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1) Find the derivatives of the following functions.
a)(5 pts)

f(z) =sinz +Inx +e* + 82° + 10z

b)(5 pts)

f(z) = cos®(4z) + In(2?) + &*°

c)(5 pts)

f(z)=2"Inz + e cotx

d)(5 pts)

_ xe® +In(3z)
o=

d
2) a)(10 pts) If y is a function of x, find %:

3
5

tany + 2y = 92° +

. dy
F
b)(5 pts) Find T

= arctan x + arccos(z?)

3) (20 pts) Find the absolute maximum and absolute minimum of the function

f(x) =3" Va2 — 2 on [-3, —/2].



4) (15 pts) Sketch the graph of the function

3
flo) = 2214

5) Evaluate the following limits if they exist.
a)(4 pts)

.1 —sin(§ +2)
lim
2—0 2Qr3 —

b)(4 pts)
. lnz+2?
hm _—
T—00 et
c)(7 pts)

2 x
lim <1 + —Z)
T—r00 €T

6) (15 pts) An open top box has volume 75 ¢m? and is shaped as seen in the figure

e I

Material for base costs 12 $/cm? and material for sides costs 10 $/cm?.
Find the dimensions x and y that give the minimum total cost.



Answers

1 )
1 '(z) = —+ e +402" + —
) a) f(x) COS$+$+6 + 40z +\/5

2 3
b) f/(z) = —8cos(4x)sin(4r) + = + 3x?e”
T

x

c) fl(z)=2xlnz+x+e" cotar —

sin?

(ex + ze® + i) (2?4 1) — 2z (xer + 1n(3x)>

d) fl(x) = (22 4+ 1)2

2) a) Using implicit differentiation, we obtain:

_2
5

3
sechy'+5x4y2+2x5yy’:27x2+gac
2 5 / 2 3 2 4,2
(sec Y+ 2z y)y =27x +g$ 5 — D1y

2T %m’g — baty?

sec? y + 2x%y

/

Y

b)

, 1 2z

T 1+a? 1o




3) f’(gj) = 37 ln?)\/m_i_?)x%(mz _ 2)7%21‘

= 3x\/x2—2<1n3—|— = )
r? —2
Assuming In3 ~ 1

24 —2
2 —2
3 (r+2)(x—1)
2 — 2

= 3"Va2 -2

Critical points are:
ff=0 = x=-2, =1

f" does NOT exist = xz=+v2

We have to check all candidate points, in other words, critical points inside the interval
[—3, —+/2] and endpoints:

z | flz)
g VT
27
| V2
9
—V2| 0
Using the fact that 3v/2 > /7, we obtain:
2
Absolute maximum is: f(—2) = %

Absolute minimum is: f(—v/2) =0



4) Domain: R\ {—2}

r—intercept: y=0 = z=-3

3
y—intercept: t =0 = y= 1
. 1 ) 1 1 _
lim f(z)==and lim f(z)=- =y == is Horizontal Asymptote.
L—00 2 T——00 2 2

lim f(z) =—occand lim f(z

T——2" z——271
-2 8
’_ " _
f= (22 + 4)2 / (22 + 4)3

)=00 = x = —2is Vertical Asymptote.

There's no point where f/ =0 or f” = 0. They are undefined at x = —2.

x —2

f/

f// _

Y
1
,,,,,,,,,,,,, -




5) a) This is an indeterminacy of the form % = Use L'Hépital:

- 1 —sin (2 +x) ~ —cos (2 + )

z—0 203 — x z—0 6x2 —1

=0

b) This is an indeterminacy of the form o Use L'Hopital:

(o)
1
. Inz + 22 . =+ 2z
lm —— = lim 22—
T—>00 xre® z—oo et + xe”®
1
: —=t+2
- lim —=2 =
z—oo e¥ 4 e® + xe®
=0

c) This is an indeterminacy of the form 1°° = Find the logarithm and use L'Hdpital:

27\ 27
L=1lm (1+ — = IhnhlL=Ilm zln{l1l4+ —
T—00 [L‘2 T—00 $2
27 In(1+2L
lim zIn(1+ — = lim ( ””2)
T—00 $2 T—00 l
T
1 —bh4
1420 o3
= lim z T
Tr—r0o0 -
22
) 5422
= lim

z—oo 3 4+ 27w

mhL=0 = L=1



6) Volume is 75:

Cost function is:
c(r) = 122* +4-10zy

75
xT

3000
= 12224+
xXr

Find the Derivative:

3000

2

(x) = 24o—
d(x) T =~

2423 — 3000

12

24
- ——-<x3——125>

22
dz)=0 = 2°=125

= =5 = y=3

Using the fact that ¢(x) < 0 for x < 5 and ¢/(z) > 0 for x > 5, we conclude that x = 5 gives
the local and absolute minimum value.



