
Calculus I
Practice Problems 2: Answers

1. Find thederivative: f
�
x ����� x ��� 1	
� x �

Answer. Write f
�
x ��� x1 2 � x � 1 2 andusethegeneralpower rule:

f � � x ��� 1
2

x � 1 2 � 1
2

x � 3 2 � 1
2� x

�
1 � 1

x �
2. Find thederivative of f

�
x ��� x2 � 1

x � 1

Answer. Usethequotient rule:

f � � x ��� �
x � 1� � 2x � � � x2 � 1� � 1��

x � 1� 2 � x2 � 2x � 1�
x � 1� 2 �

3. Thisgraphis thatof a function y � f
�
x � . Sketchthegraph of its derivative.

Answer. Hereis thegraph.

-15

-10

-5

0

5

10

15

20

25

0 1 2 3 4 5

4. Sketchthegraphof a functionwith theseproperties:
a) f

�
0��� 2 and f

�
1��� 0;

b) f � � x ��� 0 for 0 � x � 2;
c) f � � x ��� 0 for x � 0 or x � 2.

Answer. An example is thecubiccurve y � x3 � 3x2 � 2, which risesup to thepoint (0,2), thendecreasesto
thepoint (2,-2), andthenrisesthereafter. Hereis its graph.
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Thenext two problemsareaboutthemotion of anobjecttraveling neartheearth’s surfacein a vertical
straightline. If we let x

�
t � betheheightof theobject(measuredfrom groundlevel) at time t, thenwe have

theformula
x
�
t ��� � 16t2 � v0t � x0 �

wherex0 is theinitial height of theobject,andv0 is its initial velocity. Checkthat

v
�
t ��� � 32t � v0 � a

�
t ��� � 32 �

5. A manstandingat the edgeof the roof of a building 120 feet high throws a ball directly upwards at a
velocityof 48 ft/sec.a) How highdoestheball go?b) Assumingthatit proceedsto fall alongthesideof the
building, how longdoesit take to hit groundlevel?

Answer. a) In thiscasex0 � 120andv0 � 48,soourequationsof motion are

x
�
t ��� � 16t2 � 48t � 120 � v

�
t ��� � 32t � 48 �

Weareaskedfor themaximum valueof x
�
t � , whichwecanfind by completingthesquarein thefirst formula:

x
�
t ��� � 16

�
t2 � 3t � 9

4 � � 16

�
9
4 � � 120 � � 16

�
t � 3

2 � 2 � 156 �
so themaximum height is 156feet. Hereis another way of seeingthis. Noticethatat themaximum height
theobject stopsrising andstartsfalling, soits velocity is 0. Solving thesecondequationwith this value,we
find t � 3	 2 at themaximum height. Now calculatex

�
t � for this valueof t to get156.

b) It hits thegroundwhenx
�
t ��� 0. So,wesolve for t:

0 � � 16t2 � 48t � 120 �
usingthequadratic formula. Theroots aret � �

3 � � 39��	 2. Sincewe wantthepositivesolutiontheanswer
is

t � 3 � � 39
2 �



6. Anothermanstandingonground level throwstheball backto his friendontheroof. At whatinitial veloc-
ity musthethrow it in orderto reachtheroof?

Answer. Herex0 � 0, andv0 is to befound. Soourequationsof motionare

x
�
t ��� � 16t2 � v0t � v

�
t ��� � 32t � v0 �

Thecondition is that theball just reachestheheight of 120 ft, sowe musthave v
�
t ��� 0 whenx

�
t ��� 120,

giving theequations
120 � � 16t2 � v0t � 0 � � 32t � v0

to solve for v0. Fromthesecondwe have t � v0 	 32;puttingthatin thefirst gives

120 � � 16 � v0

32 � 2 � v0 � v0

32 �
leadingto theanswerv0 � 16� 30 ft/sec.

7. Let y � x
x2 � 1 � Find theequationof thetangentline to thegraphat thepoint (2,0.4).

Answer. To find theslopeof thetangentline wemustdifferentiate:

dy
dx
� �

x2 � 1� � 1� � x
�
2x ��

x2 � 1� 2 � 1 � x2�
x2 � 1� 2 �

At x � 2, we get
dy
dx

� 1 � 4�
4 � 1� 2 � � 3

25 �
This is theslopeof theline, (2,0.4) is on theline, soits equation is

y � 0� 4
x � 2

� � 3
25 �

whichsimplifiesto 25y � 3x � 16. Hereis its graph.
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8. Let C1 andC2 becurves givenby theequationsC1 : y � x3 � x2 � C2 : y � x2 � x. For whatvaluesof x do
thesecurveshaveparalleltangent lines?

Answer. Theslopeof C1 is givenby m1 � 3x2 � 2x, andtheslopeof C2 is m2 � 2x � 1. Thelineswith these
slopesareparallelif m1 � m2, sowe mustsolve 3x2 � 2x � 2x � 1 for x. Theansweris x ��� 1	 � 3. Hereis
its graph, showing thetangents only at thepositivepoint.
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9. Froma point 1000 feetaway from thebaseof a building, theangleof elevationof its roof is 17 degrees.
How tall is thebuilding?

Answer. Let x betheheightof thebuilding. Thenx � 1000tan17= 305.7feet.

10. A marker is rotatingcounterclockwisearound a circle of radius4 centered at theorigin at therateof 7
revolutionsperminute. a) Whatis its positionafter2.3minutes?b) How soonafter2.3minuteswill it cross
thex-axisagain?

Answer. After 2.3 minutes the marker hasmade7(2.3) = 16.1 revolutions, so is located1/10 of the way
around thecircle,at anangleof π 	 5. Its positionis at

�
4cosπ 	 5 � 4sinπ 	 5� = (3.236,2.351).

11. If tanα � � � 3, whatarethepossiblevaluesof sinα?

Answer. sinα ��� � 3	 2.

12. Expressasa functionof 2x:
sinx � cosx
sinx � cosx



Answer. You have to multiply bothnumeratoranddenominatorby sinx � cosx, andusethe double angle
formulas:

sinx � cosx
sinx � cosx  sinx � cosx

sinx � cosx
� sin2 x � cos2 x

sin2 x � 2cosxsinx � cos2 x
� � cos

�
2x �

1 � sin
�
2x �

Alternatively, multiply bothby sinx � cosx gettingtheequivalent

sin
�
2x � � 1

cos2x

13. Find lim
x ! 0

sin
�
5x �

tan
�
4x � .

Answer. Wewill usethefactthatweknow thelimit of
�
sinx �"	 x andcosx asx # 0. Thelimit desiredcanbe

rewrittenas

lim
x ! 0

5
4

sin
�
5x �

5x
4x

sin
�
4x � cos

�
4x ��� 5

4
lim
x ! 0

sin
�
5x �

5x
lim
x ! 0

4x
sin
�
4x � lim

x ! 0
cos

�
4x ��� 5

4 �
sincelimx ! 0 is thesameaslim5x ! 0 andlim4x ! 0.


