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	MID TERM EXAMINATION 
SEMESTER FALL 2004
MTH301-CALCULUS II
	Paper 1
Total Marks:50
Duration: 60min

	Instructions
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Please read the following instructions carefully before attempting any of the questions:
1. The duration of this examination is 90 minutes.
2.
Attempt all questions. Marks are written adjacent to each question. 

3.
Do not ask any questions about the contents of this examination from anyone. 

a.
If you think that there is something wrong with any of the questions, attempt it   to the best of your understanding. 

b.
If you believe that some essential piece of information is missing, make an appropriate assumption and use it to solve the problem. 

c.
Write all steps, missing steps may lead to deduction of marks.

4. This examination is closed book and closed notes.

        5. Use of Calculator is allowed.

6. Symbols 
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are used for the unit vectors along x, y and z-axis respectively.

**WARNING: Please note that Virtual University takes serious note of unfair means. Anyone found involved in cheating will be awarded grade `F` in this course.
For Teacher’s use only
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	Question No: 1
	Marks: 8
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The volume of the frustum of a right circular cone is                                                    
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Find the rate of change of the volume with respect 
to each of its dimensions if the other dimensions   
are held constant.
Solution;-

As the volume of the frustum of a right circular cone is 
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Its dimensions are a, b and h. So we will differentiate partially with respect to a, b and then h.

Now rate of change of the volume with respect “a” keeping other dimensions constant.
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Rate of change of the volume with respect “b” keeping other dimensions constant
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Rate of change of the volume with respect “h” keeping other dimensions constant
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	Question No: 2
	Marks: 8

	Check whether the vectors 
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 are orthogonal to each other.

Solution:-
Let       
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To check the orthogonality, we will check whether the dot product of these two vectors is zero. If, yes then these vectors are orthogonal. 

That is we have to check  
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Take  
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Since
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, there for the vectors 
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	Question No: 3                                                                                                                                                              Marks: 8

	Verify that  
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Solution:-
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Differentiate partially with respect to x
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Now Differentiate partially ( I ) with respect to y
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Take , 
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Differentiate partially with respect to x


[image: image21.wmf]11

()

yx

w

wIV

xyyx

¶

==+-----

¶¶


From (III) and (IV),  
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	Question No: 4                                                                                                                                                             Marks: 8

	Find the direction ratios , direction cosines and measures of direction angles of the straight line through P(1,-2,0) and Q( 5,-10,1)

Solution:-

Let 
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(x,y,z)= P(1,-2,0) and (x,y,z)=Q( 5,-10,

1)


Direction Ratios:-
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Direction ratios of the straight line through P(1,-2,0) and Q( 5,-10,1) are 
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Direction Cosines;-
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Direction cosines are 
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Direction Angles;-
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	Question No: 5                                                                                                                                            Marks:8      

	Evaluate the iterative integral 
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Solution;-
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	Question No: 6                                                                                                                                              Marks:2

	Answer true or false:  
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  does not exist.


(a)
True.


(b)
False


	Question No: 7                                                                                                                                              Marks:2

	The Directional derivative of  
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 in the direction of the vector  
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(a)
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(b)
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(c)
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	Question No: 8                                                                                                                                              Marks:2

	 If the cylindrical coordinates are  
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, then the  rectangular coordinates are 
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(b)       
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(c)  
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	Question No: 9                                                                                                                                            Marks:2

	The function
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has critical points at


(a)
(1, 1) 





            (b)        No critical point exists.


 (c)
(0, 0) and (1, 1)





 (d)      only one at (3, 3)

.

	Question No: 10                                                                                                                                            Marks:2

	Answer true or false:
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: R = {(x, y): ( 1 < x < 2, ( 2 < y < 4  is 
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(a)
True.


(b)
False.
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