d.

. Evaluate lim

x24+7-4

x—»3 X-3
Iim\/x2+7—4 x2+7+4_Iim x° +7-16 _lim X% -9
x>3  X=3  \x247+4 X_’S(x—s)(\/x2+7+4) X_>3(x—3)(\/x2+7+4)
lim (x—3)(x+3) lim (x+3) :%

X*S(x—s)(mw) _HS(WM)

. Use the definition of continuity to determine whether f (x) is continuous atx =1.

2x—1 if x<1
f(x)=< 0 ifx=1
x> if x>1
f(1)=0 lim 2x-1=1

x—1"
Therefore, f (1) = lim f(x), thus f(X) is not continuous atx =1.
X—1

. Use the limit definition of the derivative to find f '(x) for: f(x) = x2 —3x

(x+h)2—3(x+h)—(x2—3x)

f'(x)= lim

() h—0 h

, x> +2xh+h?=3x—3h—x?+3x .. 2xh+h%—3h

f'(x)= lim =lim—
h—0 h h—0 h

h(2x+h-3

o= timMEHNTS) i o in-3)—2x-3

h—0 h—0

. Differentiate each of the following. Do not simplify the answer.

2 2 2
a f(x)=e* (C+1) f(x) =—2xe X (x® +1) +3x%e %

2

5
b.s(t) = v + 3arctan 5t
t+1

2 \* 2
S'(t) =5 t 2t(t+l)2t 3 5 :
t+1) (t+1) 1+(5t)

c. f (x) =sin(tan3x) f '(x) = 3cos( tan 3x)sec? 3x
y=In \3/x2 + X Use log properties.

1 2 12x+1

== _Z

y 3n(x +x) 32,



. Find % by implicit differentiation given that 3x* - 2x2y3 - y2 =-17
X

12x3—4xy —6X y?‘jy ZySy 0

—6x2y2 a_ ZyQ =123+ 4xy
dx dx

dy _ —12x% + 4xy®

dx  —6x2y2 -2y

. Find an equation of the line tangentto f(x) =2xInxatx=e.

(—6x2y2 — 2y)ﬂ =-12x3 + 4xy3
dx

f'(x):2lnx+2x1:2lnx+2
X

m=2Ilne+2=4

f(e)=2elne=2e y—2e=4(x—e)
Or: 2e=4e+b=Db=-2e y=4x-2e
. Use logarithmic differentiation to find y'given that
=—X2m Iny = In—xzm
(4x—1)* (4x—1)*

Iny =Inx?y2x+7 —In(4x-1)" = Inx? +Inv2x+7 - In(4x-1)*

Iny=2Inx+%|n(2x+7)—4ln(4x—1)

yt 2 1 2 4 , (2 1 16 j
—=—4= -4 y'=| —+ — y
y X 22x+7 4x-1 X 2X+7 4x-1

, (2 1 16 sz 2X+7
y'=| =+ —
(4x

X 2X+7 4x-1 _1)4

y =(cosx)”

Iny =1In(cos x)x Iny = xIn(cosx)

y' —sin x ,

R =1 — Xt
n(cosx)+x ox y'=(In(cosx)—xtanx)y

y'=(In(cosx) - xtanx)(cos x)"
. Find the value(s) of x where the following functions have horizontal tangent lines:
a. f(x)=(3x+ 6)4 (4x —12)3

f'(x)=12(3x+ 6)3 (4x —12)3 +12(3x+ 6)4 (4x —12)2

f'(x) =0=>12(3x+6)° (4x-12)> +12(3x+6)" (4x-12)* = 0



12(3x +6)° (4x—12)° [(4x—12)+(3x +6)]= 0

12(3x+6)° (4x—12)° (7x—6) =0 x:—2vx:3vx:g
b. f(x)=xe f1(x) =3 +3xe®

f'(x)=0:>e3x+3xe3x=0:>e3x(1+3x):0:x=—%

9. Given f(x)= x¥—ax3+2;
a. Find all critical points.
Find the intervals in which f (X) is increasing, decreasing.
Find all the maximum and minimum points.
Find the intervals in which f (x) is concave up and concave down.
Find the points of inflection, if any.
Use the information to sketch the graph of f (X).

f'(x):4x3 —12x°
f'(x)=0=4x>-12x* =0 = 4x*(x-3)=0=x=0v x=3

o o0 o

e

X -00 0 3 co
f '(X) - 0 - 0 +
f (x) dec | dec | inc

f () is increasing on]3, oo[ and decreasing on ]—o0,0[U]0, 3[

c. f(3)=81-108+2=-25 f(x)local minat (3,-25). f(x) has no
local max.

d. f "(x) =12x° — 24x
f'(x) =0=12x° ~24x=0=12x(x~2)= 0= x =0v x =2

X -00 0 2 00
f "(X) + 0 - 0 +
f(x) cu | CD | CU

f (X) is concave down on]0, 2[ and concave up on |—o0,0[U]2,00[
e. inflection points at: (0,2) and (2,-14)

f.
X 0 0 2 3 o
f'(x) 0 - 0 +
f"(X) + 0 - 0 +
o | 1T Y T« 1T
2 14 -25



Graph here.

10. Find the absolute extrema of f (x)= x> —12x on the interval [-3,1].
f'(x)=3x2 -12
F1(x)=0=3x"-12=0=3(x*-4)=0
3(x+2)(x-2)=0=>x=-2vx=2
Xx=2¢[-31]
f(-3)=9 f(-2)=16 f(1)=-11

Absolute max at (-2,16) and absolute min at (1,-11)
11.Find f(x)if f"(x)=2x+3 f'(-1)=2and f (0)=3

J. f "(x)dx =J'(2x+3)dx: x* +3x+C
f'(-1)=2=1-3+C=2=C=4
f'(x)=x"+3x+4

, 1 3
If (x)dx:j(xz+3x+4)dx:§x3+5x2+4x+c
f(0)=3=C=3

f(x)=£x3+§x2+4x+3
3 2

12.  N/A

13. A rectangular box with a square base and no top is to have a total surface area
of 108 square meters. Find the dimensions of the box with the largest possible
volume.

Maximize V = x2y
Subject to: X2 + 4xy =108
108 — x°

X% +4xy =108 = 4xy =108 - x* = y = .
X

,108 - x° 1

V(X)=x = 27X —=Xx°

3.2
V'(X)=27—-—X
(x) 2

V'(x)=0:>27—%x2 =O:>%x2 =27=x*=36=x=16
Reject X =—6
V'(x)= —g X =V "(6) < 0 Therefore x=6 maximizes the volume.

Replacing x=6 in the subject to equation, yields y=3. Thus the dimension of the
box maximizing the volume is: 6X6X3



14.  N/A

15. Evaluate the following integrals.

-4 -3 2

d. |=J. X——7X+47z’ dX:—X——7i+47Z'X+C
2 6 2

b. N/A
5_ oyl

C. I :j X Z2x +5 dx:I(x9’2—2x‘3’2+5x‘”2)dx

Jx

2 _
=X+ 4x7? +10x"? +C

(Y2 _9y-32 2 \4y _
I —j(x 2x7¥2 4 5x )dx_11



