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1210-90 Final Exam
Spring 2013

v KEY

Instructions. Show all work and include appropriate explanations when necessary. Answers unaccompa-
nied by work may not receive credit. Please try to do all work in the space provided and circle your final
answers.

1. (16pts) Find the following derivatives. Show your work below and circle your final answer.

(a) (4pts) D (3x% — 23 + 21)
- 15xt x4 2

(b) (4pts) Da(z7)
(x21)01) — (x)(2x)
(xH0)*

(c) (4pts) D.(z® cos (3z))

| ~x%
(x%1)*

= 2x (oS C?x) - Zx%em| 3x)
(d) (4pts) Dz((3z + 2)°) |
< s
= G(?}i‘l';) '(3-%:—)

2. (8pts) Compute the following limits. Answers may be +o0o or ‘DNE’. Show your work below and circle
your final answer.

(©) (4pts) lim T =;g*o "(’;'D. = ;'_\;to x| ‘@
0
FHl
z2 -1

(b) (4pts) lim

x-YoT —x > lwmd Gloes wob exuth
lima 7-,|
X-0" 7—‘—)‘— =t



2.
3. (10pts) Consider the function f(z) =vI+z. = (| '}'X)
(a) (6pts) Find the equation of the tmxgqnt line to f(z) at z = 0.

$toy= Juo ={1= 1. v
b AW 20 = flee 305 S
J;Ho) 4 £'(o) (x~) .

=l +5x
(b) (4pts) Use part (a) above to estimate the value of /1.

q Jih =4y~ 1+ 4 ‘l)a

4. (6pts) Use implicit differentiation to find an expression for %% in terms of z and y if

zy’ —y=23+1

- Pl Vow siles w.r bt x , dveay Y as « fw ofF x
(£ 37'+ZXJ£ - % = 3x%
ICTEDE

5. (10pts) A farmer has 72 feet of fence and wants to build two pens for his pigs by building one large
rectangular pen and splitting it down the middle with a length of fence. What dimensions (labeled x
and y in the picture below) should the farmer use to maximize the area enclosed? Note You must
use calculus to get credlt' P

g } DJAW\' dea, w-ax_tw.tz—e,
ol XJ b
Qw\.ued' o e cmstamd

72— ?X’I’Z—j )

Swee 72- 3)<+ J = -2 x

=xy= X (3b—2x)= Bbx-%Ex*

Pl aps
0= Al)=36-3x = x=|2. r _ apdt
>z A
X=12- .-_So x=12 B A weax,
=1 e < :
y ’ | W) \
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6. (24pts) Consider the function
f(z) =23 — 62 - 152 — 2

(a) (3pts) Find f'(z).

Bx=l2x-15

(b) (3pts) Find the critical point(s) of f(z).
0= 3x% 12x-1§ = 3(x*-4x -§) = 3(x-S)(x+1)
cps: x=6,-

(c) (2pts) Fill in the blanks: f(z) is decreasing on the interval ( ._l , £ ). Note: oo are
acceptable answers.

+ i - ¢ + 5\7\»\.91!"{'
-1 S

(d) (2pts) Which critical point is a local minimum?

X=S U o local wn,

(e) (3pts) Find f"(z).

bx —12

(f) (3pts) Find the inflection point(s) of f(z). SO X=Z 8 on

O=f"xy= x-122 =5 X=2.

C or (2, -4¢& ))
(g) (2pts) Fill in the blanks: f(z) is cor\l%lp on the interval ( 2 , Rt ). Note: +oo are

acceptable answers.

- 4 S\Ju.. 51 + u
2

(h) (6pts) Find the extreme values of f(z) on the interval [—2,1]. Max:L Min=_" 22

x=-| % omly o [-2,1]. o
,S—‘(-D: G
fl2)= -4
F)= - 22

whiechon pt.
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7. (6pts) Use the graph of y = f(x) below to compute ff4 f(z) dz :*L

o A=tt3E -

wlin
|
w9

8. (8pts) Find the following antiderivatives. Remember: +C! AL SS[ j'. :r > "}7 % «l

(a) (4pts) / (42° — 63 + 2) do

b
(b) (4pts) /(:l:+1)(z2 +22)%dz = JZ: u$M - '—'2—. TROwS
W= X2 - I 2. b
L7L A= 2% 42 Ax iz (x%r2x) + ¢

9. (8pts) Evaluate the following definite integrals.

(a) (4pts) /1(932 —3z+1)dz

0

_ s L .3 3 ! 2 _1., 6 _
N R LA
0

m
I 1 m
(b) (4p’cs)/O zsin(z®)dz = Z J‘ S w du = —ZL.(— (oS W l
o

Lf{ A::=;xat;<
=2 (1+1) @

10. (6pts) Evaluate the Riemann sum for f(z) = z2 + 3 on the interval [—1, 3] using the partition of 4
subintervals of equal length with the sample points being the right- endpomts of each subinterval.
; Axe =1,
|
0 et = 3

£()()+ £ + $1220) +£(3201)
= 344474012



11. (26pts) Consider the region R in the first quadrant bounded by y = 3 — 22, y = 2z, and the y-axis.
Figure A below is a rough sketch of the region R.

(a) (5pts) Find the coordinates (z,y) of the point of intersection of the curves y = 3 — 22 and y = 2z
labeled P in the sketch below.

Z-xt=2x = xH2x-2=0

g (x+3)x-1) =0

(b) (5pts) Find the area of the region R.
5/ A 7 j((?vx )= ()% = f@ x*=2x) oy
b s
e e (3)( 3 X -X ’ '; -1t 3
(c) (Spts) Flnd the volume of the solid obtained by rotatlng the region R around the z-axis.
V'—’-(fﬁr (3-x*"- (Zx)"Jo{;( = f(ﬁ bx¥yxt- qu")AX

% 7

{0 s
= 'rrf(?*wxbarx“)"x "T("" "X3+§X /o
0

=m(1-2+¢
te
(d) (8pts) Find the volume of the solid obtained by rotating the region R around the y-axis.

I
V'( ZTX(?"X 2;<>o&)c

8/ o y 21rf(3x~x 2x ™) Ax

] =3.x2

y=2x
= 3.2_1 ¥y _ 2 !
R °F Zm(,_x 4 X }xsl

.’r/
Figure A ﬁ




12. (10pts) Find the arc length of the curve defined by the parametric equations

2.3 2
x=§t y=t
for0 <t <1.
ﬂ x')y=2¢*  y'lo =2t

(L - f ﬂx'tu)‘+ (yunely = f (dtyy? At

)
/t |
Pyt %tw ”'(‘r“")

13. (12pts) A tank in the shape of an inverted circular cone is filled with water. The tank is 6 feet tall and
has a radius of 3 feet at its rim. How much work is required to pump the water over the top edge of
the tank? To simplify your calculations, use the symbol p to denote the density of water in lbs/ft3.

= Lf tJex ) dy = fw'/"'tu, = (%"uw’lz

3n T r(k) = "ik
) Aln) =T riw)™ = Gh™
dw " Voluwe of “skee” ot water at |reu{

b b

2 h V(w) = AG) Ak = i"q'k",tk, {33

\/\)e,\,ﬁ\v\' o “Slice” D'F water at ,m,u’

W

W (k) = (:\/Lk) = ‘o%' Wdk. s

Musk Lt & (W) feer
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