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DURATION: 3 HOURS
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AUTHORIZED MEMORANDA

NON-PROGRAMMABLE CALCULATOR PERMITTED.

This exam may be released to the Library and may be taken away by the student.

1. Please count your pages now. This examination has pages numbered from 1 - 15, excluding
this page. The pages numbered 8-15 are blank and are to be used for rough work only. If you feel
there is a page missing please report this to your Proctor.

2. Next, please verify that you are in possession of a Scantron FORM

3. Please fill in your COURSE CODE (e.g., MATH 1004) and COURSE SECTION (eg., A, B,
C, D), YOUR NAME and YOUR STUDENT NUMBER where required on the Scantron form.

4. The examination is out of a total of 100 and consists of 28 multiple choice of varying numerical
values displayed next to the question number. Please fill in only one answer on your Scantron
sheets with a pencil as there is only one answer to any given question. Circling two or more answers
to any question invalidates that question (i.e., you get 0 marks for that question) Additional pages
are added for your convenience and for rough work and are not to be submitted for grading purposes.

[Return only the duly completed Scantron form, not the examination nor your work.

Grading Instructions

s Please note that there are 28 questions and most have different values. The maximum grade on
this examination is 100% (which gets reduced to 50% of your final grade for the course by rounding
up). Thus, for example, 53% = 27/50.

¢ In addition, the grade distribution (out of 100) is as follows:

1. 3 marks 11. 3 marks 21. 4 marks C OR R E( T—
2. 4 marks 12. 4 marks 22. 4 marks

3. 3 marks 13. 4 marks 23. 3 marks

4. 4 marks 14. 4 marks 24. 4 marks A’/V; W ER —S

5. 3 marks 15. 5 marks 25. 3 marks

6. 3 marks 16. 4 marks 26. 4 marks HA U E B E E /l/
7. 3 marks 17. 5 marks 27. 4 marks

& 3 marks 18. 3 marks 28. 4 marks . :

9. 2 marks 19. 4 marks IR C ‘l/ ED
10.3 marks 20. 3 marks

-G H.
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Multiple-Choice Questions
Please choose only one answer and insert in PENCIL in your Scantron sheet.

1. [3 marks] Evaluate i‘-% su:jiz‘
(a) ~1
g 172
(c) 3/2
(d) 0

2. [4 marks] Let f(z) = Arctany/z? + 1. Evaluate f'(1). (Note that Arctanz and tan ™!z represent the
same function).

) 1
(a) f'(1) = 7
, 1
(b) £/(1) =
1
@rw =3/
@ ff(y)y=1

3. [3 marks] Let f({z) = 2|z + 1] + 1. Calculate

=1+ - f(-1)

b= g PO
(ay L=0
(b) L
(C)L=~1

. @ This limit does not =xist

4. [4 marks] Find the derivative of the function f defined by f(z) = 2°%.

@ 325 (1 + lnx)
(b) 33!

(¢) 3x°®

(d) **(1 +2In 1)
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5. [3 marks] A differentiable function f with a differentiable inverse, F, has the property that f'(1) = 1/2
and f(1) = 1/2. What is the value of the derivative of the inverse of f at = = 1/2? That is, calculate

F'(1/2). ‘ | K
W 19&’11 1 e @ noeeod Foad

(a) 1 L

®:? JI -

(c) 0 R

(d) 1/2

6. [3 marks] Let f(z) = 5V*%'. Evalnate f'(8). In other words, find the derivative of f at z = 8.

125In5
® =
9In3
0 2
(c) 125
9Inb
(@ 52
7. [3 marks] Find the derivative of the function f defined by f(z) = in o
1
(a) (2) = 5-
, 1
(b} f'(z) = @rie
R z?
© fix)= TESIE
. 1
(d) f'(=) = ppn

8. [3 marks] Evaluate the limit: L = lim z (Vz +1-z).

(a) L =1/3
OLr=1,2
(o)L =1
(D) L =0

9. [2 marks] Let y be given implicitly as a differentiable function of x by ye'?~1 = 1. Calculate the

. . . 1 .
value of the derivative 7 at the point (x,y) where z =1, y = 1-
ar

{a) 1,
by —1/3,
(c) 0,
@ —-1/2
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10. [3 marks] Evaluate

d VE 12

= lim —/ S0l
z—0+ dx 1

(a) I=0

1
@123

(c) This limit does not exist

1
SORES:

1
11. [3 marks] Evaluate L = lim O—?Zﬁ
nx

3 using any method.
z—0

1
OLl=53
(b) L =1
(¢} L=2
1
(d) L = o, 2

12. {4 marks] The function f defined by f(z) = 2z — 62? — 120+ 1 is concave up at each point of which
of the following intervals?

(a) —12 <z <0
b)0<z <1
v©l<x<oo
() —c <z <1

13. {4 marks] Determine ALL the horizontal asymptotes of the function f defined by

@) =577

{a) y = 0 is the only asvmptote
) y

(cyy=1/2,y=1/3
(d)y=1.y=—1/2

:7[7y:l
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14. [4 marks] For what value of a does the function defined by
f(@) =2 +a2® -6

have a point of inflection at z = 17

@ a=-2

(bye=1
(c)a=—4
{(dya=0

15. [5 marks] Find all the critical points of the function f defined by f(z) = z%e™".

. {(a) x =0 only
(b) z=0and z = 1 only
(c)x=eand z = -1 only
@:x:Oandz:Zonly

16. [4 marks] Determine the largest interval I on which the function f, whose domain is the set of all
real numbers, and which is defined by f(z) = e is increasing on /.

fa) <o <o
(

b) This function is never increasing.
(¢) —00 <z < V2/2
@ —oc <z <0

17. [5 marks] Find the most general antiderivative of the function f defined by

_1-2smm2z

flz) =

T+ cos2z

(2) In[1 + 2cos2z| + C, where C is a constant
(b) In|l - sin2z| + C, where C is a constant
“© Inja + cos2z| + C, where C is a constant

(d) Inlz — sin2z| + C, where C is a constant
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18. [3 marks] Evaluate f(z) = / tan 2z dz.
0
(a) %In 2-1
(b) %In 8
- @ ! In 2
4

(d) %ln [ sec? 2z

1
19. [4 marks] Evaluate/ z e* da

(a)1~§
FOR
1
(0)5
e—1
(d) =

20. {3 marks] The improper integral / 237" dx has the value
0

21. [4 marks] Evaluate /z2 Inz dzx.

@ %;r“(lnx—%) + C

1 .
(b) 5:1"; ]n;t~:;~ + O



22.
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[4 marks] Evaluate and simplify the indefinite integral: / — dx.

VT
NG
3 + C
Inz

3vz+1
4
23V

(a)

(b) + C

. @ 1nngC

23.

24.

43v=

C
In2 +

(d)

[3 marks] Evaluate
/ 3r+1 d
wz—1*

using the method of partial fractions.

(a) 2Iln|z — 1| +3Injz{ + C
(b) In|z ~ 1] —2Inljz| + C

@4z -1 -Injz|+C

(d)2In|zr — 1 +4lnlz| +C

[4 marks] Evaluate the indefinite trigonometric integral

/secG z tan®z dz.

secd r tan’z

< —_— + C
(o) ECE
® sec®z  secfx L
. < 5 ,
(© sec®r  sectx c
7 5
(@) sec®x tan® z L

5 4

December 2008
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25.

]

26.

1
[3 marks] Evaluate the improper integral I = / znzdx
0

1
@)I=—Z

(b) I=0
©1=3
5

[4 marks] Find an expression for the volume of the solid of revolution obtained by rotating the region
in the first quadrant bounded by the curve defined by y = sinz between x = 0 and z = 7 about the
y—axis.

™
* (a) 27r/ sin’ z dx
0

27.

@
=
il

=

28.

s
(b) Qﬂ/ z? sin’z dzx
0
@ 27r/ x sinz dx
0
(d) 271’/ sinz dr
0

[4 marks] Find the area A of the region bounded by the curves defined by y = x%, y = z* and the
lines z =0 and z = 1.

nfwulwmlw

(d) A =

Lot

1
[4 marks] Evaluate I = / V1 — z2dz. (Hint: There is an easy way to do this.)
0

(ay I ==

T

O

4

N 7(

(c) I = 3

(="

’ 3

END

Total: [100 marks,



