Math 150 Review Problems Exam 1


1.7:

1. Solve each, if possible. Write your answer in interval and set-builder notation, and sketch the solution on a number line.

a. 2,7𝑥−3.≤12𝑥+16


b. −,1-2.<,4−3𝑥-5.<,1-4.
c. ,𝑥−7.,𝑥+1.<0



d. 5,𝑥-2.+3𝑥≥3,𝑥-2.+2
e. 16𝑥≤,𝑥-3.




f. ,3+𝑥-3−𝑥.≥1
g. ,3-𝑥−1.−,4-𝑥.<1




h. ,8𝑥+3.<11
i. 3−,𝑥+1.≤−7



j. 5−,2𝑥+31.>7
2.2: Graph each function. State the domain, range, intervals of increase/decrease, and find any local and absolute minima/maxima:

1. a. 𝑓,𝑥.=,,2𝑥+3     𝑖𝑓 𝑥<1-3−𝑥    𝑖𝑓 𝑥≥1..

b. 𝑓,𝑥.=,,1−,𝑥-2.     𝑖𝑓 𝑥<−1-3               𝑖𝑓 𝑥=−1-2𝑥            𝑖𝑓 𝑥>−1..
c. 𝑓,𝑥.=,,5                𝑖𝑓 𝑥<2-,𝑥-2.+3               𝑖𝑓 2≤𝑥<1-−𝑥−1     𝑖𝑓 𝑥≥1..

d. 𝑓,𝑥.=,,|𝑥+2|     𝑖𝑓 𝑥<0-,-𝑥−3.    𝑖𝑓 𝑥≥0..
2.4:

1. For each, find the average rate of change between the given values.

a. 𝑔,𝑥.=−,𝑥-2.−5𝑥+12;𝑥=−2, 𝑥=1

b. 𝑓,𝑥.=3,𝑥-2.+𝑥−7;𝑥=−3, 𝑥=−1
c. 𝑔,𝑡.=−2,𝑡-2.−𝑡+2;𝑡=1, 𝑡=1+ℎ

d. ℎ,𝑥.=,-𝑥−3.;𝑥=𝑎, 𝑥=𝑎+ℎ
e. 𝑝,𝑥.=−,4-𝑥−1.;𝑥=−2, 𝑥=−1


f. 𝑔,𝑥.=,5-𝑥.;𝑥=𝑎, 𝑥=𝑎+ℎ
2. An object is dropped from a building. The distance it’s traveled after t seconds is given by 𝑑,𝑡.=16,𝑡-2.. 

a. Find the object’s average speed from 𝑡=1 and 𝑡=3 seconds. Explain in words what your answer means.

b. Find the object’s average speed from 𝑡=2 and 𝑡=2+ℎ seconds. Explain in words what your answer means.

c. What does your answer to part b equal if ℎ=3? Explain in words what your answer means.

d. What does your answer to b approach as h approaches 0? Explain in words what your answer means.

2.5:

1. Graph each function using transformations of the base graph. Show each stage on its own grid, labeling 3 points on each. For your final graph, give the domain and range, and intervals of increase/decrease:

a. 𝑓,𝑥.=1−,1-2.(,𝑥−3)-2.


b. 𝑓,𝑥.=3,𝑥+1.−2
c. 𝑓,𝑥.=,-−𝑥+2.+4



d. 𝑓,𝑥.=−,-,1-2.𝑥−1.
2. A function is given. Write the equation of the final transformed graph, after the given transformations are applied (in the order given):

a. 𝑓,𝑥.,=𝑥-3., reflect over the x-axis, shift 9 units left, then shift 8 units up

b. 𝑓,𝑥.=,-𝑥., stretch vertically by a factor of 6, reflect over the y-axis, then shift 15 units down

c. 𝑓,𝑥.=,1-𝑥., stretch vertically by a factor of 4, reflect over the x-axis, shift 5 units right, then shift 3 units up

2.6: 

1. For each, find 𝑓∘𝑔,  𝑔∘𝑓,  𝑓∘𝑓,  𝑔∘𝑔. Simplify completely. State the domain of each compostion.

a. 𝑓,𝑥.=−,𝑥-2.+2𝑥−3,  𝑔,𝑥.=4−𝑥+2,𝑥-2.

b. 𝑓,𝑥.=,-𝑥.,  𝑔,𝑥.=,𝑥−6-𝑥+4.
c. 𝑓,𝑥.=−,2𝑥−3-5𝑥+1.,  𝑔,𝑥.=,3𝑥-𝑥+5.



d. 𝑓,𝑥.=,1-,-𝑥..,  𝑔,𝑥.=,𝑥-2.−9𝑥
2. Find functions 𝑓,𝑥., 𝑔(𝑥) such that 𝑓∘𝑔=𝐻
a. 𝐻,𝑥.=,,𝑥-3.+6-,𝑥-3.−4.


b. 𝐻,𝑥.=,,𝑥-3.+6-,𝑥-6.−4.




c. 𝐻,𝑥.=,-,-𝑥.+𝑥−1. (and such that 𝑔,4.=2)

3.1:

1. Express each in standard form, find the vertex, all intercepts, the domain and range, intervals of increase/decrease, and any maxima/minima:

a. 𝑓,𝑥.=,𝑥-2.+3𝑥+2

b. 𝑓,𝑥.=,𝑥-2.−2𝑥+2

c. 𝑓,𝑥.=−,𝑥-2.−4𝑥+4
d. 𝑓,𝑥.=,2𝑥-2.+𝑥−6

e. 𝑓,𝑥.=,−3𝑥-2.+6𝑥−2
f. 𝑓,𝑥.=,2𝑥-2.+8𝑥+11
2. A ball is thrown upward from a balcony. The ball’s height above the ground is given by

 𝑦=64𝑡−16,𝑡-2.. 

a. What is the maximum height the ball reaches? At what time is this height reached?

b. What is the height of the balcony from which the ball is initially thrown?

c. How long does it take for the ball to hit the ground? 

d. What is the ball’s height after 1 second? 

3. If x items are sold in one day, the profit in dollars is given by 𝑃,𝑥.=−.01,𝑥-2.+2𝑥−10
a. What’s the maximum profit per day?

b. How many items should be sold to maximize profit?

4. I have 1200 feet of fencing and want to fence a 3-sided field (one side is on a river and won’t be fenced). 

a. Find a function that models the area of the field as a function of only the length or the width.

b. What’s the maximum area I can enclose?

c. What dimensions maximize the area?

3.2:

1. For each, find all zeroes and their corresponding multiplicities. Find the y-intercept. Find the maximum number of turning points the graph could have. Use this info and the end behavior to sketch a graph:

a. 𝑃,𝑥.=,1-4.,,𝑥−1.-4.,,𝑥+2.-3.

b. 𝑃,𝑥.=−2𝑥,,𝑥+1.-9.,,𝑥−3.-2.
c. 𝑃,𝑥.=−,𝑥-5.+16,𝑥-3.


d. 𝑃,𝑥.=,𝑥-3.+3,𝑥-2.−4𝑥−12 
2. Find a polynomial of degree 7 with zeroes -1, 0, and 2, where x=2 has a multiplicity 3, and the graph touches at the other two zeroes. Here, 𝑃(−2)=−256. Also, sketch a graph.

3.7:

1. Find all asymptotes and/or holes. Identify each as a vertical/horizontal/slant asymptote or a hole. 

a. 𝑅,𝑥.=,,𝑥-3.−8,𝑥-2.+10-,𝑥-2.+3𝑥+2.


b. 𝑅,𝑥.=,2,𝑥-2.−16𝑥−40-3,𝑥-2.−12.

c. 𝑅,𝑥.=−,2-𝑥+3.+4
d. 𝑅,𝑥.=,5𝑥−,𝑥-2.-4𝑥−4.


e. 𝑅,𝑥.=,−,𝑥-2.+4𝑥+5-3−𝑥.

f. 𝑅,𝑥.=,20−5𝑥-,𝑥-2.+8𝑥+16.
2. For b, c, and d, e and f above, also find all x, y-intercepts, and determine if the horizontal/slant asymptote is crossed. Use that info and additional points (if needed) to sketch a graph.
