Test 1

Name: KEY

x
1 (8pts). Find  lim LT exists, or show that the limit does not exist.

(z,9)—(0,0) @2+ 2y?

Since f(0,y) =0, so f(z,y) -0 as (x,y) — (0,0) along the y-axis.
However, f(z,z) =1/3, so f(z,y) — 1/3 as (x,y) — (0,0) along the line y = x.

Since we have obtained different limits along different paths, the given limit does not exist.

2 (8pts). Find an equation of the tangent plane to surface z =1+ zIn(xy — 5) at point (3,2).

fm:0+1-1n(xy—5)+x-xy{5 = f2(3,2)=0+0+6=6

fy=0+42 50 = fu(3,2)=0+9=9

f(3,2)=1+0=0. Sotheequationis’z—l:6(x—3)+9(y—2)‘ or ’z:6x+9y—35
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3 (9Ipts). Let w=zxe¥? x=s5-2t, y=st, z=15. Find a—qf when s=2,t=2.
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When s =t=2, x=2-4=-2, y=2-2=4, 2=22=4. So

5=

ow

5 = ¢(=2) +(=1/2)e(2) + (1/2)e(4) = —e

4 (9pts). Find the directional derivative of f(x,y,z) = xze¥ 4+ ye® + ze® at point P(0,0,1) in the direction (1,1, —2).

V= fo fy: fy) = (Y + ze*, ze¥ +e*, ye* +e”) =(2,e,1)
u=(1,1,-2)/\/12 +12 + (-2)2 = (1,1,-2)/V/6
So Duf =Vf-u=(2+e—2)/vV6=e/\V6.




5 (9pts). Find all critical points of f(x,y) = = + 4y — In(zy?).
Then determine if they are local maxima, local minima, or saddle points.

fo=140-2=1-120 = a=1
fy:0+4—ix7§’:4—%:() — y:%. Sotheonlycriticalpointis(1,%)

e =1/22 =1, fuy, =0, [y, =2/y*=38.

D = foafyy — g?y =8>0, fuaxz=1>0, so f(1, %) =3+ 21In2 has a local minimum.
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6 (9pts). Calculate the iterated integral / / ye® dydz.
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7 (9pts). Evaluate the double integral / / ydA, where D is enclosed by curves z =y and = = 3% — v.
D

Intersection: y:yQ—y — y2—2y:O = yly—2)=0 = y=0,2
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8 (9Ipts). Evaluate / / e T v dA, where D is enclosed by the semicircle z = 1/4 — y2 and the y-axis.
D
Using polar coordinates, we can describe D as 0<r <2, —7/2<60<m7/2
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Using 22 + y? = 2 we have
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(here we use f:/jz df =7, and [ e rdr = _716*"2, which can be obtained by using substitution u = —r?)



