
Math 22100 Midterm Exam 2 Sample

Naughton

Name:

Instructions:

1. Please fill in your name, student ID number, and your 4-digit section number in the spaces
provided on the scantron and shade in the appropriate circles on the scantron.

2. Only the scantron answer sheet can be graded, so be sure mark your answers by shading
in the appropriate circles.

3. No regrades will be allowed for missing or incorrect answers on the scantron.

4. No books or notes are allowed.

5. A one-line display scientific calculator is allowed. No other calculators or electronic devices
are allowed.

6. Please turn off your cell phone.
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1. Find f ′(
5π

6
) if f(x) = cos(x) + sin(x)

A. 0

B.

√
3− 1

2

C.
−
√

3− 1

2

D.
1−
√

3

2

E.
1 +
√

3

2

2. Simplify
tan2(θ)− sec2(θ)

sec2(θ)

A. − csc2(θ)

B. − cos2(θ)

C. cos2(θ)

D. − sec2(θ)

E. sin2(θ)
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3. Compute
dy

dx
if y =

sec(x)

x2 + 1
.

A.
(x2 + 1) sec(x) tan(x)− 2x sec(x)

(x2 + 1)2

B.
(x2 + 1) sec2(x)− 2x sec(x)

(x2 + 1)2

C.
2x sec(x)− (x2 + 1) sec(x) tan(x)

(x2 + 1)2

D.
−(x2 + 1) csc(x)− 2x sec(x)

(x2 + 1)2

E.
2x sec(x)− (x2 + 1) sec2(x)

(x2 + 1)2

4. Find the slope of the tangent line to y = 2 tan(x) at x =
π

6
.

A.
2

3

B.
4

3

C.
8

3
D. 4

E. 8

3



Math 22100 Midterm Exam 2 Sample

5. Differentiate y = cot4(5x)

A. −20 cot3(5x) csc2(5x)

B. −20 cot3(5x) csc(5x) cot(5x)

C. 20 cot3(5x) csc2(5x)

D. 20 cot3(5x) csc(5x) cot(5x)

E. −20 cot3(5x) csc2(5x) cot(5x)

6. Differentiate y = cot(
√

3x)

A. −31/2

2
x−1/2 csc(

√
3x) cot(

√
3x)

B. −1

2
x−1/2 csc(

√
3x) cot(

√
3x)

C. −31/2

2
x−1/2 csc2(

√
3x)

D. −1

2
x−1/2 csc2(

√
3x)

E. −1

2
x−1/2 csc2(

√
3x) cot(

√
3x)
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7. Differentiate f(x) = sin2(x) cos(x2).

A. 2 sin(x) cos(x) cos(x2)− 2 sin3(x) cos(x)

B. 2 sin(x) cos(x2)− 2x sin2(x) sin(x2)

C. 2 sin(x) cos2(x2)− 2x sin2(x) sin(x2)

D. 2 sin(x) cos(x) cos(x2)− 2x sin2(x) sin(x2)

E. 2 sin(x) cos(x2)− 2 sin3(x) cos(x)
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8. Find the largest interval on which f(x) = x2 − 3x− 4 decreasing?

A. (−∞, 3
2
]

B. (−∞,−3
2
]

C. [3
2
,∞)

D. [−3
2
,∞)

E. [−3
2
, 3

2
]

9. Find the largest interval on which f(x) = x2 − 3x− 4 increasing?

A. (−∞, 3
2
]

B. (−∞,−3
2
]

C. [3
2
,∞)

D. [−3
2
,∞)

E. [−3
2
, 3

2
]
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10. Find the largest interval on which f(x) = x3 − 6x2 + 9x− 3 is concave down?

A. (1, 3)

B. (−∞,−2)

C. (2,∞)

D. (−∞, 2)

E. (0, 3)

11. Find the largest interval on which f(x) = x3 − 6x2 + 9x− 3 is concave up?

A. (1, 3)

B. (−∞,−2)

C. (2,∞)

D. (−∞, 2)

E. (0, 3)
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12. Find the relative maximum point of y = 9x+
1

x

A. (3, 82/3)

B. (-3, -82/3)

C. (1/3,6)

D. (-1/3,-6)

E. (1,1)
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