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1. The parametric curve

x = t− 6, y = t2

(a) is concave upward for all values of t ∈ (−∞,∞). (correct)

(b) is concave downward for all values of t ∈ (0,∞).

(c) is concave upward only for t > 0 and concave downward for t < 0.

(d) has a slope 2 when t = −1.

(e) has a horizontal tangent at t = 1.

2. The graph of the parametric curve

x =
4

cos t
, y =

3 sin t

cos t
is

(a) a hyperbola (correct)

(b) a line

(c) an ellipse

(d) a circle

(e) a parabola



252, Math 201, Exam 1 Page 2 of 8 MASTER

3. The vector component of u⃗ = ⟨−9,−2,−4⟩ orthogonal to v⃗ = ⟨0, 4, 4⟩ is

(a) u⃗+
3

4
v⃗ (correct)

(b) u⃗− 3

4
v⃗

(c)
3

4
v⃗

(d) −3

4
v⃗

(e) u⃗− 4

3
v⃗

4. If the area of the surface generated by revolving the parametric curve

x =
t3

3
, y = t+ 1, 1 ≤ t ≤ 2,

about the y-axis, is equal to
π

9

(
a

3
2 − b

3
2

)
, then a+ b =

(a) 19 (correct)

(b) 15

(c) 17

(d) 18

(e) 16
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5. The slope of the tangent line to the polar curve

r = 2(1− cos θ)

at the point corresponding to θ =
4π

3
is equal to

(a) 0 (correct)

(b)
√
2

(c)

√
3

2

(d)
1

2
√
3

(e)
1√
3

6. The polar equation r2 = 4 sec θ csc θ can be converted to the rectangular equation

(a) y =
4

x
(correct)

(b) y = 4x

(c) y = 2x

(d) y =
2

x

(e) y =
x

2



252, Math 201, Exam 1 Page 4 of 8 MASTER

7. The graph of (x2 + y2)3 = 4x2y2 is

(a) a four-petal rose (correct)

(b) a cardioid

(c) a circle

(d) a limacon with an inner loop

(e) a lemniscate

8. The area of the region enclosed by the cardioid r = 2(1 + cos θ) is equal to

(a) 6π (correct)

(b) 2π

(c) 12π

(d) 3π

(e) 4π
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9. The product of all possible values of α such that the points

P (0, 2, 1), Q(α− 1, 0, α), R(5,−α, 6)

are collinear, is equal to

(a) −12 (correct)

(b) −1

(c) 1

(d) 12

(e) 7

10. Let α be the angle between the two nonzero vectors u⃗ and v⃗. If

u⃗ · v⃗ = −1 and ||u⃗× v⃗|| = 1√
3
, then sec(α) =

(a) − 2√
3

(correct)

(b) −2

(c)
2√
3

(d) −
√
3

(e)
√
3
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11. The area of the region inside the circle r = 1 and outside of the cardioid
r = 1− cos θ is equal to

(a) 2− π
4 (correct)

(b) 1− π
8

(c) 4− π
2

(d) 2 + π
4

(e) 1− π
4

12. If the standard equation of the sphere with center (−4, 5, 6) and tangent to the
yz-plane is (x− a)2 + (y − b)2 + (z − c)2 = r2, then a+ b+ c+ r2 =

(a) 23 (correct)

(b) 31

(c) 32

(d) 43

(e) 11
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13. The triangle with the vertices

P (1, 2, 0), Q(0, 0, 0), R(−2, 1, 0)

(a) is a right triangle (correct)

(b) is an obtuse triangle

(c) is an acute triangle

(d) has an area of 5

(e) has an area of 10

14. The value of c for which the three vectors

u⃗ =< 1, c,−7 >, v⃗ =< 2,−1, c >, w⃗ =< 0,−9, 18 >

are coplanar (lie in the same plane) is

(a) 4 (correct)

(b)
1

4

(c) −2

3

(d) −12

5

(e)
27

7
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15. If the angle between the two unit vectors A⃗ and B⃗ is 120◦, then ||B⃗ − A⃗|| =

(a)
√
3 (correct)

(b)
√
2

(c) 2

(d) 1

(e) 3




