Math 176

Exam 1
Professor Busken Name:

Directions: You may not use a calculator. The use of any other electronic devices
are strictly prohibited. Show your work on ALL of the questions. Scratch paper
is not allowed. You will not be allowed to leave to use the restroom.

1. (5 points) Find an equation of the line that is tangent to the circle 22 + y* = 25 at the
point (z,y) = (3,4).

A

4 — 3z itz <0
2. (5 points)  Suppose f(z) = { 5z if 0 <2 <2 3. Evaluate the piecewise
(x—5)% ifzx>2
defined function at the values indicated below.

(@) f(=5)
(

N
5

)
b)) £(0) b)
(¢ f(1) (c)
() f2) (d)
() f(5) (c)




3
3. (5 points) Let g(z) = 1 . Find a simplified form for the difference quotient

g(a+ h) — g(a) -

Y , where h # 0.

2
v+ 13

4. (3 points)  Find the domain of f(z) = . Express the domain set using interval

notation.

5. (3 points)  Find the domain of f(z) = v/ — 13. Express the domain set using interval
notation.

6. (4 points) Suppose f(t) = 3t+¢* Find the average value of f over time interval [5, 10].

6.




—3x ite <0
7. (5 points)  Sketch the graph of f(z) = ¢ V16 —22 if0<z<4
(z — 4)? ifz >4




8. (10 points)  The graph of a func- 4
tion f is given. Assume the en-
tire graph of f is shown in the 3
figure. 2

(a)  Find all local maximum and min-

imum values of the function and the

value of z at which each occurs. 0

(b)  State the x intervals for which %3 2 1 0 1 2 3 4

f(z) > 0.
(¢c)  State the x intervals for which f(z) < 0.

(d)  Find the x intervals on which the function is increasing.
(e)  Find the x intervals on which the function is decreasing.

(f)  Find f(4). (f)

(g)  Find f(-1). (2)



9. (5 points) Use the graph A
of f(x) = /= to sketch
the graph of the given
function.

h(z) = —3vzx —4+1

10. (2 points) What interval represents the domain of h? 10.

11. (2 points) What interval represents the range of h? 11.

12. (5 points) This is a Matching question associated with the theory on graphical trans-
lations of functions. Suppose f(r) = x. Relative to the graph of f(x) the graphs of the
following functions have been changed in what way?

_ glxy=23+5 a.) shifted 5 units left

_ glx)=(r+5)? b.) reflected about the x axis
gy ==2-2 c.) shifted 5 units down

_ gl@)=(x-5)? d.) shifted 5 units right

_ glz)y=2*-5 e.) shifted 5 units vertically up



]

****************************************

13. (6 points) Use the graph to find the in-
dicated functional values. o

@) (f+9) ()

(b)  (feg)(=1)

Q@ [

(3)

14. (6 points)  Suppose f(z) =25 — 22 and g(z) = 2+ . Find f + g and f/g, AND
THEIR DOMAINS.

15. (2 points) Suppose f is an invertible function and suppose that f(2) = —5.
Find (f(2))""

16. (2 points) Suppose f is an invertible function and suppose that f(3) = 5.
Find (f~1(5))7!



, 1+3x
17. (5 points) Find f~(z) if f(z) = "

17.

2
1—=x

18. (5 points) Suppose f(z) = and g(x) =24 7z. Find f o g and its domain.

18.




19. (5 points) Write f(z) = 322 + 62 + 1 in standard (vertex) form.

19.




20. (8 points) Use this equation to answer parts a through h:  y = —(x +2)? + 4

(a) Determine whether the parabola has a maximum or a minimum and give the value.

(a)

(b) Find the vertex (and plot it on the graph below).
(b)

(¢) What is the equation that represents the axis of symmetry (and draw it on the
graph).

()

(d) Find a second point (and plot it on the graph).

()

(e) Use symmetry to find a third point (and plot it on the graph)

(e)

(f) Find the z-intercepts

(f)

(g) Sketch the parabola

(h) What interval represents the range of the function? (h)




Math 176 — Exam 2 Name:

Directions: You may not use a calculator. The use of any other electronic
devices are strictly prohibited. Show your work on ALL 33 questions (6 pages).
You will not be allowed to leave to use the restroom. Pages 24, 43 and 44 of
your workbook (the graphing algorithms) have been included at the end of this
document along with a scratch piece of paper. I won’t grade the scratch paper.

a0 — 2% + 2 + 1
241

1. (3 points) Find the quotient and the remainder for

243
2. (3 points)  Divide and simplify % Write your solution in the form a + bi.
—5i

3. (3 points)  Solve In(x +5) =In(x — 1) — In(x + 1). 3.




For questions 4 through 9, use f(x) = x* + 1023 + 352% + 50x + 24.
4. (3 points) Find all the zeros of f(x)

(S8

. (1 point) What is the domain of f(z)?

D

. (1 point)  Find the y-intercept of f(x)

7. (2 points) Write an end behavior description of f(x)

oo

. (2 points)  Find the solution set to f(x) <0

Ne}

. (2 points)  Use synthetic division to find the value of f(—5)




For questions 10 through 16, use f(z) =

10.

11.

12.

13.

14.

15.

16.

17.

2 —5x+6

32?2 — 152 — 18
(2 points)  Find the vertical asymptote(s) of f(z) 10.
(1 point) Find the domain of f(z) 11.
(2 points)  Find the zeros of f(z) 12.
(1 point) Find the y-intercept of f(x) 13.
(2 points)  Find the horizontal asymptote of f(z) 14.

(4 points)  Describe the behavior of the graph of f around its vertical asymptote(s).

(2 points)  Describe the end behavior of the graph of f.

(3 points)  Find a 2nd-degree polynomial function with integer coefficients that has a
zero at © = 2 + 5i. Write the polynomial in descending order (leaving your polynomial
in factored form doesn’t constitute a full credit answer).

17.




For questions 18 through 23, use f(z) =2 — 3°*!

18. (2 points) Find the range of f(x) 18.
19. (2 points) Find the horizontal asymptote(s) of f(z) 19.
20. (1 point) Find the domain of f(x) 20.

21. (2 points)  Find the zero(s) of f(x) if there are any. You can leave your answer(s) in
exact form.

21.

22. (1 point) Find the y-intercept of f(z) if there is one. 22.

23. (2 points) Describe the end behavior of the graph of f.



For questions 24 through 29, use f(z) =2 — logs(z + 1)

24. (2 points)  Find the range of f(x) 24.
25. (2 points) Find the vertical asymptote(s) of f(z) 25.
26. (1 point) Find the domain of f(z) 26.

27. (2 points)  Find the zero(s) of f(z) if there are any. You can leave your answer(s) in
exact form.

27.

28. (1 point) Find the y-intercept of f(x) if there is one. 28.

29. (2 points) Describe the end behavior of the graph of f.



24 90 49
30. (2 points) Find the slant asymptote(s) of f(x) = T Hoxt2 20
x .

242 2
31. (2 points) Write a statement describing the end behavior of f(x) = vt
T

31.

. 1
32. (2 points) Evaluate logs (v/5) — log, (g) -

33. (3 points) The half-life of Plutonium-240 is 6537 years. If a sample has a mass of 130
kg, find a function that models the mass that remains after ¢ years. (Hint: use the
continuous growth/decay model A = Pye™.)



| GRAPHING POLYNOMIAL FUNCTIONS |

1. Determine if the graph has any symmetry. Locateytimtercept.
2. Factor the polynomial and find the zeros.

3. Determine thexintervals for whichf (x) > O (is above theg axis) andf(x) < O (is below the
y axis).

4. Plot the zeros on the real number line. Label each zeroiag bgher odd or even.
5. Make a table of values. Mark the end behavior of the graph.

n odd neven
Yy Yy

y—>00 as y— 00 as
T — —00 T — 00

/T

ap,>0
Yy A Y
T x
y— —00 as Yy — —00 as
Yy — —00 as
an <0

6. Begin graphing starting at the left ‘'end behavior poihgttyou marked your graph with.
Proceed to the first zero on the left:

e if the zero is odd, pass through tkexis,
e if the zero is even 'bouncefd the x axis.

7. Continue to the next zero and repeat the process.

8. When you have finished this procedure with the last zerdemight, the graph should con-
nect with the right end behavior arrow that you marked in gtep

9. As a 'check point’ you can determine the sign 6r - ) of the y intercept (whex = 0) and
see if the result is consistent with your graph.

Page 24



'_\

A W

[o2]

‘Graphing Rational Functions Algorithm ‘

. Write the numerator and denominator in factored form.ebmine the locations of the
andy intercepts.

. Determine the equation(s) that represent the Verticgh#sote(s): set the denominator
equal to zero and solve for

. Determine the equation that represents the Horizontalamt Asymptote (HA or SA).
. Write a statement describing the end behavior of the graph

y—->HA asXx—+o0o o0Or y— SA asx— +oo

. Determine thecintervals for whichf(x) < 0 andf(x) > 0. Make a sign chart and use
either the test point method or the multiplicity method torknne sign ¢ or -) of f(x)
for xin each interval.

. Mark the “end behavior” of the graph, depending on whether d, n = d, orn >
d; wheren is the degree of the polynomial in the numerator and the degree of the
polynomial in the denominator.

Casel: i<d) The HAisy = 0. The end behavior of the graph will look like one of
the following 4 pictures: Your inequality sign chart willdicate which one of the four

8.

9

you have; but you may have to compute a couple of y values lge sur

Case2: i=d) The HA occurs ay = %. The end behavior will look like one of the

four above graphs, but the HA is shifted up or dowryte %.

Case 3: > d) The graph doesnt have a HA, it has a SArat mx+ b, wheremx+ b

Is the linear part of the resulting quotient, after the polymal in the numerator has been
divided by the polynomial in the denominator. The end betrafor the graph of the
rational function will be the same as the end behavior of thAe Braw the graph of
y = mx+ b with a dotted line.

. Identify and plot the zeros (also called roots) of theorai function.

e Label these odd (O) or even (E) as in polynomial graphing
e also plot the y intercept

Sketch the vertical asymptotes as vertical dotted linegoel these VAs as being odd (O)
or even (E) at the top of the dotted line depending on theitiplidities.

. Determine the behavior of the graph (y value) around the. VA

y—>+o0 as Xx—a and y— oo as x— a'

Page 43



10.

11.

12.

Whether or not y goes to plus or minus infinity depends on tipe af f(x) in that interval.
Begin graphing from the left end point and proceed to tisé dritical value

e a critical value is a zero or a vertical asymptote

e you may need to make a small table of values for better pbptucuracy.

At each zero proceed as in polynomial graphing, ie. lzéve is odd the graph goes thru
the x axis; if the zero has even multiplicity, then it touckiss axis and bouncesto

At each vertical asymptote, as you approach from theyteftnorth” to +co or “south”
10 —oo.

At eachodd vertical asymptote, as you step across the dotted line
Switch signsfrom +co or to —co or from —co Or to +oc0

At eachevenvertical asymptote, as you step across the dotted line
Keep thesame signgrom +oco or to +co or from —oco Or to —co

S

13.

14.

- i

Continue to the next critical value (zero or asymptogpeat the process of step 8 or
9; ignore the vertical scale as you pass from one zero to thke iem When you have
finished this procedure with the last zero on the right, tlalrshould connect with the
right “endpoint” that you marked in step 4

As a “check point” you can determine the sign @¢r — ) of they intercept (wherx = 0)
and see if the result is consistent with your graph

Page 44



Math 176 — Exam 3 Name:

Directions: NO CALCULATORS OR ANY OTHER ELECTRONIC
DEVICES are permitted on this section. Once you turn this section
in, you may not have it back.

1. (4 points) Sketch the graph of f(z) =1 — cos <7m: — g)

2. (1 point) What is the period of f7 9

3. (1 point) What is the domain of f7 3.

4. (1 point) What is the range of f7 4




5. (1 point) Given an angle 6, recite the definition of #’s reference angle, 0.

6. (2 points) Find the reference angle 6, for the angle 6 = 540°.

6.

7. (3 points) State the Pythagorean identities.

8. (3 points) Determine, without graphing, if the graph of
f(z) = 32° — sin(z)

has any symmetry. If it does state which type of symmetry it has.

9. (2 points) Find an angle in the interval [0,360°) that is coterminal to
o3
& [

6




7
10. (2 points) Evaluate tan( — g)

—Tm
11. Suppose t = 5

(a) (1 point) Draw the angle ¢

(b) (1 point) What is the value of sin(t)?

(¢) (1 point) What is the value of cos(t)?

1
12. (2 points) Evaluate sin™! < — 5)

13. (2 points) Evaluate tan'(0)

10.

12.

13.




1
14. (2 points) Evaluate tam(cos_1 (—)) y

2
15. (4 points) Find the domain and range of y = 3 csc <5x — 1) -1

15.




Math 176 Test 4 Name:

No Calculators or Computing Devices. Use Algebraic Notation
AND Show All of Your Work. No Assistance or Collaboration!

sin(x + y) + sin(x — y)

1. (5 point Verify the identity:
(5 points)  Verify the identity cos(z + 1)+ cos(z — 1)

= tan(x)

2. (4 points)  Solve the given equation in the interval [0, 27)
2v/3cos(f) +3 =0




sin(3z) + cos(3x)
cos(z) — sin(x)

3. (5 points)  Verify the identity: =1+ 2sin(2x)



4. (5 points)  Solve the given equation in the interval [0, 27)
2 cos?(#) = cos(f) + 1

T

5. (4 points) Find the exact value of cos (E)



3
6. (5 points) Find the exact value of the expression tan (2 cos™! (—))

2
7. (3 points) Convert the polar point (r,0) = < —/3, %) to its equiv-

alent rectangular coordinate.




8. (5 points) Consider the complex number 1 +iy/3. (a) Graph the
complex number in the complex plane. (b) Find the modulus and the
argument. (c) Write the number in polar form. 8.

9. (5 points)  Use DeMoivre’s Theorem to find (4 — 44)°




10. (5 points) Find the square roots of 4 — 4i

10.

11. (5 points) Find the length and direction of the vector @ = (—3, —3)

11.




12. (4 points) Consider the parametric curves:
r=1—1 y=1+t¢

(a) Sketch the curve represented by the parametric equations. (b)
Find a rectangular coordinate equation for the curve by eliminating
the parameter.

12.

13. (5 points)  Suppose the vector @ has length |@| = 20 and direction

6 = 60° are given. Express ¢ in component form.

13.







Calculator Section Name:

14. (6 points) Two tugboats are pulling a barge as shown in the figure.

One pulls with a force of 2.0 x10* 1b. in the direction N 50° E, and
the other pulls with a force of 3.4 x10% 1b. in the direction S 75° E.

a.) Find the resultant force on the barge as a vector.

b.) Find the magnitude and direction of the resultant force.

14.




Math 176 Test 5 Name:

No Calculators or Computing Devices allowed! Use Algebraic
Notation AND Show All of Your Work.

1. (6 points) Use Gaussian elimination to find the complete solution of
the system, or show that no solution exists.

r—y+22=0

20 — 4y + 52 = =5
2% — 32 =5 1.




2. (a) (2 points) Write a matrix equation equivalent to the following
system.

dr — 3y = 10
3z — 2y = 30

(a)

(b) (4 points) Find the inverse of the coefficient matrix, and use it to
solve the system.

(b)

r—y =1

3. (5 points) Solve
(5P ) {4:1: + 3y =18

} using Cramer’s Rule.

3.




| s -2 -6 1 31
4. LetA:[_3 '7], B=12 171, C=1-272
1 0 0 2 4

Carry out the indicated operation, or explain, using complete sentences, why

it cannot be performed.

(a) (2 points) A+ B

(b) (2 points) AB

(¢) (2 points) BA—3A

(d) (2 points) B!

(e) (2 points)  det(B)



[t

5. (6 points) Find the inverse of C' = [

—_
——O
LoD

} if it exists.

o




20 — 3
23+ 3z

6. (6 points) Find the partial fraction decomposition of




. Only one of the following two matrices has an inverse.

25 -2 45 6
A=107 0], B=12 71
21 -2 71 -3

(a) (5 points) Find the determinant of each matrix. (a)

(b) (1 point) Use the determinants from part (a) to identify which
matrix has an inverse.

(b)




8. (3 points) Find the first three terms of the sequence a, = 2n? — 1

9. (3 points) Find the third partial sum of the sequence a, = 2n* — 1

10. (3 points) A sequence is defined recursively by a1 = 2a,, — 3n, with
a1 = 2. Find the first 4 terms of the sequence.

10.




11. An arithmetic sequence begins with 6, 13, 20, 27, ... .

(a) (1 point) Find the common difference, d, for this sequence.

(a)

(b) (2 points) Find a formula for the n'® term, a,, of the sequence.

(b)

(¢) (2 points) Find the 36™ term, ass, of the sequence.

(c)

12. A geometric sequence begins with 12, 3, 3/4, 3/16, 3/64, ... .

(a) (1 point) Find the common ratio, r, for this sequence.

(a)

(b) (2 points) Find a formula for the n'" term, a,,, of the sequence.

(b)

(c) (2 points) Find the 10™ term, a9, of the sequence.

(c)




13. (6 points) Expand (22 — 1)?

14. (6 points) Express the repeating decimal 0.051 as a fraction in lowest
terms.

14.




15. (4 points) Write the sum using sigma notation. Do not evaluate.

34+64+9+12+---+99

5
16. (3 points) EXTRA CREDIT Find the sum Y (k + 1)
k=3



