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VI – Rules of Differentiation 
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2. Find ( )3f ′ . 
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3. Let f and g be differentiable functions at the number 1, and let ( )1 2f = , ( )1 3f ′ = , ( )1 4g =  

and ( )1 5g′ = .  Use the differentiation rules to find 

a) ( ) ( )1f g ′+  b) ( ) ( )2 3 1f g ′−  

c) ( ) ( )1fg ′  d) ( ) ( )1f

g

′
 

 

4. Find the equation of the tangent and normal lines for the curve ( )y f x=  at the given point. 

a) ( ) 2 2 1f x x x= + +  at 2x =  

b) ( ) 2
f x x

x
= +   at 4x =  

c) ( ) 1
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=
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1
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x
=

−
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5. Find the point where the tangent line to the graph of ( ) 2f x x=  at ( )1,2  crosses (a) the x 

axis and (b) the y axis. 

  

6. At what point on the curve of 2 5y x= +  is the slope of the tangent line 9?  Write an equation 

for this tangent line. 

 

7. Find the equation of the tangent line(s) to the function ( )f x  that satisfies the given condition 

a) ( ) 23 5 1f x x x= − +  parallel to the line 3 4y x= −  

b) ( ) 2f x x x= −    parallel to the line 2 0x y+ − =  

c) ( ) 1

1

x
f x

x

−
=

+
   parallel to the line 2 2x y− =  

d) ( )f x x=
  

perpendicular to the line 4 4 0x y+ − =  
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2
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f x

x
=

−   parallel to the line 2 1y x= − +  

f) ( ) 3 21
3

3 2f x x x= − +
 

perpendicular to the line 5 1 0x y− + =  

 

8. For what values of a and b is the line 2x y b+ =  tangent to the parabola 2y ax=  at 2x = ? 

 

9. Find the points on the graph of ( ) 25f x x= +  where the tangent line intersects the x axis at 

the point ( )2,0 . 
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10. Find the points on the graph of ( ) 2

10

12
f x

x
=

−
 where the tangent line passes through the 

origin. 

 

11. How many tangent lines to the curve 
1

x
y

x
=

+
 pass through the point ( )1,2 ?  At which 

points do these tangent lines touch the curve? 

 

12. Find the equation of all tangent lines to the curve ( ) 2 2 9f x x x= + +  that pass through the 

point ( )3, 1− . 

 

13. Find all points on the graph of the function at which the tangent line is horizontal. 

a) ( ) 3 26 9 4f x x x x= − + +
  

b) ( ) 2

1 1
f x

x x
= +  

c)   ( ) 2 1f x x x= − +    d) ( )
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=
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14. The position function of a particle is given by 

2 1

t
s
t

=
+

 0t ≥  

     where t is in seconds and s in meters. 

a) Find the velocity at time t. 

b) What is the velocity after 3 s? 

c) When is the particle at rest? 

 

15. If a ball is thrown vertically upward with a velocity of 24.5 m/s, then its height after t 

seconds is 
224.5 4.9s t t= − . 

a) What is the maximum height reached by the ball? 

b) What is the velocity of the ball when it is 29.4 m above the ground on its way up? On 

its way down? 

 

16. A spherical balloon is being inflated.  Find the rate of increase of the surface area (
24S rπ= ) 

with respect to the radius r when r is (a) 1 m, (b) 2 m and (c) 3 m. 

 

17. If a tank holds 5000 liters of water, which drains from the bottom of the tank in 40 minutes, 

then Torricelli’s Law gives the volume V of water remaining in the tank after t minutes as 

( )2

40
5000 1 0 40tV t= − ≤ ≤  

Find the rate at which water is draining from the tank after (a) 5 min, (b) 10 min, (c) 20 min 

and (d) 40 min.  At what time is the water flowing out the fastest?  The slowest? 

 

18. Wildlife biologists predict that the population N of a certain endangered species after t years 

will be given by the equation ( ) ( )3 150 50N t t= + −  for 0 50t≤ ≤  years.  If this prediction is 

correct, find the rate of change 20 years from now.  What does your answer represent? 
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ANSWERS 
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2.   a) 27 b) 3 1
3 9
−  c) 1     d) 149

144
          3.   a) 8  b) –9    c) 22   d) 1

8
 

4.   a) 
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6 3T
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= −

= +

  b) 7 3
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5.   a) –1 b) 1  6.   ( )9 101
2 4
,  61

4
9y x= −    

7.  a) 13
3

3y x= −  b) 1y x= − +   c) 71
2 2

y x= + ,  1 1
2 2

y x= −  d) 1
4

1y x= +   

     e) 2 , 2 3 3, 2 3 3y x y x y x= − = − + = − −  f) 19
3

5y x= − − ,  13
3

5y x= − +  

8.  1
2

, 2a b−= =
  

9.  ( ) ( )1,6 5,30−  10.  ( )5
4

2, −±    

11.   Two,  ( )31
1 2 2

2 3,P − − +
 
 ( )31

2 2 2
2 3,P − + −      12. 18 55y x= − ,  2 5y x= − +  

13.  a) ( ) ( )1,8 3,4      b) ( )1
4

2, −−      c) ( )1,2  d) ( ) ( )0,0 2, 4− −  

14.   a) ( )
( )

2

2
2

1

1

t

t
v t −

+
=     b) 2

25
− m/s c) 1t =  s         

15.  a) 30.625 m  b) 4.9 m/s - 4.9 m/s 

16.  a) 8π m
2
/m b) 16π  m

2
/m  c) 24π  m

2
/m 

17.  a) –218.75 l/min  b) –187.5 l/min c) –125 l/min  d) 0 l/min 

Fastest when t = 0 min and slowest when t = 40 min. 

18. –120  The population is decreasing at a rate of 120 animals per year. 


