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MATH 133 Fall 2022 Final Exam
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Your name

The exam has 12 different printed sides of exam problems and 1 side workspace.

Duration of the Final Exam is two and a half hours. There are 12 problems, 10 points each. Only 10 problems

will be graded. If you solve more than 10 problems, you must cross out the problem(s) in the box above that must

not be graded. If you solve more than 10 problems and do not cross out problems, only the first ten problems

will be graded. Show all your work for full credit. Books, notes etc. are prohibited. Calculators, cellphones,

earphones, AirPods and cheat sheets are NOT permitted.

1) Let f(x) = 2x, g(x) = x2.

(i) (4 points) Compute the composite functions f ◦ g and g ◦ f .

(ii) (3 points) Determine the domain of f ◦ g.

(iii) (3 points) Find the range of f ◦ g.
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(i) (1 point each) Identify each of the following functions as polynomial, rational, algebraic, or transcen-

dental.

(a) f(x) = x2 − 3x+ 1

(b) f(x) = 5x

(c) f(x) =
2x3 + 3x

9− 7x2

(d) f(x) = x2 + 3x−1

(e) f(x) =
√

1− x2

(f) f(x) = sin(3x)

(ii) (2 points each) Determine whether the function is even, odd, or neither.

(a) f(t) =
1

t4 + t+ 1
− 1

t4 − t+ 1

(b) H(θ) = sin(θ2)
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(i) (5 points) Assume that tan θ = 4, where π ≤ θ < 3π/2. Find sin θ, cos θ, sec θ, csc θ, cot θ, and sin 2θ.

Hint: sin 2θ = 2 sin θ cos θ

(ii) (5 points) You are given a point on the unit circle centered at the origin. Find the x coordinate and

the values of the six trigonometric functions.

P
(
x,−
√

15

4

)
, x > 0
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4) (10 points) For the function h whose graph is given, state the value of each quantity, if it exists. If it does not

exist, explain why.

92 CHAPTER 2  Limits and Derivatives

   1. Explain in your own words what is meant by the equation

lim
x l 2

 f sxd − 5

   Is it possible for this statement to be true and yet f s2d − 3? 
Explain.

  2. Explain what it means to say that

lim
x l 12

f sxd − 3    and     lim
x l11

 f sxd − 7

   In this situation is it possible that limx l 1 f sxd exists?  
Explain.

  3.  Explain the meaning of each of the following.
 (a) lim

x l
 

23
f sxd − ` (b) lim

x l 41
f sxd − 2`

 4.  Use the given graph of f  to state the value of each quantity,  
 if it exists. If it does not exist, explain why.

 (a) lim
x l

 

22
f sxd (b) lim

x l 21
f sxd (c) lim

x l 2
 f sxd

 (d) f s2d (e) lim
x l 4

 f sxd (f ) f s4d

y

0 x2 4

4

2

 5.  For the function f  whose graph is given, state the value of 
each quantity, if it exists. If it does not exist, explain why.

 (a) lim
x l 1

 f sxd (b) lim
x l 32

f sxd (c) lim
x l 31

f sxd

 (d) lim
x l 3

 f sxd (e) f s3d

y

0 x2 4

4

2

 6.  For the function h whose graph is given, state the value of 
each quantity, if it exists. If it does not exist, explain why.

 (a) lim
x l 232

hsxd (b) lim
x l 231

hsxd (c) lim
x l 23

hsxd

 (d) hs23d (e) lim
xl

 

02 
hsxd (f ) lim

x l
 

01 
hsxd

 (g) lim
x l 0

 hsxd (h) hs0d (i) lim
x l 2

 hsxd

 ( j) hs2d (k) lim
x l

 

51
hsxd (l) lim

x l
 

52 
hsxd

y

0 x2_2_4 4 6

  7.  For the function t whose graph is given, state the value of 
each quantity, if it exists. If it does not exist, explain why.

 (a) lim
t l 02

tstd (b) lim
t l 01

tstd (c) lim
t l 0

tstd

 (d) lim
t l 22

tstd (e) lim
t l 21

tstd (f ) lim
t l 2

tstd

 (g) ts2d (h) lim
t l 4

 tstd

y

t2 4

4

2

 8.  For the function A whose graph is shown, state the following.
 (a)  lim 

x l23
 Asxd (b) lim

x l22
 Asxd 

 (c) lim
x l21

 Asxd (d)  lim 
x l21

 Asxd

 (e) The equations of the vertical asymptotes

0

y

x2_3 5

 9.  For the function f  whose graph is shown, state the following.
 (a) lim 

x l27
 f sxd (b) lim 

x l23 
 f sxd (c) lim

x l 0 
 f sxd

 (d) lim
x l 62

f sxd (e) lim
x l 61

f sxd
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1. lim
x→−3−

h(x)

2. lim
x→−3+

h(x)

3. lim
x→−3

h(x)

4. h(−3)

5. lim
x→0−

h(x)

6. lim
x→0+

h(x)

7. lim
x→0

h(x)

8. h(0)

9. lim
x→2

h(x)

10. h(2)

11. lim
x→5+

h(x)

12. lim
x→5−

h(x)
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(a) (3 points) Use the squeeze Theorem to evaluate the limit.

lim
x→0

tanx cos
(

sin
1

x

)

(b) (3 points) Find the limit or show that it does not exist.

lim
x→4

x− 4
√
x−
√

8− x

(c) (4 points) Evaluate the limit. lim
x→0

sin 3x sin 2x

x sin 5x
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(a) (1 point each) State whether the following are true or false.

(i) If f(x) and g(x) are continuous at a, then f(x) + g(x) is continuous at a.

(ii) If f(x) and g(x) are continuous at a, then f(x)/g(x) is continuous at a.

(iii) If f(x) is continuous at a, then f(x) is differentiable at a.

(iv) If f(x) is differentiable at a, then f(x) is continuous at a.

(b) (6 points) Find the values of a and b that make f continuous everywhere.

f(x) =


x2 − 4

x− 2
if x < 2

ax2 − bx+ 3 if 2 ≤ x < 3

2x− a+ b if x ≥ 3
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(a) (5 points) Use the limit definition to compute f ′(1).

f(x) = 2x2 + 10x

(b) (5 points) Find an equation of the tangent line to the curve y = 2x2 + 10x at the point (1, 12).
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8) (2 points each) Compute the derivatives.

(a) f(x) = ln(sinx)

(b) g(x) = ln(xe−2x)

(c) F (t) = (t2 − 2t+ 1)3

(d) y = ex secx

(e) y =
x2

x2 + 1

8



9)

(a) (4 points) Show that the equation x4 − 3x + 1 = 0 has a real solution in the interval [1, 2]. Explain

your reasoning completely; however, you do not have to find the exact value.

(b) (2 points) State Rolle’s Theorem.

(c) (4 points) Verify that the function satisfies the hypotheses of the Mean Value Theorem on the given

interval. Then find all numbers c that satisfy the conclusion of the Mean Value Theorem.

f(x) = (x− 1)(x− 3), [1, 3]
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10) (10 points) Find the absolute maximum and absolute minimum values of f on the given interval.

f(x) = x3 − 6x2 + 8, [1, 6]
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11) Let f(x) = x3 − 27x− 20.

(a) (5 points) Find the critical points of f .

(b) (5 points) Find the local maximum and minimum values of f .
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12) (10 points) Let f(x) = 2x4 − 3x2 + 2. Determine the intervals on which the function is concave up or down

and find the points of inflection.
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