁ [4]
1
(ii) Show that J f(x)dx = 3In3. 5]
-1



Question 10

-

o

PO
B

The diagram shows the curve y = e25"* cos x for 0 < x < %fr, and its maximum point M.

(i) Using the substitution ¢ = sin x, find the exact value of the area of the shaded region bounded by
the curve and the axes. [5]

(ii) Find the x-coordinate of M, giving your answer correct to 3 decimal places. [6]
Question 11

(i) Use the trapezium rule with 3 intervals to estimate the value of

]

T

J. cosecx dx,
1

EJ'II
giving your answer correct to 2 decimal places. [3]

(ii) Using a sketch of the graph of y = cosecx, explain whether the trapezium rule gives an
overestimate or an underestimate of the true value of the integral in part (i). [2]

Question 12
03

Itis given that [ = J‘ (l - 3x2)_2 dx.
0

(i) Use the trapezium rule with 3 intervals to find an approximation to I, giving the answer correct
to 3 decimal places. [3]

(ii) For small values of x, (1 + ?:xz)*2 ~ | + ax® + bx*. Find the values of the constants ¢ and b.

0.3

Hence, by evaluating J (1+ ax® + bx4) dx, find a second approximation to I, giving the answer
0

correct to 3 decimal places. [5]



Question 13

By first using the substitution « = €*, show that

In4 ezx
—  dx=1In(8).
L eX +3e"+2 5)

Question 14

Use the trapezium rule with three intervals to find an approximation to
3
I |3 — 10| dx.
0

Question 15

(a) Find I(4 + tan” 2x) dx.

T

t3l—

sin(x +%rr)

4 sin x
e

(b) Find the exact value of .[

Question 16

=

(0]

2 _2-x

The diagram shows the curve y = x“e” " and its maximum point M.

(i) Show that the x-coordinate of M is 2.

2
(ii) Find the exact value of J x*e>*dx.
0

Question 17
Use the trapezium rule with three intervals to estimate the value of
T

I In(1 + sin x) dx,
0

[

giving your answer correct to 2 decimal places.

[10]

[4]



Question 18

1

Jx

Let] = dx.
¢ 2—4/x
0
N . 22— up
(i) Using the substitution «# = 2 — /x, show that I = ——du. [4]
u
1
(ii) Hence show that/ =81In2 - 5. 4]
Question 19
11x+7
Let f(x) = T 5
(2x = 1) (x +2)
(i) Express f(x) in partial fractions. [5]
2
(ii) Show that J f(x)dx = 1 +1n(3). [5]
1
Question 20
y
A
M
R
X
o 1 p >
22
The diagram shows the curve y = l 5 for x 2 0, and its maximum point M. The shaded region R
+X
is enclosed by the curve, the x-axis and the lines x = | 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]
Question 21
1z
9sin 2
Use the substitution « = 4 — 3 cos.x to find the exact value of __ ey X. [8]
0 V(4 —3cosx)



Question 22

(i) Show that (x + 1) is a factor of 4x> —x? — 11x — 6.

4% +9x — 1
ii) Find
(i) J.4x3—x2—11x—6

Question 23

1
Let] = %dx.
o (3 +x2)

(i) Using the substitution x = (v/3) tan 6, show that [ = v/3 J

(ii) Hence find the exact value of [.

Question 24

30 + 6x— 8

Let f(x) = 21 2)

Cx+D

B
(i) Express f(x) in the formA + — + — .
X x +2

2
(ii) Show that J f(x)dx=3—In4.
1

Question 25

Find the exact value of Jz xe Fdx.
0

Question 26

lﬂ'
Find the exact value of Jz xZ sin 2x dx.
0

Question 27

4> +Tx+ 4
Let f(x) = — X%
) = S D+ 2)

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

4
(ii) Show that J f(x)dx=8—1In3.
0

0

67!
cos26de.

(2]

[8]

[5]

[5]

(5]

[5]

[5]

[5]



Question 28

1 5
Let] = x73dx.
0 (l +x2)

2
_1)?
(i) Using the substitution u = 1 +x2, show that I = .[ (u2 3) dus. [3]
u
1
(ii) Hence find the exact value of /. [5]
Question 29
(i) Prove the identity tan 26 — tan 6 = tan 6 sec 20. [4]
i
(ii) Hence show that tanO@sec20dd =L11n3. [4]
0 2 2
Question 30
y
A
M
0 2\ 4

1
The diagram shows part of the curve y = (2x — xz)efr and its maximum point M.

(i) Find the exact x-coordinate of M. [4]
(ii) Find the exact value of the area of the shaded region bounded by the curve and the positive x-axis.
[5]
Question 31
4
-1
Let] = & dx
. 2(x + 4/x)
2 1
u—
(i) Using the substitution # = 4/x, show that ] = J 1 du. [3]
u
1
(6]

(ii) Hence show that/ =1 + lng.



Question 32

le]

-

The diagram shows the curve y = (In x)2. The x-coordinate of the point P is equal to e, and the normal
to the curve at P meets the x-axis at Q.

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

(ii) Show that J Inxdx = xInx — x + ¢, where c is a constant. [1]

(iii) Using integration by parts, or otherwise, find the exact value of the area of the shaded region
between the curve, the x-axis and the normal PQ. [5]

Question 33
Itis given that x=In(1 —y) —Iny, where 0 < y < 1.

—X

(i) Show thaty = ] Jer —- [2]
R
! 2e

(ii) Hence show that J ydx = In ( ) [4]
0 e+ 1

(iii) Using integration by parts, or otherwise, find the exact value of the area of the shaded region
between the curve, the x-axis and the normal PQ. 5]



Question 34

X
o >

Bl

The diagram shows the curve y = sinx cos?2x for0 < x < Z'rr and its maximum point M.

(i) Using the substitution # = cosx, find by integration the exact area of the shaded region bounded

by the curve and the x-axis. [6]
(ii) Find the x-coordinate of M. Give your answer correct to 2 decimal places. [6]
Question 35
1 dy
(i) Prove that if y = —— then —— = sec Otan 6. 2]
cos B do
. . . 1+sinf 2
(ii) Prove the identity T2om0 =2sec”O+2secHtan b — 1. [3]
in
1 +sinf
(iii) Hence find the exact value of i de. 4]
1 —sin@
Question 36
1
Find the exact value of F Osin %9 de. [4]
0 2
Question 37
y
A




%).’
The diagram shows a sketch of the curve y = eT for x > 0,

Use the trapezium rule with two intervals to estimate the value of
31
2*
e
J. — dx,
.
giving your answer correct to 2 decimal places. [3]

The estimate found in part (ii) is denoted by £. Explain, without further calculation, whether
another estimate found using the trapezium rule with four intervals would be greater than £ or

less than E. [1]
Question 38
3x% -4
Let f(x) = ,‘,xi
x“(3x+2)
(i) Express f(x) in partial fractions. [5]
2
(ii) Hence show that J. f(x)dx = ln(%) -1 [5]
1
Question 39
4x? +9x -8
Letf(x)= —————.
) = T - 1)
(i) Express f(x) in the form A + N + = [4]
P ' x+2 -1
4
(ii) Hence show that J. f(x)dx =6 + % ln(%). [5]
1

10



Question 40

0O 2

1
The diagram shows the curve y = (1 +x2)e 2" for x > 0. The shaded region R is enclosed by the curve,
the x-axis and the lines x = 0 and x = 2.

(i) Find the exact values of the x-coordinates of the stationary points of the curve. [4]
42
(ii) Show that the exact value of the area of R is 18 — —. [5]
e
Question 41
y
A
___——'—'-/
I
1 1 >x
-1.2 o 1.2
. 3
The diagram shows a sketch of the curve y = m for values of x from —1.2 to 1.2.
—X
(i) Use the trapezium rule, with two intervals, to estimate the value of
1.2
3
3y dx.
~1.2 \/(9 —X )

giving your answer correct to 2 decimal places. [3]

(ii) Explain, with reference to the diagram, why the trapezium rule may be expected to give a good
approximation to the true value of the integral in this case. [1]

11



Question 42

4x% +9x -8
Letf(x)= ——n——.
LI = 2y — 1)
(i) Express f(x) in the form A + + ¢ [4]
P Y+2 ot
4
(ii) Hence show that J f(x)dx =6+ % ln(%). 5]
1
Question 43
y
A
R
O 5 X

_il
The diagram shows the curve y = (1 +x2)e 7 forx = 0. The shaded region R is enclosed by the curve,
the x-axis and the lines x = 0 and x = 2.

(i) Find the exact values of the x-coordinates of the stationary points of the curve. [4]
.. . 42
(ii) Show that the exact value of the area of Ris 18 — —. [5]
e
Question 44

Use the trapezium rule with three intervals to estimate the value of

J‘ZTr (1 —tanx)dx,

0

giving your answer correct to 3 decimal places. [3]

12



Question 45

(i) Using the expansions of cos(3x + x) and cos(3x — x), show that

%(cos 4x + cos 2x) = cos 3xcos x. [3]
an
(ii) Hence show that J | cos 3xcosxdxy = 3v3. [3]
g
Question 46
Sx? 27
Let f(x) = X J; .
(2x + 1)(x* +9)
(i) Express f(x) in partial fractions. [5]
4
(ii) Hence find I f(x)dx, giving your answer in the form In c, where ¢ is an integer. [5]
0
Question 47
%
Let/ = I ‘/( a )dx.
. l —x
q
Ly
(i) Using the substitution x = cos’ 0, show that [ = J‘l 2 cos?0do. [4]
gﬂ'
(ii) Hence find the exact value of I. [4]
Question 48
2sinx — sin 2x sinx
i) Show that = . 4
(@ Show tha 1 — cos2x I +cosx [4]

1

2

T
2 sinx — sin 2x
(ii) Hence, showing all necessary working, find '[ i dx, giving your answer in the

! | —cos2x

form In k. [4]

13



Question 49

£ -

/ O

_L . . .
The diagram shows the curve y = (x + 1)e > 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. 5]

Question 50

iz

Showing all necessary working, find the value of Jb x cos 3xdx, giving your answer in terms of 7.

0
[5]

Question 51

(i) Express cos 8+ 2sin 8 in the form R cos(6 — «), where R > 0 and 0 < o < —én’. Give the exact

values of R and tan a. [3]
1z
¢ 15
(ii) Hence, showing all necessary working, show that — 7 dé = 5. [5]
(cos B + 2sin 0)
Question 52
v
A
M
R
> X
o 1z
The diagram shows the curve v =15 sin“xcos’x for 0 < x < %rr, and its maximum point M. The shaded

region R is bounded by the curve and the x-axis.

(i) Find the x-coordinate of M, giving your answer correct to 3 decimal places. [5]

(ii) Using the substitution u = sinx and showing all necessary working, find the exact area of R. [4]

14



Question 53

6x2 +8x+9

Let f(x) = GG

(i) Express f(x) in partial fractions.
0
(ii) Hence, showing all necessary working, show that J f(x)dx =1+ % ln(i).
-1 -

Question 54

1
(i) Find J —dx.
X

2
|
(ii) Hence show that '[ n_3x dx = 11—6(3 —In4).
X
1

Question 55

. 3cosx
A curve has equation y = —, for —%n: <X <
2 +sinx -

.

b3 |—

(i) Find the exact coordinates of the stationary point of the curve.

a

. ) 3cosx
(ii) The constant a is such that _—
0 2 +sinx

to 3 significant figures.

Question 56

X
1) >

b=

The diagram shows the curve y =5 sin®xcos>x for 0 < x <
region R is bounded by the curve and the x-axis.

1
2

(i) Find the x-coordinate of M, giving your answer correct to 3 decimal places.

(ii) Using the substitution # = sinx and showing all necessary working, find the exact area of R.

[2]

(6]

dx = 1. Find the value of a, giving your answer correct

(4]

7, and its maximum point M. The shaded

[5]

[4]

15



Question 57
6x2 +8x +9

Let f(x) = .
) (2 -x)(3 +2x)?
(i) Express f(x) in partial fractions. [5]
0
(ii) Hence, showing all necessary working, show that J fr)dr=1+1 ln(%). [5]
1 =
Question 58
4 3
Show thatJ X Zlnxdx =2-1n4. [5]
1
Question 59
.\;
‘ v
> X
Ol .

The diagram shows the curve y = sin’x J(cosx) forO<x < %fr, and its maximum point M.

(i) Using the substitution © = cos x, find by integration the exact area of the shaded region bounded
by the curve and the x-axis. [6]

(ii) Showing all your working, find the x-coordinate of M, giving your answer correct to 3 decimal

places. [6]
Question 60
Use the trapezium rule with 3 intervals to estimate the value of
3
J 27— 4] dx. 131
0
Question 61
(i) By first expanding sin(2x + x), show that sin3x = 3sinx — 4 sin’x. [4]
Lz
(ii) Hence. showing all necessary working, find the exact value of J sin® x dx. [4]
0

16



Question 62

Letf(r)= — %%
(2x+ 1)(2x+ 3)

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

1
(ii) Hence show that J

fr)de=1m?+ 1
0 2

Question 63

}!

A

R
> X
0 \/%:z

M
The diagram shows the curve y = sin 3xcosx for 0 < x < %:rr and its minimum point M. The shaded
region R is bounded by the curve and the x-axis.
(i) By expanding sin(3x + x) and sin(3x — x) show that
sin3xcosx = %(sin 4x + sin 2x).

[3]

(ii) Using the result of part (i) and showing all necessary working, find the exact area of the region R

[4]
(iii) Using the result of part (i), express é in terms of cos 2x and hence find the x-coordinate of M,
giving your answer correct to 2 decimal places. [5]
Question 64
iz
Show that J x% cos 2xdx = 55(7° - 8). [5]
0 k

17



Question 65

1 —cos20 +sin20
1 +cos28+sin268°

Let £(6) =

(i) Show that f(0) = tan 8.

1

T
(ii) Hence show that J] f(0)do = %ln %

ETE
Question 66
. . . .. COsx ) dy
(i) By differentiating ——, show that if y = cotx then — = — cosec?x.
sin.x dx
1z
(ii) Show that J xcosec’xdx = %(:rr +1n4).
1x
Question 67
(i) By first expanding cos(2x + x), show that cos 3x = 4 cos®x — 3 cos x.

(ii) Hence solve the equation cos3x + 3cosx+ 1 =0, forO < x < 7.

T
(iii) Find the exact value of _[1 cos> x dx.
EI

Question 68

20 +x+8
(2x - 1)(x% +2)

Let f(x) =

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

5

(4]

[2]

[6]

[4]
[2]

[4]

[5]

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

1
integer.

[5]

18



Question 69

y
A .
1
1
1
I
1
1
1
-\
o 1n
The diagram shows the graph of y = secx for 0 <x < %n:.
12
(i) Use the trapezium rule with 2 intervals to estimate the value of J. sec x dx, giving your answer
0
correct to 2 decimal places. [3]

(ii) Explain, with reference to the diagram, whether the trapezium rule gives an overestimate or an
underestimate of the true value of the integral in part (i). [1]

(iii) P is the point on the part of the curve y = secxfor0 < x < %n’ at which the gradient is 2. By first

- 1 . N . .
differentiating ——, find the x-coordinate of P, giving your answer correct to 3 decimal places.
COS X

(6]

19



Question 70

o T

COsX

The diagram shows the graphof y=e
region R is bounded by the curve and the x-axis.

sin’x for 0 < x < 7, and its maximum point M. The shaded

(i) Find the x-coordinate of M. Show all necessary working and give your answer correct to 2 decimal

places.

(ii) By first using the substitution u = cos x, find the exact value of the area of R.

Question 71

1

3 - - - .

Find I] xsec’xdx. Give your answer in a simplified exact form.
T

[}

Question 72

(a) Find the quotient and remainder when 2x> — x? + 6x + 3 is divided by x? + 3.

(b) Using your answer to part (a), find the exact value of J‘
1
Question 73
Let f(x) = —2%
1 +sinx

(a) Show that f’(x) < 0 for all x in the interval —%n <Xx< %n.

1n

(b) Find J‘1 f(x)dx. Give your answer in a simplified exact form.

67{
Question 74
Find the exact value of

4 3
J X2 Inxdx.

P03 2 +6x+3
~ dx

X243

[5]
[7]

[7]

[4]

(4]

20



Question 75

}!
M
X
ol 1 >
. X . . .
The diagram shows the curve y = Tl for x = 0, and its maximum point M.
+ 3x
(a) Find the x-coordinate of M, giving your answer correct to 3 decimal places. [4]

(b) Using the substitution u = V3x2, find by integration the exact area of the shaded region bounded
by the curve, the x-axis and the line x = 1. [5]

Question 76

1
Find the exact value of J (2 —x)e Zdx. [5]
0

Question 77

2
Let f(x) = .
2x—1)2x+1)
(a) Express f(x) in partial fractions. 2]

(b) Using your answer to part (a), show that

2 11 1 1
(f(x))_(Zx—l)z 2x—l+2x+l+(2x+1)2' [2]

2

(¢) Hence show that J (‘f()f))2 dx = % +1 ln(g). [5]
| 572

21



Question 78

R

O .
M

-1 . - .
The diagram shows the curve y = (2 —x)e 2", and its minimum point M.

(a) Find the exact coordinates of M. [5]

(b) Find the area of the shaded region bounded by the curve and the axes. Give your answer in terms

of e. [5]
Question 79
2
6
Let f(x) = X;Li)H—
x“(x+2)

(i) Express f(x) in partial fractions. [5]

2
(b) Hence find the exact value of J f(x)dx. 6]

0

Question 80

P <

Q
o= |

The diagram shows the curve y = sin 2x cos®x for 0 < x < %n, and its maximum point M.

(a) Using the substitution # = sinx, find the exact area of the region bounded by the curve and the
X-axis. [5]

(b) Find the exact x-coordinate of M. [6]

22



Question 81

S5a
(2x—a)(3a —x)’

Let f(x) = where a is a positive constant.

(a) Express f(x) in partial fractions.
2a

(b) Hence show that J f(x)dx =1In6.

a

Question 82

) Inx : : ;
The diagram shows the curve y = — and its maximum point M.
:

(a) Find the exact coordinates of M.

a
i 5 Inx i
(b) By using integration by parts, show that for all a > 1, J vy dx < 3.

1

Question 83
15 —-6x

Let f(X) = “-I—T)(Z]-—x)

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

(b) Hence find .[ f(x) dx, giving your answer in the form In ( b ), where a and b are integers.
1

Question 84

(a) Prove that cosec 28 —cot260 = tan 6.

1
3%
(b) Hence show that J (cosec 26 —cot20)d6 = % In 2.

1
I~

[4]

[6]

23



Question 85

2
Using integration by parts, find the exact value of J tan™! (%x) dx.
0

Question 86

2 ; .
The equation of a curve is y = x 3 Inx for x > 0. The curve has one stationary point.

(a) Find the exact coordinates of the stationary point.

8

(b) Show that J ydx=181n2 -9.
1

Question 87
1 —cos26 _

= tan> 6.
1+cos26

(a) Prove that

1~ cos20
(b) Hence find the exact value of s !
i 14c0s20

6

Question 88

|
Let f(x) = ————.
)= oo
(a) Find the x-coordinate of the stationary point of the curve with equation y = f(x).
4
(b) Using the substitution # = /x, show that J f(x)dx = %ln 5.
0

Question 89

T
Find the exact value of J.I X sin %x dx.
g‘ll:

Question 90

(a) Using the expansions of sin(3x + 2x) and sin(3x — 2x), show that

%(sin 5x + sinx) = sin 3x cos 2x.

Iy
(b) Hence show that J sin3xcos 2xdx = %(3 —-2).
0

[5]

[5]

[2]

[4]

[6]

[5]

[3]

[3]
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Question 91

Using the substitution u = /x, find the exact value of

=
J GrOw !

3

Question 92

et

The diagram shows the curve y = sinxcos 2x for 0 € x < %n, and its maximum point M.

(a) Find the x-coordinate of M, giving your answer correct to 3 significant figures. [6]

(b) Using the substitution u = cos x, find the area of the shaded region enclosed by the curve and the

x-axis in the first quadrant, giving your answer in a simplified exact form. [5]
Question 93
(a) Find the quotient and remainder when 8x° +4x? + 2x + 7 is divided by Ao 4 1, [3]

1
2 By 4 Dy i
x+++dx

(b) Hence find the exact value of J

2
» 4x- + 1
Question 94
2
9
Let f(x) = M ;
(3x— 1)(x* +3)

(a) Express f(x) in partial fractions. [5]

3
(b) Hence find J f(x) dx, giving your answer in a simplified exact form. [5]

1

25



Question 95

3
et | —2 ik
o (9+x%)

1

(a) Using the substitution x = 3 tan 0, show that I = ,[4
0

(b) Hence find the exact value of 1.

Question 96

1n

1
Find the exact value of J xsec’xdx.
0

Question 97
i 6x°
T B-x)(1+3x%)°

Let f(x)

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

1

(b) Find the exact value of J f(x) dx, simplifying your answer.
0

Question 98

P <

cos2 0 de.

(4]

[4]

[5]

[5]

[5]

The diagram shows part of the curve y = siny/x. This part of the curve intersects the x-axis at the point

where x = a.

(a) State the exact value of a.

[1]

(b) Using the substitution u = 4/x, find the exact area of the shaded region in the first quadrant

bounded by this part of the curve and the x-axis.

[7]
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Question 99
4—x+x°

Let f()C) = m
[5]

Express f(x) in partial fractions.
4

(b) Find the exact value of I f(x) dx. Give your answer as a single logarithm. [5]
0

Question 100

P <

M

Ll
The diagram shows part of the curve y = (3 —x)e 3 for x > 0, and its minimum point M.

Find the area of the shaded region bounded by the curve and the axes, giving your answer in
terms of e. [5]

Question 101

'

0 L..
7

M

=

The diagram shows the curve y = x% Inx, for x > 0, and its minimum point M.
Find the exact area of the shaded region bounded by the curve, the x-axis and the line x = % [5]
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Question 102

5¢2+x+11

Let f()C) = m

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

2

(b) Hence show that J f(x)dx =1In54 — %n.
0

Question 103

(a) Use the substitution u = cosx to show that

0

T

(b) Hence find the exact value of J sin 2x e2°9s* dx,
0

Question 104

'

T il
J sin 2xe2%S* dx = J 2ue’ du.
i

[5]

[5]

[4]

(4]

/ 0

The diagram shows the curve y = (x + 5)v3 — 2x and its maximum point M.

Using the substitution u = 3 — 2x, find by integration the area of the shaded region bounded by
the curve and the x-axis. Give your answer in the form @13, where a is a rational number. [5]

Question 105

Let £(x) = D & T — 172_
(1 +2x)(2-x)

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

1

(b) Hence show that J f(x)dx = % —In72.
0

(5]

[5]

28



Question 106

Let f(x) = 330 s
2+ Dixc2)®

(a) Express f(x) in partial fractions. [5]

4
(b) Hence find the exact value of J. f(x) dx, giving your answer in the form a + bIn ¢, where a, b
0

and c are integers. [5]

Question 107

P <

- X

The diagram shows the curve y = x cos 2x, for x = 0.

Find the exact area of the shaded region shown in the diagram, bounded by the curve and the
X-axis. [5]
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Question 108

y
A

M
2) (; /-\n - X

The diagram shows the curve y = sinx cos 2x, for 0 € x < n, and a maximum point M, where x = a.
The shaded region between the curve and the x-axis is denoted by R.

Find the exact area of the region R, giving your answer in simplified form. (4]

Question 109

6
Find the exact value of J‘ X(J; F 1 [6]
g X+ 4
Question 110
¥
A M
o 3 - X

_1,2
The diagram shows the curve y = xe # for x = 0, and its maximum point M.

Using the substitution x = /i, or otherwise, find by integration the exact area of the shaded region
bounded by the curve, the x-axis and the line x = 3. [5]
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Question 111

B 36a” . .
Let f(x) = B F i a—a G =) where a 1s a positive constant.

(a) Express f(x) in partial fractions. [5]

a

(b) Hence find the exact value of | f(x)dx, giving your answer in the form plIng+rIns where p and

—a

r are mtegers and ¢ and s are prime numbers. [5]

Question 112

Use the substitution 2x = tan@ to find the exact value of

i
f 2 12 dv |
2
o (1+4x?)
Give your answer in the form o+ b7, where @ and b are rational numbers. [9]

Question 113

(a) Express 3cos2x—y/3sin2x in the form Rcos(2x+a), where R > 0 and 0 < a < %n. Give the
exact values of R and o. [3]

1
" 3

(b) Hence find the exact value of J 5 dx, simplifying your answer. [5]

0 (3 cos 2x — /3 sin Zx)
Question 114

(a) Show that cos*0—sin*6 = cos 26. [3]

1y
(b) Hence find the exact value of J.Sl (00549— sin*6+4sin’6 cos’ 6) de. [6]
m
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Question 115

The diagram shows the curve y = xe™ ™, where a is a positive constant, and its maximum point M.

(a) Find the exact coordinates of M. [4]

z
(b) Find the exact value of J-axe”‘v dx. [5]
0

Question 116

d
(a) Given that 2x = tany, show that Ey = y +24x2 : [3]
AR
(b) Hence find the exact value of J‘l * xtan™! (2x)dx. [7]
7

Question 117

Use the substitution # = 1 —sinx to find the exact value of

3
2% sin2x

—(x.
 v1—sinx

Give your answer in the form a + bv2 where a and b are rational numbers to be determined. [7]
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Question 118

The diagram shows the curve y = 2sinxv2+cosx, for 0 < x < 27, and its minimum point M, where
x=a.

(a) Find the value of a correct to 2 decimal places. [5]

(b) Use the substitution # = 2 +cosx to find the exact area of the shaded region R. [6]

Question 119

(a) Find the quotient and remainder when x* + 16 is divided by x* +4. [3]
2V3 4

(b) Hence show that J X 16 4y = 2+ a). 5]
, X +4 3

Question 120

T

Let f(x) = —=—=—,
) &> — 3" 49

(a) Find f’(x) and hence find the exact coordinates of the stationary point of the curve with
equation y = f(x). [5]

In5
(b) Use the substitution # = e and partial fractions to find the exact value of f(x)dx.
In3

Give your answer in the form Ina, where a is a rational number in its simplest form. [9]

33



Question 121

T >
O \-./3 x

The diagram shows the curve y = sin2x(1+sin2x), for 0 < x < %1:, and its minimum point M. The
shaded region bounded by the curve that lies above the x-axis and the x-axis itself is denoted by R.

(a) Given that the x-coordinate of M lies in the interval %n e, %ﬂ:, find the exact coordinates
of M. [4]

(b) Find the exact area of the region R. [4]

Question 122

3
Find the exact value of f x*In3xdx. Give your answer in the form alnb+ ¢, where a and c are rational
1

and b is an integer. [5]
Question 123

Find the exact value of J-Kx2 cos%xdx. [6]
0

Question 124

2
Let f(x) = —7x"+2x—6

(1+x)(4+x?)
(a) Express f(x) in partial fractions. [5]

2

(b) Hence find the exact value of f f(x)dx. Give your answer in the form an—In b, where a and b
0

are constants. [6]
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Question 125

1
=T
Find the exact value of Jf 3 cos? Sx dx. [4]

ETC

Question 126

@ %n
The diagram shows the graph of y =5 sin 2x cos’x for 0 < x < %TC and its maximum point M.

(a) Find the exact x-coordinate of M. [6]

(b) By using the substitution # = cosx, find the area of the region bounded by the curve, the x-axis
between x =0 and x = %Tc, and the line x = %TC. [5]

Question 127

0.5
Find the exact value of J xtanfl(Zx)dx. [6]
0
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Question 128

I >
1 X
57[

7/
The diagram shows the curve y = cosxvsin2x for 0 <x < %Tc. The curve has a maximum point at M,
where x = a.
(a) Find the exact value of a. [6]

(b) The region enclosed between the x-axis and the curve is rotated through 27 radians about the
X-axis.

Find the exact volume of the solid generated. [5]
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