
Merit Calculus 1, Fall 2009, Worksheet 1

I am looking forward to getting to know you all and working with you this semester. Re-
member that part of the benefit of Merit is getting used to working in teams, sharing your
insights and gaining from the insights of others. Please talk about mathematics, instead of
immediately going to some memorized list of steps.

Problem 1. Write the absolute value function as a piecewise-defined function.

Problem 2. Sketch the graphs of the following functions:

sinx, cosx, tanx, lnx, ex, e−x,
1

x
,

1

x2
.

Problem 3. Sketch the graphs of the following functions:

3 sinx, cos 2x, tan(x) + 3, ln(x− 4), −ex,
1

x+ 4
.

Problem 4. If sin θ = 5/12, what is sec θ? Evaluate the following:

sin
2π

3
, tan

7π

4
, arccos

√
3

2

What is tan arcsin x? (arcsin x is sometimes written sin−1 x – is this the same thing as 1
sin x

?

Problem 5. Explain how to shift the graph of y = f(x) to the right by 5 units. What if
you want to stretch it vertically by a factor of 2? What if you want to reflect it across the
x-axis? The y-axis?

Problem 6. Use the rules of powers to rewrite the following. Use suitable examples to
explain why these rules hold.

ab+c, abc, ab−c

Evaluate the following:

93/2, 84/3,
25(32)7

43(5)(27)
, 251/4.

Problem 7. Use the rules of logarithms to rewrite the following. Use suitable examples to
explain why these rules hold.

loga(bc), loga(
b

c
), loga(bc).

Evaluate the following:

log2 8, log3 9, log4 2, log8 4.

Estimate the following:
log2 60, log3 25, log7 50.



Problem 8. What is the domain of a function? Create examples of functions that

a. have domain equal to {x ∈ R : x ≥ 0};

b. have domain equal to {x ∈ R : x 6= 0};

c. have domain equal to {x 6= nπ : n ∈ N};

d. have domain equal to {|x| ≥ 2}.

Problem 9. Give the definition of a 1-1 function. Explain how the “vertical line test” checks
this definition.

Problem 10. State the definition of an inverse function and give an example. What is the
relationship between the domain of a 1-1 function and the range of its inverse?

Problem 11. What are the traditional ranges of the functions arcsinx and arccosx? Why?

Problem 12. If inflation is 4% per year, how long will it take for the price of a Coke to
double from $1.25 to $2.50?

Problem 13. Simplify the following:

x2 + x3

x2 − 1
,

1 + x

x
.

Problem 14. What have you learned today?

Preparation for next time


