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2-2-2. HBRME WER WRSZE (xR

Calculus
1. If y=sin (m sin’ x), show that v satisfies the differential equation
(1-2) ¥ xy + m’y=0;

transform this equation into an another in which ¢ is the independent variable, where
x=cos t

2. Find the evolute of a parabola of the area between the parabola d its evolute.

3. Lit a particle be projected from a point O with an initial velocity V, in a direction
making an angle 6 with the horizon, the resistance of the air being neglected.

Find the value of 6 for which the range on a horizontal place passing through 0 is

maximum.
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4 . Evalnate the integrals

= sm3 xdx
1+a COoS X
b) f s1n46 cos46

xdx
c)J (1+x) 1+22)2(1+x)

2-2-3. HBRME WERBERHAE FF (\RIUVELVEREHET)

1

Bl 5Ey
1. When a curve is given by a rational integral algebraical equation, it will be convenient
to determine by the preceding method the asymptotes to the axes, and then proceed for
the other asymptotes according to the following rule, we suppose the equation of the 7™
degree. Substitute for y in the given equation u x + f and arrange the terms of the
equation according to powers of x. Equate to zero the coefficient of x”; this will give an
equation for determining u ; suppose u , one of the real values of u. Then examine

the coefficient of x"~°

, and give to u if it occurs in this coefficient the value u.If we can
determine S so as to make this coefficient vanish, then y=u, x + f will be the equation

to an asymptote.

EXERRLPOMEZ LB X ) Lo rule ZEHiHE X

2. Thales wrote an astronomical work, and among his contemporaries was more famous
as an astronomer than as a geometrician. It is said that one night, when walking out,
he was looking so intently at the stars that he tumbled into a ditch, on which an old
woman exclaimed “How can you tell what is going on in the sky when you can not see
what is lying at your own feet ? - an anecdote which was often quoted to illustrate the

unpractical character of philosophers.

3. It frequently happens that a person commencing this subject is discouraged at the
outset feeause he cannot discover or imagine any practical application of the some
what abstrure point to which his attention is directed. From what he rembers of the
carly positions of those branches of mathematics with which he is already acquainted,
he is led to expect that almost as soon as he begins the Differential Calculus, he will be
able to comprehend its general Scope, and to make use of it in solving algebraical and
geometrical examples; and being disappointed in this expentation, he is apt to imagine
as a reason for it, that he has not correctly understood the elementary principles of the
subject. It may, therefore be of some service to assure him, that the difficulty of which
he complains is probably owing much more to the nature of the subject than to his own

want of comprehension.
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*abstrnse: difficult to be understand
4.

1. ERRARE O R FE R D e e % P TR &

2. ROFMEEZRE L, b LEN% 20 GEE AW S SHHIH %2 L CHHE L
(a) denominator (b) elimination (c) discriminant (d) implicit function
(e) approximation (f) acceleration (g) simple harmonic motion
(h) similar and similary situated (i) envelop
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ANFRER (RANOELZIHEOREFE IMFEO LEZ R LEMEZTA ) DB E D)
AR A

(1) 15c,cm. of ammonia are completely decomposed by electric sparks, and then 40 c,cm.
of oxygen are added and the mixed gases exploded, state the gases present and the
volume of each (a) just before exploding, (b) after exploding.

(2) What do you understand by an electrolyte ? Describe and explain as far as you
can what takes place when an electric current is passed through (i) a solution of
caustic soda, (ii) fused caustic soda,

(3) Why can iron be oxidized completely by heating in a current of steam, and this oxide
reduced completely by heating in a steam of hydrogen ?

(4) Describe the chemical change which would take place by the action of (a) water
on phosphorus pentoxide, (b) chlorine on lime, (c) hydrogen sulphide on sulphur
dioxide (d) sodium hydroxide solution on aluminium, (e) potarsium cyanide on gold.
(5) What quantity of crystallized oxalic acid (C,H,O,+ 2 H,0), heated with excess of
sulphuric acid, will yield 5 liters of gas at standard temperature and pressure ?

(6) Define constitution. Illustraye it by the empirical, rational, and graphic formulae of

alcohol.
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(7) State the source, properties, and uses of (a) tartaric acid, (b) glycerin, (c) phenol (d)

alizarin (e) camphor.
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