Math 110/112 Final Exam Study Aid

Note.

This is the second problem set of the Math 110/112 study aid. The formulas at the end of the
third problem set will be identical to the formulas given on the final exam.

Problem Set #2
1. Which of the following tables determine y as a function of x?

Xy Xy Xy
41 411 18
M5 3 2 52 ()2 4
7|3 6|4 3|2
8|4 4.5 2|4

(A) 1 only (B) 2 only (C) 3only

(D) 1 and 3 only (E) 2 and 3 only

2. Iff(x) = 3x? =2, find f(b — 2).

(A)3b2-12b+12  (B)3b2-8 (C)3b2 —4b +2
(D) 3b%2 -4 (E) None of these

3. Which of the following have a RANGE of [0, »)?

(1) () ©)

(A) 2 only (B) 1 and 3 only (C) 1only
(D) 1 and 2 only (E) All of them
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4. Find the zeros of the function g(x) = 3

X2 —5x+2

JX+2

(A) £,1and-2o0nly (B)+, 2,and—2only (C)—-< and—1only

(D)

and 2 only (E) £ and 1 only

5. Which of the following functions are neither even nor odd?

_ - _ X - _3x—
(1) f(x) = [15x]  (2) f(x) = RRTS (3) f(x) = 217 - 3x —x?3
(4)

(A) All of them  (B) None ofthem  (C)2and3only (D)3only (E)Z2only

Consider the following problem: In 1990 Joe bought a BMW for $40,000; it depreciates
$4,000 each year. Tom bought a classic ’57 Chevy for $10,000 and it appreciates $1,000 each
year. Use this information to answer the next TWO questions.

6. Write a system of equations for the values (V) of these cars in terms of the number of years
(1). [t =0is 1990]

(A)

(©)

(E)

BMW :V = 40,000 - 4000t (B) BMW:V = 40,000 + 4000t

Chevy: V = 10,000 + 1000t Chevy: V = 10,000 — 1000t
BMW :V = 40,000 —t (D) BMW:V = t+ 40,000
Chevy: V = 10,000 + t Chevy: V = t+ 10,000

None of these
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7. How many years must pass before the values of both cars are equal? The answer is a number:

(A) between 1and5  (B) between5and 10  (C) more than 10
(D) never equal (E) None of these

8. Suppose that a function f(x) has a domain of [-10,10] and a range of [-4,6]. Which of the
following would be the domain of g(x) = f(2x) — 5.

A) Domain: [-10,10] (B) Domain: [-20, 20]
Range: [-8,12] Range: [-9,1]

©) Domain: [-15,5] (D) Domain: [-5,5]
Range: [-8,12] Range: [-9,1]

(E) None of these

9. Given the values for f(x) and w(x) below:

x [0 1234/ 5]6 7
f() 0 0.3/2/23 3334 4.3

x |-2|-1/0/ 1 2 3 4|5
w() | 003223333 4 43

Find an equation for w(x) relative to f(x).

(A) w(x) = f(x) -2 (B) w(x) = f(x + 2) (C)w(x) =f(x-2)
(D) w(x) =f(x)+2  (E) None of these
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10. Given f(x) = log,(-8x) and h(x) = x — 3, find (h o f)(-2).

(A)1 (B)10 (C)-1 (D)0  (E) None of these

11. Suppose that h(x) = f(g(x)). If h(x) = W , Which of the following is NOT a possible

choice for f(x) and g(x)?
(A) f(x) = x% andg(x) =x+3 (B)f(x) = % and g(x) = (x + 3)?

(© f(x) = x+3and g(x) = x_12 (D) f(x) = xand g(x) = (x + 3)7?

12. What is the equation of the line PERPENDICULAR to 3y + 2x — 3 = 0, passing through the
point (4,-1)?

(A)2y-3x+14=0 (B)2y+3x-10=0 (C)3y+2x-5=0
(D)3y+2x+11 =0 (E) None of these
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13. Which of the following graphs best represents:

(A)

758 +

(©)

\/ 7508

568 +

258 +

568 +
258 +
' J 4
k

4 4 '
+ + t
25 58 75

' ' 4 4
k t + +
-75 -5@ -25

258

-568

758

4 4 '
+ + t
25 58 75

f(x) = 600 — (x — 50)2

(B)

758 +

508 +—

258 +

; + t t
-75 58 -25

—258 +

588 +

—758 +

(D)

758 +

508 +—

258 +

' ' 4
t t +
25 50 75

; + t t
-75 58 -25

—258 +

588 +

—758 +

/)

50 7

14. Find the vertex of the quadratic functiony = x2 + 2ax + b. The y-coordinate of the vertex is:

(A) b

(B) -b

2
CY

(D) -a?+b

(E)3a2 +b

15. Find the equation of the parabola that has a vertex of (3,—1) and passes through the point

(4,1). The coefficient of x2 is a number:

(A) between —2 and -0.5

(C) between 1.5and 3
(E) None of these

(B) between —-0.5and 1.5
(D) between 3 and 4.5



Math 110/112 Final Exam Study Aid

16. A rancher wishes to enclose two adjacent rectangular corrals such that the right-hand corral
has twice the length of the left hand (see diagram). She has 900 feet of fencing. What is the
maximum area she can enclose?

7
<

(A) 22,500sq. ft.  (B) 50,625 sq. ft.  (C) 62,500 sq. ft.
(D) 67,500 sq. ft. ~ (E) None of these

17. For the graph of y = —3x* + 37x3 + 28x2 + 42, which of the following is correct?

(A) y > —wasx — —o (B) y > —wasx — —oo
y > ©0asXx — o y — —0asX — ©
(C) y—> wasx — —o (D) y — wasx — —o
y — oasX — o y — —0asX — o
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18. Which of the following could be the graph of a polynomial of odd degree?

3Ty 5Ty
44
2L
34
14
11
' X }

TREEPLEELL, S S i
_\/ 2 3 4 3 -2 - i 2z 3 4 5

1) (;)
m o]

©) (4)

(A) All of them (B) None of them  (C) 1, 2 and 3 only
(D)1,2and4only (E)2and 3only

19. Find all real zeros of f(x) = 3x* — 36x? + 60. The SMALLEST real zero of f(x) is:

wW-2Z B+ - o-vi0 ©®v2

20. What is the remainder when p(x) = x* + x3 — x? — 2 is divided by x + 3?

(A)-26 (B)43 (C)-17 (D)0 (E) None of these
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21. Find a polynomial of lowest degree having zeros —2, 1,0 (a zero of multiplicity 2), and —4 (a
zero of multiplicity 3).

(A) f(x) = x2(x+2)(x -1 (x+4)°  (B)f(X) = x2(x = 2)(x + 1)(x — 4)°
(O f(x) = 2x(x+2)(x -1 (x+4)2 (D) f(x) = (x+2)(x —1)(x + 4)3
(E) None of these

22. Find all rational zeros of p(x) = x* — 4x3 + 2x? + 5x — 2. The SUM of all the RATIONAL
Zeros is:

(A)1 (B)2 (C)-1 (D)0 (E) There are no rational zeros

23. Determine the behavior of the function f(x) = % as X — oo,
AWy—-5 ®y—2 ©Cy—0 @Oy-—x
1
E)y — 45

24. Which of the following is/are TRUE about the function R(x) = e _13 .

(1) x = 15 is a zero of R(X).
(2) R(x) has a y-intercept of (0,—2).

(3) R(x) has no real zeros.

(A) 1 only (B) 2 only (C) 3only
(D)2and3only (E)1land2only
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25. Find a formula for the rational function show below.

(A)y = 2 B)y=+2s ©y=+x2;

X—a
D)y = X+2 (E)y= X2

26. Ify = % is the equation for the graph below, which of the following are NOT possible

expressions for f(x)?

Dx-4 (@x*+1 @B)x*-4 (4)x

(A) 2 only (B) 1 and 4 only (C) 2 and 3 only
(D)1,3and4only  (E) All are possible
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27. Which of the following is/are correct for the function f(x) = a™*(a > 1)?

(2) f(x) is decreasing (2) The domain is (-, 0]
(3) The range is (0,) (4) The y-intercept is (0,1)

(A)1and4only (B)3and4only (C)1lonly
(D)1,3and4only (E)2only

28. If G(x) = ¥4 —x, what is G1(x)?

-1 = 1 -1 — _ 34— -1 — A _y3
(A) G*(x) 7 (B) G (%) J4—x C)G*(x) =4-x

(D) Gi(x) =x3+4 (E) None of these

29. If the point (2,6) is on the graph of f(x), which of the following points must be on the graph
of f1(x)?

(A) (-2,-6)  (B) (2%) (C)(6,2) (D) (2,-6) (E) None of these

10
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30. If the graph of S(x) is:

Then the graph of S~1(x) is:
(A) (B)
\\ j
(©) (D)

(E) None of these

11
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31. Suppose f(3) = 20 means the volume of water in a container is 20 ounces when the depth of
the water is 3 inches. What is the meaning of f-1(10) = 2?

(A) The volume of water is 2 ounces when the depth of the water is 10 inches.
(B) The depth of the water is 2 inches when the volume of the water is 10 ounces.

(C) The depth of the water is % inch when the volume of the water is 10 ounces.

(D) Not enough information is given.

32. What is the domain of y = 10 — log,(5n — 230)?

(A) (—o0,230] (B) [46, ) (C) (46,)
(D) (230,) (E) (—,48)

33. For the natural log functiony = In(x), which of the following is/are correct?

(1) The graph is increasing (2) The x-intercept is (1,0)
(3) The graph is continuous (4) The y-intercept is (0, e)

(A) Allofthem  (B)1,2and3only (C) 2,3 and 4 only
(D) 2and 3only (E)1and 2 only

34. Express as a sum or difference of the natural logarithms of x,y, and z: In |—*

(3Inx)(Iny)
A) 41Inz

(C)%Inx+%lny—2lnz (D) 6Inx+2Iny —4Inz

(B) % InXx+1Iny—4Inz

(E) None of these

12
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35. Which of the following is true about the graph of y = 5000e-0-0092t — 9000 ?

36.

37.

38.

(A)y > wast — —wandy — 9000 ast — o
(B)y » wast — —oandy — —9000ast — o
(C)y — 5000ast — —wandy — —9000ast — o
(D)y - 0ast —» —wandy — wast —

(E)y — 5000ast — —wandy — 0ast — o

Solve for x : 3 = 271
The answer is a number:

(A) between0.5and 1 (B) between 0 and 0.5
(D) between 1 and 2 (E) None of these

Solve for x: log,(—4 —x) +109,(3-x) = 3
The solution is a number:

(A) between -9 and —6 (B) between —6 and —4
(C) between —4 and -1 (D) between —1 and 2
(E) between 2 and 5

Find the x-intercept of the graph of y = In(x —a) + 2

(C) between —0.5and 0

(A) (In(-a) +2,0)  (B) (-2+1Ina,0) (C) (e""®,0)

(D) (2 +a,0) (E) None of these

13
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39. The number of California gray whales is growing according to the formula A = Pg%95,
where t is measured in years. How long will it take the number of whales to double?
(A) less than 40 years (B) between 40 and 50 years
(C) between 50 and 60 years (D) between 60 and 70 years
(E) more than 70 years

40. Mr. Smart decided to invest $20,000 in a savings account. At what annual percentage rate,
compounded monthly, did he invest his money in order to have $36,500 at the end of 10
years?

The interest rate is:

(A) less than 6.1% (B) between 6.1% and 6.3%
(C) between 6.3% and 6.5% (D) between 6.5% and 6.7%
(E) greater than 6.7%

41. The given table lists the day, y, that there were x bacteria (in thousands).

x|1]10/100 1,000 10,000
y'1, 3| 5 7 9

Find the values of a and b so that f(x) = a + blog(x) models the data exactly.

A)a=1, b=2 B)a=2, b=2 Ca=1 b=1
(D)a=2, b=1 (E) None of these

14
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42. Which of the following statements is/are TRUE?

1) %03(15k2 +20k) = 5%0:(3k2 +4K)
k=1 k=1
40

(2) X(7) = 252
i=5

50 50 50
(3) (k2 —2) = 3 (K2 — 2k) = Y (4K? + 2k — 2)
k=1 k=1 k=1

(A) 1 only (B) All of them  (C) 1 and 3 only
(D)1and2only (E)3only

4
43. Evaluate the expression: » (20 —m!)

m=0

(A) 66 (B) -16 (C) -4 (D) 16 (E) 90

44. Write an expression for the nth term of the sequence: 4,10,18,28,40,...

(Aay=2n(n+1) B)an=nn+3) (C)a,=n(n-23)
(D)an =n(n+1) (E) None of these

6 .8

i - i . 2.4
45. Use sigma notation to write the sum: ctgti3t 17

4 4 4
k+1 k-1 2k
(A)E k+4 (B)é 3k+2 (C)E 2k + 3

4
(D) kZ: %El (E) None of these
-1

15
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46. The 5th term of an arithmetic sequence is 16 and the 12th is 37. Find the common
difference.

(A) 3 (B) 2—61 (C)7 (D) 21 (E) None of these

47. Determine if the following sequence is arithmetic or geometric:

_ _3
20,-10,5, 5

Find the 8th term of the sequence.

(A) —1% (B) % (C) % (D) —3% (E) None of these

48. Find the 12th term of the geometric sequence given that the first term is —3 and the second
term is 6.

(A)96 (B)-2048 (C)-96 (D)6144  (E) None of these

49. Parents decide to set up a college trust fund for their newborn child. The plan is to deposit
$100 a month for the next 18 years (i.e. 216 months) in a savings account that pays 6%
annual interest compounded monthly. How much money will there be in the account at the
end of 18 years? [Round to the nearest dollar]

_ 0.06 0.06 0.06 006
A =100(1+ 23)* + 100(1 + 23)? + 100(1 + 23*)° +...+100(1 + 23> )?1°

(A) $29,545 (B)$1,888 (C)$38,929 (D) $52,953  (E) None of these

50. Find the sum: Z 10(%)k.

k=1

(A)5 (B)7.5 (©) 10 (D) 15 (E) Does not exist

16



