MATH 221: Calculus and Analytic Geometry
Prof. Ram, Fall 2004

HOMEWORK 3
DUE September 27, 2004

Problem A. Vocabulary and basic identities.

d
(1) What is d—?

x
(2) What is e*?
(3) What is Inx?
(4) What is sinx?
(5) What is cosz?

df

(6) Explain why f(z) = e” is the only function such that i fand f(z+y) = f(z)f(y).

: 2 23 x2S af
(7) Explamwhyele—l—x—kE+§+E+§+a+...‘
(8) Explain why Inz is the inverse function to e*.

(9) Verify the identity e®t¥ = e%eV.

1
(10) Verify the identity e™* = —.
efL’

(11) Verify the identity (e®)™ = e™*.

(12) Verify the identity e® = 1.

(13) Verify the identity In(zy) = Inz + Iny.
(14) Verify the identity —Inxz = In(1/z).
(15) Verify the identity Inz™ = nlnz.

(16) Verify the identity In1 = 0.

(17) Verify the identity e*® = cosz + isin .



(18) Verify the identity cos? x + sin 2 = 1.
(19) Verify the identity sin(z + y) = sinx cosy + cos z sin y.
(20) Verify the identity cos(z + y) = cosx cosy — sinz siny.

z?2  x* S

(21) Explain why COSJE:l_E—}_I_a—’—”"
3 5 7
(22) Explain why sinx:az—%+%—%+-.._

(23) Verify the identity sin(—z) = —sin z.

(24) Verify the identity cos(—z) = cosx.

1T —1ix
(25) Verify the identity cosz = %
9 __ ,—IiT
(26) Verify the identity sinz = € 2_6
7

Problem B. Inverse trigonometric functions.
(1) What is sin™! 27
(2) What is cos™! x?
(3) What is tan=! 2?
(4) What is cot™! 2?
(5) What is sec™! 27

(6) What is csc™! 2?

(7) Verify the identity cos(tan™!z) =

8) Verify the identity sin(tan™' z
(8) y y

9) Verify the identity sin(cos™' z) = v/1 — z2.
( %

(10) Verify the identity tan(cos ' z) =



(11) Verify the identity cos(sin™* z) = v/1 — 2.
(12) Verify the identity tan(cot™!z) = 1/x.

(13) Verify the identity cot(cot™!2) = 2.

(14) Verify the identity sin(cot™' z) =
(15) Verify the identity cos(cot™* z) =

(16) Verify the identity sin™*(—z) = —sin~' 2.
(17) Verify the identity tan=!(—x) = —tan~! 2.

(18) Verify the identity tan~'z = cot~*(1/z).

19) Verify the identity tan 'z = sin ™! (L)
(19) Verify y i

1
20) Verify the identity sin ! (L> = cos ™! (—)
(20) Verify y i T2
Problem C. Derivatives of the basic functions.

de”

1) Explain why — = e”.
(1) Explain why il
) dsinz
(2) Explain why = COS T.
) dcosx )
(3) Explain why = —sinz.
dt
(4) Explain why BT sec?a.
d cot
(5) Explain why O s
_ dsecx
(6) Explain why = tan  sec .
, dcscx
(7) Explain why = —cotxcscr.



(8) Explain why

(9) Explain why

(10) Explain why

(11) Explain why

(12) Explain why

(13) Explain why

Problem D. Derivatives with trigonometric functions.

(1) Find g—i

dy

2) Find
(2) Find -~

(3) Find
(4) Find
(5) Find

(6) Find

(7) Find Z—z
(8) Find Z_i/:
dy

(9) Find -

dlnzx B 1
=

dsin™'z B 1

dr V1 —z2
dcos !z L 1

dz V122
dtan~!zx _ 1

dx 1422
dcot™l B 1

dx 1422
desc L 1

dx |1‘|\/£L‘2—1'

when y = sin(3x + 2).

when y = V/sin z4.

when y = 2

sin x.

when y = x cosx — sinx.

when y = cos® 3x.

when y = (22 + cos )%

when y = sin z sin 2x.

when y =

sin 2x
x?

when y = tan x sin 2z.



. . dy . 5 tanx
(10) Find T when y = sinz* — 1522
dy 2cosTr —x
11) Find —= wh =
(11) mddxweny P
(12) Find dy when y = (1 + 22) +
dx sinx
13) Find @ when y = sin 22
Yy
dx cosx
., dy :
(14) Find o when y = sin(z/3) csc(2x/3).
x
., dy .
(15) Find T when y = sin(sinx + cos x).
x
., dy
(16) Find T when y = v/sec? z + csc? x.
x
(17) Find dy hen (a:Z 1) ( cotx + tan
ind —= w = — :
dx 4 1422
dy cosf — sin 6
18) Find == wh =\ —-
(18) Fin dw ey cosf +sin @
d t
(19) Find % when y = secz +tanz
dx secx —tanx
dy 1 —cosz
20) Find —= wh =4/ —.
(20) Find dxweny 1+ cosx
. dy 3 2
(21) Find T when y = x° tan®(z/2).
x

(22) If y = tan(cos(sin#)) find dy/dz.
Problem E. Derivatives with exponentials and logs.
d
(1) Find Y hen y = (ex2 + =4 567/2).
dz x3

(2) Find 3—y when y = a%* 1P,
x



(3) Find

(4) Find

(5) Find

(6) Find

(7) Find

(8) Find

(9) Find

(10) Find

(11) Find

(12) Find

(13) Find

(14) Find

(15) Find

3
when y = a” .

when y = 627,

when y = In(ax? +b).

when y = e3n7,

when y = e?* — e 727,

when y = % +2

when y = a®z®.

when y = xe”.

when y = In (x+ x? —1—a2>.
when y = 1 i— Zz.

when y = In (j;i—ii)

o\ 3/4
ify:1n[e$<x 2) ]
T+ 2

when y = InlnIn 2.



