
Sample Homework from Dr. Steve Merrin 
 
Math 1210  Calculus I   Text: Calculus by James Stewart, 8th edition 
 
Chapter 1 
 
sec 1.1  Some algebra review   3, 7, 8, 25, 27, 29 - 35, 38, 41, 43, 44, 63 
Students should know and use Ainterval notation@ for sets of real nos., when applicable 
 
skip sec 1.2 
 
sec 1.3  More algebra review   1abcdef, 9, 10, 17, 20, 21, 33 - 36 (in 33 - 36 just do parts a, b and find domains) 
 
sec 1.4  Introduction to tangent lines, velocity 
3, 5, 6  In these problems make tables and use a calculator.    
In 3 use formula (1) below 
In 5 use formula (2) below 
In 6 use formula (3) below 
(1) The slope of the secant line connecting points (𝑥, 𝑓 𝑥 ) and (𝑎, 𝑓 𝑎 ) is ' ( )'(*)

()*
 . 

With a held fixed, the limit as x approaches a is the slope of the tangent line at the point (𝑎, 𝑓 𝑎 ). 
 
(2) The average velocity over the time interval [𝑡-, 𝑡- + ℎ] is '(1234)	!	'(12)

4
, where h is the duration of the time interval. 

With 𝑡- held fixed, the limit as h approaches 0 is the instantaneous velocity at time 𝑡-. 
 
(3) Alternative formulas for velocity:  The average velocity over the time interval [𝑡-, 𝑡6] is '(17)	!	'(12)

17	!	12
 . 

With 𝑡- held fixed, the limit as 𝑡6 approaches 𝑡- is the instantaneous velocity at time	𝑡-. 

 

sec 1.5  Limits, infinite limits, one-sided limits, vertical asymptotes 
1, 3, 4, 5, 8, 9, 11, 21 (in 21 use a calculator; put calculator in radian mode), 
29, 30, 31, 33, 34, 39 (in 29 through 39 make sign diagrams to decide between ∞ and − ∞), 40a 

sec 1.6  methods for finding limits 
Note: You are expected to know the following factoring formulas, to be used as needed: 
𝑎8 − 𝑏8 = (𝑎 − 𝑏)(𝑎6 + 𝑎𝑏 + 𝑏6) and 𝑎8 + 𝑏8 = (𝑎 + 𝑏)(𝑎6 − 𝑎𝑏 + 𝑏6) 
1, 11 - 17, 19, 20, 21, 23, 27 (in 11 through 27, find exact limits using methods from algebra such as factoring, without 
using a calculator), 50 
 
skip sec 1.7 
 
sec 1.8  continuity, Intermediate Value Theorem 
1, 3, 5, 6, 17, 18, 19, 21, 22, 39 (work 39 by sketching the graph), 41, 45, 53, 54, 55, 71 
 
 
End of Chapter 1 homework J 
  



Chapter 2 
 
sec 2.1  tangent lines, velocity, the derivative of a function at a number 
The slope of a tangent line is 𝑓< 𝑎 = lim

4→0
'(*34)	!	'(*)

4
, and the velocity at time 𝑡- is 𝑓<(𝑡-) = lim4→0

'(1234)	!	'(12)
4

 

5, 6, 7, 13, 15, 31, 32, 33, 35, 59, 60  In the last two problems use 𝑓< 0 = lim
4→0

'(4)	!	'(B)
4

 
 
sec 2.2  limit definition of the derivative of a function, differentiability and non-differentiability, higher derivatives 
The derivative of 𝑓 is 𝑓< 𝑥 = lim

4→0
'((34)	!	'(()

4
 

19, 21, 22, 23, 25, 27, 39, 40, 41, 56a  In the last problem use 𝑔< 0 = lim
4→0

D(4)	!	D(B)
4

 
 
sec 2.3  differentiation formulas: some Ashort-cut@ derivative rules/formulas, including the power rule, product rule, and 
quotient rule 
1, 4, 5, 9, 11, 12, 13, 17 (in this problem and others, when applicable, do basic algebra first before finding the derivative), 
23, 29, 30, 31, 33, 39, 51, 52, 60, 61, 63, 64ab, 77 (in 77 Atangent is horizontal@ same as when derivative becomes 0), 
78 (in 78 use quadratic formula) 
 
sec 2.4  derivatives of trigonometric functions, limits involving trigonometric functions 
For limit problems, use the fact that lim

(→B
EFG H
I

= 1 (where lim
(→B

𝑢 = 0) and show algebra to justify everything else. 
1, 2, 3, 5, 6, 9, 10, 23, 24, 33, 39 - 45, 50, 54 (in 54 omit graph) 
 
sec 2.5  Another derivative rule: the chain rule, which is a derivative rule for handling the composition of functions 
1, 5 - 10, 17, 23, 29, 33, 36, 51, 52 
 
sec 2.6  Implicit differentiation: finding 𝑑𝑦𝑑𝑥 without having to solve for y first 
1, 2, 3, 7, 8, 11, 12, 14, 19, 27, 29 
 
sec 2.7  the derivative viewed as Arate of change@, and some applications including velocity 
1, 2 (in 1, 2 omit parts h, i and make sign diagrams for the velocity function), 7abc, 8, 9 
 
sec 2.8  related rate word problems  In these problems, Arate@ always means Aderivative with respect to time t @ 
1, 2, 5 (in 5 use volume 𝑉 = 𝜋𝑟6ℎ), 
6 (in 6 use volume 𝑉 = Q

8
𝜋𝑟8), 

7 (in 7 use surface area 𝑆 = 4𝜋𝑟6), 
11, 13, 14, 15, 17, 18, 20a, 22, 29 (in 29 use volume 𝑉 = -

8
𝜋𝑟6ℎ, with 2𝑟 = ℎ for this particular cone), 

33 
 
sec 2.9  linear approximation of a function; deltas Îx, Îy and differentials dx, dy 
1 - 4, 7, 10 (in 7, 10 omit accuracy), 11, 13a, 15, 17, 19 (in 19 omit sketch), 23, 25, 26 
 
 
End of Chapter 2 homework J 
  



Chapter 3 
 
sec 3.1  absolute max/min values, local max/min values, critical numbers, method for finding absolute max/min values of 
a continuous function on a finite closed interval 
3, 15, 17, 18, 24, 25, 29, 30, 31, 33, 34, 35, 45, 46, 47, 51, 52, 53, 68, 69 
 
sec 3.2  Mean Value Theorem (MVT)  Note: ARolle=s theorem@ is the special case of MVT when 𝑓 𝑎 = 𝑓(𝑏) 
5, 11 - 14, 17, 19 
 
sec 3.3  determining the shape of the graph of a function 𝑓 from 𝑓′ and 𝑓′′; increasing, decreasing, concave up, 
concave down, inflection points, First Derivative Test, Second Derivative Test 
1, 9 - 12, 15, 33, 34, 38abc (in 38 omit graph), 39ab, 42ab (in 39, 42 omit the 2nd derivative and omit graph) 
 
sec 3.4  limits at infinity (i.e., limits as 𝑥 → ∞, 𝑥 → −∞), horizontal asymptotes 
Note: Wherever applicable, use the short-cuts discussed in class for finding limits 𝑥 → ∞, 𝑥 → −∞ 
9 - 12, 15, 20, 21, 22, 25, 26, 29, 31, 32 (hint for 32: build on what happened in 31), 
33bc, 35 - 40 (in 35 - 40 just find asymptotes and omit graphs), 49, 51 
 
sec 3.5 curve sketching (summary), using methods from preceding sections 
When possible, make sign diagrams for 𝑓, 𝑓<, 𝑓′′ and show the following on your graphs: horizontal and vertical 
asymptotes (if any), intercepts, local max/min points, inflection points 
1, 6, 15, 17, 18 
 
skip 3.6 
 
sec 3.7  optimization problems 
These are applied word problems where you have to find a solution that will minimize or maximize a specified quantity. 
3, 7, 8, 11, 12 (you may omit part (a) in 11, 12), 13, 14, 16, 17 
 
sec 3.8  Newton=s method  A practical numerical method that involves the derivative to solve an equation of the form 
𝑓 𝑥 = 0, where 𝑓 is a given function and 𝑥 is the unknown. 
To apply Newton’s Method you iterate the function 𝑥 − '(()

'W(()
 until you get the desired accuracy. For convenience in 

working these problems you might try setting up an Excel spreadsheet to carry out the iteration, as discussed in class. 
7, 8, 11 - 15, 27 
Suggestions: 
In 11, take 𝑥- = 3 
In 12, take 𝑥- = 2 
In 13, take 𝑥- = 2.5 
In 14, take 𝑥- = 3.5 
In 15, take 𝑥- = 1 
In 27b, take 𝑥- = 32 
 
Skip for now 3.9 (antiderivatives) and jump ahead to Chapter 6, where we will continue our study of derivatives. 
We will come back to 3.9 after we have completed Chapter 6. 
 
 
End of Chapter 3 homework J 
  



Sec 3.9, Appendix E, Chapter 4 
We now start the Aintegrals@ part of the course. 
 
sec 3.9  Antiderivatives (also called indefinite integrals) 
Note: The textbook does not introduce the standard Aintegral sign@ notation 𝑓 𝑥 𝑑𝑥 for antiderivatives until Chapter 
4, but I prefer that we start using it now. 
1, 2, 3, 7, 11, 13, 15, 16, 17, 20, 23, 29, 30, 35, 55, 60, 63 (in 63 use the formula in 60, with 𝑠B = 0, 𝑎 = 32, and 𝑣B = 0; 
start by finding time t to reach 120 ft/s) 
 
Appendix E   Σ (sigma) notation for sums, which will be used in Chapter 4 
1, 2, 3, 5, 11, 12, 15, 18, 19, 21, 22, 31, 32, 36, 43 
In 31 - onward, use the formulas 𝑖^

_`- = ^(^3-)
6

 and 𝑖6^
_`- = ^ ^3- (6^3-)

a
 

 
sec 4.1 Areas 
5abc (in 5abc just do 3 rectangles), 
17 (in 17 use six rectangles and use midpoints; visually estimate y-values from the given graph), 
21, 26 (in these last two problems you will use the formula lim

^→b
c)*
^
𝑓(𝑎 + c)*

^
𝑖)^

_`- , which gives the area under the 
graph of 𝑓 from 𝑥 = 𝑎 to 𝑥 = 𝑏)  
  
sec 4.2  The definite integral, Riemann sums, the Midpoint Rule 
3, 9, 10, 21, 22, 23, 27 [In 21 through 27, you will use the following limit formula for definite integrals: 
𝑓 𝑥 𝑑𝑥 =c

* lim
^→b

c)*
^
𝑓(𝑎 + c)*

^
𝑖)^

_`- ; you will also need the formulas for 𝑖^
_`-  and 𝑖6^

_`-  from Appendix E], 
34, 37, 39, 41, 48, 57, 59 
 
sec 4.3  The Fundamental Theorem of Calculus 
Note: The text uses 𝑓(𝑥) 𝑑𝑥c

*  to denote a definite integral, but does not use 𝑓 𝑥 𝑑𝑥 for the antiderivative until the 
next section, sec 4.4. 
3ab, 5, 7, 8, 11, 13, 15, 18, 19, 20, 23, 24, 25, 27, 29, 43, 45, 55 (in 55 use the hint given in 53), 79, 81, 82, 83 
As part of 4.3 homework also include: 71, 75 from sec 6.4 (p. 438) 
 
sec 4.4  Indefinite and definite integrals 
The concept of the indefinite integral (also called the antiderivative) was first introduced in sec 3.9.  Now for the first 
time the text uses the traditional notation 𝑓 𝑥 𝑑𝑥 for the indefinite integral.  In class, we started using this notation in 
sec 3.9. 
In sec 4.3, the connection between the definite and indefinite integrals was established. 
1, 6, 7, 8, 11, 12, 19, 20, 29, 31, 39, 
55, 56 (in 55, 56: displacement is the definite integral of velocity, and distance traveled is the definite integral of the 
absolute value of velocity), 71, 72, 73 
Add this problem:  Find the indefinite integrals: (a) -

Q(73Q
𝑑𝑥   (b) (5𝑒( + 2)𝑑𝑥 

 
sec 4.5  The Substitution Method (a basic method for finding antiderivatives, when applicable) 
Start with ALet u = þ ;   du = ( þ ) dx @ 
In general, you should check your answer by taking the derivative of your answer. 
1 - 5, 7, 8, 9, 12, 13, 16, 29, 30, 37, 43, 47, 67, 68, 69, 71, 73, 74, 75, 82 
As part of 4.5 hw also include: 
86, 93 from sec 6.2 (p. 420) 
72, 73, 78 from sec 6.4 (p. 438) 
 
 
End of sec 3.9, Appendix E, and Chapter 4 homework  J 
  



Chapter 5 
 
sec 5.1  Areas between curves; integrating along x-axis to find area (integrating with respect to x), 
integrating along y-axis to find area (integrating with respect to y) 
1, 2, 3, 5, 7, 9, 12, 14, 17, 62 
 
sec 5.2  Volumes of solids of revolution, disk/washer method 
3, 4, 7, 8, 9, 27, 28 
 
sec 5.3  Volumes of solids of revolution, cylindrical shell method 
In the homework, the term Aslicing@ means disk/washer method. 
1 - 5, 8, 10, 13 
 
sec 5.4  Work (energy expended by a force to perform a task) 
For a constant force, work = force H distance 
More generally, if the force is a function of position, you have to integrate the force to compute the work done. 
1, 2, 3, 7, 9, 13 (Add the following new part to 13: (c) How much work is required to pull up 12 feet of the rope?), 
15, 21, 23, 33 
 
sec 5.5  Average value of a function   1 - 5, 17 
 
End of Chapter 5 homework J 
  



Chapter 6 
 
sec 6.1 one-to-one functions, inverse functions, the relationship between the derivative of a function f and the derivative of 
the inverse of f 
1b, 5 - 9, 11 - 14, 17, 23, 24, 25 (in 23 - 25 also find the domain and range of f and of its inverse), 39, 42 
 
sec 6.2 exponential functions, derivative of the exponential function with base e  
7, 8, 9 (in 7 - 9 include horizontal asymptotes), 13, 15, 16, 17, 23 - 28, 33, 34, 37, 41, 45, 52, 
53, 54 (use implicit differentiation in 53, 54), 67, 68 (in 68 you can use your derivative from 52), 71, 72  
Add these problems: (a) Find the limit of  6

e

fe
 as 𝑥 → ∞   (b) Find the limit of  f

e

6e
  as 𝑥 → ∞ 

 
sec 6.3  logarithmic functions, log properties 
2ab, 3, 4, 5, 7a, 8a, 10, 11, 13, 23, 24, 27, 28, 29, 36, 47, 49, 51, 52, 53, 59, 61, 65, 66 
 
sec 6.4  derivative of the natural log function, Alogarithmic differentiation@ method, derivatives of exponential and 
logarithmic functions with any base (Note: On exams, I will only require knowledge of the base e formulas.) 
2, 3, 4 (in 4 and later in other problems, you can use log properties first, if applicable, before doing the derivative), 
5, 9, 12, 13, 16, 29, 33, 37, 38, 43, 44, 45, 47, 49, 51, 55 (55 is an implicit differentiation problem), 
61, 62, 65 (in 65 sketch the graph based on sign diagrams for the 1st and 2nd derivatives) 
 
skip 6.2* - 6.4* 
skip 6.5 
 
sec 6.6   inverse trigonometric functions and their derivatives 
1, 2a, 3b, 4b, 5, 6a, 7 (you should be able to do these first problems without a calculator), 
11, 12, 13, 22, 23, 25, 36, 37, 45, 46, 49 
 
sec 6.7   hyperbolic functions 
1 - 5, 7, 8, 9, 11, 17, 21, 23abe, 24ab, 29b, 51 
 
sec 6.8   L=Hospital=s Rule (a method for working limit problems that are either type B

B
 or type ±b

±b
 ) 

Important note: In every problem, first state the Atype@ of the limit and check to see if L=Hospital=s Rule really applies.  
In some problems, you may have to apply L=Hospital=s Rule more than once. 
9, 10, 11, 14, 15, 16, 19, 23, 24, 27, 30, 31, 32, 47, 59, 77, 78, 80 (in these last three problems, find any horizontal or 
vertical asymptotes, and sketch the graph based on sign diagrams of the first and second derivatives; you can omit the 
second derivative in 80) 
 
 
End of Chapter 6 homework J 
 
 
 
 


