A Report on the Fall, 2003 Calculus Experience at The University of Guelph i

L

W have three streams ol one semeaster calculus courses at L. of G,

Maitlh 1080 Caleulus lor the Biological Svienccs
Math 1000—Caleulus for the Social Sciences
Math 1200-Calculus for the Physical Sciences.

My report is exclusively concerned with Math 1200 and its sequel, Math 1210,

Here arc topics that are either new 1o the first semester curnculum, marked hy *. or whose
coverage had heen allocaled more time.

~compound anglc formulas for trigonometric lunctions®
reciprocal triponometric functions®
Csin{/n )

=l -
DRTR || y

y
-derivation ol the trigonometric derivatives (1 always shiver with discomfort when T use the
expression, “derivation of a derivative™)*

-Ricmann sums

-Definition of the delinite integral

-Applications 1o arca problems

“The Fundamental Theorem of Culoulus

-Anti-derivatives including a bricl introduction to the subslitution rule

1-1'-

Here iz whatl we removed from the first semesler scquence to accommodate these addinions.
-Reduction ol time on related rates

_Reduction of time on applications of the differential

-Applications of the exponential and logarithm [unctions to growth and decay problems
-Extensive practice on introduction by substitution

In the Caleulus TI course, we have added wark on the substitution mle. We have omilled
intersection and area problems in polar coordinates. We have cut back the introduction to
calenlus of more than one variable to brief discussions of domain, range, and partial derivatives.
There are ather topics listed as optivnal. They will be included if lime pernuts.

Now, to end, I present for your consideration vur proposed sequence for Calculus, semesters I
and TI. This is meant to he a work in progress. We will certainly have improvements 10
implement for September, 2004, In the meantime, [nvile your constructive criticisms. [ will
also, the editor and reviewers of this journal being willing, write an update for the June, 2004
OMG, with a progress report.






NMATH 1200 OTTLINE . FATL 2003

TOPIC DETAILS TECTIURES
Trpemomeiry » Giruphs of the six rigonomeiric functions 2
» Compount sngle fonnulzs
Lxponents and o Defimmon, domamn, range, and graphs ol v — o',y log(x) 2
Logarthms y=p' v=Inlx)
* Change of base formula
» Properties of Exponents and Logarithms
Intuitive Lanmits = Straightforward evialuation 2
0"
+ Lamuts at mfimity
* Limits a5 % approaches mAnmy
o Discussion of verncal and horsonml esvmplotes
Formwl Definivon | Formal definition of a limi 4
i Limil + €/ prools, lincar case ( eg., limiix-=-T1=2
e Lanoits witl constaints ¢ lim (a0 } =9}
* The Squeeze Theorem
v Special exarnples such as li:”_]l asin(l/a ” 0 and
B B
(sl
l1m| — |-I
el )
v Limit theorems (This seetion will incorporate tneguality and absalutz
value guestions ormerly covered in the st lecues.)
= When does 11 [ (g (x))=f(lim g(x))?
4 2 i—rG
s Lormal defininon and examples of Bmils ivalving infinity
i (= i
Conlinuity = Detinition of continuitv at a pomt, oo open and clasad intervals 2
= Continuity theorems including carctul discussion of composition, ie.,
when does Tim f{g(«))= f{gla))?
Tk
= The Extreme Value Theorsm
= The Inlermediaie Valoe Theorsm
CHiTerentiation - Average rat= of change 2
» The difference quotent; matanianesns rate of change;
= Formzl defininon of the demvative
= The definitoen of the tangent line to = curve as-the limif of sscanis
= Finding tangent and nommazl lines
Drerivanve = The derivative of v = 2° (Prove the formula for natural numbess, and 3
Ltarmulaz extend by cxample to real numbers = - 1)
» Derfvanves of simplc palynomials
« Sym, Difference. Product, Quotiont and Chain Bules
More = Implicar Differentianon l
Differentiation » Higher order derivauves




Rule for

Inlegration

» The substifution rule { Ifr{:td}{ii di=f(u)+C)
X

Applications of - Distance/velocity/acceleration 1
the Denvahive » Related rates (Optonal)
| 'ormmilas
The Dilerential » Defininon and seamelrie nlerprelation of the differsndal 1
= Approximating functions using the differential
Muore » Fermat’s Theorem 3
Applicalious * Rolle's Theorem
» The Mean Value Theorem
= Applications o eplmization problems
* The sceond derivative les
Girapling * Graphing WITHOUT calcubis 2
« Detailed graphing with calenlus
Calenlus and = Depivatives of rigonometric functions
Tripomomelry
Lxponential and » Denvatives of Togs aml exponential functions, smphasizing bases ¢ and !
Logarithm 10
functions + Logarthmue differentiation
Indiefinite integral | = Straightforward examples ot the indefinite mtegral
_ . £ <
{eg. J-sm[}v + Delx, I —elx, [u dx )
ey 2 -
Definile Tntegral * The Riemann Integral 2
= Biemonn sums applizd to simple ares problems,
e, the prea bounded by vy =27, y=U0, x =0, x =12
The Fundamenta] | » Proof of the Fundaomental Theorem of Caleulus 1
Theorem OF o Applicaton to delinte imepruls, area problems (both using dy and dx)
Calculus * Dervahve of an integral
The Substinmion 2

Sum =34




OUTLINE FOR MATH 1210, WINTER 2004

TOPIC DETAILS LECTURES
Tnverse = Lo one lunctions 1
Funcrans *Finding inverses algebraicully

sFinding inverses by reflcctinginy ==
sFinding inverses by “Mlipping and motatmg”
<I'he reciprocal relatonship berween the dermvanve of a imotiom and its
wverse
The Inverse Trig | <Restricted domains <
Funcinns =Diefining the six inverse ngonomeuic funclions
*Thervalives
sIntegrals vielding inverse ngonomoeinis funclions
Hyperbolic *Defininon in termis of exponenoal fmcnons ]
Functions -Relationship to the hvperbala 2° - = =1
“The “elrcular™ functions versus the “hyperbolic functions"
*Formulus invoelving heperbolic fupctions (neloding Left Side/Right Side
pronds)
sDervatives and inteprals of hyperbolie funcoons
Inverse LIz fimnons 2
Hyperbolic «Denving “In™ formulas for mverse hyperbolic funcnions
Funtwons <Dizrivatives
=Using the derivatives as oo alternate methiod of deriving the 1o formulas
[oor the inverse hyperbolic functiong
sindeyrrads yichiing inverse hyperbolie fuselioe
L Llapual’s Bule L 1 E
’ n o LR A s e
sInderarminane Torms -, — . W 1  Ble.
0 o ]
*Proots of Cauchy's Mean Valee Theorem and L'Hopitl's Bule
Techniyues of - i
G _ velx
Integranan T shasic formulas, suhsummon (in examples such as | —F/——1
Sx+2
J3x+2
«“(hain Rule in Reverse™ | § (1) Ln'?_'l.’:_f () +C
X
Techmgues of *Intcaration by parts (ncluding application w exemples such 2
Inicaration T1 P A g
) as [e' sin(x)dx, [x"e dx, [sec” (x)dx)
Teehmigues of *mducts of Mgonometric funcions |
Integranion TTT
Techmgues of slntesration by neonometsic subsiitition 2
Integraton IV
Tecluigues of Totepration of Rational Funetions by Parlial Fractions 2

Tiegration ¥V

~Linear factors
slrreducible quadmatics




.

Technicues of Tmproper Integrals 1
Tnlepration VI
Applicalions of | =Azc length il
Integranon olime of 2 solid with Jmown crossssechions

Wolumes of solid of revolution (disc. washers and shizlls)

Aren of & surface of revalulion (Optonal)
Pararnetric e[ refmition, domain and range 4
Figualivns i

dy d" v
.- Z e
- "
dy dx

= the cycloid: definition, graph, area and length (Optional)

*Graphing paramemic cquations
Polar rilefinition as a special case of parameinic equations 2
Coordinates {x = Acos F), ¥ =r &= H)

srelation 1o reclangular coordmates

sy and interpretation of dh/dy at the pole

“Basic polar praphs (eircles, three and four leaf roses, cardioids,

lemmiscales)
Toylar Sernes =Tuylor and MacLaurin Serics for functions such as v =xm{x), 3
Polynomials =y ey

*Taylor polynomials with remainder (Oplional)

- _— Ad

sTavlor's Inegquality (| &, (2) s ———Ix =@ |

! T

{Optional)
Liynetions af *Examples, domain, mangse 3
Several ~Purtial derivatives
Varipbles *Dipuble integrals {optional}

Vo="h

Whal's new aid what's zone in Math 12107

Lomea:

_plotting points in T, distance fommia, equations of planes (daferred 10 Advanced Caleulus) (1 class)
<Juadric surfaces (deferred lo Advanced Calenlus) (| rlass)

~symmetry condinions in pular coordinates (2 class)

-alternate equatons for a wiven polar graph (eg. r=1 = cust &) and r=—1 + cos( ) (1 class)
-inlersection ol polar graphs (1 class)

-areq in polar coardinates | | cluss)

T

-exira class on basic integrenon and substilution {1 class)

~Lawlor and MacLaurio polynomials and scries (3 classss)




Dluth 1200 Test 2A Tuesday. Cctober 14, 2003

MName:

(First name) {Last name) 25

LD, Mumber:

.r'- _;__;"1
1{a). Provec using the £/ ¢ approach; lim| — | =

Kbt | Y= 3 _.l.

Lh

0

(b) Your answer to part (2) should look like,"l < § < YOUR ANSWER IN TERMS OF £,
Explain why we write this instead of

“d=YOUR ANSWER IN TERMS OF £".

( Explain both why @ = 0 and why & < YOTTR ANSWER IN TERMS OF £)

2



2. (a) Complete and illustrate the definition:

lim f(x)=Lif

2

: ; . e [3x+1Y

(b) Prove, nsing the delimtion m (2). that lim — |=3
O B "._ 1: + l y

13

A—re=r

. Feg=— A
3. Bvaluate  hm [x}_::' —5x 1 x l . [Note: This iz of the form = +(- ="

7]

[ %]



4. Given that lim f(x) =L and limg(x)= M.

L I I—i

prove using the £/¢ approach that lim( /(x)—g(x))=L—M.

/4

[El, Wx=s0
[ Lifx =0

Prove that l_j_u;l J{x) does not exist.

3o Letf(x) = . Where (2 15 the 521 of rattonal numbers.

4

LS}



UNDVERSITY OF GLELPH
MATH 1200 FINAL EXAM
FALL SEMESTER. 2003
Insoructor: J. Weiner

First Name:

[Last Mame:

1.1, WNumber:

please Check you have 19 pages, INCLUDING this caver page, plus a separate
formula sheet and a computer answer sheet. Use the space beside cach question for rough work,
There are 40 multiple choice questions.

O the multiple choice answer sheet, enter vour seven digit ID in the first seven spaces and
leave the last two blank. In the e-mal address, enter your webel login Id. (This is the same User
1D you use o log in to webet, For example, mine is jweiner.) Don't forget to enter your name!
lpnore the “seetion number™.

GOOD LUCK!



FILL IN YOUR NAME AND ID NUMBER (USE THE FIRST SEVEN
DIGITS AND LEAVE THE LAST TWO BLANK-IGNORE THE SECTION
NUMBER) ON THE COMPUTER BUBBLE SHEET, IN THE E-MAIL
ADDRESS, ENTER YOUR WEBCT LOGIN 1D, (THIS IS THE SAME USER
ID YOU USE TO LOG IN TO WEBCT. )

FOR EACH QUESTION, PLEASE CIRCLE YOUR CHOICE FOR TIHL
CORRECT ANSWICR AND FILL IN THE CORRESPONDING BUBBLE ON
THE COMPUTER ANSWER SHEET. (USE THE SPACE TO THE RIGHT
OF THE QUESTIONS OR THE BACK OF THE EXAM PAGES FOR YOUR
ROUGH WORK.)

l. The secant [unection v = sec(x) is undefined

AY when x equals &7, where & is any integer

B) when x equals 72 + &7, where kis any integer

) whon v equals £772. where & 15 any mileger

17) when x equals &2, where £ is any inleger

E) never. y = sec(x) 1s defined for all real numbers x
“2(x-3)x" +1)

2. The solution to the inequality - . 20is
(x+2}x+1)

A) (— o, =2 =1, 3]
B) (e, -2 [-1,3)
) (== 2l 13)

Dy (— =, -2) (-1, 3)

E) (- e, =2 u(-1,3]

r=a



3, Which of the lollowing is false?
A =bz|b|=b

B) ||~ |6l<|a - &

O) |als|b|=at = b

D) la|sh=a’ < b

B) —|h|2-b=|b]

4. For which ane of the following is it 2 veally bad idea (o solve by squaring both sules?
A) | glx)]< f(x)

B) g(x)=| /(x|

Q) | atx) < | Flx) |

D) g(x) <! flx)]

L 1=]g(x)

( \hx +16x° |

&, The valuc of HL‘P_L —Txa] is
L v /

A) — 47

B) -16/7

C) 47
D) —e
E’]. s

Lo



" x+64 )

6. Find the value of lim T

r—ts| 134 q |
A) 48
B) 1/48
C) ~1/4%
D) 48

E) The hmit does not exist sinee the expression approaches = from one side and - = from the
other as x approaches — 04

o i fl=Cosx
7 Find the value ol Iim l
il .:1,1

8. The solution of [[x"]]— 143 is

A) 143 <x<12 or — 143 < x<-12
B) V143 <x <12 or —12< 1< —/143
¢ 13325 £19 o 124 52143

D) V143 <x<12 aor =141 <ve 12

) V143 x<12 or —12= x<—/143



9, In proving an & /d limit, we correctly find only two conditions on [v - @
D<ly—al<1and 0<lk —a < &6. The best answer for O is

A) 0< & <min{l, £/6}
B) 0<d<minf{l ¢/6}
C) 0«8 <min{l, &/06}
m 0<d<mm {I, & r'i.‘:}
F) There is not enough information. We need the original limit question,

n

10. Which ol the following 1s the delinition ol lim f(x) = —=1

A) Forevery N = O thereis an ¢ = () such that if |x —a| >N then | fix) = o2 < &

B) Forevery N> O thereisan £> Osuchthatif 0 <|x al <N then|flx) =~|< &
() Forevery N> 0 there is an 6 > O such that i£ 0 < | x —a] < & then flx) > N,

D) For every N < () there is an ¢ > 0 such that if 0 < | x —a| = & then flx) < N,

E) Forcvery N0 thereisan 6> 0 such that il 0 < | x —a] < & then flx) < N.

: ; | =
11. In proving hm ——— = o, we wanl & such thal
=1 (x4 1)

when 0 < |x+1|< &, then E_lﬁ- > N. The best choice for 0 is
X+

]
B) <& <N

C) 0<cd =—
7

D) 0<&<N?

B) 62—

VN



-

12. I_'E'L;"'{:-:}--—'}:—_‘:11 and g(x) = .
x+3 L3

then

A) f uand g have essential discontinuitics at x= -3 and f has a removahle discontinuity al x = 3.
B) J has an essenlial discontinuity at x= 3 and g has a removable discontinuity at x = 3,
') J has a essential discontinuily x = - 3 and g has a removable discontinuity at x = - 3.
D}/ has a removable discontinuity at x = 3 and g has an essential discontinuity at x = 3.
C) f has aremovable discontinuity x = -3 and g has an esscntial discontinuity at x = =3,

'l = -,

:_...1‘!"."1:, ”T“;_I

13. For the function [ (x)=4x* + 2x. if -1 < x<|

3Bx- 1, ifx2z1

o he continuous at v =~ thlu value of A4 must be

A) Youneed the value of A 1n order 1o delermine the value of A.
B) -1

Cy 0

Dy 1

Ey 4
2x+1, ifx =1
14. At what value(s) of xis f (x)=¢x " —4x+ 2 if —1< x <1 not differentiahle?
6x +1. if x>1

Ay -1

B) 1

C) ~1andl
Dy -L0O,and |

E) The function is differentiable forevervyc B



15, If fTx) = sec(h(x)), then f'(x) equals

A)

B)

() sec(x) tan(x) h(x) + i'(x)scelx)

D)

By

[(ES

D)

E)

secih'{x)) tan{k’ (x))

tan () &' (x)

see( i) tan(hl) 2 (x)

(sec) (lan) hix) + (sec) it (x)

1 (i'r"l
If x* 4+ xy =8+ )", then

—y=2x
3 yl ok

y+2x

3T —x

[

AT =X

—W= 2x

£

equals



2 3 L dy - ax
17. Givenx™ + y" =25and — =3, find — whenx =4,
et dt
A) et = 15/4 al the point (4, - 3) and dv/idr — —15/4 at the point (4, 3)
B) dv/dr = - 15/4 at the point (4, -3) and dv/idr — 15/4 at the point (4, 3)
() dhxielt = =20/3 al the point (4, - 3) and dx/dr = 20/3 at the point (4, 3)

D) dvsde = 20/3 at the point (4, —3) and dx/dr = - 20/3 at the point (4, 3)

E} None of the above.

18, To estimale using differentials, choose

(3.8

3 1 ;
.-'"._] . .TIJ - .TI' LoA=—, d_(: -‘“.2
I 64

i
B} j(_,::}=_—J , x=064, dy=0.2
S
; ‘fl'”‘."s | d
) xX)=|— L X=—, dx=-0.2
=] =gy
- rr"]-"]-l'lz J_
D) fx)=|—| , x=64 dr=-—
| 0.2

1
B) f(x)=—p5, =64 dr=—02
X7

o0



19, The first derivative with respect to v of ¥ = ¥ =3 isdwdy = x°/)*. The sccond derivative
with respect to x, d°wdx is equal Lo

Sx T,
A) —?{_I‘ = y‘l.-’_}
v
=10
B) —
¥
;K
) —
¥
2x
(B =
r]I’L
—2u
L} :
¥y

20, Wluch of the statements (1), (2), and (3) are true?

(1) Let y = flx) be a conlinuous [unction with a maxmum value atx = c.
Then f/{¢) =0 or [ () docs not exist or (e, fie)) is an end point,

(2) It f(v)is differentiable on (a, b) then f{x) is continuous on (a. b).

(3) If 7(x) is differentiable on the open nterval (a. 5). and (¢, le)) is & mavimut poiut for some
¢ € (a, b), then /() = 0.

A) Only (1) and (2) are true.
B} Only (2) and (3) are trus.
C) Only (1) is true.
0 Ouly (2) is true.

E) All three are true.



21. Consider the function (x) = x* on the interval [1, 2]. According to the Meun Value Theorem,
there must be a number ¢ in the inlerval (1, 2) such that /"(¢) is equal to a particular number Af,
What are ¢ and M7

A) ¢=3/2and M =3
B) e=23andM~-3
C) e=3and M =132
D) c=+3 and M =3

) ¢= :l.:\E and M =3

. According to Rolle's Theorem, what is the number ol real roots that the cquatian
3x | ¢= 0 must have, where ¢ is @ constant?

b
S

-

A)

B)

b3

1) 4

E)

[}

2x

2318 flx)= % Then j{x) has

ax
A) verlical asymptote x = 2/3 and horizontal asvimptote y — -9/4
B} wvertical asymptote v = —4/3 and horizontal asympiote x = 2/3
C) wvertical asymptote x = —4/3 and horizontal asymptote v =22
D} verlical asymplote y = 2/3 and horizontal asvmplote x =28
E) wverlical asvinplote x — 2/9 and bonsontal ssviaplole p——3/4

10



- ; -yl o
24. The funclion f(x) = Lh +1)7 (x— l_}“:| has first and second dertvatives

dx | Mx=V3)x+3 o
]...X i3 and f"(x)= Fl \IL.,; ' Y I,J.I . The [unchion 15
Hx+D) "(x=1)" Gx+1)" "(x=1)

fix)=
decreasing on the intervals
A) (==, 0]

H) [=1,00 [1, ™)

Q) (===~ 1], 19, 1]

) [0, =)

Ey [0, 1], [1. =)

; %y i L - . ]
25. The function [ (x) = ’7(.*{ + 1) (& — I]‘_I has first and sccond derivanves

| '
I 4x . Hx—~V3INX+NI) .
f'ix)=— — — and f )y =— — — The function has
x+1)""(x=-1) Slx+ 1) (x—=1)""
A) avertical tangent minimum at + = -1, a vertical tangenl minimum atx = l. a point of
inflection at x = 0.
B) a vertical tangent maximum at x — — |, a horizontal tangent mibimum at e = 0, o vierleal

tangent maximum 4t x — 1.
) an end puint minimum atx — | only since the lunction is not defined forx < 1.

D} a horizontal tangent minimum &Lx — — 1, a vertical tangent maximum at ¢ = (), a hotizontal
tangzent nimimum aty = 1.

F) a vertical tangeni minimum at » = -1, 4 horizontal langenl maximum atx =0, a vertical
langent minimum al x = 1,

11



i e L
26. The finction f(x) = ’-[.r-l- 1y (x- l]l'_J has first and second derivatives

x v Ax—V3)x+ 3
ik e M)
x4+ (x=1" O x+1)Y""(x=1)""

Ji&@)= . The function

A) 15 concave up on the interval [ 1. 1].
H) has points ol inflection at x = -2, x= -1, r=1, and r = /3.

(1) is concave down on the intervals (- =, — 3], [+/3, @),

, a [~ {
D) s concave down on the interval  [—+/3, /3 ].

BE) has points of inflectiom onlvar 1 —=1 and 5 = 1.

27, Geomelneally, if y = f{x) is continuous, then
i
[ Flx)dv measures from x — ¢ 10 ¢ = A und bounded bv v = fix)
i
A) the grea above the v aus
B) the area ubove the x axis together with the area below the x axis
(") the arca above the x axis minus the area below the v axis

D) the average value of the function

E) none of the abave is necessarily true. It depends an the function.



28. |— = dx equals
X
G| A i
X X
| T—T‘l'zl
) |
% = -'i 1
A) 3 =6
2x
[ 3 ]
2 1 2 g § |
B) —x""+—x "4+4x "+ C
3
TR \
Foo+2x+C
2 3
) 9 3,40
!|. ]
”
L3 :
1 S s a
Dy —x""+=x""+x""4+C
% 2
2 ) e " ]
B) = g et g M
3 5

29. [—csex cotr (1 + csea)dy equals

A) {esexcolg)y + O
=

il

B} (L+esexy + O
2

CY 1+fesex) + C
2

DY = (I =gsex)l+ C
2

E) {csex cotx) (1 = (cotxy) + C
4




A)

B)

[

)

il

A)
B)
)
D)

L)

3

(1)

-1
Hx'+ D)

[

- dx equals

+C

4 In{x* + N+C

l |
—In(x" + N+C
1 ( )

[( cos’s —3cos'’x + 5 ) sinv dx equals
cos /4 1 9cos™“x/2 —Scosx + C
B S P Ly T S
cosxid + Beos™ /2 - Sx 1
cos'(x)/4—2cos " r = Scosr —
o kL e Thr
—cnsx'd + 2eons x —Scosc+ O

—costvid + 2cos T —Sx+ C



32. Which one of the following indefinite integrals CANNOT he evaluated using
the “chain rule in reverse™.

- sinfx’)
4y (DGR

B) x e dy

) [et e’ dx

D) [(7x + 5Ydx

L) jﬁcti X osin(lan x) dx

i
33 1 we approximalte th + X + 5¢dx using n equal subintervals and = to he the left endpaint

L

of each subinterval, then

h—a)i - (b—a)i
A) :"-r_( t:l_ : iT..-_b G.‘I_:——" d'}
n n H
b—a)i b a)(i] B—a)Gi-1
B) x = ¢1+{‘ ) A (B —a)(: _J! 5. =i _+_{ ) )
n H H
b—a)i — b—a)(i=1
{_] __1-.__:”--,1{-';_”}1! :':'I.T_,:b .JEE. —H-E—{- ]th 1y
i " n

(b=a)ii-1)

(b—a)i . _(b—a)

D) X =it " .z =a
i i ; fi
b—ali b— h—a)i
E,] __‘{" :ﬂ-|-.(_i1I 'ﬁxi: ”’E‘;('_._':I
H fl fl



34. Let fbe a function continuous on the interval [a, &) and deline 4(x) = If{!} dt.

4

Which of the following is NOT trug?
A) A@)y=0

B) A(x)=sx)
C) irF{(x)= fix), then '-rf{}."l di = F(I) = F(a)= A(h)

i

D} if F'(x) = Ax), then F(x) = A(x)

E) A°(h)=fih)

!
dy equals
v

[
L
|

B) In(e' -e)

¢ 11

16



ety A
36, & [ rterdx | equals
X | wfn )

A) f‘{Esinx cosy) — f "(14x)

B) 2siny cosy flsin'y) — (1) Alnx)
) A2sinx cotx) — f1ix)

D) fisin'x)  f(lnx)

L) 2sinvcosy [ (sinte) = (14) /(o)

37. Let f(x)=a", where a 15 a constant, a > (). Which of the following is falsc?

Fa -1
Ay 1) =lim| £ J
R | I.__ -i

12 A
et =1

By him =Ina
=+l .lii'

dla)

Lf=g"Sa=¢

o
: dx

D) fMx)=a"(3lna)

E) a'" >0forallxeR



38. The area of the region bounded by
y=sinx and y = cosx from x = () o x = 7 is given by

A) fsin x—cosxdx
9

L
B) _..-:.05 x—sinxdx
]

add =
) [ COs X —sin xdx + J' SIN X —cosxdx
0 T rh
)] I COs X — sin x dx 4 I:-:inr~ cos x dx
il -2
=4 .
) _[s]n X —COs XX + J cosx - sinxdy
I} Sk |

ey e dy
39, Lot y = (sinx)™" .l ht’rid; equals
| 2

A) (sin _r]m" “eosx)
% <TANn.T J 5 3
B) (sinx) ' [‘_-H::i.:' x¥—cosx)

C) (sinx)™"" (1 +sec” xInfsin x))

D) (simx)™" (—1 —see® cin(sin ;l}

E) (CDS x}secl.‘f



40, Consider the fanetion £ (x) = ¥ an the interval [1, 3], According to The Mean Value
Theorem fur Integrals, there s a number o in [1, 3] such that (<} (which measures the average
value of the [unction on the mterval [1. 3] ) is equal to a particular number M. The value of ¢ is

A) 1D

By 10"

o FEEAT
(
Dy 20

Ly 20"

I truly hope vou did well. Have a great holiday and come
back in January happy and healthy. I look forward to secing
you in Math 1210.

Best wishes,

Jack Weiner



