Math 2013 Practice Quiz 2 Modified Fall 2011

Name: Last , First

MULTIPLE CHOICE. Choose the one alternative that best completes the statement or answers the question.
You must show your work to get credit.

Find the domain and range and describe the level curves for the function f(x,y)
1) [(x ¥)= '\fﬁ‘l -x2-y2

A} Dlomain: all points in the x-y plane; range: all real numbers; level curves: cireles wilh confers
at {13, ()

B) Damain: all points in the x—y plane satisfying X2+ y2 = ad; range: real numbers =2 = 8;
level curves: circles wilh centers at (0, 0) and radii v, 02 r =8

) Domain: all points in the x-y plane; range: real numbers 0 = 2 =~8 level curvas: circles wilh
centers at(lh, O) and radiir, 0 < 1 28

D) omain: all points in the x-y plane satisfying %2 + y2 = 64; range: real numbers 0 < 2 < §; level
curves; circles with conters at (0, ) and radiir, 0 <r =8
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Sketch the surface z = f(x,y).




3) Find an equation for the level curve of the function f(x, ¥) =9 - x= - y= that passes through the
point [\E \/:']
A)x2+y2=-12 By x2 + y2 =21 Cyx2 -yl =12 w

£y = 1-5-17 = -3
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Sketch a typical level surface for the function.
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Find the limit.
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lim 7X7 - bXy P+ SE
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At what points is the given function continuous?
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Find two paths of approach from which one can conclude that the function has no limit as (x, y) approaches (0, 0).

7) f(x, y) = ‘__:"': ﬁ
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Find all the first order partial derivatives for the following function.
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cosy

10) £(x, v, z) =
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dw
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11) Ev ahntE—att——-r tor the function w(x, y, z)=~2; x=sint, y=cost, z = t2,
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12) Evaluate ﬂ at (x, y, z) = (5,4, 5) tor the tunction u(p, q, r) = p:q: - P=YV-Z q=X+2Z,
dZ i i

I=x+y.
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Write a chain rule formula for the following derivative.

13) d% torw=t(x vy, z);x=g(r,st), y=h(r, s, t), z=K(r, s, t)
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Use implicit differentiation to find the specified derivative at the given point.

14) Find dy at the point (1, 1) for 5x2 + 5y3 + 5xy = 0.
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15) Find E at the point (8, 1, -1) for In {El - eXV+i= =
dy X




Compute the gradient of the function at the given point.
16) t(x, vy, z) = In(x2 - 5}?: +8z2), (-5,-5,-5)
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Find the derivative of the function at the given point in the direction of A.
17) f(x, y) = In(6x + 10y), (-4,3), A =6i+8;
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18) Find the derivative of the function f(x, y) = tan-1Y at the point (-7,7) in the direction in
X

which the tunction decreases most rapidly.
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19) Find the derivative ot the function 1(x, y) =eXy¥ at the point (0, 4) in the direction in which
the tunction increases most rapidly.
A)4 B) 8 C)3 D) 12
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21) Find the equation for the tangent plane to the surface z = -6x= - 2y= at the point (2, 1, -26).
A)2x+y - 262=-23 B)2x+y - 262 =1
1% 13) -24x — by - 2 = =30
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22) Find parametric equations for the normal line to the surface x2 + 7xyz + y= =9z2 at the point
(1,1, 1).
Alx=t-9, y=1-9, z2=1+1] B)x=91+1, y=-9+1, 2=-111+1

C)x=1+9, y=0(+9, z2=1- 1] Dyx =00+ 1, y=9is1, “‘”D
£y 3) = ¥ +7Xﬁ§(+éj aﬁj o
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23) Write parametric equations for the tangent line to the curve of intersection of the surfaces

z=2x2 + 8};2 andz=x+y +8 atthe point (1, 1, 10).

Fixy,3)= 28 “F8y -3, jc.x,,?,a)

A A x=-151+ 1, y=3=+1, z=-120+ 10> By x=-3t+ 1, y=50+1, 2=-12t+ 10 A3 %7;
Cyx==31+1, v=31+1, =121+ 10 Mx=-150+1, v=50+1, z=-12L+ 1)

The darged L s octhopmd So hoth 1A ?«aﬁflﬂé £ ad ¥
VA - A = 4+ gy -
Joy™ O

Zéﬂ"f“f %—v‘—'
‘f}) = (4 *3'7@->z/& s 2l
£ 7& - L(.,!zpﬂ) -—J (=4 +t)

bo paralled Fo T XSGC R t p R(4-1k
AN - .f.:wc +3;z*.’3-‘£

o the pont (O 100)
(el
L - | # 3¢, 5:/0——(25’

J!'D

= (-foé/ Y
R




Find the linearization of the function at the given point.
24) f(x, v, z) = -8x2 - 3y2 + 822 at (1,-2,3)

AYL{x, vy, 2)=-16x + 12y + A8z - 52 B B) L{x, y, 2)=-16x - 12y + 482 + 52 "Z"-j-’
CYTAN, v, 7) = —16% + 12y + 482 + &2 1)) L{x, y, 2) = -16x - 12y + 482 — 52 !
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Find all local extreme values of the given function and identify each as a local maximum, local minimum, or saddle

point.
25) f(x, V) =x2 + 18x + y2 + 2y - 2
A) 19, 1 = 204, local maximum
C) (=9, 1) =-50, saddle point

25)
._HI] t(—9, -1y =8, local minimum_)
D) ({9, 1) = 240, saddle point
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26) (x, 7) = (x2 - 100) + (v2 - 64)

A) £(0, 0) =14,096, local maximum; f(-10,-8)=0, local minimum

B) £(0, 0) = 14,096, local maximum; £(0, 8)=10,000, saddle point; £(0, -8)= 10,000,
saddle point; (10, 0) =14,096, saddle point; £(10,8) =0, local minimum; f(10, -8)=0,
local minimum; f(-10, 0) =4096, saddle point; f(-10,8) =0, local minimum;
t(-10, -8) =0, local minimum

C) £(0, 0) = 14,096, local maximum; £(10,8) =0, local minimum; £(10,-8)=0, local
minimum; f(-10, 8) =0, local minimum; t(-10, -8)=0, local minimum

D) £(0, 0) = 14,096, local maximum; £(0, 8)=10,000, saddle point; f(10, 0) =4096, saddle

point; £(10,8) =0, local minimum; f(-10, -8) =0, local minimum
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26) f(x, y) = (x2 - 100)> + (y2 - 64)
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Find the absolute maxima and minima of the function on the given domain.
27) f(x, y) =x= + xy + y= on the square -4 =x,y =<4
AY Absolule maximume: 1aal (1, -1) and (-4, 4); absolule minimum: 12 at (_, 2, 4), (2, -:I],
(4,-2) and (-4,2)

B) Absolule maximum: 16 al {4, 1) and {~4,); absolule minimum: Oat (0, 0)
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Find the extreme values of the function subject to the given constraint.
28) f(x, y) =8x2 + 7y2, x2+y2=1
A) Maximum: 7 at (1, 0); minimum: 0 at (
B) Maximum: 7 at (0, £1); minimum: 0 at (
C) Maximum: 7 at (z1, 0); minimum: 8 at (0,
(0, £1) (

+
D) Maximum: 7 at (0, £1); minimum: 8 at
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29) f(x,y,2) =x+2y -2z, x2+y2+z2=9
A) Maximum: 9 at (1, 2, -2); minimum: -9 at (-1,-2,2
B) Maximum: 1 at (1, -2, -2); minimum: -1 at (-1,2,2
C) Maximum: 8 at (2, 1, -2); minimum: -8 at (-2, -1, 2)
D) Maximum: 1 at (-1, -2, -3); minimum: -1 at (1, 2, 3)
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Solve the problem.

30) Find the extreme values of {(x,y, z) = x2 + },2 + 22 subjectto 3x -y+z=6 and

X+2y+2z=2,

A) Maximum:

B) Maximum:

C) Maximum:

D) Maximum:

minimum:

Minimumn:

TNINITNUI:

Minimum:

148 _ (74 20 28]
45 45" 45 45
v,
148 *_ 74 20 28
45 ° 45" 45" 45
148 (74 20 28
45 7|45 45 45
148 (74 20 28
45 45 45" 45
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> Now have three equations and three unknowns
Solve and get (74/45, -4/9, 28/45)

f (74/45, -4/9, 28/45) = 148/45 MIN  There is no max!



