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THIRD SEMESTER B.Sc. DEGREE EXAMINATION NOVEMBER 2014

(U.G.-CCS8)
Complexpentary Course
MM 3C 03—MATHEMATICS }
Three Ho;rs' 4‘" ' "R Maximum : ‘30 Wéigﬁt-’age
o Section A ' )

Answer all questiors. '
Each question carries Y weightage.

Show with an examﬁ’l'e that scalar produét'ofVectors is commiitative.
Find the accelération of a particlé with position vector 7(t) =[sin,0,0].
If f=x%+y%+22 find grad £

What is the Cartesian form of 7 (u,v) =[uacosv,ubsinv,u]?

If ¥=gradf, then curl F= o, ¢

Find the unit vef:tof nqr'mal to the surface x? +y2+22=9 .

Ve;rify that iy = ¢® + ax? ¥ b +c-is a solution y" =¢*,

Solve y' ==2xy.

Test for exactness :_-3[70’,7; + -‘b_' =0.% ’I’W
< 2 %

\@‘ Define rank of a matrix. ¥ i ool

o themateie |® g e kg el x e
Is the matrix 7. g| singular or non-singular.?

12.] State Céyley Hemilton theorem.

(12 X % = 3 weightage)
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Section B Q ! :

Answe, all questions. i
Fnch questt.on carries 1 wetghtage 3

w43, Findtheanglebetweenx+y+z-1andx+2y+3z-—6 2
14. Find a paismetric represeniadion of the strmght line through (4, 2, 0) in the direction of [1, 1, C].

a5 Fmd the length of the semi cublCal parabola 7 (t) = [t e | from (0, 0, 0) to (4, 8, 0).
16. Evaluate IF od 7,F(F) =[2,%,5], C:7(t) = [cost,sint,3¢] and 0<t<2r.
¢ ) :
17. Use Green’s theorem to find the area enclosed by the circle 2 +9%=a?
_,@ Selve ‘the initial value problem 2sin2xsinh ydx - cos2xcosh ydy =0,5(0) =1.
Find an integrating factor : 2coshxcosydx = 2nhxsin ydy .
: \ :

3 6

o~ 1 : e
/_ Find the rank of [2 6 12}.' %"‘I/’) 3

&

s : ~ 07 @l
Find the eigen values of | _ e

(€ % 1 =9 weightage)
Section C
~ Answer any five questions.
Each question carries 2 weightage.

22. (i) Find the potential function of [yz,2z,xy].
2
(i) Test whether irrotational: U = [2}’ ,0, 0:’.
2%, Test for path independence and 1f independent, mtegratc from :

(0.0,0)to (a,b,c) : cos(x+ yz) [dx+zdy+ydz] >

24. Evaluate J IF ot dA using Gauss divergence theorem :
it 4

k= {13,3/3,2'6] , S is the surface of the sphere x% 4 32 +2° =4.
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(2’5. Solve y'+ ysinx = e®*

jﬁ. Solve using the transformation 'i‘ =v:2xyy' =y?-x?,

11 1 21
,@ Find the rank by reducing to norzoal form : A ~[2 1 =3 -—GJ.
3 -3 1 2

11 27
@ Using Cayley Hamilton theorem. Find the inverse of: A =|3 11}, L
" . 2 3
(6 X 2 = 10 weightage)
b ; . - Section D

Answer any 1:wo'qt_rtestitzl’w‘T
Each question carries 4 weightage.

'29. State Stokes’ theorem and verify it for F =[y’,z’,x2}. 8 being the portion of the paraboloid-
eyl =zy20,251.

‘/30/ (). Solve y'+2y = y2.
(i1) Fmd the Orthogonal trajectories of y=ce™*
@ Find the eigen values and eigen vectors of :

-2-0 -2] ) o o O
A {C 4 0} s =\ 5 —&
P 2 6 5| e
‘ ! \ 'P * (2 x 4= 8 weightage)
s & ¢ % C \/’ [
2y T % R L
-3 ,j l 'Z ! o [s) © "‘
‘ o -yt ¢ . x'l'/,
| T, TR gﬁ%

\ [T ) a%,
[D o F “f i Y =2

o v@ 2/5‘ -q
- ‘ '8 o ®

& Yy e T
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Reg, No
THIRD SEMESTER B.Sc. DEGREE EXAMINATION, NOVEMBER 2015
(CUCBUSS—-UB)
Complerhenmry Course
MAT 38C 'O%MATHEMATICS
Time : Three Hours ° v ' ' Maximum : 80 Marks
k Part A {Objective Type Questions)
Answer all twelve questions.
/ erte the general form of Bernoulli’s differential equatlon

/@ Find the solution of the differential equation y' = %

/ What is the order of the differential %quahon ¥y (y) +a=07 1

@ State Cayley Hanulton theorem.
}zﬁﬂ What is the rank of &{n x 7) non-singular matnx ?

,@/ Write the normal form ofthe matrix: Ll) ; 2}

>< Write the paratistric s‘equ‘aﬁ”oi_l of the Larve ?—%:— ¥ -‘)—y—— =1 X

3

8. ﬁeﬁne Irrétational/véétor; ,
9. Find curl v; whei‘e v= {Qy, 5x, 0l.

- s

10. Find the tangent to the curve r (t)=ti+ 3 jat 1, 0).-

’

11. Define scalar potential of a vector, |
12. State Gauss’s divergence theerem?

(12x1=12 mar};.é)
Part B (Short Answer Type Questions)
Answer any nine questwns
&T3. PFind the orthogonal trajectories of the family of cutves y=ce™
14. Write the condition for the differential equation Mdx + Ndy = 0 become exact. What is the form of

its solution 7
(

Turn cver
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15] Find the integrating factor of the linear differential equation y' — y=e>*,
: : s R
y 16. Find characteristic roots of the matrix : 01281
001

Mrite the elementary transformations in a matrix.
18. Find the comment of vector a = [4, 2, 0] in the direction of b = [1. -1, 2]

19.  Find the directional derivative of f = xyz at thé pomt P (-1, 1, 3) in the dlrectmn ofi—2j+2k. ¢

20. Find the unit normal to the Ievel surface’ z2; 4 (x +y2) at the point P (1 0, 2). /&,/ \g

21 Fmddwv,whergv=xyzL+.3sz+zk.> . e @ %';9\ ,‘-%\y_) {&\*P@"‘(Q

22. Define Jacobian.

)

@. Find value o’f A ifE= [4 2,2] gl b [2-38,1] are orthogonal Qv b =0

24. Wrxte the formula for finding the area of a plane reglon as a line mtegral over the boundary.
= : ' (9 x 2 = 18 marks)
_Pai't_ o (Shox;.t Eﬁ's"ay. Type Questions)

Answer any six quéstions.

5. Solve the intial value problem ¥’ + y tan x =sin 2x, ¥ (0)=1. ..

26. Solve xy' =y + 3x% cos® (3]
x)
@. Find the eigenvalues and eigenvector corresponding to any one eigenvalue of the
[2 0 -2

matrix ¢ A:.‘ Q=40 = ; : : :
2 000 6 o e
: : =X
2 sl Soborent W ond ATl A% whlee A= 2] = 5
=t - : 3’ 1 1 —_—

r{t)=¢ite’ )




390.

31.

33.

3/3‘*
T

35,

36.

3 . g D 92282

Find tangent to the ellipse .;.( x2 4 % ) at the poxnt P(

3

bo7l

Find the area of the cardioid r = a (1~ cos 6), 0<0<2m

Evaluate the double integral Hy dxdy where R i is the region bounded by the unit circle in the

ﬁrst quadrant.

>

Verify Gréen’ s theorem in the plane for the vector F= (y - 7y) i+(2xy +2x) j and the region

bounded by the x° + y =
7 ‘ (6 x 5 =30 marks)
Part D (Essay Type Questions)
Answer any two questions.
Test for\?onsxstency and solve the followmg system of equatlon

X+ y+ 2+.3=0- - 3x+26y + 22_;9' b
Bx+ y-2242=0. (b)) Bx+ 3y Tz=4
2x +4y+T2-13=0. Tx+ 2%+10z=5.

(a) Solve the differential eq‘uation :
2sm( )dx+xycos(y )dy 0, ¥(2)= [
(b} Prove that Curl(gradf) 0

Verify Stokes’s theorem for F = [3 2 «] over the surface of the parabsloid z=1 - (xz + .‘}"2), z20.

(2 x'10 = 20 marks)




s | Focstriana Sounin | £ K.

92619 (Pages : 3) NRteL i ssimigsvsmessminins

THRIRD SEMESTER B.Sc. DEGREE (SUP?LEMENTARYIIMPROVEMENT)
EXAMINATION, NOVEMBER 2015

(UG—CCSS)
Complementary Course
- MM 3C 03—MATHEMATICS ) -
Time : Three Hours . 5 Maximum : 30 Weiéhtage
Se'céi_on A -

Answer all questions.
Each weightage Y.

1. Show with an example that addition of vectors is commutative.

2. Find the acceleration of a partlcle with position vector ¥ = [3t - 3t 21]

3. Findgrad fiff= %2 4+ y2,

4. Whatis the Cartesian form of the_surfacg F (u, V) = [aucos v, busin v, u?% ?

5. If f =grad f,thencurl F =

6. Find the unit vector normal to the surfacex? + y? + z2=a?. >
7. Verify that y = a cos x + b sin x is a solution of 3" +3 = 0.- S ol
8. Solve y' =ky. - ; . e

@ Test for exactness : 3+ 3xy?) dx + (3x%y + %) dy = 0.0
Qe Define rank of a matrix.

2 2
QAT Is \:3 5} singular or nou-smgular ? I Q[ %0 l xS — QX3
¢ v . -5-6 = 1y
,512. State Cayley-Hamilton theorem.
' (12 x % = 8 weightage)
Section B

Arniswer all questions.
Each weightage 1.

13. Find the angle between [4, 2, 8} and {1, 1, 0.
14. Find a parametric representation of the straight line through (2, 3, 0) and (5, -1, 0).

Turn over
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15. Find the length of the catenary 7 (t) = [t, cosht, 0] fromt=0tot=1. .

If F= [— ¥, - xy] and C is the portion of x? + y% = 1 in the first quadrant, evaluate I Fodr.
. c

: C 1 : > 2
@ Use Green’s Theorem to evaluate the area enclosed by the ellipse x 4 )+ y

= 1.
»}8’. Solve the Initial Value Problem : [(x + l)e" - e’].dfc =xe” dy, y(1)=0.
/16. ) Find an Integrating factor for 2 sin (y?) dx + xy ¢os (y2)dy = 0.
. (\:@Find the rank of 1 2% .
2 4 4
il g 21 . . ‘ i
1. Find the eigen values-of 2 < . r 4

(9 x 1 =9 weightage) '
Section C ¢

- Answer any five questions.
~Each weightage 2.

22." (i) Find the potential function of [2x, 4y, 82}
(ii) Test whether. v = [ ¥, =X, 0] is irrotational.

23. Testfor i)at'h independence and evaluate if independent the integral from (0, 0,. 0) to (a; b;c): 2xy2
dx + 2x% dy + dz.

24. Evaluate’ LIE(I)HJA_NPsing Gauss Divergence Theorem : ?:[x’ ,0, zz], S is the box

3| stloel2aifz 28
.ﬂ{ Solve %)’ =2y + x’e”. ‘ =

(2€ Solve using the transformation y = ux: x)' = y* 4 y.

. ; [0 1
. Find the rank by reducing to normal form: A={4 0

2.

w NN
—_ N




28.

29.

_30.

2

3 : ; , D 92619

E - y 1
Find the inverse using Cayley-Hamilton Theorem A =| 0
i

(S 6 R
WN N

s (5:x-2 = 10 weightage)

Section'D )

Answer any two questions.
Each weightage 4. .

State Stokes’ Theorem and verify it for F = [ vz, x], S being the paraboloid z = 1 — (x2 -i-'y"’.), z20.
; 1
@ Solve y' +%= $(-22)5%

(ii) Find the Orthogonal Trajectories of y = cx/,é i

: oo 2
Find the eigen values and eigen vectors of the matrix A=|-6 7 -4

12 -4 3

(2 x 4:=8 weightage)
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THIRD SEMESTER B.Sc. DEGREE EXAMINA' 261,
(CUCBOSS-UG) LG S/
Complementary Course
MAT 3C 03—MATHEMATICS
Time : Three Hours . = Ma,xiﬁmm : 80 Marks

Section A

Answer all questions.
Each question carries 1 mark.

1. Verify that y = exd is a solution of xy’ =3y.

@) Solve ¥ =%,

3. Test for exactness 2 xydsx + x”dy =0,

. Deﬁﬁe rank of a matrix.
5. Find the characteristic rpots of the matrix.A-.: o 48T
: : S ~ 0 06

6. State the CayleyQHamilton Theorem.
7. I 5[3, 2 0] and [-2, 4, 0] are in equilibrium, find 5.
Find the gradient of the scalar function f(x, y,2)=x%yz.

TNlustrate commutativity of vector addition with an example. " e

- Define a simply connected domain.

®@«> %

State Green’s theorem in the plane. !

12. Give a parametric representation of the sphere. ‘
(12 ¥ 1 = 12 marks)

*

Turn over
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Section B

Answer any nine questions.
Each question carries 2 marks.

, %‘Solve (x2+y)dx+(y2%x)dj=0; .
14. Solve y'_y=4.

' . 1 2
%What is the characteristic equation of [7 1] 2

?Z Solve d%x+3/x:x3.

. . A e
\?g Using Cayley-Hamilton theorem, find A2 if A = [1 » 1] ;

. ” T ' :
. A . . ¢ : e r——
@/:Fmd the rank of [2 i 5] : , ‘ S

19. Find a parametric representation of the straight line through (4, 2, 0) in the direction of [1, 1, 0l.

%Find a tangent vector and unit tangent vector for 7 ®)= [t, ’ts,o] ;
21. Show that the form under the integral sign is éxact‘:
Iex‘y - (dx-dy+22zdz).

L %2// Give the standard form of the Bernoulli equation with a suitable example. ‘ %
% Using Green’s theorem, find the area enclosed by the ellipse : ;
N

2 2
.x42'+y4=1' '
D , 2
2{ Fmdcu_rlof»[%,%,—xy/z ].- |

(9 x 2 = 18 marks)
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Section C

Answer any six questions.
Each question carries 5 marks.

(38

% Fmd an integrating factor and solve/

(x2—2x+2y2)dx+2xydy=0_

@ Find the Orthogonal TraJectones of y=ce™® /

11
@/{leduce to normal form and find the rank of A=|1 2
- 4: 3
) Solve : x+2y+32=0 58
2x+y+3z2=0 /

D CO
A

3x+2y+2=0.
SRS o, SN
29. Venfy Cayley-Hamllton theorem for A=|-1 2 -1].

i -1 2

Find the length of the vector 7(t) = [t, cosht,0] from¢=0tot = 1/

(i) Prove that curl (grad ) =0 for any twice dlfferentlable scalar function &—

(ii) Prove that div (curl #)=0 for any vector 7.

32. Use Gauss Divergence Theorem to evaluate :-

ﬂf‘oﬁdA;f‘=[x2,0,22] SistheboxI;lsl,]y|‘s3;|z|s'2.
S s :

Wd the work done by a Force F-= [yz, -2, 0] in moving an object along the straight line segment
from (0, 0) to (1, 4).
‘ | (6 x 5 = 30 marks)

- Turn over
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Section D

Answer any two questions.
Each question carries 10 marks.

34. Find the characteristic roots and any two characteristic vectors of:

8 -6 2
=l-6  Tu=4l
2 -4 3

é () Find the tangential and normal acceleration of F(t)= [0, 0, 5t2]-
(ii) Find the directional derivative of f(x,y) iaﬁ_tﬁ at (1, 1) in the direction of [2, — 4].

' s x —=xy
(iii) Given v =gradf, find " p'ig v =[%’?*z’§"‘]-

36. State Stokes Theorem. Verify it for :

§'=[22,5x,0], S is the square 0<x<1,0sy<lz=1.
(2 % 10 = 20 marks)
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| | THIRD SEMESTER B.Sc. DEGREE (SUPPLEMENTARY)
NOVEMBER 2017

'-(UG—CCSS)
| MM 3C 03—MATHEMATICS | 7
Time : Three Hours ‘ » - * Maximum : 30 Weightage

" PartA

Answer all questions.
Each question carries Y4 weightoge.

1. | Give the explicit form of the general first order linear ordinary differential equation.
2. Solve y' = —ky?. | |

3. Is2xydx +x%dy = 0 exact 7

4. Define rank ofa matrix./ ; |

: T« —.9y + 8 - T
5. StateTrueorFalse 8x + by + 9z

0 is a homogeneous system of linear equations.

-1 0 0

6. What are the characteristic roots of A=| 0 -2 0 9
‘ 0 0 -3]

7. 1Is the cross product of vectors associative 2
Curl (Vf) = ——
9. What is the Laplace’s equation ?

10. Give the parametric representation of the cylinder x2+y%= 4,-1< z<1.
11. [Fodr is independent of path in a domain D iff. F =
C P

- 12. Give the equation of the catenary.
' ; (12 x ¥% = 3 weightage)

Turn over




13.
14.
15.

16.

17.
18.
19.

20.

21.

22.
23.
24.

25.

26.

27,

28.

2 (83538
Part B

Answer any nine questions.
Each questzon carries 1 weightage.

Solve the IVP y'= —y/x ¥ = 1
Show that e is an 1ntegrat1ng factor of sin y dx + cos y dy.

- Give the Bernoulh S equatlon

5 1 3

What is the rank the matrix [-2 -1 31?7
: ' 4 0 9

State a necessary and sufficient condition for the system of linear equations AX = B to be consistent.
State Cayley Hamilton theorem. ;
Find the angle between [1 2 3land [-1 1 2L

Define the scalaf triple product and evaluate (.; i é)

Show that div (curl V) 0.

Find a unit vector normal to x* + y +22-a2=0.

Find the area of the region bounded by the cardioid r =a (1 —c0s0),0<0<2n.

State Stokes theorem. - : -
‘ (9 x 1 =9 weightage)
PartC

Answer any five Quéstions.‘
Each question carries 2 weightage.

Find an integrating factor and solve (x2 -2x+ 2:}'2) dx +2xydy =0.

Find the orthogonal trajectories of y = cx32,

, : _ 111 1
Reduce to normal form and hence find therankof A=|1 2 3 4|
4 3 2 1}

1 7]
Use Cayley Hamilton theorem to find At 1f A [ :l

-2 4



29.

30.

31.

-32.

33.

3 C 33538
Show that the form under the integral sign is exact and evaluate
: (2,4,0)

] e +2* (dx - dy +22dz).
0,-1,1) -

Evaluate by Gauss Divergence theorem IIﬁOZdAwhere F =[cosy,sinx, cosz] and S is
. % :

4y <4 |z]<2.

If fis any scalar functiofl, show that V(f n) =nf V.

Using Green’s theorem, evaluate q';F"od;, where F = grad (sin x cos y) and C is the ellipse
. e st
2522 + 9y2 = 295, :
(5 x 2 = 10 weightage)
Part D '

Answer any two questions.
Each question carries 4 weightage.

() Find the entire length of the hypocycloid 7 (£) = acos® ¢ i +asin’t }
(i) Find the directional derivative of F = xyz at P (-1, 1, 3) along @ = i - 2] + 2&.

(iii) Find whether v= [y, - x, 0] is (a) irrotational ; (b) incompressible ?

34. Solve if possible :

2c —y + 32 =9
x+y+2z =6
x—-y+z =2.
‘ (2 x 4 = 8 weightage)
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 THIRD SEMESTER B.Sc. DEGREE EXAMINATIO
" | ~ (CUCBCSS—UG)
Complementary Course
MAT 3C 03—MATHEMATICS

Time : Three Hours : ‘ Maximum : 80 Marks

y

#
&
<

Section A

Answer any ten questions. -
Each question carries 1 mark.

1. Verify that y = ¢ sec x is a solution of y' = ytanx. .
2. Solve y' =—ky?.

3. Test for exactness : sinhxcosy dx—coshxsinydy=0.

4. Define rank of a matrix.

: -11 "0 O
5. Findthe characteristicrootsof A= 0 -5 0/.
: 0 0 9

6. State Cayley-Hamilton Theorem.

=3

If p, [1, -1 3land[-3, 2 4] arein equilibfium, find p.

8. Find the gradient of f (x, y,2) = x% + 92 + 22

9. Illustrate commutativify of the vector dot product with an eXample.
10. Define a simply connected domain.

11. State Green’s Theorem in the plane.
12. Find the unit normal vector to the sphere x2 + y2 + 22 = a2,

(10 x 1 = 10 marks) .

Turn over



13.

15.
16.
17.

18.
19.
20.
21.
29.

93,

24.

" Solve y' —y = 2%,

Find the curl of [255, 4y, 8z].

B i ' ©1C 81164
Section B
iy ‘A;iétber-any ten questions.
Each question carries 2 marks.

Solve ¢ dx + (xe” + 2y) dy = 0.

Find the characteristic equation of A = [Z _81]

Solve'dydx+%=x. :

3 4

Using Cayley-Hamilton Theorem, find A%if A =[ ]

Firidthé’rankofAE[l 4 3]. >-

2 4 17
Find a parametric representation of the straight line through (2, 3, 0) and (5, - 1, 0).

Find a tangent vector and unit tangent vector for 7 () =[2 cost, 2 sint, 0].

Show that the form under the integral sign is exact I2xy2dx +oxPydy+dz,

- Give the standard form of the Bernoulli Equation with an example.

Use Green ’s Theorem to find the area enclosed by the ellipse x%G +7 45 =1,

(10 x 2 = 20 marks)



'25.

26..

217.

28.

29.

30.

31.

32,

Find the length of 7 &)= [aco’s3 t_; asin® i, 0] fromt=0tot=

& o SN e 1 os118e
Section C

Answer any six questions.
- Each question carries 5 marks.

Find an integrating factor and solve : (xy® +y) dx +2 (x%y% + x + y4) dy 0.

: oy i
Find the Orthogonal Trajectories of y = cx/z

1000}

Reduce to normal form and find the rank of A=|1 4 -6 -10|.
|b 8 ~12 -19
' ‘x+ 3y - 22=0
Solve the system of equatlons % —y + 4z=0
x- 11y +14z=0. .
112
Venfy Cayley-Hamllton Theorem for A=({3.1 1
2 31

oA

(i) Prove that for any twice differentiable scalar furic_tion ‘f, curl (grad f) =0.
(ii) Prove that for any vector v, div (curl 5) =0.

State Gauss Divergence Theorem and use it to evaluate HF on dA,F= [xs, At zs], S is the

- surface 2 + 52 + 22 = 16.

33.

Find the work done by F= [ex o é‘y , € ], ¢ is the curve [t, 2, ¢] from (0,0,0)to (1,1,1).

" (6 x 5 = 30 marks).

Tarn over
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Section D
Answer any two questions.

Each question carries 10 marks.

41

34. Find the characteristic roots and characteristic vectorsof A=| 1 3 1|
' . o =31 -8

b

35. @) Find the tangential and normal acceleration of r@=[2 cost, 2 sin t,8].
(i) Find the directional derivative qf f (x,y,2)=xyzat(-1,1,3) in ti1e directidp of [1,-2, 2]
(iii) If v=grad ¥ find ¢ for v= ty_z, 2x, xy]. ,

36. State Stoke’s Thebrem é.n’d verify it for F= [x2 - y2, 2xy, 0], S is the surface of the

rectanglex=0,y=0,x=a,y=0.

(2x10= _2'0 marks)
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10.
11,
12.

13.

14.

THIRD SEMESTER B.Sc. DEGREE EXAMINATION, N
(CUCBCSS-UG)
Complementary Course
MAT 3C 03—MATHEMATICS _
: Three Hours Maximum : 80 Marks
Part A (Objective Type)

Answer all the twelve questions.
Each question carries 1 mark.

Write the general form of Bernoulli’s differential equation.
' X
Solve ¥' =3

What is the degree of the differential equation x®y"'y +2¢*y" = Q.

State Cayley-Hamilton theorem.

What is the determinant of a 2 x 2 matﬁx whoserank is 1 ?

2 31
What is the normal form of the matrix ( 4 5 1) ?

Find the resultant of the vectors p = [4, — 2, - 8], ¢ = 8, 8, 0].

Write the parametric representation of a straight line through the point (4, 2, 0) and in the direction
of the vector i + j.

Define gradient of a function.
Find the directional derivative of f=x —y at (4, 5) in the direction of 2i + j.
Define a smooth curve.

State Green’s theorem in plane.
(12 x 1 = 12 marks)
Part B (Short Answer Type)

Answer any nine questions.
Each question carries 2 marks.

‘Write the condition for the differential equation Mdx + Ndy = 0 become exact. What is the form of
its solution ?

Find an integrating factor for 2xydx + 3x2dy = 0 and solve it.

Turn over



15.

16.
17.

18.

19.
20.
21.

22.

23.

24.

25.

26.
27.

28.

29.

30..

2 D 51292

4 3 1
' Find the characteristic roots of the matrix | ~ 4 ._: -; i
1

Write the elementary transformations in a matrix.
Find the component of a = [4, 0, - 3] in the direction of b = [1, 1, 1].

Find the arc length parameter for the helix r(t) =[acost, asint, ct).

Find div v where v = 2% + y2j + 22k
Define Jacobian.

Show that curl(z+v)=curl u+curl v.
Find v2f where f =¢?*sin2y.

(4.3) ;
2
Show that I 8z°dx +6x2dz ig path independent.

i

Write the formula for finding the area of a plane region as a line integral over the boundary.
(9 x 2 = 18 marks)
Part C (Short Essay)

Answer any six questions.
Each question carries 5 marks.

Solve (2x-4y+5)y +(x-2y+3)=0.

Solve 2x tan ydx + sec2ydy = 0.
Find the eigen values and eigen vectors corresponding to any one eigen value of the matrix :

8 6 2
-6 7 -4\
2 4 3

1 5)
Use Cayley-Hamilton theorem to find A~! and A3 where A is (3 8}

Find the speed and‘tangential acceleration of an object moving along the curve :

r(t) = costi +sin 2¢j + cos2¢k.

Find unit normal vectors for the surface 2 = (x2 + yz) at (6, 8, 10).




31.

32.
33.

34.

35.

36.

y=1-x22=1-x2,

3 ' D 51292

Find the volume (;f the regidn in space-bounded by the co-ordinate planes and the surfaces

Find the area of the region in the first quadrant bounded by the cardioid r = a(1+cos6).

Verify Greens theorem in the plane for F = [8y2, x — y¥] and the region is the rectangle with vertices
(1, 1)9 (—19 1), (_la _1), (1, —'1).

(6 x 5 = 30 marks)
Part D

Answer any two questions.
Each question carries 10 marks.

Test for consistency and solve the following system :

(a) 2x+y+z=5 (b) x+2y+3z2=14
x-y=0 2x-y+bz=15
2c+y-z=1 -3x+2y+42=13.

Solve (2) 2 sin(yz) dx + xy COS(yz) dy=0,y(2)= Jg ;(b) Find the angle between 3x + 5y = 0 and
4x -2y =1, _
Verify Stoke’s theorem for F = [y2, — x2, 0] over the circular semi-disk x2 + y? <4,y>0,2=0.

(2 x 10 = 20 marks)
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Answer all the twelve questions.
Each question carries 1 mark.

1. Write the general form of first order ODE.
2. What.do you mean by exact differential equation ?
3. Define dot product of two vectors.
=4, State Cayley Hamilton theorem.
s When will you say two matrices are equivalent ?

6. Define curl of a function.
7. Fihd the veuilbant of the veelrs p=[2,4,-5],4=[1,-6,9]

8. Define characteristic polynomial of a matrix.
dy :
9. What is the order of the differential equation y(a) +8x=0.

10. Find the directional derivative of f = x2 + y2 at (1, 1) in the direction of 2i 4.

11. Write the general form of Bernoulli differential equation.

12, State Gauss’s divergence theorem.
(12 x 1 = 12 marks)

Part B (Short Answer Type)

Answer any nine questions.
Each question carries 2 marks.

c .
13. Verify that ; is a solution of the differential equation xy’'=-y,c is a constant and x # 0.

' 1'4‘.,“ Find the curve through the_point (1, 1) in the xy-plane having at each of its points the slope — L;,—

\

. . Turn over



15.
16.
k.
18.
19.

21,
22.

23.

24.

25.
26

o7,

28.

29.

30.

; - | . D 71693
Solve 2xyy' = y* —x2.
Let u=(1,-3,4) and v=(3,4,7). Wil e ditanos bobweon o andn.
Find the projection of a = [1,-38,4] in the directior; of b=[3,4,1].
Find the vl tangent vector T to the curve C= B(z)= (t2 39,2 24 5) ip R* when =2,

Fmd the component of (1,1 3) in the direction of (0, 0, 5).

Let A=(i _23) and f(x) 253 —4x+5.Find f(A).

Show that curl (u +v) =curl u . éurl v.

Show that every elementary matrix E is invertible, and its inverse is an elementary matrix.
e (3 EJ : - :
Show that j © nz) .* (cos ydx —sin ydy) is path independent.

Find the length of the curve r(t)':_[t,coshi]ifrom t=0 to ¢ =1
| ‘ e | (9 x 2 = 18 marks)
Part C (Short Essays)

Answer any six questions.
Each question carries 5 marks.

Find all the curves in xy-plane ‘whose tangents pass through the point’ (a b)

Solve cos(x+y)dx + (3y +2y +cos(x + y))dy =0

' Find an integrating factor and solve the initial value problem (

(ex+y +yey)dx +(xey —i)dy =0,y(0)=-

Find the stralght line L; through the point P : (1 3) in the xy-plane and perpendlcular to the
stralght line Ly:x-2y+2=0.

Find the volume of the tetrahedron with vertlces (O 0, 0), (1, 2, 0), (3,3, 0), (1 1 5)

Show that the integral 'LF-d" = _L 2xdx+2ydy +42dz is path independent in any domain in space
and find its value in the integration from A :(0, 0, 0) to B : (2, 2, 2).

' - 1 A o
31. Describe the region and evaluate L J:, (1 — 2xy) dydx.



32.

33.

34.

36.

3 D 71693
Find the area of the region in the first quadrant bounded by the cardioid r = a(l +cos 9).

Verify Greens theorem in the plane for F = [—y3,x3] and the region is the circle x? + y2 = 25. :
! (6 x 5 = 30 marks)
Part D

Answer any two questions.
Each question carries 10 marks.

- {11 -8 4
Iet A=| 8 1 2§
: Ao x

(a) Find all eigen values of A.
(b) Find a maximal set S of non-zero orthogonal eigenvectors of A.
(c) Find an orthogonal matrix P such that D = P‘1 AP is diagonal.

Solve :

(a) 2 Sin(yz)dx+xycos(y2)dy =052 - \ﬁ
2
(b) Find the angle between x—y=1 and x-2y=-1.

Evaluate the integral by divergence theorem F=[z-—y,y3,2z3], S the surface of

Wizt e gla 3
2x10= 20 marks)
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| ' Part A (Objective Type) |

Answer all the twelve questions:
Each question carries 1 mark.

1. What do you mean by a homogeneous equation ? '

2. Consider a system of linear equations in n unknowns with augmented matrix M=[A, B]. Then,

the solution is unique if and only if rank (A).

. } o
: d;
3. What is the order of the differential equation ¥ (Ey) +8x=0.

4. State Cayley-Hamllton theorem

5. What is the determinant of a 2 x 2 matrix whose rankis1?

S (2 391
6. What is the normal form of the matrix ( 4B 1] ?

7. Define eigen value of a matrix.

8. Define divergenee of a vector field.

9. Define gradient of a function.
10. Define the derivative of a vector function.
11. Define a smooth curve.

12. State Gauss’s divergence theorem.

(12x 1=12 marks)w

r

Turn over



13.
- 14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

2 D 91751

Part B (Short Answer Type)

. Answer any nine questions.
Each question carries 2 marks.

Solve the initial value problem y' =3y, y (O) =5.7.

Find an integrating factor for 2cosh x cosydx =sinh x sin ydy and solve it.

Find the angles of the triangle with vertices (0,0,0),(1,2, 3),(4,-1,3).

. 6 4
Find x, y, 2, t where 3 FA + W
ot -1 2t g+t 3

Solve the system :

o Sy-4
-2x +6y=-8.

: 1
Show that circle of radius a has curvature o

¥

Find a unit normal vector n of the cone of revolution 2% -4 (x2 + yz) at the point (1,0, 2).

Find the directional derivative of f = x> + ryz ~zat (1,1, - 2) in the direction of (1,1, 2)
Show that curl (u +v)=curl u +curl v.

Show that div kv = kdivv.

,, 3,z _
Show that I((o nz)) e* (cos y dx —sin y dy) is path independent. :
Write the formula fof finding the area of a playie region as a line integral over the boundary.

(9 x 2 = 18 marks)



25,

26.

217.

28.

29.

30.

31.

- 82.

33.

3 ‘ D 91751
Part C (Short Essay)

Answer any six questions.
Each question carries 5 marks.

Show that the férm under integral sign is exact in the plane and evaluate the integral

.‘((111) 1) © Y (xdx + ydy).

Solve 2x tany dx + sec® ydy = 0.

2 2 -5
Find the minimal polynomlal m(t)of A=|3 7 -15|.
12 -4

3 -4 '
Let A= (2 o 6} Find all eigen values and corresponding eigen vectors. Find matrices P and D

-

such that P is non- s1ngular and D = P !AP is diagonal.

Let L be the linear transformation on R2 that reflects each point P across the line y = kx, where

k>0.
(a) Show that v; =(k,1)and vy =(1,- k) are eigenvectors of L.
(b) Show that L is diagonalizable, and find a dia‘éonal representation D.

Find the straight line L, through the point P:(1,3) in the xy-plane and perpendicular to the

stralght line Ly :x - 2y +2=0.

. 2 ’ »
Evaluate the double integral -UR y” dxdy where R is the region bounded by the unit circle in the

first quadrant.

Solve 2x tan ydx + sec? ydy =0.

Verify Greens theorem in the plane for F = [— y3, x3] and the region is the circle x? + y? = 25.

(6 x 5 = 30 marks)

Turn over .
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Part A (Objective Type)

Answer all the twelve questions.
Each question carries 1 mark.

Define ordinary differential equation.

The solution of the differential equation y’ — 1 + y2is

d .
The degree of the differential equation d_y = — 2sin x cos X is
X

The rank of the matrix A = B ﬂ 18—

State True or False : The following two matrices are equivalent :

5 5 -5 -1 1 -1 -2 -4
1 -1 -2 -4 2 3 -1 -1
3 1 3 —-2|and|3 1 3 -2|
3 -3 3 -7 3 -3 3 -7

01
6. The characteristic matrix of the matrix { 4 0} is

Maximum : 80 Marks

7. Find the resultant of the vectors p = [4, -2, -3], q = [8, 8, 1], and u = [- 12, - 6, 2].

8. For thevectorsa=1[1,3,2],b=[2,0,-5],andec=1[4,-2, 1], find (a - b) c.

138493

Turn over



10.

11.
12.

13.

14.
15.

16.

17.

18.

19.

20.

2

The vector function r (¢) = (4 + ¢) i + (2 + t) j represents

138493

D 11860

Let 7 (¢) = 5t k be the position vector of a moving particle, where ¢ > 0 is time. Then the acceleration

vector of the moving particle is
If 5 =e* (cos yi + sin yj) then div § =

When we say that a vector valued function is conservative ?

Part B (Short Answer Type)

Answer any nine questions.
Each question carries 2 marks.

d
Verify that y = e* is a solution of the differential equation X 4y.

dx

Solve the initial value problem 2xy’' —3y =0 ;y (1) = 4.
Show that the equation :
ydx +xdy =0

is exact and solve it.

Reduce the matrix to its normal form.

S O O
S O =
S = N
S W

Solve completely the system of equations :
x+3y—22=0
20— y+4z=0
x—11y+142=0.

Find the eigen values of :

= N R
W N N

Prove that (w+v)' =u’ + Vv'.

(12 x 1 = 12 marks)

d
Find g in the direction of the vector 4i + 4j — 2k at the point (1, 1, 2) if £ (x, y, 2) = x2 + y% — 2.

ds

138493
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21. Show that F (x,y) =(cosy +y cos x) i + (sin x —x sin y) j is a conservative vector field.
22. Find the unit tangent vector at a point ¢ to the curve r =a cos¢1i + a sin ¢ j.

23. Find unit normal to the surface x2y + 2xz = 4 at the point (2, — 2, 3).

24. Verify that w = x2 — y2 satisfies Laplace’s equation y2w = 0.

(9 x 2 = 18 marks)
Part C (Short Essays)

Answer any six questions.
Each question carries 5 marks.

25. Write in the linear form and then solve sin 2x % =y + tan x.

X

26. Determine the rank of the following matrix, by reducing to echelon form :

O H O K
o Q o Q
QL o o
H O R O

27. Show that the system of equations :

x+2y+ z =2
3x+ y—-2z =1
4x—-3y— z =3
2x+4y+2z =4

is consistent and hence solve them.

28. Find the eigen values and the eigen vector corresponding to the largest eigen value of the matrix

3 10 5
-2 -3 -4\
3 5 7
1 2 -2
29. Using Cayley-Hamilton theorem find the inverseof A={2 -1 4.
3 1 -1

Turn over
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30. Evaluate the line integral _[ F-dr with
C
F (r) = 5zi + xyj + 222k
along the straight - line segment C : ¢ti + ¢j + tk, 0<¢ <1.

31. Evaluate the surface integral ” F-n dA by the divergence theorem where F = [x2, 0, 22] and S is
S

y|<3,

the surface of the box given by the inequalities | x| <1, z | <2.

32. Evaluate the flux integral I I F-n dA where F = [ezy Je 22 o2 ], and
S

1
S:r:[SCosu,Ssinu,v],OSuS5n,0£v£2.

33. Apply Green’s theorem to evaluate ¢ (22— y2) dx + (x2 + y2) dy, where C is the boundary of the
C
area enclosed by the x-axis and the upper half off the circle x2 + y2 = a2.
(6 x 5 = 30 marks)

Part D

Answer any two questions.
Each question carries 10 marks.

34. Find the orthogonal trajectories of the family of curves x2 + y2 = ¢2.
35. Investigate for what values of a, b the system of equations :

X +y + 22= 2

20—y + 3z=10

bx—y + az = b

have unique solution.

36. Calculate the line integral ¢ F.r'(s) ds using Stoke’s theorem, where F = [- 5y, 4x, z], and C is the
C

circlex? +y2=4,z=1.
(2 x 10 = 20 marks)

138493



