MATH 280 — EXAM #2 Name: Ly
Fall Semester 2018 !

Directions: Please show all work for maximum credit. No work = no credit. Point values for
each problem are given. There are 102 points on this exam. This exam will be taken out of 100
points. Remember, this exam is to show what you know. You may not use any notes, the
textbook, or any unauthorized sources for assistance during this exam. Clearly indicate the
answer to each question. Any work on separate paper that you would like graded must be
indicated on each corresponding problem on this exam. You may not use a calculator on this
exam. Good luck!

1. Given the following function: f ( x, y) e ( ¥V )
: x

(3 points) a. Find the function’s domain.
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(3 points) b. Find the function’s range.
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(3 points) 2. Given the following function: f(x,y)=4/49—-x—*. Sketch the function’s

level curves when ¢ =0, ¢c=5, ¢c=7.
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3. A baseball is thrown at a speed of 32 ft/s from the stands 32 ft above the field at an angle of

30° up from the horizontal.

(3 points) a. What is the position vector that models this situation? ( g —3) ﬁ/ sz)

()= | 30| gossolirs (£ BHEH (3 lsmIo%€ + I

= 3B o (ol ¥ S 3y

= JUVBL D F (Ao e #5320
(3 points) b. What is the maximum height of the baseball?

= e pflb i

)
v = — 304 (@
S
L=l sec
(3 points) c¢. When will the baseball land?
i eiet -0
o[t Hr =0
A6 [€-2Er1)=0
t=J, - 2= FSeconds

(3 points) d. What is the range?

oz /o) - 2203 £+

o)+ 17
«Qw/f+hk
3b £t



Math 280 — Fall Semester 2018 — Exam #2 Page 3
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(4 points) 4. Show that f'(x, y) =

~ has no limit as (x,y) —>(0,0). Use y=k?, k==l
and explain the result.
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5. Find the following limits.

s e s e
(3 points) a. (xyh)—I>r(120)2,_x———4. . — ) )(J
Zi-y=d Y W*J' iljf‘/ [‘”“?'”J(Wﬁ))
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(3 points) c¢. lim f b4 e ﬁ(mﬁ #Z‘ :
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(6 points) 6. Find the equation of the tangent plane and the parametric form of the normal line
to the graph of the given equation at the point F,.

¥ +3x°y’ +y +4xy—-2> =0; R,(1,1,3)
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7. Given f(x,y)=sin(x"y’). Determine the following.

@Bpoinis) a f. = U Zsj 5/w§ (¢ 77 5'/)

Gpoi) b £ = Ok y? tos(y “y 5’)

@Gpoinis)c. f.. = /255;5/605 (Léf) L 1%1595/5/‘7 (%9‘95') ‘7‘)1‘335’

= /9)4)55“405(5‘?9 = /Q%Z/DSM [/qu‘sj

(3points) d. f, = 9013‘7#(’/05 (X(fjﬁ)__ 5{‘*7 Vé/h(ﬂé‘() 1711375-
- o
J

= Jﬁxjj‘/ focuG ) dox” 47 rm/x‘/yfj

Bero v = coul i aclel T o0 VN et o

= &91‘475’&@ [uuysj»ow'x? Vs/n(x"j?)
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(5 points) 8. Given w ln(x2 +y? +z2), x =cost, y=sint, z =4t . Write the chain rule that
aw : aw

is used to find — and then use the chain rule to find o

dw _ A Doty , I A

- dzd**wmt" Jz g
ﬂ/&f: 2 l( 5/%‘?}4/ __,_L. ((0_{(:) + -—”' (% L& j
s XiLy4e AT Ve s a8
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0
| +/bt

(2 points) 9. Write the Chain Rule formulas that will find %j— and = for the following

functions:
w__,.,,f,(,x’ y,z), x='g'(fu;vf)','y~=fhr(u;v); z='k-(u;v) =
QN 2(/(/ ﬂ/C 2 0 g
= Iy Qe Dy 4 Dw 2
ou 9L Je | 99 Ju o D2 T
I8 _ 9m 0w 4 9w I8, 26 o2
o Ox IV gy oY - g2 Hy

10. Given the following: f(x,,2) = vz B(4,11)
4
(2 points) a. State the directions in which the function increases most rapidly at 7,
s
= A ‘ A 4
Ve (“5%)» F (-2 2) )+ (e -
e L B L, 2k
{,%; 7 -53/\.,;1/ /Vf{%} IH= 305 g d 7=
(2 points) a. State the directions in which the function decreases most rapidly at F
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(6 points) 11. Use partial derivatives to find z ifel = ¥ cosx x'y’, where yis a

differentiable function of x. Pl 9) 7 ¢ 7,,,] ol =9z D
Fe= 3ty j +y sme— 451

Foz 2y ¢ ST 3msu—3Y"

(6 points) 12. Find the standard linearization L(x, y)' of the following function at the given
point.

f(x,y)=cosxsiny at (71-/4,7;/4)

‘\[25—5/M($/n7 L= (o5 xdﬂ(7
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(6 points) 13. Find the directional derivative of the following function at £ in the direction of

u:

f(y.2)=xp+yz+z; B(2,3,-1); #=3i-2j+6k
=> ——
lif=lo, b= =7
_74.: 3+;2)A -F()(,(—?JJ-&« (9“1) (c e A 1
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(9 points) 14. Given f(x,y)=3y" -2y’ —3x* +6xy. Find all local maxima, local minima, and

saddle points.

Lyz Aty fy = by g7 +0x
— bty =0 Uy ~qg7+ 4= 0
= 109 - y7=
A z e J=d Y
Cwy(F=9=0
y=0, >~ b=d- x=&
LX)‘ e \&77; o= ‘Au?;é
x >
D= by by —ua = (6 )lo-p, ) )
0,00 D= (Ul o)) =(0) 7= ~3b—306: 2> <O $add pout
(&K Do [eb)lo-1o8)- (6)7= COU1E)-30= 2320 Luu=-6cO [06[méx

10.0) <add!lc /bm‘r"

{)/3’) /Wé( Malicrum ,

| (9 points) 15. Use Lagrange Multipliers to find three positive numbers whose sum is 12 and

whose product is a maximum.

Hoy 23 2 g2
VJ-L’V e s *’xyé\

5#3}\—59
Ug -
72/.’/ X 2

210 : Y =X xX#0°

¥ 2=\ kg

)(‘74)(1/

Gl e) = X+ +3 = (L

@ja« 2 4 +(2‘

X+ gt+r2=04



Math 280 — Fall Semester 2018 — Exam #2 Page 9

Optional Extra Credit Question:

(4 points) 16. Use the limit definition to find the directional derivative of f(x,y)=2x"+)" at
the point B, (1—1) in the direction of #=-37 +4j | /= §~
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