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1. Find lim sin(x — = 7/2
(Z’,y)—>(77,7'('/2) y ( y) #
ow 3
2. Ifw=mBx+2y+2),then — = —-———
( Y+ 2), then ox 3r+2y+z
dz cos/t-cost sin+/t-sinl
3. Ifz =sinxcosy,r = +/t,y = 1/t,then — = t ¢
Y, Vit,y = 1/t, then - NG >

1 3
4. 1f f(z,y) = 2> + 22y — 3y® andu = §i+ gj,then Dyf(2,1)= 3—+/3

1 —1 1 -117 1. -1,
5. If f(z,y) = x/y, then V f(1,2) = (— —) or [5,71 or i+ —-j
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. Find(a) lim xysin

. Let f(a:, y) = 7% — 2zy + y2. Using the limit definition of partial derivative to show

fe(z,y) = 22 — 2y.

. . : Y’ y* sin’z
Show that the limit does not exist: (a)  lim

Y
(2,9)—(0,0) T2 + 12 (b) lim

(2y)—(0,0) 24 + yt

1 ) 1.3 + y3

. Find the first partial derivatives of the function: (a) f(z,y) = z3siny. () f(x,y) =

/ sin(e’)dt.
y

0 0

. Find 22 and 2= @22 +2° +322=1. ®yz+azhy =22
ox oy
0z 0z

. Find —and —: (a) 2 = (z—y)°, 0 = st?,y = s*t. (b)z = In(2x+3y),z = scost,

0s ot

y = tsins.

. Find the directional derivative of f at the given point P in the direction of the vector u:

@ f(z,y) = 2%e¥, P(3,1),u = —=5i+12j. () f(z,y,2) = 2> yz—ay2?, P(2,—1,1),
u = 4j — 3k

+ z

. Find V £(P): (a) f(,y) = sin(zy), P(1,0). (b)f(m,y,z)zyx P(8,1,3).

. Let f(x,y,2) = xIn(yz) and let u* be the unit vector that maximizes the directional derivative

Dy f(1,2,1). Findu* and Dy f(1,2, ).

xYz

Consider the equation  +y+ 2 = €Y%, Find the tangent plane and the normal line at P(0, 0, 1).
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(b)fax(x7y) = Sin(ex)u fy($7y) - - Sin(ey)

5L 5% %k
1| w2 14.3 — T & B
2 | 14.2 — ¥ 4§ 13,17
3 | (a)0, ()0 14.2 — ¥ 4% 31,51
4 | (a)fo(z,y) = 32°siny, f,(2,y) = 2° cos y,

14.3 — % 38 11,25

The normal line are L I = =

—x —2y —Iny -z
5 N 2y = v 14.3 — ¥ 4L 41,44
(a)2 3z 7Y 3z ()2 y—22""Y  y—22 AL
0z 2 24\4(42 0z 2 2,4 2
6 (a) P 5(st” — s°t)*(t st), T 5(st” — s°t)*(2st — s7)
0z  2cost+3tcoss 0z  —2ssint+ 3sins
= = = 14.5 — % %2 11,13
( )85 2scost+ 3tsins Ot  2scost+ 3tsins AL
2
7 | (a)6e, (b)g 146 — ¥ % 11
1 -1 -1
S | @VIL0) = (0.1), B)VIE1,3) = (;1, = 7) 146 — ¥ 4T 2931
1 V17 V17T 4417
Dy- L2, | =—F, t = [ R 14.6 — % 42
) f( 2) g " (0 17 17> 6= ¥4L30
10 | The equation of the tangent planeisx +y + 2z — 1 =0,

14.6 — ¥ 38 51
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