
Math 2417 PRECALCULUS QUESTIONS#1EJanuary 7, 20091. f(x) = 9 � 2x2p9 � x2(a) For what x values is f(x) = 0?(b) For what x values is f(x) unde�ned?(
) For what x values is f(x) < 0?(d) For what x values is f(x) > 0?2. f(x) = px+ 1 + x2px+ 1(a) For what x values is f(x) = 0?(b) For what x values is f(x) unde�ned?(
) For what x values is f(x) < 0?(d) For what x values is f(x) > 0?3. f(x) = x �12(1 � x2)�1=2(�2x)�+p1� x2(a) For what x values is f(x) = 0?(b) For what x values is f(x) unde�ned?(
) For what x values is f(x) < 0?(d) For what x values is f(x) > 0?4. f(x) = x ��12 (x2 + 1)�3=2(2x)� + (x2 + 1)�1=2(a) For what x values is f(x) = 0?(b) For what x values is f(x) unde�ned?(
) For what x values is f(x) < 0?(d) For what x values is f(x) > 0? 1



5. f(x) = 2xe�x2 � 2x3e�x2(a) For what x values is f(x) = 0?(b) For what x values is f(x) unde�ned?(
) For what x values is f(x) < 0?(d) For what x values is f(x) > 0?6. f(x) = x2 ln(x� 1)� 5x ln(x� 1)(a) Determine the domain of f(x)(b) For what x values is f(x) = 0?(
) For what x values is f(x) < 0?(d) For what x values is f(x) > 0?7. f(x) = 15(3x+ 2)4(1� 2x)3 � 6(3x + 2)5(1 � 2x)2(a) Fa
tor as 
ompletely as possible(b) For what x values is f(x) = 0?(
) For what x values is f(x) < 0?(d) For what x values is f(x) > 0?8. f(x) = 53x2=3 � 103 x�1=3(a) For what x values is f(x) = 0?(b) For what x values is f(x) unde�ned?(
) For what x values is f(x) < 0?(d) For what x values is f(x) > 0?9. f(x) = se
x sinx : 0 < x < 2�(a) For what x values is f(x) = 0?(b) For what x values is f(x) unde�ned?(
) For what x values is f(x) < 0?(d) For what x values is f(x) > 0? 2



10. f(x) =p1 � sin2 x : 0 < x < 2�(a) For what x values is f(x) = 0?(b) For what x values is f(x) unde�ned?(
) For what x values is f(x) < 0?(d) For what x values is f(x) > 0?11. f(x) = sin2 x1� 
osx : 0 < x < 2�(a) For what x values is f(x) = 0?(b) For what x values is f(x) unde�ned?(
) For what x values is f(x) < 0?(d) For what x values is f(x) > 0?12. Solve the following trigonometri
 equations.(a) sin 2x + 
osx = 0; 0 < x < 2�(b) 
os 2x = 0 : 0 < x < 2�(
) 
os 2x+ sinx = 1 : 0 � x � 2�(d) 2 
os 2x� 4 
os x+ 3 = 0; 0 � x � 2�(e) 
os 2x+ sin2 x = 1 : 0 � x � 2�13. Simplify(a) (e3x)2(e2x)4(e4x)3(b) ln(ex2+2x+1)(
) Rewrite as the sum/di�eren
e of logarithms: ln�x2 sinxse
x �(d) Express as a single logarithm. 5 ln(x+ 3)� 12 ln(x2 � 9)14. Simplify 12 �x� �xp1 � x2�+p1 � x2 + 1p1� x2�3



15. Simplify f(x) = 1p1 + tan2 x � 
os x : 0 < x < �216. Simplify f(x) = 1p1 + tan2 x � 
os x : � < x < 3�217. Simplify f(x) = sin2 x1� 
os x : 0 < x < 2�18. Complete the square for the following expressions(a) 4x� x2(b) 6x� x2 � 8(
) 3 + 2x� x2(d) 9x2 � 18x + 5(e) 16x � 16x2 � 3(f) �x2 � 4x(g) �x2 + 2x(h) x2 + 6x+ 13(i) 2 sin2 x+ sinx� 119. Form the di�eren
e quotient f(x+ t)� f(x)t and simplify the answer for the followingfun
tions.(a) f(x) = 6� 2x� x2(b) f(x) = 1x(
) f(x) = 12x+ 3(d) f(x) = p3x + 2(e) f(x) = 3x2 � 5x+ 7 4



20. Classify the graph of the equation as� A 
ir
le� A parabola� An ellipse or� An hyperbolaGive the essential details e.g. a 
ir
le whose 
enter is at (23,-13) with radius 39 and drawthe graph.(a) x2 + 6x+ y2 + 10y = 15(b) 4x2 + 9y2 + 16x� 54y + 61 = 0(
) x2 � 4x� y2 + 6y � 6 = 021. An open box is to be made from a re
tangular pie
e of metal (2ft by 3 ft) by 
uttingequal squares of side x from ea
h 
orner and turning up the sides ( see �gure 1). Find(a) An expression for the volume of the box in terms of the variable x.(b) An expression for the surfa
e area of the box in terms of the variable x
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2 ftFigure 1: Figure for # 2122. A ran
her has 200 feet of fen
ing with whi
h to en
lose two adja
ent re
tangular 
orrals( see �gure 2). Find an expression for the total area of the two �elds in terms of thevariable `x'. 5



x x

y Figure 2: Figure for # 2223. A farmer plans to fen
e in a re
tangular pasture adja
ent to a river. The pasture must
ontain 180,000 square meters in order to provide enough grass for the herd. Find anexpression for the length of fen
e in terms of the variable `x' in Figure 3. Assume thatno fen
ing is required along the riverfront.
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RIVERFigure 3: Figure for # 2324. At a sand and gravel plant, sand is falling o� a 
onveyor belt and onto a 
oni
al pile.Thediameter of the base of the 
one is three times the altitude. Find an expression for thevolume of the 
one in terms of h, the height of the 
one.25. Find an expression for the volume of a 
one in terms of the base radius r, if the altitudeof this parti
ular 
one is three times the radius.6



26. A page is to 
ontain 30 square in
hes of print. The margins on ea
h side are 1 in
h. Findan expression for the area of the page in terms of the variable `x'(see �gure 4)
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xy = 30Figure 4: Figure for # 2627. A page 
ontains 96 square in
hes. Printing is to be done on the page su
h that there isa 1 in
h margin on either side and a 2 in
h margin at the top and a 1 in
h margin at thebottom of the page. Find an expression for the printed area in terms of the variable`x'(see�gure 5)
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SFigure 6: Figure for # 2828. The following questions refer to Figure 6(a) Write an expression for S in terms of h(b) Write an expression for S in terms of �(
) Write an expression for h in terms of S(d) Write an expression for h in terms of �
θ
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xFigure 7: Figure for # 2929. The following question refers to Figure 7. Show that tan � = 4xx2 + 25230. tan � = x; ��2 < � < �2 . Find an expression for se
 �31. sin � = x; ��2 � � � �2 Find an expression for sin 2�8



32. Solve the following system of equations(a) y = 11 + x2 : y = x22(b) x = y2 : y = x� 2(
) y = 2x2 : y = x4 � 2x2(d) y = p3x+ 1 : y = x+ 1(e) y = x2 : y = x3 � 3x2 + 3x(f) y = x2 � 4x+ 3 : y = 3 + 4x� x2(g) y = sin 2x : y = 
os x; 0 � x � �(h) y = 2 sin x : y = tan x; ��2 < x < �233. Write out expansions for the following trigonometri
 fun
tions.(a) sin(A+B)(b) sin(A�B)(
) 
os(A+B)(d) 
os(A�B)(e) tan(A+B)(f) tan(A�B)(g) sin 2x(h) 
os 2x ( 3 variations)(i) Using the results of 33a and 33
, establish the result quoted for 33e(j) Imitating the pro
edures followed in 33i, �nd an expansion for 
ot(A+B) in termsof 
otA and 
otB34. Establish the following trigionometri
 identities(a) 
ose
 x� 
ot x = tan(x2 )(b) 
ose
 x� 
ot x = 1
ose
 x+ 
ot x(
) � ln(
ot � � tan �) = ln�12�+ ln tan(2�)(d) 1
ot � � tan � = 12 tan 2� 9



35. Without referen
e to a 
al
ulator or a table of trigonometri
 fun
tions, write down exa
tvalues for(a) sin 4�3(b) tan 5�6(
) 
os 5�4(d) sin 2�3(e) 
os 7�6(f) se
2 ��4�36. Without the aid of a 
al
ulator, evaluate the following expressions.(a) ar
se
 (2)(b) ar
se
 (2=p3)(
) ar
se
 (�2)(d) ar
se
 (�2=p3)(e) ar
tan(1)(f) ar
tan(�1)(g) ar
sin(�p3=2)(h) ar
sin(�1=p2)37. Write an algebrai
 expression that is equivalent to the given expression(a) 
os(ar
sin(2x))(b) 
ose
[ar
tan(x=p2)℄(
) sin(ar
tan x)(d) se
[ar
sin(x� 1)℄38. Solve the following absolute value inequalities(a) jx� 2j < 5 (b) j7� 2xj � 5 (
) j2x� 5j � 3(d) j8 � 2xj < 2 (e) jx+ 3j > 110



39. Example If jx� 3j < 1, then �nd the smallest k su
h that j2� 3xj < kSolution jx � 3j < 1 implies �1 < x � 3 < 1 or by adding 3 to all entries in theinequality we have 2 < x < 4 . On
e you have established a string of inequalitiesfor x alone, then pro
eed to generate the required term by multiplying by appropriatequantities or by adding/subtra
ting the appropriate 
onstants. In this 
ase, multiplya
ross by �3 , giving �6 > �3x > �12 where the dire
tion of the inequality stringhas been reversed due to multipli
ation by a negative number. Rewriting , we have�12 < �3x < �6. Now add 2 to all terms, giving �10 < 2 � 3x < �4: Finally,we must put the inequality string in the form that will enable us to rewrite it as anabsolute value inequality, namely �10 < 2 � 3x < �4 < 10 or j2� 3xj < 10. Why is 10the minimum value that satis�es the 
onditions of the problem? Clearly we 
ould havewritten �20 < �10 < 2 � 3x < �4 < 10 < 20 leading to the absolute value inequalityj2� 3xj < 20: From this we 
on
lude that any number greater than 10 
an be used butthat 10 is the smallest number that will satisfy the inequality.40. If jx� 3j < 1, then �nd the smallest k su
h that(a) j2x+ 3j < k(b) j3 � 5xj < k(
) j5x+ 7j < k41. If jx� 5j < 1, then �nd the smallest k su
h that(a) jx� 9j < k(b) j2 � 3xj < k(
) j4x� 5j < k42. U.T.D is hosting a 
omputer 
onferen
e. At 11.30 am , half of the parti
ipants remainat their terminals working on an interesting problem while the other half leave for lun
h.At 12.30 pm , 60 have returned from lun
h and logged on to their terminals while 18others have logged o� and gone to lun
h. At this time, there are three times as manypeople using the 
omputer terminals as there are people at lun
h. How many people areattending the 
onferen
e?43. An athlete fron U.T.D is running a
ross a bridge over the Red River. When she is two�fths of the way a
ross, she hears a train 
oming from behind her. She qui
kly 
al
ulatesthat if she runs 
onstantly at 6 mph towards the other end of the bridge, she will rea
hthat end of the bridge at the same time as the train. On the other hand , if she turns11



around and runs ba
k at 6 mph towards the train, she will rea
h the start of the bridgeat the same instant as the train. What is the speed of the train?44. A farmer prepares a fertilizer solution whi
h 
ontains 2 per 
ent by weight of a 
hemi
aland 98 per 
ent ,by weight, water.The total weight of the solution is 250 pounds. Sometime later due to evaporation, the solution 
ontains only 96 per 
ent water. What is theweight of the solution now?45. A bridge is dire
ted north/south a
ross the Red River. Runners are in position at ea
hend of the bridge. Greg is lo
ated at the south end and Tom is at the north end. Assumethat both runners start at the same time and run towards the opposite end of the bridgeat 
onstant but di�erent speeds.When they pass ea
h other, Greg is 600 ft from the southend of the bridge. When Tom and Greg rea
h the ends of the bridge, they immediatelyreverse dire
tion and run towards their starting points. This time they pass ea
h otherwhen Greg is 200 ft from the north end and running towards the south end of the bridge.What is the length of the bridge?46. At a so
ial event in the U.T.D. library at whi
h fewer than two dozen people showedup, two thirds of the men were married to three �fths of the women. Assuming that allspouses were present, how many were single?47. Two U.T.D. students drive for 100 miles along a straight highway, one in a red 
ar ,theother in a blue 
ar. The speed limit for the �rst 50 miles is 55 mph. For the se
ond 50miles, the speed limit is 65 mph. The student in the red 
ar stops for gas during the�rst half of the trip. The student in the blue 
ar stops for gas during the se
ond halfof the trip. Ea
h stop is of 15 minutes duration. Assuming that both 
ars travel at thespeed limit, will the student in the red 
ar arrive before the student driving the blue 
ar?Explain your answer.48. Suppose a farmer buys 100 animals for $ 100.Only 
ows, pigs, or 
hi
kens are to be
onsidered. There must be at least one animal of ea
h type. No other animals are to bein
luded. Suppose that 
ows 
ost $10 ea
h, the pigs 
ost $ 3 ea
h and the 
hi
kens 
ost50 
ents ea
h. How many of ea
h did the farmer buy?49. A large, square , bri
k wall is two bri
ks higher and two bri
ks narrower than anotherwall. How many more bri
ks are in the �rst wall?50. (a) 70 
ows take 24 days to eat all of the grass in a pasture. The same pasture sustains30 
ows for 60 days. How many 
ows would take 96 days to eat all of the grass.12



(b) Find another 
ombination of days and number of 
ows to eat all of the grass. Re-member that your answers must be integers
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