SECTION 3.3 DERIVATIVES OF TRIGONOMETRIC FUNCTIONS (DAY 2)

1. Fill in the table below.

Derivatives of Trigonometric Functions:

o L(sinz)= CoS X o Lcsca) = — £Sex cotx
o d%(cosx) :ﬁ% . %(Secx) — SeexX+tanx
o d%(tanac) - _Sec™X o d%(cotm) :m

2. Derive the formula for - [tan(z)] .

d | swx | _ (c"oslclfcosg ~(s inx)(- 1)
dX| “codx p

2
= CoSy +SIn X . )
- LostX 2 “,}nj Sin Xx+¢SX =/

]

SecF¥X L

I

secx

3. Find the derivative of y = .
1 —xtanx

%Is (i- x-law;)(&cx-‘av\?‘\-@cocl - 517((/"““‘:))

(l —-x-‘mx)z

(el o) + (e o)
( l - X-hnv) =
2

_ (l‘ x%\a(&cthc) + Lexdan) +¥SecX
Cl-—i lany) %
1
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4. If £(0) = €’ cos(6), find f"(6).
=
$lo)= e ase +e Esine)
= ee( CoSo —-.Smér)

‘P”(é'w = e9 (CoSaé ~Sl|¢é> + eé (-Sme —6036'>
= 69 (Cose ~Sih§ ~-SIné -—a;se)

= —Leésw»e

ood o
5. Find 7 [tsint cost]. /

{2' ) 3 'F . 3

f‘% [temtost] = M (g@%ﬁm/’c}(;gg%)
§ 9 V ) 3

=E~Sm{+‘£(6°%f33(&ﬁra“ G

= snboest + st - st

-
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6. An elastic band is hung on a hook and a mass is hung on the lower end of the band. When the mass
is pulled down 2 cm past its rest position and then released, it vibrates vertically. The equation of
motion is

s =2cost+ 3sint, fort >0,

where s is measured in centimeters and ¢ is measured in seconds. (We are taking the positive
direction to be downward.)

(a) Why might you expect to use sines and cosines to model this particular problem?

Sines 4 ¢ssines go back ¢ -Poy*-]—h Cov wp J—c{own)
Sus-l- 7 )oou.nc,{nj mas\ .

k
(b) Sketch a cartoon of what this probwdé&%g{g, / )’IGG M
/dwiow — clastic

A/Vnﬁ'ﬁ 'M ‘/ma—S.S

(c) Find s(0), s'(0), and s”(0) including units. éOuh C)

3(N=2 & = -2smt+dcost  €': -9 poct —3simt
S’(O') .’—3 c,m/g S”[ojg .,Z c,yn/s?—

(d) What does s(0) tell you about the mass in the context of the problem?

Tht mass Stavk 2 em ’:\Lgom[ Heso or rCA-I»?n.g
:)WS‘(’ ke He ublen Sag%{

(e) What does s'(0) tell you about the mass in the context of the problem?

When time stos the telocidy of the mass is Semls,
Soe 1he mas> B releoad with initial VdOcH‘j

in Yhe downward directisn.

(f) What does s”(0) tell you about the mass in the context of the problem?

Wwhen Finu S-HV-“)/ He acceleret;m of Hhe

Mass is -2 emfst So Hhe band \s causin
+he V&(oci.l,u) to olickeere oF Yo can Hhink oF Ths
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7. A 12 foot ladder rests against a wall. Let 6 be the angle between the ladder and the wall and let
be the distance from the base of the ladder and the wall.

(a) Compute z as a function of 6.

=X
Sinhd > oV~

By wall

\o WV

X= 12S1n6
Around 4 lohon 6=75%=b (5o laddur's bfectarny)

(b) How fast does x change with respect to § when 6 = 7/6? (Get an exact answer and a decimal
approximation.)

c\v dx| _
St = 12ces0 o _12@3(77})._-_)2. Iz

G—

?

3 B
| T, es(%)-2 = /0.39

(c) ﬁterpret your answer from part (b) in the context of the problem. (Units will help you here.)

/0.3 1 P%Jc’ak&

The rat o change of dishna of e bodom of +he

[cddir and He wall 15 incasing ot o rats of 103
whn 6=,

1
(d) If the angle § was decreased from 7 /6 radians to % ~7Joo radians, estimate how the distance
to the wall would change. Try to answer this question using only your answer from part b.

/0. EQ‘P%d o means 0. /03?%9;,.""&0‘:«‘1

So we expect Hhe dicdance o Fhe wall 4o
cle evens o L'_-ﬁ aboud 0, ] Lout .
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