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

MATH 201 - Term 162 - Exam I

Duration: 120 minutes
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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 without justification.

4. Make sure that you have 8 pages of problems ( Total of 10 Problems)

Question | Points | Maximum
Number Points

1 9

2 14

3 18

4 14

5 8

6 6

7 9

8 9

9 8

10 5

Total 100
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3
1. Let C be the parametric curve x = sin2t, y =sint —cost, 0 <t < T

a) (4-points) Eliminate the parameter to find a Cartesian equation of the curve C
and identify it.
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b) (5-points) Sketch the curve C and indicate the initial point, the terminal point,
and the direction in which C is sketched as the parameter increases.
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2. Let C be the parametric curve z =3 — ¢, y = 22, —00 < t < 0.

6
a) (F-points) Find a Cartesian equation of the tangent line to the curve C at the

point corresponding to the parameter ¢t = —1.
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b) (5-points) Find the points, if they exist, on the curve C at which there exists a
vertical tangent line or a horizontal tangent line.
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@/—points) Set up an integral that represents the area of the surface obtained by
rotating the portion of the curve C on the interval 1 <t < 2 about the z-axis.
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3. Let C be the polar curve r = 0%, —m < 6 <.

(a) (4-points) Sketch the curve C. A o\l
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(b) (5-points) Find the slope of the tangent to the curve C' at § = /4. C“/‘C _ 9@
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(c) (9-points) Find the length of the curve C.
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4. (14-points) Let R be the region inside the circle r = 2 cosf and between the vertical
lines 8 = g and r = 5 sec 6. Sketch the region R and find its area.
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5. Consider the sphere given by the equation z2 + y2 + 2% — 2z — 4y + 82 = 15.

(a) (4-points) Find its center and radius.
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(b) (4-points) Determine whether the origin is located outside, on, or inside this
sphere. Give reasons to your answer without using sketches.
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6. (6-points) Describe in terms of inequalities, the closed solid cylinder between the
disk with center (1,—2,—1) and radius 2 on the plane y = —2 and the disk with
center (1,3, —1) and radius 2 on the plane y = 3.
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7. Let A, B, C, and D be the vertices of the rectangle whose sides are 3 and 4 units
as shown in the picture
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(a) (3-points) Express the vector operation AC+BD-BC asa single vector and
find its magnitude.
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(b) (3-points) Find AC o AD.
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8. Let a= (1,—2,2) and b = (4,1,5) be two vectors.

(a) (4-points) Find proj,b.

aeb= 4 -2 #10= 12 g

lal- \haiy =3 U

b-—pre:)jub is cu"t[ﬂoﬁowa to U ié e d o//lg ,‘g (b..f,fchl,)‘,o:o

vE

( <3 ~
—prov o - . : h - —

b-pros b)eQ <L 4,25 022> :g;_-_z_%;%:@

(¢) (2-points) Express b as sum of two vectors where one of the vectors is parallel
to a and the other is orthogonal to a.
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9. (8-points) Let P(2,0,-3), Q(1,4,5), and R(7,2,9) be the vertices of a triangle.
Find the angle at the vertex Q.
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10. (5-points) Find the value of = so that the volume of the parallelepiped determined
by the vectors u =5i —2j +k, v=4i—j+k,and w=1i—j+zkis equal to 0.
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