
Problem set 2

Problems 45,6, and 10 from chapter 1
of Van Brummelen

B

trebly SHOW :•%p • < • cosGtp )
r

F- cosacosp
is

cost
- sinasinp

A • It

÷¥÷É
'

§
A-B has length 1 . By assumption . ¥AT has length cosp .
AI is what we are looking for ! coslxtp).
AI has length cost cosP . B

BI has length sin p

E- in on the circled part. ÷y%ÉÉ¥É
The top angle of triangle BPC is 2!

Ettore are a couple of way
ofseeingwhy.

are done because we now have two expression
?ÉÉÉSo PJ has length Sina sinp . Andwe

for the length of ATT; (e) It is

cos (✗+B) + sins sinp . (2) It is cost cosp!
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I have made AT wavelength 1, not APT. I have also made
<ABC a right angle, not < ACB . These changes
took me a long time to stumble upon, even though
they are right there in figure E- 1.5 on p. 19.

AI is the length we are looking for, cost-p) .
At is cost cosp . Can we get the length ofFD?

B
once again the top angle is ✗ .
So PT is sinpsina, and f%¥sp
therefore so is EDT ¥AT = FETED

⇒
cos (x-p)= cosxcosptsinxsinp
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E(a) Assign 01J to be1 .
E•-•:B

Our strategy (after
many

other failed %
:

attempts ) will be §
to get two µexpressions for
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☒ = eÉ+ED=cEtAB
. ¥¥

is cos E-sina.CIis sin § • ¥ÉÉÉ< ECB is a •
So CI is sin ¥eosx .

AI is sin § .
Put that into the equation:

cos ¥ sin ✗ = sin § cos✗1-sinE-i.IE
= sin % (oosatl)

costE- sin
>
✗ = sinks (Itcosa) 2
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sinZE-z-cos3-s.in#osfx=sinZE/-sinZXtzcosxsinZG-
☒

,
# * : when proving trig identities , youshould only use identities you have

previously proved, or better yet, none at

all . So why have I let myself use these identities?
Because the identity sinzot coke=L comes straight from the Pythagorean 7£
Theorem

,
and that theorem is so fundamental, it is always fairgame .



5-K)(coNt#
Get everything involving sing on the RHS
and factor out the common factor
of zsint D- •

1-costa =ZsinZ§ (It cost)
Use 1- cost = (ltcosx)(1-cost) . Cancel
It cost off of each side of the equation.
(You can't cancel if Hcosx=o, but that

only happens if ✗= 1800 , and the formula
we are trying to get works in that

- specialcase.)
1- Cosa = ZsinZ£

Divide by 2 and take square root

✓É'=V¥)K
If ✗

is between 00 and 180°:#
**

✓ = sin *** : By the way,
if % is between
180° and 360°

,so we have our formula then what is
VEE ?

sins -_É
and we know that it works for

0<-24-180
Done with 5-(a)
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Prove the same thing starting with thecosine addition law:

cos/✗+B) = cost cosp - sins sinp
Well

,
✗ andP can be anything , so it is

fair to let B=✗ . Then

cos Zx = costa - sins = 1-2sink
-

1- sinzx

It is also fair to replace the variable
✗ by % (everywhere !), leaving
cos ✗ = 1- zsinz

zsinZ¥= 1- Cosa

sinZ¥= (1- cost)/2

Take V7 of both sides

Tsing
'

=/sin Ed

/sinEI=V

You can drop the absolute signs when

0<-9-5-1800 ( e.g. when E- is in quadrants I
and II )

standard quadrant labeling →
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30 = sin (20+0)
=* sin 20 cos 0 + cos 20 Sino

- sink to) cosot cos (01-0) Sino
- -

** sing cosdt-coscsi.no#**cosocosO-sinOsinO

*
,
# * ,*** : I am not looking up any trig identities

.
I am

just using the sine addition and cosine

addition rules that we have already proved.

sin 30 = since costed tcostosino
1- eosZO Sino - sin 30

= 3 COSZO Sino-sin30
-

1- sinzo

= 3 since- tsin3o

Prob1em6lb)_ We start by putting 0--10
into the formula we justderived: sin 30--3 sin 10-4sin>1°

The sin 3° is a small number that we know .
Re-read p. " ifyou

don't remember how Ptolemy knew this number.

The number he wants and does not know is sin 1°
.

Let's call sin 3° E. Van Brummelen
suggests solving thisLets call sin / ° X

. equation to 100

decimalplaces. I
The formula is -6=3×-4×3 will bust out Mathematica

to do that. So the
or ✗= Et§ rest of 61.6) and 614

are in a separate PDF.
Problem 10 we will do in-person.
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atty cut out the two

squares
and Foo - triangles :

a.ch/-b#a b

a

a bI:# b

b cc b b
b

off

you agree that this whole thinghas area Catb) 2 ?

Using just the four triangles make
something whose sides are also atb .
It will have a hollow space .
What is the area of the hollow space?
You have not used the two squares
(whose area is a-+54 . What do you conclude?


