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1. (6 points each) Evaluate or prove non-existence of the following limit.
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. (10 points) Find the values of gi— and g—; of the equation 2z® — zy + sin(yz) + ye®* —2 =0 at
the point (1, —1,0).

1
. Let f(z,y, z) = cos(zy) + e¥* + In(2z) and a point P(1,0, 5)
(a) (6 pts) Find the gradient (# %) of f at the point P.

(b) (6 pts) Find the directional derivative (% %) ¥ #) at the point P in the direction of
v =1i+2j+ 2k.

(c) (4 pts) Find the directional derivative in the direction which the function decrease most

rapidly (£ HE T E&BR T G FH).

. (12 points) Find the extreme values (#1#) and saddle point ($225) of the function
f(z,y) = e7¥(z* +¢7).

. (6 points each) Find (a) the tangent plane (¥7F &) and (b) the normal line (34 4) of the
surface z = zsecy — ye® at the point (0,0, 0).

. (10 points) Find the function f(z,y, z) such that the gradient of f is

Vf=¢€e"cosyi—e*sinyj+2zk

and satisfies f(0, —g—, 1)= %
. (6 points each) Evaluate the following integrals.
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. (10 points) Use cylindrical coordinate (i 44 4% %) to find the volume of the solid bounded
above by z = 22 and below by z = 2z? + 2°.
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