Read the following numbers:

25; 19; 9; 2,279; 103; 1,000,000; 14; 40; 104; 138; 500; 44,005; 2,004; 836; 1,017;
6,000; 82,985; 10,000,000; 200,000, 15; 50; 629; 2,102; 12;17; 70; 708; 7,008; 1,825;
1,901; 348; 990; 3,000; 8,000,000; 1,621; 3,508; 3,528; 3,500; 180; 18; 6,213; 963;
2,000,000,000; 1,526;

1. Read :
@) 2+5=;10+8=;25+15=;78+7=;49+«9=;99+1=;
129*}7—,)71*-}71:,54-1),_ ‘;,&4-1 x+y, 1 +y

B) 19-7=;23-9=;91 -18 = ; 1f“- 3= 20-10 = ;150 - 100 = ;
1050 - 85 = ; 5,000 - 3,000 = ; a'<.x ;'x -1, 8 =0

L] }08

¢) 5.5 = =, 7.7 =, 4.12,= , 13 10=,6,9=,8b=c, xy=35, 28b
d) 9:3 =, 5:1 =, 21:7 = , 27:9 = , 35:5 = , 100:10 = , 48:12 =, 75:15 = ,
a:b =x, X:i2 =y

e) 2/3, 4/7, 1/2, 3/4, 1/10, 5/100, 5/1000 6/21, 4/3, 5/2
- a/b, v/c, oL/y, T/2, \/x, x/2, 1/ Vx , c+tdlo-d

£) 0.1; .1 ; .002 ; 0.003 ; .2334'; 5.1 ; 7.99 ; 10.5 ; 100.25 ;

g) 22. 23. 62, 5-2. 53, 3-3 (2 + y) =3, a® *bz (a +b)'5, (a + 1),
“a”a”, a a2 = a8, 1/ 2 &70, /5% = a2, (4™ = a"7, (a/b)"=a"/b",

LS IR VS R 2 1/: o i/x (a2/})1

(a+b) s X, & a,

o EAE TN Ve VE nm...“r
.m\[a—n=(m\/———a)n=an/m, V 1/a =1/nr
n
n\f?b*—*nﬁ.nﬁ,an\/ b = \/a ’

2. Read the following signs :
05"’5"3313-b15-b1127‘5b:‘3=ii'é,~,—,a>'b,b<a,
5}"57{55‘():[]:515131333 ja’;a’ :3n31113'21
|alnn‘:—’!=$x-3°:frff;'°°

s 8

3. Read the following letters of Greek alphabet, giving their Czdch names :

m,ﬂg",é’w&,d"l}ly)/U,V1PS’Z’CT17CI‘F’
’g Evuaol?viz 5 )

4, Pay attention to stress :

difference, different, to differentiate, differentiation, differential
add, addition, additiocnal

subtract, subtrection

multiply, multiplication

divide, division

integrate, integral, integratién




5. Translate into Csech :

a)

b)

c)

a)

o)

equation, expression, formmla, theorem, thbory, quantity, monstant,

value, property, relation, variable, to define, definition

accordingly, hence, thences, whence : .
let us assume that ... ; let a = b , let P denote..... ; let Equation 1
denote ... ; according to Eq.2, let a = b ; :

the equation is valid for ... ; (b) is true, if ..... ; Eq.5 holds

for ... ; the relation applies for all values of ... ; .
Eq.l may be expressed a8 ... ; we can express BEq.l as ... ; Eq.3 hay be
written in the ferm .... ; P can be writtenm as ... ; the following

- aquation may be put as ....

,iTréhslate into English :

: ;_rovnice, s¥{tdni, od¥itdni, nésobeni, d¥leni, vyeledak, mocnéni mocninn,

‘igindox, odmocnovéni koien, glomek, v ﬁitateli, ve jmenovateli, lomeno,

'Eﬁrfunkce, matematidké ansljza, derivovéni, derivovat, odvodit, diferencidl,

 7;integr£l, 1ntegrov£ni, s&itat, odditat, ndsobeno 5, déleno 5, umocmit na -
”f;druhou, umocnit na tf¥eti, moonit, derivovat, integrovat, odmoonovat



Case Study: Newton’s Law of Cooling

When a hot liquid is placed in a cooler environment, observation shows that
its temperature decreases to that of its surroundings. A typical graph of the
temperature of the liquid against time is shown in Figure

Temperature t
of Liqud
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Til’:‘le
Figure 1:
After an rapid the temperature changes progressively___ rapidly and

____ the curve appears to ‘flatten out’.

Newton's law of cooling states that the rate of cooling of hquid 1s
between its temperature and the temperature of its

To_ this into mathematics, let t bethe time __ (in SEEDIICI.E s), # the temperature
of the liquid (°C),and #y the temperature of the liquid at the start (f = 0). The temperature of
the 15 by .

to the difference

Try each part of this exercise

Write down the mathematical which 1s to Newton's law and state the ac-

companying condition.
Part (a) First, find expressions for the of cooling and the difference between the ligquid's
temperature and that of the environment.

Part (b) Now formulate Newton’s law of cooling,.

In the example we call ¢ the variable and # the variable. Since
the condition 1s given at { = 0 we refer to it as an condition. For reference, the solution
of the differential equation which the initial condition is & = 6 + (Fy — Efs:]e‘“.

Read the text and fill in the missing words:

surroundings eventually convert experimental plotted
satisfies independent initial initially above
denoted rate equivalent environment

surrounding less approximately decrease

proportional elapsed dependent equation




The General Solution of a Differential Equation

Consider the formula y = Ae® where A is an arbitrary constant. If we differentiate it we obtain

dy 2
— =24
dz ¢
and so, since y = Ae*® we obtain
dy
o
Then the differential equation satished by y 1s

2y.

dy_

2y.
Az Y

Notice that we have eliminated the arbitrary constant.
Now consider the formula
y= Acos3dzr + Bsin3zr

where A and B are arbitrary constants. Differentiating. we obtain

d
S o _3Asin3s + 3B cos 3z,
dz

Dafferentiating a second time gives

d‘i

=7 — _9Acos3z — 9 Bsin 3.

dz?
The right-hand side is simply (—9) times the expression for y. Hence y satisfies the differential
equation

Now do this exercise
Find a differential equation satisfied by y = Acosh 2x + Bsinh 2z where A and B are
arbitrary constants.

We have seen that an expression including one arbitrary constant required one differentiation
to obtain a differential equation which eliminated the arbitrary constant. Where two constants
were present, two differentiations were required. Is the converse true? For example, would a
differential equation involving %_TE as the only derivative have a general solution with one arbitrary
constant and would a differential equation which had f—ﬁ&’ as the highest derivative produce a
general solution with two arbitrary constants? The answer is, usually, ves.

Source: http://www3.ul.ie/~mlc/support/Loughborough%20website/chap19/19_1.pdf


http://www3.ul.ie/~mlc/support/Loughborough%20website/chap19/19_1.pdf

