MATH 2413 - Calculus| - Prerequisite Review

Give exact answer s unless a problem specifies otherwise.

" + —
1. Rationalize the numerator and ssimplify: %\/}
2/3.X—3/5
2. Simplify and give your answer in smplified radical form: ——==——
(x 5/6)2
3 2
-8 3Xx"+2x-8 2x- 3 3x-5
3. Smplify: 4. Simplify: -
Pty x3- 4x° X%+4x+4 Pty x2- 3x- 4 Xx°-8x+16

5. Give the dope-intercept form of the equation of the line perpendicular to 5x — 3y = 8 and passing
through (—4,7).

6. Give the slope of the line that passes through the points P and Q on the graph of f(x) =cosx if

P has an x-coordinate of % and Q has an x-coordinate of % )

7. A tailor works 8 hours aday, 6 days aweek. He divides his time between making shirts and
making coats. It takes him 4 hoursto make a shirt and 6 hours to make acoat. Let x be the number
of shirtsthe tailor makesin aweek and let y be the number of coats the tailor makesin aweek. (a)
Find aformulafor y asafunction of x. Interpret (b) the dope and (c) the y intercept in this context.

&po &/po

8. Evaluate without a calculator: (a) sm (b) tan: (c) arcco ae_ﬁo (d) cos(si n_l(- 1))
&30 &40 ¥ 25

9. Usetrig identities to convert the first expression to the second, if possible:

(@) ii%z, 1 + tarx (b) sint(csct- sint), cog’t
& To . 1
(c) cosgX + Sg —SNX (d) sin?x - cos?x, §(1— cos4 X)

10. Simplify: sin(2 arctan x)

11. Suppose you are asked to graph r = f(s). (@) Which variable is the dependent variable?
(b) If 4isasolution to the equation f(s) = 7, give the coordinates of a point on the graph of f.

12. For g(x) = | 4{ , determine (a) g(—2) and (b) g(-5) .

f(x+h)—f(x)

13. For f(x) = TS—S , determine and simplify. (When you are finished, the

denominator should not have h as one of its factors.)

14. Let f(X) = 3—7)(75 . (a) Isf(x) an even function, an odd function, or neither? (b) Describe the
X< +
symmetry, if any, of the graph of f(x).

15. For f(x)= 23
X<+




16. For h(x)= \37 X2 + 9, definetwo functions f(x)and g(x) such that h isthe composite of f and
g; in other words, decompose hiinto f and g so that h(x) = f (g(x)).

_3x-5 ) 1 1 - -1

17. For f(x) = i determine f ~(X). 18. For g(x) = Snx’ determine g ~(X).
19. Give the domain of each of the following. Useinterval notation where appropriate.
(@) F() = 033 —x2 + 2x—8 (b)) = P> (©) f(x) = X°-x-6

' 3 4 x2+2x-8
(d) f(x) = V/2- 7x e f(x) = Jax -5 (f) f(xX) = log(2x + 5)
(g) f(X) = e¥*+> (h) f(x) = tan x (i) f(x) = arcsi ng@-59xg (j) f(x) = tam2x

_2X =5 _ i 2 _ 2

(k) 9(¥) = 3 _drib (1) h(x) T +(In(x + 3)) (m) f(x) =In(x")

i4_x if xE£0 (b) Isthisrelation afunction? Explain.
i 5 (c) Isthisrelation a one-to-one function? Explain.
20. () Graph y =i 4- x if 0<x£3 [ Ifwecdl thisrdation f(x), determine

L-ix-5 0f x>3 | (d)f(3) and(e) T (-4).

21. Give (@) the x-intercepts and (b) the y-intercept of f(x) =- 9x? - 6x +2.

22. Suppose g(x) isabth degree polynomia with a negative leading coefficient and anegative
constant term. True or false:

(8 Asx® ¥,0(x)® ¥. (b) g has, a most, four x-intercepts.

(c) g has, at most, four relative extrema (peaks and valleys).

(d) The graph of g crosses the y-axis below the x-axis.

23. Describe the graph of 2x% + 2y —6x+8y+5=0. 28. Givethe formula, in factored form, of the

(Givesifficient detal sothet aclassmatecould | PoYNOM@ P(X) whose graph is shown
draw the figure from your description.) '

24. Graph f(x) =- J25- x2

25. Givetherange of o(x) = 4- 3(2° %)

26. Describe the behavior of each of the following:
(@5 asx® ¥ (b) logx asx® 0"
(©) Inx as X ® ¥ (d) 4 asx® - ¥

27. (a) For values of xintheinterval (0,1), whichis (-3,0)
larger? x3 or x*?
(b) For values of xintheinterva (1,2), whichis
larger? x> or x*?

(c) Describe the behavior of y= x™2°

S X® ¥
0

(d) Describe the behavior of y= x2° as x® - ¥ .
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(2x- J(x +3)°

29. Let f(x) = > . Trueor false:

(x- 37(x+1)
(@) Asx® ¥,f(X)® 1. (b) Asx® -¥,f(X)® 2. (©) Asx® 37, f(X)® ¥.
(d) Asx® 3 ,f(X)® ¥. (e) Asx® 1", f(X)® ¥. (f) Asx® 1 ,f(x)® -¥.

(9) The graph of f goes acrossthex-axisat x = g .
(h) The graph of f "bounces’ against the x-axisat x = 3.

30. For h(x)= -3s ngix + %g+5, give (a) the period, (b) the amplitude, (c) the equation of the

midline, (d) the amount and direction of the vertical trandation, (€) the amount and direction of the
horizontal trandation, and (f) the range.

3x-7_3x+4andg(x)_ 5
2x +5 2x- 3 T 4x2+ 4x- 15

3L 1f f(x) =
f(x) = g(x).
32 Solve: X +8-J2x+9=1 33. Solve: x™ 3 = 3x"#3 +10x
2x-3)

, determine the values of x for which

-7/3

34. Solve: 2(5 - 4=7 Give both the exact solution and the solution rounded to the nearest

thousandth.

35. The populations (in thousands) of two different citiesaregivenby R = 45(1.038)t and

P = 48(1.025)t, wheret isthe number of years since 2001. In how many yearswill the
populations of the two cities be equal? Round your answer to the nearest hundredth of ayear.

36. Determine the x-intercept(s) of f(x) =log,(3x- 4) +1.

37. Solve: log(2x +3) - log(3x- 4) =2 38. Solve: logy(x- 2)+logy x=3
39. Solvefor xin[0,2p): 2six—cosx—1=0

40. Solvefor t, rounded to the nearest thousandth, in [0,2p]: 3si n’t = cost

41. Solvefor o, whereO£ o £ 2p: sec?o - 2tanc = 4
Give exact solutions when possible; otherwise round to the nearest thousandth.

42. For f(x) =cosx +sinx, determineall of the values of x for which f(x) =0.

In Problems 43-51, solve and give the solutionsin interval notation.

43.2 - 3(4x—5) > 10— 7X 44, |3x 5| +2>9 45. 2X £ X2 — 15
- +2
46. 2x° —5x* —14x3 +35x2 >0 47. X3, X 48.2%>8
X+5 x-4
49. 7°- 1£3 50. log(2x - 5) £ 3 51. In(-3x +5)£ 0

52. If wisinversely proportional to the square of v and w = 36 whenv =5, write the formulafor w
asafunction of v.

53. The distance between Austin and Georgetown is 30 miles. Ramon bikes part of the way at an
average speed of 20 mi/hr. Then hejogsthe rest of the way at an average speed of 6 mi/hr. Let x
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be the distance that Ramon rides his bike and write the formulafor the function that give the total
time for Ramon'strip.

54. An 8 foot long ladder isleaned against the side of atwo-story house. Let x be the distance
between the bottom of the house and the bottom of the ladder. Write the formulafor the function
f(x) that givesthe height (distance above the ground) at which the top of the ladder touches the

houses.

55. A rectangular sheet of cardboard is 8 inches by 10 inches. Squares are cut out of each corner

of the cardboard so that the cardboard can be folded to form an open box. Let x be the length of a
side of the squares. Write the formulafor the function f(x) that givesthe volume of the box that
can be formed by folding the resulting sheet of cardboard.

56. In 1990, the population of asmall town was 2800. Each year since 1990, the population of the
town has increased by 6%. Determine the formulafor afunction P(t) that gives the population of
thetownt years after 1990.

57. A ferriswhed is 36 metersin diameter and must be boarded from a platform that is 2 meters
above he ground. The six o'clock position on the ferriswhesdl islevel with the loading platform.
The wheel completes one full revolution every 4 minutes. Att=0you are at the six o'clock
position. Find aformulafor the function h(t)that gives your height above the ground after t
minutes on the ferris whee.

58. Solve the triangle shown at the right.
Round your answers to the nearest hundredth.

59. Chris measures the angle of elevation to the top of abuilding as 38°. When Chris moves 100 ft
closer to the base of the building, the angle of elevation to the top of the building is 47°. How tal isthe
building? Neglect Chris height and round your answer to the nearest tenth of afoot.

60. Inthefigure at the right, C isthe center of the circle, which
hasaradiusof 6. Thelength of thearc sis18. Determinethe
lengths of the line segments AD, DC, and AB, rounded to the
nearest thousandth.

Answers
1 1511 x2+2x +4 -x2- ox+17
1. 2. X VX ,— 4 ———
2(\/x+5+\/§) X(3x- 4) (x- 4)“(x +1)
- +
5 y:_ _3)( +§ 6 6\/_2 6
5 5 mn
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7.@y=- %x +8 (b) For every two fewer coats he makes, he can make three additiona shirts.
(c) If the makes no shirts, he can make eight coats.

2@ B1 L @o

SECX _ SecX

9. ——=—71 =sec? x =1+tan®
COSX —_
SecX

(b) sint(csct- sint) =sint>csct - smt>smt:smt><si—nt - sin’t=1- sin’t= cos’t

e 1o p . .p

(© COS:X +§ﬂ: cosxcosz - smxsmE =cosx(0)- sinx(1l)=- sinx
) 2 . 2 . 2 lad- cosAxo 1
(d) sin” xcos™ X = (sinxcosx)” = 7 (2sinxcosx)” = (sm2x) 4eTz'§(l' CosAX)
2X -10
10. 211 11.@r (b) (4,7 12.(a)1 (b)-1 13. 2x+2h- 3% 3
14. (a) odd (b) symmetric about the origin 15. (a) 3 b -5¢- 1
' 7 9x? - 30x+27 X2 +2
3 2 -1, _-IX-5 ﬁ:o
16. f(X) =Ix,g(x) =x"+9 17. 17700 =5 18. g 1(x) = arcsing=

19. (@) (-¥,¥) (b) (-¥,¥) (© (-¥,-9HU-4,2)U2,¥) (d) (-¥ELHJ (e) (-¥,¥)

(f) Ze‘g g @ ¥,¥%) (h){x|xT A xt %+mp wheremisaninteger} (i) %—égé‘
() C¥.¥) K (¥¥) O)3.0UO0¥) (m)(-¥,0U@0¥)
20. (a)
y 2@ g0l )02
1 22. (a) False (b) False (c) True (d) True
[ 23. The graphisacircle with its center at
2 a8 V15
\ : & 2 and with aradius of - -
-3 3 X
24, y
- >
0—__,_$ X

(b) Yes, by the Verticd Line Test.
(¢) Yes, by the Horizonta Line Test.

d fR)=-5 (¢ f Y-4=2/2
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25. (- ¥,4) 26.(a)5 *® 0 (b)logx® -¥ (c)Inx® ¥ (d)4*® 0

3 4 1 2
27.(@ x° (b x (y® 0 (dy® ¥ 28. p(x) =- 6(x+3)(x- 2)
29. (@) Fse (b) True (c) True (d) True (e) Fase (f) False (g) True (h) False

30.@p (b)3 (c)y =5 (d)5unitsup (e) % unitsleft (f) [2,8]

3L - 2—23 32. 4 33.-2,5

34, TTS% »2.030 3. — 1'_323: ::jf)zs »5.121 years

36. 2%3 ,og 37. %’ 38.4

39. p,%,s—g 40. 0.560, 5.723 41.1.249, 4.391, %,?

42. % +mp , wherem s an integer 43. ?*‘22

a4. B - %2U(4,¥) 45. (- ¥,- 3U[5¥) 46. (- ﬁ,O)Ug%,ggU(\/_?#)
47, (-¥,- 5)U§ 40 48. (-¥,-3) 49, f¥'l%g

50. (2.5,502.5) 51. %—2; 52. w= ?/120

53. f(x) = % + 30(; X 54. f(X) =V64- x° 55. f(x) = 4x3- 36x° +80x
56. P(t) = 2800(1.06)' 57. h(t) = - 18cos§—2) tg+ 20

58. b» 13.77 ft, A » 32.96°, C » 20.04°
59. 287.8 ft
60. AD » 0.847, DC » 5.940, AB» 11.970
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