Mass Program Ex on Differentiation

1. Given that y = x3-3x2-9x +11 , find dy/dy. Hence obtain 

i)     the x- coordinates of the point where the gradient is 15

ii)    thecoordinates of the point where the gradient is 0

2. Differentiate the following w.r.t  x

i)    (x2+3x+9)(1+
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3. Find the equation of the normal to the curve 
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(b) parallel to the line 
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4. The tangent to the curve y= 
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 at (1,3) is parallel to the line 2x-y+1=0 

 
Find the value of a and b 

5. Differentiate the following w.r.t  x

i)     (2x+3) 
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ii)   (x+1)4 (3-x)5

6. Differentiate the following w.r.t  x

i)    
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ii)  
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7. Find the coordinates of the points on the curve y= 4 – x2  whose tangents pass through  (-1,7) . Hence find the equations of the normals at these points

8. Find the equation of the tangents to the curve y = (x2 – 1)(x-7) where it meets the x axis

9. Find the value of k for which 7x+2y = k is the normal to y = x (2x-3)

10. Differentiate with respect to x, 

(i)    tan 3 2x,


(ii)   sin 2x  cos x.
11. A curve has equation y = 
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.   Find (i) 
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.     (ii)   Determine the x-co-ordinates of the stationary points.
12. Given that 
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(i)
find an expression for 
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 .
(ii)Hence determine the approximate percentage change in V when p   increases from 3 to 3.01. 
(iii)Given also that V is increasing at 10units3/s when p = 3, calculate the  rate of increase of p, leaving your answer in terms of (.
13. Use the derivatives of  sin x  and  cos x  to show that  
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.  Hence, find the gradient of the  y = x cot 2x  at the point on the curve where  x = 0.5 , giving your answer to two decimal places.
14. Find the equation of the normal to the curve  
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  at the point  (1 , 5).
15. Given that 
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, find the coordinates of the stationary points between 0 and 
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16. The radius of a cone is increasing at a rate of 0.2
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 cms–1. Find the rate of increase of the surface area if the slant height of the cone remains constant. State also the maximum area that this cone can take.
17. Find the approximate percentage change in the radius of the sphere when the area is increased by 1.2%. Hence find the percentage change in volume.
18. Use calculus to find the point on the line x + 2y = 5 that is closest to the origin. Calculate also the distance from the origin.

19. The gradient function of a curve is given by 
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. Given that the gradient of the tangent at the point A (1,15) is  –7 and that B 
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is a stationary point on the curve. Find

(a) the values of a and b; 

(b) the equation of the curve.

20. A closed cylindrical container can contain 500cm3 of liquid when full. The container of radius r cm and height h cm, is made from a thin sheet of metal. The total external surface area of the container is A cm2.

(i) Show that the 
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(i) Find the value, to two significant figures, of r and of h for which A has a stationary value.

      Calculate the stationary value of A and determine whether it is a maximum or minimum.

21. A vessel is in the shape of an inverted right circular cone whose vertical height is two times the base-radius. Liquid is poured into the vessel at a constant rate of 100cm3s–1. The volume of liquid in the vessel is 
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cm3 when the depth of water is x cm. Calculate, at the instant when depth of liquid is 10 cm, the rate of increase of 

(i) the depth of the liquid, 
(j) the area of the horizontal surface of the liquid given that the rate of change of radius is the same as the rate of change of depth.
22. A cylindrical solid of radius r cm has a fixed height of 5 cm.  Given that its radius 

r is increasing at a constant rate of 3 cm/s, calculate, the rate of increase of 

(i) the volume of the cylinder;







(ii) the total surface area of the cylinder





at the instant when the radius is 10 cm.

23. Given that 
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.  Hence, find





(i) the approximate change in y as x changes from 6 to 6.02;

(ii) the corresponding percentage change in y.
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