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	UNIT I  MATRICES

	Eigenvalues and Eigenvectors of a real matrix – Characteristic equation – Properties of eigenvalues and eigenvectors – Statement and applications of Cayley-Hamilton Theorem – Diagonalization of matrices – Reduction of a quadratic form to canonical form by orthogonal transformation – Nature of quadratic forms.

	PART – A

	CO Mapping:  C103.1

	Q.No.
	
	BT Level
	Competence
	PO

	1 
	Find the characteristic equation of the matrix[image: image4.png]


. (May 2014)
	BTL -1
	Remembering
	PO1

	2 
	Prove that if[image: image6.png]


is an eigen value of a matrix[image: image8.png]


, then[image: image10.png]


is an eigen value of[image: image12.png]


. (May 2015)
	BTL -5
	Evaluating
	PO1,PO2,PO5

	3 
	Prove that two similar matrices have the same eigen value.
	BTL -5
	Evaluating
	PO1,PO2,PO5

	4 
	If 1 and 2 are the eigen values of a[image: image14.png]2X2



matrix[image: image16.png]


, what are the eigen values of[image: image18.png]A?andA™!



.
	BTL -1
	Remembering
	PO1

	5 
	For what values of[image: image20.png]


the eigen values of the matrix[image: image22.png]


are real and unequal, real and equal, complex conjugate? (Jan. 2014)
	BTL -1
	Remembering
	PO1

	6 
	If[image: image24.png]


is an[image: image26.png]nxn



real symmetric matrix, [image: image28.png]


is an[image: image30.png]nxn



diagonal matrix whose diagonal elements are the eigen values of the matrix[image: image32.png]


and[image: image34.png]


is an[image: image36.png]nxn



orthogonal diagonalising matrix whose columns are normalized eigen vectors of the matrix[image: image38.png]


, satisfying the similarity transformation[image: image40.png]D=P AP



then find the matrix[image: image42.png]


, where[image: image44.png]


is a positive integer? (Jan. 2014)
	BTL -1
	Remembering
	PO1


	7 
	If[image: image46.png]


and[image: image48.png]


are non-singular matrices then prove that[image: image50.png]


and[image: image52.png]


will have the same eigen values. (June 2014)
	BTL -2
	Understanding
	PO2

	8 
	If the matrix[image: image54.png]


is given by[image: image56.png]



where[image: image58.png]


, then using Cayley Hamilton theorem prove that[image: image60.png]At =
=1



. (June 2013)
	BTL -3
	Applying
	PO5

	9 
	Find the sum and product of the eigen values of the matrix[image: image62.png](A)(
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	BTL -1
	Remembering
	PO1

	10 
	If[image: image64.png]@ and 8



 are the eigen values of[image: image66.png]


, form the matrix whose eigen values[image: image68.png]a’ and B°



. (May 2016)
	BTL -3
	Applying
	PO5

	11 
	Find the eigen values of the matrix[image: image70.png]


. Hence form the matrix whose eigen values are[image: image72.png]


. (May 2015)
	BTL -1
	Remembering
	PO1

	12 
	Form the matrix whose eigen values are[image: image74.png]a—5B-5y—5



where[image: image76.png]afy



are the eigen values of[image: image78.png]


. (May 2013)
	BTL -1
	Remembering
	PO1

	13 
	The product of two eigen values of the matrix[image: image80.png]


is 16.  Find the third eigen value. (Apr. 2012)(Jan. 2016)
	BTL -1
	Remembering
	PO1

	14 
	Find the sum and product of all eigen values of the matrix[image: image82.png]


. Is the matrix singular? (Nov.2016)
	BTL -1
	Remembering
	PO1


	15 
	Find the sum and product of eigen values of[image: image84.png]


. (Jan. 2015)
	BTL -1
	Remembering
	PO1

	16 
	Two of the eigen values of[image: image86.png]


are 3 and 6.  Find the eigen values of[image: image88.png]


. (May 2016)
	BTL -1
	Remembering
	PO1

	17 
	If 2 and 3 are the eigen values of[image: image90.png]S
-4




, find the eigen values of[image: image92.png]A™!and A4°



.
	BTL -1
	Remembering
	PO1

	18 
	Two eigen values of[image: image94.png]


are equal and they are double the third.  Find the eigen value of[image: image96.png]


.
	BTL -1
	Remembering
	PO1

	19 
	Find the eigen values of[image: image98.png]


given that[image: image100.png]


. (Nov. 2012)
	BTL -1
	Remembering
	PO1

	20 
	Given[image: image102.png]


. Find the eigen values of[image: image104.png]


. (Jan. 2011)
	BTL -1
	Remembering
	PO1

	21 
	Find the sum of the squares of the eigen values of[image: image106.png]


. (May 2016)
	BTL -1
	Remembering
	PO1

	22 
	One of the eigen values of[image: image108.png]—4
-1
-8,

4
-8
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7
4
4



is[image: image110.png]


. Find the other two eigen values. (May 2015)
	BTL -1
	Remembering
	PO1

	23 
	If the product of the two eigen values of the matrix[image: image112.png]


is 2, find the third eigen value.
	BTL -1
	Remembering
	PO1


	24 
	Two eigen values of the matrix[image: image114.png]


are equal to[image: image116.png]


each. Find the eigen value of[image: image118.png]


. (Dec. 2002)(Nov./Dec. 2015)
	BTL -1
	Remembering
	PO1

	25 
	If[image: image120.png]a=(

2 5
03
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)



, what will be the eigen values of[image: image122.png]


. (Nov. 2012)
	BTL -1
	Remembering
	PO1

	26 
	If the matrix[image: image124.png]


is given by[image: image126.png]


where[image: image128.png]


, then using Cayley Hamilton theorem prove that[image: image130.png]At =
=1



. (June 2011)
	BTL -3
	Applying
	PO5

	27 
	If 2 and 3 are the eigen values of a square matrix of order 2, express[image: image132.png]


in terms of[image: image134.png]


and[image: image136.png]


.
	BTL -1
	Remembering
	PO1

	28 
	Show that[image: image138.png]


is orthogonal. (May 2005, 2010)
	BTL -2
	Understanding
	PO2

	29 
	State Cayley Hamilton Theorem.
	BTL -1
	Remembering
	PO1

	30 
	Verify Cayley Hamilton theorem for[image: image140.png]



	BTL -6
	Creating
	PO1,PO2,PO5

	31 
	Write the quadratic form corresponding to the matrix[image: image142.png]0 5 -1
(s 1 6)
-1 6 2



.
	BTL -1
	Remembering
	PO1

	32 
	Write the matrix of the quadratic form[image: image144.png]2x* +82° +4xy + 10xz — 2yz



.
	BTL -1
	Remembering
	PO1

	33 
	Determine the nature of the quadratic form[image: image146.png][y, x5,%3) = x] + 225



. (May 2013)
	BTL -1
	Remembering
	PO1

	34 
	Find the matrix of the quadratic form[image: image148.png]2x7 — 25 +4x5 +2x, %, — 6x,%; + 6x,%,



.
	BTL -1
	Remembering
	PO1

	35 
	Find the index and signature of the quadratic form[image: image150.png]3x]+ 525 +3x3 +2x,%; + 2x3%, — 2x,x,



.
	BTL -1
	Remembering
	PO1

	36 
	For a given matrix[image: image152.png]


of order 3, [image: image154.png]la| =32



and two of its eigen values are 8 and 2. Find the sum of the eigen values. (Jan. 2011)
	BTL -1
	Remembering
	PO1


	37 
	Check whether the matrix[image: image156.png]cos@ sinf 0O
sin6 cos@ 0
0 0 1




 is orthogonal? Justify.
	BTL -1
	Remembering
	PO1

	38 
	If the sum of the two eigen values and trace of a[image: image158.png]3x3



matrix are equal. Find the value of[image: image160.png]||



. (Nov. 2015) (May 2010)
	BTL -1
	Remembering
	PO1

	39 
	Use Cayley – Hamilton theorem, to find[image: image162.png]A*—44®-54*+A+21



when[image: image164.png]


. (May 2010)
	BTL -3
	Applying
	PO5

	40 
	Verify Cayley - Hamilton theorem for the matrix[image: image166.png]


. (Nov. 2012)
	BTL -6
	Creating
	PO1,PO2,PO5

	41 
	If[image: image168.png]


is orthogonal matrix, show that[image: image170.png]


is also orthogonal. (Apr. 2014) (Nov. 2006)
	BTL -2
	Understanding
	PO2

	42 
	Find the constants[image: image172.png]


and[image: image174.png]


such that the matrix[image: image176.png]1 b



has[image: image178.png]


and[image: image180.png]


as its eigen values. (Apr. 2004)(Apr./May 2011)
	BTL -1
	Remembering
	PO1

	43 
	Can[image: image182.png]


be diagonalized? Why? (Jan. 2016)
	BTL -1
	Remembering
	PO1

	44 
	Write down the Quadratic form corresponding to the matrix [image: image184.png]


(Jan  2015)
	BTL -1
	Remembering
	PO1

	PART B

	1 
	Find the Eigen values and Eigen vectors of the matrix
[image: image185.wmf]÷
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(Apr. 2012, May 2009, Jan. 2015)
	BTL -1
	Remembering
	PO1


	2 
	Find the Eigen values and Eigen vectors of the matrix
[image: image186.wmf]÷
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.(May 2011)
	BTL -1
	Remembering
	PO1

	3 
	Find the Eigen values and Eigen vectors of the matrix
[image: image187.wmf]÷
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. (May 2016)
	BTL -1
	Remembering
	PO1

	4 
	Find the Eigen values and Eigen vectors of A = 
[image: image188.wmf]÷
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(Jan. 2016)
	BTL -1
	Remembering
	PO1

	5 
	Find the Eigen values and Eigen vectors of the matrix 
[image: image189.wmf]÷
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	BTL -1
	Remembering
	PO1

	6 
	Find the Eigen values and Eigen vectors of the matrix 
[image: image190.wmf]÷
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	Remembering
	PO1

	7 
	Using Cayley Hamilton theorem find
[image: image191.wmf]4

A
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[image: image192.wmf]÷
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	BTL -3
	Applying
	PO5

	8 
	Verify that
[image: image193.wmf]÷
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 satisfies its own characteristic equation and hence find
[image: image194.wmf]4

A

. (May 2016)
	BTL -6
	Creating
	PO1,PO2,PO5

	9 
	Verify that
[image: image195.wmf]÷
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 satisfies its own characteristic equation and hence find
[image: image196.wmf]4

A

.
	BTL -6
	Creating
	PO1,PO2,PO5

	10 
	Given
[image: image197.wmf]÷
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[image: image198.wmf]1
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[image: image199.wmf]3

A

using Cayley Hamilton theorem.
	BTL -3
	Applying
	PO5


	11 
	Find
[image: image200.wmf]1

-
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[image: image201.wmf]÷
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using Cayley Hamilton Theorem. (Nov. 2016)
	BTL -3
	Applying
	PO5

	12 
	Using Cayley Hamilton theorem find
[image: image202.wmf]1

-
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[image: image203.wmf]÷
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	BTL -3
	Applying
	PO5

	13 
	If
[image: image204.wmf]÷
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[image: image206.wmf]3
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using Cayley Hamilton theorem.
	BTL -3
	Applying
	PO5

	14 
	Find
[image: image207.wmf]n

A

using Cayley Hamilton theorem, taking
[image: image208.wmf]14
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, hence find
[image: image209.wmf]3
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. (Jan. 2012)
	BTL -3
	Applying
	PO5

	15 
	Find the characteristic equation of the matrix A given
[image: image210.wmf]÷
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[image: image211.wmf]1
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 and
[image: image212.wmf]4

A

. (Jan. 2014, May 2016)
	BTL -1
	Remembering
	PO1

	16 
	Show that the matrix 
[image: image213.wmf]÷
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satisfies its characteristic equation and hence find its inverse. (Jan. 2016)
	BTL -2
	Understanding
	PO2

	17 
	Using Cayley- Hamilton theorem, evaluate the matrix 
[image: image214.wmf]
[image: image215.wmf]I
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(June 2011)
	BTL -3
	Applying
	PO5

	18 
	Diagonalise the matrix
[image: image217.wmf]÷
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	19 
	Diagonalise the matrix
[image: image218.wmf]÷
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by means of orthogonal transformation.
	BTL -6
	Creating
	PO1,PO2,PO5

	20 
	Diagonalise the matrix
[image: image219.wmf]÷
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by means of orthogonal transformation. (Nov. 2014)
	BTL -6
	Creating
	PO1,PO2,PO5

	21 
	Reduce the quadratic form
[image: image220.wmf]zx
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into canonical form by an orthogonal transformation. (Mar. 2011, Jan. 2015)
	BTL -6
	Creating
	PO1,PO2,PO5

	22 
	Reduce the quadratic form
[image: image221.wmf]1
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to the canonical form through an orthogonal transformation and hence show that it is positive semi definite. (Dec. 2012)
	BTL -6
	Creating
	PO1,PO2,PO5

	23 
	Reduce the quadratic form
[image: image222.wmf]3
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to canonical form by an orthogonal transformation.
	BTL -6
	Creating
	PO1,PO2,PO5

	24 
	Reduce the quadratic form
[image: image223.wmf]zx
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to canonical form through an orthogonal transformation.  (May 2005,June 2014,May/June 2016)
	BTL -6
	Creating
	PO1,PO2,PO5

	25 
	Reduce the quadratic form 
[image: image224.wmf]xy
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 to canonical form by orthogonal reduction and state its nature. (May 2013) (Jan. 2016)
	BTL -6
	Creating
	PO1,PO2,PO5

	26 
	Find a change of variables that reduces the quadratic form 
[image: image225.wmf]2
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to a sum of squares and express the quadratic form in terms of new variables (Jan. 2011)
	BTL -6
	Creating
	PO1,PO2,PO5

	27 
	Find the Eigen values and Eigen Vectors of [image: image227.png]—1,



(Jan  2013)
	BTL -1
	Remembering
	PO1


	28 
	 If the Eigen values of A = [image: image229.png]


  are 0,3,15 find the Eigenvectors of A and diagonalize the Matrix A       (Jan  2013)
	BTL -6
	Creating
	PO1,PO2,PO5

	29 
	Reduce the Quadratic form 2[image: image231.png]X%, + 2X,%3 + 223X,



 into canonical form (Jan  2013)
	BTL -6
	Creating
	PO1,PO2,PO5

	30 
	Show that the Matrix [image: image233.png]1



 Satisfies its own Characteristic Equation find also its Inverse (Jan  2013)
	BTL -2
	Understanding
	PO2


	UNIT II DIFFERENTIAL CALCULUS

	Representation of functions - Limit of a function - Continuity - Derivatives - Differentiation rules - Maxima and Minima of functions of one variable

	PART A

	CO Mapping:  C103.2
	

	Q.No
	QUESTIONS
	BT Level
	Competence
	PO

	1. 
	Show that[image: image235.png]



	BTL -1
	Remembering
	PO1, PO3

	2. 
	Sketch the graph and find the domain and range of each function: (a) f(x) = 2x – 1 (b) f(x)= x2
	BTL -2
	Understanding
	PO1, PO3

	3. 
	Show that[image: image237.png]



	BTL -1
	Remembering
	PO1, PO3

	4. 
	Evaluate [image: image239.png]




	BTL -5
	Evaluating
	PO1, PO3

	5. 
	Find [image: image241.png]



	BTL -2
	Understanding
	PO1, PO3

	6. 
	Use the squeeze theorem to show that [image: image243.png]lim, o Vx® +x? stn




	BTL -3
	Applying
	PO1, PO3

	7. 
	Calculate  [image: image245.png]



	BTL -2
	Understanding
	PO1, PO3

	8. 
	Evaluate the limit for [image: image247.png]



	BTL -3
	Applying
	PO1, PO3

	9. 
	Find the limits if it exists for  [image: image249.png]



	BTL -5
	Evaluating
	PO1, PO3

	10. 
	Find out dy/dx if [image: image251.png]= In (cos(Inx))





	BTL -2
	Understanding
	PO1, PO3

	11. 
	Compute the derivative for [image: image253.png]y = coth™"(secx)




	BTL -4
	Analyzing
	PO1, PO3

	12. 
	Estimate [image: image255.png]



	BTL -3
	Applying
	PO1, PO3

	13. 
	Calculate [image: image257.png]



	BTL -2
	Understanding
	PO1, PO3

	14. 
	Compute [image: image259.png]g ysinx
= x




	BTL -6
	Creating
	PO1, PO3

	15. 
	Evaluate [image: image261.png]



	BTL -2
	Understanding
	PO1, PO3

	16. 
	Estimate y′ if yx3 + y3 = 6xy
	BTL -2
	Understanding
	PO1, PO3

	17. 
	If the function  
[image: image262.png]



is continuous,   what is the value of c?
	BTL -3
	Applying
	PO1, PO3

	18. 
	  Where the function [image: image264.png]flx) = Ix|



is differentiable?


	BTL -3
	Applying
	PO1, PO3

	19. 
	Compute [image: image266.png]4




	BTL -5
	Evaluating
	PO1, PO3

	20. 
	Estimate y′ if x3 + y3 = 6xy
	BTL -2
	Understanding
	PO1, PO3

	21. 
	Find the critical numbers of the function

f(x) = 2x3 − 3x2 − 36x
	BTL -3
	Applying
	PO1, PO3

	PART B

	1. 
	Point out the domain where the function f is continuous Also find the number at which the function f is discontinuous when

                  1 + x2      𝑖f x ≤ 0

f(x) =    { 2 – x        𝑖f 0 < x ≤ 2
                   (x − 2)2    𝑖f  x > 2
	BTL -4
	Analyzing
	PO5, PO12

	2. 
	Compute the absolute maximum and minimum values of the function

f(x) = x3  − 3x2  + 1 ,
− 1/2 ≤ x ≤ 4
	BTL -3
	Applying
	PO5, PO12

	3. 
	 SHAPE  \* MERGEFORMAT 



Show that the function f(x) = 1 − √1 − x2 is continuous an the interval [-1,1].
	BTL -1
	Remembering
	PO5, PO12

	4. 
	Estimate the absolute maximum and minimum of the functionf(x) = x − 2s𝑖nx
0 ≤ x ≤ 2𝜋
	BTL -2
	Understanding
	PO5, PO12

	5. 
	Calculate the absolute maximum and minimum of the function f(x) = 3x4 − 4x3 − 12x2 + 1 𝑖n [−2,3]
	BTL -3
	Applying
	PO5, PO12

	6. 
	Prove that the equation x3 − 15x + 1 = 0 has at most one real root in the interval [-2,2].
	BTL 1
	Remembering
	PO5, PO12

	7. 
	Find the absolute maximum and minimum of

f(x)= x − 2 tan−1 x
𝑖n [0,4]
	BTL 3
	Applying
	PO5, PO12

	8. 
	Show that there is a root of the equation 4x3 − 6x2 + 3x − 2 = 0 between 1 and 2.
	BTL 1
	Remembering
	PO5, PO12

	9. 
	Calculate the local maximum and local minimum of

f(x) = 4x3 + 3x2 − 6x + 1
	BTL 3
	Applying
	PO5, PO12

	10. 
	Show that the function s𝑖nx = x2 − x has a root in the interval (1,2).
	BTL 1
	Remembering
	PO5, PO12

	11. 
	Point out the local maximum and minimum of

f(x)  =  x4  − 2x2  + 3  by first derivative test.
	BTL 4
	Analyzing
	PO5, PO12

	12. 
	Find the domain at which the function f(x) = |x| continuous and differentiable.
	BTL 3
	Applying
	PO5, PO12

	13. 
	Predict the local maximum and minimum of the function

f(x) = cos2x − 2s𝑖nx
0 ≤ x ≤ 2𝜋
	BTL 2
	Understanding
	PO5, PO12

	14. 
	Write an equation of the tangent line to a parabola 

y = x2 at the point (1,1).
	BTL 1
	Remembering
	PO5, PO12

	15. 
	Find where the function f(x) = 3x4 − 4x3 − 12x2 + 5  is increasing and where it is decreasing. Also find the local maximum and local minimum of f(x).
	BTL 3
	Applying
	PO5, PO12

	16. 
	Find an equation of the tangent line to the hyperbola 

 y = 4x − 3x2 at (3,1)

s
	BTL-3
	Applying
	PO5, PO12

	17. 
	Show that there is a root of x4 + x − 3 = 0 in the interval (1,2)
	BTL 1
	Remembering
	

	18. 
	Find the equation of tangent to the curve y = 4x − 3x2 at the point (2,-4)
	BTL 3
	Applying
	PO5, PO12

	19. 
	Use second derivative test to examine the relative maxima for f(x) = x(12 − 2x)2
	BTL 3
	Applying
	PO5, PO12

	20. 
	Find an equation of the tangent to the curve y = x3 − 3x + 1 at the point (2,3).
	BTL 3
	Applying
	PO5, PO12

	21. 
	Point out the local maximum and minimum of

 f(x) = x2 / x - 1 using second derivative test.
	BTL -
	      Analyzing 
	PO5, PO12

	22. 
	Find the equation of tangent to the curve y = √x at (1,1)
	BTL 3
	Applying
	PO5, PO12

	23. 
	Examine the local extreme of f(x) = x4 + 2x3 − 3x2 − 4x + 4 . Also discuss  the concavity and find the inflection points.
	BTL 2
	Understanding
	PO5, PO12

	24. 
	Find the equation of tangent to the curve 

y =  2x+1 / x+2  at (1,1)


	BTL 3
	Applying
	PO5, PO12

	25. 
	Discuss the curve y = x4 − 4x3 with respect to concavity , points of inflection and local maxima and minima
	BTL 3
	Applying
	PO5, PO12


	UNIT III FUNCTIONS OF SEVERAL VARIABLES

	Partial differentiation – Homogeneous functions and Euler’s theorem – Total derivative – Change of variables – Jacobians – Partial differentiation of implicit functions – Taylor’s series for functions of two variables – Maxima and minima of functions of two variables – Lagrange’s method of undetermined multipliers

	PART A

	CO Mapping: C103.3

	Q.No
	QUESTIONS 
	BT Level
	Competence
	PO

	1. 
	If[image: image269.png]V+£+f then find



 [image: image271.png]




	BTL -1
	Remembering
	PO1, PO3

	2. 
	If[image: image273.png]u=f(x—yy—2zz—x) then find



 [image: image275.png]gu | ou
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	BTL -1
	Remembering
	PO1, PO3

	3. 
	If xy + yx = 1, then find dy/dx
	BTL -1
	Remembering
	PO1, PO3

	4. 
	Statement of Euler’s Theorem.
	
	
	PO1, PO3

	5. 
	Find the value of du/dt, given u  x2  y2 , x  at 2 , y  2at.

	BTL -1
	Remembering
	PO1, PO3

	6. 
	If u  x3 y2  x2 y3 where x  at 2 and y  2at,then find du/dt .
      
	BTL -3
	Applying
	PO1, 7PO3

	7. 
	Find du/dt if u = sin (x/y) if u = et   v=t2
	BTL -3
	Applying
	PO1, PO3

	8. 
	State the properties of  Jacobian
	BTL -2
	Understanding
	PO1, PO3

	9. 
	If 
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	Find the Taylor Series expansion of 
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  (May 2015).
	BTL -5
	Evaluating
	PO1,PO2,PO5

	10. 
	If 
[image: image383.wmf])
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=

and 
[image: image384.wmf]uv

 are two variables such that 
[image: image385.wmf]mx
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 then prove that
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	BTL -5
	Evaluating
	PO1,PO2,PO5

	11. 
	If 
[image: image387.wmf],
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 prove that 
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 (May 2015)
	BTL -5
	Evaluating
	PO1,PO2,PO5

	12. 
	If 
[image: image389.wmf]3
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[image: image391.wmf]3
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 is 4.(May 2015) (June 2014)
	BTL-1
	Remembering
	PO1,PO2,



	13. 
	If 
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[image: image393.wmf])
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	BTL-1
	Remembering
	PO1

	14. 
	Find the Jacobian 
[image: image394.wmf])
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	BTL-1
	Remembering
	PO1

	15. 
	If  
[image: image396.wmf]uvw

z

uv

z

y

u

z

y

x

=

=

+

=

+

+

,

,

 prove that  
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(Jan. 2010) (Jan. 2016)
	BTL -5
	Evaluating
	PO1,PO2,PO5

	16. 
	Transform the equation
[image: image398.wmf]20

xxxyyy

zzz

++=

by changing the independent variables using
[image: image399.wmf],

uxyvxy

=-=+

. (May/June 2012)
	BTL-5
	Evaluating
	PO1,PO2, PO5

	17. 
	Expand 
[image: image400.wmf])

1

log(

y

e

x

+

 in terms of powers of x and y up to terms of 3rd degree using Taylor’s expansion. (May 2005) (Nov. 2015)
	BTL-6
	Creating
	PO1,PO2,PO12

	18. 
	Expand 
[image: image401.wmf])

sin(

)

,

(

xy

y

x

f

=

in powers of 
[image: image402.wmf])

1

(

-

x

and 
[image: image403.wmf])

2

(

p

-

y

up to second degree terms.
	BTL-6
	Creating
	PO1,PO2,PO12

	19. 
	Expand 
[image: image404.wmf]y

e

x

log

-

 in a series of positive powers of
[image: image405.wmf]x

and
[image: image406.wmf]1

-

y

up to terms of third degree. (Nov. 2014) (June 2016)
	BTL-6
	Creating
	PO1,PO2,PO12

	20. 
	Find the Taylor’s series expansion of 
[image: image407.wmf]y
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x

sin

at the point 
[image: image408.wmf]÷

ø

ö

ç

è

æ

-

4

,

1

p

up to 3rd degree terms.  (Jan. 2015) (May 2016)
	BTL-1
	Remembering
	PO1

	21. 
	Find the Taylor’s series expansion of  
[image: image409.wmf]2
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[image: image410.wmf])
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[image: image411.wmf])
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 up to 3rd degree terms. (Jan. 2010) (May 2010) (Jan. 2016) 
	BTL-1
	Remembering
	PO1

	22. 
	Locate the stationary points of the function
[image: image412.wmf]2
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	BTL-1
	Remembering
	PO1

	23. 
	Examine the function 
[image: image413.wmf])
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 for extreme values.(May 2015)
	BTL-4
	Analyzing
	PO1,PO2,PO12

	24. 
	Examine 
[image: image414.wmf]xy
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 for maxima and minima.
	BTL-4
	Analyzing
	PO1,PO2,PO12

	25. 
	Find the extreme values of the function 
[image: image415.wmf]20
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(Jan.   2011) (Jan. 2016)
	BTL-1
	Remembering
	PO1

	26. 
	Find the maximum and minimum values of 
[image: image416.wmf]y
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 (May 2010) (May/June 2016)
	BTL-1
	Remembering
	PO1

	27. 
	Find the minimum value of the function
[image: image417.wmf]by
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	BTL-1
	Remembering
	PO1

	28. 
	A flat circular plate is heated so that the temperature at any point 
[image: image418.wmf])
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[image: image419.wmf]x
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. Find the coldest point on the plate.
	BTL-1
	Remembering
	PO1

	29. 
	The temperature 
[image: image420.wmf])

,
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y

x

U

 at any point in space is
[image: image421.wmf]2
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. Find the highest temperature on the surface of the sphere
[image: image422.wmf]1
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(May 2015)
	BTL-1
	Remembering
	PO1

	30. 
	A thin closed rectangular box is to have one edge equal to twice the other, and a constant volume
[image: image423.wmf]2

72

m

. Find the least surface area of the box.
	BTL-1
	Remembering
	PO1

	31. 
	A rectangular box open at the top is to have a volume 32cc. Find the   dimensions of the box requiring least material for its construction. (Jan. 2015) (May 2016) (May/June 2016)
	BTL-1
	Remembering
	PO1

	32. 
	A rectangular box open at the top is to hold a given volume.  Find the relation between the dimensions so that the surface area of the tank is minimum. (Jan. 2011)
	BTL-1
	Remembering
	PO1

	33. 
	Find the shortest and longest distances from the point
[image: image424.wmf])

1
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,
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-

 to the sphere
[image: image425.wmf]24
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 , using the method of Lagrangian multipliers. (June 2015)
	BTL-1
	Remembering
	PO1

	34. 
	Find the maximum value of 
[image: image426.wmf]p
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y

x

 subject to the condition x + y + z = a. (Jan. 2015)
	BTL-1
	Remembering
	PO1

	35. 
	Find the extreme values of the function 
[image: image427.wmf]2
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[image: image428.wmf]p
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. (Nov. 2016)
	BTL-1
	Remembering
	PO1

	36. 
	Find the minimum value of 
[image: image429.wmf]2
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[image: image430.wmf]1
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.
	BTL-1
	Remembering
	PO1

	37. 
	Find the volume of the largest rectangular solid which can be inscribed in the  ellipsoid
[image: image431.wmf]
[image: image432.wmf]1
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. (Apr 2011) (May 2014) (May 2016)
	BTL-1
	Remembering
	PO1

	38. 
	In a plane triangle, find the maximum value of
[image: image433.wmf]C
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cos
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.                                                                                                                             (Nov. 2016)
	BTL-1
	Remembering
	PO1

	39. 
	Find the shortest distance from the origin to the curve
[image: image434.wmf]225
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.
	BTL-1
	Remembering
	PO1

	40. 
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 is a variable point in a plane.  Show that 
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[image: image438.wmf]P

is at the centroid of the triangle
[image: image439.wmf]ABC

.
	BTL-1
	Remembering
	PO1

	41. 
	Find the extreme values of the function
[image: image440.wmf](

)

4422

,1

fxyxyxy

=+---

. (Jan. 2011)
	BTL-1
	Remembering
	PO1


	UNIT IV INTEGRAL CALCULUS

	UNIT IV INTEGRAL CALCULUS

Definite and Indefinite integrals - Substitution rule - Techniques of Integration - Integration by parts, Trigonometric integrals, Trigonometric substitutions, Integration of rational functions by partial fraction, Integration of irrational functions - Improper integrals.

	PART A

	CO Mapping: C103.4

	Q.No
	QUESTIONS 
	BT Level
	Competence
	PO

	1. 
	Evaluate [image: image442.png]




	BTL -1
	Remembering
	PO1, PO3

	2. 
	State fundamental theorem of calculus


	BTL -1
	Remembering
	PO1, PO3

	3. 
	Evaluate [image: image444.png]Jo V1—x%ax




	BTL -5
	Evaluating
	PO1, PO3

	4. 
	If f is continuous and  [image: image446.png][y f(@)dx =10 find, [; f(2x)dx





	BTL -5
	Evaluating
	PO1,PO3

	5. 
	Evaluate [image: image448.png]




	BTL -5
	Evaluating
	PO1, PO3

	6. 
	 
[image: image449.png]



	BTL -3
	Applying
	PO1, PO3

	7. 
	[image: image450.png]cmmmf T+X2X° dx




	BTL -3
	Applying
	PO1, PO3

	8. 
	Find  [image: image452.png][V2x+1adx




	BTL -3
	Applying
	PO1, PO3

	9. 
	Find  [image: image454.png]



	BTL -3
	Applying
	PO1, PO3

	10. 
	Evaluate [image: image456.png]




	BTL -5
	Evaluating
	PO1, PO3

	11. 
	[image: image457.png](tnx)*

Calculate f





	BTL -3
	Applying
	PO1, PO3

	12. 
	[image: image458.png]Calculate f (logx)? dx




	BTL -3
	Applying
	PO1, PO3

	13. 
	Evaluate [image: image460.png]4 __ax
Jo Trovm 9





	BTL -2
	Understanding
	PO1, PO3

	14. 
	What is wrong with the equation [image: image462.png]




	BTL -5
	Evaluating
	PO1, PO3

	15. 
	Evaluate [image: image464.png]i
I &



 and determine whether it is convergent or divergent
	BTL -5
	Evaluating
	PO1, PO3

	16. 
	Evaluate [image: image466.png]N

e~ dx





	BTL -5
	Evaluating
	PO1, PO3

	17. 
	Evaluate [image: image468.png]J; Vx¥+3ax





	BTL -5
	Evaluating
	PO1, PO3

	18. 
	Find  [image: image470.png]2 =




	BTL -5
	Evaluating
	PO1, PO3

	19. 
	Evaluate the improper integral [image: image472.png]


 if possible
	BTL -3
	Applying
	PO1, PO3

	20. 
	Prove that [image: image474.png]


 is divergent


	BTL -1
	Remembering
	PO1, PO3

	PART B

	1. 
	
[image: image475.png](Inx)?

y2

Calculate [ dx





	BTL -5
	Evaluating
	PO5, PO12

	2. 
	
[image: image476.png]Calculate [ \/ﬁ

. X
use it to evaluate f \/=dx,

QD2

dx, by using trigonometric substitution.Hence




	BTL -3
	Applying
	PO5, PO12

	3. 
	
[image: image477.png]For what values of p is f dx convergent?




	BTL -5
	Evaluating
	PO5, PO12

	4. 
	
[image: image478.png]Find [ x3v9 — x2dx by trigonometric substitution,




	BTL -3
	Applying
	PO5, PO12

	5. 
	
[image: image479.png]tan™ 1x

Prove that [ tan™x dx = — [tan™?x dx,n # 1

n-—





	BTL -5
	Evaluating
	PO5, PO12

	6. 
	
[image: image480.png]Using triconometric substitution evaluate [ V5 + 4x — x2 dx




	BTL -3
	Applying
	PO5, PO12

	7. 
	
[image: image481.png]2

Evaluate [

3

dx
x5Vox2-1




	BTL -5
	Evaluating
	PO5, PO12

	8. 
	
[image: image482.png]Evaluate [ e cos bx dx using integration by parts.




	BTL -3
	Applying
	PO5, PO12

	9. 
	
[image: image483.png]Evaluate [ e® sin bx dx using integration by parts.




	BTL -5
	Evaluating
	PO5, PO12

	10. 
	
[image: image484.png]10
(x—=1)(x2+9)

dx

Calculate using partial fraction [




	BTL -3
	Applying
	PO5, PO12

	11. 
	
[image: image485.png]3V3 x3d
Find [ 2 ==

(4x2+9)2





	BTL -5
	Evaluating
	PO5, PO12

	12. 
	
[image: image486.png]2
Find [ ———"— dx

tan?x+3tanx+2




	BTL-3
	Applying
	PO5, PO12

	13. 
	
[image: image487.png]Evaluate [ tan®xsec*x dx




	BTL -5
	Evaluating
	PO5, PO12

	14. 
	
[image: image488.png]Use the substitution t = tan£ to transform the integral as a

E dx

rational function of t and then evaluate f B ryrmp——




	BTL -3
	Applying
	PO5, PO12

	15. 
	
[image: image489.png]dx
xV5—x2

Evaluate [




	BTL -5
	Evaluating
	PO5, PO12

	16. 
	
[image: image490.png]x5 =2x°+4x+1

Calculate by partial fraction [ —————dx.

x3-x2—x+1




	BTL -3
	Applying
	PO5, PO12

	17. 
	
[image: image491.png]e?X

Evaluate f ey




	BTL -5
	Evaluating
	PO5, PO12

	18. 
	
[image: image492.png]3+x22x+1 . .
Compute [ R )dx partial faction.

(x2+1)(x2+2




	BTL -3
	Applying
	PO5, PO12

	19. 
	
[image: image493.png]Evaluate [ sin®xcos>x dx.




	BTL -5
	Evaluating
	PO5, PO12

	20. 
	
[image: image494.png]1+x+x2
1+x2

Estimate [ et@n” (
substitution.

) dx by using an appropriate




	BTL -2
	Understanding
	PO5, PO12

	21. 
	
[image: image495.png]/2 .
Evaluate [~ sin”xcos®x dx




	BTL -5
	Evaluating
	PO5, PO12

	22. 
	
[image: image496.png]X

Vx 24x+1

Evaluate [ dx





	BTL -6
	Creating
	PO5, PO12

	23. 
	
[image: image497.png]Prove the reduction formula
n-1 m/2

/2 n-1 nn-2
fo sin"x dx = —J, '~ sin""“x dx . Hence by using it

evaluate [ sin”xdx and [/ sin®x dx




	BTL -1
	Remembering
	PO1,PO2, PO5

	24. 
	
[image: image498.png]T
Evaluate [2 cos® x dx




	BTL -6
	Creating
	PO1,PO2, PO5

	25. 
	
[image: image499.png]Prove the reduction formula
1 - . n—1 (m/2 .
J cos™xdx = —cos™ *xsinx + — [["" cosxdx and use it to

2
evaluate [ cos?xdx , [ cos*xdx , fon/ cos?xdx and
2
I 72 costx dx





	BTL -6
	Creating
	PO1,PO2, PO5

	26. 
	
[image: image500.png]tanx

Evaluate f secx+cosx




	BTL -1
	Remembering
	PO1,PO2, PO5

	27. 
	
[image: image501.png]tanxsec™ 2x n-2

n — _n-2 n-1
Prove that [ secxdx = " — [ sec™xdx (n#1)




	BTL -5
	Evaluating
	PO1,PO2, PO5

	28. 
	
[image: image502.png]Evaluate the integral (1)f e (i) Show that f e~ dx is
convergent.




	
	
	PO1,PO2, PO5


	                                                      UNIT V - MULTIPLE INTEGRALS

	Double integrals – Change of order of integration – Double integrals in polar coordinates – Area enclosed by plane curves – Triple integrals – Volume of solids – Change of variables in double and triple integrals

	PART A

	CO Mapping: C103.5

	Q.No
	Questions
	BT Level
	Competence
	PO

	1. 
	Evaluate
[image: image503.wmf]ò

ò
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dydx

y

x

x

.
	BTL-5
	Evaluating
	PO1,PO2, PO5

	2. 
	What is the value of
[image: image504.wmf]ò

ò

a

b

xy

dydx

1

1

.  (Nov. 2016)
	BTL-5
	Evaluating
	PO1,PO2, PO5

	3. 
	Evaluate
[image: image505.wmf]ò

ò

p

q

q

0
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0

sin

4

drd
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.
	BTL-5
	Evaluating
	PO1,PO2, PO5

	4. 
	Evaluate: 
[image: image506.wmf]ò

ò

a

b

xy

dxdy

2

2

 (Nov. 2014). 

	BTL-5
	Evaluating
	PO1,PO2, PO5

	5. 
	Evaluate: 
[image: image507.wmf]ò

ò
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+

3

4

2

1

2
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(

dxdy

y

x

(May 2016)
	BTL-5
	Evaluating
	PO1,PO2, PO5

	6. 
	Evaluate: 
[image: image508.wmf]ò

ò

2

0

2

0

p

q

d

dr

r

 (Jan. 2016)
	BTL-5
	Evaluating
	PO1,PO2, PO5

	7. -
	Evaluate  
[image: image509.wmf]ò

ò

p

q

q

0

sin

0

rdrd

 (Jan. 2015)

	BTL-5
	Evaluating
	PO1,PO2, PO5

	8. 
	Evaluate
[image: image510.wmf]ò

ò

-

+

2

1

2

x

x

dxdy

.
	BTL-5
	Evaluating
	PO1,PO2, PO5

	9. 
	Evaluate
[image: image511.wmf]ò

ò

-

a

x

a

dxdy

0

0

2

2

.
	BTL-5
	Evaluating
	PO1,PO2, PO5

	10. 
	Evaluate
[image: image512.wmf]ò

ò

+

1

0

0
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2
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(
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x

dydx

y

x

. (May/June 2012)
	BTL-5
	Evaluating
	PO1,PO2, PO5

	11. 
	Evaluate
[image: image513.wmf]ò

ò

2

1

0

2

x

xdydx

.
	BTL-5
	Evaluating
	PO1,PO2, PO5

	12. 
	Evaluate
[image: image514.wmf]ò

ò

+

1

0

)

(

x

x

dxdy

y
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xy

(May 2015)
	BTL-5
	Evaluating
	PO1,PO2, PO5

	13. 
	Evaluate: 
[image: image515.wmf]ò

ò

+

2

0

0

2

2

1

y

dxdy

y

x

(May 2014)
	BTL-5
	Evaluating
	PO1,PO2, PO5

	14. 
	Evaluate
[image: image516.wmf]ò

ò
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2

1

0

2

2

1

x

dydx

y

x

(May 2015)
	BTL-5
	Evaluating
	PO1,PO2, PO5

	15. 
	Change the order of integration in
[image: image517.wmf]ò

ò
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dxdy

y
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0
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.
	BTL -6
	Creating
	PO1,PO2,PO12

	16. 
	Change the order of integration in
[image: image518.wmf]ò

ò
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,

(

x

dxdy

y
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f
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.(June 2016)
	BTL -6
	Creating
	PO1,PO2,PO12

	17. 
	Change the order of integration in 
[image: image519.wmf]0

(,)

aa

x

fxydydx

òò

. (May/June 2017)
	BTL -6
	Creating
	PO1,PO2,PO12

	18. 
	Change the order of integration in
[image: image520.wmf]ò

ò
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0
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x

dxdy

y
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x

. 
	BTL -6
	Creating
	PO1,PO2,PO12

	19. 
	Change the order of integration in
[image: image521.wmf]ò

ò
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x
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dxdy

y
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f
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.
	BTL -6
	Creating
	PO1,PO2,PO12

	20. 
	Change the order of integration for the double integral 
[image: image522.wmf]ò

ò
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dxdy
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x

f

(May 2010)
	BTL -6
	Creating
	PO1,PO2,PO12

	21. 
	Transform the integral 
[image: image523.wmf]ò

ò

¥

0
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y

dxdy

 to polar co-ordinates (April 2012) (Jan. 2015)
	BTL -6
	Creating
	PO1,PO2,PO12

	22. 
	Evaluate 
[image: image524.wmf]00

(,)

fxydxdy

¥¥

òò

in polar co-ordinates. (Jan. 2016)
	BTL-5
	Evaluating
	PO1,PO2, PO5

	23. 
	Evaluate
[image: image525.wmf]ò

ò
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xydxdydz


	BTL-5
	Evaluating
	PO1,PO2, PO5

	24. 
	Evaluate
[image: image526.wmf]ò

ò

ò
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zdzdydx

xy

.
	BTL-5
	Evaluating
	PO1,PO2, PO5

	25. 
	Evaluate 
[image: image527.wmf]1

000

yxy

dxdydz

+

òòò

. (Jan. 2012)
	BTL-5
	Evaluating
	PO1,PO2, PO5

	26. 
	Evaluate 
[image: image528.wmf]ò
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c
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e

 (June 2016)
	BTL-5
	Evaluating
	PO1,PO2, PO5

	27. 
	Find by double integral the area of the circle 
[image: image529.wmf]2
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a

y

x
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	BTL-1
	Remembering
	PO1

	28. 
	Write down the double integral, to find the area between the circles
[image: image530.wmf]q

q

sin

4

sin
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r

and

r

.
	BTL-1
	Remembering
	PO1

	29. 
	Find the area under the curve 
[image: image531.wmf]q

cos

2

a

r

=

 (Nov. 2015)
	BTL-1
	Remembering
	PO1

	30. 
	Find the area enclosed by the Standard ellipse. (Jan. 2011)
	BTL-1
	Remembering
	PO1

	31. 
	What is the meaning of 
[image: image532.wmf]òò

R

xdydz

(May 2015)
	BTL-1
	Remembering
	PO1

	32. 
	Evaluate 
[image: image533.wmf]òò

xydxdy

 over the positive quadrant of the circle
[image: image534.wmf]2

2

2

a

y
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.(Jan. 2011)
	BTL-5
	Evaluating
	PO1,PO2, PO5

	33. 
	Evaluate 
[image: image535.wmf]òò

dxdy

 over the region bounded by 
[image: image536.wmf]2
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(May 2014)
	BTL-5
	Evaluating
	PO1,PO2, PO5

	34. 
	Evaluate 
[image: image537.wmf]ò
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 where C is the path 
[image: image538.wmf]x

y
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from (0 , 0 ) to ( 1,1)
	BTL-5
	Evaluating
	PO1,PO2, PO5

	35. 
	Find 
[image: image539.wmf]òò

dxdy

over the region bounded by
[image: image540.wmf]1
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. (May2011)
	BTL-1
	Remembering
	PO1

	36. 
	Plot the Region of Integration to Evaluate the Integral 
[image: image541.wmf]òò
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 Where D is the Region bounded by the lines y = x-1 and the parabola 
[image: image542.wmf]6
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(Jan 2013)
	BTL-5
	Evaluating
	PO1,PO2, PO5

	37. 
	 Evaluate
[image: image543.wmf]ò
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. (Jan 2013)
	BTL-5
	Evaluating
	PO1,PO2, PO5

	PART B

	1. 
	Change the order of integration in 
[image: image544.wmf]ò
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xydxdy
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 and then evaluate it. (Jan. 2015)
	BTL -6
	Creating
	PO1,PO2,PO5

	1. 
	Change the order of integration and hence evaluate
[image: image545.wmf]ò
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xydxdy

. (May/June 2016)
	BTL -6
	Creating
	PO1,PO2,PO5

	2. 
	Change the order of integration in 
[image: image546.wmf]ò
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xydydx

 and hence evaluate it. (May 2016.
	BTL -6
	Creating
	PO1,PO2,PO5

	3. 
	Change the order of integration in 
[image: image547.wmf]ò
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 and hence evaluate.
	BTL -6
	Creating
	PO1,PO2,PO5

	4. 
	Change the order of integration in 
[image: image548.wmf]22
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and then evaluate it. (Jan. 2015) 
	BTL -6
	Creating
	PO1,PO2,PO5

	5. 
	Change the order of integration and hence evaluate
[image: image549.wmf]ò
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xydydx

.
	BTL -6
	Creating
	PO1,PO2,PO5

	6. 
	Change the order of integration in 
[image: image550.wmf]ò
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 and evaluate it.
	BTL -6
	Creating
	PO1,PO2,PO5

	7. 
	Change the order of integration and hence evaluate 
[image: image551.wmf]ò
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. (Jan. 2016)
	BTL -6
	Creating
	PO1,PO2,PO5

	8. C
	Change the order of integration in 
[image: image552.wmf]ò
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ydxdy
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 and hence evaluate it. (May 2015)
	BTL -6
	Creating
	PO1,PO2,PO5

	9. 
	Change the order of integration and hence evaluate
[image: image553.wmf]ò
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. (Jan. 2016)
	BTL -6
	Creating
	PO1,PO2,PO5

	10. A
	Change the order of integration of 
[image: image554.wmf]ò
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 and hence evaluate it. (May 2015).
	BTL -6
	Creating
	PO1,PO2,PO5

	11. A
	By changing to polar co-ordinates find the value of the integral
[image: image555.wmf]ò
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.
	BTL-5
	Evaluating
	PO1,PO2, PO5

	12. 
	By changing into polar co-ordinates evaluate
[image: image556.wmf]ò
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.
	BTL-5
	Evaluating
	PO1,PO2, PO5

	13. 
	By changing the order of integration evaluate
[image: image557.wmf]ò
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. (June 2015)
	BTL-5
	Evaluating
	PO1,PO2, PO5

	14. 
	Transform the double integral 
[image: image558.wmf]22
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 into polar co-0rdinates and then evaluate it. (Jan. 2016)
	BTL-5
	Evaluating
	PO1,PO2, PO5

	15. 
	Transform the integral into polar co-ordinates and hence evaluate 
[image: image559.wmf]22
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 (May/June 2016)
	BTL-5
	Evaluating
	PO1,PO2, PO5

	16. 
	Evaluate  
[image: image560.wmf]22
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 (Jan. 2015)
	BTL-5
	Evaluating
	PO1,PO2, PO5

	17. 
	Express 
[image: image561.wmf](
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 in polar coordinates and evaluate it. (May 2016)
	BTL-5
	Evaluating
	PO1,PO2, PO5

	18. 
	By Transforming in to polar co-ordinates, evaluate 
[image: image562.wmf]dxdy
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 over    annular region between the circles 
[image: image563.wmf]16
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[image: image564.wmf]4
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. (May 2014)
	BTL-5
	Evaluating
	PO1,PO2, PO5

	19. 
	By changing to polar co-ordinates show that
[image: image565.wmf]4
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 using polar co-ordinates. (Jan. 2010) (Jan 2017)
	BTL-5
	Evaluating
	PO1,PO2, PO5

	20. 
	Using double integration find the area enclosed by the curve
[image: image568.wmf]22
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yxyx
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.
	BTL-3
	Applying
	PO5

	21. 
	Using double integral find the area bounded by
[image: image569.wmf]2
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.
	BTL-3
	Applying
	PO5

	22. 
	Find the smaller of the areas bounded by
[image: image570.wmf]4
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.
	BTL-1
	Remembering
	PO1

	23. 
	Find the area bounded by the parabolas 
[image: image571.wmf]x
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 as a double integral and evaluate it.
	BTL-1
	Remembering
	PO1

	24. 
	Find the area common to 
[image: image572.wmf]ay

x

ax
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=

using double integration.
	BTL-1
	Remembering
	PO1

	25. 
	Find the smaller of the areas bounded by the ellipse 
[image: image573.wmf]22

4936

xy

+=

and the straight line 
[image: image574.wmf]236

xy

+=

 (Jan. 2015)
	BTL-1
	Remembering
	PO1

	26. 
	Find by double integration, the area between the two parabolas 
[image: image575.wmf]2

325

yx

=

and 
[image: image576.wmf]2
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=

 (May/June 2016)
	BTL-1
	Remembering
	PO1

	27. 
	Find the area of the cardioid 
[image: image577.wmf])
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r

 using double integrals.
	BTL-1
	Remembering
	PO1

	28. 
	Find the area inside the circle 
[image: image578.wmf]q

sin

a

r

=

 but lying outside the cardioid 
[image: image579.wmf])
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. (Jan. 2016)
	BTL-1
	Remembering
	PO1

	29. 
	Evaluate
[image: image580.wmf]òò

R

xydxdy

, where R is the domain bounded by X-axis, ordinate x=2a and the curve
[image: image581.wmf]ay
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.
	BTL-5
	Evaluating
	PO1,PO2, PO5

	30. 
	Find the volume bounded by the cylinder 
[image: image582.wmf]4
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x

 and the planes 
[image: image583.wmf]0
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 (June 2015)
	BTL-1
	Remembering
	PO1

	31. 
	Find the volume of the portion of the cylinder 
[image: image584.wmf]22
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xy
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intercepted between the plane 
[image: image585.wmf]0
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and the paraboloid 
[image: image586.wmf]22
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 (May/June 2016)
	BTL-1
	Remembering
	PO1

	32. 
	Evaluate 
[image: image587.wmf]òòò

xyzdxdydz

 taken throughout the volume for which            
[image: image588.wmf]9
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.
	BTL-5
	Evaluating
	PO1,PO2, PO5

	33. 
	Evaluate 
[image: image589.wmf]òò

-

dxdy
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over the region between the line 
[image: image590.wmf]x
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 and the parabola 
[image: image591.wmf]2
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 (Jan. 2011)
	BTL-5
	Evaluating
	PO1,PO2, PO5

	34. 
	A circular hole of radius b is made centrally through a sphere of radius a.  Find the volume of the remaining sphere (Jan. 2011)
	BTL-1
	Remembering
	PO1

	35. 
	Find the value of 
[image: image592.wmf]òòò

xyzdxdydz

 through the positive spherical octant for which
[image: image593.wmf]2222

xyza
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. (May 2016)
	BTL-1
	Remembering
	PO1

	36. 
	Change the order of integration  in 
[image: image594.wmf]ò
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 and hence evaluate it.(Jan 2013)
	BTL -6
	Creating
	PO1,PO2,PO5

	37. 
	 Evaluate
[image: image595.wmf]òòò
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. For all positive values of x, y, z which the Integral is real. (Jan 2015)
	BTL-5
	Evaluating
	PO1,PO2, PO5

	38. 
	By Transforming into polar coordinates , Evaluate 
[image: image596.wmf]òò
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dxdy

2
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2

over the annular Region between the Circle 
[image: image597.wmf]x
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[image: image598.wmf]y
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[image: image599.wmf]a
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 and  
[image: image600.wmf]x
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[image: image601.wmf]y
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[image: image602.wmf]b
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(b>a) (Jan 2013)
	BTL-5
	Evaluating
	PO1,PO2, PO5

	39. 
	Find the  area which is inside the circle r =3a cosө and outside the cardioids r = a(1+cosӨ) (Jan 2014)
	BTL-1
	Remembering
	PO1
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