Name: Class; Date:

Ly=(z'- 3224507 =

(z* — 32 + 5) = 3z — 32% + 5)* (42 — 62) = 6z(z* — 32 + 5)* (22 — 3)

C (et - et B —
u (x z” +5) -

2y =cos(tanzr) = y' = —sin(tanx) ;—f {tanx) = — sin{tan x)(sec? )
(a8
1 . : . 1 4
Ly=T+=—==ztP VS o ¢ =dp VP _ 4y —
u ‘v"l’_ 1.-'—J:4 u 2 '25.-"{:? 9 ‘_J.'i'
Jr—2
L y=——
A4 1
, V2T T(3) - Bz —2)3(2c + 1)"VH2) 224+ 1D)Y? 320 +1)—(32—2)  3r+5
Y (V1) (2z + 1)/2 (2x + 1)°/2 (22 + 1)7/2

Sy = 2oyai 4l =

2 9.2 4 f.2 5.2
y' =20 3(a? +1)7V2(22) + VITTI(2) = 2z P g 2"+ 2" 4+ 1) 2(2x° 4 1)

r? + 1 r? +1 4+ 1
By — e Lo (14 x%)e™ — ™ (2x) B e (x® —2x 4 1) et — 1)?
T T Y (1+z2)2 {1+ z2)? (14 22)2

1.y =2 o g = prin? ﬁ (sin 20) = ¥ *(cos 20)(2) = 2 cos 20 £
i

B.y=c (P —242) = ¥ = (H-DF+{ -+ =AU -2 +2% -2 =T+ 4t —4)

;=) —i=2) 1=+ 2 *+1

[ 4

(1—t%)? (1 —12)2 (1—t%)°
. 1 . : -
0.y =sin" ") = ¥ = —mmm— "= £ /1 — ete

Ny=zc " = y =ze V(12 +e V" 1=V (1l/z+ 1)

r—1

1.y =z"e"" = 3y =z (se)+ e (ra" ) = ez sz 4 1)
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Name: Class; Date:

13.§{ﬂ:d+z3y]—di{£+3y} = x-dyty oyt L+t oy Yy 20 =143 =
e £

1- T,rd — 2y

ey +22 - =1-9" -2y = ¢ = ———————
y ey +o ) v SO P

— ' _ cach = — _~
14,y = lnfcsche) = g p— 53{ cac 5 cot 5r)(5) 5 eot br
sec 20
15 y = ————
Y T+ tan2o
(L4 tan 20){sec 20 tan 24 - 2) — (sec 20)(sec” 20 - 2)  2sec 20 [(1 + tan 20) tan 20 — sec” 20|
Y (11 ten 20)2 (11 tan 20)2
2sec 20 (tan 20 + tan® 20 — sec” 20)  2sec 20 (tan 20 — 1) 2 2
— — l t =
(11 tan 20)7 (11 tan 20)7 [+ tan®x = sec’ 2]

d . i .
16. ?{chmy+sin2y}l—al[zy] = x(—siny-y") + (cosy)(2r) +cosy -2 =z -y +y-1 =
T

W —2rcosy

2

Y (—x*siny + 2cos2y — x) =y — 2rcosy = ylr_ic-usgy—;r' dny—z

17, y = e*csine — cosx) =
iy = e (ccosr +sinx) + e (esin e — cos )

= e (c?sinr —ccosz +eeosr +sing) = e (P sinx + sing) = e sine (e? + 1)
B y=In(z"")=lna’ + Ine* =2Ine+z = y =2/z+1

1

d 2
(1+ 22)In5 dr

19. y =logs(1+2z) = o = (L+2z)In5

(1+2x) =

1 1
N y=(lnz)"™" = lny=cosrlnllnzr) = T——QHJ-E-E+{11’11DI]{—51I1I]I =
y' = (Inx)™" (% —sinx In Inu-)

'

2. sin(ay) = —y = cos(zy)(zy’ +y-1) =22 -y = zeos(zyp)y +y =22 —yoos(xy) =

2r — y cos(xy)

y'lreos(zy) + 1] = 22 —yeos(zy) = y' = reos{zy) + 1
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Name: Class; Date:

22y = &/t In(t?) =

y = |t In(t i) s ———— [l -+ — W === |Inl )+ 1| = —————=
3[4 In(t)] it #n()] 2./t In(i*) () i 2, /tIn(t1) In(t) +4] 2 /tIn(i1)
O Since ¥ 1s only defined for ¢ = (0, we can write y = Vi -dInt = 2+/tInt. Then
1 1 Int 41 . . . .
7 =2 — | l-Inf - —) = . This agrees with our first answer since
24/tnt ( L Vilni

In(t')+4  4lnt+4  4(lnf+1) Int+1
2./tIn(i') 2+t -4Int  2-2+tlni Vit

v i 1 .
23, y — 37T o g = geine -ln:i-;—(;r. Inz) = 3= . In3 (:r--—+111 ;r.-l) — 3" In 3(1 4 Inx)
[FHH T

Moo =y—1 = zeVy' +e¥f =y = =9 —zfy = ¥ =e¥/(1 - ze¥)

25. vy = Insinx» — %:-:in'* r o= Yy =— CCOR T — % -2Einr - cos e = cotx — sin @ cos T
sin @
(z* +1)*
26y = - =
Y=t e3P
{:!!3 - l]d

Iny = In = In(z* 4+ 1)* — In[(2z + 1)*(3x — 1)7]

(2z + 1)3(3z — 1)°
=4ln(z® +1) = [In(2z +1)* +In(3z — 1)*] = 4In(z* 4+ 1) = 3In(2x 4+ 1) —= 5In(3z - 1) =
' 2 1 ) ,
Wo_g L e a1 4 5 _1 - (= + 1) ( 8 6 15 )

- - : 3 = 1 - —
” 7 11 or + 1 3z 1 Yt @ N+l 2zt 1 31
(z* + 56z + 9)(=* + 1)?

[The answer could be simplified toy’ = — Br + i3z — 1)

. but this is unnecessary. |

4

1
—15,. . ) —lpgon —1ly
21. y = ctan” (dz) = y =z T 4+ tan “(dr) -1 T + tan™ " (dx)
2.y = 7 teos(e”) = y =" (—sinz) + [—sin(eT)-e"] = —sinz T — e sin(e ™)

29. y = In|sec bz + tan bxr| =

1 . : =
y = ———— (sec 5 tan bz - 5 + sec” B - 5) =
sec or + tan ar

Hsec b (tan Hr 4 sec br)
sec hr + tan or

= Dsechr

30, y = 107" = 3 =107 . In10 - sec? w8 - 7 = w(ln 10)10°*" ¥ sec? 7l
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Name: Class; Date:

31. v = tan?(sind) = [tan(sin #)]* = o' = 2[tan(sin #)] - sec?(sin @) - cosd

2
32y — In| =
2r+4+ 5

1 =In|* — 4| -In|2x+5] = ¥ = _EI 2 - or 2z + )z +4)
?—4 2245 (o4 2)(x—-2)2x+5)

8.y =sinftanv1+ 7 ) = 3y = cos(tan T+ )(sec® V1 +27)[32" /(20T +27) ]

1 1 1
1+ (arcsin T )° V1—x 24

34. y = arctan(aresin /T) = y' =

By

B =VETT = ()= fat+ 1) a=24t 417 <
U1 = 2(—$) (At + 1) 4 = —4/(404 1), 50 1(2) = —4/9" = — .

36. g(0) =0sinfl = g'(0) =0cost +sinfl-1 = g"(0) =0(—sintl) + costl- 1 + cosll = 2cosf — O=sind,
so g (7 /6) = 2ecos(w/B) — (7/6) sin(w/6) = 2 (V3/2) — (7/6)(1/2) = v3 — =/12.

W flx)=2" = [fz)=2"In2 = ["(z)=(2"In2)In2=27(n2)* =

() = (2°In2)(n2)? =2°(ln2)* = .. = [fOz)=(2"2)(ln2)""! = 2*(In2)"

B +y =1 = 6"+ 6Y =0 = ¢=—2y =

wo o w(Brt) =2 (5" Salyily — (=27 B[y + a2t Bat
Y (u7)® yt? y® yt

3.y =4dsinr = 73" =4-2sinrcosz. At (%.l:l,y'r—ﬁ-%-ﬁ_j&—Ew,a'ﬁ,suancquaﬁnnufthutangcnt]in::
i.t;.jr,r—l—Euﬁ{r—%},nry—ivﬁz+l—ﬂv’§ﬂ‘].

r?—1 Lo (2% + 1)(2z) — (&® — 1)(2x) 4r
22 + 1 Y (a2 +1) (@ + 1)

an. v =

At(0, —1), %" = 0, s0 an equation of the tangent lineisy + 1 = O{x — 0), ory = — L.
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Name: Class; Date:

Ny=2+z)e™ = yv=024+z)-e")+e ™ 1= *[—(24z2)+1] =" (—xr—1).
At (0,2). %" = 1{—1) = —1, so an equation of the tangent lineisy — 2 = —1{z — 0), ory = —x + 2.

The slope of the normal line is 1, so an equation of the normal lineisy — 2 = 1(z — 0), ory = o + 2.

2. 2 tday+y =13 = 2e4+4oy +y-D+2 =0 = z+20+ 4+’ =0 =

‘ ’ T2y
2ay' gy =2y = y(2rty)=—-z-% = Yy =———m—m—m—.
2r 4y
- ' _i - 2 4 H H - i & 4 13
At(2 1),y = FEEE so an equation of the tangent lineisy — 1 = —2(x — 2}, ory = —g2 + =+
5
The slope of the normal line is I’ s0 an equation of the normal lingisy — 1 = '{r — 2, ory = I:'.J' - %

3. (a) filz) =B —2 =

9VE—=
TV e—

fz)y = %[5— ;r:}_l""j{—l] +vh—r=

2 g’ﬁTJ
—r M5—r) —z+10-2z 10 — 3z
T3z 2Boz  2vo-z  2vh-=
(b) At (1,2): f'(1) = T. So an equation of the tangent lineisy — 2 = I(z — V) ory = To + <
At (4.4): f'(4) = —% = —1. Soan equation of the tangent lineisy —d = —l{z —4d)ory = —xr + 8.

(el W (d) 43 The graphs look reasonable, since f°

{a.4) is positive where [ has tangents with
L Tt

-1 10 \{ positive slope, and " is negative
< o . s

where [ has tangents with negative

\ J 4 \ slope.

8. (a) f(z) =4z —tanz = [(x)=4—sec®z = ["(x)= —2secr(secz tanx) = —2 sec” = tan .

(b)

We can see that our answers are reasonable, since the graph of " is 0

where [ has a horizontal tangent, and the graph of [ is positive where
J has tangents with positive slope and negative where [ has tangents

with negative slope. The same correspondence holds between the

graphs of f" and f".
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Name: Class; Date:

85. f(z) = ze"" = f(z) = 2[e" " (cos )] + (1) = " “(zcosx + 1). As a check on our work, we notice from the
graphs that f'(x) = 0 when f is increasing. Also, we see in the larger viewing rectangle a certain similarity in the graphs of f

and f': the sizes of the oscillations of f and [ are linked.

FL

,\_4/;\; . o JIE:;;“V 4 Vé' o

N

-3 -5

46. (a) 8 {(b) The average rate of change is larger on [2, 3].

() The instantaneous rate of change (the slope of the tangent) 1s larger
at o = 2.
(d) f(r) =x—2sine = f'(2)=1-2cosz, s0

F(2) =1—2cos? = 1.8323 and f(5) = 1 — 2cosb = 0.4327.

So f'(2) = f(5), as predicted in part (¢).

41. (a) hix) = flz)a(x) = h'(z) = flz)g'(z) + g(z) () =
R(2) = f(2)g"(2) + a(2)f'(2) = (3)(4) +(5)(-2) =12 - 10=2
(b) F(zx) = flg(x)) = Fz)= Malz))g'(z) = F(2) = fg(2))g9'(2) = f'(5){4) =11-4 =44

48. (a) Pz} = f(x)g(z) = -“’(J]' flz)g'(=) + EJ{ ) =
P'(2) = f(2)g'(2) + g(2)1(2) [iy(ﬂj =0} 4 (“ —(1)(2) + (4)(-1) =2 4= 2
r)f(z

®) Q(x) = {H Lo }_a{ f Lj{ ]]2[ r)g'(x)
(o) = LA WA _ WD W) 6 3
VO =TER % =5

© C(z) = flalz) = rr’t-}—mmnr’ts =
C'(2) = fa(2)g'(2) = ['(99'(2) = (£8)@) =

8. [(x) = z*g(x) = ['(z) =2 (x) + g(z)(2x) = z[zg'(z) + 29(x)]

50. f(x) = g(z®) = f'(z) = ¢'(£*)(22) = 220" (")

PAGE 6



Name: Class,

Date:

51. f(z) = [9(x)]* = J'(z) =2g(=)]" - g'(x) = 20
2. [(x) = glgl(z)) = [(z)=g(g(z))y'(x)
83. fr) =g(e) = [x)=g'(e")e"

B f(x) = = fa) = 5 (a)

55, /(o) =l lo(a)] = () = =o'(a) = S
6. /() = gline) = f'(x) =g () 2 = L2

z)g'(x)

_ f=glx)
Ry T e
W () = @)+ 9@ @) ) + o)) @) — [(2)a() [1'(z) + 4 ()]

[f () + (=)

_ @) g’ () + f)ale) S () + f)ale)g(2) + [g()]® S (z) — fla)g(e)f(x) — Fz)alz)d (x)

(=) + g(x)]’

_ S @le@)] +¢' (@) )
[F(x) + a(=)]”

58. Using the Chain Rule repeatedly, i(z) = [{g(sin 4x))

=

h'(x) = f'(g(sin 4x)) - é (g(sindzx)} = f'(g(sindx)) - g'(sin dx) -

59. y = [In(x +4)° = y' =2[n(z+4)]" I;H :

r+d4=¢" =

l_zln{.r,+4]

i

I (sin 42) = f'(g(sin 4x))q"(sin 4z ){cos 47)(4).

andy' =0 < Infr+4)=0 =

r+4=1 < x= —3,so0thetangent is horizontal at the point {—3,0).
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Name: Class; Date:

60. (2) The line = — 4y = 1 has slope % A tangent to = " has slope 711 when ' = &7 = % = Ir= ln% = —In4d.

Since y = €, the y-coordinate is % and the point of tangency is {— In4, %]I Thus, an equation of the tangent line

isy—+=1(r+nd) or y =1z + +(Ind +1).

1
; - . .
(b) The slope of the tangent at the point (a, ") is ;— e = ", Thus, an equation of the tangent line is
& T

y— " = &% (x — a). We substitute = = 0,y = () into this equation, since we want the line to pass through the origin:
D—e" =" {0—a) = —e"=&"—a) <« a= 1 5o0anequation of the tangent line at the point (a2, ") = (1, &)

sy —e=elec—1) ory=er

6. o° + 2 =1 = 2244’ =0 = ¢y =—x/(2y)=1 <+ x = —2y. Sincethe points lic on the ellipse, we have

(202 + 2% =1 = 6yf=1 = y= :I:FLE' The points are (—?*E. :lﬁ) and (?2{-i —T:E)

Inx

62. (a) f(z) = _r = fz) = z(l/z) —({lnz)-1 1 —Inx

a2 T

Inz <1 = =< e Since the domain of fis (0, oo), [ is increasing on (0, £).

2 —lr)— (1 —Ilnx)(2r) #[-1-2(l—Inx)] 2lnx—3
(x2)2 oy 3

Sy =0 = 1l—-lhzx>=>0 =

(b) f"(x)

ffz) =0 = 2mz-3>0 = lnz>3 = x> =448 fisconcave upward on (-r 32 :::)

63. y = f(x) =az® + bz +¢c = f'(z) = 2az + b We know that f*(—1) = 6 and f'(5) = —2, s0 —2a + b = & and

La + 6 = —2. Subtracting the first equation from the second gives 120 = —8 = a= —%. Substituting —% for e in the
first equation gives b = & Now f(1) =4 = 4d=a+tb+rsoc=4+2 - 2 = 0andhence, f(z) = —32* + L.

6 (a)y=1" — 12143 = wit)=y =37 —12 = a(t)=10"(t) =6t
by v(t) = 3(t* — 4) > 0 when ¢ > 2, so it moves upward when ¢ > 2 and downward when 0 < ¢ < 2.
(c) Distance upward = »(3) — y(2) = —6 — (—-13) =T
Distance downward = y(0) — »(2) = 3 — (—13) = 16. Total distance = 7+ 16 = 23.
(d)

(e} The particle is speeding up when v and o have the same sign, that is,

when § = 2, The particle 15 slowing down when v and a have opposite

signs; that is, when 0 < £ < 2,
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Name: Class; Date:

65. s(t) = Ae " cos(wt +4) =

v(t) = &' (t) = A{e™ " [—wsinf{wt + 4)] + cos{wt + §){—ce )}
= —Ae™ ™ [wsin{wt + &) + ccos(wt + )] =

a(t) = v'(t) = —A{e " [w® cos(wt + §) — cwsinfwt + §)] + Jwsin(wt + 8) + ceos(wl 4 §)]{ —ce™ ")}
= —Ae " [w? cos(wlt + ) — cw sinf{wt + &) — cwsin(wt + §) — c* cos(wt + §)]
= —Ae " [(w® — ¢?) cos(wt + &) — 2ewsin(wt + 8)]
= Ae "[(¢* — ) cos(wl + 8) + 2cw sin{wt + §)]

B6. () x = VB2 + 217 = oft) = = [1/(2VEE + 27| 2% = AN+ =
A+ 212 — P VIR + PR ) b

aft) = v'(f)

(b) vt} = 0 fort = 0, so the particle always moves in the positive direction.

67. The linear density p is the rate of change of mass m with respect to length z. m = z(1 + /7) =z + 2% =

p=dm/dz =14 24/, so the linear density when = = 41is 1 + %v’q =4 kg/m.

B8. (2) V' = smr®h = dV/dh = 27r® [r constant]

() V =2ar’h = dV/dr=37rh [h constant]

89. (a) (') = 920+ 2r — 0.0222 + 00000727 = '(z) = 2 — 0.04z + 0.00021 >

(b) C'{100) = 2 — 4 + 2.1 = 30.10/unit. This value represents the rate at which costs are increasing as the hundredth unit is
produced, and is the approximate cost of producing the 101st unit.

{¢) The cost of producing the 101st item is C'{101) — {100} = 990.10107 — 990 = $0.10107, slightly larger than €' 100).

(@) C"{x) = —0.04 40000422 =0 = == D.gid“ == 05.24 and " changes from negative to positive at this value

of @, This 15 the value of = at which the marginal cost 15 mimimized.

T0. (a) FEIEnfl[i} = lEn:ﬂ[K{r<_“' —e ™) =K ;E.IEC.EE_M — & ") = K(0 — 0) = 0 because —at — —oc and —bt — —oc as

I — oo,
By Oty = K(e ™ —e™™) = O(t)= K(e""(—a) — e " (—b)) = K{—ae™" +be™™)

i ! ] ln(b
@ =0 = b ™=a" = Dottt oy D (b—a)t = = w
41 41 —a
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Name: Class; Date:

. (a) flz) = ¥TF3x=(1+32)"3 = [f'(z)=(1+3x)"** sothe linearization of [ ata = 0is

Liz) = f0)+ f(0)z—0) =1+ 172 = 1 4 0. Thus, Tt dr =1+ =
V103 = /1 +3(0.01) = 1+ {0.01) = 1.01, L5
(b} The linear approximation is 1 + 3x = 1 + x, s0 for the required accuracy
we want 1+ 3z — 0.1 < 1+ < +'1 + 3z + 0.1. From the graph, F+01
' -l
it appears that this is true when —0.23 < z < 0.40. f
L
—04
0.5
12 A=zt in(iz)’ = (1+ T)a® = dA=(2+ I)zdr. When s
F
r = 60 and dr = 0.1, dA = (2+ Z}60(0.1) = 12 + =, so the maximum
error is approximately 12 + % == 16.7 em?.
x
X

13.

2 cosd — —sine = —
o—nis O — /3 an " Sy 2

cosf — 0.5 B [-ri } T NE
=/

74. % [f(2r)] =2* = f'(2x) 2=2" = [f'(2r)=1s" Leti =2z Then f'(1) =

. sl +tanr — /1 +sinx ’ {n,r"rl+tan;r—\.-"l+:-;in.1::| \,-“'J.+ta11;r.+-.,fl.+:-:in;r:!
m i

75. 1 - =
2D a ) 7 (/1 +tanr + /1 +sinzx

(1+tanx) — (1 + sinx) . sin

r{l/cosxr — 1)

COs T

= lim —_—m_—  — i —_—,—,——————————— -

sinx (1 — cos z) 1+ cosx

= lIm — .
z—0 3 |:~..-’l +tanz + 41 +sinx ] cosr l+4cosr
. sin - sin®
= lim

=—0 1+ tanx + /1 + sinx | cosx (1 + cosx)

(i 222} i L
T—0 T =—0 (/1 + tanz + /1 + sinx ) cosz (1 + cos )

1 1

WiV a4
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Name: Class; Date:

¢ P r o ¢ v ' X d
76. Let (b, c) be on the curve, that is, b*/F + 2% = %3 Now 22 4+ 2% = o = I.—d‘:.'z:_l’m + 2y e d_y =10, s0
x
dy y' 1/3
= =T (—) , s0 at (b, €) the slope of the tangent line is —(c/b)*™ and an equation of the tangent line is
x FRNE T

y—c=—{c/b)" o —b)ory = —(c/b)5x + (c + b?*c"). Setting y = 0, we find that the z-intercept is
B b = B (e 5T and setting @ = 0 we find that the y-intercept is ¢ + /3t = &3 (23 4 2/,

So the length of the tangent line between these two points is

V/[blfﬂ (6203 4 B2/3)]2 4 [e)l/3(c2/3 4 p2/3))2 = beja[ﬂzja}z + c2/3(n2/3)2 = \/(hzfﬁ + c2/3)at/3

— 4 p2BglfA — g — g — eonstant

i)
1. (a) The Power Rule: If » is any real number, then - (x™) = ne™ ", The derivative of a variable base raised to a constant

power 15 the power times the base raised to the power minus one.

o d
{(b) The Constant Multiple Rule: If ¢ is a constant and [ is a differentiable function, then o [ef(z)] = € f{x). The
T

derivative of a constant times a function 1s the constant times the dervative of the function.
il i il
{¢) The Sum Rule: If f and g are both differentiable, then = [fiz) + g(x)] = o fi=) + o g(z). The derivative of a sum
of functions 15 the sum of the dermvatives.
i

{d) The Difference Rule: If f and g are both differentiable, then di [flz) — gl(r)] = % flz) — o gl ). The derivative of a
T .

difference of functions is the difference of the derivatives.
i i i
{2} The Product Rule: If f and g are both differentiable, then = [flz)g{x)] = flr)— g{x) + g(x) — fix). The derivative
" dr o

of a product of two functions is the first function times the derivative of the second function plus the second function times

the denvative of the first function.

i i
o g @] @) @) - SE) )
(f) The Quotient Rule: If [ and g are both differentiable, then - [?(I}} 2 .

The derivative of a quotient of functions is the denominaztor times the derivative of the numerator minus the numerator
times the derivative of the denomunator, all divided by the square of the denominator,

{(g) The Chain Rule: If f and g are both differentiable and F' = [ o g is the composite function defined by F(z) = f{g(x)),
then I is differentiable and ' is given by the product F'{z) = ["(g(z))g'(z). The derivative of a composite function is

the dervative of the outer function evaluated at the inner function times the derivative of the inner function.
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Name: Class; Date:

2 (a)y=2" = y =nz""! byy=e" = y =
cyy=a" = 3y =a"lna dyy=hzr = 3y =1/r
eyy=log,x = y =1/(xlna) (fyy =sine = y =cosx
(g)y =cose = yr— —EinT (hyy =tanz = y' = sec’ ¢
{1}y =eser = y' = —escx cotx (jhy =secs = y’—a&:rtanz
(Kiy=cotr = y =—csc’x Hy=sin'z = y =11 a2

(m)y =tan 'z = y =1/{1+2%)

_:J'z -1
3. (a) e 15 the number such that lim ‘ ; =1
h—n N

(b) e = lim (1 + )t

{¢) The differentiation formula fory = a* [y’ = a” lna] is simplest when a = e because Ine = 1,

(d) The differentiation formula fory = log_z [¢' = 1/(xIna)] issimplest when a = e because Ine = 1.

4. (a) Implicit differentiation consists of differentiating both sides of an equation involving o and i with respect to 2, and then
solving the resulting equation for y".
{b) Logarithmic differentiation consists of taking natural logarithms of both sides of an equation y = f{x), simplifying,
differentiating implicitly with respect to , and then solving the resulting equation for y".

5. The linearization L of f atx = ais L(x) = f(a)+ f'(a)(z — a).
1. True. This 15 the Sum Rule.
2. False. See the warning before the Product Rule.

3 True. This 15 the Chain Eule.

4. True by the Chain Rule.

_I(v"_

5. False. fly=) W by the Chain Rule.

B. False. &% isa constant, soy’ = 0.
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Name: Class; Date:

1. False. 4 10" = 10" In 10
dir

8. False. In 10 is a constant, 30 its derivative is (.
d 2 2 i 2 2
9. True. — (tan® r) = 2 tan ¢ sec” r, and I (sec® 1) = 2 secr (secx tan ) = 2 tan © sec” .

dr

10. False. f(z) = |o% + .T| =z taforer>0ors < —land|z"!+ I| = —(zf +z)for—1 <z <0
Sofliz) =2z +1forx=00rx < —land f'{z) = —(2r+ 1) for—1 <z < 0. But |2z + 1| =2z + 1
fore > —2and |22 4+ 1| = =20 — L forz < — £

11. True. glz)=x" = g'(z)=>5z" = g¢'(2) =5(2)" = 80, and by the definition of the derivative,

lim
r—32 r— 2

12. False. A tangent line to the parabola y = =° has slope dy /dr = 2x, s0 at (—2. 4) the slope of the tangent is 2{—2) = —4
and an equation of the tangent ling is y — 4 = —4({=x + 2). [The given equation, y — 4 = 2r(x + 2}, is not even

linear! |
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