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UNIT I - MATRICES
Eigen values and Eigen vectors of a real matrix - Characteristic equation - Properties of Eigen values and Eigen
vectors - Statement and Applications of Cayley-Hamilton Theorem - Reduction of a quadratic form into

canonical form by orthogonal transformation.

; Course
.No. uestion BT
Q Q Level Competence | Qutcome
PART - A

Find the sum and product of the eigen values of

1. A=2-22-2-1-12-1-1)) BTL-1 | Remembering co1
Find the sum of the eigen values of 2A, if .

2. A=(8—62—67 —42 —43) BTL-1 | Remembering co1

3 Write any 2 applications of Cayley Hamilton theorem BTL-2 | Understanding o1
Find the constants a and b such that the matrix (a4 1 b) has 3,-

4. 2 be the eigen values of A BTL-1 | Remembering co1
Find the quadratic form corresponding to the matrix _

5 |A=(220250003) BTL-3 | Applying co1
If A = (104 5)find A% using Cayley Hamilton theorem

6. BTL-3 Applying co1

- - T
7 Find the eigen values of A" if A =(4132) BTL-4 Analyzing co1
g, | Define Index, Signature and Rank. BTL-1 | Remembering o1
- “1gel 1 1 1 .

9. | Prove that the eigen values of A™* are FYRE LS IERIER ” BTL-2 | Understanding o1
If the sum of 2 eigen values and the trace of a 3x3 matrix are .

10. equal, find the value of |A] BTL-2 | Understanding | 4
A square matrix and its transpose have the same eigenvalues.

11. BTL-2 | Understanding co1




12.

Applications of Cayley-Hamilton theorem.

BTL-3

Applying

Co1
If the eigen values of the matrix A of order 3X3 are 2,3 and 1, .
13- | then find the determinant of A BTL-1 | Remembering co1
14, Find the characteristic equationof A=(1 —2 —54) BTL-1 | Remembering o1
H P i H 2482152
15, Find the matrix corresponding to the quadratic form x“+y“+z BTL-1 | Remembering o1
16. Prove that sum of eigen values of a matrix is equal to its trace. BTL-3 Applying o1
For the given matrix A of order 3,|A|=32, and two eigen values i .
17. are 8 & 2. Find the sum of the Eigenvalues. BTL-2 | Understanding CO1
Two eigen valuesof A = (2211311 22) are equal to unity :
18- | cach. Find the 3"%igen value. BTL-1 | Remembering co1
If the characteristic equation of a matrix is 2> — 31 — 10 = 0, .
19. then find the the eigen values of the matrix 104~ — 21. BTL-4 Analyzing Co1
Find the Rank,Index,Signature and Nature of given matrix ] :
20. A=(3-1405200—1) BTL-2 | Understanding co1
Find the sum and product of the eigen values of .
21. A=(314026005) BTL-1 | Remembering co1
The product of the 2 eigen valuesof A = (6 —22 —33 — i .
22| 12 Z13)is 14. Find the 3%igen value. BTL-2 | Understanding | 4
- . T =
23 Use Cayley Hamilton theoremto find A™* if A=(211 —5) BTL-1 | Remembering o1
o State Cayley-Hamilton theorem. BTL-2 | Understanding o1
Find the matrix corresponding to the quadratic form .
25. 2Xy-2y742X2. BTL-4 Analyzing co1
PAR
T-B
Determine the nature of the quadratic form 2xy + 2yz — 2xz
1 by reducmg. it into canonical form by orthogonal BTL-4 Analyzing Co1l
transformation
Find the eigen values and eigen vectors of the matrix
2.(a) A=(5010-20105) BTL-2 Understanding Co1
Find the Characteristic equation of the matrix
— H 4, -
2(b) |A=(2—-12-12-11—12)and hence find A BTL-4 Analyzing co1
Use Cayley-Hamilton theorem to find the value of the matrix
H 6 5 4 3 2 H H
3 | given by A°-5A+8A™-2A° -9A%-35A+6I if the matrix BTL-4 | Analyzing
co1

A=(12101-13-11)




Find the eigen values and eigen vectors of the matrix A=

(10 -1121223)

4(a) BTL-2 | Understanding | CO1
Using Cayley-Hamilton theorem evaluate the matrix
4(b) | A*-4A%-5A*+A+2 given the matrix A=(3245) BTL-3 Applying co1
5 Dlggonallze the matrix A= (7 - 20 —-26 —20 —25) BTL-4 Analyzing co1
using an orthogonal transformation.
Find the eigen values and eigen vectors of the matrix
6.(a) A=(11-2-12101-1) BTL-2 | Understanding | CO1
6.(b) Verify Cayley-Hamilton theorem for the matrix BTL -4 Analyzing co1
A=(1-2324-2-112)
Verify Cayley-Hamilton theorem and hence find A~ of ) .
7. A=(10321-11-11) BTL-1 | Remembering COo1
Obtain the eigen values and eigen values and eigen vectors of BTL-4
8(a) | the matrix Analyzing Co1
A=B-10-12-10-13)
Find the eigen values and eigen vectors of the matrix
8(b) A=(011101110) BTL-2 Understanding COo1
Reduce the quadratic form 8x2 + 7y? + 3z2 — 12xy + 4xz —
0. 8yz into canonical form by orthogonal reduction. BTL-3 Applying co1
Use Cayley-Hamilton theorem to find the value of the matrix
10. | given by A.-5AT+7AS-3A+A-5A3+8A2-2A+| if the matrix BTL -3 Applying co1
A=(211010112)
Reduce the quadratic formé6x,2 + 3x,% + 3x3° — 4x,x, — _
11. 1 2x,x5 + 4x5x, into canonical form by an orthogonal reduction. BTL-2 | Understanding Col
12 Diagonalize the matrix _A= (204060402)using an BTL -4 Analyzing co1
orthogonal transformation.
Verify Cayley-Hamilton theorem for the matrix BTL-4 .
13 1A= (11313 -3 -2 —4 —4)andalso find 41, Analyzing col
Find the eigen values and eigen vectors of the matrix
4@ | A=01-1432-121-1) BTL-2 | understanding Co1
Using Cayley-Hamilton theorem evaluate the matrix
14.(b) | A*+A3-18A2-39A+21 given the matrix A = (1232 — BTL-3 | Applying Co1l
1431 —-1)
Reduce the quadratic form BTL-1
15. 2x1% + x,% + x3% + 2xx, — 2x,x3 — 4x,%5 into canonical i Remembering Co1
form by an orthogonal reduction.
Reduce the quadratic form 2x;% + 5x,% + 3x3° + 4x,x, into _ Cco1
16. BTL-1 | Remembering

canonical form by an orthogonal reduction.




17 Determine the nature of the quadratic form 2xy — 2yz + 2xz | BTL -4 | Analyzing Co1
" | by reducing it into canonical form by orthogonal transformation
Diagonalize the matrix A= (10003 —10 — 13 ) using an
1. | orthogonal transformation. BTL -3 Applying Co1
UNIT-11 DIFFERENTIAL CALCULUS OF ONE VARIABLE

Limit of a function - Continuity - Derivatives - Differentiation rules (sum, product, quotient, chain rules) - Implicit
differentiation - Rolle’s Theorem and Mean Value theorem -Taylor’s series- Maxima and Minima of functions of

one variable.
: Course
.No. uestion BT
Q Q Level Competence Outcome
PART - A
1. | Evaluate lim Z:j BTL -1 | Remembering co2
2. Check whether lim3 % exist BTL -2 | Understanding co2
xX——
3. | Find the domain of a function y = vx + 4 BTL -1 | Remembering CO2
4. | Findlim =2, BTL -1 | Rememberin co2
. oo %3 g
If the function £(x) = (-2 ifx # 4cifx =4 s |
5. | continuous, what is the value of ¢? BTL -2 | Understanding Co?2
e , : CO2
6. If f(x) = xe* find f'(x) BTL -2 | Understanding
I N ) . CO?2
7. Show that,lf_’féx sm(X) = 0 using Squeeze theorem BTL -3 | Applying
Predict the values of a and b so that the function f given by CO 2
8. f(x)={lifx <3ax+bif3<x<5 7ifx=>5is BTL -3 | Applying
continuous at x=3 and x=5.
9. | Compute- ((x)*") BTL -4 | Analyzin Co2
' dx y g
d .
10. | Evaluate_ ((sinx)'™) BTL -3 | Applying co2
. dy .
11. | Point outﬁ, ify =lIn. BTL -3 | Applying coz
d
12. | Calculate— (€90 BTL -2 | Understanding Co2
. d -
13. | Estimate — (cosh™'x) BTL -3 | Applying coz2
14, | Estimatey”ifx® +y° = 6xy BTL -2 | Understanding Co2
. d ,
15. | Estimate —— ((sinx)“*¥) BTL -4 | Analyzing coz
d .
16. Evaluatea (sinhx) BTL -4 | Analyzing co2
17 Using Rolle’s theorem find the value of ¢ for the function BTL -4 | Analyzing CO2

5




fx)=(x—-—a)(b—x),a<x<ba#b

18, | Verify Lagrange’s law for the function f (x) = x3,[-2,2] BTL -2 | Understanding CO2
Using Rolle’s theorem find the value of ¢ for the function
19. f(x)=y1—-x%-1<x<1 BTL -4 | Analyzing Cco?2
20. | Verify Lagrange’s law for the function f(x) = %, [1,2] BTL -1 | Remembering CO2
- — - — 5 —
21 g;cnzdihgé::tlcal numbers of the functionf (x) = 2x BTL -4 | Analyzing CO?2
oo | Find the critical points of y = 5x* — 6x BTL -3 | Applying CO2
Find the Taylor’s series expansion of the function f(x) = i
- CO2
23. | sinxabout the point x = g BTL -4 | Analyzing
24. | Find the critical points of y = 5x3 — 6x BTL -2 | Understanding co2
Does the curve y = x* — 2x2 + 2 have any horizontal : CO?2
25. tangents? If so where? BTL -4 | Analyzing
PART - B
For what value of the constant “c” is the function “f”
1.(a) | continuous on(—oo, ), f(x) = {cx? + 2x;x < 2x3— | BTL -4 | Analyzing CO 2
cx;x = 2
1 " 4 4 _
1.(b) Obtain y"ifx* + y* = 16 BTL -4 | Analyzing CO2
Point out the domain where the function f is continuous Also
find the number at which the function f is discontinuous
when . CO2
2@ | f) = (14 x2ifx <02 —xif0 < x < 2 (x— 2)%ifx | D174 | Analyzing
> 2
2(b) FindZ—z ify = x%e?*, BTL -3 | Applying Co2
3.(a) | Find the values of a and b that make f continuous on
(—oo, Oo)
x3—8 . 2 .
el — < —
f(x) {x_2 ifx <2ax bx +3if2<x<32x—a+ BTL -3 | Applying CO?2
bifx =3
; PiE Oy o o : CO2
3.(b) | Find y'if x = a(cos6 + logtan >), ¥ = asind. BTL -3 | Applying
4(a) | Find y'for cos(xy) =1+ siny. BTL -3 | Applying Co2
. . . _ —1 btacosx
A(b) Find the derivative of f(x) = cos Crod) BTL -3 | Applying CcoO 2
5 N : : x _ x4 - CO2
.(@) | Find - for the following functions e* + e¥ = e**7. BTL -3 | Applying

6




5.(b)

Verify Rolle’s theorem for the following
f(x)=2x3—5x2—4x+3,x € [%,3].

BTL -3

Applying

CO2

6(a)

For what value of the constant b, is the function f continuous
on (—oo, ) if f(X) = {bx? + 2xifx < 2 x3 — bxifx = 2

BTL -3

Applying

CO?2

6(b)

. d _1 ,acosx+bsinx
Find 2 when y = tan™1 (2%
dx bcosx—asinx

BTL -4

Analyzing

CO?2

Find where the function f(x) = 3x* — 4x3 — 12x2 + 5is
increasing and where it is decreasing. Also find the local
maximum, local minimum, concavity and the inflection
points of f(x).

BTL -4

Analyzing

CO?2

8.(a)

Verify mean value theorem for the following
f(x) = x3—5x%—3x,x € [1,3].

BTL -3

Applying

CO2

8.(b)

Find the Taylor’s series expansion of f(x) = ﬁ about
x=0.

BTL -3

Applying

CO2

For the function f(x) =x* — 4x3, find the intervals of increase
or decrease, local maximum and minimum values, the
intervals of concavity and the inflection points.

BTL -1

Remembering

CO?2

10.

If f(x) = 2x3 + 3x? — 36x, find the intervals on which it is
increasing or decreasing, local maximum , local minimum
values , concavity and the inflection points of f (x).

BTL -4

Analyzing

CO?2

11.

Find the tangent line to the equationx3 + y3 = 6xy at the
point (3,3) and at what point the tangent line is horizontal in
the first quadrant.

BTL -3

Applying

CO2

12(a)

Find the absolute maximum and minimum of
f(x)= x — 2tan"'x € [0,4].

BTL -4

Analyzing

CO2

12(b)

Verify Lagrange’s law for the following
flx)=2x3+x?2—x—1,x €[0,2].

BTL -3

Applying

CO2

13.

Use second derivative test to examine the relative maxima for
f(x) = x(12 — 2x)?

BTL -4

Analyzing

CO2

14.(a)

Examine the local extreme of f(x) = x* + 2x3 — 3x? —
4x + 4. Also discuss the concavity and find the inflection
points

BTL -4

Analyzing

CO2

14.(b)

Verify Rolle’s theorem for the following
f(x)=x(x—-1)(x—-2),x €[0,2].

BTL -3

Applying

CO2

15.

Discuss the curve y = x* — 4x3find the intervals on which
it is increasing or decreasing, local maximum, local
minimum values , concavity and the inflection points of

f ).

BTL -4

Analyzing

CO2

16.(a)

Examine the local extreme of f(x) = x* + 2x3 — 3x% —
4x + 4. Also discuss the concavity and find the inflection
points

BTL -4

Analyzing

CO2




Find the Taylor’s series expansion of f(x) = tan™!x about

16.(b) x=0. BTL -3 | Applying CO?2
Find the local maximum and minimum values of
17. | f(x) =+/x —3Vx using both first and second derivatives | BTL -4 | Analyzing CO 2
tests.
Of all the right circular cones of given slant length [, find the i CcO 2
18.(2) dimensions and volume of the cone of maximum volume. BTL -3 | Applying
Find the maxima and minima of the function . 5
18.(b) BTL -3 | Applying Co

2x3 —3x?% —36x + 10

UNIT-111: DIFFERENTIAL CALCULUS OF SEVERAL VARIABLES

Partial derivatives - Total derivatives - Jacobians and properties - Taylor’s series for functions of two variables -
Maxima and Minima of functions of two variables -Lagrange’s method of undetermined multipliers.

: Course
.No. uestion BT
Q Q Level Competence | Outcome
PART - A
. oor L " : Co3
1. Find o if x=rcoscos0&y=rsinsing. BTL -1 | Remembering

Find the value of %, givenu=log (x +y + 2) , x= ef,

2. y = sint,z =/cost BTL -2 | Understanding Cco3
=Y Z4x ind x 244+ y 2 7% - i
3. Ifu= el y,then find x AT Y 5y tz . BTL -1 | Remembering CO3
4, | Find % if x3+y°3 =3ax?y BTL -1 | Remembering Co3
5. | Find %ifu =sin sin (g) ,Wherex = et,y = t? BTL -2 | Understanding Co3
6. Find 2—1: ifu= g,wherex =et,y =loglogt. BTL -2 | Understanding Co3
7. | Find the value of %, givenu = x? + y%,x = at?,y = 2at. BTL -3 | Applying Co3
If u = x3y% + x2y3where x = at?andy =
- i CO3
8 2at, then find 2—1:. BTL -3 | Applying
2 2 2
0. |Ifu=2Landv =222 find 22 BTL -4 | Analyzing co3
_ U g 0(xy) . CO3
10. | Ifx=uv,y = ~.Find ) BTL -3 | Applying
11. | Write any two properties of Jacobians. BTL -3 | Applying cos3

Find the Jacobian 9u.v) ,ifx =71 coscos &y =rsinsing, ]
12. oro) e BTL -2 | Understanding CO3
u = 2xy,v = x? — y? without actual substitution

Find the Taylor series expansion of x¥near the point (1,1) up

- ' CO3
13. o first term BTL -4 | Analyzing




14. Ex.pandxy +’2x - 3y + 2inpowers of (x — 1) & (y + 2), BTL -1 | Remembering CO3
using Taylor’s series up to first degree term.
If x = u? — v2,y = 2uv find the Jacobian of x, y with _ CO3
15. BTL -4 | Analyzing
respect to u and v
A, .
16. |lfu=""andv=x +y,find aﬁzg BTL -2 | Understanding | ©3
17 State t_he necessary and suff_luent condition forf (x, y)to have BTL -4 | Analyzing CO3
a relative maximum at a point (a,b).
18. | Find the minimum point of f(x,y) = x? + y? + 6x + 12. BTL -3 | Applying cos
Find the Stationary points of
19. f(x,y) = x3 + 3xy? — 15x% — 15y% + 72x. BTL -4 | Analyzing CO3
. . . ) ) : CO3
20. | Find the Stationary points of x* —xy + y* — 2x + y. BTL -2 | Understanding
21. | Ifu=x2+1, v =y? -2 then find ;’((1;‘;)) BTL -2 | Understanding | ©3
Find the stationary points of f(x,y) = x3 + y3 — 3x — ] : CO 3
22. 12y + 20 BTL -4 | Analyzing
23. | Ifu=x+y, y=uv then find % BTL -2 | Understanding Cos
Find the nature of the stationary point (1,1) of the function . CO 3
24, . BTL -4 | Analyzin
) If fyy= 6%, fi= 6Y°X, fory= 9%y yen
- — S hk
o5 Find thg mmlmum value of f= x* 4+ y“subject to the BTL -3 | Applying Cco3
constraint x =1.
PART - B
Find the shortest distance from the origin to the hyperbola
1. x% + 8xy + 7y? = 225 BTL -3 | Applying CO3
A flat circular plate is heated so that the temperature at any
2.(a) | point (x,y) is u(x,y) = x? 4+ 2y? — x.Find the coldest point | BTL -3 | Applying CO 3
on the plate
_yz _ZX Xy . a(u,v,w) . CO3
2.(0) |fu=—,v= Sandw =7, find BTL -3 | Applying
3. | Ifu=log (x*+y?) + then prove that u,,+u ,, =0 BTL -3 | Applying co3
Find Z%if u = x3+ y3 x =acost and y = bsint and verify the _
4.(a) at BTL -4 | Analyzing CO3
result.
. 0(xy.2) - _ . _ . . _ . CO3
4.(b) | Find 306.0) if x = rsinfcosq,y = rsinfsing, z = rcos6 BTL -3 | Applying
Expand x3y? + 2x2y + 3xy? in powers of (x+2) and (y-1
5. pand x y, Xy roxyminp (x+2) -1) BTL -1 | Remembering CO3
using Taylor’s series up to third degree terms
Ifu=log (x3 + y3 + z3 — 3xyz) then prove that Juy Juy
ox dy .
6.(a) | 5, 3 BTL -4 | Analyzing CO 3

9z x+y+z




CO3

6.(b) | If z=e™*bY f(ax — by )then prove that bz—i +a Z—; =2abz | BTL -3 | Applying
- _ _ _ ou , Ou  Ou
7 Ifu=f(x—y,y—2z,z—x), thenshow P % +- BTL -3 | Applying CO3
0
8.(aa) |Ifx+ty+z=uy+z=uv,z=uvw,prove % =u?v | BTL-3 | Applying cos3
Find the extreme values of f(x,y) = x3 +y3 —3x — 12y + _
8.0) | 5, f@y) Y YT BTL -3 Applying CO3
Find the Taylors series expansion of e* siny at the point _
o (—1,%) up to third degree terms. BTL -4 | Analyzing cos
Expand 2 in the neighborhood of (1, 1) as Taylor’s series up to .
10.(a) X BTL -3 | Applying CO3
second degree terms
10.(b) | Find the Maximum value of x™y"zPwhenx + y + z = a. BTL -3 | Applying co3
11. | Discuss the extreme values of f(x,y) = x3y?(1 — x — y). | BTL -4 | Analyzing Cos
Expand Taylor’s series of x3 + y3 + xy? in powers of _ COo3
12.(3) (x — 1) and (y — 2)up to the second-degree term. BTL -4 | Analyzing
If u=xyz,v=x*+y?+z?andw=x+y+z , find
12.(b) | axy. BTL -3 | Applying CO3
a(u,v,w)
13 Find the shortest and longest distances from the point (1,2,-1) BTL -4 | Analvai CO 3
" | to the sphere x2 + y? + z2 = 24 ) nalyzing
Examine ,y) = x3 + 3xy? — 15x% + 72x for  extreme _
14.(a) fxy) =x*+3xy < y BTL -4 | Analyzing CO3
values
Expand e* log [ 1+ y) in powers of x & y up to terms of
14.(p) | ExPaNd € log log (1 +y) in poy o i BTL -3 | Applying Co3
second -degree using Taylor’s series
Find the dimension of the rectangular box without a top of . co 3
15. . . . BTL -4 | Analyzing
maximum capacity, whose surface area is 108 sg. cm.
Ifu=x+y+zu?tv=y+z,ulw=1z,
16.(a) provea(”’”’w) _ is BTL -3 | Applying co3
(x,y,2z) u
16.(b) | Find the minimum value of x?yz® subject to 2x +y +3z = a. BTL -3 | Applying Cos
Find the Taylors series expansion of e* siny at the point _
17. (—1,%) up to third degree terms BTL -4 | Analyzing cos3
18 Find the extreme value of x? + y? + z?subject to the condition BTL -3 | Aplvi co3
(@) x+y+z=3a. ) AR AL
Expand e*Yin powers of (x —1) and (y — 1)upto second
18.(b) | _pand e=in p (x—1) and (y—1up BTL -3 | Applying Co3

degree terms by Taylor’s series

10




UNIT-IV:MULTIPLE INTEGRALS
Double integrals in Cartesian and polar coordinates - Change of order of integration - Area enclosed by plane

curves - Change of variables in Polar coordinates - Triple integrals - Volume of solids.

; Course
.No. uestion BT
Q Q Level Competence | QOutcome
PART — A
1. | Evaluate f N ‘fo;’ BTL -2 | Understanding co4
Evaluate [ [ dxdy over the region bounded by x = 0,x = 2, co 4
2. y =0 andy = 2 BTL -3 | Applying
. .1y . CO14
3. | Change the order of integration |, fyz f(x,y) dxdy BTL -3 | Applying
4. | Change the order of integration " [ f (x, ) dxdy BTL -2 | Understanding co4
5. | Evaluate [ [ 4xy dx dy BTL -1 | Remembering | CO4
6. |Evaluate [ fz dxdy BTL -1 | Remembering co4
7. | Evaluate [ f“Hy 1f5dfy BTL -1 | Remembering co4
Find the limits of integration in the double integral
8 JI  f(x, y)dxdy where R is in the first quadrant and bounded | BTL -3 | Applying co4
x=0,y=0,x+y=1
Find the limits of integration in the double integral
JI  f(x, y)dxdy where R is in the first quadrant and bounded co4
9. 2\ BTL -2 | Understanding
—2 +y—2 :1.
X = 0’ y= O’ a b
Find the limits of integration in the double integral
10. | JI f(x,y)dxdy where R is in the first quadrant and bounded | BTL -2 | Understanding co4
x=1, y=0, y? = 4x
T T . CO4
11. | Evaluate [2 [2sin sin (6 + @) d6 do BTL -4 | Analyzing
12. | Find the area bounded by the linesx = 0,y = 1 andy = x BTL -2 | Understanding co4
Evaluate [ [ [ (x + y + z)dxdydz over the region bounded _ Cco 4
13. byx=0x=1,y=0andy=12z=02z=1 BTL -4 | Analyzing
14. | Evaluate [T [ rdrdo BTL -3 | Applying co4
15. | Evaluate f f dydx BTL -4 | Analyzing co4
16. | Evaluate fms fl”y +Y dxdy BTL -2 | Understanding co4

11




CO4

17. | Evaluate [ [, rdrd® BTL -4 | Analyzing
18. | Evaluate f05 foz(x2 + y2)dxdy BTL -1 | Remembering co4
19. | Evaluate f: fcd [ fg etV +2dzdydx BTL -4 | Analyzing co4
5 Write down the double integral to find the area of the circles BTL -3 | Aoplvi CO 4
0. |2 2sind, r = 4sinb i pplyIng
21. | Evaluate f01 ff xy (x + y)dydx BTL -2 | Understanding co4
2
22. | Evaluate f01 fox (x2 + y?)dydx BTL -4 | Analyzing Co4
23. | Evaluate [T [° r4sindrdo BTL -4 | Analyzing co4
24. | Evaluate ff f: ff xyz dzdydx BTL -3 | Applying co4
1 2 3 . CO14
25. | Evaluate [ dx [ dy [;(x +y + 2z)dz BTL -2 | Understanding
PART - B
. . 4a 2+/ax
, | Change the order of integration 0 f% " xydxdy and hence | BT| -2 | Understanding | CO 4
evaluate it
2.(8) Change the order of integration f” [ %dydx and hence CO 4
(a .
evaluate it BTL -4 | Applying
- -, 2] —
2.(b) Find the ar'ea boun.ded by parabolas y =4 —x and y* = x BTL -1 | Remembering CO 4
' by double integration.
[q2—v2
3 Change the order of integration foa fa_ay ¥ ydxdy and hence | BTL -3 | Analyzing CO4
evaluate it
Evaluate [[ xydxdy over the positive quadrant of the circle BTL -4 | Applying co4
4, xz + yz = az
. . 1 p2-
5 Change the order of integration | fy Y xy dxdy and hence BTL -2 | Understanding CO 4
evaluate it
. . 2 roJ4—y? .
6.(a) Change the order of integration fo fo xydxdy and hence | BTL -2 | Understanding CO4
evaluate it
2 2 .
X .Y _q | BTL-4 | Applying Cco4
6.(b) . : : . AN
Using double integral find the area of the Ellipse @ b
Find the area common to the cardioids r = a(1 + cos) and _
7. r = a(1- cos) BTL -2 | Understanding Co4
8 Evaluatefoa fO\/az—xz fo\/az—yz—zzx dx dy dz BTL -4 | Analyzing CO4
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dx dy dz .
o Evaluate [[f ayiee? , taken throughout the volume of the | BTy -3 | Applying CO 4
sphere x2 + y? + z% = a?.
1 V1-x2 J1-x2-y2  dxdyd BTL -3 | Applyin Cco4
10.(a) | Evaluate, [y [T b pplying
10.(b) | Evaluate [' ) [(x2 + y? + z2)dxdydz BTL -3 | Applying CO 4
Find the value of [[f xyz dxdydz through the positive | BTL -4 | Analyzing co4
11. i H 2 2 2 2
spherical octant for which x* + y* + z* < a“.
i i 2 2
12.(a) Zmd the area included between the curves y“ = 4x andx® = | g+ o Understanding CO4
Yy
12.(b) | Evaluate [° [ [ logz dzdydx BTL -2 | Understanding | CO 4
. . a ra xdxdy
13 Change the order of integration [ [/ 7 and hence | o Understanding CO 4
evaluate it
By change the order of integration and
14. y 92 y d BTL -2 | Understanding CO4
evaluate [, [, ~ xydydx
By changing in to polar Co — ordinates, evaluate :
15. ye g_(xgz+yz) P _ o ® g BTL -2 | Understanding Cco4
Jo Jy e dxdy. Hence find the value of [~ e™*"dx.
16 Find the volume of the tetrahedron bounded by the coordinate | g\ _3 Applying Cco4
. XYz
planesand =+ =+==1.
a b [4
Change the integral into polar coordinates
17. | ca x  «3 ‘ BTL -2 | Understanding Co4
Jy S ﬁdxdy and hence evaluate it
Find thze voItZJme bounded by the cylinder BTL -4 | Analyzing co4
18.(a) x“+y“=1and theplanesx+y+z=3,z=0
Evaluate [ (x? + y?)dxdy over the area bounded by the BTL -3 | Applying CO 4
18.(b) ’ .
parabola y* = 4x and its latus rectum.
UNIT-V: VECTOR CALCULUS

Gradient and directional derivative — Divergence and curl — Vector identities — Irrotational and Solenoidal vector
fields — Vector Integration Green’s, Gauss divergence and Stoke’s theorems — Verification and application in
evaluating line, surface and volume integrals.

; Course
.No. uestion BT
Q Q Level Competence | Outcome
PART - A
Find the maximum directional derivative of @ = xyz? at
1, e=xy BTL -3 | Applying CO5
(1, 2, 3).
Is the position vector r~ = xi~ + yj~ + zk~irrotational?
2. g ’ X Y z BTL -1 | Remembering CO5

Justify.
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What is the value of m if the vector F = (x + 3y)7 +

3. R > . ) BTL -2 | Understanding CO5
(y — 2z)] + (x + mz)k is solenoidal
4. If o = x3 +y3+ z3 then find grad ¢ at (2, 0, 4). BTL -1 | Remembering CO5
— 3 H
5 If ¢ = x° + yz then find grad ¢. BTL -2 | Understanding CO5
6 Find the Directional derivative of ¢ = 4xz? + 8TL 1 | R eri Cco5
: . U - ememberin
x2yz at (0, 2,4) in the direction27 + 37 + 4k. ng
Give the unit normal vector to the surface x? + y? + z2 = 1 _ cos5
7. at (2,3.4). BTL -2 | Understanding
H H 352 —
8 Find the unit normal to the surface xy°z° = 4 at (1,1,3) BTL -3 | Applying CO5
9 If ¢ = 3xy — yz, Find grade at (1,0,1). BTL -3 | Applying CO5
10 _Show thgt the vector F = (x + 3y)T+ (y — 32)] + (x — 22)k BTL -3 | Applying CO5
is solenoidal.
What is the value of a, b, c if the vector
11. | F=G+y+a2)i+ by +2y —2)]+ (—x +cy + 22)k BTL -3 | Applying CO5
may be irrotational
12, Give the unit normal vector to the surface xyz = 4 at (2, 1, 1). BTL -2 | Understanding CO5
oo 3,27 2,27 _ 222200
13, Show t'hat the vector F = 3y°z1 + 4x“z“] — 3x“y“k is BTL -4 | Analyzing CO5
solenoidal.
Show that the vector
14, | F=(@?—2z2+3yz—2x)i+ 3xz + 2xy)j + Bxy — BTL -3 | Applying CO5
2xz + Zz)ﬁ is solenoidal.
15, Show that curl(grade) = 0. BTL -3 | Applying CO5
16. If 7 is the position vector, Find divr. BTL -2 | Understanding CO5
— -2
17, Show thatV (r™) = nr* 7. BTL -4 | Analyzing CO5
H H 2 2 —
18. Find the unit normal to the surface x<+y- -z =10 at (2,4,6) BTL -3 | Applying CO5
Evaluate using Gauss Divergence theorem for F = 4xz1 —
19. | y?j+ +yzk taken over the cube x = 0,y = 0,z = 0,x = BTL -2 | Understanding cos
2,y=2,z=2.
20. State stokes theorem. BTL -4 | Analyzing CO5
21, State Greens theorem BTL -3 | Applying CO5
If F = 3xyT — y?], Evaluate [ F.d#, where C is the arc of the ) CO5
22. parabola y = 2x? from the point (0,0) to the point (1,3). BTL -2 | Understanding
If F = (x2)i 2)j F.dF :
”. (x®)T+ (xy?)7J, evaluate [ F.d# from (0,0) to (2,2) BTL -4 | Analyzing co5

along the path y = x.
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Using Green’s theorem evaluate [, [(2x? — y*)dx +

. - CO5
24. | (x%+ y2?)dy where C is the boundary of the square enclosed | BTL -1 | Remembering
by the linesx =0,y =0,x = 3,y = 4.
25 State Gauss Divergence theorem. BTL -4 | Analyzing CO5
PART-B
! Find the angle between the surfaces x? — y% — z% = 11 and BTL -2 | Understandi cos5
' xy + yz — zx = 18 at the point (6, 4, 3). ) naerstanding
_ 22
2.(a) Calculate the angle between the normals to the surface Xy = BTL -2 | Understanding CO5
at the points (4, 1, 2) and(3, 3, -3).
Find the work done when a force F =(¢ =¥* +X)i-(2xy+y) ] _ CO5
2.(b) | moves a particle in the XY plane from (0,0,0) to (1,1,1) along | BTL -3 | Analyzing
the parabola x = y2.
; Find the Directional Derivative of ¢ = 3x%yz + 4xz* + xyz | gTL -4 | Applying CO5
' at (1, 2, 3) in the direction of 2T+ j — k.
Find the constants a and b, so that the surfaces 5x? — 2yz —
4.(a) | 9x = 0and ax?y + bz*® = 4 may cut orthogonally at the point | BTL -2 | Understanding CO5
(1,-1,2).
Find the unit normal to the surface x2y + 2xz? = 8 at the _ co5
4.(b) point (1, 0, 2). BTL -4 | Applying
- . - - =3 - 2 2\7
5 Find the scala}r potent!al, if the vector field F = (x* + xy*)T + BTL -2 | Understanding cO5
(y% + x2y)j is irrotational
Find the value of a, b, ¢ so that the vector
6.(a) F=@+y+az)i+ (bx—2y—2)] + (=x + cy + 22)k BTL -3 | Analyzing CO5
may be irrotational. Also find its scalar potential
- = _ > 2 -
6.(b) Find the work done by the force F = 3xyi — y*j where C is BTL -2 | Understanding CO5
the arc of the parabola y = 2x2 from (0,0) to (1,2).
. Find the angle between the surface x2 + y% + z? = 9 and BTL -3 | Analvzi cos5
' x? + y? — 3 = z at the points (2,-1, 2). ) nalyzing
Find the work done by the force when it moves a particle CcO5
8.@) | from (1,-2,1) to (3, 1,4) along any path? BTL -4 | Applying
Find the values of a and b so that the surfaces
8.(b) | ax? —byz = (a+2)xand 4x%y + z> = 4 may cut BTL -1 | Remembering CO5
orthogonally at (1,-1, 2).
Find the Directional Derivative of ¢ = xy?7 + zy?%j + xz% k at
9. (2, 0, 3) in the direction of the outward normal to the | BTL -2 | Understanding CO5

sphere  x2 + y% + z% at the point(3,2,1)
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10.(a)

Verify Green’s theorem in  the

3x* -8y?)d 4y —6xy)d
L[( X Y )dx+ (4y —6xy)dy] where C is the boundary of the
region bounded by x = 0,y = 0,x + y = 1.

plane for

BTL -3

Analyzing

CO5

10.(b)

Find divF and curlFwhere F = grad (x3 + y3 + z3 - 3xyz)

BTL -4

Applying

CO5

11.

Prove that area bounded by a simple closed curve is given by
ifc (xdy — ydx).Hence find the area of the ellipse 2_24. Z_j -1

BTL -2

Understanding

CO5

12.(a)

Find the Directional Derivative of ¢ = xyz at P(1, 1, 3) in the
direction of the outward drawn normal to the sphere
x2 + y? + z? = 11 through the point P.

BTL -2

Understanding

CO5

12.(b)

2 d 2 d
Verify Green’s theorem in the plane for-[c[(xy +y )dx+(x7)dy]
where c is a closed of the region bounded by x =y and
2
y =x°.

BTL -2

Understanding

CO5

13.

Verify Gauss divergence theorem for F = (x3)7 + (y3)] + 23k
where s is the surface of the cuboid formed by the planes
x=0x=ay=0,y=az=0,z=a.

BTL -3

Applying

CO5

14.(a)

Show that Stokes theorem is verified for F = (y — z + 2)7 +

vz +4)j - xzk where S is the surface of the cube formed by
x=0,x=2,y=0,y =2,and z = 2 above the XY- plane.

BTL -4

Analyzing

CO5

14.(b)

Verify Gauss divergence theorem for F = (x2)7 + (y2)j +

(zz)ﬁ where s is the surface of the cuboid formed by the planes
x=0x=ay=0, y=bz=0,z=c.

BTL -4

Analyzing

CO5

15.

Verify Gauss divergence theorem for F = (x3 —yz)i—

(2x%y)] + 2k where s is the surface of the cuboid formed by
theplanesx =0,x=1,y=0,y=1,z=0,z = 1.

BTL -3

Applying

CO5

16.(a)

Verify the Stokes theorem is verified for F = (x2)7+ xyj
integrated round the square those sides formed x =0,x =
a,y=0,y=aintheplanez =0

BTL -4

Analyzing

CO5

16.(b)

Verify Gauss divergence theorem for F = (x2)7 + z] + yzk
taken over the cube bounded by
x=0x=1y=0,y=1,2z=0,z=1.

BTL -3

Applying

CO5

17.

Verify Stoke’s theorem forF = (xy + y2)T + x2J in the XOY
plane bounded by x =y and y = x?

BTL -2

Understanding

CO5

18.(a)

Show that the field F ==Y +X)i-(2y+Y)] s jrrotational
and find its scalar potential.

BTL -4

Analyzing

CO5

18.(b)

Find the angle between the surface x logz = y? — 1 and x2y =
2 — z at the point (1,1, 1).

BTL -3

Applying

CO5
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