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¥

Figure 1

In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.

The curve shown in Figure 1 has equation

4
x+2

V= x>-2

The region R, bounded by the curve, the y-axis, the x-axis and the line with
equation x = § 1s shown shaded in Figure |

Region R 1s rotated through 360 degrees about the x-axis.

Use calculus to find the exact value of the volume of the solid generated,
writing your answer in simplest form.

(3)
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5. (i) Find

2 4dx
J.x e dx

writing the answer in simplest form.

4
(i1) Use partial fractions and algebraic integration to show that
T 2x+ll
——— dx=Ink
s (2x+1)(2-x)
where k 1s a fully simplified rational constant to be found.
(6)
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7. In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.

Use the substitution x = 4sin to find the exact value of

(6)
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2. Given that

3x+4 _4 B cC
(x=2)2x+1)Y x-2 2x+1 (2x+1)

(b) Hence find the exact value of

12

3x+4
——dx
, (x=2)2x+1)

giving your answer in the form plng + r where p, g and r are rational numbers.

(6)
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5. (a) Find chosZXdX

4

(b) Hence solve the differential equation

E [ tcost :
dr y

giving your answer in the form y" = f(f) where n is an integer.

(5)
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7. (a) Using the substitution u = 4x+ 2sin2x, or otherwise, show that

kg

2 dx+2sinlx 2 l 2z
(= cos’ xdx = —(e** —1)
o 8

(5)
VA

o
O

Figure 3

The curve shown in Figure 3, has equation

- 2x+sinlx

y = be Cos X
The region R, shown shaded in Figure 3, is bounded by the positive x-axis, the positive
y-axis and the curve.

The region R is rotated through 27 radians about the x-axis to form a solid.

(b) Use the answer to part (a) to find the volume of the solid formed, giving the answer
in simplest form.

&)
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1. In this question vou must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.

Find

T

[
J xcos3xdx

0

giving your answer in simplest form.

(3)

www.doteducation.org
15 +071525465652




ZDOT

EDUCATION
(KHDA APPROVED)

www.doteducation.org
16 +071525465652 '



ZDOT

EDUCATION
(KHDA APPROVED)

8.June 2024
s.

=Y

a

Figure 2

Figure 2 shows a sketch of the curve defined by the parametric equations

2

2

a<t<b

where ¢ and b are constants.
The ends of the curve lie on the line with equation y = 1

(a) Find the value of @ and the value of b

The region R, shown shaded in Figure 2, is bounded by the curve and the line with
equation y = 1

17

(2)
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(b) Show that the area of region R is given by

]
M—kj 1
nt(;}_r)

where M and k are constants to be found.

(3)
: L S S , ,
(c) (1) Write G0 in partial fractions.
(i1) Use algebraic integration to find the exact area of R, giving your answer in
simplest form.
(6)

18
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4
8. f(x) = (8 - 3x)° 0<x<§

(a) Show that the binomial expansion of f(x) in ascending powers of x up to and
including the term in x” is

2
A—8x+x?+8x3+“.

where 4 and B are constants to be found.

(4)
(b) Use proof by contradiction to prove that the curve with equation
15
y=8+8x——x
2
does not intersect the curve with equation
X 8
y=A-8x+—+ Bx’ 0<x<=>
where 4 and B are the constants found in part (a).
(Solutions relying on calculator technology are not acceptable.)
4
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9.
Va C
R
o1 3 X
3
Figure 3
The curve C, shown in Figure 3, has equation
1
4

X

Yy
W+ x arctan\f;)

The region R, shown shaded in Figure 3, is bounded by C, the line with equation x = 3,

1
the x-axis and the line with equation x = 3

The region R is rotated through 360° about the x-axis to form a solid.

Using the substitution tanu = \E

www.doteducation.org
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(a) show that the volume } of the solid formed is given by

b
1
kj‘—zdu

a

where k, @ and b are constants to be found.

(6)

(b) Hence, using algebraic integration, find the value of V in simplest form.

(3

25
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6. Use the substitution u = vx° +1 to show that

= 2():3 4—l)k(x:1 —A)+r:

9x°
vx +1
where & and 4 are constants to be found and ¢ is an arbitrary constant,

()
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7.

Figure 4
Figure 4 shows a sketch of part of the curve with equation

o 3x -1
x+ 2

x> =2

The finite region K, shown shaded in Figure 4, is bounded by the curve, the line with
equation x = 4, the x-axis and the line with equation x = 1

This region is rotated through 27 radians about the x-axis to form a solid of revolution.

(b) Use the answer to part (a) and algebraic integration to find the exact volume of the
solid generated, giving your answer in the form

a(p+qgln2)

where p and g are rational constants.

(6)
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10.
Vo
R
0 X
Figure 5
Figure 5 shows a sketch of the curve with parametric equations

2 o T

x=5% ¥ = sinf sin 2t Ué!éz

The region R, shown shaded in Figure 5, is bounded by the curve and the x-axis.

(a) Show that the area of R is

b | =

k.l‘ tsin’fcostdr
0

where k is a constant to be found.

(3)
(b) Hence, using algebraic integration, find the exact area of R, giving your answer in
the form
prtyq
where p and ¢ are constants.
3
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3.
YA

;,q“'

0 J5 5

Figure 1
In this question you must show all stages of your working.

Solutions relying entirely on calculator technology are not acceptable.

Figure 1 shows a sketch of the curve with equation

3x
= - x=0
Y \‘3r+5

The finite region R, shown shaded in Figure 1, is bounded by the curve, the x-axis and
the lines with equations x = J5 and x=5

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

Use integration to find the exact volume of the solid generated. Give your answer in the
form aln b, where a is an irrational number and b is a prime number.

(5)
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4. (a) Using the substitution u= +/2x+ 1, show that

12
j ABx+ 4 eVl dx
4

may be expressed in the form
b
j ku*e" du

where a, b and k are constants to be found.

(4)
(b) Hence find, by algebraic integration, the exact value of
12
j V8x + 4 ¥l dx
4
giving your answer in simplest form.
(%)

www.doteducation.org
34 +071525465652




ZDOT

EDUCATION
(KHDA APPROVED)

www.doteducation.org
35 +071525465652 '



ZDOT

EDUCATION
(KHDA APPROVED)

16.Jan 2023
8.

=Y

Figure 3

In this question you must show all stages of your working.

Solutions relying entirely on calculator technology are not acceptable.

A curve C has parametric equations

T
x = sin’t y=2tant Ugr<§

T
The point P with parameter = 2 lies on C.

The line /is the normal to C at P, as shown in Figure 3.

(@) Show, using calculus, that an equation for /is

8y+2x=17
(5)
The region 5, shown shaded in Figure 3, is bounded by C, /and the x-axis.
(b) Find, using calculus, the exact area of S.
(6)
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Bx—5
3. f{X)=(2X_1)(4X_3) x> 1

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

(3)
(b) Hence find If(x)dx
(3)
(c) Use the answer to part (b) to find the value of k for which
3k _]_
I f(x)dx = —In20
. 2
(5)

www.doteducation.org
39 +071525465652




ZDOT

EDUCATION
(KHDA APPROVED)

www.doteducation.org
40 +071525465652 '



ZDOT

EDUCATION
(KHDA APPROVED)

18.June 2023

5. (i) Find
J‘Xzexdx

(ii) Use the substitution = /1 —3x to show that

27x ]
dr =-2(1-3x)*(Ax + B) + k
3. ( ) )

where A and B are integers to be found and & is an arbitrary constant.

41

(4)

(6)
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8.
Y

Y

Figure 2

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

1 1
X=t+- y=1t—-- t>07
t

The curve C intersects the x-axis at the point Q.

The region, R, shown shaded in Figure 2 is bounded by the curve C, the line /and the
Xx-axis.

(d) Using algebraic integration, find the exact volume of the solid of revolution formed
when the region R is rotated through 27 radians about the x-axis.

(@)
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3. In this question you must show all stages of your working.
Solutions based on calculator technology are not acceptable.

(i) Use integration by parts to find the exact value of

4
22
Jxexdx
0

giving your answer in simplest form.

)
(ii) Use integration by substitution to show that
21
2 L, dy =a+ Inb
; (2x -1)
where a and b are constants to be found.
(7

45
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8.
ya

Q
=
B 4

Figure 3

Figure 3 shows a sketch of the curve C with parametric equations

x = 6f —3sin 27 y = 2c0st 0<1<

Do | N

The curve meets the y-axis at 2 and the x-axis at k, where k is a constant.

The region bounded by the curve, the x-axis and the y-axis is rotated through 2z radians
about the x-axis to form a solid of revolution.

(d) (i) Show that the volume of this solid is given by

Jm f(1 - cos4r)dt

i

where & and £ are constants to be found.

(ii) Hence, using algebraic integration, find the exact volume of this solid.

(6)
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5.
B
9
t=—
4
R
= 0 .
) ) X

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

Xx= 49— 4t _}’=ﬁ 0<r<

&

The curve touches the x-axis when ¢=0 and meets the y-axis when f=

&0

The region K, shown shaded in Figure 2, is bounded by the curve, the x-axis and the y-axis.

(a) Show that the area of R is given by

]
4 i
K j g
o VBl —16¢°
where K is a constant to be found.
(4)

(b) Using the substitution u= 81 — 16¢, or otherwise, find the exact area of R.

(Solutions relying on calculator technology are not acceptable.)

(6)
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7.
Yk
1
flx) = —(4 *
() =74 xe
2cm 3 .
1
0 4 !;
«—>
4cm
Figure 3 Figure 4

Figure 3 shows the design of a doorknob.

The shape of the doorknob 1s formed by rotating the curve shown in Figure 4 through 360°
about the x-axis, where the units are centimetres.

The equation of the curve is given by
1
f[x]:z{ﬁl xje” 0=x=14
(a) Show that the volume, Vem?, of the doorknob is given by

4
V= Kj (xz —8x+ 16)51-"dx

0

where K is a constant to be found.

(3)
(b) Hence, find the exact value of the volume of the doorknob.

Give your answer in the form pr(e? + rj cm® where p, g and r are simplified rational
numbers to be found.

()
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9. (a) Find the derivative with respect to y of

1

(1+2In y]z
(2)
(b) Hence find a general solution to the differential equation
d}: 3 T T
3eosec(2x) — = y(1 + 2In y) y=0 oS Xx<
dx 2 2
(4)
T
(c) Show that the particular solution of this differential equation for which y=1 at x = 5
is given by
Aspcx——
y=¢ -
where A is an irrational number to be found.
()
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5. In this question you must show all stages of your working.
Solutions relying on calculator technology are not acceptable.

(a) Use the substitution x = 2sin o to show that
1 i
3x+ 2
=T e 3 1
Esec utan u + ESEC ul|du

0 ]

where p is a constant to be found.

(4)
(b) Hence find the exact value of
3x+ 2
(4 - x°)2
0
(4)

www.doteducation.org
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8. In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.

20cm
Vi -« =

Figure 2 Figure 3

Figure 2 shows the curve with equation

1

The finite region R, shown shaded in Figure 2, is bounded by the curve, the xaxis and
the line with equation x= 10

The region R is rotated through 2z radians about the x-axis to form a solid of revolution.
(a) Show that the volume, V, of this solid is given by

1
V= .’rJ. xedx
1]

where k is a constant to be found. @
2
(b) Find |x’e“dx
'[ (3)

www.doteducation.org
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Figure 3 represents an exercise weight formed by joining two of these solids together.
The exercise weight has mass 5kg and is 20 cm long.

Given that
densit mass
ensity = ——
Y volume

and using your answers to part (a) and part (b),

(c) find the density of this exercise weight. Give your answer in grams per cm’ to
3 significant figures.

(3)
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2. (a) E o in partial fraction f

. (a) Express ox—D(x_2) in partial fraction form.

(3)
(b) Hence show that
25 3
x
dx =Ink
L (2x - 1)(x - 2)
where k is a fully simplified fraction to be found.
(Solutions relying entirely on calculator technology are not acceptable.)

(4)
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5. In this question you must show all stages of your working.

Solutions relying entirely on calculator technology are not acceptable.

VA

1
V2
Figure 2

Figure 2 shows a sketch of part of the curve with equation

124 x

= (2x* +3)"

The region R, shown shaded in Figure 2, is bounded by the curve, the line with

equation x = 3 , the x-axis and the line with equation x = k.
This region is rotated through 360° about the x-axis to form a solid of revolution.

Given that the volume of this solid is cag " use algebraic integration to find the

exact value of the constant &.

(6)
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7. In this question you must show all stages of your working.

Solutions relying entirely on calculator technology are not acceptable.

(i) Use the substitution u=e*— 3 to show that

In7T 1
I de jdx=a+bin2
I

er —
n 5

where a and b are constants to be found.

(ii) Show, by integration, that

.[30* cos2xdx= pe*sin2x+ ge*cos2x+ ¢

where p and g are constants to be found and c is an arbitrary constant.

64

(M

(%)
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5. In this question you should show all stages of your working.

Solutions relying on calculator technology are not acceptable.

Using the substitution # = 3+ +/2x — 1 find the exact value of

13
4
I _ 4 4
P 3+42x—-1

giving your answer in the form p + gln2, where p and g are integers to be found.

(8)
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7.

L

Figure 2

(a) Find Ielxsin xdx
(5)

Figure 2 shows a sketch of part of the curve with equation
y=e"sinx x=0
The finite region R is bounded by the curve and the x-axis and is shown shaded in Figure 2.

e +1

(b) Show that the exact area of Ris

(Solutions relying on calculator technology are not acceptable.)

(2)
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9.

T~

o) J3 X
Figure 3
Figure 3 shows a sketch of part of the curve with parametric equations
x = tan{ ¥ = 2sin26 020

The finite region, shown shaded in Figure 3, is bounded by the curve, the x-axis and the
line with equation x = V3

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

(a) Show that the exact volume of this solid of revolution is given by

[ pt1 - cos20) do

where p and k are constants to be found.

(7)

(b) Hence find, by algebraic integration, the exact volume of this solid of revolution.

(3)
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2.
VA Diagram NOT
drawn to scale
g ______
K
-
I
P
O 6 X
Figure 1

Figure 1 shows a sketch of part of the curve with equation

_ 9 3
Y= ax-3)= X3

The finite region R, shown shaded in Figure 1, is bounded by the curve, the line with
equation y =9 and the line with equation x=6

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

Find, by algebraic integration, the exact volume of the solid generated.

(7)
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4. Use algebraic integration and the substitution u = Jx to find the exact value of
4
10
[
| Sx+ 2xfx
Write your answer in the form 4In (%) where a and b are integers to be found.

(Solutions relying entirely on calculator technology are not acceptable.)

(8)
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6. In this question you must show all stages of your working.

Solutions relying on calculator technology are not acceptable.

Vi

I

o | A
0o N

Figure 2

Figure 2 shows a sketch of the curve with equation

l6sin2x

Y= 3+ 4sinx)?

T
0<x< —
2

The region R, shown shaded in Figure 2, is bounded by the curve, the x-axis and the line

T
with equation x = 5

Using the substitution u = 3 + 4sinx, show that the area of R can be written in the form
a+ In b, where a and b are rational constants to be found.

(7
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8. In this question you must show all stages of your working.

Solutions relying on calculator technology are not acceptable.

yl

y=xlnx

R 4

Figure 3

(a) Find J‘;"2 In xdx
(3)

Figure 3 shows a sketch of part of the curve with equation

y=xlnx x>0

The region R, shown shaded in Figure 3, lies entirely above the x-axis and is bounded by
the curve, the x-axis and the line with equation x=e.

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

(b) Find the exact volume of the solid formed, giving your answer in simplest form.

(4)
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5.

Vi

R

0 2 4 X

Figure 3

m)ﬁmijmfm
X @)

Figure 3 shows a sketch of part of the curve with equation

34 2x+Inx
},:—J_

x=0.5
X

The finite region R, shown shaded in Figure 3, is bounded by the curve, the line with
equation x = 2, the x-axis and the line with equation x = 4

(b) Use the answer to part (a) to find the exact area of R, writing your answer in simplest
form.

(4)
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7. (i) Using a suitable substitution, find, using calculus, the value of

Ii 3x d
X
 A2x—1
(Solutions relying entirely on calculator technology are not acceptable.)
(6)
(ii) Find

6x —16
(x+D(2x=3)

(6)
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