MATH 221: Calculus and Analytic Geometry
Prof. Ram, Fall 2006

HOMEWORK 3
DUE September 25, 2006

Problem A. The chain rule

0
1) Let g be a function. Show that di = Od—g.
(
dx dx
dg* d
(2) Let g be a function. Show that 9 lgo—g.
dx dx
dg? d
(3) Let g be a function. Show that 9 le—g.
dx dx
dg® dg
(4) Let g be a function. Show that —— = 3¢g*-~.
dz dz
dg* dg
(5) Let g be a function. Show that = 4g° 2.
dz dz
dg® d
(6) Let g be a function. Show that - 5g4—g.
dx dx
. dg" n_1dg e
g unction. W —— =ng" == for any positive integer n.
(7) Let g be a function. Show that pi y for a ositive intege
x x

(8) Let f(y) = 4y> + Ty? + 2y — 13 and let g be a function.

A9 _ (1902 1 149 4 2)%9

how that )
Show tha - =

d(f(g) _df dg

(9) Let f be a polynomial and let g be a function. Show that = .
dx dg dx

Problem B. Derivatives of the basic functions.

de”
1) Explain why — = €”.
(1) Explain why e
, dsinz
(2) Explain why = CosT.
, dcosx ,
(3) Explain why = —sinz.



dtanz 9
= sec” .

(4) Explain why

(5) Explain why deot = —csc?z.
. dseczx
(6) Explain why = tan x sec x.
. dcscx
(7) Explain why = —cotxcsc.
dl 1
(8) Explain why dr;:v = =
. dsin™'z 1
(9) Explain why = A
. dcos™ 1z 1
(10) Explaln Why T = —\/1—_71:2
. dtan™! z 1
(11) Explain why - =1 el
dcot™l 1
12) Explain why —mM8M8M8 = ———.
(12) Explain why I 2
desc 1
13) Explain why ——mM8M8M = —————.
(13) Exp y — VAT

Problem C. Computing some derivatives

(1) Find j—i when y = (22 + 3)(5x + 6).

(2) Find Z—i when y = <x+§) (\/E+ %)

(3) Find j—y when y = (22 — 5)?(3x — 4)3.
x

d
(4) Find % when y = (ex2 + % + x7/2).

. dy (=3 2
(5) Find . when y = <x—4) :



. dy 3r+5
(6) Fmd%Wheny:Zl_xQ
dy x
7) Find — wh = —
(7) Fin 7, Wheny —
d 1
(8) Find%wheny: 11—£
o dy 2(z +1)
Find —= wh =
(9) Fin o ey =
(10) Fmd@wheny:*/“+x_\/“_x
dx Va+zr+a—z
dy )
11) Find —= wh =
(11) Fin g ey = ——
. dy NE7
12) Find — wh = .
(12) Fin 7 When y N
. . dy " +1
(13) Fmd%Wheny_xn_1
d val 2
(14) Find—ywhenyzj.
dz V1 — 22
(15) Find % wh 20”1
1n — WNEen e
dx Y xvV1 + 22
dy
16) Find —= wh = u™.
(16) Fin 5, Wheny =u
(17) Find ;Z_y when y = V1 — 22.
x

Problem D. Correcting derivative identities

vdu n udv

: ., d (u de " Yar
(1) Correct the identity . <;) =-4r _ ar > L
(2) Correct the identity %(u +v) = j_z — Z_;

3



d du dv
3 1 — — — . —_—.
(3) Correct the identity (uv) =

Problem E. Verifying derivative identities

(1) If y = 27/2 show that QmZ—y — Ty =0.
x

du\ 2
(2) If y =3 — 2% prove that (d_y) —42% = 0.

i

1 d
(3) Ify = vz + — show that 2xd—y+y—2\/5:o.
X

Vv
z?2 23 x" dy x"
z? 23 dy
3 dz
(6) If z = 1 show that St% = z(z — 3).
1 d
(7) Ify:a—z showthatd—;:(z—a)Q.
d
(8) If y = . fp prove that x% =y(1l—y).
du\ 2
(9) If y = 2 — v/1+ 22 show that (1 + z?) <d—y> =%
x
du\ 2
(10) If y = 22 show that <_y) = 4y.
dx
d 5t
(11) If y = v1+ x5 show that d—y = 2i
2y

Problem F. Derivatives at a point

d
(1) Findd—yatx:3wheny:x6+3x2—|—5.
x

(2) Find d—i » when y = (v + 1)(z + 2).



Problem G. Derivatives with respect to functions

4
(1) Differentiate t* — = with respect to t°.

2
with respect to x2.

(2) Differentiate x
1+ a2

a1r + bl

b
(3) Differentiate ar + .
c1x + dq

cr+d

with respect to

(4) Differentiate x® with respect to x2.

V1422 —+/1— 2?2
V1+ 22+ V1 — 22

(5) Differentiate

with respect to v/1 — x4.

(6) Differentiate . ac

with respect to 3.
+x

2

(7) Differentiate x — v/1 — x? with respect to v/1 — z2.

(8) Differentiate 72® — 1122 with respect to 7z? — 15z.

Problem H. Derivatives of parametric equations

(1) Find Z—z when x = pt and y = p/t.

(2) Find Z—z when x = at? and y = 2at.

(3) Find Z—z when y = fi—t; and x = 1 iatQ

(4) Find Z—i when x = ai —_F Z and y = 1 _2:752

(5) Findj—iwhenx:a g;i and y = at ;_7_1
(6) Find Z—z when z = ai _Z and y = 12_1922

(7) Find Z—z when z = 1 ftt?) and y = 13_C|L_t:3



. . dy 1—t? 2t
(8) Flnd%Whenx: e and y = e

Problem I. Implicit differentiation

d
(1) Find Y when ot + y* = 4a’z?y?.

dx
) dy $2 y2
(2) Find T when ) + 2= 1.

d
3) Find Y when z° +y® — bax?y? = 0.
d
x

d h
(4) If az? + by? + 2gx + 2fy + 2hay + ¢ = 0 show that ﬁﬁ—%:O

d
5) If xy 4+ pr 4+ q =0 prove that xz—y is always constant.
( d
x

d
(6) Find % when ax? + 2hxy + by? + 29z + 2fy + ¢ = 0.

Problem J. Derivatives with trigonometric functions.

d
(1) Find d_y when y = sin(3x + 2).
x
d
(2) Find d_y when y = Vsinz?.
x
dy
3) Find —= wh = 22 sin .
(3) Fin - When y = z”sinz
d
(4) Find d_y when y = tan x sin 2z.
x
d t
(5) Find % when y = sinz? — 7 in;;.
dy 2cosx —x
Find — wh = ——
(6) Fin -, When y P
dy B 9 x
(7) Find . when y = (1 +2°) + -
in 2
(8) Find dy when y = i
dx cos



(9) Find —= when y = sin(z/3) csc(2z/3).

d
(10) Find T when y = sin(sinx + cos x).
x
(11) Find Z—y when y = V/sec? x + csc? x.
x
., dy 9 tan
— = -1 .
(12) Find 0 when y = (z ) (cot:c + I, $2>
dy [cos 6 — sin 6
13) Find — wh =\ —.
(13) Find g Y cosf + sin 6
d t
(14) Find Y when Yy = secw + tanx i
dx secx —tanx

) dy 1—cosz
(15) Find T when y = \/—1 Fap——
(16) Find Z—y when y = 23 tan?(x/2).
T

(17) If y = tan(cos(sin@)) find dy/dx.

Problem K. Derivatives with exponentials and logs.

(1) Find Z—i when y = (er + % + x7/2).
(2) Find Z—z when y = a%*+?,

(3) Find Z—i when y = a®’.

(4) Find Z—z when y = 627,

d
(5) Find Y when y = In(ax?® +b).

dzx
d
(6) Find d_y when y = e3172,
x
(7) Find 3—y when y = 2% — 727,
x



(8) Find %
o when y = % 22

(9) Find %
. when y = a®z®.

(10) Find dy
. when y = xe”.



