CONCORDIA UNIVERSITY
Course: Math Number: 205/2 Sections: all
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Instructors: B.Brown, T. Hughes, A lovita, R.Stern

Special instructions: Only approved calculators are allowed.

(MARKS)
(10)1
a. Give lower and upper estimates for the area bounded by the graph of the function f{x) = x*fromx=1tox=5
using four rectangles . Sketch the graph and the rectangles.
b. Sketch the graph of the function:

2x+2 for:-2<x<-1
fx) = J1-x% for:-1<x<1
X for:1<x<?2

2
Evaluate the definite integral I f(x)dx by interpreting it in terms of area.
2
5 2
c. Calculate the derivative of the function: F(x) = j e dr (Hint: Do not integrate).
Vs
(15) 2 Calculate the indefinite integrals:

a. jcos3xsin2xdx

b. jJ4—x2dx

C. J'——-id-x-—— (as it should’ve been) - here was the misprint: I xdx
X =3x+2 X2ox+2
(15) 3 Calculate the definite integrals:

ra
2 5
a. I 2 —InX gy (Hint: First simplify the logarithm)
2

4
b. J-sin —”—‘de
0
1
c. I X —2x + xX-2x+4 .
1+x°
(15)4 Calculate.
a. the area between curves: y = 3x* and x = 3y?,
b. the volume of the solid obtained by rotating the region bounded by curve y = ¢*,lines: y = —1,x=—-landx = 1
about y = —1,
c. the average value of function f{x) = —allc-t@zl on interval [0,17.
+x



Math 205 all sections Final December 2008 page2

(12) 5 Determine whether the following integral is convergent or divergent and evaluate those that are convergent.
1
a. I dx
o VX

b.!x

(9) 6 Determine the formula for a, for the sequence: {%,f—%,%,f%, .. } and calculate its limit.

(12) 7 For each for the following number series determine whether it is convergent (absolutely or conditionally), or divergent:

a z:: <2nn—!1>!

b. —1yn2n—1
;< ) n*+1

©

c. Yy

2
‘2 nin“n

By

a. Calculate the sum: Z(—l b 2"

2n+1
n=2 3

b. Establish the interval of convergence for the power series: Z —(—zﬁ}_.l).—
"

n=1

(5)9 Write the MacLaurin series expansion and determine the interval of convergence for the functions: f{x) = arctanx.



Solutions for the final - Math 205

a. i. right end points:

y

20 T

0 1 2 3 4 5
X
Leftpoin (lower) estimate
4
R, = Zi2 = 30 is an underestimate.
i=1
ii. left end points:
y
20 T
10T
0 =
0 1 2 3 4 5
X

Rightpoint (upper) estimate

5
L,=) i? = 54 - is an overestimate.
=2
Therefore the area A € (30,54)

b. The graphofy = flx) is:

>
y |1
f 1 1
-1 1 2
a1+ X
2+

2
The If(x)dx=A = _Al +A2 +A3 =
)

-1+

(STE

+3 -y
2 2

0 =

5
c. Fl(x)= J-etzdz=

Pss

d d F(5) —F(v¥x - using the chain rule and Fundamental Theorem of Calculus.
dx dx C < > <f> > 2/% ’ g



a. J'cos}xsinzxaix = J'cosxsinzxo - sin2x>dx = 1= sinx = j(tz - t4>dt =
dt = cosxdx

.3 .5
3 5 > -
t t C = Sin-x sSin-x C

3 s 3
x = 2sint
b. jmdx: dx = 2costdt = I4cosztdt: 2t + 2sintcost + C = Zarcsin%+%m+c.
Ja—x* = /4— 4sin’t = 2cost
c.jzxdx :J jadx+bdx
X2 —3x+2 <x—2><x—l> x—1

Differentiate: —_a_4_b
<x—2><x—l> x—=2 x-1

Multiply by (x=2> (x=1) 1x=a(x-1) +b(x-2)
Forx=2:2=a
Forx=1:1=-b->b=-1

G1V1ngj J'de +J'_1dx—21nix 2| -Injx-1]+C=1n <x +C.
x+2 -
ra 'a
x2—Inx’ ;5 _ _ Slnx _ x> _5In’x1% _ e . 51,29 _ 21
a..z[ e ge= [ (o- 22 ax C oAy -y w2 2
4 ]6§2=x 0-0 +
b. J.sin—”—‘/ialx= a =—¥—Itsintdx=
0 4 32tdl‘:dx 45T U
n? 2
u=t du = dt 32

dv = sintdt v = —cost T

1 1
c.sz 2x+4dx .[( |- _2x ., _3 )dx:
0 1+x? 5 1+x? 1+x?

ln(l +Xx > + 3arctanx] ) = —Z”—— In2+1

I
|
TN

%
—tcosf]f” + jcostdz) =32
0

1

a. the area between curves: y = 3x% &x = 3y? > y=27y* > y = O,% > A= J-(g —3y2>dy: —21—7
0

Yoas
02

00
0.0 0.2 04
X



b. the volume of the solid obtained by rotating the region bounded by curve y = ¢*,lines: y=—-landx=-1 & x =1
about y = —1,

-0__-05 05 110
X

1 1
V:nj<l+e”>2dx:nj<1+2e”+e2‘>dx:
a4 ez;i

% 2+2(e—%) +Te2 ~ 32.445

1
o — arctanx 3 —_ arctan.x
c. the average value of function f{x) = et on interval [ 0,17 - fa. == I o~ aretany gy —
0

t=arctanx x=0->1r=0 T 2
= jtdz =I_
dt=_%_ x=1-5t== 5 3
T4x° 4
1 1
5. a. The integral: J.—f;—x_— = } J'% }1101} (2\/; - 2) = 2 is convergent.
0 t
0 t
b. The integral: J‘—ﬁ—x_— = Itg I%— 1;[%1(2/? - 2) = oo is divergent.
1 1



6. The sequence: {3,-12.2 -2 . .} = {( 1) " _atlln . The limit is then:

(2)1+3)

lima, | = lim-2%_ = lim-34%_ = 0 - lima, = 0.

(2 +3) X—00 (5x+3)

©

au+| - (”H)' CZ” l)‘ n+l
7. a. Z (2117 31 : Ratio test: im 2L = lim oy lim ey i =0 < 1 - convergent (absolutely)
b. Z( 1) " 2” —1 hm 2" —1 — 0.and the function f{x) = 2x L for x > 2 has derivative: f (x) =
2y 241 ¥+ 1
2 (—x +x+ 1 > 1
<0 - =2 s decreasing for n > 2 - convergent.
7+
(x + 1) n-+
2n—-1%n
Now compare Z n=1 o Z 1 (divergent): hm—g--—z— = 2 — the alternating series is conditionally
=+l 5 n*+1
convergent.
1 1
C. : Integral test: = - < 00 — convergent
nz:; nln’n J‘xln x In2
Therefore the alternating series Z G 2 conditionally convergent.
n=1 ‘/ﬁ
0 _.i.
8. a. CalculateS = 1 27 -1 —-1)" 2 cometric series withr = -2 > §=1_8L _— _4_
RPN R NN
9
- y e 2Mx+ )y .
b. The radius of convergence for Z 2+ D7 _ Z 2 r=limGe - lim-z..ﬂi-l_ -1
n=1 ‘/ﬁ n=1 ‘/ﬁ Gntl 2”“ ‘/ﬁ 2
The center is a = f% — the interval (without end points) is <71 ,0> .
2(-1H + D"
Atx=-1: Z ( < > ) Z < > as lim—- = 0 and decreasing, therefore it is convergent;
vn . vn
(2 <0> +1)" © . . . . 1
=0: 2 27_— is divergent as it is a p — series withp = 3 < 1.
Interval of convergence is: [—1 O) or—1 <x<0.
2\ " 2n n 2n+l
- fpx] < 1 - arctanx = 1 t dt— NH"L
Z(")”’" - = <>I <>2n+1
n=0 n=0
Endpoints: x = -1 : -1y : lim—— = 0 and decreasing, therefore it is convergent;
poms: ¥ Z< > gy Flimly £ £

=1: Z(—l ) ”—Z—LI— : lim—L— = 0 and decreasing, therefore it is convergent. The interval of convergence: [ —1,17].
n+

2n+ 1



