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47. In the right triangle in the diagram, let Ay be the side opposite angle ¢ and

Agz the side adjacent angle ¢. Then the slope of the tangent line £ is

m = Ay/Az = tan ¢. Note that 0 < ¢ < 5. We know (see Exercise 17)
that the derivative of f(z) = z? is f'(z) = 2z. So the slope of the tangent
to the curve at the point (1, 1) is 2. Thus, ¢ is the angle between 0 and =

whose tangent is 2; that is, ¢ = tan™! 2 &~ 63°.

3.3 Differentiation Formulas

) = 186.5 is a constant function, so its derivative is 0, that is, f’(z) = 0.

f(z) =
. f(z) = v/30 is a constant function, so its derivative is 0, that i isy i) =10
L fz)=5z2-1 = f(z)=5-0=5

F(z) = —42'"° = F'(z)= —4(102'°~ 1) = —402°

L f(@)=2"+3z2-4 = f(r)=22>"14+3-0=2243

(z): 82246 = g(m)—5(8$8*1)~2(5w5_1)+0240x7—10x4
(t):%(t4+8) = f'(t)=§t*+8) = Lat* 1 +0) = ¢

Bf(t)=3t° -3t +¢ = f'(t)=12(6t5) - 343 +1=35—120°+1

(
98V (1) = 571‘7"3 =V %71'(37’ ) = 4qr?
0.R(t)=5"3° = R(t 5[ 3t(*3/5)*1} = _g4=hn

LY()=6t° = Y'(t)=6(-9)t 10 =_54"10

BF@e)=(G2°=(3)"c"=%° = Fla)= 35(52%) = Fa

W f(t) =Vt - % =242 o py = 112 _ (_%tﬁg/z) % 2_% . %ﬂ
oy — 725 = e _%m(—2/5)~1 T —%m‘7/5 b ;51127/5

By—i5=a" > y =t~ 0

1.y=47> = 3 = 0since 472 is a constant.

Bg(w)=v2u+V3u=Vv2u+v3/u = g¢(u)= \/5(1)+x/§(%u*”2) =Vv2+3/(2vu)

1 3
9.0=1>- =gt MR 2 g e L g =0
3 4

3
W Tt s

2
20u:\3/t_'~’+2\/t_3:t2/3+2t3/2 = u’zgt_l/3+2(%)tl/2:3—%+3\/{€

21, Product Rule: y = (rQ - 1) (.T3 —+ 1) =

Vi

Y = (2 +1) (32%) + (z° + 1)(2z) = 3z* + 32® + 2z* + 22 = 52* + 322 + 2z.
Multiplying first: y = (2® +1)(¢®* + 1) =2 4+ 2® + 22 +1 = o =524 +32% + 2 (equivalent).
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= =2m=v?—n? = ¥y =20-2(3)v =20 -2

1
7

3_
- v v
(0

T3 -1 2%
We can change the form of the answer as follows: 2v — v~/2 = 2y — el =

Vi Vv
P yn 1
:)‘Z.y_\/E 5
1 1 1 1 1 1
y/:(ﬁ+1)<m)—(\/§1)<m>:5+m——5+2ﬁ: :
(Ve +1)° (Va+1)° vz (Vz+1)°
- y/:($4+932+1)(0)*1(;1w3+2x e 2m(2x2+1)2
¢ +1x24+1 ($4+$2+1) @+ 22+ 1)

By=a2’+r+z'4+22 = ¢y =2z2+1-22-22"3
By=ar’+bx+c = y =2z+b

B O Cptpatiopteag L gt gopie B g0
A hiz 2
2
-
R — =
Y
E (1+/r)(2r) ‘7"2<%T~1/2> N 2r +2r3/2 — %rg/z = i %r3/2 o ir(4+3r'/?) _r(4+3r)
(1+7)° (1+r)* (CPYF RO T ey
R - cx PN (1+cz)(c) — (ex)(c) % c+cz—cx 3 c
1+cz (14 cx)? (14 cx)? (14 cx)?

By= Vi +t+t7") =3 +t+t71) =72 443 41723 o
y = §t4/3 " %tl/?) 5 %t75/3 = %t‘5/3(7t9/3 4+ 4¢5/3 _ = (7t3 + 42 — 2)/(31&5/3)

FATGEE
0.y = u_% =yt —2ut+5u? =
¥ =4u® —2—10u™3 = 2u~3(2u® — u® — 5) = 2(2u® — u® — 5)/u®
0. f(e) = —
f(z) S
f2) = (z+c/z)(1) fat(l —C/atg) ek om0 g = ey 7:_2 il
(:v+£)2 2 +c\* (Be)’ & @@+
ar+b (cx +d)(a) — (az +b)(c) acx +ad — acx — b ad — be
42. — ' - = =
fz) cx+d f(=) (cx + d)? (cx + d)? (cz + d)?

8 P(I) = anz" + anAl«'L'n71 SEal g 0/2372 +taiT-ag. =
/

B — 102"+ (n —1ap_12™ 2+ -+ 2002 +ay
z
44. = = 5
2 2 2
f(z) = (z° — 1)1 — z(2x) ISty 4y WP e | f

(2~ 1) @12~ (@ -1

—3 == e i 3
Notice that the slopes of all tangents to f are negative and f'(x) < 0 [’\ Yo
always. \
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© flz)=2*-32>-62>+72+30 = 100
flz)=42® — 922 — 122+ 7

AT

~40

50. (a) 15 (b)

=7 4 e ——
t J oy 1 %

From the graph in part (a), it appears that ¢’ is zero at z = 0. The

slopes are negative (so g’ is negative) on (—oo, 0). The slopes are
positive (so g’ is positive) on (0, co).

2

© g(z) = 22 +1 = 1
iy (2% +1)(2z) — 2%(2z) = 2z
= (z2 +1)2 T (22 +1)2

-

= 5- At (1,1), 4’ = 1, and an equation of the tangent line

1
. Y @+ 1 T eie+lr  2yz@rap MtA04)

y' = 52 = —0.03, and an equation of the tangent line is y—0.4 = —0.03(z — 4), ory = —0.03z + 0.52.

By=fl)=z+vz = f(z)=1+1z712 Sothe 35
slope of the tangent line at (1,2) is f'(1) = 1+ (1) = 2
1,2
anditsequationisy—Q:%(a:—l)ory:%x+%. 2)
<5 J

=1

My=(1+2z)=1+4r+42> = gy =4+8z. At (1,9), ' = 12 and an equation of the tangent line is
- 9=12(z — 1) ory =12+~ 3.




