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	MIDTERM EXAMINATION 
SEMESTER FALL 2003
MTH301-CALCULUS II
	Total Marks:50
Duration: 60min

	Instructions

Please read the following instructions carefully before attempting any question:

1. The duration of this examination is 60 minutes. 

2. This examination is closed book, closed notes, closed neighbors. 

3. Answer all questions. 

4. Do not ask any questions about the contents of this examination from anyone.
  5. There is no mistake in the question paper and if you feel that there is something wrong with the      question then made the best assumptions which you think and then choose the best answer.
  6. Symbols 
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are used for the unit vectors along x,y and z-axis respectively.


	Question No: 1
	Marks: 1

	Equation of plane passing through the point P(x0, y0, z0) and parallel to xy-plane is
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 x = x0
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 z = z0  (Correct)
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 None of these.


	Question No: 2
	Marks: 1

	The area of the triangle whose adjacent sides are given by the vectors 
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	Question No: 3                                                                                                                                                           Marks:1

	Natural Domain of the function
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	Question No: 4                                                                                                                                                             Marks:1

	If a Force 
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of magnitude 10N apply on a body through a string making angle 
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with horizontal and displaces the body through a distance of 5m. Then the work done by the Force is 
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	Question No: 5                                                                                                                                                                                  Marks:1
  

	If the vectors 
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	Question No: 6                                                                                                                                              Marks:1      

	Which statement is true for the
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 Limit doesn’t exist.
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 Along y=mx limit is
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 Limit exists and has value 2.(Correct)
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	Question No: 7                                                                                                                                              Marks:1

	If 
[image: image44.wmf](,)sin()cos()

fxyxyxy

=+

Then expression for 
[image: image45.wmf]2

2

f

x

¶

¶

is
[image: image46.wmf]


[image: image47.wmf]22

sin()sin()

yxyyxy

--


[image: image48.wmf]


[image: image49.wmf]22

sin()cos()

yxyyxy

--


[image: image50.wmf]


[image: image51.wmf]2

(,)

yfxy

-

 
[image: image52.wmf]

 Both (b) and (c).(Correct)


	Question No: 8                                                                                                                                              Marks:1

	Equation of sphere in Spherical coordinates centered at origin with radius 36 is given by
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	Question No: 9                                                                                                                                              Marks:1

	If z = 
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	Question No: 10                                                                                                                                            Marks:1

	Consider the vector valued function 
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	Question No: 11                                                                                                                                            Marks:1

	For the vectors 
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	Question No: 12                                                                                                                                            Marks:1

	The value of the function
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	Question No: 13                                                                                                                                            Marks:1

	If 
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	Question No: 14                                                                                                                                            Marks:1

	The directional Derivative of 
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	Question No: 15                                                                                                                                            Marks:1

	If
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	Question No: 16                                                                                                                                            Marks:1

	Answer true or false: The Ellipse 
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	Question No:17                                                                                                                                             Marks:1

	Answer True or False: The point P (4, 0, 5) lies in the xy-plane.
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 False (Correct)

	Question No: 18                                                                                                                                            Marks:1

	Let z=f(x-y, y-x) Then the value of 
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	Question No: 19                                                                                                                                            Marks:1

	Parametric equation of the normal line to the surface  
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	Question No: 20                                                                                                                                            Marks:1

	Gradient of the function 
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	Question No: 21                                                                                                                                            Marks:2

	The function
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	Question No: 22                                                                                                                                            Marks:2

	Answer true or false: Area enclosed by the circle 
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	Question No: 23                                                                                                                                            Marks:2

	Answer true or false:
Let 
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	Question No: 24                                                                                                                                            Marks:2

	Find the volume of the solid bounded by z = 4x ( 2y and the rectangle R= {(x, y) / 0<x<1 and 0<y<1}.
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	Question No: 25                                                                                                                                            Marks:2
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	Descriptive Part

	Question No: 26                                                                                                                                         Marks:8   

	The volume V of a right circular cylinder is given by the formula V = ( r2h, where r is the radius and h is the height.


(a)
Find a formula for the instantaneous rate of change of V with respect to r if r changes and h remains constant.


(b)
Find a formula for the instantaneous rate of change of V with respect to h if h changes and r remains constant.


(c)
Suppose that h has a constant value of 4 in, but r varies. Find the rate of change of V with respect to r at the point where r = 6 in.


(d)
Suppose that r has a constant value of 8 in, but h varies. Find the instantaneous rate of change of V with respect to h at the point were h = 10 in.

Solution:
(a) Since we are given V = ( r2h, thus for the formula of instantaneous rate of change in volume r with respect to r we will take the partial derivative of the volume with respect to r.
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	Question No: 27                                                                                                                                         Marks:6   

	           A closed rectangular box with a volume of 16 ft3 is made from two kinds of materials. The top and bottom are made of material costing 10$ per square foot and the sides from material costing 5$ per square foot. Find the dimensions of the box so that the cost of materials minimized.
Solution:
                         Let x, y, z, and C be the length, width, height, and cost of the box respectively. Then it is clear form that


C=10(xy+xy)+5(xz+xz)+5(yz+yz)---------------(1)



C= 20xy+10(x + y)z

The volume of the box is given by 


xyz=16----------------------------------(2)
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This shows that S has relative minimum at x = 2 and y = 2. Putting these values in (2), we have z = 4, so when its dimensions are 2 2                      

	Question No: 28                                                                                                                                         Marks:6   

	Evaluate the double integral
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by reversing the order of integration.
Solution:
                       Since we have to evaluate the double integral by reversing the order of integration, so in order to get the correct limits for y we must draw the region of integration. This is given below.
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Note:

               Every student has given the marks of Q2 and Q19.
 








































































































Putting the value of z from (2) in 
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Solving these equations, we have 

 

x = 2, y = 2. Thus the critical point 

is (2, 2).
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