MAC 2313 (Calculus III) e/
Test 1, Friday October 6, 2017 — ﬁkam/

Name: PID:

Remember that no documents or calculators are allowed during the exam. Be as precise as possible in
your work. Guessing the correct answers won't give you any credits. You must show all your work to
deserve the full mark assigned to any question. Do not cheat, otherwise I will be forced to give you a
zero and report your act of cheating to the University Administration. You may use the back of the
page to show your work. Total= 90 points. Always do your best.

1. [10] Write down an equation for the plane P that contains the three points A(-1,2,3), B(1,1,1) and C(2,3,1), and
parametric equations for the line L that contains the points 4 and C. — o

n - iR ST
A__[j.: <[+\){—2,1‘-?‘>~——<;f (’ ?/ = R a2
& ol fo plane

o it ]
" i Do (-4 €I+ (2E

.__-ﬂ '

- L J ) _(2+2) i

2 -1 -z -_—_(4‘5“’-2?—%573 |
I peplig A

| — 2 y-2) +5(2-D=°,
Catodion B P a(x+1) =2(972) Loare’
Z%M@hfayf&ﬁ in[. So, pera—atdc eguohin for
~ = 2 +34, y=3+%, R e I
5o !

2. [15] a) Write down an equation for the sphere that has the points A and B from problem 1 as endpoints of a diameter.
. ok of B ool B = [—1EL 24t | =fo, 2, 2]

2z

Egeahon for Ghere | X4 (J=2) +(2-2)* = __Z_

b) Convert the equation 2sin(f) = 1 from cylindrical to rectangular coordinates, and identify the surface.
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c) Convert the point (-2, —2,2) from rectangular to spherical coordinates.
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2k. a) Find the vector component of 7 that is parallel to 7
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b} If 6 is the angle betwecn 7 and 7, find cos(f) and sin(6). Is # acute or obtuse?
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) Find the area of the parallelogram having 7 and 7 as adjacent edges
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) Set =1 — j —2k. Find the volume of the parallelepiped having 7, 7 and 7 as adjacent cdges
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4. [15] a) Show that the line L ; z = 1+42t, y = —1 —¢, z = 3 — 2t is parallel to the plane P : 2z + 2y + 2 = 7, and find
the distance between the line and the plane. P: 2%+ 2y+2 -
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b) Write down an equation for the surface that results when the hyperboloid of one sheet 2 — 9y% + 422 = 1 is

= z. Also identify the surface.
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[10] Decide whether the statement is true or false. No explanation needed _ e ('Jf( l}_" ) - @C x _'u;) e/
a) If 7 and ¥ are any two vectors, then x T is orthogonal to both @ and 7, True- ok é."_.;_— 9
e " b T3 N (WX e = @ox )N
>b) If @ and ¥ are orthogonal vectors, then ||# + T2 = || 7|2 + || 7|2 rewe = & oo
c) If f is differentiable at (1,—1,2), then f is continuous at (1,—1,2). T!'M‘E, TLep.W.: — (3.
d) If( )l i f(:.c y) = 3, then f(z,y) — 3 as (z,y) approaches (=1,1) along the line y = 1 and flz,y) — 3
z.y
as (z,v) approachcs (—=1,1) along the parabola y = 1 + (z + 1) Tf"“e Theore~—~— (%.2.2
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6. (10, Bonus] Use implicit differentiation to find g— and g— if y* + 2%z + tan (2y) = —
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7. [13] Let f(x,y,z) = 2°y®€***. a) Find the partial derivatives fz, f, and f.. b) Find f(—2y,3z,22). ¢) Find the local
linear approximation L to f at the point A(0,1,~1). d) Use the local lincar approximation L to f at A to approximate
£(0.03,0.99, —1.02). :
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