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

HOMEWORK 2
DUE September 20, 2004

Problem A. Basic derivatives

(1) What is the definition of the derivative?

dl
2) Explai hy — = 0.
(2) xpalnwydx

(3) Explain why ;l_a = 0 if @ is a number.
x
dx
4) Explain why — = 1.
(4) Explain why o

72
(5) Explain why — = 2z.

dz
d 3
(6) Explain why % = 327
~1
(7) Explain why dz = g2
x
—2
(8) Explain why = 2277
-3
(9) Explain why e _ —3z*
d(3z% 4 2x)~1 —(6z + 2)
10) Explain wh = .
(10) Explain why - (322 + 20)2
de'/? 1
11) Explain wh =z /2
(11) Explain why o 5%
det/3 1
12) Explain wh =~z /3,
(12) Explain why o 37
dz®/® 3
13) Explain wh = g2/,
(13) Explain why T 7



1
(14) Explainwhy1—:1+x+x2+x3+---.
-z

" —1

(15) Explain why = l+z+a®+a° 4+l
x_

Problem B. The chain rule and the derivative of "

d n
(1) Explain why di = nz" !, for all positive integers n.
T

n

(2) Explain why di = nz" "1, for n = 0.
x

n
(3) Explain why e naz" !, for all negative integers n.
x

d m/n
(4) Explain why xd = (m/n)x™/™=1 for all integers m and n, with n # 0.
x
. dg’ _ dg
(5) Let g be a function. Show that — = 0—.
dz dz
1
(6) Let g be a function. Show that dg_ = 1god—g.
dz dz
2
(7) Let g be a function. Show that dg” _ 291@.
dz dx
dg® d
(8) Let g be a function. Show that - 3g2—g.
dz dx
dg* d
(9) Let g be a function. Show that - 4g3—g.
dz dx
dg® d
(10) Let g be a function. Show that - 5g4—g.
dx dx
dg" d
(11) Let g be a function. Show that di = ng”_ld—g for any positive integer n.
x x
(12) Let f(y) = 4y® + Ty?> + 2y — 13 and let g be a function.
Show that M dg

= (12¢% + 149 + 2) 2.
. (12¢° + g+)dx

Af(9) _df dg

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



Problem C.

(1) Find Z—i

dy

2) Find
(2) Find -~

dy

dx
dy

dx

(3) Find

(4) Find

(5) Find

(8) Find

(9) Find

(10) Find

(11) Find

(12) Find

(13) Find

(14) Find

(15) Find

Computing some derivatives

when y = (22 + 3)(5x + 6).
1 1
Wheny:<x—l—5) (\/E—l—ﬁ)
when y = (22 — 5)%(3z — 4)3.
h _( 2, T 7/2)
when y = (ex” + 3+x .
x
2
Wheny:<x_i).
x_
L 3r+5
when y =
4 — x?
x
Wheny:ﬁ.
1
Wheny:1+ﬁ.
-V
2(z+1)
Wheny:x2+2x—3
b va+zx—+a—=x
when y = .
Y va+z++a—zx
2
—2
Wheny:x+1.
x
NE7
when y = .
v —3
"+1
Wheny:xn+1.
V1+a?
Wheny:ﬁ.
222 — 1
Wheny:w—2
zvV1l+z



d
(16) Find % when y = u.
d
(17) Find ﬁ when y = /1 — 2.

Problem D. Correcting derivative identities

d 1
(1) Correct the identity %(:cg'/Q) = §x1/2.

d
(2) Correct the identity d—(x3 +3) = 32% + 3.
T

d )
(3) Correct the identity %(l' +3)5/2 = 5(:1: +3)1/2,

vd—u + u@
(4) Correct the identity 4 (E> = M
x \v v
(5) Correct the identity %(u +v) = ;l_z - Z—Z
. . d _du dv
(6) Correct the identity %(uv) =

Problem E. Verifying derivative identities

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

2
(2) If y =3 — 2% prove that (Z—y) —42% = 0.
x

1
(3) If y = /o + — show that 2:6@4—3;—2\/5:0.

NG dx
2 g3 " dy "
(4) Ify:l‘f‘l"f’g‘f‘g—i—"'—i—m ShOWthata—y—kH:(),
2 23 dy
(5) Wy =1+z+ 5+ 50+ show that —= =y,
d
(6) If z = T3 show that 3td_j = z(z — 3).



d
(7) Ify = show that — = (z —a)>.
_ dy
(8) If y = xL—p prove that m;l—z =y(1—y).

du )\ 2
(9) If y =2 — v/1+ 22 show that (14 z?) (%) =92

du\ 2
(10) If y = 22 show that (%) = 4y.

d 4
(11) If y = V1 + 25 show that d—y = 52i
X Y

Problem F. Derivatives at a point

d
(1) Findd—yatxz?wheny:x3—3x2—|—5a:+6.
x
dy

2) Find
(2) Find -

when y = 22 +z + 2.

r=2

d
(3) Findd—yata:zSWhenyza:6+3x2+5.
x

d
(4) Find %

T

, when y = (x 4+ 1)(z + 2).

Problem G. Derivatives with respect to functions

4
(1) Differentiate t* — 2 with respect to t°.

2

x
(2) Differentiate 7 with respect to 2.

+ z2

b b
(3) Differentiate ar + with respect to w.
cx +d cixr +dy

(4) Differentiate x® with respect to x2.

V1422 — 1 — 22

5) Differentiate
©) Vi

with respect to v/1 — x4.



with respect to 3.

(6) Differentiate 7 _fo

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

(8) Differentiate 725 — 1122 with respect to 7z? — 15x.

Problem H. Derivatives of parametric equations

(1) Find Z—i when x = pt and y = p/t.

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

(3) Find Z—i when y = fi—t; and x = 1 _Q:Ltz.

(4) Find Z—i when z = ai 4__1; and y = b%.

(5) Find g—i when ¢ =a i;i and y = at ;11
(6) Find Z_i when x = a% and y = %

(7) Find Z—z when z = % and y = 1Sit:3.

(8) Find Z—i when z = %iz and y = . —2:152'

Problem I. Implicit differentiation

d
(1) Find Y when ot + yt = 4a’z2?y?.

dz
) dy 232 y2
(2) Find T when ) + = 1.

d
(3) Find d—y when 2% + 3° — bax?y? = 0.
x

d h
(4) Ifaxz+by2+29$+2fy+2hxy+c:0 show that %4—%:0

d
(5) If zy + px + ¢ =0 prove that :c2d—y is always constant.
x

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



