Meerut Institute of Engineering & Technology, Meerut

CO-Wise AKTU Question Bank

Course: B.Tech. Subject Name: Engineering Mathematics-I Subject Code: BAS-103 Semester: |
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If N = [_1(_)|_ 2 1 -I(_)Zl] is a matrix , then show that 2013-14
CO-1 L-2 Complex Matrices and Problems 1. h
(I-N)(I + N)~1 is unitary matrix, where | is the identity matrix. (short)
2 3+2i —4
If A=|3 — 2i 5 6i [then show that A is Hermitian and iA 5013-14
CO-1 L-2 Complex Matrices and Problems 2. —4 —6i 3
(short)
is Skew-Hermitian matrix.
. 1 1 1
Show thatA=—|1 @ ®?|is a unitary matrix, where o is the
: V3 2016-17
COo-1 L-2 Complex Matrices and Problems 3. 1 o o (long)
complex cube root of unity.
. a+iy —f+ ic?] . . .
Cco-1 L-2 Complex Matrices and Problems 4, RCURLEF the  matigg B+i6 a-—iy is unitary if 20317 18
a2+By2+87 = 1. (short)
1 1 1+1i]. . R
co-1 L-2 Complex Matrices and Problems 5. Prove that the matrix 7 [1 —i -1 ] Is unitary. 2020-21
l (short)
If A is a Hermitian matrix, then show thatiA is Skew - Hermitian 2022-23
CO-1 L-2 Complex Matrices and Problems 6. . (Short)
matrix.
L-2 14 14i 2022-23
CO-1 Complex Matrices and Problems 7. Prove that the matrix A= % [1 + i 1— il] is unitary. (Short)
CO-1 L-3 Inverse of Matrix Using Elementary 8 Explain the working rule to find the inverse of a matrix A by 2012-13
Transformations ) elementary row or column transformations. (short)




CO-1 L-3 Inverse of Matrix Using Elementary 9 For the given matrix A = [_25 _03] and | = [(1) (1)] prove that A3 2016-17
Transformations =19 A+30]| (short)
0 1 2
Inverse of Matrix Using Elementary Compute the inverse of the matrix |1 2 3| by employing | 2017-2018
CO-1 L-3 . 10.
Transformations 3 1 1 (long)
elementary row transformations.
Find the inverse employing elementary transformation
CO-1 L-3 Inverse of Matrix Using Elementary 11. 3 -3 4 2018-19
. A=12 -3 4 (long)
Transformations
0 -1 1
L-3 Inverse of Matrix Using Elementary 2 3 4 2020-21
COo-1 . 12. Find the inverse of the matrixA=(4 3 1
Transformations (long)
1 2 4
3 P P
CO-1 L4 Rank of Matrix Using Elementary 13 Find the value of P for which the matrix A=|P 3 P]|is be of 2011-12
Transformations (Echelon Form) ' P P 3 (Short)
rank 1.
Reduce A to echelon form and then to its row canonical form
CO-1 L4 Rank of Matrix Using Elementary 14 (1) 131 _; g 2014-15
Transformations (Echelon Form) ) where A= 5 s _3 1 .Hence find the rank of A. (long)
4 1 1 5
Using elementary transformations, find the rank of the following
matrix:
CO-1 L4 Rank of .Matrlx Using Elementary 15. 2 -1 3 -1 2017-18
Transformations (Echelon Form) 1 2 -3 -1 (long)
A=
1 0 1 1
0 1 1 -1
. . 2 2 2
E 2018-1
CO-1 L-4 Rank —of .Matrlx Using lementary 16. Find the rank of the matrix |2 2 2 018-19
Transformations (Echelon Form) 5 2 o (short)
. . 2 4 2
CO-1 L-4 Rank —of .Matrlx Using  Elementary 17. Find the value of ‘b’ so that therankof A=|3 1 2]is2. 2019-20
Transformations (Echelon Form) (short)




. . 1 1 1
CO-1 L-5 Rank —of .Matrlx Using  Elementary 18. Determine the rank of the matrix: A=|0 1 1]. 2013-14
Transformations (Normal Form) 10 1 (short)
Rank of Matrix Using Elementary Reduce the matrix [1 1 1] in to the normal form and find its 2017-18
Co-1 L-5 . 19. 311
Transformations (Normal Form) rank. (short)
Reduce the matrix A to its normal form when
CO-1 L5 Rank of Matrix Using Elementary 20 ; i _31 i 2018-19
Transformations (Normal Form) ’ A= 1 ) 3 4 | Hence find the rank of A. (long)
-1 -2 6 =7
1 3 4 2
Rank of Matrix Using Elementary Find the rank of the matrix A = 2 -1.3 2 by reducing it to 2019-20
Co-1 L-5 . 21. 3 -5 2 2
Transformations (Normal Form) (long)
6 -3 8 6
normal form.
Rank of Matrix Using Elementary I 2020-21
CO-1 L-5 TransformatNERE ormEREC ) 22. State Rank-Nullity theorem. (short)
Find non-singular matrices P and Q such that PAQ is in normal
] . 1 1 2
CO-1 L5 Rank of _Matrlx Using Elementary ’3. form 11 2 3l 2020-21
Transformations (Normal Form) 0 1 1 (long)
Test the consistency for the following system of equations and if
. system is consistent, solve them: 2022-23
Solution of Non-Homogeneous System of
CO-1 L-6 Linear Equations 24. X+y+z=6, (Long)
q X+2y+3z=14,
X+4y+7z2=30
For what values of a and b ,the equations x + 2y +3z =6,
X+3y+5z2=9,2x+5y+az=b have
. . . 2022-23
Solution of Non-Homogeneous System of (i) no solution
CO-1 L-6 ) . 25. .. . . (Long)
Linear Equations (ii) a unique solution
(iii) more than one solution?
CO-1 L-6 26 Show that the system of equations: 2011-12
Solution of Non-Homogeneous System of ) 3x +4y 45z = A, (Short)




Linear Equations

4x +5y +6z =B,
5x +6y +7z =C are consistent only if A, B and C are in arithmetic
progression (A.P.).

Investigate for what values of Aandu the simultaneous
equations :

X +y+ 2z =6,
X + 2y +3z =10, 2012-13,
CO-1 L-6 Solution of Non-Homogeneous System of 27. X+2y+Az = phave 2015-16
Linear Equations (i)No Solution (Long)
(ii) a Unique Solution and
(iii) an Infinite number of Solutions
Solution ofNGTEEDmJREHEGL BTSN Test ‘the consistency and solve the following system of 2013-14
co-1 L6 Linear Equations 28. SOl (Short)
2x-y+32=8,-x+2y+z=4and 3x +y - 4z =0.
Solve by calculating the inverse by elementary row operations :
X1 +x; +x3+x4,=0, 2014-15
Co-1 L-6 Solution of Non-Homogeneous System of 29. X1+ x,+x3—x4 =4, (Long)
Linear Equations X1 — Xy +x3+x4=2,
X, +xp —x3+x4, =—4.
Investigate for what values of A and g, the system of equations
Co-1 L-6 Solution of Non-Homogeneous System of 30. X+y+2=6 , x+2y+32=10 and x+2y+Az=4, 2017-18
Linear Equations has: (i) No solution (ii) Unique solution and (iii) Infinite no. of (long)
solutions
For what values of A and p, the system of linear equations:
X+y+z=6,
CO-1 L-6 31, X+2y+5z=10and 2019-20
Solution of Non-Homogeneous System of 2x+3y+Az=y, (long)

Linear Equations

has: (i) a unique solution (ii) no solution and (iii) Infinite solution.
Also find the solution forA=2 and p = 8.




Linear Dependence and Independence of

cO-1 L9 vectors 32, Examine Whet.her the. vectors x,=[3,1,1] , x, = [2,0,—1] , x3 = 2015-16
[4,2, 1] are linearly independent. (short)
Linear Dependence and Independence of Show that the vectors (1, 6, 4), (0, 2, 3) and (0, 1, 2) are linearly 2019-20
CO-1 L-9 vectors 33. ,
independent. (short)
CO-1 L-10 Eigen Values and Eigen Vectors 34, If the E|gen2 values of the matrix A are 1, 1, 1 then find the Eigen 2018-19
values of A“+2A+3I (short)
If ai,a5,a3, ... ... a, are the characterstic roots of the n-square
CO-1 L-10 Eigen Values AfGICIE T EEEE 35. matrix A and k is a scalar, prove that the characteristic roots of 2012-13
[A-kI] are (short)
a, —k,a, —k,a; —k, ....... a, — k.
[—1 0 0 ]
. ! IfA=| 2 =3 0 |, find the eigen values of A2. 2015-16
COo-1 L-10 Eigen Values and Eigen Vectors 36. 1 4 7 (short)
For what value of ‘x’, the Eigen values of the given matrix A are
real
COo-1 L-10 Eigen Values and Eigen Vectors 37. 10 541 4 2016-17
(short)
A=|x 20 2
4 2 —-10
Find the Eigen value of the matrix A-[4 2] orresponding to
g u o 4] € P g 2022-23
Co-1 L-10 Eigen Values and Eigen Vectors 38. the eigen vector [51 (Short)
511
Find the eigen values and corresponding eigen vectors of the
2 -1 1 2022-23
CO-1 L-10 Eigen Values and Eigen Vectors 39. matrix A=|—-1 2 —1]. (Long)
1 -1 2
Find the eigen values and corresponding eigen vectors of the 2022-23
CO-1 L-10 Eigen Values and Eigen Vectors 40. (Long)

2 1 1
matrix Awhere A=| 2 3 4 |
-1 -1 =2




Find the Eigen value of the matrix [4 ] corresponding to the 2016-17
CO-1 L-10 Eigen Values and Eigen Vectors 41. 101 2 4 (long)
elgenvector[lol].
Find the Eigen values and the corresponding Eigen vectors of the
. . . . 2 01 2020-21
CO-1 L-10 Eigen Values and Eigen Vectors 42, following matrixA=|0 3 0
(long)
1 0 2
State Cayley Hamilton theorem and verify it for the matrix B
: . (2022-23)
CO-1 L-12 Cayley-Hamilton = Theorem and its a3 4 0 1 Lon
Application ’ A= [0 1 2].Hence find AL, &
1 0 1
Verify  Cayley Hamilton theorem for the  matrix
2 -1 1
CO-1 L-12 Cayley-Hamilton = Theorem and its a4 A=[—1 2 —1‘ (Z(ﬁi 23)
Application ) 1 -1 2 8
and hence find its inverse.
2 0 -1
. L . . . . 3 _
Cayley-Han (G THENEEH - The matrix A =|5 1 0 | satisfies the matrix equation A 501112
Co-1 L-12 licati 45, 0 1 3 h
Application 6A4% + 114 — 1 = 0, where | is an identity matrix of order 3. (short)
Find A~1.
2 1 1
Cayley-Hamilton  Theorem and its Find the characteristic equation of the matrix: A=|0 1 0f and 5012-13
Co-1 L-12 licati 46. 0 0 1 h
Application hence find the matrix represented by A% - 547 + 74% — 3A4° + (short)
A* — 543 +84%2 — 2A + 1 = 0, where | is the identity matrix.
Cayley-Hamilton  Theorem and its If A= ; 42} g find the inverse of A using Cayley Hamilton 2013-14,
co-1 L-12 ey 47. ) ’ g Layley 2014-15
Application 3 5 6
Theorem. (short)
COo-1 L-12 Caylgy—l-!amllton Theorem and its 48. Find the characteristic equation of the matrix A = 201>-16
Application (Long)




2 -1 1

[—1 2 —1]and verify Cayley Hamilton theorem. Also
1 -1 2

evaluate A% — 64° + 94* — 243 — 124% + 234 —O91I.

Express 2A>-3A%*+A%-4| as a linear polynomial in A where A=

CO-1 1-12 iaylﬁzla—lt-:z:nlton Theorem and its 49. [ 3 1] 2((s)r1u6)r1)7
pp 1 2
Cayley-Hamilton  Theorem and its If A = [_3 2 then evaluate the value of the expression 2016-17
Co-1 L-12 o 50. -1 0
Application (A+51+2A7). (short)
Verify Cayley-Hamilton theorem for the matrix
Cayley-Hamilton  Theorem and  its 2 =1 1 2017-18
-1 L-12 1.
O Application > A=|-1 2 —1‘ (long)
1 -1 2
Using Cayley-Hamilton theorem, find the inverse of the matrix
1 2 3
CO-1 1-12 Caylgy—Hamllton Theorem and its 52 A=[2 4 5]. 2018-19
Application 3 5 6 (long)
Also express the polynomial B = A% 11A7-4A5+A5+A*-11A3-
3A%+2A+| as a quadratic polynomial in A and hence find B.
4 0 1
Cayley-Hamilton  Theorem and its Verify Cayley-Hamilton theorem for the matrix A= (0 1 2 2019-20
Co-1 L-12 L 53.
Application 1 0 1 (long)

and hence find A
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) 13 Introduction of successive differentiation, nth 1 If y = sin nx + cosnx prove thaty,= n" [1 + (-1)" sin 2nx ]2 where vy, is 2011-12
derivative of some elementary functions the r'" differential coefficient of y with respect to x. 2017-18
2 . . . -
Introduction of successive differentiation, nth A
= — = - | -
13 derivative of some elementary functions 2 il dx™ (x™logx) then show that lp=n In—1 + (n—1)! 2016-17
2 . . i - . n_
13 Intr.odu.ctlon of successive d|fferenfc|at|on, nth 3 Find y,if Y = X =1 2011-12
derivative of some elementary functions w X—1
Introduction of successive differentiation, nth 1 2 _
2 13 derivative of some elementary functions 4 J0os~ IEBiE e that (RRuEl, — xy; =0 2022-23
2 _ .
Leibnitz Theorem and nth derivative of product . e n—-1 2011-12
14 of functions 5 Find the n'" derivative of x~“logx. 2017-18
2 L. q q . th . . 2.
14 Lelbmtz'Theorem and nth derivative of product 6 Find the n*"derivative of y = x“sinx. 2013-14
of functions
2 ; 2
14 Leibnitz Theorem and nth derivative of product . Ify =sin log( X~ +2x +1) | Prove that 2012-13
of functions 2 2 2018-19
(1+ X) yn+2 +(2n +1)(X+1)yn+l + (n +4')yn = 0 *
2 - 2013-14
14 Leibnitz Theorem and nth derivative of product 3 Ify = et "% prove that 2813-18
i 2 _ -
of functions (1+x) yne2 + [(2n+2)x=1]yn+1+n(n+1) ya=0 2020-21
2 - R If y%uy_%“:Zx
14 Leibnitz Theorem and nth derivative of product 9 , ! , , 2014-15
of functions Prove that (X _1)yn+2 + (2n + 1)Xyn+1 + (n —m )yn =0




Leibnitz Theorem and nth derivative of product If y = ™™ X then find the relationbetween Yy, Y,41andy,.o. 2015-16
14 . 10 nJJn+ n+
of functions 2019-20
12
1+x
Ify = (1—] , prove that
i - X
14 (I.)(?:Jnnlzil:seorem and nth derivative of product 11 2 2013-14
L-x)y, ~[20-Dx-+1)y,, - (1-2)(n-2)y,, =0
Leibnitz Theorem and nth derivative of product _ asin-lx . ) )
14 of functions 12 ify=e then find (1-x°) y2—xy1—a’y. 2015-16
14 Leibnitz Theorem and nth derivative of product 13 If yVx2—1=log, (x+Vx?—1), prove that (x?—1)yn41+ 2022-23
of functions (2n + Dxy, + n?y,_, = 0.
_ .2 ;
15 | To find nth derivative at x=0 14 Ify = x” exp(2x) determine(yn)o. 2012-13
2015-16
, - | - . 2018-19
15 To find nth derivative at x=0 15 If y=sin(asin ~x), find (yn )0 5020-21
15 To find nth derivative at x=0 16 Ify = (x +V1+ xz)m, find ¥,,(0). 2021-22
If y = sin (msin~! x), then prove that
15 To find nth derivative at x=0 17 (1= x)Ypsr — Cn+ Dy — (m2 —m?)y, =0 2022-23
and hence evaluate the value of (y,),.
- g7 x O 5 02 o W
16 Introduction to the partial differentiation and 18 i f(xy.z2w) =0, then fmday X5z % aw " ox (Very  Short 2015-16
partial derivative question)
, - o If x? = au + bv,y? = au — bv
16 Introduction to the partial differentiation and 19 au 2017-18

partial derivative

Evaluate(ax)y (g—z)v. (Very Short)




Introduction to the partial differentiation and

0%u

— v2tan—1(2) _ v2tan-1(%). =
If u=xtan (x) y“tan (y),xyth prove that ox0y

16 ial derivati 20 2 .2 2017-18
partial derivative x2+§2 . (Long question)
If w=x2+y2+ zz&x = cosv,y = usinv,z = uv,then prove
17 Chain rule on partial derivatives 21 h ow ow] _ ] 2016-17
that [ua— —v| = ? (Long question)
Ifu= f(r) where 72 = x2 + y2, show that
17 Chain rule on partial derivatives 22 2015-16
inru part vatv ZTu —=f"(r)+-= f (r). (Long question)
' . o IfV = f(Zx — 3y,3y — 42,4z — 2x), prove that
17 Chain rule on partial derivatives 23 6a_V 4 4a_V n 36_V — 0. (Short question) 2014-15
ax ay 0z
If u =f(r s,t), where r =X s=2t=2 show that xZ—u+
17 Chain rule on partial derivatives 24 v - x x 2017-18
y 3y W z— = 0.(Short question)
17 Chain rule on partial derivatives 25 fu=f (g,z ) then find the value of x— +y gz + ZZ—Z. 2022-23
Ifu=f(2x —3y,3y —4z,4z — 2x), rovethatla—u+1au 1o _
17 Chain rule on partial derivatives 26 M P 30y 40z 2019-20
0.(Long question)
ou u
If u= — = — that —4+ —+ —=0.(V
17 Chain rule on partial derivatives 27 u=f(y—zz-xx-y) prove that ——+ - + (Very 2017-18
Short)
18 Total derivatives 28 Find %ifu = x3 +y3,x = acos t,y = bsin t. 2022-23
Find % as a total derivative and verify the result by direct
18 Total derivatives 29 substitution if u = x2 + yz +22 and x = eZt’y = 2t cos3t,z = 2014-15
2t sin 3t.(Short question)
i d—u i = 3 3 = = i
18 Total derivatives 30 Find ” ifu=x°+4+y° x =acost,y = bsint.(Very Short) 2019-20
If u = x%yz — 4y?z% + 2xz3, then find the value of x— + ygu +
19 Euler’s theorem for Homogeneous functions 31 y 2011-12

Z?—Z.(Very Short question)




ifu(x,y) = (\/_+\/—)5 find the value of

19 Euler’s theorem for Homogeneous functions 32 , 0%u 2012-13
( — + ny o2y <4 y? ) (Very Short question)
Verlfy Euler’s theorem for the function
19 Euler’s theorem for Homogeneous functions 33 x34y1/3 . 2015-16
= iy (Long question)
+y
_ 2 A4 v av
19 Euler’s theorem for Homogeneous functions 34 V=G +y+297 then find r™ + yay + Zaz.(Very short 2015-16
question)
Ifu = x3y2sin~1(2), then find then x 2 + y 2% (Very Short
19 Euler’s theorem for Homogeneous functions 35 u=xysin (x)' enfindthen x5, yay (very Short) 2017-18
fu=22 4 (xy) that
U=z tcos (5 5) provetha
19 Euler’s theorem for Homogeneous functions 36 2022-23
262u+2 d%u N ,0%u ) x2y?
x°=—+ 2x —=2—
0x? yaxay Y dy? x% + y?
Show that:
. , B _ 1 (x3+y3+23
20 Deductions from Euler’s Theorem 37 xUy + yUy, + zU, = —2 cotu. where u = cos (—) (Short 2013-14
ax+by+cz
question)
Prove that xu, + yu, = Etan uif
20 Deductions from Euler’s Theorem 38 . _q (XP+y 2014-15
u = sin (\/_ \/_) (Short question)
_ gin~t (2 ou 0w ou_
20 Deductions from Euler’s Theorem 39 =S (ax+by+CZ)' Bt~ ox + yay tz 0z 2017-18
2 tan u.(Long question)
1o
If u = sin™?! (xi”i) ,
. x2—y2
20 Deductions from Euler’s Theorem 40 ou 1 2011-12
Show thatx—+ y-—= ——tanu.
ay 12
9%u 2 0%u
Evaluate (x ﬁ + 2xy oxay TV a_yz)
. x1/4+y1/4
Ifu =sin™! (ﬂ), then evaluate the value of
20 Deductions from Euler’s Theorem 41 N 2 2016-17
( 29%u — + ny = 4 y2 a—u) (Short question)
dxdy ay?)’




If u=cos™?! th how that —+ +cotu =0.
20 Deductions from Euler’s Theorem 42 u=cos (\/_+\/_) en show that X ya 2 ot 2018-19
(Long question)
20 Deductions from Euler’s Theorem 43 Ifu= cos'l(\/_ \/_) then find the value of x— + y 3y (Very Short) 2019-20
If u = sec Zu+yz—u=2cotu.
20 Deductions from Euler’s Theorem 44 62 2 x 9 2020-21
2 0°u d°u 2 0°u .
Also evaluate x“ —— + 2xy —— + y“ ——. (Long question)
dxdy dy?
=1 x3+
If u = sin (\/_ ) then show that
19 Euler’s theorem for Homogeneous functions 45 _x T y@ — Etan . 2022-23
1 L
If u =sin"?! <%>, then evaluate values of
X6+y6
20 Deductions from Euler’s Theorems 46 : ou ou 2022-23
i) X +y 3y
i) %2 "Z_u -
i) X% —— +2xyaxay+y 372
_ 2 a2
a4 Curve tracing a7 Trace the curve x?y? = (a? + y?)(a? — y?) in xy-plane, where a is 9022-3
constant.
. 2 U3 2011-12
44 Curve tracing 48 Trace the curve Y“(2a—X) =X". 2014-15
44 Curve tracing 49 Trace the curve y = x (x*— 1). 2012-13
2014-15
. 2 _ ;2
44 Curve tracing 50 Trace the curve r* = a“cos 26 . 2019-20
44 Curve tracing 51 Find all symmetries in the curvex?y? = x? — a? 2022-23
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3 21 Taylor’s and Maclaurin’s Theorems for 1 Expand f(x,y) = y* about (1,1) upto second degree terms and hence 2012-13,
a function of two variables evaluate (1.02)*93. (Long question) 2022-23
Taylor’s and Maclaurin’s Theorems for Expand e*log(1+ y) in the powers of x and y upto terms of third
3 21 . . 2 : 2014-15
a function of two variables degree. (Long question)
3 21 Taylor’s and Maclaurin’s Theorems for 3 Express the function f(xy) = x%+ 3y%2 —9x — 9y + 26 as Taylor's | 2017-18,
a function of two variables Series expansion about the point (1,2). (Long question) 2016-17
Taylor’s and Maclaurin’s Theorems for State the Taylor’s Theorem for two variables. (Very Short)
3 21 . | 4 2018-19
a function of two variables
Taylor’s and Maclaurin’s Theorems for Expand x” in powers of (x — 1)and (y — 1) up to the third-degree
3 21 . ! 5 1.02 2021-22
a function of two variables terms and hence evaluate (1.1)*
Maxima and Minima of functions of Locate the stationary point of: x* + y* —2x% + 4xy — 2y? and
3 22 ) 6 . . . 2012-13
several variables determine their nature. (Short question)
. - , Find the stationary point of: f(x,y) = 5x? + 10y% + 12xy — 4x —
M M f f f
3 22 axima ar'1d R 'R R 7 6y + 1. (Very Short question) 2013-14
several variables
Maxima and Minima of functions of Find the maximum value of the function f(xyz)= (z—2x%—
3 22 . 8 5 . 2016-17
several variables 2y“)where 3xy — z + 7 = 0. (Very Short question)
Maxima and Minima of functions of Find the stationary point of f(x,y) = x3 +y3+ 3axy,a > 0. (Very
3 22 . 9 2018-19
several variables Short)
Maxima and Minima of functions of Find the maximum and minimum distance of the point (1, 2, -1) from the 2017-18,
3 22 . 10 5 5 5 .
several variables sphere x* + y* 4+ z* = 24. (Long question) 2018-19




Maxima and Minima of functions of

Find the critical points of the functionf(x,y) = x3 + y3 — 3axy. (Very

22 ) 11 2021-22
several variables short)
Divide 24 into three parts such that the continued product of the first,
23 Lagrange’s method of multiplier 12 square of the second and the cube of the third may be maximum. (Long 2013-14
question)
Using the Lagrange’s method, find the maximum and Minimum
23 Lagrange’s method of multiplier 13 distances from the origin to the curve 3x2 + 4xy + 6y? = 140. (Short 2011-12
question)
Find the volume contained in the solid region in the first Octant of the
23 Lagrange’s method of multiplier 14 ellipsoid: 2013-14
x%  y%  Z? .
St tE= 1. (Long question)
A rectangular box open at the top is to have 32 cubic ft. Find the 2014-15,
23 Lagrange’s method of multiplier 15 dimensions of the box requiring least material for its construction. (Long 2021-
question) 22,2022-23
Using the Lagrange’s method to find the dimension of rectangular box of
23 Lagrange’s method of multiplier 16 maximum ca.paC|ty whose surface area is given when 201516
(a) Box is open at the top
(b) Box is closed. (Long question)
Using Lagrange’s method of Maxima and Minima, find the shortest
23 Lagrange’s method of multiplier 17 distance from the point (1, 2, -1) to sphere x? + y? + z? = 24. (Long | 2017-18
question)
24 Introc!uction to Jacobian, properties of 18 f x+y+z=uy+z=uv,z=uvw then find %.( ong 9015-16
Jacobian question)
. . . _ X2X3 _ X1X3 _ XaX1 o 9(uq,uz,us3)
24 Intro;uctlon to Jacobian, properties of 19 If u; = o ,Uy = o ,Uz = o find the value of 1 pa)” (Short 9017-18
Jacobian question)
Introduction to Jacobian, properties of = - = ., 0wy)
24 Jacobian 20 If u=x(1-y)v=xy,find 3 (Very Short) 2019-20
24 Introduction to Jacobian, properties of 21 If x = eVsecu, y = e?tanu, then evaluate a(x’i;. (Very Short) 2020-21

Jacobian

a(u,




Introduction to Jacobian, properties of

u,v)

24 Jacobian 22 CaIcuIate (x forx = e cosv and y = e sinv.(Very Short question) 2011-12
24 jr;'zroot:ii:r(;tlon to Jacobian, properties of 23 IfJ] = —zgzg and J* = ngy) then show that JJ* = 1. (Short question) 2013-14
. (x,y,2z) .

Find f = ) = 4/ ,Z = d =

25 Jacobian of implicit function 24 n 3(r6.9) ! YT NW Y= NuWz = vuvand 2014-15
rsin @ cos ¢, v =rsinfsin¢,w = r cos 0.(Long question)
f x=v2+w?y=w?+u?z=u?+v? then show that

25 Jacobian of implicit function 25 A(x,y,z) d(uv,w) = 1(Lon tion) 2016-17
d(uv,w) 9(x,y,2) Ong questio

25 Jacobian of implicit function 26 If=7rcosf,y =rsinf,z = z then fmd a( r.0.2 ) (Very Short) 2018-19
Find the Jacobian of the functions y; = (x; —x2)(xy + x3), ¥, =

25 Jacobian of implicit function 27 (xq + x2)(x; — x3),y3 = x5(x; — x3), hence show that the functions | 2022-23
are not independent. Find the relation between them.
Are the functions: u = % v = ;—Z functionally dependent? If so, find

25 Jacobian of implicit function 28 the relation between them. (Short question) 2011-12

_ .. _ If w,v,w are the roots of the equation (A1 —x)3+ (1 —y)3+ 2015-16,

25 Jacobian of implicit function 29 (1—2)% = 0,in A then fmd a( vw) (Long question) 2021-22
Find the relation between u, v, w for the values

25 Jacobian of implicit function 30 u=x+2y+z,v=x—2y+3z w=2xy —zx + 4yz — 2z%. (Short 2016-17
question)

_ - _ If u,v,w are the roots of the equation (x —a)®+ (x —b)? +

25 Jacobian of implicit function 31 (x — ¢)% = 0, then find a(( o (Longquest|on) 2018-19
fud+vdi+wdi=x+y+z v?+v2+w?=x3+y3+2% and u+
v+w=x2+y%+22 then show that M =

25 Jacobian of implicit function 32 (x.y.2) 2019-20

(x=y)(y-2z)(z—x)

o) r—wy (w08 question)




If w4+ v+w=x+y?+ 22
ut+ v3+w=x%+y +z°
ut+t v+wd=x2+y2+z

25 Jacobian of implicit function 33 2020-21
,Show that:
o(wv,w) _  1-4xy(xy+yz+zx)+ 16xyz .
A(xv.z)  2—3(u+ v2+ w2)+ 27ulv? w2 (Long question)
Find approximate value of: i
26 Approximations of errors 34 1 2011-12,
[(3.82)% + 2 (2.1)3]s. (Short question) 2013-14
The formula, V = kr%, says that the volume V of the fluid flowing
o through a small pipe or tube in a unit of time at a fixed pressure is a
2 A f 2012-1
6 pproximations of errors 33 constant times the fourth power of the tube’s radius . How will a 10% 0 3
increase in r affect V? (Very Short question)
. If pv? = k and the relative errors in p and v are respectively 0.05 and
26 Approximatiofors 3 0.025, show that the error in k is 10%. (Very Short question) 2015-16
Find the percentage error in measuring the volume of a rectangular box
. . . . . 2016-17,
26 Approximations of errors 37 when the error of 1% is made in measuring the each side. (Long 2022-23
question)
A balloon in the form of right circular of radius 1.5m and length 4m is
26 Approximatiof e ors 38 s.urmounted by hemispherical e.nds. If the radius is increased by 0.01m 2017-18
find the percentage change in the volume of the balloon. (Long
guestion)
S What error in the logarithm of a number will be produced by an error of
26 Approximations of errors 39 1% in the number? (Very Short) 2017-18
o . . o o .
26 ApproximationSBPRITors 40 If RI = E and possible error in E and I are 20% and 10% respectively, 2018-19

then find the error in R. (Very Short)
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coa 30 Area by Double integral 1 Evaluate y dx dy over the part of the plane bounded by the liney = 2022- 23
x and the parabola y=4x-x"2.
- A - .
o4 29 Change of order of integration. 2 Evaluate the. double. integral Oaaxay”2(y4-a2x2) dx dy by changing 2022- 23
the order of integration.
. . I . Evaluate x-2y+zdz dy dx on R ,where R is the region determined by
coa 31 !ntrodulctlon to triple integral , volume by triple 3 2022- 23
Integra 0<x<1, 0<y<x2,0<z <x+y.
o4 35 Dirichlet integral and its application to area and a Use Dirichlet’s integral to evaluate xyz dx dy dz throughout the 2022- 23
volume. volume bounded by x =0,y =0,z=0and x +y + z =1.
Co4 34 ]I:Jr?ftei;:is and PSR of SR SRS 5 Find the value of I(-3/2) where symbol has their usual meaning. 2022-23
. Find the area in the positive quadrant bounded by the curves
co4 30 Area by double integral 6 y2=4ax, y24bx , xy=c2and xy=d?2, given thatd >c, b > a. 2022-23
Co4 29 Change of order of integration 7 By changing order of integration, evaluate the 0==Qyy e-y2xdx dy. 2022-23
o4 35 Dirichlet integral and its application to area and 8 Using Dirichlet’s integral, find the volume of the solid 9027-23
volume. Xxa23+yb23+zc23=1, x>0, y>0, z>0.
Cco4 30 Area bounded by double integral 9 Find the area bounded by the curve y2=x and x2=y. 2021- 22




Introduction to triple integral, Volume by triple

Co4 31 . 10 Find the value of 010x0x+ydx dy dz. 2021- 22
integral
coa 31 !ntroductlon to triple integral , volume by triple 11 Find the volume bounded by cylinder x2+ y2=4 and the planey + z = 2021 - 22
integral 4andz=0.
- P FeT
coa 29 Change of order of integral 12 Change the qrder of integration in | = 01x"22-xxy dy dx and hence 2021 - 22
evaluate the integral.
2011-12
Co4 27 Introduction to double integral 13 Evaluate 0101-x2ey(ey+1)1-x2-y2dxdy.
(short)
Prove that 1a2x2+b2y2+c2z2ds=4nabc, where S is the ellipsoid 2011-12
Co4 27 Introduction to double integral 14
ax2+by2+cz2=1 (short)
coa 30 Area by double integral 15 Evaluate (x-y)4expx+ydxdy where R is the square in the xy-plane 2012-13
Y 2 with vertices at (1,0), (2,1), (1,2) and (0,1). (short)
2012-13
Co4 29 Change in order of integration 16 Evaluate 0>=0xx.exp-x2ydxdy
(long)
2013-14
co4 27 Introduction to double integral 17 Evaluate 0aOxxydydx
(short)
2015-16
co4 27 Introduction to double integral 18 Evaluate 0101dxdy1-x21-y2
(short)
2017-18
Cco4 27 Introduction to double integral 19 Evaluate 010x2xeydxdy
(short)
co4 2018-19
27 Introduction to double integral 20 Evaluate 010x2eyxdxdy

(short)




Co4

2019-20
Co4 27 Introduction to double integral 21 Evaluate 0201x2+3y2dydx
(short
2013-14
Cco4 30 Area by double integral 22 Compute the area bounded by lemniscater2=a2cos26.
(long)
cojoonk ; : 2018-19
o4 )8 Double integral by DOlGrCOOrdINates 23 Evaluate 0ccQece-(x2+y2)dxdyby changing to polar coordinates.
Hence show that Oece-x2dx=m2
(short)
Changing the order of integration in the double integral:
. . 2012-13
Co4 29 Change of order of integration 24 1=08m42fx,ydxdy leads to I=rspqfx,ydxdy say, (short)
what is p?
2014-15
(short)
201516
(short)
2016-17
Co4 29 Change of order of integration 25 Change the order of integration and evaluate 01x22-xxydydx
(short)
2017-18
(short)
2019-20

(short




Changing the order of integration in the double integral:

2016-17
Co4 29 Change of order of integration 26 [=08x42fxydydx leads to
(long
I=rspqfxydxdy say, what is g?
2018-19
Co4 29 Change of order of integration 27 Change the order of integration and evaluate 02x243-xxydydx.
(long)
L . . . 2020-21
o4 29 Change of order of integration 28 Evaluate the following integral by changing the order of integration
0ooxooe-yydydx (I
ong)
Find the value of the integral xydxdy where R is the region bounded 2011-12
Cco4 30 Area by double integral 29 . .
by the x-axis, the line y=2x and the parabola x2=4ay (short)
2014-15
Co4 30 Area by double integral 30 Determine the area bounded by the curves xy=2, 4y=x2, y=4
(short)
Introduction of triple integral, volume by triple Find the volume of the tetrahedron bounded by the plane 2011-12
Cco4 31 . 31 .
integral xa+yb+zc=1and the coordinate planes. (long)
Introduction of triple integral, volume by triple Find the volume of the solid which is bounded by the surfaces 2011-12
Cco4 31 . 32
integral 2z=x2+y2 and z=x (long
. . . . . . . . L . 2013-14
Introduction of triple integral, volume by triple Find the volume contained in the solid region in the first octant of
co4 31 int | 33 the ellipsoid x2a2+y2b2+z2c2=1
integra e ellipsoid x2a2+y2b2+z2c2= (short
. . . . Find the volume and the mass contained in the solid region in the 2014-15
Co4 31 !ntroduct|on of triple integral, volume by triple 34 first octant of the ellipsoidx2a2+y2b2+z2c2=1 if the density at any
integral .
point px,y,z=kxyz (long)
. . . . _ . . 2015-16
coa 31 Introduction of triple integral, volume by triple 35 Prove that dxdydz1-x2-y2-z2=n28, the integral being extended to all

integral

positive values of the variables for which the expression is real.

(short)




2015-16

coa 31 Introduction of triple integral, volume by triple 36 Evaluate (x+y+z)dxdydz (long)
integral where R:0<x<1;1<y<2;2<7<3 2017-18
(long)
If the volume of an object expressed in the spherical coordinates as
following:
o4 31 Introduction of triple integral, volume by triple 37 2016-17
integral V=02n0n01r2sin@drd@d6 (short)
Evaluate the value of V.
. | . . 2016-17
Co4 31 !ntroduct|on of triple integral, volume by triple 38 Evaluate the triple integral0101-x201-x2-y2xyzdxdydz
integral (short)
Evaluate x2yzdxdydz
Introduction of triple integral, volume by triple 2016-17
Cco4 31 . 1 39 throughout the volume bonded by planes
integral (long)
x=0,y=0,z=0 and xa+yb+zc=1
2018-19
o4 31 Introduction of triple integral, volume by triple 40 Calculate the volume of the solid bounded by the surface x=0, y=0, (short)
integral z=0 and x+y+z=1 2020-21
(short)
. S . . . 2019-20
Introduction of triple integral, volume by triple Find the volume of the largest rectangular parallelopiped that can
Co4 31 . 41 . . . oo
integral be inscribed in the ellipsoid x2a2+y2b2+z2c2=1 (short)
- . - ; - s
coa 31 Introduction of triple integral, volume by triple a2 Find the volume of the region bounded by the surface y=x2, 2019-20

integral

x=y2and the plane z=0, z=3.




(long)

2013-14
Evaluate by changing the variables (x+y)2dxdy
(long)
Co4 29 Change of order of integral 43 where R is the region bounded by the parallelogram
2020-21
x+y=0, x+y=2,3x-2y=0, 3x-2y=3
(long)
Evaluate (x+y)2dxdy
2019-20
co4 30 Area by double integral 44 where R is the region bounded by the parallelogram in the xy-plane
with vertices (1,0), (3,1), (2,2), (0,1) using the transformation u=x+y, (long)
V=X-2Y.
Co4 28 Double integral in Polar coordinates 45 1=0202x-x2f(x,y)dxdy Change into polar coordinates.
Co4 31 Introduction to triple integral. 46 Evaluate -11-22-33dx dydz
Evaluate xy(1-x-y)1/2dxdy
co4 30 Area by double integral = where R is the region in first quadrant bounded by x=0,y=0,x+y=1
using the transformation u=x+y, y=uv.
: (/3 [2015-16]
o4 34 Propgrnes and problems of beta and gamma a8 Evaluate ( )
function I'2/3)
i -5
coa 34 Propgrtles and problems of beta and gamma 49 Evaluate r(_j [2013-14]
function 2
Properties and problems of beta and gamma © _ ]
co4 34 50 Find the value of integral Jo e X" dx [2015-16]

function




Properties and problems of beta and gamma

Co4 34 ) 51 Evaluate I'(3/4)I"(1/ 4) [2012-13]
function
i 1
o4 34 Propgrtles and problems of beta and gamma 52 Prove that \/;F(Zn) — 22”‘1r(n)r[n+—j. [2011-12]
function 2
(a) For the Gamma function, show that
Properties and problems of beta and gamma T l T §
Cco4 34 . 53 3 6 / [2016-17]
function :(2)13 [
> :
'l =
3
(b) Show that
Or/2tan® dB=0m/2cotb d6=mn2
Prove that
coa 34 Propgrtles and problems of beta and gamma 54 0111+x4dx=142p14,12 [2015-16]
function
o4 34 Propgrnes and problems of beta and gamma 55 Evaluate (2012-13]
function 0co11+x4 dx
P that £(m,n) F(m)F(n) m>0, n>0, wh |
i rove tha ,n)=——"="——-, , , Where is
o4 34 Propgrnes and problems of beta and gamma 56 F(m+n) [2017-18]
function
Gamma function.
Use Beta function to evaluate: [2011-12]
coa 34 Properties and problems of beta and gamma 57

function

J-oo X2 (1-x%) i

o (1+x)*




Properties and problems of beta and

gamma

Show that

Co4 34 functi 58
unction 01x5(1-x3)10dx=1396
. (a) Fora B function, show that
coa 34 ?Jgfg;:es and problems of beta and gamma 59
Bp,a=Pp+1,0+ Pp,a+l
(b)Show that
[2015-16]
Bp, a+1g=Pp+1,qp=Bp,ap+q where p>0,q >0
o 2 Properties and problems of beta and gamma 0 Using Beta and Gamma functions, evaluate
function 01x31-x31/2dx [2017-18]
Properties and problems of beta and i x YV
roperties and problems of beta and gamma
co4 34 funstion P ; 61 Evaluate | = J-O(l X3j dx [2013-14]
Dirichlet integral and its application to find Apply Dirichlet integral to find the volume of an octant of the sphere
co4 35 volume. 62 X2 +y*+22=25 [2018-19
Find the volume and mass of a tetrahedron which is formed by the
. . . . . . . X Z
Cco4 35 Dirichlet integral ‘and its application to find 63 co-ordinate planes and the plane —+X+— =1 the density is given [2017-18]
volume a b c
by p = kxyz
E 2
coa 31 Introduction to triple integral 64 valuate x2yz dxdydz through out the volume bounded by the [2016-17]
planes x=0,y=0,z=0 and xa+yb+zc=1
coa 35 Dirichlet integral and its application to find 65 Find the volume and the mass contained in the solid region in the [2019-20]

volume

first octant of the ellipsoid:

[2014-15]




x2a2+y2b2+z2c2=1

if the density at any point p(x,y,z)=kxyz

o4 35 Dirichlet integral and its application to find 66 Find the mass of the solid xap+ybg+zcr=1, where x,y,z are all [2013-14]
volume positive and the density at any point being p=kxl|-1ym-1zn-1. [2012-13]
Show that
. . . _— ) RSN [2015-16]
coa 35 Dirichlet integral and its application to find 67 dxdydz1-x2-y2-z2=m28,
volume [2012-13]
the integral being extended to all positive values of the variables for
which the expression is real.
coa 35 Dirichlet integral and its application to find 68 Eva!t{ate dxdydzaZ-xZ-.yZ-zz, the ir'1tegral being gxte‘nded to all [2012-13]
volume positive values of the variables for which the expression is real.
Show that dxdydz(x+y+z+1)2.=34-log2
i i k h h h I h
Cco4 36 Liouville’s extension of Dirichlet’s integral. 69 the integral being taken thiZEEIRRt the volume bounded by the
planes
x=0,y=0,z=0 and x+y+z=1
Find the volume and the mass of the ellipsoid:
coa 35 Dirichlet integral and its application to find 70 x2a2+y2b2+22c2=1

volume

if the density at any point p(x,y,z)=kxyz




Meerut Institute of Engineering & Technology, Meerut

CO-Wise AKTU Question Bank

Course: B.Tech Subject Name: Engg. Mathematics-I Subject Code: BAS103 Semester: |
CO No. Lect. No. Syllabus Topic (As Per LP) Ques. No. Question Statement (As Per AKTU) Session
3 3 2013-14
5 37 Gradient, Directional Derivatives 1 Find a unit vector normal to the surface X 1+ ¥ T 3xyz =3 at (Very
the point (1,2,-1). short)
If
U=X+Y+2Z, V=X>4+Y°+2% W= YZ+ ZX + X¥p14.15
5 37 Gradient, Directional Derivatives 2 d d d (Long)
Prove that gra u, gra v and graa w
are coplanar.
. _ x =z N v = 2016-17
5 37 Gradient, Directional Derivatives 3 For the scalar field 2 3 , find the magnitude of (Very
gradient at the point (1,3). short)
2018-19
5 37 Gradient, Directional Derivatives 4 Define Del \4 operator and gradient. (Very
short)
2018-19
. ' . .. 2 3,2
5 37 Gradient, Directional Derivatives 5 If ¢ = 3X Y-V Z find g rad ¢ at point (2, 0, -2). (Very
short)
2019-20
5 37 Gradient, Directional Derivatives 6 Find grad ¢ at the point (2,1,3) where ¢ = X% + yz (Very
short)
2
Find the directional derivative of \Y4 , Where
o _— V = xy?l +zy? ] + xz?k (2,0,3) | 201213
5 37 Gradient, Directional Derivatives 7 at the point ’ 3 (short)

in the direction of the outward normal to the sphere

x* +y?+2* =14 at the point (3’ 2’1).




Find the directional derivative of:

2 2 2 —1/2 _
37 Gradient, Directional Derivatives 8 (X +y +2z ) at the point (3,1,2) in the direction of the z(cs)rlmiri)‘l
vector YZI + ZXj + XYK.
. . . . 2 r 2016-17
37 Gradient, Directional Derivatives 9 Find the directional derivative of \ T in the direction of r , where (Short)
F =ix+ Jy + kz.
¢ =5x°y —5y?z +2 52y
Find the directional derivative of 2 at the
37 Gradient, Directional Derivatives 10 point P(1,1,1) in the direction of the line 2?_18_19
x—1 y—3 z (Long)
2 — 2 1.
Find the directional derivative of
__ 2 2
¢(X’ Y, Z) = XTyzZ + 44Xz at (1,-2,1) in the direction 9019-20
37 Gradient, Directional Derivatives 11 2;‘ N e 2|2 (Long)
of J " Find also the greatest rate of increase of &
38 Divergence of a vector and its physical 12 Show that the vector: 2?3;:32
. . 7 4_228 3,27 2,21
interpretations V =3y7"z°1 +4%X72° ] —3X“ Y K i.colenoidal. short)
Divergence of a vector and its physical m |E = mxi —5y] + ZZIZ 2017-18
38 g . . physic 13 Find the value of if o Y] isa (Very
Interpretations solenoidal vector. short)
~ K 2019-20,
38 Divergence of a vector and its physical 14 Show that vector ¥ = (X + 3y + (y - SZ)j + (X — ZZ)k is 2020-21
interpretations solenoidal. (Very
short)
Curl of a vector and its physical = _ (53-7F)W« = —
. . pny If F = (a r )I" , where @ is a constant vector, find curl F 2011-12
39 interpretations and vector 15 _ (Short)

identities(without proof)

and prove that it is perpendicular to =1 .




Curl of a vector and its physical . ? - 2012-13
39 interpretations and vector 16 F = 3 Ccu rl F (Very
identities(without proof) If find : short)
Curl of a vector and its physical e ( 3 )" ( 2 )’-‘ ( 2 )" 2013-14
39 interpretations and vector 17 Prove that A= 6Xy+ Z +3x° -z J +3xz° - y K is (Very
identities(without proof) irrotational. short)
Curl of a vector and its physical . ~ . " 2015-16
39 interpretations and vector 18 Find the curl of F = Xyl + y2 J + x zk at (-2,4,1) (Very
identities(without proof) T short)
Curl of a vector and its physical = 2015-16
39 interpretations and vector 19 Prove that, for every field N\ divcurlVv = 0O (short)
identities(without proof)
) . A fluid motion is given by
Curl of a vector and its physical ~ ~ ~ 2015-16
39 interpretations and vector 20 \7 — (y —+ Z)| -+ (Z —+ X)J —+ (X —+ y)k'Show that (short)
identities(without proof
( N ) the motion is irrotational and hence find the velocity potential.
A = (xzzf +2y] — 3le2)
Curl of a vector and its physical If Yl R and >016.17
39 interpretations and vector 21 B = (3XZI + 2 ij — 7>z k) Find the value of (Short)
identities(without proof) | _ § ) .
Curl of a vector and its physical Determine the value of constants & P:C if 5017.18
39 |r'1terp're'tat|o.ns and vector 22 F = (X +2y+ az)i + (bX —3y— Z)j + (4X oy + 22)k (short)
identities(without proof) i< irrotational
Curl of a vector and its physical If all second order derivatives of # and V are continuous, then show that 2017-18
39 interpretations and vector 23 C | ( d )_ 0 d ( | _.) —0 (Long)
identities(without proof) i ur gra ¢ - (ii) IV(Curiv)= 8
Curl of a vector and its physical Prove that 5018-19
. . o ~ ~ -
39 interpretations and vector 24 (y2 —7%2 4 3yz — 2x)| + (3)(2 + 2xy)J + (3xy —2X7Z + Zz)k (Long)

identities(without proof)

is both solenoidal and irrotational.




Curl of a vector and its physical

A fluid motion is given by

. . _ . . o . 2 202921
39 interpretations and vector 25 | v =(ysin z—sin x)i +(xsin z +2yz)j + (xycos z y(%fJ ,
identities(without proof) Is the motion irrotational? If so, find the velocity potential.
| [|.F -nds ,
40 Line, Surface and Volume integral 26 = Evafate' 2 - e 2011-12
F=18z1 —12 ]+ Syk and S is the part of the plane (Long)
2X 4 3Y + 6Z = 12, thefirst octant.
Find the work done in moving a particle in the force field:
F =3x%T +(2xz—y)j + zk
2011-12
40 Line, Surface and Volume integral 27 2 3
along the curve = 4y and 3X® =8z from (Short)
X= Oto X =2
~ -dr
Evaluate -rc along the curve
2 2 _
" ! I X*+y =1 z=1 in the positive direction from 2012-13
40 Line, Surface and Volume integra 28
(0’1’1) to (1’ O ’1) , Where: (Short)
F = (yz +2x)i + xz] + (xy + 2z)k.
If A = (X B y)l . (X ' y)-l , evaluate
~ 2013-14
40 Line, Surface and Volume integral 29 A -dr — 2
& fC around the curve C consistingof Y — X and (Short)
y2 — XX
zl + zxJ + xyK)-dS
. : Evaluate J‘S (y Yy ) , Where S is the surface | 2014-15
40 Line, Surface and Volume integral 30 > (Long)

2 2 2
X +Yy + Z = a in the first octant.

of the sphere




A==y +(X+Y)] warare I3 AT

40 Line, Surface and Volume integral 31 If around 2017-18
— x > 2 X (Short)
the curve C consisting of Yy = and y =X
2011-12
41 Applications of Green’s Theorem 32 State Green’s theorem for a plane region. (Very
short)
Using Green’s theorem, evaluate the integral
§ (X dv — > dX) 2012-13
41 Applications of Green’s Theorem 33 c yay y " where C is the square cut-from the (Very
. _ short)
first quadrant by the lines x =1, y = 1.
Verify Green’s theorem in plane for:
2 2
I ) X% —2xypXx +{x“y +3 2013-14
41 Applications of Green’s Theorem 34 §c ( y)j ( y )dy . where C is the boundary of the (Long)
region definedby ¥~ = 8X 3pg X = 2.
Verify the Green’s theorem to evaluate the line integral
- , (2y?dx + 3xdy) 2015-16
41 Applications of Green’s Theorem 35 Ic y Yy _ where C is the boundary of the closed (Long)
= _ 2
region bounded by y X and Y — X
= . 2 2 2 2
_ If F = (X +Yy )' — 2XYy], then evaluate the value of 2016-17
40 Line, Surface and Volume Integrals 36 . sh
iF F -dr. (Short)
2 2 2
_ , (x +xy)jx+(x +y )dy )
41 Applications of Green’s Theorem 37 Verify Green’s theorem, evaluate -[C z(cl)j;gl)s
where C square formed by lines X = +1, y ==+1.
2020-21
41 Applications of Green’s Theorem 38 State Green’s theorem. (Very

short)




§ F-dr
Evaluate JC by Stoke’s Theorem, where:

42 Applications of Stoke’s Theorem 39 E — v2f 5 A )|2 2(2313;1)4
=Yy 1+xX]= (X T Z)K and Cis the boundary of triangle with
vertices at (0,0,0), (1,0,0) and (1,1,0).
= (2 2 ) .
Verify Stokes theorem for F= (X +y I 2ny taken 2014-15
42 Applications of Stoke’s Theorem 40 _ _
around the rectangle bounded by the lines X = &, Y = O and (Long)
y = b.
2015-16
42 Applications of Stoke’s Theorem 41 State Stoke’s theorem. (Very
short)
Verify Stokes theorem F = (Zy +tZ,X—=27,y— X) taken 2016-17
42 Applications of Stoke’s Theorem 42 — ]
over the triangle ABC cut from the plane X+y+12 1 by the (Short)
coordinate planes.
= 2 2 ¥ . '.\
Verify Stoke’s theorem for F = (X +Yy )l 2ij 2017-18
42 Applications of Stoke’s Theorem 43 taken round the rectangle bounded by the lines (Long)
X==4a, y=0,y=Db
= (v2 2 )i* 2
Verify Stoke’s theorem for the vector field F= (X y + 2XYJ
42 Applications of Stoke’s Theorem 44 2019-20
PP integrated round the rectangle in the plane £ = 0] and bounded by (Short)
thelinesxzo’ y:O’ X'= 4a, y:b'
= = X%1 + xVyj
Verify Stoke’s theorem for the function o | 2020-21
42 Applications of Stoke’s Theorem 45 integrated round the square whose sides are (Long)

Xx=0,y=0,x=a, y=a

in the plane Z=0.




Verify the Gauss divergence theorem for:

F = (x2 — yz)iA+(y2 —xz)i +(z2 — xy)lz

Applications of Gauss Divergence 2012-13
43 46
Theorem Taken over the rectangular parallelepiped (Long)
0<x<a 0<y<h 0Lz
Verify Gauss Divergence theorem for
J- |_(x3 — yz)f — 2x2%y] + 2kJﬁ ds
43 Applications of Gauss Divergence 47 = , Where 2016-17
Theorem S denotes the surface of cube bounded by the planes (Short)
X=0,Xx=a; y=0, y=a; z=0, z=a.
Verify the divergence theorem for

- ] = _ (w3 _ vz K 3 _ v )i 3 _ " 2018-19

43 Applications of Gauss Divergence 48 F = (X yZ)I + (y ZX)J + (Z Xy)k taken over the (Very
Theorem cube bounded by planes short)

Xx=0,y=0,z=0,x=1 y=1 z=1.
Verify the divergence theorem for

Applications of Gauss Divergence = — i v3]j A 2019-20

43 Theorem 49 F 4Xzi y 1+ ka taken over the rectangular (Long)

parallelepiped O0=x=10=<y=<10<z<1l
Use divergence theorem to evaluate the surface integral

43 ApplicationsT%f Gauss Divergence 50 -fjs (Xdde -+ dedX + ZdXdy) where Sis the 2(?_20-2)1

eorem _ ong

portion of the plane X+ 2y +32=06 which lies in the first
octant.
_ . , _ _ ) 5 ] . 2022-23
Divergence of a vector and its physical Find p such that V = (px + 4y~Z)+ (x° sin z - 3y)j- (e*+4 cos x*y)k is
38 . . 51 . (Very
interpretations solenoidal.
Short)
. ’ 2 H -

a1 Applications of Green’s Theorem 55 Verify Green’s theorem for 43 (2y#dx + 3xdy) , where Ciis t?e boundary 2022-23
of the closed region bounded by y = x and y = x*°. (Long)




Evaluate [[F.AdS, where F = (x? - yz)i+ (y2- zx)j+ (z% - xy)k and S is

. . 2022-23
40 Line, Surface and Volume integral 53 the surface of the rectangular parallelopiped0<x<a,0<y<bh,0<z< (Long)
C.
Find the directional derivative of f(x, v, z) = x%- 2y 2+ 4z2 at the point (1, 2022-23
37 Gradient, Directional Derivatives 54 1, -1) in the direction of 2i + j - k. In what direction will the directional (Long)
derivative be maximum and what is the magnitude? g
Evaluate [[ y dxdy over the part of the plane bounded by the line y= x 2022-23
40 Line, Surface and Volume integral 55 2 (Very
and the parabola y = 4x - x~.
Short)
Curl of a vector and its physical ) ) . 5, 2 \a 2022-23
39 interpretations and vector 56 BERELEOf a vector f|ezlf g2|ver1 by F = (x"+ xy* Ji+ (Very
identities(without proof) (y=+x%y ) Short)
Find the directional derivative of scalar function f (x, y,z)=xyz at point
. N o . - . 2022-23
37 Gradient, Directional Derivatives 57 P(1,1,3) in the direction of the outward drawn normal to the
2.2, 2 . (Long)
spherex“+y“+ z“=11 through the point P .
Applications of Gauss Divergence Apply Gauss divergence theorem to evaluate [f . F.f dS, where F=4x1- 2022-23
43 Theorem >8 2y2j+z%k and S is the surface of the region bounded by the cylinder (Long)
x2+y?=4,7=0, z=3.
F-dr. > - -
42 Applications of Stoke’s Theorem 59 Evaluate § by Stoke’s theorem, where F=yzi+xzj-(x+z)kand Cis 2((:_22 2)3
ong

the boundary of the triangle with vertices at (0,0,0),(1,0,0) and (1,1,0) .




