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1. If the parametric equations of the line passing through the point (2,3,4) and per-

pendicular to the plane given by 3z + 2y — 2 = 6 are
r=2+4at, y=3+0, 2z=4-—t,

then a + b =

2. The graph of the equation 2% — 2y? + 22 — 4o + 4y — 62 = k, represents

a) an elliptic cone if k= —11.

(a)
(b) a hyperboloid with two sheets if & = 0.
(c) a hyperboloid with one sheet if k= —20.
(d) an elliptic cone if &k = 20.

(e) an ellipsoid if &k = 1.

(correct)

(correct)
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3. If z is defined implicitly as a differentiable function of x and y by the equation

3222 — a%y? 4+ 223 + 3yz — 5 =0,

z
then — is equal to

ox

(a) 22(y* — 32)

(correct)

322 + 222 + y)
21

3(x2 4222 4+ y)
—2z(y? — 32)

(c) 3(x? 4222 4+ y)
2(xy? — 3wz — 32%)
3(x? +y)
2%y — 32
322 + 222 + y)

(b)

(d)

(e)

4. The range of the function f(z,y)

a) (—o0,2In5]

=In (25 — 2% —y?) is

(correct)

(a)

(b) (—00,51n 2]
(c) [2In5,00)
(d) (0,51n5]
(e) (—o0,0)
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5. If the symmetric equations of the normal line to the surface z = ye?* at the point
(0,2,2) are given by

r y—2 z-—2

8 b c
then b+ c=
(a) 0 (correct)
(b) 1
(c) 2
(d) -1
(e) —2
6. Consider the function f(z,y) = (2% + yQ)%, then
(a) fx(07 0) = 0. (correct)
(b) f2(0,0) and f,(0,0) do not exist.
(d) f,(1,1) = 3.
(e) fx(L 1) 7é fa:(lv _1)
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7. The total resistance R (in ohms) of two resistors connected in parallel is given by

11 N 1
R R, Ry

By using the differentials dR, the change in R as R; is increased from 10 ohms to
10.5 ohms and Rj is decreased from 15 ohms to 13 ohms, is approximately equal to

(a) —0.14
(b) 0.14
(c) —0.39
(d) 0.39
(e) —1.40
8. lim —

(29)—(00) VT — /T

oes not exist

o = O QL

see the last

(correct)

(correct)



see the last page
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9. Let f(z,y,2) =ye* +xlnz, then f,..(1,1,1) 4+ f...(1,1,1) + f...(1,1,1) =

(a) -3 (correct)
(b) —1

(c) 1

(d) —27

(e) =8

10. The maximum value of the directional derivative of f(z,y) = y* — x,/y at the
point (0, 3) is equal to

(correct)
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11. If the equation of the tangent plane to the surface 2 — 222 — 2y% = 12 at the point
(1,—1,4) is given by x + ay + bz + ¢ =0, then a + b+ ¢ =

(a) 3 (correct)
(b) 4
(c) =2
(d) 2
(e) 5

12. The distance between the point (2,8,4) and the plane 2z + y + z = 5, is equal to

(correct)
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13. The directional derivative of f(z,y) = x?sin 2y at the point (1, %) in the direction
of the vector v = 3i — 4j, is equal to

8

(a) Eg (correct)
6

(b) ¢
8

(c) 5

(d) 8

(e) —8

ow
14. If w =2y + yz + xz, where x = scost, y = ssint, and z = t, then — when
S
s=1andt =27 isequal to

(correct)
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15. If  is the angle of inclination of the tangent plane to the surface 322 +2y> — 2z = 4
at the point (1,1, 1), then cosf =

(correct)




8. lim —

)00 VI —\f§

(a) does not exist _(correct)
(b)

(¢
(d
(

C

N = O
=

)
)

The domain of the function f(x,y) = \/;:2’/7 is D={(x,y):x>0andy > 0}.No

matter which curve is selected in the first quadrant, the limit approaches zero.

According to the definition of the limit stated in our textbook (page 885,
Section 13.2), the Limit of a Function of Two Variables is defined as follows:

Definition of the Limit of a Function of Two Variables

Let f be a function of two variables defined, except possibly at (x,, y,), on an
open disk centered at (x,, v,). and let L be a real number. Then

lim )f(.\'. y)=1L

(x, v)=lx,, v,

if for each & > 0 there corresponds a > 0 such that

|f(x,y) — L| < & whenever 0 < /(x — xp)%> + (y — yp)* < @.

This definition clearly indicates that for a limit to exist, there must be an open disk
containing the point (xg, yo) in which the function f is defined on this desk (except
possibly at (xq, yo)). If such a disk cannot be found, then the limit does not exist.

The Limit of a Function of single Variable is defined as follows:

Definition of Limit

Let f be a function defined on an open interval containing ¢ (except possibly
at ¢), and let L be a real number. The statement

lim f(x) = L
fraes

means that for each & > 0 there exists a § > 0 such that if
0<|x—¢c|l<é

then

|[flx) — L] < e.

This definition indicates that for a limit to exist, there must be an open interval
containing the point ¢ in which the function f is defined on this open interval
(except possibly at ¢). If such an interval cannot be found, then the limit does not
exist. For example glcl_7)1(1) \/x DNE.






