Math 1120 Test 02.
Dr. Smith, October 18, 2024

Instructions: Show all your work for each problem, if the work is incom-
plete or incorrect you may not receive full credit for that problem. If you do
scratch work, indicate what is scratch work; no credit will be taken off for
errors in the scratch work.

Put your name on each page. Indicate your answers, by a box or circle
is fine.

Return the test sheet with your work.

1. Use synthetic division to show that —3 is a root of the polynomial
P(x) = 2% + 22? — 4x — 3. Find all the roots.

-3 1 2 -4 =3
Solution: -3 -3 -3
1 -1 -1 0
The quadratic factor is 22 — 2 — 1.
The roots are —3 and we use the quadratic formula to get the other two

roots:
—b+ V0> —dac  1+£1+4 1+V6

2a 2 2

O

2. Use long division to find the following quotient as a polynomial plus
a remainder, where the remainder is a polynomial of degree less than the
divisor divided by the divisor:

923 — 622 + bx — 10

222 — 8
Solution:
ga: -3
22% — 8] 9r® —62* +5x —10
923 —36x
—62%2 +41z —-10
—622 +24

t4lr —34



Therefore:

923 — 622 + bx — 10 9 3+41:L‘—34
202 — 8 2 2¢2 — 8

]

3. Given P(z) = 22® — 322 + 10z — 8. Use synthetic division to calculate
the following

(a.) P(3),
(b.) P(—2).
3_\ 2 -3 410 -8
Solution: 6 9 57
2 3 19 49
And
—_2| 2 -3 410 -8
—4 14 —48
2 -7 24 —5h6
So we have:
(a.) P(3) =49,
(b.) P(—2) = —56. O]

4. (a.) Factor the following polynomial into its linear and quadratic

factors:

P(z) = 2°+1.

[Hint: use synthetic division.]

11 0 0

Solution: 1 -1 1

So we have:
?+1 = (x+1)@*—2+1).
(b.) Find the real and complex roots of the polynomial.

2



The roots are —1 and we use the quadratic formula to get the other two

roots:
—bE V02 —dac  —1+/1-4 —1+/3i
= > = .

2a 2

]

5. Perform the indicated operations to obtain a result in the form a + bi:
(a.) (5+T7i)—(3—4i) (b)) (14 30)x (=510).
Solution. Part (a):
(54+7i)—(3—4i) = 2+ 11i.
Part (b):
(14 3i) x (=5i) = —bi—15i* = —5i — 15(—1) = 15 — 5i.
O

6. Perform the indicated operations to obtain a result in the form a + bi:

(a.) (*+2%x(1—14) (b) 314;2;.

Solution. Part (a):
(' +2i%) x (1—4) = (1—2i)x(1—1)
= (1 —i)— 2+ 2
= 1-3i+2(-1)=—1—3i.

Part (b):

3+2i 3~|—2ixl—i

141 14+i  1—4
 (3—-31) 4 (20 — 2%
N 1—d2
o (B—30) + (20 +2)
B 1+1
b5
= —



7. (a) Sketch the following function

5 — 3

flz) = e 1

(b) find all the straight line asymptotes;
(c) find the domain and range.

Solution. Part (b): Vertical asymptote is x = %; horizontal asymptotes is

5
Yy=g3:
Part (c): Domain is {z|z # 1}; range is {y|y # 2}. O
8. An investor has placed $5,000 in a company that promises 6% interest
compounded quarterly (four times a year). How much should the investor
expect after 3 years?
(a.) Write out the formula;

(b.) indicate the values of the quantities in your formula of part (a.)
and then calculate the amount.

Solution. Part (a)

Part (b)
P = $5,000;r = 0.06;n = 4;t = 3.

0.06 43
A@3) = $5,000(1+ =)
— $5978.09.

]

9. Repeat problem 8 but assume that the principle is compounded con-
tinuously:
(a.) Write out the formula;
(b.) indicate the values of the quantities in your formula of part (a.)
and then calculate the amount.



Solution. Part (a)
At) = Pe™.
Part (b)
P = $5,000; = 0.06: ¢ = 3.

A(3) = $5,000e™
—  $5986.09.

]

10. A yeast culture that is well fed doubles it size after 3 days. If the
culture started with 1000 cells, how many cells would be in the well fed
culture after 9 days?

Solution. After 3 days the culture will have 2000 cells; after 3 more days the
culture will have 4000 cells; and after another 3 days the culture will have
8000 cells. So after nine days the culture will have 8000 cells.

[
11. Calculate each of the following (without using your calculator):
(a) logs(4) (b) 1logy(v0.001) (¢) logs(V/25)
Show your work!
Solution.
loga(4) = logy((84)?) = logy(81) = =
10%10(\/m) = 10%10((10_3)%> = 10%10(10_73) = _73;
logs(¥/35) = logs((3%)}) = logs(57) = =
[



12. Calculate each of the following (without using your calculator):

@ w0 w © w(f5)

Show your work!

Solution.

o3
O
13. Let L and R be defined as follows
L = In(e") —In(e)
ea
Calculate L and R and determine if they are equal.
Solution.
L = In(e*)—In(e®) =a—1b:
e’ a—b\ __
= ln(5> =In(e””) =a—b.
[

Extra Credit: [A helpful calculator identity.]
(a.) Argue that

P = e In(b).

(b.) Use the identity, and your calculator [and indicate what keys you
used], to calculate

3.1416%72,

Give At least five decimal places.



