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Math 131
Exam 1

Name:
ID:

This exam has:

• 18 multiple choice questions worth 4 points each.
• 2 hand graded questions worth 14 points each.

Important:

• No graphing calculators!
Any non-graphing, non-differentiating, non-integrating scientific calculator is fine.
• For the multiple choice questions, mark your answer on the answer card.
• Show all your work for the written problems. Your ability to make your solution clear will be

part of the grade.
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1. What is the natural domain of the function

f(x) =

√
1− x

(x− 2)2

(a) (−∞, 0)

(b) (−∞, 0]

(c) (−∞, 1]

(d) (−∞, 1)

(e) (1,∞)

(f) [1,∞)

(g) (2,∞)

(h) (1, 2)

(i) All real numbers except 1 and 2

(j) All real numbers except 2

2. Let f(x) = x2 and g(x) = x+ 2. What is f ◦ g ◦ f(1)?

(a) 2

(b) 3

(c) 4

(d) 5

(e) 8

(f) 9

(g) 10

(h) 11
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3. Suppose sinx = 3
5

and cos x < 0. What is tanx?

(a) −4/3

(b) −4/5

(c) −3/4

(d) −3/5

(e) 3/5

(f) 3/4

(g) 4/5

(h) 4/3

(i) π/6

4. Let f(x) = 4 · 32x. If you write f as f(x) = A ekx, what is k?

(a) 3 ln 2

(b) 4 ln 2

(c) 6 ln 2

(d) 2 ln 3

(e) 2 ln 12

(f) 2

(g) 4

(h) 9

(i) 12
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5. Solve for x

2e3x+1 = 10

(a) ln 5

(b) 1
3
(ln 5− 1)

(c) 1
2
(ln 10 + 1)

(d) 1
2
(ln 10− 1)

(e) ln 10 + 1

(f) ln 10− 1

(g) ln 5 + 1

(h) ln 5− 1

6. If f(x) = 2x− 5, what is f−1(−15)?

(a) −35

(b) −15

(c) −5

(d) 0

(e) 5

(f) 15

(g) 35

(h) f has no inverse
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7. Which of the following functions below, all definied on the real line, have an inverse function?

I. f(x) = 2x− 4

II. g(x) = 5e2x

III. h(x) = 3(x− 1)2 + 2

(a) None of these

(b) I only

(c) II only

(d) III only

(e) I and II only

(f) I and III only

(g) II and III only

(h) I, II and III

8. Solve for x. Find the smallest solution greater than or equal to 0.

cos2 x− cosx = 2

(a) 0

(b) π/6

(c) π/3

(d) 3π/4

(e) π

(f) 3π/2

(g) 5π/3

(h) No solutions
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9. Find the limit

lim
x→0

4x2 + 5x+ 12

6x2 − 27x+ 1

(a) 0

(b) 2/3

(c) −5/27

(d) 4

(e) 5

(f) 6

(g) 12

(h) −27

10. Is it possible for a function, f(x) to have the following properties:

I. f(2) = 2

II. lim
x→2

f(x) = 1

(a) Yes

(b) No

(c) Can not be determined from the information
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11. Consider the graph of the function F (x) below.

0 1 2 3 4 5

−1

0

1

2

3 F (x)

Find (
lim
x→2

F (x)
)

+ F (2) +

(
lim
x→3+

F (x)

)
−
(

lim
x→4

F (x)
)

(a) −1

(b) 0

(c) 1

(d) 2

(e) 3

(f) 4

(g) 5

(h) 6

(i) Does not exist

12. Find the limit

lim
h→0

(2h− 3)3 + 27

h

(a) −27

(b) 2

(c) 8

(d) 0

(e) 27

(f) 54
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13. Let

f(x) =

{
x− 3 if x < 5

2x− 6 if x ≥ 5

Find

lim
x→5−

f(x)

(a) −4

(b) −3

(c) −2

(d) −1

(e) 0

(f) 1

(g) 2

(h) 3

(i) 4

(j) Limit does not exist

14. Suppose you know the following about the functions f(x) and g(x).

lim
x→1

f(x) = 3 lim
x→1

g(x) = −1

f(1) = 1 g(1) = 3

Find

lim
x→1

f(x)− g(x)

2− g(x)

(a) −4

(b) −4/3

(c) −1

(d) 0

(e) 1

(f) 4/3

(g) 4

(h) Does not exist

(i) Can not be determined from the given information
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15. Let f(x) and g(x) be functions with domains all real numbers. Which of the following statements
are always true.

I. If lim
x→0

f(x) and lim
x→0

g(x) exists then lim
x→0

[f(x)/g(x)] exists.

II. If lim
x→0

f(x) and lim
x→0

g(x) exists then lim
x→0

[f(x)− g(x)] exists.

III. If lim
x→0

f(x) and lim
x→0

[g(x)− f(x)] exists then lim
x→0

g(x) exists.

(a) None of these

(b) I only

(c) II only

(d) III only

(e) I and II only

(f) I and III only

(g) II and III only

(h) I, II and III

16. Find

lim
x→0

tan(98x)

tan(99x)

(a) 0

(b) 98/99

(c) 99/98

(d) 1

(e) Does not exist
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17. Suppose you know the following about the function f(x):

2x4 − x3 ≤ f(x) ≤ 5x− 4, 0 ≤ x ≤ 2

Find

lim
x→1

f(x)

(a) −1

(b) 0

(c) 1

(d) 2

(e) 3

(f) 4

(g) 5

(h) Does not exist

(i) Unable to determine from the given information

18. Suppose

f(x) =

{
ax+ 4 if x < −1

2x+ a if x ≥ −1

Find a so that f(x) is a continuous function.

(a) 0

(b) 1

(c) 2

(d) 3

(e) 4

(f) 5

(g) 6

(h) 7

(i) It is not possible to find such an a.
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19. Let f(x) =
√
x.

(a) Find the slope of the secant line on the graph between x = 16 and x = 16 + h.

(b) Take the limit of your secant line to find the slope of the tangent line, f ′(16).

(c) Find the equation of the tangent line at x = 16.
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20. Let

f(x) =
x2 − 9

x− 3

(a) Find lim
x→3

f(x)

(b) What is the domain of f(x)?

(c) What is the range of f(x)?


