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Q:1 (12 points) Find the distance from the point A(1, —1,—2) to the plane containing the
points P(1,3,2),Q(3,—1,6), and R(5,2,0).
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Q:2 (10 points) Find the region between the surfaces

r=+1y?+22 and Y+ =1, 2<2r<3
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Q:3 (14 points) Let f(z,y) = /22 +y>—1 + In(4—2? —¢?).
(i) Find and sketch the domain of f.
(ii) Find the range of f.

(iii) Find an equation for the level curve through the point (1, 1).
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3y
:4 (10 points) Let = —
Q:4 (10 points) Let f(z,y) = — vy

(i) Evaluate ( l)iH%O 0 f(z,y) along the line x = my, where m is a constant.
x7y _> b

(ii) Evaluate lim  f(z,y) along the curve x = y3.
(z,y)—(0,0)

(iii) Does the limit ~ lim  f(z,y) exist 7
(z,y)—(0,0)
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Q:5 a (4 points) Identify the quadratic surface 12 —2x +y + 22 — 42 +5=0

(b) (5 points) Find the point of intersection of lines, if they intersect

Ll:x=3+2t, y=—1+4t, z=2—1t, —o0<t<oo
L2: x=1+4s, y=1+2s, 2+ —3 + 4s, —00 < 8§ <00

2

0y Ox

(b) (5 points) Compute for f(z,y) = ¥ at point (2, 3).
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Q:6 (a) (8 points) Use implicit differentiation to find % and % if
Z Y
Ty
tan <z> = In(y + 2).

o 2
(b) (8 points) Find 8_w’ whenu =—1,v=1ifw=2y+lnz, x= U—, Yy = utv, z=cosu.
v u
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Q:7 (10 points) (a) Find the directional derivative of f(z,y) = tan™" (g) + v/3sin! (%)

at the point P(1,1) in the direction U =31—4j
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Q:8 (14 points) Find the linearization L(z,y, z) of the function f(z,y, z) = 2> +ay+yz+12° at
point P(1,1,2). Then find an upper bound for the magnitude of the error E in the approximation
f(z,y,z) = L(x,y, z) over the region:

R:|zr—1] <001, |y—1] <0.01, |z —2| <0.08.



