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Special Instructions

> Calculators are not allowed.
> Tables of integrals are not allowed.
MARKS

[10] 1. (a) Sketch the graph of the function

Vi—z22, if —2<2<0
flz) = 2 — 1, if 0<z<4
-2, if 4<zx<5

Evaluate the definite integral | fz f(z) dz by interpreting it in terms of

area (do not antidifferentiate).

(b) Find the derivative of the function

cos T /1 . tz
F($) = -—t—:i_—z-‘ €2t dt

0
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15 2.

15 3.
[15] 4.
[12] 5.
[9] 6

Find the indefinite integrals:

T + arctanz 2+zx—1
S rTerTd b 2 2z S
W [TEEE ) [etegere @ [T

Calculate the definite integrals:

2 ' e
(a) / sinzcos*zdz  (b) / zv4—z2dr  (c) / z?Inzdz
0 0 Ji.

[SE

(a) Find the area bounded by the curves y = 222, r+y=23and z=0.

(b) Find the volume of the solid obtained by rotating the region bounded
by the curve y = 1+ %, vertical lines z = 1,z = 2, and z-axis about the

T-axis.

c ind the average value of the function f(z) = e“* on the interval [0,2].
Find th 1 f the f ion f 2z he i 10,2

Evaluate the given improper integral or show that it diverges:

@ [TEEe [=

. Find the limit of the sequence or show that it does not exist:

W {Fmr e e
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[12] 7. Test each of the following series to determine if it is convergent or divergent:

a) ; nlnin (b) Z (n+1 , (c) Zl(_

o (2"
[12] 8. (a) Find the sum of the series Z s

n=1
(b) Find the interval of convergence of the power series Z —i—l-):
n(n + 1)

(c) Find the MacLaurin series for the function f (z) = 1 jmz

5] Bonus Question

Is the solution below correct? If not, what is wrong?

1 = —(l-i> = —(1+1) = —

1 -1

1
d

/ —f = / e 2dr = e

-1 I~ —1 "“‘1

! 1
1 -1

-1




Concordia University
Department of Mathematics and Statlstlcs
Final Examination

Course: MATH 205 Section BA
Date : August 25th, 2003 :
Instructor : Pierre Q. Gauthier -
Special Instructions : Calculators are NOT allowed

1. a) Sketch the graph of the function

—(x+2) —4<x<-2

244 —x° -2<x<0
2—~d—x’ 0<x<2

—(x—-2) . 2<x<4

fx)=

4
Evaluate the integral I f(x)dx by interpreting it in term of area.

-4

b) Find the derivative of the function

1+t

F(x)= j

2. Find the indefinite integrals:

X + arcsin x ) 5 o (x +5)
s,y feogea 0[S0
o [ v feesea o B
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Calculate the definite integrals:

n

a) jtanx(x)secz(x)a’x b) {x’In(x)dx £) \/—x ldx
X+

0 1

= 8
a)  Find the area bounded by the curves y=x" +7, y=—, x=0 and y = x°.
Yy . Yy

b) Find the volume of the solid obtained by rotating the fegion bounded by the curve
y=x’4J8—x", 0<x <2, about the x-axis.

¢)  Find the average value of the function f(x)= xIn(x) on the interval [1,e].

Evaluate the given improper integral or show that it diverges:

32

M+ 2
——dx b) ———dx
[En IRz

Find the limit of the sequene or show that it does not exist:

[ ) e
n —15.2 n "

Test each of the following series to determine if it converges or diverges:

2 Zlnin) b) ZIO (:'+ 2) 0
N

Lé |
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v T
g

8. a) Find the sum of the following series:

n=]

-]

b) Find the interval of converges of the power series: Z

n=l

(x+5)
n(n+2)

c) Find the MacLaurin series for the function: f(x) = arctan(x)

Bonus Question

What is wrong with this proof that 0 = 1?2

1
1 1 -1
Integrating; I——dx by parts, let ¥ =— and dv=dx, so du = —dx and v=1x.
X X X
0

Therefore:

1 ' 1 1 1 1
F—dle*x— J.x*_—zldx=1+ jldx => J'ldx=1+J'—1—dx or O0=11
Jx x : X Jx Jx Jx
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Course Number Section(s)
Mathematics 205/1 All
Examination Date Pages

Final : August 2002 4
Instructors Course Evaluator
P. Olivares Y. Khidirov

Special Instructions
> Calculators are allowed.

> Tables of integrals are not allowed.

MARKS

(12] 1. (a) Give lower and upper estimates for the area bounded by the graph of the

function f(z) = -i- + 3, vertical lines z = 1 and z = 4 and z-axis by using

three approximating rectangles. Sketch the graph and the rectangles.

(b) Sketch the graph of the function

T+ 3, if -3<z<0
flx)=¢ 1+V4—-22, if O<z< 2
1, if 2<zr< 3

Evaluate the definite integral ffs f(z) dz by interpreting it in terms of

area.

(c) Find the derivative of the function

F(:r):/ t\/1+ldt
1 t
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(16] 2. Find the indefinite integrals:

@ [ ®) [eFa
(c) /(1+tan:c) secﬁ:d:z: (d) /:c _gzi:

[12] 3. Calculate the definite integrals:

a) /014x\/x2+3dm (b) /llen:cdm (c) /01 (I+1)d:c

T2 +1

[10] 4. (a) Find the area bounded by the curves y=cosz, y=1x — g and z-axis.

(b) Find the volume of the solid obtained by rotating the region bounded
by the curve y =z — 22 (0 <z <1) about the z-axis.

[10] 5. (a) A spring with a natural length of 10 feet exerts a force of 12 pounds when
it is stretched to 12 feet. How much work against the spring does it take
to stretch it from its natural length to a length of 14 feet?

(b) Find the average value of the function
f(z) =sin2z

on the interval [0, Z].
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August 2002

(8]

[12]

[12]

6. Determine whether each integral is convergent or divergent. Evaluate those

8.

9.

that are convergent.

) n+1
Given a sequence a, = ot
n

(a) Show that the sequence is decreasing.
(b) Show that the sequence is bounded.

(c) Find the limit of the sequence.

Test each of the following series to determine if it is convergent or divergent:

o 1 . 3n

@ L@ ® X Gy

n=2 n=1

=1
(a) Find the sum of the series Z on

n=2

(b) Find the interval of convergence of the power series

2 (=3
2

n=1

© Y S

n=1

w
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9. (c) Find the MacLaurin series for the function
f(z) = 2%

(Hint: Start from the MacLaurin series for e?.)

(5] Bonus Question

Is the solution below correct? If not, what is wrong?

1 1 1 1
Lize =, = (5)-(-5) = 21 = =
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Examination , Date Pages

Final May 2002 4
Instructors Course Evaluator

M. Bertola, P. Bracken, J. Brody, H. Proppe, B. Rhodes Y. Khidirov

Special Instructions
> Calculators are allowed.

> Tables of integrals are not allowed.

MARKS

[12] 1. (a) Give lower and upper estimates for the area bounded by the graph of

3
the function f(z) = (1_92) , z-axis and vertical line z = 5 by using three

approximating rectangles. Sketch the graph and the rectangles.

(b) Sketch the graph of the function

flz)=< 1+v1-2% if —1<z< 1
: 2—-1z, if l<z< 4

Evaluate the definite integral [ fz f(z) dz by interpreting it in terms of

area.

(c) Find the derivative of the function

e* .2
F(x):/ tsin tdt
e

t2+1

%
§
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(16] 2. Find the indefinite integrals:
coszT siny/z
() /5 + smx (b) / NG dz

(c) / tan® z sec’ rdz (d) - / F:}-?_;—xli—g dz

(12] 3. Calculate the definite integrals:

2

e 2( +1>2
(a)/oﬁdx (b)/; ?lnzdz (c)/o z

[10] 4. (a) Find the area between the curves y =sinz and Y= !

—z 0<z<
St (0<zs<

(b) Find the volume of the solid obtained by rotating the region bounded
by the curve y = zv/1-z2 (0<z < 1) about the z-axis

[10] 5. (a) If a force of 2000 N is required to extend a certain spring to 4 cm longer

than its natural length, how much work is done to extend it that far?

(b) Find the average value of the function

on the interval [1, 3].
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[8]' 6. Determine whether each integral is convergent or divergent. Evaluate those

that are convergent.

(2) /osgdx (b) /:ozf-dz

2

[8] 7. Given a sequence ap = o1

(a) Show that the sequence is decreasing.
(b) Show that the sequence is bounded.

(c) Find the limit of the sequence.

(12} 8. Test each of the following series to determine if it is convergent or divergent:

— 1 — n22" = (-1
() 2_;2 nlnn (b) }_:1 n! (c) Zl Q(n—)S

~[12] 9. (a) Find the sum of the series Z(—5)-",,

n=0

(b) Find the interval of convergence of the power series
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9. (c) Find the MacLaurin series for the function

e -1

flz) =

(Hint: Start from the MacLaurin series for e*.)

(5] Bonus Question
Is the solution below correct? If not, what is wrong?

1
L de

— = In |z| = In|l|-In| - ¢ - Inl—1Ine

—e -
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Final December 2002 3
Instructors Course Evaluator

A. Boyarsky, Y. Khidirov, B. Rhodes Y. Khidirov

Special Instructions
. D Calculators are not allowed.

> Tables of integrals are not allowed.

MARKS

(10] 1. (a) Sketch the graph of the function

-1, if —3<z<0
fl@)=¢ —V/1—-22, if O<z<1
z—1, if 1<z<2

Evaluate the definite integral f_23 f(z)dz by interpreting it in terms of

area (do not antidifferentiate).

'\\

(b) Find the derivative of the function

. . ma
F(z) = / Vi2+1etdt
1
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[15] 2. Find the indefinite integrals:

()/1_‘_\/— (b) /;15008(%)112: (c) /sinzx cos® ¢ dzx

[15] = 3. Calculate the definite integrals:

2xd:c Y 2 4z
a)/ Tis = (b) /o (2z° + 4z +7) cosZ‘:c dz (c)/1 205D

1
[15] 4. (a) Find the area bounded by the curves y =123 y= o y= 0 and z=2.

(b) Find the volume of the solid obtained by rotating the region bounded
by the curve y = cosz (=% <z< ) about the z-axis.

(c) Find the average value of the function f(z) =Inz on the interval (1, €].
(12] 5. Evaluate the given improper integral or show that it diverges:

(@) /1°°a:2+1

9] e. leenasequence {0,128, 4,..}

dz (b) / ’ cotz dr
0

(a) Find the general term of the sequence.
(b) Show that the sequence is bounded.

(c) Find the limit of the sequence.

2
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[12] 7. Test each of the following series to determine if it is convergent or divergent:

® 2, i ® 3 © X s
V n=2 n=1 n=1
[12] 8. (a) Find the sum of the series ZS—n
n=2
(b) Find the interval of convergence of the power series Z (z ;n3)

n=1

(c) Find the MacLaurin series for the function f(z) = z2e~=.

(Hint: Start from the MacLaurin series for e?.)

5] Bonus Question

Is the solution below correct? If not, what is wrong?

3 dr 3
= Injz-2|/| = In|3-2/-lh[0-2] = In1-In2 = —In2
0 .

0 T —2

o




