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1.

This exam may be released to the Library.

Please count your pages now. This exarnination has pages numbered from 1 - 1g, excluding
this page. If you feel there is a page missing please report this to your Proctor.

The examination is out of a total of 10o and consists of 30 multiple choice questions of which the
first 25 are valued at 3 marks each, while the remaining ones are each worth 5 marks. Please darken
only one answer 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). If you do not believe
any of the an$wers to a given question, please provide justification on the reverse side of the paper.
Additional pages are added for your convenience including rough work.

Piease note your Instructorts narne and Section below: Use a soft pencil for inserting your replies
onto the Scantron sheets. Please ensure that you erase completely if modifying an answer.
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Multiple-Choice Questions
Please circle only one answer.

1. [3 marks] Let f(r) : In(',6inr). Evaluate f'("14. In other words, find the derivative of f at
r :  r /4.

2. [3 rnarks] Let /(c) : | * xr. Evaluate //(1). In other words, find the derivative of f at s : 1.

(a) / ' ( r )  :6

(b) / / ( t ) :  -1

(c) / ' (1) :  1

(d) J'(1) : 2

3. [3 marks] Let f(r) : slrl'Calculate

f(h) - f(g)
h

'/.fM

@)f(;) : -L

@) f '(T):t
r"> rt[l: $
(d) / ' ( ; ) :0

.L:  l im
h-O

(a) L:0

(b) r :  1
(c) ,L : -t

(d) The limit does not exist

4. [B marks] Evaluate the following limit: tr =,lllL 
##

(a) .6:  0

(b) l , :  1
1(.) ,: i
I

(d) L:  
;



MATH 1004 DEFFERED EXAM - FEBRUARy 2005

[3 marksJ Let f(x): (3.2)'' . Evaluate f'(r).In other words, find the derivative of. f at r.

(u) f'(*) : 2r ln(3.2) (3'2)"'

(b) /'(r) : (3.2)"
_2

(c) f ' (") :2x (3.2)'

(d) /'(") : 12 (3.2)"-r

6. [3 rnarks] A differentiable function / has the property that f(rt):7T, f'('/r1: I a.,d l'(n):

ard. f" (J2) : ntfg.What is the value of the derivative tf f tft"ll tt *':' ,nn 
' t

/ r \  -\", 2
(b) 

',
(") o

*2

(o j  
18

7. [3 marks] Simplify the expression /(r) : tan(Arcsi 
" 

1/t - 
"'l 

given that 0 < ll 5 1.

(a) f ( r ) :  t

(b) f(") : \E-i
(") /(") : rJi *'

.n=a
(d) / (") : -

nb'''\

7r

6

8. [3 rnarks] Evaluate the limit: ,: 
"\T* W

@ L:*

(b) , :  -1

k) L:*

(d) I, :  e
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9. [3 marks] Let u be given implicitly as a differentiable function of u by a2 cos(u)+u2 -I :0. Calculate

the value of the derivative 
ffi 

at the point (u, o) where ?, : 0, u : 1:

(u) 1,

(b) -1,

(c) 2,

(d) 0

10.[3 marks] Evaluate -L: lim

(a) The limit does not exist

(b) , :  1

(c)  t r :0
(d) , :  -1

11. [3 marks] Evaluate

{tfr+ r' - {*=} using any method.

d fa 's iau

' : i5 E l r ,  2u ou

(a) I  :2

1
(b) r : ;

(c) The limit does not exist

(d) 1:  1

12. 13 marks] Find the critical points of the function / defined bv /(c) : 
;A.

(a) r  :0,  0:  1,  r :2

(b) c : 0, r, : l, r. : 2, r : -2

(c)c:1,  c:-1

(d) c:  0,  r :  2,  r :  -2.
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13. [B rnarksJ Determine the largest interval in which the function / whose values are given by J(r) :

14 -2r3 * 6 is concave up'

qld

(u) {"

(u) {"

(") {"

(d) {"

. '-Lrt
7<r)u{r : lc<0i

0<r<1)

2<*j

15.

(r + r)2
14. [3 marks] Find all the asymptotes of the function defined by p(r) :

2(x-L)(r+2) '

(a) Vertical asymptotes at r = -L,1,2. No horizontal asymptotes.

(b) Vertical asymptotes at s:1 and r : -2. Horizontal asymptote given by y: tlZ.

(c) Vertical asymptotes a!, r: -2 and r: l. Horizontal asymptote given by A:7.

(d) Vertical asymptotes at tr : I and r : -2. Horizontal asymptote at I : - 1'

[3 marks] For what values of r is the function f (r): #" 
decreasing?

(a)r>0

(b)r>1

(c)-*<0<oo

(d)r<0

[3 marks] which of the following functions has a point of inflection at r -- 0?

(u)/(")  :13*2r- I

(u) /(") : -r2 + 8x

(") / (")  :14*t2+l

(a) f ( r ) : r -2

16.
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, AvrA,

,ll/lJ-
V

17. lsrnarks]FindALLthehorizontalasymptotesof thegraphof thefunctiondefinedby/(") : 
#a

(u)g:4,u:5onlY

(b)Y:4,U:-4onlY

(")  Y: I ,U:0onlY
(d) g: 5 onlY

18. [3 rnarks] An antiderivative of f (*) : sec2(r + 2) is given by

(a) tan(c +2)+2

(b) tan2(r) + 2

(c) (sinr)2

(d) tanr

(") o

&)ry
, '  l
(cJ 

5

(d) Y

20. [3 rnarks] The value * 
| 

t Qnt)2 dtis given by

@) *t' (lnr)2 + 2t + c

@;t ' ( rnt)2*I  *  
"

@ir' ( rnt)2- ry. ' i *"
1ay |r1rnr)3 + c

19. [s rnarks] Evatuate the definire integral 
l^t," 

t";ff, 
o*



MATH 1OO4 DEFFERED EXAM - EEBRUARY 2OO5

21. [3 marks] The improper integral [* ,'e-'" d,r is given by
Jo

,.1(a) 5
(b) I

,  ,1n2("/ s
1(a) g m:

[3 marks] Evaluate the definite integral 
fo"/n 

,ilt{Zr) cos(2r) d,r.

(a) o
(b) 114
(") 1
(d) -2

F/2

J, 
sin2c cos3r dc.

22.

23. [3 marks] The general form of the partial fraction decomposition of the rational function

r'

r",+m=P
is given by

,.2 1/-  \(" /  (u2+1)-  1r-ry
, , ,  Ar iB C
\" ' /  12+r @+r)2

AB
In l  -\ - /  12+l  ( r - I )2

. . .Ar*B C D
(d) 

- -F-
\u. ,  x2+l  -1r-9-1"-r ; ,
where A, B,C,D are suitable constants.

24. 13 marks] Evaluate the definite trigonometric integral

t
(aJ 

15
(b) 0

, .1
\c) ,

I
(d) ;o
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25. lg rnarks] Find an expression for the area between the curves defined by A : x *2 and A : 12.

7- l

@) I  ( r2-r)dx
J2

fi
(b)  /  ( r '  - ,  -2)  dr

Jo
pl

(")  /  ( r+2+r2) dr
Jo

f"
(o) 

/_, 
(r *2 - x21 dt

26. 15 rnarks] Find an expression for the volume of the solid of revolution obtained by rotating the region

bounded by the curves y: rt and g: r about the y-axis.

f t

(u) I  @-s')dv
Jo

f .

(b) / 'r 
(r - 12) dr

Jo
17

( . )  /  n(a2 -a\ da
Jo

pl

(d) 
/. @ - Ji) dY

27. 15 rnarksl solve the initial value problem for the differential equation

"-"9: t ru2,  9(o):1.
&T

I

@ 
i€l :  

-21 !  rea

1
(b) ^:e"-re '- . a\n)

1
(c)  s(") :  r_*

(d) s(') : #.

25. [6rnarks] Evaluate the indefinite integral 
| 

," 
"o"3rd'r.

(a) c2 sin 3r - 2r cosSx * 2 sin 3r * C

^2r3(b) 
"'cos 

3r + 
f 

sin 3o - 
i 

cos 3x * C

1^212
(") 

5"' 
sin3r * f, 

cos3r - 
fisin3t * C

l^  ) . r  1
(d) 

;"' 
sin 3r * f 

cos 3" - ,O 
sin 3r * C
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W
29. [5 marks] Evaluate the definite integral [' -*= ar.

Jo {4*rz

@) Js -z
, , ,  J5- l
\") z

/;, ,vo
(c.l 

-t
(d) 6

30. [5 marksJ Evaluate the improper integral

t: 9*12'

(u) o
{h) -

.l

.11
(c) ;o

(d) 
"

END

/ t i , i (

L. t ' , )
t  r r

i - ' {  3

E -  ( ' t  ' * ( t '1 (et  i  [11dr\ l t

-  f i . -  r ' '
' f l tn ' 'c t ' ' : ' "  '  '

.  r \  vUr

l ' , . . . r r f  r ' "  s" ' r r r r i4 i  
- f l r - r t '

t  lc  I

- t ' ' '  ' ' ,1 ft '


