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, Unit9 Measurement 3
Example - (6,5,4,3,2, 1}is an arithmetical Progression because e; : . 3 i
element 15 formed by subtracting 1 from the nﬂnonnmmm ”—ﬂ”ﬂc ”B_Q Hvﬂcmucanvnu
element.
a) 1,2,3,4,5 6 d) x, (x+a), (x +2a), (x + 3a) Section1 Presentation
; b) 2,4,8,16, 32 €} 11,16, 21, 25, 3] |
c) w. ..w.. w. H—m..u»M : X XX x x 1. Look at these m%ﬂ——.——-—&m“
a’at’a¥a? . A . B AB is approximately three times as
L
12. Solve these problems: long as CD.
(o I»] -
a} An arithmetical progression begins 1, $» ove... What are the next D 2 C  The area of rectangle ABCD is exactly
two terms ? , twice as big as that of AABE.
b} A geometrical progression begins 4,4, ... .. What are the next two
i " terms? : A B
.—uuﬂﬁ.n-& ‘ : i
Vectors and scalars

Now make similar sentences about the following:
Acaris travelling north alonga road at 60kmh~' Wesaythatithasa velocity —~

. . ¢ z a) ABC...... ACB.
of 60 kmh™* north. It hasa speed of 60 km h !, The second quantity, speed, is a 2\
scalar quantity, that is, it is a size, or magnitude. The first quantity, velocity, is a , v
vector, that is, it has both magnitude and direction. B
R
A7 \s
5

b) PR..... XZ.
The magnitude of a quantity is usually expressed in relation to a standard

unit of magnitude. For example, if the mass of a metai cylinderis 2 500 g, then it
i$ 2 500 times the unit of mass, that is, the gramme. If the electrical power of a

light bulb is 40 W, then it is 40 times the unit of power the watt. Both of these

6 c) APQR...... AXYZ.
are scalar quantities.

. . P Q
If a certain town is 150 km from London, then the distance from London to r)
the town is 150 000 times the unit of distance, the metre. Distance, again, is a
scalar quantity, Now, if we want to know the exact location of the town, we also . A B d) ABCD......the inscribed
need to know the direction, that is, we need the vector quantity displacement, - sernicircle.
which consists of both distance and direction, 150 km north west, .
. ) U .
.. ircle ...... the inscribed
14. Divide the following quantities into vector or scalar quantities; e} wm.—.p.mwuko:o_n
speed, mass, displacement, weight, force, acceleration, velocity,
distance, volume, temperature, momentum, power ) Thecircumference ...... the
. , diameter.
15. Say whether the following statements are true of false. Correct the false D c
Statements, 3 g) ....rhombus ABCD......
o ) ABE.
@) The mass of an object is the same as the weight of the object, ,

b) An ordinary number 13 2 vector quantity. B
c) A vector quanitity consists of two parts. A
d) A position in the Cartesian co-ordinate System may be expressed

by a vector. E
16, PUzee D r h) ... cylinder ...... cone with the
. , _w same base and height.
_OoBBnE on this statement : | I "
. S o ikl I S S S
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, L ﬁ@%ﬁ@u&uﬁ%ﬁbﬁy then we can see that # of these are boys and $

- c) ......wn_msamH~
.7 gds, 1e, there are 150 boys and 100 girls.
T a+b_c+d Property 3)
. g . € Relative sizes of more than two quan- d ... b= IAQ perty
tities may be expressed by ratio. For a—b c—d
cxample, the ratio of AB:BC:AC in €) ... —5— = —q (Property 4)
triangle ABC is 3:4:6, Hence we can
see that AC s twice as long as AB. Any a+b _b
A triangle which is similar to triangle D zrg=g
ABC has sides in exactly the same b b
. ratio, g ... . a = 4
c—d  d
When the ratio of one pair of quantities is equal to the ratio of another a+b _a-b rty 5
pair of quantities, the two pairs are said to be in proportion. If we say L) R c+d  c¢c—d (Property 5)
thata,b,c,d, are in proportion, we mean that m = m A property of this - +b _ M,_I.n_ (Property 6)
Proportion is that the reciprocals are also in proportion, Moreover, a=b d
the ratio of the numerators is ¢qual to the ratio of the denominators,
Say whether the following statements are true or false. Correct the false Section 4 H;-mnm-::m
statements. Using percen tages in statistics
t . This gi i0 of t . : in whi
" v e e THSES ot o 5. i tothe pusage i don s o herder  ichoube
b) Thelength of the shortest side of a triangle similar to triangle ABC them:
is 12cm. The other sides are therefore 16 and 24 ¢m long. ivel while
€} Any triangle with sides in the ratio 2:3:6 is a right-angled triangle. . vﬂmmna Hw%nmmwﬁ y higher
d) Wemayuseratiosto express the relationship between any number whereas d meat
of quantities. Improvement yesterday

e) Ifa,b,c,darein proportion, then ad = be,

10. Copy the following diagrams, which illustrate the statistics in the five
8. Complete these exercises: : examples:

The last two sentences of the reading passage contain two properties

of the proportion w. = m Put these two properties into mathematical .
form, and number them 1 and 2, .

In the calculations which follow, there are four more properties of the

proportion. Complete the proof by adding expressions from the lists.

From properties 2 and 3, we have But

Adding 1 to cach side, we obtain Therefore ‘
From properties 2 and 5, we have Given

Similarly Substituting, we obtain

From properties 2 and 4, we have

The five examples given in the passage may be summarised as: (1)
a_c¢ : : bread; (2) wages; (3) exam  (4) restaurant; (5) meat,

a) r=2(...) o
e a) Put the correct title under each diagram. . . ;

®) ... m+~ um.+m b) h.mco_.Em diagrams as accurately as possible using the gures




T ertaral mt o gn e $ITCH 1D the passage‘illustrates one of the following
general principles. Decide which example illustrates which -i_i_.._ﬁ .

a) Two successive increases of x 7 do not give an increase of 2x o,
b) It is misleading to compare percentages if they are not related to
the same quantity.

<) Statistics should be based on a sufficiently large number of
-examples. )

d) Changes in quantities which are percentages should not be
expressed in percentages.

¢) Choice of starting point for comparisons is important.

Think of other examples which illustrate the same general principles,

12 PuzzIE

Aman has a litre of water and a Jitre of milk. He takes a glassful of the
water and adds it to the milk. Then he takes a glassful of this milk-
and-water mixture and adds it to the water. Is there more milk in the
water than water in the milk, or vice versa? :

ey & Pone e et

Unit 9

Using percentages in statistics

Percentages are often used in statistics to represent one quantity relative to
another. But it is easy to use percentages in a misleading way. Here are some
examples.

1 The price of bread for the last five years has been, respectively, 10p, 14p,
19p, 24p, 21p. The person who buys bread can say that the price of bread has
increased by 110% in five years, whereas the person who sells bread can say that
the price of bread has dropped by 12497 in twelve months.

2 One man's wages go up by 50 %4, while another man’s only go up by 10%,
But this does not mean that the first man is therefore richer. If the first man’s
wages were £20 a week, increasing to £30. and the second man’s
wages were £150 a week, increasing to £165, then the second man has had a
larger increase than the first. , .

3 Last year 40% of students in a school passed the English exam; this year
507, passed. We can say either that the results are 10 % better than last year or
that there has been a 25 Y improvement.

4 A certain restaurant had only two customers yesterday. After the meal, one
customer was ill. It is true to say that 50 % of the people who ate at the
restaurant were ill.

5 The price of meat has risen by 107 every year for the last ten years. But the
price is not now 1009, higher than ten years ago, but 159 % higher.

rar

Unit C Revision

1. Look and read:

The volume of a right rectangular prism is found c.w using the formula
1x hx w, where! = length, h = height and w = width.

Now make similar sentences using this table:

Fenaes aat

Volume Surface Area _
Sphere $nr3 4nr? o

Cylinder nrth 2rr(r+h)
2h arr+./ri + hd) .
Cone inr ot ../.\: .._

2. Look and read:
| Fig. C.1 " The right rectangular prism in figure
. C.1is acube.

Eliminating h and w from the above
formula gives volume = 12,

Fig.C.2 -

i i d cone in
The radii of the sphere and of the bases o.m the ow__un_a_.. an
Figure C.2 are m:ﬂncmr In addition the height of the cylinder and the
cone are both equal to the diameter of the sphere. Therefore h can be
climinated from the above formulae.

Now make correct sentences from the table:

Eliminating h from the formula for the

: 2
volume cylinder] . 324nr
*ms_‘?on m_.nmv of the A“ao:ﬁ w BIVES 3 25y
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Listening lecture 5

htip://ocw.mit.edu/Qcw Web/Mathematics/18-02Fall-
2007/VideoLectures/detail/embed(1.htm

Decide whether the statements are true or false.

1) Almost all students have heard about vectors before.

2) In the first week there will not be many new things to learn.

3) If the students have probléms with vectors, they can go to instructor” s house and
ask him.

4) Vector has both direction and size.

5) Ifwe a.re in the plane, we use x-y-z axis.

6) Vector quantity is indicated by an arrow above.

7) In the textbooks it is in bold because it is easier to read.

8) A vector <j> hat points along the z axis and has length one.

9) The notation >al, a2 is in angular brackets. '

- 10) The length of a vector is a scalar quantity.

What is the nationality of the professor?



Listen again and fill in the missing words

So, let's see, so let's start right away with 1........ that we will need to see before we can go on to
“more advanced things. So, hopefully yesterday in 2................ , You heard a bit about vectors. How
many of you actually knew about vectors before that? OK, that's the vast majority. If you are not
one of those people, well, hopefully you'll learn about vectors right now. I'm sorry that the learning
3 . will be a bit steeper for the first week. But hopefully, you'll 4............ fine. If you have
trouble with vectors, do go to your recitation instructor's office hours for extra practice if you feel

the need to. You will see it's pretty easy.

So, just to remind you, a vector is a 5................. that has both a direction and a magnitude of
length. So -- So, concretely the way you draw a vector is by some arrow, like that, OK? And so, it
has a length, and it's pointing in some direction. And, so, now, the way that we 6................. things
with vectors, typically, as we introduce a coordinate system. So, if we are in the plane, x-y-axis, if
we are in space, x-y-z axis. So, usually I will try to draw my x-y-z axis consistently to look like

this.
And then, I can represent my vector in 7............... of its components along the coordinate axis.

So, that means when I have this row, I can ask, how much does it go in the x direction? How much
does it go in the y direction? How much does it go in the z direction? And, so, let's call this a vector

A. So, it's more B............... When we have a vector quantity, we put an arrow on top to remind us
that it's a vector. If it's in the textbook, then sometimes it's in 9............. hecause it's easier to
typeset.

If you've tried in your favorite word processor, bold is easy and vectors are not easy. So, the
vector you can try to decompose terms of unit vectors directed along the coordinate axis. So, the
convention is there is a vector that we call <i> hat that points along the x axis and has length one.
There's a vector callied <j> hat that does the same along the y axis, and the <k> hat that does the

same along the z axis.

And, so, we can express any vector in terms of its components. So, the other notation is <al, a2,
a3 > between these square brackets. Well, in 10.............. brackets. So, the length of a vector we
denote by, if you want, it's the same notation as the absolute value. So, that's going to be a
number, as we say, now, a scalar quantity. OK, so, a scalar quantity is.a usual numerical quantity
as opposed to a vector quantity. And, its direction is sometimes called dir A, and that can be
obtained just by 11............. the vector down to unit iength, for example, by dividing it by its

length,

So -- Well, there's a lot of notation to be learned. So, for example, if I have two peints, P and Q,
then I can draw a vector from P to Q. And, that vector is called vector PQ, OK? So, maybe we'll call
it A. But, a vector doesn't really have, necessarily, a starting point and an ending point. OK, so If I
decide to start here and I go by the same distance in the same direction, this is also vector A. It's
the same thing. So, a lot of vectors we'll draw starting at the 12.............. , but we don't have to.



