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Eighth \Veek. 
!rigon.ometry - Inductance - Capacity. 

2UESTION 111. What is the nature of trigonometry? 

A #1. Trigonometry is a branch of mathematics 11si :m.unbers 
though not chiefly relating to numbers. not e:<:clusive• 
ly dev ot e d to equations us 1�hem. not c oncer� 
:ned with ometry a 1 tho draw " fre ely upon �-::eometria 
facts .  Trigonometry is 1nostly concerne d ith relation 
of certain lines in a triangle 1Nhich .form t basis 
of mer.1suration used in f-JUrveyi:ng, engineering', mealt�-

cs. odesy. and astronomy. 

·:'UE�.,ION lfo£. What is meant by an angle ? 'vVhat unit is u sed for mess• 
uring angles? 

ANSWER #2. �:\n angle is the result of an inter section of two linef 
that is. when tvJo liDes meet the�r form an angle. The 
unit used to meas_ure angles is degree ( 0) .. 

�UESTION #3. How many degrees in a right angle? Straight angle? 

ANSWER 
n,.. 

;'f'be Thera are 90° in a right angle. A right angle is one 
whose sides are distinctly at right angles to each 
other. A stra i ght angle is equal to t\vo right angles 
so that it may 'be represented by a stra i ght line. A 
straight angle has 180° .. 

·�U�STI01I #4. Name and briefly describe the instrument u.sed. or the! 
measurement of angles. 

ANSW�R j4. ?or ordinary purposes a-cgles c an he mt;asu:red with a 
protractor to a degre�:: f accurscy of al1out 30'. A 
protractor is a semicircle which b3 accurately cali-
brated in degrees. Ther� being c in a full circle� 
there are 180 ° degrees re:pres,3t1ted by a protractor. 
1J:Ihe numbering starts from both the l eft and. the right 
side. so tha.t a angle to he left or to the right 
of 90° 'ff.l2Y be measured. 

·u�STION #5. Explain how angles are laid off. 

• To lay o:.ff any a le u.s a p rotrac t o r. :"'irst draw 
a line on the left upper side of the r, place a 
dot about the ddle of the li:t:.e, place the protrac t 
or so that tbe intersection. of the vertica 1 !Hid hori-
zonta 1 lines. the center bottom of the protractor. 
is exactly on t dot, the zero mark is on the 
line at ei ·ther end '1f retractor. ·;.ri th a hard pen 
cil, then point off the required le from the scale 
on the protrac tor, remove the protrsctor and draw a 
line ·between the dot on the bottom li.ne a:nd dot 
madG at r·.:q.u-i red angle. 

:".UES:riON #6. With the use of a protractor, lay off the following 

Al�SWER 

· 

angles: 40°• 115° and 285°. 

/f6. See next sheet. 
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-uESTION #7. What is :neant by right triangle? 

ANS�ER J7. A ri t trio le nas one le of 90°, t ether 
les ing acute and c 

� total sum f all t \; 

er��e-.-�J r:vT to e:: 
180°. 

t 

�UESTION ltfa. :.vhat is the sum of the angles in a right tria le? 
What is the sum of the acute angles in a right tria 

• The sum ()f a 11 
The SlliD of the 
so to find 
tra 

r. 

t'l::e a s a right t le is 180° 
acute angles in a ght triangle is 90° 

her acute le if o�H� is , sub-
from • These acute les in 

are said t ao�nlexe s of each 

�UESTION l/=9. 'Nhat is meant by complementary angles? 

A��srN�Il • s �Jnl is a 1$ 

ry a2:g 
l'- f' � ... 1-.. '� 
V-4..· '' ·' •···-·' 

Teach 
r. 

.p .1. 
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le 
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" ) are cal 
S i� Ct.�l d 

"UESTION folO. ·.oraw a right triangle and designate the sides. 
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�UESTION #11. rrow are the sides of a ri 
when referring to one of 

triangle designated 
les� 

A 1 1 -'·· �-"' "(";3: 
.�r:gle. 

u.se. 

, •• ,-'1 -1 a ,.. ""'--� t <:lv-.; �•-d .. t 

1\ i.r-:1 a 

�,;E;. 

!rrd 1' 
"" ,:;..�o.,;._ 
i '<2 �� 
Q.1,. c i 

-· -;.,} 

oat�.,�§� t 
rri to 

�?ide 
ert� 

�uESTION �12·. How is the length of the hypotenuse foun.d 1tJhen the 
length of the base and altitude are known? 

4.U2. Formula: 

t l ... eforf3: 

�0 ,.. ..... """ � 

"' �'i l i 

l!j 

::: ·-· ::; Et �- f·l US 

., " 

"' ·-,_,_ 
'<''! a 
,_ - ,.-�aee. 

ar11.1se. 

�UESTION #13. Solve for length of hypotenuse by equation and verify 
by forming a right triangle to scale: Length of base 
equals 7.55 centimeters, length of perpendicular 
equals 4.85 centimeters. 

AlL3Vi�R _::.1-;: :'t .v. 7 o:cn�t:tla: c 

T rELfcre: 

� t! -,-
�a� l:::tS 1'\'-' --

f I , '' 5 •- _'-t;l f/ ;t.e5ii...l ln.s 7 � ;)i-. ..; 

t3. 9 7 
!·,·:.�_, - ,, - ' 
f v''-' 

i:'<4 
� .r.. :':' 

• 15 21 
1 ?il50 
�
"'-

ctenu.se is 8.':?7 c:'lntimeter2 long"' Ans. 

Verification by :ri t:r �a.;�le.: 

c. ���: 
•·"' 

SC:At.f: /eM: IC:M, 

7. 5'5"'<:"\'0. 
� 

� 
"f. 9$'C/i�. 
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:;tTESTIO!l #14. How is the length of the base or perpendicular 

AI�· S �i}};li 

found when the length of the hypotenuse and one" side 
is known? 

/fol4. Bas 0 ... �, "" .... "·�" s.;;..,; }:: "" o:rmula: 

.n <: c: 
a""' '"""" �-� ;:._.., �' ']21:'8 11S PO S 

':2he:refore: 
t•--,.,..--,-.---. 1:1 :; :/ '"'' (Uii:11S a� 

irnilarly: 
\"'1 t"\ 

s ;., r;:..� - ix::lS {)�� 

a �· -refore: 
��,···; 

tlS t�h; 

QUESTION i/15. Solve for length of the base :1'orming a right tri-

AN3NER ·r'' "� ,.. 
,. .�.o • 

le snd verify by equation: hypotenuse equals 6 
inches. perpendicular equals 4.6 inches. 

" 
\D·;;· 

$c.a.le: ' ""' "" J ...;...,. 

rifiostion equation: 

"!'� 1 " , ,--- .  . . . 
.ti orlnu_a: b � re.:� r:�,irn,:u�� s :.. 

1J � tl�::.. � r.ni ����:1 s 4 i< 6 � 

'1� r /"I!"'"{'� �"" ""' u � v�u �1Qlo 
, .. -. ""t t�.) • '··' 

1., �· v�4 ''"'' 
� <b f J� * '�.-JV 

5 
r::: -:t�t 
� 4_; i -v 

--
1 75 

3.3�..:... 
$ 

cv 
"/.b ........ 

T ·ref� re: se is 3.,t35 i:uches longc Ans. 

UESTIO!{ #16. Show by right triangle and by equation the value of 
the following function s of an angle: s ine. cosine, 
tangent, and cotangent. 

.Ait3\VER 111 ,.. /f' 0"' next ''�hee t. 
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�UESTION #17. Solve by equation and by right triangle: If a right 
triangle has a hypotenuse 10 inches long and one 
angle is 27°. what are the lengths of the other two 
sides? 

AJ:JSWER "·1"' ;T f o :}ill A 27 o � .4 
a :;: .4 

a ... - " 

0 

a ·� 
' 

�.,} " 

·-.:;. :::.: 4.54 Ans. 

Veri:fi.cation 

11" 

f:' lot t ri 

c.. 
,o� 

S, .... le � I c"' � I i'ft, 

A Vi Ms. . 
.&. 

Cos � 27° = 0 
• v 

- 0 
• � 

n � 

b 
� Q, - • �� 

c 

- kV A • 

- 8.�1 �ns. -
.............. 

triangle: 

i(. ({,.<,., 
4--
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�UZSTION #18. If the sine of an angle is .487 and the opposite 
side is 12 inches, what is the ngth of the hypo 

tenuse? 

AN B. :3 A = .487 

,s = in A 
c 

c ::::: � 

rs 
otl$ 

Sin A 

12 , ... --
.,48"/ 

a ""' 12 8. 

c = 24�64 inches. Jns. 

:/1.• �· 

Se.a-le: }c?��:::.t �. 

A��------------------� 

IV 
IJ."'*. 

�uB::STION #19. 'Nhat is the cosine of 45 °? Tangent of 67 °? Sine of 15 

Al�:3J�Ell 19. The cosine 
The 
The sine of 

45° is 0.7071 .. 
of 67° is 2.3559. 
15" is o. 88. 

�UESTION #20. If the ts:ngent of an angle is 2. 75 and the adjacent 
side is 4 centimeters. wr...a t is the hypotenuse of the 

ight tria le? 

ANSWBH 
" 

ir20. know the ta of le • but in order to fir 
d the length hypotenuse. 'Ne must o:ne of 
t. functions which includes the hypotenuse, so. we 
look in he table to find the a 1e which has a tan-

of 2.,75. f a it to 70° and 1'. Under the 
same a we find t cosine, .,3417. 

b CO'"' ; .:_ fii1 ·o ;,. 
4 

c : 
• 17 

b 
c � 

eos li c = 11�706 • 11.71 ams.Ans. 
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Notes on ·Trigonometry. 

Ea function of 
c 

ana sicilarly h 
that 75° ls 
a ion 
t co-named 
J 0 B!ld 45 t:: • D.C13 1NO fi8G d 

d 45°. 

,., 1'"a1l1B:::J Df 
i \"t i 

���11 8110 

c 
u rL�t 1 e s fro L. 0 t ,;..J 
tiona of a s from 45° to 

''" 
.L. .� e x� ._;·-

s ine. 
refore seen 

etc. Therefore 

i iP t·�\!ef3I1 
.J.r· f�rilctic}l1S 

ta 
:3 ...... -� 

"�Il \� 

decin:.�.ll f1.�sction 

r:;.i:tle i 
reciprocal :�,:. 

1<'t:;ci :toc8l 
, ru1e� 

f� • .,., 
...... JOS!�C 

::> 

-� . . . 
t l'H:: r· 

:; '�.· �3 i _,_e l s t� 
i oe�: l. of .. 

c: c: " 

tiona of � cticns: 
in A divided �v C02 A; 1 r 

eq1.1a12 ::.�2z;i:...:1* r�om t!lBSf� ·r 
-:;a ily CL1d.ueed: 

In t above 
two aajace 
tion divided 

.-, """ �� 

Since t table 
he �roper 

llows: 

To Find. Given. 
,, cl P. & b 

..... A & b " 

}:;__ C.; :._� " 
"-" 

'J., .�\ & tJ 

t) _... (x; a 

a 

usc. 
Ta:r2. .'!. 

� .·� 
� -� 

.:JLl A 

Cos li 

Got 11 

3 " 
J:J. 

�; ls 1; 
e· �� c �� )� ; 1 

oll O'c.t i .,. :c.::;la t i o 

equal to t 
tient or cit 

·::·d 

., -.:J , e c": t1 i : .. e , 
�us :3 , c, i v· ·s "' ;,; ::.�::: 

�·-. T - .. 

-�., • s -· .;:i 

1J 

_ =. ;:.vs li 
c 

§. � Jill .A a 
c 

- :;.� {jcr:3 .A ,') 

_ �it J:�.t A 
s 
c• -- tt ::.� 

'.;1:. 11 

' ,-,t .. " "" 

:;.;;;(t 

a 

-

02 i tlor1. 
ran .il.. 

'h !.,! 

:::ar1 �l 

A 
'�·· .b. 

�Jc��- A 

·�0't A 

.,:::: 
·-

Jin 

• 

A 
,.+ ..}IJ 

.f· 
" 

fu:r;c 

co·� 
sn2:le. 
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+·oy i 
"'J ,, .A 
([18 

n i ]." 
A 
li 

lerne1:1tn r�,!' s.r1g1tes EJ re 
lexe r; angles are 

portior: o:f: a 

i 
r:erin:eter; t� 
vcrtlce are 

�; �(! t'�rol tr 
t le 

o 1)t u.se t r� �1 

::11e 

a e t 
e 

tria 
T11f� 11a ee 
stands. 
The vertical 
The altitude 
or base produced. 
rhe sum ¥ 

i 

l + 

i f.:1 ';�� !Jil:c" le 
ieular 

s a ria 

'3n t o 

r�:t .l 
t:cs 
t 11:e ;�, 

r 1. 

1 0 .. 

'Jude. 
eq.-utJ.lS 

::mm ,::; ;:;ua le 1 
0 

(c 

drawn 
ver-

+ v 
t 

d �ith t a ztrs
'�; their s� i.e ! 

c f L · t :r is 11g 1 e ; a , d 
le. 

fi 

e 

1. 

i;! ·-' .. 
1. 
le of ·3 rigl:.t 

t tr le 

he oase. 
va ex t t se, 

le is eq_ual to ::. (l 
- - - - - - - - - - - - - - - - - - -

Useful J��o·rrr:ltlae: 

tat ion: 
a -
b = 
� -� -

d = 
A -
u -

1 -
.� -

r = 
Q -
� -

7 = 

one leg of triangle. 
baze f tr le cr parallel 

r leg of tr e. 
diameter f eircle or 

rpen.dicular ·� 
altitude f C'l 

radius 
srea" 
volume. 

re. 

:f 

Lere., 

l..,inear Value£. 

.ra;n. 

r:: .L J e rsxn. 

8f1t tri le s� 1:Js t�E :· c:2 
()inc -�;)� t:: f �:� re 

�1rea s � 
eta le 

5quare 
I: a l"'a :1 J e 1 ra:I1 
'.�ria le 

"" ... le 

s 
-�--{ 
'-J 

"' ,;; 
(� 
..._, 

<,_'� to) 

·� 2pir or Di x d 

� 

� 

-
.. 

-}, ,.. ' 
,_ � \ r o:f c•lrc:;r:mcribed 
<= ,i. . .t -�·; -� c:i:rcle) 
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Area. (Continued). 
Equilateral tr le 

Circle 

Cylinder (lateral area) 
Cylinder {total area) 
Sphere 
Cube 

Volumes. 

Cu.be 
inder 

Sphere 

Cone 

TT -

.� ; r'�1 
. .. � .:� V = "±•JJ.. •·_--_· or• --- �-- · 

3 

v :;; pl. ... 

� �-' 

� 

·oid.::: .._ 
6 

Sexages ima 1 an.d Dec ima1 Fractions. T1he ancients, 
oped the id.ea of the decims l fraction Dnd not ha 
notation for even the common fraction, used a 
�Jixtieths. 'J?hus the ha d units, ixtieths, thirty-six 

so on, and they used this system in all kinds of 
rk re-:;.uiri�lg e:xte!18i·,·re :fract 

r exa • ead cf 1- t wotl1 d u�1e 1 28' 
.,� 

:Pr.d 1· "1' r;,tead , . ..,. 1 ;:;,1 +, '?•···;·.·! ,..J>P�.,. 1 M!t'\' ·':'.!:·� r ' 
'-'"-·�· .. b � o:.,t_ •",J ., t�"'"' ".t..,U \A.It.,J -....,. 

having devel
a:nJ-r convenie�1t 
based __ 

redths, 
the�;;.:ret;ical 

mea 
, 30 .1;., ---

28 1 -;:-::" nU 
plus 

£.§___., The symbols for degrees,minutes and secon.ds are Clern. We 
3 today apply these sexag s l fractions only to the measure 
of t.ime, a:ngles, arcs. 

Si:r:tce 2bout t.he year 1600 Ya d. de c imal fractiorl�' -,·dth 
"'1�1· '"'h +r- "'o·rk +'ko,-,.o 1""''V"" 11"" .., . .,. l·� ... oa "'"''�;;:te>Q·; '""'1 :fr'"'"+·� i��J •. �� J. �,.ev :tV ' 1 �.tt.':v�:tv l� v 'e;/ <40 , .:;;t �,.� v.t?:.C.::.._.., � �-..L..:lJ.Q, �"1 -..... u ..;:.. 

ons in co cases, At sent re is a rong tendency towards 
using a.=.ocimal instead sexagesii:nal fractions angle measure. Oni 
th.is ac•;o1.n:tt it is necessary to fa:niliar 'J'Jith let;; 'tJhich give 

o:f las not y to grees es, olso 
to grees dths, ith rovision for finding the functions 
to seconds and. t. thousandths a degree. Eence the table::3 which 
will be considered s. the problems which ill be proposed ill in
·volve both sexo simal a:nd decime.l frnctions, 'J>Jith particular 
e.tterltion to th�1 rmer because are ones which are ��till 
eommonly used. The rise t n:etr c em in the :nir.tete,3nth can-

gave an tus to he to �1ba on sexa sixnal 
e'"' At tll'"' om '''" .... � c:;-ka"· �h""d 1· n �r"rl"'"e " 1.U• ... 0 , ... ��$.1 "�'.:..t �:t v ..,... V tz '-o0-<4- v .t .• :: a, \,i S 

trigonometric t.e.bles were :prepared en the dec ims l plan. It is only 
within recent rs, however t bat tables of thie kLnd have begun 
to come 

.... , 
IJ 

ty. �:ence the;? cimal fr-a 
cea. if we ss t se ctions 

decimal pJ.s.ce , the labor of multiplying and 
idi:ng them ls ccnside:rable. In order tc simplify this work·� log

arithms are used. By their use the operation of multiplication is 
reduced to that o:f addition; that divi�1icn is reduced to 
traction; raising to any power is re du.c:?ed. to une multiplication; a:i."' 
the extractil1g of any root is reduced to a single div i s i o n4t les 
are 1:·repared giving the 1 rithmic functions of a les� 
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'EARLE OF TRIGOlWMETIUC FUNCTIOl�S R EVERY 

DEGH.EE FRvlJI 0 ° to 90 ° 
------------- ---------�--------------------------··· 
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