[2] 1. (multiple choice) Which one of the following statements is always true ?

(A) If a function is continuous at a, then it is differentiable at a. X

(B) If a function is continuous, then it has an absolute maximum. ¥

(C) If f attains its global maximum on a closed interval at point p, then f'(p) =0. ¥
If a function is differentiable at a, then it is continuous at a. l/

(E) If f”(p) =0, then f has an inflection point at p. X

(F) If p is a critical number of a function f, then f has a local maximum or a local minimum

at p.X
F4)=4e” =4

[2] 2. (multiple choice) Consider the function f(z) = xe3~(®/%  Which one of the following is true ?

(A) (4,4¢€?) is a critical point'énd a local minimum.Y -P(X) = (i) 63-7\/“ + Xg X/ q)(-}q’)

) 3-X
(B) ) (4,4¢€?) is a critical point'énd a local maximum.'/ 'F (X ]':'S M (1-“ %)
never ey M)(: y
l.,l

(C) (4,4€?) is a critical pointvand an inflection point.X

a

(D) (4,4€?) is not a critical pointxbut it is an inflection point.X 2

Sign? Jr/ol 3

(E) (4,4¢€?) is a critical point’but not a local extremunand not an inflection point,

(F) (4,4¢?) is not a point on the curve. ¥

[2] 3. (multiple choice) Suppose f(z) is a continuous function on the interval [a, b]. Which one of the
following statements is always true?

W [ wa= [ X e Pt Cren

b
(B) / f(z) dx = f(b) — f(a). X No SEF(X)d$= F(b)-F@ where Fisanantidervahiveof §

b n h—
(C) / f(z) dx = Z f(a:i)Ax?(where n is a positive integer, Ax = ¢ and x; = a +iAx.
a i=1

n
No: f:dex = bim i?(Xi)Ax
n-ed i

((D)) If f(z) < con [a,b] then/ f(z) dx < ¢(b—a). [/
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/ f(x) dx is an antiderivative of f. X No: £:¥(x)dx is 0 humber representing et afe.

b
/ f(z) dz is the area of the region bounded by y =0, y = a, y = b and y = f(z). X
no, its +he net ares

[2] 4. The following table gives its velocity v(t) of a particle, as measured at regular intervals. Estimate
the total displacement of the particle from time t =3 tot =6 s usmg the trapezoidal rule.

+ 'l: +
a0 3 3t5' ;C(?)' 258750 6'% AX=05 N=b

dfsp/a(nmnﬂcfom'bﬁn’(‘—é=56V(t)d\7 v(t) (m/s) [7] 3 | 1 —4 —1 516

~ T = 2 (Vlko) 2v(t) +- V(=) + 20(ts) +2v(ty) + 20fhs) +V(’cc)> = Qa0 +20)50y + ) +28) +6)

"\cor(echon
[2] 5. Find the derivative of f(z) = {/arcsin(e®). , ) | (QFCSﬂ( \‘) «
=
3 |— (esz) (¥
[3] 6. Find the equation of the tangent line to the curve defined implicitly by the equation

5e" 1 =6 — xy?
-14. g -
at the point (1,1). @éﬂd )(ig g —O) —O—@)f—x-&y%\
at (1) = QSe""D(iJri-g):—f-iz-i-% =5(+%)--1-2%  —5+54=-1-2% = 4="C =slope

do equation = Y=Yo=m(x-Xy
Y-1=-8(x-1)

[3] 7. If f(z) is a continuous function such that

/ f(z)de =7 and / f(z) dz = 10, “)J"HX 'HXM”‘ + gf(x)dx

= 7= S_F(x)dlx +10 = (" ppgdy = -3
what is/ (2f(x) —4)dx ?—"'QJ'F(XO{X _L{de t g '

=2(-3)-4(x] _2) =-6-Y(1-62) =-¢-4(3) =-13

[3] 8. Find the linearization L(z) of the function f(z) = 32272 at = 4 and use it to give a linear
. . 32 _ _ ) _ 5:2_- _ -1/1 ) - ~3/7_ — ) —lG - —I_G -
approximation of i at x=4 Lx=F)+FU)(x-4) FO= o3 FR)=320 "2 P(x) == [6X 2 =)= o F
S LX) =l6 (D)1 sine 4S is "near” U, £(45)= ZRLUD=le+ s =16-209) =
[4] 9. Find the following limits. e 3
fgpe 17 L, In(cos) _L"ﬂl SEZM dum %VI%EX) @) ('{’f»'” S I S
a) lir%(COSx) /a2 = e ‘ 6(X ). X5 50 ) =l R = e e ) -e =
x—
) €x—x—1@ el @ e* = ! =1
b) algl—% m 1@8 cospd)(zn) @0 2o () —xsin (<)) a- <

use FTC4 2 chain Rinle: Al)= —d% K&:OS(\%_"-/X? d’{(

-/ L VT de = = (1 ) sint)
cos(t)

[2] 10. Find the derivative of
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[4] 11. If 1200 cm? of material is available to make a box with a square base and an open top, what
@}h dimensions will give the largest possible volume of the box ? amount makeiial = B+4bh = l200cm = = l,l'&i e
hi:bmw Make a diagram and label it carefully. Volume = V= b = (3006 ™-4b) = V/=300b—3b*
b=bose Side.Jengf Justify that your final answer gives a maximum volume. Since V increases for 04420

2.9 Qom % (0, p Hhendecreases fovall b>20,
V=300 -T{—b Vi >0 V@I<o We see that V atfains s absolute

) e Mmaximum wWhen b=20 ¢
0=V =5 0=300-3 = b*=yoo Sb=t20 buf b>0=>Db=20 s’ 1= fh= 02 o m

[2] 12. We want to use ﬁewton’s Method to find the root of the polynomial p(z) = 25— 4z + 2 that
is between 1 and 2, starting with initial approximation x; = 1. Write down the formula for

Newton’s Method and find x5 and x3. yyoy, - Gt yamy, - (-t
RO 3T T Bt

5.
PIXI=X5—x+2 =y Pl =y — CPtxyt2 _
Px)= 5% -y Xn+1= Xn plixn) Xn 5Gn -4 Yo = l-IT:(—F‘J)ﬂi;_ =2 %3=2- oY) +2 = Q- :71_5; =

5@2%)-4
[15] 13. Find the following:

«aR

U=sec(x) du=Secxtanxdx

A ~
a) / tan® x sec x dx = [secxtanx- (tarxdx :fsecxmx(sec’x—l)q&x = j@i—l)ldu =f@—gui+ydu = ‘_'SLs -%“3 +u+C= SeSLSX _Rs%éx + Secx +C

b) /t2 sin(5t) dt  See nest page-

) /1 2% + o dr s ‘
. -2+ D) ee Nt page-

4

€ 2
d) / dx  See next page.

> xIn(x)

3
x

—————dx = See next page.

°) /\/1—x2 v ¢

[4] 14. Consider a function y = f(x) satisfying the following properties:

e [ is a continuous function, o fl(x)=0at z=1and z =3
except at © =4 e f'(x) >0 for x <1, for 3 <z <4 and
f(z) is not defined at = =4 for x >4
f(0)=1 e fl(x)<0for 1<z<3
lim f(z) =2 o ["(x)<0 for x <2 and x >4
T—00 17
o lim |f(2) =0 o f(z)>0for 2<uz<4
x—4F

r\-ovx(—ooj [) U(B,L})U(U(J OO)
State where the function is increasing and decreasin g: —on (1,3)

Gon 2,‘? s oon (—en)-2) U(L{J )

)

b) State where it is concave up and concave down.
) State the locations of all local minimums or maximums. loca| min & X=3 local max @ X=I
)

Sketch the graph of f in the space below. Label the special features on the graph, including:

asymptotes, inflection points, critical points and local minimums or maximums.
See tuwo pages ahead -

[0] 15. Just for fun, what is the definition of a “boring” function?



Y=t? v=sin(5t)

Parts T W=2t V=-_;cos(5t)

lgb) \?Ciﬁm(sﬂdt = 'é‘HCOS@t) -f-%tcos(s-t)dt PacksTT U=t V=cos(5t)

W=1 v=gsn(5t)
= —_ét'l-cos Y + % [%‘ sin(6t) — K 1 s_;n%@;) 0@

=—-‘t1 . _2_ . St
5505(5t) +%sm(5t_) 3‘5(_“55( l) +C

' ' BXrC = - -2)
3. ' axex arfial fractions 2% +x  _ A | BC = AR + B (%2) +C(X-2
: o (X ’XZ Xl'H P kD) K2 Xt (x-2)(x%+ 1)
= 2@ +x = (MBX + C-28% + (A-20) = ArB=2
Cc-2%=l
A-2C=0

Also, plugin =2 AP+ = Al2Hl) + 6B +0C = [p=5A = A=2

s, B=2-A=72-2=0 oand C=[+2B=1+20)=]

| |
— | 2¢4x [z Oox+l\yy
ga (X-'L)(x%\)dx So<'l X+ d

[
= (Afr2] + wretant))

(Q!?n ZJ +urd'ah <DJM10 -2 } +arctan (0 )

= m|-1+ T —m-2|+0
= ;zmwg—m@ +0
= 0+ -2l +0

et 2. _ ___)(d M'-f\ — u = —
24 Selw)dx F (xdu) — A = il Wl —2m[2] = 20n(4) - Un(2)
\Y N
U= bn(x) =€t = u=gmleY)=Y

d_g: -)l(- = d= de\ y\___e'L = U= ,!M(e")—,-z

3e \I\’ij—" _@ﬁ)c_‘ﬁei = 3'“39“55"5 S%%*ﬁdé :Ssm%de :Jsm@(l—czﬁz@)de = [(-udu

—Sm"‘e Q g /
U=cosb
Let x=sind X du =—sind
dy = coseds “" ae
> 3
g\%— +C = —(Cosb + CD;Be + C — \]—l:ii " ( \_X'Z) -)—-C_
1 1

3 <— corKecTioN |
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