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AUTHORIZED MEMORANDA

NON-PROGRAMMABLE CALCULIITOR PERMITTED.

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

Please count your pages now. This examination has pages numbered from 1 - 15, cxcluding
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 rnissing please report this to your Proctor.

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

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

The examination is out of a total of 100 and cotrsists of 28 multiple choice of varyirrg numerical
values displayed rrext to the question nurnber. 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 rnore answers
to any question inval idates that question ( i .e.,  you get 0 marks for that question) Addit ional pages
are added for your convenience and for rough work and are not to be submitted fbr grading pllrposes.

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

Grading Instructions

r Please uote that there are 28 questions anr-l most have different values. The rnaxinrurn grade on
this exarnination is 100(7o (which gets reduced to 507o of your final grade for tire course by rounding
up).  Thus, for  exarnple,  53%:27 l5A.

o In addi i ion, the grade drstr ibution (out of 100) is as fol lows:
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1. 3 lr:rrks
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4. 4 nra.r 'ks
5. 3 ntar ks
6. 3 nrar ks
7. lJ rn:rrks
8. 3 Inarks
9. 2 rniu ks
10.3 nrar l is

11. 3 rnarks
12. 4 rnarks
13. 4 rnarks
14. 4 rnarks
15. 5 rnarks
16. 4 rrrarks
17 5 rnarks
18. 3 rnarks
19. 4 rnarks
20 3 rnarks

21. 4 nrarks
22. ,tr rna,rks
23. 3 narks
24. 4 rnarks
25. 3 mar ks
26. 4 nrarks
27. . l nralks
28. 4 rrrarks
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Multiple-Choice Questions
Please choose only one answer and insert in PENCIL in your Scantron sheet.

1. [3 marks] Evaluate;* 
#

(a) -1

{  @tp
(c) 3/z

(d) 0

2. [4marks]  Let/ (z) :41s12nv62+1. Evaluate/ / (1) .  (Notet ] ratArctanr andtan*\  r representthe
same function).

(a) f ' (1) :  +/ .
VO
1

(b) / ' ( t )  :  :

t ' \  " t , - ,  
I(9r/ (1): rn

(d) / / (1) :  1

3.  [3 marks]  Let / ( :u)  :2 l r  *  1 l+ l .  Calcutate

r , :  / ( - l+h)- f (  1)
L: I tm 

h

(a) l , :  o

(b) , :  1

(c)  l ,  :  -1

@ fhis l inr i t  t l , , r 's  r r ( , t  -x isr

[4 marks] Finrl the clerivative of the function / defined by /(r) :13'

@ 3r ' ' "1t  *  l r r : r )

(b)  3r3"*1

(c) 323"

(d) r ' " ( l *2h.r : )
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5. [3 marks] A differentiable function / with a differentiable inverse, I', has the property that f 
t(1) : 712

and f(l) : l12. What is the value of the derivative of the inverse of / at r : 112? That is, calculate
F' , (7 /2\ .- \-t  -t '  

D"n tr t '  '  * '  ! ' : '  '  ' ' l  f '  {+' ' i  ' '

(a) 1

@z f in -- ,
(c) o
(d) r12

6. [3 marks] Let /(r) :5@. Evaluate / ' (8). In other words, f ind the derivative of /  at r:8.

125 ln 5
6

9ln 3
2

r25

9ln 5
^-2

7. [3 marks] Find the derrvative of the function / defined bV /(") : -:-
J TT

.l

(a) f ' ( . r )  :  l
2.x

1
t1 \  r l t  I

{nt  /  t r ' )  :  /  ^ .  ,  ,  12(0'+ r l

/a . t .  ,

( ! )Jt ' r l : r . .z,r , t
\ r  r  a/

1
( ,1)  / ' ( r )'  . r ( . r ,  + t )

E. [3 rnarks] Evaluate t]re limit: 1- : lim Ji (rtr + i. - 
"6)

(a) L:  r l3

@ r.  - -  t rz
(c)  z:  1

.(d) t - :0

9. [2 rnarks]  l ,et ,q ] r t 'g i rer t  i r r rp l i t ; i t , ly  as a,  d i f ferent: iable funct ion oi . r .  ]1 t / ( , : t : l t  r :  1.  C:r lcu] t r tc the

vir l r re ol  the c lcr iv i r t i r ' , .  11 r t  t le poirr t  ( r ' ,y)  rvhere t :  l . .g:  l :
t l  I

(a) 1 '

(1,)  I  /3,

(c)  0

@ rl2

(b)

(c l

(d)
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10. [3 marks] Evaluate

l : l

December 2008

la

d. fG sint2
, l :  l im ,  I  _ dt

t-O+d,I Jt '2t

(a) 1 :0

/i-. , I
tyt : i

(c) This l imit does not exist
I

.  tu,  r  -  -
2

[3 marks] Evaluate, :,t1T. '+f usins any merhod.

I(E)r :  ^
v 2ln2
(b) , : t

(c)  L:  z

(d) l , :  - l
1og22

[4 marks] The function / defined bV f @):2r3 -6r,2 - 72r F 1 is concave up at each point of rvhich
of the following intervals?

(a)-12<r<0

(b)0<:r<1

@t.r<oo
(r l )  -cc<e<1

[4 marks] Determine ALL the horizontal asymptotes of the function /' rlefine4 by

r lz l
J \* /  a 

-J TI

12

(a) y :  0 is the onlv asvmptote

@u- 1,9:1

(<)v: I l2.y:173
( r l )  I  :  1.  'y  :  - l , t  )
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14. [4 marks] For what value of o does the function defined by

f(") :  xa + ats *  6

have a point of inflection at x = 17

'@a:-2

(b)a:1

(c)a:-4

(d)a:o

15. [5 marks] Find all the critical points of the function / defirred by /(r;) : 12 e-'.

. (u)r :0only

(b) r :  0 and r :  1 only

(c)  r  :  e and r :  -1 only

@,r:0anclr :2only

16. [4 marks] Determine the largest interval 1on which the functiorr /. w]rose clomain is the set of all
real numbers, and which is defined by /(r) : e ." is increasirrg on 1.

. (a)0<n<co

(b) This function is never increasing.

( . )  -*  <t<Ji1z

@-cc<z<0

17 [5 rnarks] Find t]re most general antiderivative of the functiorr / defined by

j /_\*  7-2stn2r
J\rr_,+a*2,

(a) ln l l  *  2cos2r l  *  C, where C is a constant

(b) ln l l  --  sin2rl  * C, v,here C is a constant

O t" lr  * cos2zl * C, ,n'here C' is a coristant

(d) l r r  l r  -  s in2r l  *  C, uhere C is a constant
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18. [3 marks] Evaluate f (r): 
fo"/" 

,unz, d*.

1
(a); ln2-t

1(u) ;m a

'@ !nt, 
'

l^
(d) 

; 
ln lsec" 2rl

19 [4 marks] Evaluate 
fot 

* 
"' 

a,

z
(a)1--

e

@r
, .1{c}  -
' ,2

e-1
(d) 

2

20. [3 marks] The improPer integral 
fo* 

, ' : l '"r le ha,s the value

1
JI] IJ

(b) 1,2

1
tc l  -\_/  r  . r

l l I ,1

m-1v 2hr l i

2l [4 marks] Evaluate 
f 

,' n t a.,

t1
'@;.r '1 l r r r - i )  + c

t -
. i ,(h)- , . r ' ln.r-n -(

_1
(r ' ) i l ( l r r : r ) '+o + C

(c l l  2.rr i ln:r)  * i  + C:
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22. [4 marks] Evaluate and simplify the indefinite integral: 

J G 
O"

srt
(a),+C

lnr
qJi+t

(b) " ' ,  + C
A

'> q,/i

-  (d\ ' - "  + c
v ln. t

, . .  43Ji  ^(dJ 
ln2 

+ u

23. [3 marks] Evaluate
f  ?.- f  1

Jff i*
using the method of partial fractions.

(a) 2ln l r  -  1 l  + 3ln l r l  + C

(b) ln l r - r l -z ln l r l+C

.@atnl"-11- ln l r l+C

(d) 2ln l r  -  1l  + 4lnlr l  + C

24. [4 marks] Eraluate tht' indefinite trigoltorrretric integral

[ ,"ru 
" 

tats r dr.
. l

,  .  sec3 r tan3 z(o) ?*c
.16)s"r 'dr_t" f r* , ,' \ t f  

s  6

, . secS r sec6 z( . )  
z + 5 

+( '

, ,. sec3 t tan4 u
(r l ;  - -  

-*  
t -

54
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25. [3 marks] Evaluate the improper integral I : ft rlnrd;r
JO

1

'  
(b)  / :  - l

A

(b) / :0
I

(c/1:5

(d) 1:  - !
lz

26. [4 marks] Find an expression for t]re volume of the solid of revoiution obtained by rotating the regiorr
in the first quadrant bounded by the curve defined by A: sina between z - 0 and r: zr about the
g-axis.

. f i

' (a\ 2r I sin2 r tlx
I

JO

fT

{b) 2n / 12 sin2 .r dr
Jo

rT

{Dz" I  rs inr t lL
\J JO

fT
(d) 2r I  s inr  dr

JO

27. 14 rnarks] Find tlie area,rl of the region bounded by the curves defined by u : :r2, a -:r.3 and the
l inesr:0and:r :1.

:l
(a)A::

2
3

(b) A: 
;
I

fD.4 : _
L' l

(d) ,,{ : ,l
3

28. [4 marks]

(a) I : r

fDr:1
v1

7l
,  I .  \  |  -  -)

{c l  )  l :  :
: t

END
Total :  l l00 rrrar ks

7l

Llvaluate t : 
J,

, /7 - r '  dr. (Hint,:  There is an easy way to do t lr is.)


