MATH 126 A/R

— 21 Nowv. 2028

Exam 3 Practice Problems

1. Let f(z,y) = ey,

(a) Make a guess for what the graph of this function looks like without using technology.
(Hint: What is f(0,0)? What happens to f(z,y) as (z,y) move away from the origin?)

(b) Use technology to draw the graph. Was your guess correct?

(c¢) Sketch the contour diagram for this function.

(@) ‘F(O,D)"i/ and -F(x,y) decreases towoerd z2ere as

(x,y) moves

o.uay from the oriaia in any direction.

2 2
-y'

(b) Gﬁapl« of ‘F(X/y\ = e_x

((‘.3 Co /\,‘hwr d ‘a ﬂ ram'

0.9

0.7

0.5

03

0.1

2. Explain what is wrong with the following statement: “Since 22 + 32 = 1 is the equation of

a circle, the graph of f(z,y) = 2% + 2 is a circle.”

In 3D/ the Sro.ok of 'F(x,):x".,y?-

s a qual:)olofd (Sor‘f‘ of llke a loou().

Tt level curves are circles, gince

z bY t
fie any fixed value of 2z, 2=Xty o<_\

is a circle.

5!
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3. Is it true that u« (v+w) =u-v+u-w? Either explain why this is true for all vectors, or
give a counterexample that shows it is not true for some vectors.

True ' Lot d=<uu, Ue, Us>, N = <"’\/ '\’z,V3>/ and % ”‘(U‘, We, u3>,

Tkezﬁ' G'(&*B) = <u‘/u7-/u3> ¢ <’U|{'U./ '\!z“’wll ‘\]3+W3> = uu('\h*'\d\!*uz!'\h*wz'f \As!‘\lz'fw:!.

- > ]
A|s°" W K\/ + M‘T\j = <“'/‘“/ \/«3> o (’V\, \fz/ \/3> + ((A(, Uz, u3>‘ <'\A),/’Wz/ \ﬁ’&> SAME:

= WVt UVt UV + U+ U W t W3 = u,('\h'(U.I-r(A,_!M’_*Uzi"' U.i!M:;i '\.Jsz.

This chows that G-@4D)= W+ %D for all yeckors R and .

4. Find the equation of the plane through the points (2,0,3), (5,2, —2), and (1,4, —1).
Let A=(2,0,3), B=(52-2), and C=(14,-1).
Then AR = (3, 2,-S> and  AC= (—I,‘{, "'l>,
A normal vector do the desired  plane s AB x AC = <[2, 1%, l‘-(>.

Thas, the equation of the plane s
(2(x-2)+ [?(y-0) +14(2-3) = O,

which  Simplifies b 12x + 17y + 4z = {6,

5. A plane has equation z = 5z — 2y + 7.

(a) Find a value of a making the vector ai + j + 0.5k normal (i.e., perpendicular) to the
plane.

(b) Find a value of b so that the point (b+ 1,b,b — 1) lies in the plane.
(@) The equation of the plane is S ~2y-2=-%
which  tells us  Hhat  the vechr = <S/ -2/ -1> 'S Normal b the f’lm\e.

We want <a) 1 Ji) o be a multiple of <5/'2,-’I.>/

-S
So Choose a= "5 .

(&) TF (xy2)= (b1 b, -1} is a point on  the plane, +hen
Se+t) -2(6) = (b-2)=-?

2.‘0"'6:—? b-——l;_
26 =~13 S|k 2]
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6. Consider the plane = + 3y — 2z = 4 and the vector v = (1,2, 3).

(a) Find a normal vector to the plane.
(b) What is the angle between v and the vector you found in part (a)?
(c) What is the angle between v and the plane?

(0) The normal vector is qiven by the coeflicients of % v and 2 in the
eqluah'on of the Plane. For  this Plau’ Hhe nomal vecdor s
n=(18-2)

() Let B be the angle betwean & ond 3.
ﬁ“f/ - (1,3/’2>'<1.,2/3> B 14.4_6 1
ﬁ, lxll \(?*31‘('1)11?‘22'32 -\Wm‘ - 1‘_{

Thus, @:arc.cos(’[lq_> = 1‘”‘1 radian s or 85.9 o(earees.

Then v = [al[3] cos(®).

Se: m(e) = ‘

(©) Let A be tHhe aAdle between N and the PI“”e‘
‘Q‘ {’l\ey add uf ‘V“D QD deﬂrees.

Then & and B are oomrlemuiw/ anq |eS, Meani

Se o= %—9 = 0.0715 radioas o 4=T0-6=4.1 degrees.

7. Spicy: Find the shortest distance between the planes 2z — 5y + 2z = 10 and z = 5y — 2.
Plase A plae B, also written

Zx—57l+ -2=‘-O

i

F.‘rsi‘, note Hat tHe vector ﬁ=<2/—5, 1>
IS normal o Eﬁt‘ PlaneS, so the plaaes ace fﬁmu&{-

The shortest distance bLetlieen e P’aneS is the disdoace lbetween

the PoMS where o [ne Pwal’bl + B indesects the P\anef.

One. such lise is Siver\ by x=2t, ‘y-_-_—S(:/ 2=t

Plane A irtersects the [ine: 2(2{;) —5(‘5€) + (¢)= 10
3ot=16 s t=73.

Pon‘ai' cf intersecHon: (?‘
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8. Give an example of a vector v whose cross product with u =i+ j is parallel to k.

9. Let f(x,y) = 32% + 4y® — azy.

(a) Find the values of a such that the graph of f slopes upwards when moving from the
point (1,2) in the positive a-direction.

(b) Find the values of a such that the graph of f slopes upwards when moving from the
point (1,2) in the positive y-direction.

10. Give an example of a nonlinear function f(z,y) such that f,(0,0) =3 and f,(0,0) = 4.



11. Let h(z,y) be a differentiable function such that h(300,200) = 50, h;(300,200) = 8, and
hy(300,200) = —6. Estimate the value of h(305,196).

12. If z = f(z) + yg(x), what can you say about z,,? Explain!

13. Let f(z,y) = 22 +2y%. Find the directional derivative at the point (0,7/4) in the direction
of i+j.

14. Let g(z,y) = ye‘x2 + 2y. Find the gradient of g and the maximum value of the directional
derivative of g at the point (0,4).



