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Math 201 Major Exam I
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e Mobiles, calculators and smart devices are not allowed in this exam.

e Provide all necessary steps required in the solution.
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Q:1 (8 +4 points) Consider the parametric cquations of a curve C
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(a) Sketch the curve and indicate with an arrow the direction in which the curve is traced
as L increases.
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(b) Eliminate t to find the corresponding cartesian equation.
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Q2B +3+5 points) Consider the parametrie equations of a curve C :
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(b) For which values of ¢ is the curve concave upward 7
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(c¢) Find an equation of the tangent line to the curve C when { = 1.
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Q:3 (10 points) Find the length of the curve defined by
J:—tcosL, y =tsin(t), 0 <t<L
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Q:4 (a)(3 points) Find polar coordinate (r,8) of the rectangular point (—2,2) in such a way
that r < 0and 27 < ¢ < 41
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(b)(4 points) Sketch the region in the plane consisting of points wlose polar coordinates
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satisly the conditions —1 < r < 2 and e <#< 7
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(c) (4 points) Convert the polar equation v = sin(f) — 2 cos(f) to a cartesian equation.

)
Sketch the resulting equation. ;L
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Q:5 (a)(8 points) S}

teleh on the same polar coordinate system the curves
7 = siu(@) and r = sin(24)
of intersection if any. o
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and find the point(s)
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(b) (8 points) Find the area of the region that lies inside both curves
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Q:6 (a)(4 points) Fj ;
¢ 8) Find an equation of the sphere {hal passes throue » poi —
whose centor . .01, q of the sphere that passes through the point (0,1, —1) and
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(b) (3 points) Write inequalities to describe the region between ( but not on ) the yz-plane
and the plane z = 8. '
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(c) (5 points) Let A(=2,0,1) and B(1,3, =2) be two points in three dimensional space.
(i) Find AB.
(ii) Find a unit vector that has the same direction of AB.
(iii) Find a vector of magnitude 7 and having the opposite direction of ﬁ
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. A S 5
Q:7 Let & =230 ~] >0 =< -1,4,1>and @ =< 12,1,2 > be three vectors.

(a) (4 points) Find the scalar projection of T onto .
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(b) (5 points) Find the vector projection of b onlo .
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(¢) (5 points) Find two unit vectors that are orthogonal to both
—-}
T =< 3,0,-1>and b =< —-1,4,1>.
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:8 (12 points) Find the volume of the parallelepiped determined by the veetors OA, (ﬁ, and

C where Q is the origin and A(1,2,-1), B(-2,0,3), C(0,7,—4).
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