
Mth133 – Calculus – Practice Exam Solutions 
 
1.  

a. 3 
b. 5 
c. 3 
d. does not exist 
e. No, because )(lim)(lim
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xfxf
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f. It is not continuous, because ( )0f  does not exist. 
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c. 2131lim
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d. This is an infinite limit, and 05 >− x  as −→ 5x , so ∞=
−−→ xx 5
8lim

5
. 

 
e. Since +→ 3x , 3>x , so 03 <− x  and then [ ][ ] 13 −→− x .  Therefore, 
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3.  
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4
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( )xf  0.04082 0.04008 0.04001 0.03999 0.03992 0.03922 
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4.  
( ) 534lim

2
=−

→
x

x
 

 
To find δ , we first start with ( ) 01.0<− Lxf . 
 

( )
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0025.02
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So 0025.0=δ .  To show this δ  makes the statement true, we just work backward. 
 
If 0025.02 <−x , then ( ) ( ) 01.00025.042484534 =⋅<−=−=−−=− xxxLxf . 

 

5. ( ) ( ) 3lim
0
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→∆ x

xfxxf
x

 

 
6. Let ( ) 13 −+= xxxf .  Since f is a polynomial, it is continuous and satisfies the Intermediate 

Value Theorem.  Also, ( ) 010 <−=f  and ( ) 011 >=f , so by the IVT, there must be a value 

c in the interval ( )1,0  where ( ) 0=cf , i.e. 013 =−+ xx . 
 
7. ( ) [ ][ ]xxf =  is not continuous over the interval ( )1,0 , so it does not satisfy the IVT. 
 
8. f has vertical asymptotes when the denominator is zero, but the numerator is not. 

 

( )( ) 5,205201072 −−=⇒=++⇒=++ xxxxx , but ( )
0
02 =−f , so only the 

line 5−=x  is a vertical asymptote. 
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10.  

 
 
11. The arrow reaches its maximum height when its velocity is zero, so: 

( ) sec93.34
66.1

58066.158 ≈=⇒=−== tt
dt

dHtv . 

 
12. There are many different correct answers to this problem, but there are only two primary key 

characteristics – either the function has a cusp (corner) or a vertical tangent line. 
 

13.  

a. 1−⋅= ππ x
dx
dy  

 
b. (Use the chain rule.)  ( ) ( ) ( )xxxg 235' 42 −=  

 
c. (Use the chain rule twice.)  ( ) ( )[ ]22 cossincossin xxy == , so 

( )[ ]( )( ) ( )xxxxxx
dx
dy 22 coscossincos2sincos2coscos −=−=  

 

d. xxx
dx
dy 12615 24 −+=  

 
e. (Use the product rule.)  ( ) ( ) xxxxxxxxxf 22 cscseccotcscseccsctansec' −=−+=  

 

f. (Use the quotient rule.)  ( )
( )

( )
322

2 2tansec2sectansec
x

xxx
x
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dx
dy −

=
−

=  

 

 x 

 y 
 y = f ‘(x) 
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14. We first need the slope of the tangent line, so we find the derivative at the point ( )0,π . 
xy 2cos2'=  (chain rule), so ( ) ( ) 2122cos2' =⋅=== ππym .  The equation for the line is 

then ( ) ( ) ππ 222011 −=⇒−=−⇒−=− xyxyxxmyy . 
 
15.  
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16. We need to first find 
dx
dy , and then take the derivative of our solution. 
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17. This is actually very similar to problem #27 from section 2.6.  You should first draw a 
picture to get an idea of what the situation is.  The equation you’ll be working with is 

222 cba =+  (or some similar version of the Pythagorean Theorem).  We are given that the 
base is 12 feet from the foot of the wall, the ladder is 13 feet long, and that the base is 
moving away from the wall at as rate of 5 ft/sec.  If a is the distance of the base of the ladder 
from the wall, we have the following given information: 

ft/sec5andft12 ==
dt
daa (Note that 

dt
da  is positive since the ladder is moving away from 

the wall, so the distance is increasing.) 
Using the Pythagorean Theorem again, we can also find that ft5=b .  The information we 

are looking for is how fast the ladder is sliding down the wall, which would be 
dt
db  according 

to my choices.  Our next step is to differentiate the original equation and to solve for 
dt
db . 

222222 13=+⇒=+ bacba   (We can insert 13 for c, since it is constant.)  
differentiating: 

( ) ( ) ft/sec125
5

1202213222 −=−=−=⇒=+⇒=+
dt
da

b
a

dt
db

dt
dbb

dt
daa

dt
dba

dt
d . 

The answer, then, is that the top of the ladder is sliding down the wall at a rate of ft/sec12 . 
 
18. Critical numbers are where the derivative is zero or undefined.  

( ) ( )( ) ( )( )
( ) ( )22

2

22

2

1
44

1
2441'

+

−
=

+

−+
=

x
x

x
xxxxf  

The derivative is never undefined, since ( )22 1+x  is never zero, so the only critical numbers are 
when ( ) 11440440' 222 ±=⇒=⇒=⇒=−⇒= xxxxxf .  

 
19. Using the first derivative test, we see that the critical numbers are at 1±=x .  Using 2&,0,2−=x  

as test points, we see that f has a relative maximum at ( )4,1−  and a relative minimum at ( )4,1 − . 
 
20. Since f is a root function, it is continuous and differentiable on the interval [ ]9,1 .  To find the 

value(s) for c, we solve the given equation. 

( ) ( ) ( ) 424
4
1

2
1

19
13

2
1
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19' =⇔=⇔=⇔

−
−

=⇔
−
−
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ffcf  

 
21. Again using the first derivative test, we can find that  

( ) ( ) ( )
( )3

1
2

3
1

2

43

424
3
2'

−
=−=

−

x

xxxxf  (chain rule).  

The critical numbers are thus 2,0 ±=x . Using test values of 3&,1,1,3 −−=x , we can see that f 
has a relative maximum at 0=x  and relative minimums at 2±=x . 
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22. ( ) ( )43123' 2 −=−= xxxxxf , so the critical numbers are 4,0=x .  Using test values and the first 
derivative, we can see that f is increasing on ( ) ( )∞∪∞− ,40,  and decreasing on ( )4,0 . 

 
23.  

 

 
 

 
 
24. Since the second derivative is positive, the graph must be concave up, so the function must have a 

minimum at x = 2 . 
 
25. Horizontal asymptotes are where the limit as ±∞→x  is a constant. 
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, so the horizontal asymptote is 
2
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27. One possibility: 

 
28. The drawing would look something like the one shown.  Because we’re 

looking for the largest volume, we want an equation for the volume in 
terms of a single variable.  In general, the volume of a box is: 

hwlV ⋅⋅= .  In our case, the length and width are the same, so we can 
have the equation hxV 2= .   
 
To get h in terms of x, we use the given piece of information.  Surface 
area for this box is xhx 421350 2 += .  Solving for h, we get 

x
xh

4
21350 2−

= .  Substituting that into the equation for volume, we have: 

3
2

2

2
1

4
1350

4
21350 xx

x
xxV −=

−
⋅= .   

 
To maximize, we take the derivative and find the critical numbers. 

( ) 15225
4

1350
2
30

2
3

4
1350' 222 =⇒=⇒=⇒=−= xxxxxV   

(We ignore the negative value here since x represents a length.) 
 
Therefore, the length and width of the box are both 15 cm, and after some calculation, the height is 
also 15 cm. 

 
29. Because at 1=x , the curve 233 23 ++−= xxxy  has a horizontal tangent line. 
 

  f (x) 

x

 x 
 x 

 h 
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30. Newton’s Method: 
( )
( )n

n
nn xf

xf
xx

'1 −=+  .  To use Newton’s Method, we need a function and a 

starting quess.  In this case, a reasonable starting point would be 11 =x .  Since we’re trying to find 
2 , we’re really trying to solve 22 2 =⇒= xx , but Newton’s Method is for finding zeros, 

so we should solve 022 =−x , and let ( ) 22 −= xxf .  Then ( ) xxf 2' = , and 
( )
( ) n

n
n

n

n
nn x

x
x

xf
xf

xx
2

2
'

2

1
−

−=−=+  .  Successive iterations are: 

414213562.1
414213562.1
414215686.1
416666667.1
5.1

1

6

5

4

3

2

1

=
=
=
=
=
=

x
x
x
x
x
x

 

 
So 414213562.12 ≈ , accurate to 8 decimal places. 

 
31. To approximate 3 26 , we let ( ) 3 xxf = .  We know 3 27 , so we use differentials with 27=x  and 

1−==∆ dxx .  
 

( ) 27
1
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3
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⋅
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Therefore, 963.2
27
80
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1
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81
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132726 33 ≈=−=−=+≈ dy . 

 

32. Using the chain rule, ( ) ( )
2

2
1

2

9
29

2
1

x
xdxdxxxdy
−

−
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−  

 
33. The volume of a cylinder in general is hrV 2⋅= π .  We want to estimate the change in V when r 

changes 4
1  in.  Using differentials, we must first find dV and then use the given information. 

 
( )( )( ) 641204341222 4

1 ≈==⋅= πππ rhdrdV in3. 
 

34. Since C
x

dx
x

y +=⎟
⎠
⎞

⎜
⎝
⎛−= ∫

11
2 , and the graph passes through the point ( )3,1  , we know C+=

1
13 , 

so 2=C .  Therefore, C
x

y +=
1 . 

 
35. Find each indefinite integral. 
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a. C
x
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c. ( ) Cttdttt ++=−∫ cos
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37.  
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(This can be simplified further, but this point is fine.) 
 

38. ( ) ( )( ) ( ) ( )( ) ( ) ( )( ) ( )( ) 28125.1
32
4124444 2
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39. 
nn

x 303
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n
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⎠
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40. (Same problem idea as #39.) 

nn
x 202
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=∆ .  Using right endpoints, 
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41.  

a. ( ) Cxxxdxxx +−+=−+∫ 3423 2164  
 

b. Use substitution, with yu sin= , then dyydu cos= , and the integral then becomes: 

( )∫∫∫ +=+=== CyCuduuduudyyy 2
3

2
3

2
1

sin22sincos  
 

c. The function ( )
x

xxf
tan

2

=  has odd symmetry, since 

( ) ( )
( ) ( )xf

x
x

x
xxf −=

−
=

−
−

=−
tantan

22

.  Therefore, 0
tan

2

=∫
−

π

π

dx
x

x . 

 
d. Use substitution again, with 41 xu += , so dudxxdxxdu 4

1334 =⇒= .  If we 
change the bounds, we see that 

( ) 32
3

4
3

8
11

4
1

8
11

8
1

4
11

4
1

1

2

1
2

2

1

3
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0
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=⎟
⎠
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⎜
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⎞

⎜
⎝
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∫∫∫ −

u
duudu

u
dx

x
x  

 
42. (4.6)  Use the Trapezoid rule to estimate the number of square meters of land in a lot where x 

and y are measured in meters, as shown.  The land is bounded by a stream and two straight 
roads that meet at right angles. 

 



 11

 
x y 

0 58 
10 62 
20 59 
30 51 
40 50 
50 52 
60 41 
70 38 
80 28 
90 14 

100 0  
 
 
 

 x 

 y 

20 40 60 80 100 

20 

40 

60 

Road 

Stream 

Road 


