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Question 1
Find the value of the following multiple integral

P cosg
rsingdrdgqg.
0
0
1.3
"3
Question 2
Find the exact value of
P arctan 2 5
2 4xsiny dxdydy.
arctar%
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Question 3
Find the exact value of

% 4cosz e V2

3y dxdydz.
0 0
0
2
¥4
Question 4
Find the value of
5 z P y2
:—23xz dxdy d..
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Question 5

><

y=x +4

y=3x+2

The finite regionR in the x-y plane, is bounded a curve and a straight line thiéh
following equations.

y:x2+4x and y=3x+2.

Use double integration to find

2 dxdy.
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Question 6
The finite regionR in the x-y plane, is defined by the inequalities

y£x3, y3- x and 2£ x£4.

Determine the value of

Xy
— dxdy.
9 y

R

Question 7
Find the value of the following multiple integral

NS

P
2 COSX \ dy.
X

0 2y
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Question 8
The finite regionR in the x-y plane, is bounded a curve and a straight line thiéh
following equations.
y:x3,x30 and y=x, x3 0,

Determine the value for both

(x- y)2 dydx and (x- y)2 dxdy,

showing clearly that they have the same value.
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Question 9
The finite regionR is bounded by the planes with equations

z=0, x=1, x=4, y=2, y=5,
and the surface with equation
z=Xx+y.

Determine the volume oR.

Question 10
Integrate the function

f(x,v.2° xy # 2
over the finite region bounded by the cuboid witloiclinates at

(219, (419, (429, (2,2, (2159, (419, (4,2,9 and (2,2,5.
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Question 11
The finite regionR in the x-y plane, is bounded by the straight lines with eiguat

y=X, y=0 and x=1.

a) Determine the value of

| = yx3eXy2 dxdy.

R

b) Give two distinct possible interpretations for treue of | .

CE

ol

Question 12
Find the exact value of the following multiple igtal

11y
ex dxdy.
0 vy
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Question 13
The finite regionR is defined by the inequalities

1£XE2, -1£yE1l and Of£z£ X+ V.

Determine the volume oR.

Question 14
Find the value ofl in exact surd form.

1
| = ﬂdydx.

_X\/m

0

J2- 1
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Question 15
The finite regionW in the x-y plane, is defined by the inequalities

X2 + y2 £1 and x+y31.
Determine the value of

x3y dxdy.
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Question 16
Find the value of the following multiple integral

11
X3
xe" dxdy.
0.

1059

SN R YETANG THE BEGON OF IHOATIoN) W 0RDAL To

ONKUSE THE ODNQ. OF IDHRATION IF NECESSARY
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Question 17

The finite regionR in the x-y plane is defined as the rectilinear triangle wiitices
at the points with coordinates

(0,0, (0,2 .and (2,2).

Determine an exact simplified value for

X

R

dxdy.

Question 18
Find the value of in exact logarithmic form.

4
| =

2 10x

N s
0

dy dx.
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Question 19

Given thatm is a positive constant, find the value of thedwling integral.

¥ ¥

0y

e ™ dx dy.

Question 20
Find the value ofl 'in exact logarithmic form.
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Question 21
Find the value of in exact logarithmic form.

| = Y__ dxdy.
y 1+ X
0
1
6In 2
Question 22
Find the value ofl . in exact surd form.
1
1 6y3

J2-1
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Question 23
Find the value of the following multiple integral

2 4 %2
xe?y

4-y

dy dx.

Question 24
Find the value of the following multiple integral

2x2 &Y dxdy.
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Question 25
Find the value ofl in exact surd form.

16
Jy 3y
| = ~2Y  dxady.

[(2 .2
WoAX Yy

0

1+ 7\/1_7

Question 26
Find the value ofl in exact simplified form.

s x*e Y dxdy.
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Question 27
A rectangular blockB is bounded in the first octant by the planes wignations

x=3, y=4, andz=2.

The densityr at any pointP within B, is equal to the square of the distancePof
from the originO.

Show that the mass @& is 232.

proof
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Question 28

a) Show clearly that =26—401.

You may not reverse the order of integration i {ert.

b) Carry out the integration in reverse order and bererify the answer of ,
obtained in parfa).

proof
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Question 29
Find the value of the following multiple integral

IN

1 2
12y? & dxdy.
0 4y

Question 30
Find the value of the following multiple integral

2 w2y 1
— dxdy.
1 1 X
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Question 31
The finite regionR is in the first octant and is bounded by the plaite equation

2x+3y+z=06.

Find the value of the integral

whereV. is the volume ofR.
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Question 32

| = 84x2 dx dy.

a) Evaluate the above double integral.

b) Verify the answer of pafg) by reversing the order of integration.
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Question 33
A surface has equation

z° y°’ Xy.

A cuboid of infinite length is generated. This cithatersects thex-y plane at the
points with coordinates

(1,0,0, (3,0,0), (3,2,0 and (1,2,0.
Show clearly that the volume of the finite regioside the cuboid for which
z3 0 andz£ f’ XY,
is equal to the volume of the finite region insile cuboid for which

z£0 andzs3 f XY.
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Question 34
Find the value of the following multiple integral

1 Ikl y?

Y dxdy.
0 vy X

Question 35
Find the value of the following multiple integral

1 2y
Y dxdy.
0 vy X
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Question 36
The cross section of a right prism is the finitgioa in the x-y plane, defined by the

following inequalities.

y£2x, y3%x and 2y+x£5.

Show that the volume of the prism, for whiblf z £ 952 y2 is 61 cubic units.

proof
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Question 37
A solid is bounded by the surfaces

y=><2, y=x, z=1 and z=2.

Find the mass of the solid if its density is giwsnr (z) = Z.
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Question 38
Evaluate the integral

2inx dxdy.
X

o
( St
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Question 39
Find the value ofl in exact simplified form.

1 2
| = 6y?e X dxdy.
y

Question 40
Find the value of the following integral.

4 \/; s
ex dxdy.

Nl=
<
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Question 41
The finite regionR is bounded by the curve with Cartesian equation

x4+y4:1, x30, y30.

Find the value of

x3y3\/1- x* y4 dx dy.

gk
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Question 42
The finite regionR in the x-y plane is bounded by the straight lines with eaqunesti

y=x, x=1 and y= 4 x.

Determine an exact simplified value for

x(x+y) e dx dy.

R
e’ 46
[
: “’"ﬂ
; T/\?’"
L 1e y 1',"/‘ \‘\VN
B
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Question 43

A uniform solid cube, of mass and side lengtla, is free to rotate about one of its
edges,L .

Use multiple integration in Cartesian coordinatedjnd the moment of inertia of this
cube aboutl, giving the answer in terms afn anda.

You maynot use any standard rules or standard results abootnents of inertia in
this question apart from the definition of momehnnertia.

ma

winNy
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Question 44
The finite regionV is defined as

2=x+y, x30, 0£z£2.

Use Cartesian integration to determine the value of

3x dV.

\%
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Question 45
The finite regionR in the x-y plane is defined as

R:{(x, y): VE3C Y #- ]}

a) Evaluate, without reversing the order of integnatio

15y dydx.

b) Verify the answer of paka), by carrying out the integration in reverse order.

both yield 224
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Question 46
A thin plate occupies the region in tixey plane with equation

X2
a

2
y©
o 1
2 b2

The mass per unit area of the plateis given by

r(xy)=*y.

Find a simplified expression for the mass of tredeal

pa’h’

24
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Question 47
Find the value ofl in exact simplified form.

2y
| = & dxdy

2 (16- x2)

Nlw
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Question 48
A solid S is bounded by the surfaces

y:XZ, y=X, z=1 and z=2.

Find the volume of the finite region bounded $yand the plane with equation

X+y+2z=4,

11

START WITH A Scetwt
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Question 49
A thin plate occupies the region in tixey plane defined by the inequalities

O£x£2 and O£ yE£ 2x.
The mass per unit area of the plateis given by
r(xy)=1+x(1+y).
a) Find the mass of the plate.

b) Determine the coordinates of the centre of maskeplate.

=% [0

c»|co
(3)1(e3]
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Question 50

The finite regionR in the x-y plane is defined as the rectilinear triangle wititices
at the points with coordinates

(0,0), (0,1 and(1,0).

Determine an exact simplified value for

[You may leave the final answer in termsmfand Gamma functions]

S
ol
El_H/

N
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Question 51
3
b oonz NZexp - %(T 2)2
| = > dT dN
2N T

0

Determine, in exact simplified form, the value lof
_ 1 (2.
mmp AT
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Question 52
The finite regionV in the first octant, is bounded by the surfaca® wguations

y:4-x2, z=x and z=3.

Find the volume of the solid.

Created by T. Madas



Created by T. Madas

Question 53
The finite regionR is defined as

R={ (x ¥ 3:0£ £1| k| }}.

Evaluate the triple integral

Xy + v dxdyd.
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Question 54
A finite region is defined as

2=+ V%, x30,y30,1£2£2

Show by integration in Cartesian that the voluméhdef region isZ—Z.

proof
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Question 55

Use integration in Cartesian coordinates to findexact simplified form, the volume
of the ellipsoid with equation

N

2 2
X
DA

=1.
2 2

0N| N

a

pabg

<
I
Wi
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Question 56
The finite regionV is defined as

V={ (xy,2: X+ f+42£1}.

a) Sketch and name the regivh.

b) Evaluate

(3- xy+ 4y+ 2) dxdy d.
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Question 57
The finite regionV in the first octant, is bounded by the surfaca® wquations

y=4- x* and y=4- Z.

Find the volume of the solid defined as the inteobV .
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Question 58

sinx

I 4y dy dx.

a) Determine the exact value of.

b) Verify the answer of pafa) by reversing the order of integration.

| |, [ =p]
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Question 59

2p sinx

| = f (x,y) dydx

0
0

Write an expression for, by reversing the order of integration.

! % p-arcsiny 1 3—5 -1 2- arcsiny
| = + + +
. p . 3p
arcsin £ - arcsin =
y 0 2 P y >

f(x y) dx dy

Created by T. Madas



Created by T. Madas

Question 60

1 1- x

| = xy(1- % y)% dyab.

0
0

Determine the exact value of by transforming it into an expression involvingt8e
functions.

16
945
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Question 61
A finite region R defined by the inequalities

x3+y3+23£1, x30, y30, z20.
Show that the volume dR is
k
1
o4)

wherek is a positive integer to be found.

=
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