Daily Quiz

* Go to Socrative.com and complete the quiz.
* Room Name: HONG5824

* Use your full name.
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You see a square root. What now?
dx

1 1 1
dt / dx /
/t\/t2—1 V4 + 22 x2/1 — 422
We look at Pythagorean trig identities for help.
The goal 1s to eliminate the square root by using a scaled trig identity.

2 2 2

1 —cos?0 =sin’0 — 12 —7r2¢cos260 = r?sin’ 6
1 +tan?d =sec?0 — r24+r2tan®d = r?sec?d
sec?f —1=tan’0 — 1r%sec?h —r? =r2tan?d
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5.7 Trigonometric Substitution

1
dt
[ e
Thside He Sqaave Voo L
’tl", \b0\<S h\‘e Sec? (2 \ This will et ws  Femoae The SZMM/ - q
ok k201 = e, which weans | W59 Hha idenfrty  Sec CRIER

L= 5eco. Trer dt= cotonddb.

Hence

| _ 47\ 6d0 j’ y
- SO MO do = n _ Y4B = = 0+4¢
j sec® seo—| “lW\G 4=
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5.7 Trigonometric Substitution

/ S

tvit?2 — 1

Hw b we onvert 0 back b €7 We oafe a HjH’ JrHO\nJ[a usmj the
5\;\\,51';’}\&1'01\ JL" e  Sme  SecH ‘;—'(l’;: A"f"m\& WAL 91&4‘ +he

KO()QLeVH" /

Tviahg le wse Hhe prcgorean He o
£ o y oo 1o Ccompule the
A \%3“\ o the Unknown side. W-}L\u— we can a\So

| Wie e:owcgeéa:))

Thon  4an8 = JE= 6 avciun (\H—}—I ) = 0. which is easiey.
\ |
Therehit L i = ptc =) arctn({®1) + C
54:\&4:7‘—\ (0\/ \

arcSeclt ) +¢ )
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5.7 Trigonometric Substitution
/ 2\/11 12 gp I T Squee ok bk ooks ke (- o0
T — 4 Set |—-l|_.)<2—-; |,_COSZ(9. Then CD.SZG :(_'_Xz <o OSO= ).

-0 = X

Z
dX —
— L b df =dX S\ \[ 5 \ "Lg 46
< b < ‘059 ql“ Y (Lewso)* ( 2 omo )
l
~ -1 SM@O\9> y -2 s5m0d6 J
o I ( 2> = - =2 2

= ~Z4an06 4+ C
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5.7 Trigonometric Substitution

1
/ r2+/1 — 42 d
Frd fmb mdems of £ by C\read-m A vight +Y|ar\jl€_ M9""J He  subcitution

equation oo = 2% = 2?< _ aajcuaq-
Y P otenu se \(_’—
-\‘0\»\9 = —EEL = i'___.—"‘kxz B |
od | 2K

H—e/\(,e g \
d¢ = =24+ C = _ T
YA I—ux? X A A l‘;)( +C

Y
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5.7 Trigonometric Substitution

/ 1 I Toside 4l Sguave oot U y? loke like [+ Tan*Q.
3
\/4-1——33 Put we b et Heam —61‘40\‘ le‘- We ned Malce (ule

He constant 'k\rMS ave +he Save - Obsay\e '\’lf\ox‘l’
14 1an*9 = hce2o.  Hen ce

ad X = 24 6.

X= 2 b
Ax = 24527-@0(@ g — (2520d6) = | _2ec’tdp
- J 4+ ¢te e

— 2.5ect0db
= SecO Ao
2 Secb
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5.7 Trigonometric Substitution

1 Recall on Wee ys‘ec@(sco +
de Rec k| handowde SecOMO = ch + n@)
/'V4+332 5 (Sec 6 + fanB) 46
U= Seco4+4anB :g(sac 64 SeC@‘}'M@)de
ou = (Sece-{w\e_{.ge_c’l—@>o(e 5€CO ++tan b
5 (Sec 9—\—§ecé—l-uv\9>0\9 0(‘4 {
S5€CO 4+ B " ““‘C ‘SfiC(?-l-"fune\—l-C

Convert foX secO = ‘Hx

4+ x2 X
>4 2+ B mx . T*?lﬁ
Wb =
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5.7 Trigonometric Substitution (Completing the Square)

/ Tnside he _g"zua\,e Yoo+ V4AVERNYY nt a Cohstat G e can+ (ye+)
V6x — x2 use ‘\‘Y\j sub. We (,owx‘,lvf{ {he Szlm\e o bealble v use —-Iv\] Sub.

éx—-xz - [~ 6x]

- [X*= gx+19 - 9]
= - [(x-3)%- 9]
= 39— (x-3)*
Hente we con \re.()lm Cx - x% with 9—(X-3)* 5 |
Now wsick. Hle sguatle voof, - (xX-3) looks [ike
5 = \rq vy 7- 7cos?0 . Hence Sm‘ﬁrj Hem egual, ve get

94— (X-3)% = 9- 9 cos?6
CK-'B) = 2SO
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5.7 Trigonometric Substitution (Completing the Square)

/ dx X-3 = 3¢cogPd
V6xr — 22 X = —351m040
3 bt :S — 3604 b — | =2 sned® =j‘~3SM80{
\lfq—(x—‘})z Jrﬁ—‘[(ogze \[qgv\z\G— 3 SmB - ’jde
go\\/\‘r\f) for O, Hance - 9+c¢
X=2=73 59 5 ax | X=3
) 2 - TetC= ayccoS(”ﬁ
?Sf_: Cos © \EX——X‘ % 2 tC

ayc coS (Z——g—%—) =606

9/5/2018 Math 2300-014, Fall 2018, Jun Hong Page 10



5.7 Trigonometric Integrals

Prove that the area of a circle with radius r is 7>,

Ezwh‘oh GF A avele ot yadius | cehlekd at —‘Lc ()\"\jih

4p,y hal | E [\v2-xz b
prea=§ (b — bobon) d

Xy = /
Y= 4y -x
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5.7 Trigonometric Integrals

Prove that the area of a circle with radius r is 7r>.

Y Ui b - l/ C0§ ><:'_ oS ©
25 J\(Z/XZ Ix v Sm 'O f \;7;" :Zasle X = -V sin 6B
(ﬂ" V3 . @L , . o
_ - _ — CoS — .
25 f\r v CoSLB (—VSmodé) Yy g@ - [ A6 ~Y [9 SIV\'LGJ
B(-Vv) =6, ' <
Sol\/l\'\j bv G md B I D= (o5&
2 Y
L S orut (rinlb) | W o, oS 0l o im0
\NL\UI\ K= ¥, o5 ©=-| so = . Henwe
"ZS (\rsm"@ (Frsmodd) | Mea= ’Y[(O‘%ﬁ) (- 24 )]
—'Zg \( s 6dB | = -V ’T]
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