Quiz 5 - Calculus 1A
October 6, 2004
Jonathan Dorfman

Solutions
1. In each of the following questions you will prove that (cosf) = —sinf
la. (1 points) Write cosf = sin(3 — ¢) and use chain rule.

Solution:
(cos§) = (sin(% —0))
(chain rule) = cos(§ —6)(5 —6)
0)

(since cos(§ — 0)) =sinf)) = —sinf

1b. (2 points) Write cosf = /1 —sin® 0 = (1 — sin® )2 and use power and chain rule
Solution:

(cosf) = (1—sin20)%)/

~—

(chain rule) = =(1 —sin®6) 2(1 — sin®6)’

(power rule & chain rule) = =(1 — sin? 9)_% (—2sinf cosb)

N DN =N -

(since sin? @ + cos?f = 1) = =(cos? 9)_% (—2sinf cosb)

= —ginf

le. (2 points) Write cos? 6 + sin® @ = 1 and use implicit differentiation.
Solution:

cos?f +sin?6 = 1

(power & chain rule)

(cos® @ +sin*0) =0
2cosf(cosf) + 2sinf(sinf) =0
2cosf(cosh) + 2sinf(cosf) =0
2 cosf(cosf) = —2sinf(cosb)

(cosf) = —sinb

(since we know (sin )" = cos 0)
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2. In the following questions you will derive a formula for cos 26
2a. (2 points) Compute (sin 20)" using chain rule.



Solution:
(sin26)" = (cos26)(20)
= 2(cos20)

2b. (2 points) Write sin 26 = 2sin § cos § and compute its derivative using product rule.
Solution:
(sin20) = (2sinfcosf)
2((sin0)(cos B)’ + (sin )’ (cos )
= 2(cos?f — sin® )

2c. (1 point) Give a formula for cos 26 by combining your results from (2a) and (2b).
Solution: Equating the two results for (sin 20)" obtained from (2a) and (2b) gives cos 20 =
cos? — sin 6.
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3. (2 points) Starting with tané = o

Solution: See page 214 of the text.

compute its derivative using quotient rule

4. (3 points) Compute the following derivative:

/
tan /z

etan Vz

Solution:
!

<tan \/E)I
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6tam VT

!/
tan /T

(since (e¥) = e¥ - yf) = ptan VE

6tan VT

(since (tany) =sec’y-y') = V) (gtanva

etan /z etan \/E
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5. (3 points) Compute the following derivative:

2tanx !
1 —tan?zx



Solution:

< 2tanz )' _ (1 —tan®x)(tanz) — (tanz)(1 — tan®z)’
1 —tan’z )

(1 — tan®x)?
(1 — tan® x)(sec? r) — (tan z)(—2 tan x sec? )
(1 — tan®z)?
(sec? r — tan® zsec? z) + 2(tan? z sec? x)
(1 — tan®x)?
sec? x + tan? x sec® x
(1 — tan®z)?

= 2

= 2

, 1+tan®z
= 2seC’ T ——u—
(1 — tan® x)?
sec? x
= 2sec?p—m
(1 — tan?x)2
B sect r
7 (1 —tan®x)2
2
ossible to reduce further) =
(b ) cos? z(1 — tan? )2
2 2
= = = 2sec? 2r
(cos?z —sin®x)2  (cos2z)?
6. (2 points) Evaluate the following limit:
tan? 3t
im —
t—0 t sin 2¢
Solution:
tan? 3t . tan3ttan 3t
im — = lim——
t—0 ¢ sin 2¢ t—0  tsin 2t
. 1 ooosindtsindt 1
= lim -lim -
t—0 cosZ 3t t—0 t sin 2¢
. sindtsindt ¢t
= lim -lim .
t—0 cos2 3t t—0 t-t sin 2t
in 3t in 3t t
(since cos(3-0)=1) = (1)-lim T i P i _
t—0 t t—0 t t—0sin2t
33 sin 3t sin 3t 2t
(want 3t’s in denominator, 2¢ in numerator) = —— - lim lim im —
2 3t—0 3t 3t—=0 3t 2t—0sin2t
) 3-3
(since lim,_o *2* = lim, o ;2= =1) = (1) (1) - (1)
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