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SOLUTION OF ELECTRICAL QUESTIONS.

By the courtesy of Mr. James Milne, we are enabled
to present herewith the solution of the guestions sub-
mitted  for the electeicity examination of the “Foronto
Technical School, at the close of the last session

1. State cleardy Ohm's Law. Wit is the anit of resstanee?
the umt of current 2 and the unit of electroamotive foree 2

[\b)

ANsweR. Ohmvs Laws The strength of a0 currest va
ditectly as the Eo M. F. and inversely as the R, or the mtensity of
the current s equal to the « Fodivided by the resistiuiee, ioes,
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The unit of sesistance is called the *Ohm™ and is cqual to
100 Ca Gl 8ot of resistance. [t is the resistanee of a column
of pare meecury 1 square millineter i section and 106 centimetres
lonye at a temperature of 32°F. The unit of current is called the
“Ampere” and is 10 ' Co Gl S, units, It is that current which
will deposit .025 grams of silver per hour or decompose 0055914
grams of witer per houre The unit of clectro-mtive foree s
called the *Volt ™ amd is equal to 107 C. G S0 units, aanl is abwo
the E. M. Fo necesaary to send a carreat of 1 aapete throngh a
resistance of 1 ohm,

¢ CR.

2. A battery of 15 cells, arranged five in series and 3 abreast,
produces a current of . smperes through anexternal R of 5 ohms,
Find the EM F of cach cell if its internal Ris 3 ohms.

Let x - Number of cels in series.

. i maltiple,

I EMFE of cach cell

R External R,

o Juternal R,

E «wE

R™ xr
¥

C(’&)—.r + R) -

and substitutingg all the data given in the question for the above

we get
_5(5 ; 3, 5)

E - 1 volt.
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3+ Whatis the best way of arranging 28 cells, cach having an R
of 3 ohms, so s 1o produce the strongest current in a citewit of
28 ohms,

Anse  In this question the internal R muast be - extermad R,

. Xe T
that is —— _ R
v

x
orltX oy
v
=73y
but the 1ot number of cells = x, y = 28, and substituting this

salue of X, viz.: 7y in the equition, we get

Ty -8
¥ o2
Therefore the number of cells in nltiple < 2, and as the totad
28
nuber ofcells - 28, .o the number in series : 1.

4. Compare the resistances of & wire 30" longg, Job” dizunceter, and
that of another wire 15" longg and (03" diameter.

ANSWER.

[N Ressiance of one wire. R, Resistance of the other.
1, lemgthhof 00 o L lengilh  *e s e
J, dameter of 0 s dinm., 0 e “

then Ry L Jor.of 1
R, L& 152.00° 2

Ri:Rerrge2
5. 000 feet of copper wire . 102° diameter is wound on an mma-
ture of 2 bipolar geneeator, Find (1) the total resistance of that
wire, and (2) the resistance as measured at the brushes of the

machine,  One anl fool 10,3 ohme,
Ans. Qo this question the formuli is exactly the same as in the
prececding, that
Rt R LG
R RLd] 104t 10001
R, ) s, B0 04
[ ALY 1430201302
1 ohn,

1 ohimrepresents the total resistance in 1000° of copper wire, and
in an armature of a bipolar generator thete would be two wires of
§o0” long in parvallel, 1 e, we have aderived cireuit, cach of the
brauches having 3 ohm tesistance cach, which gives us 4% ohin
as the resistance as measured at the brushes.

6. Take the above question but substitute iron wire,  What is
the thickness so that the sesistance will he the <ame in ciach case?
The specific tesistanece of copper to that of ivon is as 1 : 6,

ANS, The cross section will be six times that of the copper,

or the dinmeter N w2 x v
250 mills or .25°
7. Prove it 546 watts make a horse power.  Answer this
fully.
ANS~The wnit of power is 10" ergs per second 1 watt,
A hore power
1 foot

550 ft. puds, per second.
30,479 centimeters,
Libe 3530 grams,
30379 2 353300 il pde 13825.27 grun, cent.
Buta geam g8 degrees, *
oA 82527 2 981 13,502,600 ergs,
penerally denoted 1,356 x 1o ergs per second,
buta hop. 530t puds, per second.
e B350 % 107 x 5§50 engs per sccond per b, p.
But 10" ergs 1 watl,
1-350_x 10"~ 350

oo 3

740 watt o .
‘o 74 s per by

8. 1000 feet of wire No. 6 1 and S has a resistance of . obms,
Find the watts lostin an e tight ciienit § miles long,  Each
lamp takes 1o amperes of current.

ANs = The total R i the circuit —

= 10,56 ohmis

C'R = 10" x 10.56 = 1036 watts

9. The EMF of a certain dynamo machine is 100 volts, and
the totad R of the circnit is 1 ohme What H. P would have to be
eapended in working under these comditions,

ANy — I, 1N 7246 = C' R

H.p _OR O CE _ B
T 6 T 36 T 6
100
7461 = 13.4 e pe

10. Distiggruish between work and power.  What is the unit of
cach?  What is the Britishheat unit {772 ft. pounds] equivalent to
in clectrical units of power?

ANS.—Work is the product of a force and the distance through
which it acts. The unit of work is the work done in overcomingg
unit force through unit distanee, i e, in pushing a body through
A distance of 1 centimetre apainst a force of 1 dyne. It is called
the “erg™  Since the weight of 1 gram = 981 dynes, the work
of raisingg 1 ram 1 centimetre against gravity would be 98t erges
or pergs. Power s the rate of working, the unit s called the
watt 10 ergs per second. 1P 736 watts 550 ft. pds., how
many watts will 572 fi. pds. be equal 10?

330 2 772 11740 1 1047 watts, answer.

11, Deseribe fully the Edison chemical meter 3 knowing that
ampere passimgy for 1 honr between zine plates insmersed in o so-
tution of sadt of thiat metal will remaove from one plate and deposit
1125 milligrams on the other. Whist would be the amount of cur-
rent that would pass in the above meter if the resistance of the
German silver shunt was .02 olims, and the resistance of the other
circuit in which the zine voltameter of 2.5 ohme iy inserted in
series with another R of 46,46 ohmy, if the deposit was 200 milli-
grams?  Make a sketch of the arcangement.

ANS - The answer to this question is 4oo ampere hours.  The
Edison chiemieal meter was fully described and illusteated in the
paper on t Meters 7 read before the Canadian Electrical Associne
tion by Mr. James Milne, and which appeared in the July issue of
the ELECTRICAL NEWS,

3. Describe the Wheagstone's bridge as fully as you ¢an, and itlus-
trate the application of the instrument by an example.

ANS.-The\Wheatstone bridge maybe scpresented by the diagram shown,



