King Fahd University of Petroleum and Minerals
Department of Mathematics and Statistics

MATH 201 - Term 162 - Exam II

Duration: 120 minutes
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Name:_ ~ ID Number:
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Instructions:

1. Calculators and Mobiles are not allowed.

2. Write neatly and legibly. You may lose points for messy work.
3. Show all your work. No points for answers wi.thout justification.

4. Make sure that; you have 6 pages of problems ( Total of 10 Problems)

Question | Points | Maximum
Number ‘ Points

1 | 18

2 7

3 12

4 6

5 8

6 8

7 10

8 13

9 9

10 9

Total 100




Math 201-T-162 ( Exam II ) Page 1 of 6

I. Consider the lines
Ll:z=—-4t, y=1, z2=4+1t, —oco <1 < 00,
L2:0=28s—-4, y=584+1, 2=5—-38, —00< s <o0.
a) (6-points) Find, if it exists, the point at the intersection of L1 and L2.
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~b) (7-points) Find the symmetric equations of the line passing through the point
(1,2,3) and perpendicular to L1 and L2.
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c¢) (5-points} Find an equation of the plane containing the lines L1 and L2.
dxds , @s ' palt @J) . 1S norma | to te plane.
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2. (T-points) Identify the quadric surface 2% + 4y? — 2z + 16y — 2z + 18 = 0 and its
traces on the planes z = k for & any real number.
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3. Let f(z,y) = —

In(e? — z2 — 4y?)°
(a) @ points) Find and sketch the domain of f.
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(ﬂ points) Find and identify the level curve f(z,y) =
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4. (6-points) Find the limit or show that it does not exist.
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5. (8-points) Determine whether f(z,y) = { z* +y? (:9) # (0.0) is continuous

0, if (z,7) = (0,0)

at (0,0) or not. Give reasons for your answer.
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6. (8-points) Let f(z,y,2) = ze™ sin® z. Find fy,,(—1,0,7/4).
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7. (10-points) Let u = 1/z® — y? where z(r, s,t) = r(s +¢) and y(r,s,t) = —

chain rule to calculate Ou at (r,s,%) = (3,-1,2).
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8. Consider the surface given by the equation sin (xz) — 4 cos(yz) = 0 and the point
P(m,—m/2,1) on this surface.

(a) (9-points) Find the parametric equations of the normal line to the above sur-
face at the point P.

Consider the  goven surfuce as the Jevel surface ﬂa"jr'ﬁ)zO
Where Wﬂug.%)r: s (x2) -4 ees ly2).
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(b) (4-points) Find an equation of the tangent plane to the above surface at the
point P.
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9. (9-points) Find the maximum rate of change of f(z,y,2) = ¢®* ¥ at the point
(—2,1,-1) and the unit vector along which it occurs.

Gptugre)= <2 0y S L2 > Bpe |
244) <, ~2e,-2e > o M2 30 1o
Vp211):<-e, ~2e e’>i}”’)vﬂ“ )< 3e. e

»ﬁlu: MQ)LPmuuw ﬁa& oﬁ, C/L\O!M%Q {1.5 ]Vﬁ (“2,4,--’()} .=3€_ Q,‘p%ﬁ;s

WL:(/&, if OCCetrs 1S . Vﬁ( 2.1 /0 =i<‘\2 2>
}Vﬁ(%u 1))

'&Lw it Vector o leu 3

2
10. (9-points) Find the linearization of f(z,y) = #%y — /7 + 1 at (=1, —4) and use it
to estimate the value of f(—1.05, —3.96).
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An__alternative_ Solution to  Quextiont
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