King Fahd University of Petroleum & Minerals
Department of Mathematics and Statistics
Math 201: First Major Exam, Summer 153 (120 minutes)

Coordinator: Jawad Abuihlail

Solve all problems. Show full details of your solu-
tion.
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Q1. Consider the parametric curve
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(a) (4 points) Find a cartesian equation for the
curve.
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(b) (8 points) Sketch the curve and indicate the

direction in which the curve is traced as increases (with
an arrow) as well as the start and the end points.
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Q2. Consider the parametric curve C

r=t,y=t—t’,teR.

(a) (8 points) Find the equations of the tangents to

the curve C at the point (z,y) = (1,0). ) )
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(b) (6 points) Find the point(s) at which the tan-
gent is horizontal.
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(¢) (4 points) Find the point(s) at which the tangent
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Q3. (10 points) Find the length of the polar curve @
\ pr

r=1-—cosf
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Q4 (6 points) Consider A(1,2, 5) and B(0,1,3).
Find the coordinates of the point C on the line segment

AB such that \Rl =3 \C—B)\
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Q5. (15 Points) Use polar coordinates to find the
area of the region common to the circles

24yt =4dand 2’ +y° =4z
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Q6. Let ¥ =< 2,—3,1 > and T O ([

(a) (5 points) Find two unit vectors parallel to the
vector 2
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(b) (5 points) Find the vector projection of o on
w. 9 s
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Q7 (8 points) Let 7 =< z,y,2 >, ¥ =<1,2,3> >
and W =< 2,-1,1>. Show that the vector equation

(?—v).(?—m=o

represents a sphere. Find the center and the radius of

that sphere.
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Q8. (10 points) Check whether the four points
P(3,0,1), Q(-1,2, 5), R(5,1,—1) and S(0,4,2) lie on
the same plane or not.
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Q9. (10 points) Check for symmetries and sketch
the polar curve 7 = |1 +2cos 6.
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