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Professor Katiraie Calculus I Spring 2008 Test IV Form A (chapters 1 -- 4) 

---1'--------''---------
Total Possible Points = 140 

©©© Plus 10 Points Extra Credit ©©© 
Name 

1) Given the following information about the limits, sketch a graph which could be the 
graph ofy = f(x). Label all horizontal and vertical asymptote(s). (6 Points) 

lim I(x) = lim I(x) =-1 ~~:-'=~~(".~~) 
x~oo x~ -00 ,- . 

~ ..".._-~.,". 

lim f(x) = 00 ./ lilTl f(x) =~ //~X;'-L.J..···'t··;~n,. '..
x~-zt x~ 1 ! V I f'r . 

\'"'' X.::::: I 
~ lim f(x) = 00 '--_._

x~ 1+ 

--L 
I 

) 

I----

J 

J 

---"

f(O) =1.5 C/"' 

2) Find the equation of the tangent line to the curve y =X cos X +X sin X , 

at the point (1(, -1() . (10 Points) 

/ t , 

~ :; 'Co5)( - X~\Yl)l + l)h\ X -t- XCof,z 

a.f 'X =-rr 'j '- \"A. = ~) 11 + Tr" CoJ( tr) - t- r-rr) 



3) Find the derivative ofthe following functions: (4 Points each) 

(Do Not Simplify) 

a) y =~2x+.J3X 

l .L ('L)(-\- ,,:,~f~ (at k(~,.:.)-t 6)) 
1 

-:l. 10~ ,~ *('t)(+ r~)() 1. ('2.+ ~ ('3'/..) 1. 

b) y =esec(20) 

I Se.<. ('15) 
~.::: e. .(?~c. W)~ ~e-) . 'L 

d) Y =sin-1(X2 + 2x+l) 

f \ · ('l.K+:J ~:. -f ...--
I-' (-t.."-T-\'1- +0~ 

7 

f) y=(;~=n
\ 

I (3'1.-=1f (3 (v/'--I) _1{-~~3~j 
~.:::7 2t1...;.,..t - l~.~~J L / 

c) y=sin5(4x) 

~ '- 5 ~t~'+(Jf->l) ~S (f;(.)· If-

y =1O[sin(3B)+coS(2B)]
e) 

G:n~fr) +Co'~~ 
~~. 10 tI' I~ [0 ,(3 Co~t~J:"t~~~~ )
 

2
 



For Problems 4 - 6: Pick two of the following three problems. Clearly indicate the 
two problems you want to be graded. 

4) A particle starts at the origin and moves along the parabola y = x 2 such that its 
distance from t€?rigi1i1)lcreases at 3 units per second. How fast is its x-coordinate 
changing as it passes ifiWugh the point (2, 4)? (10 points) 

-=3 [;/"L_ &_ 0) 1.,. + (~_Q) t 
/l... 1..\ 'Z.. 'l LL 

1)1. ~ X1.- + ~ 'L =) D1.. .;::- K -t-{f) ==-.K -+ XT 

2-D Jo :.- 2,<. ,1.')( ;- ifXI'j d~ 
Tf Crt -;J;f 

DW"" ;( j?( + ~)(\~~ }> d"A _ 'D 111:- . _ ~ Cl) ~,!? ~ 
t- 1f 1f 1t. - X + 2 ~~ - 2+ 2...(1..)3 .-=-_~ 11 -.I1U:-) 

Lf(~ = W 
« 10"" 'l!":) A man starts walking north at 3 ftls from a point P. Five minutes later a woman ~:~ , ~/ ~.,*" starts walkmg south at 4 ft/s from a pomt 500 ft due east ofP. At what rate are the _ 1- S 

Ifllcbo"" ?p ,; tt-~()O people moving apart 20 minutes after the woman starts walking? (10 points) - ~ 

t c.'l.=)(1..+~'\. 
/" 

l ~ J-i =- )t 'J.-...Jl of,;i~ J.,!j
o.-t /~ n: 

l(.. ' 

6) A plane flying horizontally at an altitude of2.5 km and a speed of400 km/h passed 
directly over a radar station. Find the rate at which the distance from the plane to 

, J the station is increasing when it is 4 km away from the station (10 points) 

--.--.----it-E~Ic:~r1Il~7' X1.+ ~ '\.. == c. ...... 

/' /2'1J~ +,(4 J'j :::::,/t J(.
//~~ (f" Jt- I J 1F .j(.-:If 

?-12.2.) ('fo;) +0 -=' 'f 1; 
,,~_--rv-~ 

)('1..-+ z. (Z-;:; If11

3X:: J .. \1.1..

I 



/15 

For problems 7 - 9: Pick two of the following three problems. Clearly indicate the 
two problems you want to be graded. 

7)	 If 1400 sq. em of material is available to make a box with a square base and an open 
top, find the largest possible volume of the box. - C:;;ints) 

X1--t- if X::J = Ii.f Q~ 

~ :::.- \:fO-l - 't-It 
4-~ 

-bt~ ~ ~ _ y'l..-+ l~ -I:)J~ 

D'2.-~ {f ';"1.) i.~, If-1-" L 

9) A rectangular field is to be enclosed on four sides with a fence. Fencing costs $10 per 
foot for two opposite sites, and $5 per foot for the other two sides. Find the dimensions 
ofthe field ofarea 730 sq. ft. that would be the cheapest to enclose. 

(10 points) 

,---
J,t \0 

X·'J~73'J 

!J -= 7'}~c>sc ~ :toX+ 10 C~ ) X. 
'7[0---'-"" 

(1~+- =- ~o)( -r 73~ ,cl 
/	 ....· ..L 

~~t'.::; 2..., -7'3o:a ~ ;;;, Q 



---

---

10) Analytically find the exact value ofall ritical numbers f the following functions. 
(In other words, find the x-coordinates of the cnttca points.) (12 points) 

11) Find all vatu;S) ofc (if any) that satisfy the conclusion ofthe Mean value+(;(}.:.l( +XJ-
Theorem for the function f (x) = _1_ on the interval [0,1] (5 points) 

-L l+x 

_I _G.) 
==) ~::. 

~/(y)::; -t ((+~J 
~-(l)-· f(~) --l 

."\.. - \ __0 (1f->9-\ ::: -) \J-+-~)
 
11~ '/-\"L. \ - ()
 ~ 2- ;:: f((.+1) \. ){+,L=±ft

I ~ 1
- 1..
~-+\f' 

{Wet' 
12) Given that the function f (x) = x3 +ax

X =-2, find a and b . (5 points) 

-+~-tLfo..+ ~ b.= 0 

11.,. -t(-a.. +b"::::~ 

t? .4- '3 ~ ::: () 

l!'~~) 

)l ;:; --1. + ( 
2 +bx has critical n.iiiui'rrmil';je~rsMaifD"r'~"""!:n'1'Irf-----

4 

a) y=x5(x-4)2 

~ ~ t-;~(y: -'1-)\.-+- J('1-) (Vf) 

tCll-'ll lz~~ fIjt 
:::: --i 't ~ + 

_. Lf U t_et)( +\'J -+ 5" ~ ('L't. -i') 
-- ---'............_"'...,""~ ...""""'~•.,."',.,..........' ..."'".',~¢"''''',...,.".,..",'_-....<"....,- .•'-"""""""~"""""
 

.L 
$')(1 

tf'j.:'~1~ +bif +\,,\),(t_ ~'i-. 
~ _~...._ •• ........_,, "",.., .."',,·)_...·__"r
 

S"~ \(1.. 

_ \If/I,-71~ +~'f-
S'"~ Ih..
 

_--:-':';(,"If
 
0 - 71.-i: u_ 

~;- Jot-
.,."II _ 1 ,..:.---~-~. - T I) 

1\- - 1:oQ -" 

2 

b) Y=X3 (x2 -4) 
2.

~ ~ \;t (l'A) +'1-"'(t"1-) 

2. ( i..1.._'-fj_ +. (t~ (i- \) 
- I 

3 i---""r 

I
 



13) Find all the points of inflection of f(x) = x5e-x 
(5 points)
 

(Must Justify Your Answer)
 

~'J(",) := 'Z-O'/. '3 e-'t_f'rK"¥e-'X+e-K1r _S;Kx."f." :: 01
 

+e'l- flaX'! +Z-o~ ~ +xr) =-" x~o 
e 1-- }(!, [ l'-'L_,S> I(.-\- u.] ~o X ;= I~~ [too .~_'f-(t~ (t'V. ='ot~ 20 . 

I\)L~\fS _ = 5"1: if 
14) A company has cost function C(x) =84 +1.26x - 0.01x2 + 0.00007x3 and demand 

function p(x) =3.5 - O.Olx, where x is the number of staplers and p(x) is in dollars. 

a. How many units should the company make to maximize its profit? (5 points) 

R()().:=K ~. ~ - 0,0 \ 'i) ::: '3 .$"X -0 ..0 l)( 'L 

f}.fJ:: ~-C- = ~l5''1-- _o~'?~/xj_ (&rf-+Jd{i- - u,»11';. u,'OOQ7i..:J 
.' . 

~..J := - 0 ..(;l\)~()1)( '3 +- 2.1.. tf X'_ 1>'f ~..:tl=- _ 0,00 0 2. f )( 1-+l./Vf ..=:" 0 

b. How much is the maximuj(rofit? K:: lO 3. 29 ~ l~p!~~ 
{fIlAt/-. ~or:t- ~ 7 o. 2.t 

c. What price would produce maximum profit?	 (2 points) 

f;t.'l c:e .:::c"1.r_U,"\ ('P if)! '2.../fb 

15) Given f'(x)=2~.(6-5x) and f(1) = 10; Find f(x)	 (5 points) 

~/(;<) ~ 12 X'A._ \0 )(~. 
1. J: 

t('t)..:.	 \2.-)( 'l. laX ~ <:.
~-r--I-

~,..	 ~ 

chi) ::::: ~ ~~ _ if X~ 4- c.. ,f(r) '" /" =) 

~~-c~;~~ b') 
6 

--'-----~----



};7t.  7...D .:= -~L 
'L,,Z'c.. ..,. D =+'--\y\"£... 

- D..=;., - '2., +-7..1 n "'i.

.:=; '2..- -"2.1n "L. <i~ \f 
C~ 1- D = \-CL-1..\Y\'"L\ 

(4 points )'J
CI=: -\ + ""L\-n '0 

17)	 A pumpkin pie is thrown upward with a speed of25 ft/sec from 
the edge ofa cliff 200 feet above the ground. 
(Assume gravity ofearth is -32) 

a) Find the pie's height above the ground t seconds later. 

<1 ~ ,·,,,1 'L 

V ~ -11,.t -+ '2-) 

S(+J ~ _ ,~tt\.. -+ "L!'t 

b) When does the pie reach its maximum height?	 (3 points) 

-~-


c) When does the pie hit the ground? (3 points) 

-tbt "\..~-"l.S f ~ 1.1)~ .;;::. "C 

" 
,f;.=: 

'_.2{ ± ~(:ti:jC;~ 
- _0 .",-,_..~,. 

2·(-1') 
= f, if () Je( f) ..~Lt 

7
 



Bonus Question: 
18) A particle moves along a path described by 

4y=4-3x2 . 

At what pointes) along the curve are x and y changing at the same rate? 
(5 points) 

4d ~ + ~ X J'j =" -:.
Ji at 

~~ (tf+b~) :: t)
 

7jf lJ _ Lf_1~1-
J - - If 

6"/-: --V 
/;;:1) ~ =:f)
~_<~__._.:t... ..--< 

19) The angle ofelevation ofthe Sun is decreasing at a rate of0.25 rad/hour. How 
fast is the shadow cast by a 400--foot-tall building increasing when the angle of elevation 

ofthe Sun isl2\ (5 points) 

~ .d ~;: _O. U (rA-J;(~5 
J:t f!.e 

+j~ 
;If 

--_._)( 

8 



Professor Katiraie Calculus I Spring 2008 TestIV Form B (chapters 1 -- 4) 

Total Possible Points = 140Name----f-------------=
©©© Plus 10 Points Extra Credit ©©© 

1) Given the following information about the limits, sketch a graph which could be the 
graph ofy = I(x). Label all horizontal and vertical asymptote(s). (6 Points) 

limf(x)= lim f(x)=-l
x400 x4-00 

lim j(x)=oo xlirv- j(x) =-00 
x~ -2+ 

lim_j(x)=-oo lim j(x) =00 
x~-2 x~ 1+ 

I 

2) Find the equation ofthe tangent line to the curve y =X cos x +x sin x , 
at the point (n', -n') . (10 Points) 

~ I:;: ICJS X - I S~ 1-- + I ~:Y\X -+- Xtory 

at- X;c rr ;} /~ Y>" = 0:>511-:~+)4F+ 1T Co37T 
o 

y1/~ -I -71 

~ - -1f:== ~\ -on) (X- ~ TI)
 

~ trr :=: t. 1- rrj X ~ rr(-I-rr)
 
1 

jt-lf ~ 0~ ---ir) '" +- rr ·+rr'L

j(O) =1.5 / 
1
 
) 
I 
) 

) ,
 

I
 
I
 



I 

/ . 

3) Find the derivative ofthe following functions: (4 Points each) 

(Do Not Simplify) 

c) y = sinSC4x) 

~ I"" 5 ~;Y\~ (tj-i) Cos ( ,/-1) . 4

b) Y =esec(2B) 

~):::: _I ( LX +1) 
Jt- (y'l~'LX-t-U;: 

2
 



For Problems 4 - 6: Pick two of the following three problems. Clearly indicate the 
two problems you want to be graded. 

~. 4)ZO /J'" A particle is moving along the curve y =.JX. As the particle passes through the ~// ~. 
?- point (4,2), its x-coordinate increases at a rate of3 em/sec. How fast is the 

't distance from the particle to the origin changing at this instant? (10 points) 

D;s+~ce- ~. ~ (11.-- o)'L- + (~_o)'L- 2-~ ~ = 1-('t!C,>j + 3 

DL::::- 0t 1.- _"0 )'L1- (~ - 0) "L dn r") ,1- + 3.
 
D'l ;: Xl.-+: 1f;:C z~ffQ- =~;/ <:;!~c
 

1J), ckI \) __ 1_'I- rJ"I -t d~	 _~. Z;1~_I ~ 
~- ~ ~ ~
 

5)	 Ifthe diagonal ofa square decreases at the rate of2 inch/second, how fast is the 
area changing when the side ofthe square is 15 inches? (10 points) 

t> 1...::=- y'l'-t X'L A::=:- 'f.-. "f.'I-.
 
D1-.:::: 'L"f'L A~ ~1-

. t\ j)'L
 
'1\.'L rr ~ "f 1...:::: _u <'l. 

1- cAA- _ L .;L D dO
7F -- .;:t-/ ~ 

~ ~ ~'S-'2-+'51- (- 2) ~ 
(J\{- - ;:: -~off 

6) A plane flying horizontally at an altitude of2.5 kIn and a speed of400 km/h passed -~L 

directly over a radar station. Find the rate at which the distance from the plane to ..-4-2. 4-A 'L 

the station is increasing when it is 4 kIn away from the station (10 points) SLL 

d'i ~foJ~/fft.. 

-c(/5'fl ( . "t..,\
~) 



- -

i 
For problems 7 - 9: Pick two of the following three problems. Clearly indicate the 

two problems you want to be graded. 

7)	 If 1400 sq. em of material is available to make a box with a square base and an open 
top, find the largest possible volume ofthe box. (10 points) 

2
-~ X1..+_ LfXi} ~\~ == X iJ-

V- 'ftL(" l'tro- t1..) ~1-_i£
fen ;:;=" X1- +- <fK:J	 - 4 )L . 4-)l.. 4-x 

3 
v~ 3)0)( - o.2jx1.===- I100 _)( 1.

1,)(. c1v- 'L 
J~ ; 3)"0 - O.7,)x 

1.. I X ;: lf~~.~~£ 

8) Find the points on the ellipse c.5"== 2/. t e. 9 
4x2 + y2 = 4 that are farthest away from the point (2,0) 

)~tOMU-- =~ f:t- _ L)1..-+~_ 0)1
2((-t-%)( 

_0'l '1.- '\.... 
j ~Q( -1-) +- ~ 

) 1.- .;:= ~_y 1.+- If-'+X 
'l. 

DdD __ 7-('1.._1.1 - <3x.7fi.- '.1 

9) A rectangular field is to be enclosed on four sides with a fence. Fencing costs $10 per 
foot for two opposite sites, and $5 per foot for the other two sides. Find the dimensions 
ofthe field of area 730 sq. ft. that would be the cheapest to enclose. 

(10 points) 

eo sT ~ loX +- loX + S'j i- 5 'J (k~" Xj -= 730
 
j == 730


~d-~ ~o~ + \o(7~~)	 )( 

~)t-:;:;- 20 t +7300 i-I 

(1) t- I..:=- ~o _ 73o'J == 0 J 
j"



10) Analytically find the exact value of all critical numbers of the following functions. 
(In other words, find the x-coordinates ofthe critical points.) (12 points) 

tf,( ~ 7'L X +- b<f 
5"X l('L 

x==- ,1.±:J71.'l-- 4{ 14)lb~ =1l ± 0 

'2.-~	 '2. ~ 

11)	 Find all value(s) ofc (if any) that satisfy the conclusion ofthe Mean Value 
Theorem for the function f(x) = (X-3)3 on the interval IO,I] (5 points) 

~J(1,L' 0,lX-»)'l-	 (C-3t= 1J 
'3 (V')'1.- ::- HI(=~{~	 C-3::- ±{!} ~ ft>T~ [Ojij 

'3 (t_3)1-= -~_- -2-7. C.",. ,,+ {.g: r~ 
, ~~ ~h~~ 

12) Given that the function I(x) =x3 + ax2 +bx has critical numbers at x =1, and 

X = -2, find a and b . (5 points)

L<):' +- '2-0- +- b -=::D 
~/(X).:= '3X'L.+"L-tAf +6 

--===~~ L11- - 'feA. -+ b -= "" f'( '):.: 3 + L ().. + b ..::: 0 

("I J't, ) ,	 ~ + If rA. +.l.b ,="'0 
~.. (-1.).::::: '3 (--1.. -+- '2.0l-'£ +-b~' 0 

[,~ -.t.frA+-1	 ~;0 

(jf +-3 6 =0 ==,((- -c')'~' 
'--=--~ 

3-+-LQ.-~.:::;:o 

t...()..':::: 3 
5 

~ 



a}b 

{S-~\f.0 (0. (70
*2 tWa) 

{S-r~ It{-· ZgiJ 
13)	 Find all the points ofinflection of I(x) = x5e-x
 

(Must Justify Your Answer)
 

~'/( }( J; '20 'f 3 e'f... _ 5 ~ f e-K _ IS I,'f e- 'f... + X 5" e -

e- x.(-lOX If-+'2.0}(3-I- X j =0 

fLeY- j 3( x _ Ib)( + 20) =:- 0 

X __ I():t-[\o~ - 4-(0 (-v;)j __ llOt-.J laO-C(:o ~ IQ:L~ = 10 t.LfS-	 - ~~ 
'2

.::= 5'±-~ 

14) A company has cost function C(x) =100 -14x + x2 and demand function 
p(x) =18 - x, where x is the number of staplers and p(x) is in dollars. 

a. How many units should the company make to maximize its profit? (5 points) 

_Io~ 

b. How much is the maximum profit?	 (3 points) 

froi.:A- == -'2-C~rl..-+- 'Yz-M -100 =~2-1 ~.-J 
(3 points) 

(12 points) 



16)	 A pumpkin pie is thrown upward with a speed of20 ft/sec from 
the edge of a cliff 150 feet above the ground. 
(Assume gravity of earth is -32) 

d..-=--31.

V::: -31-t + w 
r;Cf)~ - 3,'bf + 2..ot -+ IS-o . 

~ Find the pie's height above the ground t seconds later.	 (4 points) 

b) When does the pie reach its maximum height?	 (3 points) 

~ VJw~ ~ :t>0ra 

- '3"2.-t- +. "2.,0 =- 0 

~ ?/2-t =: -L.O 

Q.== <1.. "L.-S" ~c) 
c) When does the pie hit the ground?	 (3 points) 

_ (b-t 1-+ '"lot -+ IS-o .= 0 

t ~	 - 'lu:t- ~ ~) '1.- If-~ - \bJ C(S--0 
-3<...- 

7 



- , 

Bonus Question: 
18) Find the equation of the tangent line to the parametric curve 

X =12 +3, y =213 
- 1 at the point corresponding to t = 2 . 

(5 points) 

~-I'f= ~ (X-7) 

~4-x -2'-~i) 

19) The angle ofelevation ofthe Sun is decreasing at a rate of 0.25 radians/hour. 
How fast is the shadow cast by a 300-foot-tall building increasing when the angle of 

elevation ofthe Sun is	 7r (5 points) 

3 9 

~-- -O~2) (~J-r --	 ,>e.C

~. A-- ~. ~~Q -JZ ,,-IMn V f'. ::::::::::. .7 C)~ !,. 

~<..~.. (f dff 3'(}:) i 2.. dX 
(£f =- -	 (If 

8
 


