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x+3 in partial fractions.

3. (a) Express
) 2x-3)(x+2) 3)

S5x+3
2x-3)(x+2)

6
(b) Hence find the exact value of J dx, giving your answer as a single
2

logarithm.

(C))
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4. Use the substitution x = sin @ to find the exact value of

[
0(1-x%)
@)
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N 2 0 2 3 2 B 0 6 2 4
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Figure 1

June 2005

Figure 1 shows the graph of the curve with equation

The finite region R bounded by the lines x = 1, the x-axis and the curve is shown shaded

in Figure 1.

0.2

0.4

y= xe*,

0.6

x = 0.

0.8

(a) Use integration to find the exact value for the area of R.

=V

(6))
(b) Complete the table with the values of y corresponding to x = 0.4 and 0.8.
X 0 0.2 0.4 0.6 0.8 1
y = xe™ 0 0.29836 1.99207 7.38906
(1)

(c) Use the trapezium rule with all the values in the table to find an approximate value

for this area, giving your answer to 4 significant figures.

“
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2. (a) Given that y=secx, complete the table with the values of y corresponding to

T d”
X = 16’8 an 4
L2 2 il 2
X 16 8 16 4
y 1.20269
@)

(b) Use the trapezium rule, with all the values for y in the completed table, to obtain an
estimate for J'Zsecxdx. Show all the steps of your working, and give your answer

to 4 decimal places.

The exact value of J'fsecxdx is INL++2).

(c) Calculate the % error in using the estimate you obtained in part (b).

©)

)

Leave
blank
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3. Using the substitution u?=2x -1, or otherwise, find the exact value of

5 3x
L V(2x-1) dx

(8)
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4, Figure 1

y = xe¥

O 1 3 X

Figure 1 shows the finite shaded region, R, which is bounded by the curve y = xe*, the line
x =1, the line x =3 and the x-axis.

The region R is rotated through 360 degrees about the x-axis.

Use integration by parts to find an exact value for the volume of the solid generated.

(8)

8 T O 0 00 0 QR
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3. Figure 1

0] 21 %
The curve with equation y = 33in§ , 0 < x< 2, is shown in Figure 1. The finite region
enclosed by the curve and the x-axis is shaded.

(a) Find, by integration, the area of the shaded region.

3)
This region is rotated through 27z radians about the x-axis.

(b) Find the volume of the solid generated.

(6)

6 A 0000 000 0
N 2 3 5 6 3 A0 6 2 0
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Figure 3

O 1 X

Figure 3 shows a sketch of the curve with equation y=(x-1)Inx, x>0.

(@) Complete the table with the values of y corresponding to x =1.5 and x = 2.5.

X 1 1.5 2 2.5 3

y 0 In2 2In3

3 (1)
Given that | =J (x=21)Inxdx,
1

(b) use the trapezium rule

(i) with values of y at x=1, 2 and 3 to find an approximate value for | to
4 significant figures,

(if) with values of y at x=1, 1.5, 2, 2.5 and 3 to find another approximate value for
| to 4 significant figures.

(5)

(c) Explain, with reference to Figure 3, why an increase in the number of values
improves the accuracy of the approximation.

1)

3
(d) Show, by integration, that the exact value of J. (x=1)Inxdxis 2In3.
1
(6)
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2. Figure 1
yA

\‘\:

-1 0 1 X
The curve with equation y = , X>—%, is shown in Figure 1.
1 Y= 30+ 2%) : g
The region bounded by the lines x= —7, x = 7, the x-axis and the curve is shown shaded

in Figure 1.
This region is rotated through 360 degrees about the x-axis.

(a) Use calculus to find the exact value of the volume of the solid generated.
(®)
Figure 2
A

B

Figure 2 shows a paperweight with axis of symmetry AB where AB= 3cm. A is a point
on the top surface of the paperweight, and B is a point on the base of the paperweight.
The paperweight is geometrically similar to the solid in part (a).

(b) Find the volume of this paperweight.
)

4 TR O 00 00
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8. I :Ise”““l)dx.
0
(@) Giventhaty= gV@x+1) complete the table with the values of y corresponding to x = 2,
3and 4.
X 0 1 2 3 4 5
y et e? et
(2)
(b) Use the trapezium rule, with all the values of y in the completed table, to obtain an
estimate for the original integral I, giving your answer to 4 significant figures.
@)
b
(c) Use the substitution t = V(3x + 1) to show that | may be expressed as J.a kte'dt, giving
the values of a, b and k.
()
(d) Use integration by parts to evaluate this integral, and hence find the value of I correct
to 4 significant figures, showing all the steps in your working.
()
18
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2. Use the substitution u = 2* to find the exact value of

1 X
I 2 dx.
b (25 +1)?

(6)
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3. (a) Find jxcost dx.
(4)

(b) Hence, using the identity cos 2x = 2cos® x—1, deduce J' X Cos” X dx.

©)
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2(4x2 +1) ., B, C
2x+1)(2x-1)  (2x+1) (2x-1)°

(a) Find the values of the constants A, B and C.

(4)

2 2(4x% +1
(b) Hence show that the exact value of '[ ) dx is 2+ Ink , giving the
1

(2x+1)(2x-1)
value of the constant k.

(6)
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21/,

Figure 1

v

AN

Figure 1 shows part of the curve with equation y:J(tan X) . The finite region R,

which is bounded by the curve, the x-axis and the line xzz, is shown shaded in
Figure 1. 4

(@) Given that y= J(tan x) , complete the table with the values of y corresponding to

X :1%, g and f—g giving your answers to 5 decimal places.
Vs T 37 T
X 0 16 B 16 4
y 0 1
©)

(b) Use the trapezium rule with all the values of y in the completed table to obtain an
estimate for the area of the shaded region R, giving your answer to 4 decimal places.

(4)

The region R is rotated through 27 radians around the x-axis to generate a solid of
revolution.

(c) Use integration to find an exact value for the volume of the solid generated.

(4)
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T
Figure 1

January 2008

The curve shown in Figure 1 has equation y = e"\/(sin x), 0<x <. The finite region R
bounded by the curve and the x-axis is shown shaded in Figure 1.

T T
(@) Complete the table below with the values of y corresponding to x = 7 and BY giving
your answers to 5 decimal places.

X

0

T
4

T
2

3
4

y

0

8.87207

)

(b) Use the trapezium rule, with all the values in the completed table, to obtain an estimate

for the area of the region R. Give your answer to 4 decimal places.

(4)
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o,

0 a b X

Figure 2

The curve shown in Figure 2 has equation y =

1+ D The finite region bounded by the

curve, the x-axis and the lines x = a and x = b is shown shaded in Figure 2. This region is
rotated through 360° about the x-axis to generate a solid of revolution.

Find the volume of the solid generated. Express your answer as a single simplified
fraction, in terms of a and b.

(5)
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4. (i) Find [in(¥)dx.
(4)
(i) Find the exact value of I:sinzx dx.

()
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y A
1 R
o 2 X

Figure 1

Figure 1 shows part of the curve with equation y =e°**. The finite region R, shown
shaded in Figure 1, is bounded by the curve, the x-axis, the y-axis and the line x = 2.

(@) Complete the table with the values of y corresponding to x = 0.8 and x = 1.6.

X 0 0.4 0.8 1.2 1.6 2

y eO e0.08 e0.72 e2
@)

(b) Use the trapezium rule with all the values in the table to find an approximate value
for the area of R, giving your answer to 4 significant figures.
@)

H 3 0 4 2 7 A 0 2 2 8
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2. (a) Use integration by parts to find J.xex dx.
3)

(b) Hence find j e dx.
(3)

H 3 0 4 2 7 A 0 4 2 8
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y
X
Figure 1
Figure 1 shows part of the curve y :L. The region R is bounded by the curve,
V (L+4x)
the x-axis, and the lines x = 0 and x = 2, as shown shaded in Figure 1.
(@) Use integration to find the area of R.
(4)
The region R is rotated 360° about the x-axis.
(b) Use integration to find the exact value of the volume of the solid formed.
()
J
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6. (a) Find Jtanz X dx.
)
. . . 1
(b) Use integration by parts to find JF In x dx.
(4)
(c) Use the substitution u = 1 + e* to show that
3x
j © dx = le "4 In(Lrer) + k,
1+e 2
where K is a constant.
(7)

20
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Question 6 continued
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Figure 1 shows the finite region R bounded by the x-axis, the y-axis and the curve with
equation 'y = 3cos (g]

The table shows corresponding values of x and y for y = 3cos (g) :

June 2009

3

,0<xg =,
2

Figure 1

3 3 I 3
X 0 — — — —
8 4 8 2
y 3 277164 2.12132 0

(@) Complete the table above giving the missing value of y to 5 decimal places.

(b) Using the trapezium rule, with all the values of y from the completed table, find an
approximation for the area of R, giving your answer to 3 decimal places.

(c) Use integration to find the exact area of R.

1)

(4)

3)
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B 4-2x A N B N C
2x+D(x+1)(x+3) 2x+1  x+1 X+3

f(X)

(@) Find the values of the constants A, B and C.

(4)
(b) (i) Hence find If(x) dx.
©)
(i) Find jozf(x) dx in the form 1nk, where K is a constant.
@)
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6. (a) Find I\/(S—x)dx.
)
yu
0 1 5
Figure 3
Figure 3 shows a sketch of the curve with equation
y=(x-1)V(E-x, 1<x<5
(b) (i) Using integration by parts, or otherwise, find
Jox-DV(5-xdx
(4)
5
(i) Hence find L (x=DV(5-x)dx .
)
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8. (@) Using the identity cos20 = 1 - 2sin?0, find Jsmzede.
(@)

yA

=

Xy

1
V3
Figure 4

Figure 4 shows part of the curve C with parametric equations
. T
X=tanf, y=2sin20, O<9<E

1
The finite shaded region S shown in Figure 4 is bounded by C, the line x = B and the

x-axis. This shaded region is rotated through 2z radians about the x-axis to form a solid
of revolution.

(b) Show that the volume of the solid of revolution formed is given by the integral
kjﬁ sin’0 d6
0

where Kk is a constant.

()

(c) Hence find the exact value for this volume, giving your answer in the form
pr? + qr N3, where p and q are constants.
3)

26
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yA

e

Figure 1

Figure 1 shows a sketch of the curve with equation y = x1nx, x > 1. The finite region R,
shown shaded in Figure 1, is bounded by the curve, the x-axis and the line x = 4.

The table shows corresponding values of x and y for y = x In x.

January 2010

X 1 1.5 2 2.5 3 35 4
y 0 0.608 3.296 4.385 5.545
(@) Complete the table with the values of y corresponding to x =2 and x = 2.5, giving your

(b)

(©)

answers to 3 decimal places.

(2)

Use the trapezium rule, with all the values of y in the completed table, to obtain an
estimate for the area of R, giving your answer to 2 decimal places.
(4)

(i) Use integration by parts to find J.xlnx dx.

(i) Hence find the exact area of R, giving your answer in the form l(aln2+b),

where a and b are integers. !
(7)

N 3 5 3 8 2 A 0 4 2 8
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8. (a) Using the substitution x = 2cosu, or otherwise, find the exact value of

\2
1
J-l X2 N(4 - x?) dx

(7)
VA
S
O 1 \2 X
Figure 3
Figure 3 shows a sketch of part of the curve with equation y = 4 -, O<x<2
X(4—x%)*

The shaded region S, shown in Figure 3, is bounded by the curve, the x-axis and the lines
with equations x = 1 and x = V2. The shaded region S is rotated through 2z radians about
the x-axis to form a solid of revolution.

(b) Using your answer to part (a), find the exact volume of the solid of revolution
formed.
©)

’ T OR300 O R
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Ya
/_\
R
19) 7 X
3
Figure 1

Figure 1 shows part of the curve with equation y =+/(0.75+ cos® x). The finite region R,
shown shaded in Figure 1, is bounded by the curve, the y-axis, the x-axis and the line with

. T
equation x= 3

(@) Complete the table with values of y corresponding to x= % and x= 77:

. k3 g s r
X 12 6 4 3
y 1.3229 1.2973 1

()
(b) Use the trapezium rule

(i) with the values of yat x=0, x= % and x= % to find an estimate of the area of R.

Give your answer to 3 decimal places.

(if) with the values of y at x=0, x= i, X= E, x=Z and x=Z to find a
12 6 4 3
further estimate of the area of R. Give your answer to 3 decimal places.

(6)

H 3 5§ 3 8 6 A 0 2 3 2


http://www.aectutors.co.uk

www.aectutors.co.uk

Question 1 continued

June 2010

Leave |
blank

H 3 5 3 8 6 A 0 3 3 2

3
Turn over


http://www.aectutors.co.uk

www.aectutors.co.uk

June 2010

2. Using the substitution u=cosx+1, or otherwise, show that

s
2 i

J e sinx dx=e(e-1)
0

(6)
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1. Use integration to find the exact value of

2
J- xsin2x dx
0

(6
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6. The curve C has parametric equations
x=Int, y=t'-2, t>0
VA
C
O
— In2 In4 X
Figure 1
The finite area R, shown in Figure 1, is bounded by C, the x-axis, the linex =1n 2 and the
linex =In4. The area R is rotated through360° about the x-axis.
(c) Use calculus to find the exact volume of the solid generated.
(6)
18
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° 1
]ZJ: 4+v(x—1)dx

(a) Given that y =

1 , complete the table below with values of y corresponding
4+~ (x-1)

to x=3 and x=5. Give your values to 4 decimal places.

X 2 3 4 5

y 0.2 0.1745

2

(b) Use the trapezium rule, with all of the values of y in the completed table, to obtain an
estimate of /, giving your answer to 3 decimal places.

(C))

(c) Using the substitution x=(u —4)2 +1, or otherwise, and integrating, find the exact
value of 1.

®
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Figure 2
Figure 2 shows a sketch of the curve with equation y = x° In(x*+2), x>0.
The finite region R, shown shaded in Figure 2, is bounded by the curve, the x-axis and the
line x=+/2.

The table below shows corresponding values of x and y for y =x’ In (x*+ 2).

X 0 ﬁ ﬁ _3\/2 \/2
4 2 4
y 0 0.3240 3.9210

(a) Complete the table above giving the missing values of y to 4 decimal places.

2

(b) Use the trapezium rule, with all the values of y in the completed table, to obtain an
estimate for the area of R, giving your answer to 2 decimal places.

3
(c) Use the substitution « = x*+2 to show that the area of R is
1 4
— J. (u —2)Inu du
2J; @)
(d) Hence, or otherwise, find the exact area of R.
()
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Vi

Q L
0 V3| x

Figure 3

Figure 3 shows part of the curve C with parametric equations

x=tan 0, y=sinf, O<9<%

The point P lies on C and has coordinates (\/ 3, %\/ 3).

(a) Find the value of @ at the point P.
(2)

The finite shaded region S shown in Figure 3 is bounded by the curve C, the line x =+/3
and the x-axis. This shaded region is rotated through 2z radians about the x-axis to form a
solid of revolution.

(c) Find the volume of the solid of revolution, giving your answer in the form
pr\3+qgn? where p and g are constants.

(7

P 3 8 1 6 0 A 0 1 8 2 4
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2. (a) Use integration by parts to find stin 3x dx.
(&)

(b) Using your answer to part (a), find Ixzcos 3x dx.
3
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4.
ya
2 E;
Figure 1
Figure 1 shows the curve with equation
2x
= , x>0
4 \/[3x2 + 4)
The finite region S, shown shaded in Figure 1, is bounded by the curve, the x-axis and the
line x =2
The region S is rotated 360° about the x-axis.
Use integration to find the exact value of the volume of the solid generated, giving your
answer in the form & In a, where k and a are constants.
6))
10
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6.
Vi
i
2
Figure 3
Figure 3 shows a sketch of the curve with equation y = M, 0<x< T
(14 cosx) 2
The finite region R, shown shaded in Figure 3, is bounded by the curve and the x-axis.
. 2sin2x
The table below shows corresponding values of x and y for y = ———.
(1+cosx)
0 n n 3n n
g 8 4 8 2
v 0 1.17157 1.02280 0
(a) Complete the table above giving the missing value of y to 5 decimal places.
(0))
(b) Use the trapezium rule, with all the values of y in the completed table, to obtain an
estimate for the area of R, giving your answer to 4 decimal places.
3
(c) Using the substitution # = 1 + cos x, or otherwise, show that
2sin 2
_oSmAY dx = 4In(l+cosx) —4cosx + k
(1 + cosx)
where £ is a constant.
(C))
(d) Hence calculate the error of the estimate in part (b), giving your answer to 2 significant
figures.
3
16
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Leave

1 y B C blank

f(x) = ——5 = —+ + 5
x(3x -1 x (Bx-1) (@Bx-1

(a) Find the values of the constants 4, B and C.

C))
(b) (i) Hence find Jf (x) dx.
2
(i1) Find J f(x) dx, leaving your answer in the form a + Inb,
1
where a and b are constants.
(6)

P 4 1 4 8 4 A 0 2 3 2
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=V

Figure 3

Figure 3 shows a sketch of part of the curve with equation y = x*In2x.

The finite region R, shown shaded in Figure 3, is bounded by the curve,
the x-axis and the lines x =1 and x=4

(a) Use the trapezium rule, with 3 strips of equal width, to find an estimate for the area
of R, giving your answer to 2 decimal places.

“)

(b) Find [x!In2x dx.
4)

(c) Hence find the exact area of R, giving your answer in the form aln2 + b,
where a and b are exact constants.

A3)

Leave
blank
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2. (a) Use integration to find

J % In x dx
X
Q)]
(b) Hence calculate
2
j % Inx dx
X
()

P 4 1 8 6 0 A0 4 2 8



http://www.aectutors.co.uk

www.aectutors.co.uk January 2013

y A
/
R
T >
0 1 4 *
Figure 1
Figure 1 shows a sketch of part of the curve with equation y = T34 The finite region
X

R, shown shaded in Figure 1, is bounded by the curve, the x-axis, the line with equation
x = 1 and the line with equation x = 4.

(a) Complete the table with the value of y corresponding to x = 3, giving your answer to
4 decimal places.

0y

X 1 2 3 4

v 0.5 0.8284 1.3333

(b) Use the trapezium rule, with all the values of y in the completed table, to obtain an
estimate of the area of the region R, giving your answer to 3 decimal places.

(€))

(c) Use the substitution # = 1 + \lx, to find, by integrating, the exact area of R.
®
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S
0 A B >
Figure 3
Figure 3 shows a sketch of part of the curve with equation y = 1 — 2cos x, where x is
measured in radians. The curve crosses the x-axis at the point 4 and at the point B.
(a) Find, in terms of 7, the x coordinate of the point 4 and the x coordinate of the point B.
3
The finite region S enclosed by the curve and the x-axis is shown shaded in Figure 3. The
region S is rotated through 27 radians about the x-axis.
(b) Find, by integration, the exact value of the volume of the solid generated.
()
J
16
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Using the substitution u = 2 + 4/(2x + 1), or other suitable substitutions, find the exact
value of

s
sz(zxn)dx

giving your answer in the form 4 + 2In B, where 4 is an integer and B is a positive
constant.

@®)
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5.
X A
\
R
3
o ;t
t=38
Figure 1
Figure 1 shows part of the curve with equation x = 4te 5"+ 3. The finite region R shown
shaded in Figure 1 is bounded by the curve, the x-axis, the 7-axis and the line ¢ = 8.
(a) Complete the table with the value of x corresponding to ¢ = 6, giving your answer to
3 decimal places.
t 0 2 4 6 8
X 3 7.107 7.218 5.223
(1)
(b) Use the trapezium rule with all the values of x in the completed table to obtain an
estimate for the area of the region R, giving your answer to 2 decimal places.
3)
(c) Use calculus to find the exact value for the area of R.
(6)
(d) Find the difference between the values obtained in part (b) and part (c), giving your
answer to 2 decimal places.
1)
14



http://www.aectutors.co.uk

www.aectutors.co.uk

Question 5 continued

June 2013 (R)

LeaveN
blank

P 4 2 9 5 4 A 01 5 2 8

15

Turn over


http://www.aectutors.co.uk

www.aectutors.co.uk June 2013 (R)

YA

Figure 2

Figure 2 shows a sketch of the curve C with parametric equations

T
x=27sec*t, y=3tant, Oétgg

T

(a) Find the gradient of the curve C at the point where ¢ = 3
C))

(b) Show that the cartesian equation of C may be written in the form
2 1
y=(-9), a<x<b

stating the values of @ and b.

A3)

YA

/C

x =125

Figure 3

The finite region R which is bounded by the curve C, the x-axis and the line x = 125 is
shown shaded in Figure 3. This region is rotated through 27 radians about the x-axis to
form a solid of revolution.

(c) Use calculus to find the exact value of the volume of the solid of revolution.

S))
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1. (a) Find [x’edx.
)]

(b) Hence find the exact value of JOI x’e*dx.
2
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N

oY

Figure 1

Figure 1 shows the finite region R bounded by the x-axis, the y-axis, the line x = T and
the curve with equation

1
y=sec(—x), Oéxéz
2 2

1
The table shows corresponding values of x and y for y = sec (E x).

r i r
6 3 2

y 1 1.035276 1.414214

(a) Complete the table above giving the missing value of y to 6 decimal places.

1)

(b) Using the trapezium rule, with all of the values of y from the completed table, find an
approximation for the area of R, giving your answer to 4 decimal places.

©)
Region R is rotated through 2z radians about the x-axis.

(c) Use calculus to find the exact volume of the solid formed.

(C))

Leave )
blank
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5.

(a) Use the substitution x = %, u > 0, to show that

J ! dx :J 2 du
x(2x - 1) uu —1)

(b) Hence show that

9
j ! dx =2In (i)
1 X(2Vx = 1) b

where a and b are integers to be determined.

June 2013
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Core Mathematics C4

Candidates sitting C4 may also require those formulae listed under Core Mathematics C1, C2
and C3.

Integration (+ constant)

f(x) Jf(x) dx
2 1
sec” kx — tan kx
tan x Insec x|
cot x In fsin x|
COSec X —Injcosecx +cotx|,  Intan(2 x)|
Sec X Injsecx+tanx|, In|tan(ix+17)|

Juﬂdx = uv—fvd—udx
dx dx

Edexcel AS/A level Mathematics Formulae List: Core Mathematics C4 — Issue 1 — September 2009 7
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Core Mathematics C3

Candidates sitting C3 may also require those formulae listed under Core Mathematics C1 and
C2.

Logarithms and exponentials

xIna X

€ =a

Trigonometric identities

sin(A£B)=sin AcosB xcos AsinB

cos(A=x B) =cos Acos B Fsin Asin B

+
tan(A+B) = N ALENB )yl (k4
1+ tan Atan B
sin A+sin B =2sin A+B cos A-B
2 2
sin A—sin B = 2cos A+B sin A-B
2 2
cos A+cos B = 2cos A+B cos A-B
2 2
cos A—cos B =—2sin A+B sin A-B
2 2
Differentiation
f(x) '(x)
tan kx k sec? kx
Sec X sec X tan x
cot x —Cosec? X
COSEC X —COSEC X cot X
f(x) f(x)g(x) - f(x)g'(x)
g(x) 9(x)°
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Core Mathematics C2

Candidates sitting C2 may also require those formulae listed under Core Mathematics C1.
Cosine rule
a’ = b?+ ¢ - 2bc cos A

Binomial series
n n n n-1 n n—-2 2 n n—rjr n
(a+b)"=a"+ L a"b+ 5 a b +...+ ) a”'b'+...+b" (ne N)

I
where | " |= "C, L -
r rr(n—r)!

n(n-1) P4 n(n-1)...(n—r+1) "
IX2X...XT

A+ x)"=1+nx+ +... (x|<LneR)

Logarithms and exponentials

log, x

log, x =
log, a

Geometric series

up=ar""*
s, a@-r")

1-r
Sw:ifor |r| <1

Numerical integration

b
The trapezium rule: J y dx = 2h{(yo+Yyn) +2(y1 + Y2 + ... + Ya_1)}, where h _b-a
n

a

Edexcel AS/A level Mathematics Formulae List: Core Mathematics C2 — Issue 1 — September 2009
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Core Mathematics C1

Mensuration
Surface area of sphere = 47r?

Area of curved surface of cone = zr x slant height

Arithmetic series

up=a+(n-21d

S, = %n(a+ )= %n[2a+(n—1)d]

4 Edexcel AS/A level Mathematics Formulae List: Core Mathematics C1 — Issue 1 — September 2009
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