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 does not exist.  Thus )(xg  is not continuous at 0x , no matter what the value of a.  There 

is no value of a for which the function )(xg  will be continuous everywhere. 
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1. (c) By using the product rule, we have 

)(ln)(ln xx x
dx

d
xx

dx

d
x

dx

dy
 . 

In order to find the derivative of xx , we need to use logarithmic differentiation. 
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Plugging in )1,1(),( yx  gives 
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So the slope of the tangent line is 1m .  Its equation is therefore 

)1(11  xy    or   2 xy . 
__________________________________________________________________________________________ 

1. (e) Let 3)( xxf   and 1a .  Then 23)( xxf  .  The linear approximation formula is 

)1(31)1()1()1()()()()(  xxffaxafafxf . 

So 994.0006.01)002.0(31)1998.0(31)998.0()998.0( 3  f . 
__________________________________________________________________________________________ 

1. (f) As  1x , 342 x  and  01x , so 
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, therefore 1x  is a vertical asymptote. 

Also, since the degree of the numerator is 2 and the degree of the denominator is 1, the degree of the 
numerator is exactly one greater then the degree of the denominator, so there will be a slant asymptote, 
which can be found by dividing the numerator by the denominator. 
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So 1 xy  is a slant asymptote, and 1x  is a vertical asymptote. 
__________________________________________________________________________________________ 
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1. (g) )2()2()()()( 323222   xxexeexx
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4
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Since 0)(  xh  for 2x  and 0)(  xh  for 2x , the critical point ),2( 2
4
1 e  is a local minimum (by the 1st 

Derivative Test).  There is no local maximum (although the endpoint ),4())4(,4( 4
16
1 eh   is an absolute 

maximum). 
__________________________________________________________________________________________ 

1. (h) )sin(cossincos)(sin)(sin)( xxeexxee
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The function xexf x sin)(   will be concave upward when 0cos2)(  xexf x .  Since 0xe  for all 

values of x, this will happen when 0cos x  (which occurs in the first quadrant, where 20  x ).  So 

the function xexf x sin)(   is concave upward on the interval ],0[ 2
 . 

__________________________________________________________________________________________ 

2. (a) (i) )0(g  is defined since 110204)0( 2 g . 
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So the function )(xg  is continuous at 0x . 
__________________________________________________________________________________________ 
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2. (b) )0(g  is defined by 
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__________________________________________________________________________________________ 

3. (a) The tangent line passes through the points )1,1(  and )5,2( , so its slope is 
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Since the slope of the tangent line to the graph of )(xy  at )1,1(  is also given by the value of the 

derivative )1(y  at this point (and 22 axxyy  ), we have 

aay  1111 22 . 

So 41  a , and therefore 3a . 
__________________________________________________________________________________________ 

3. (b) Since 3a , we have 2222 3xxyaxxyy  .  Therefore 
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At the point )1,1( , we have 41  ay , so 

0156181614112 2 y . 

So the function is concave upwards at 1x . 
__________________________________________________________________________________________ 
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When the price is 100$p  the elasticity of demand is 2
15.0100005.0  . 

__________________________________________________________________________________________ 

4. (b) The revenue is given by pqR  , so marginal revenue is 
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__________________________________________________________________________________________ 

4. (c) Since the elasticity of demand is 2
1 , a 1% increase in the price should cause the demand to drop by 

%2
1 . 

__________________________________________________________________________________________ 

5. Let x and y denote the width and height of the poster, respectively.  The width 
and height of the printed area will then be 2x  and 3y , respectively.  Since 
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10x  gives a local maximum.  When 10x , 15
10

150150


x
y .  So the width and height of the poster 

should be cm10  and cm15 , respectively. 
__________________________________________________________________________________________ 

6. Let )(ty  denote the daily sales of tennis rackets at time t, where t is the number of months since the end of 

January.  We are given that the rate of change of y with respect to time t is proportional to y ( y
dt

dy
 ) so 

ky
dt

dy
  where k is some constant of proportionality.  The only function with this property is the exponential 

function ktCety )(  for some constants C, k. 

When 0t , 1000y , so 

100011000)( 00   CCCCeCeCety kkt . 

When 2t , 600y , so 

keeety kkkt 2)ln(10006001000)( 1000
6002

1000
6002   , 

so )6.0ln()ln( 2
1

10
6

2
1 k .  Therefore tkt eCety )]6.0ln([ 2

1

1000)(  . 

Therefore, in another 4 months (i.e. six months after January), the daily sales will be 

216)216.0(1000)6.0(1000)(100010001000)6( 33)6.0ln()6.0ln(36)]6.0ln([
2
1

 
eeey . 

So the daily sale will be 216 tennis rackets per day in another 4 months. 
__________________________________________________________________________________________ 

7. Let L denote the length of the ladder, and let x be the distance of the foot of the 
ladder from the wall and y its height above the ground (see diagram).  Then x and y 
are variables (functions of time), while L is a constant.  By the Pythagorean 
Theorem, 

222 Lyx  . 

Differentiating with respect to t gives 

022)()( 222 
dt

dy
y

dt

dx
xL

dt

d
yx
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d
. 

Plugging in m4y , m/min2
dt

dx
, m/min5.1

dt

dy
 gives 

301240)5.1(42)2(2  xxx . 

So  52543 22222  LyxL . 

The length of the ladder is m5L . 
__________________________________________________________________________________________ 
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8. (a)  )1ln()( xxf  ,   0)1ln()0( f ; 

1)1(
1

1
)( 


 x

x
xf ,  11)0( 1  f ; 

2)1(1)(  xxf ,   111)0( 2  f ; 

3)1(2)(  xxf ,   212)0( 3  f . 

The third degree Maclaurin polynomial is 
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__________________________________________________________________________________________ 

8. (b) Since 3)1(2)(  xxf , 

4)4( )1(32)(  xxf , 

5)5( )1(432)(  xxf ,  etc. 

the nth derivative is given by 
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Setting 1.0x  gives 
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where t is some number between 1.0x  and 0a  (i.e. 1.00  t ).  So 
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We can get the error below 610  by choosing 5n  since then 

6
61555 10

106

1

)10()15(

1
)1.0()1.1ln()1.0( 

 





 TR . 

So we should choose the first five terms in the Maclaurin polynomial in order to approximate )1.1ln(  

with an error below 610 . 
__________________________________________________________________________________________ 

 




