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Note: This question paper contains two parts A and B.

b)

Part A is compulsory which carries 25 marks. Answer all questions in Part A. Part B
consists of 5 Units. Answer any one full question from each unit. Each question carries
10 marks and may have 3, b c as sub questlons

If A is Hermitian matrix and B is a Skew- Hermitian matrix » prove that (B+iA) is
Skew -Hermitian matrix. [2]
Let A be a square matix of order 3 with Elgenvalues 2,2 and 3 and A is dlagonahzable
{hcn {ind rank of (A-2P= 5 TN [2].,,,,,‘

.......

Stata auchy s roqt tcs.'i '''' ; P P [2]"__
. frrvs
- 2
2) [ ]
Verify Euler’s theorem for the function xXy+yz+zx. [2]
Prove that the transpose of a unitary matrix is unitary. [3]

......

N

Test for convergence
= Z_l: n+1

[3]

Discyiss the apphcabl[lty of Rolle’s. Thcorcm to the- fm]ctlon F (%) =2+(x— 1)3 in the, /™
iriter ml [0,2] . "‘x.w._..s"' S £ BE... 4./
If u=sin™ (—) +tan™ Z show that x%+ygz =0, (3]
y x ox ~ oy

il =

e A 2 5 ]
3-1 2 0 4
4-5 6 -5 7
Solve the equations x+y+z=6;3x+3 Y+4z=20; 2x+ y+3z=13using Gauss
ehm]mnon method o, [5+§},].,

=




7.a)
™y b)
8.a)

b)

by reducing it to Normal form.

Scrlwi:r the system of equat;ons by Gauss’—Seldel method 201: +y— 22 '''''' 1; 3 ,s ‘I
56420y -z =18 2%=/3p 1 20 =257 Lo S [SH8F 57
100 '
Let A=]1 0 1|,and A7 = g 4> +BA+yl, a,B,y € R, then find a+pf+y.
01 0
Fmd Lti'le ‘nature of the quadratrc f‘orm} },Uj‘?_ +2y7 +5{ —xjy 10xz + Gyv_ [5+51 £
------------ OR o

,et A be a3x3 matnc over R such That det (A) =6 and tr (A) =0. If det(A H)—O where T
is the identity matrix of order 3, then find the Eigen values of A .

Reduce the quadratic form 5x* +26)? +10z> + 4 ¥z +14zx + 6xy to canonical form.

[5+5]
[5+5]
OR
Test for convergence of the series
= Z (2n)!

..... b P s T o B . Pk
Examlne for absolute sc'onvergence t.he se-*!es x— > A —;— ~—4— Foon e 7T [5+5] ™
Showthattanx >L, o<x<z

X sin x 2
Fmd the surface area of the solid generated by revolving the loop of the curve
x(x 3) [5+5]
i S , OR - §
e i O
Show that I X" (a—x)”_1 dx=a"""B(m,n). [5+5]
0
If u= f(y z,2—X,x—y) show that — il L0y 208,
ox Oy Oz
""" UV [ o (u;y ;iilii:'-'f.f [
If x; uv y———- détermlne — P P [5+5] ¢
U =P i, (;t, y]
OR

If U=sx+y-zV=x-y+z,W=x*+3"+2"~2yz, show that the functions are
functionally dependent.
The temperature T at any point (x y, z) in space is T 400xyz F1nd the highest

............ [5+5] P
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Note:

This question paper contains two parts A and B.
Part A is compulsory Which carries 25 marks. Answer all questions in Part A.

{ .......... RO f. ,,,,,,,,,, M it | ‘n ,,,,, ,.-' Fivverse i,
PART - A
Solve : ydx—xdy = a(x% +y? )dx
Solve : (D4 —~2D3 —3D% +4D +4)y =0, where D = % . 3]
Lol 2 3] e
1 4 2% then find the rank"bf A
.................... 2 6 5 Ty = - : A
Reduce the following matrix to upper triangular form (Echelon form ) by elementary
1 2 3
row transformations. [2 5 7] (3]
3 1 2

------

", P

AR e L A . 1 2 5
Fmd the Quadratic form corresponding to the matrix Kz 0 3]

5 3 4

aZ 2 9%z

If z=f(x +Ct)+¢(x—ct)then showthat =ct =
_ —1 %%k du Bu = X
If“”u = cos w.f‘w'“ l]‘tgf‘l show that x +y = zcotu
Fmd a Partlal dlffelremla{ equatlon.};y Ehmmatmg arbriral y ﬁmchon B from
2o f (xz - yz)f Foois N AN
Solve: ptanx +gtany =tanz [3]
PART -B
(50 Marks)
y = tan’.J [10].% {

,,,,,,,,,,,,,,,,,, .- s, OR

Solve the equation LY :i? + Ri = E, sinwt where L, R and E, are constants and discuss
the case when t increases indefinitely. [10]

.....



5. Solve the system of equations dx+y+z=4,x+4y-2z=4 3x+ 2y—4z=6 by
LU - Decomposition method. [10]

find 47! and 4* [10]

OR
9. Using Taylor’s series expand f(x,y) = e log(1 + x) in powers ofx and y . [10]
Solve:-.x%(y —z)p +3% (z —x)q —*zz(x y) ....... s
Sojvé‘ """ P + 3q = 53 ‘=r~\ tan(y — 3x) [545} :

...................................... - OR - .
11.a) Find a Partlal dlfferentlal equatlon by eliminating the arbitrary function @ from

O (x% +y% 4 2%, z2 —2xy) =
b) Solve xp+ yg==z. [6+4]

il
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Note: This question paper contains two parts A and B.
Part A is compulsory which carries 25 marks. Answer all questions in Part A. Part B

consists of 5 Units. Answer any one full question from each unit. Each question carries
10.marks and may have-a, b, c as sub questions. ..
¢ .ﬁ_'- /} :‘__. & " . T e,

‘,.----'P?lrt-"; A

l.a)  Prove that E=e"® where D is a differential operator. [2]

. . . b " .
b)  Write the Normal equations for fitting a curve y=a+— from the given data points
x

(i 2 o iy . [3].-, £
©)  Explain the solutiom of th equationx [2)- L
I
d) Evaluate I I%i-x_ using Trapezoidal Rule. [3]
ALY
Write the finite Fourier cosine transform of f(x) in [0,x]. [2]
Find the half range sine series of fx)=x in[0,1]. [3]
Form PDE by eliminating constants from, z=ax+by-+ab. .., 2] .
SOF\{' Bﬂ’l? PDE p xr+ ciy{_'__l! J F : ‘, f . -. g : Py [3]'
S_taté'-.stdkes theofcm. N A <P ....... i EAN— i [2] ......... 4
J)  Find the angle between the surface x2+y2+zz=9 and z=x*+y*-3 at the point (2,-1,2).[3]
Part-B
(50 Marks)
... 2.4)  Find f{2.5) from the following table using Gauss Forward interpolation formula.
; X fss, L f T2 7 | 3 14 )
N . e N/ 120 D44 . W79
b)  Fit the curve y =a+bx+cx® from the following table
X | 2 K 4
Y 0 1 ) 3
R e N OR i W .
Find £(0:5) from the following table using Newton forward interpoltion
h A 0 fw s’ [ [ fi %4 2 T frin] &
Y 7 10 15 34 N

b)  Find polynomial which is passing through the following points
(1, 21),(3,15),(4,18),(6,25)




b)

Find a positive root of 2*—3x=0 using Bisection Method.
Solve  the system of equation using LU decomposmon method (Crout s)

x+5 clhz..;'_— 14, 2x+y+3g: 1 3, 3X+y+4z 73y 17 -

Evaluate y(1.2) and y ( 1 4) by RK method of fourth order 1f Yy = 1+xy, y(l) 1.

Solve the system of equation using Gauss —seidel method:
8x-3y+2z =20, 4x+11y-z = 33, 6x+3y+12z = 35.

0,-r<x<0O
1 0< X < T

x D<x<l
Find the Fourier sine transform of JS(x)defined by f(x)=41-x l<x<?2 [5+5]
' 0, otherwise

Solve the PDE p*y(1+x?) = gx?

Solve the Laplace equation U, +u,, =0 with the following boundary conditions

u(0,y)=0 f0r0<y<7z-

ehle R, 26 26 2F s S
u(x 7). f (x) for V<x<w £5T {
u(x,00=0 for0<x<nx

If fand g are any two vector functions, then show that
V><(f x g) (&-V) f (f V)g + fdivg — gdt\f

o, x x
%

J.

OR
Prove that div curl 7= 0 where f'is a vector point function.

hy'G réen’s theorem

[5+S]

Evaluate _[[ Ands where Z=zzT+xj_' —3yzzl_c- and S is the surface of the cylinder

xzi.?z_, _

---00000---
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Note: This question paper contains two parts A and B.
Part A is compulsory which carries 25 marks. Answer all questions in Part A. Part B
consists of 5 Units. Answer any one full question from each unit. Each question carries
10 marks and may have-a, b, ¢ as sub questions. N
P oy Y Ferimg S iy s T )
i Lo Pt A S ”PART- A e e LN N L
l.a)  State the Law of equilibrium of two forces. [2]
b)  Differentiate between active and reactive force. [3]
¢)  What are the applications of static friction? [2]
d)  Where do you encou nter. the belt friction 2 [3]
e)  Defie the theorerii of Pappus. TN g § [2] 75 fo,
f)  Discuss.the method of finding the centiojds of lengths.of composite v [BY... .
g)  Write the differential equation of rectilinear motion. [2]
h)  State the principle of angular motion in rotation. [3]
i) What are the characteristics of different states of equilibrium? [2]
J)  Discuss the applications of compound pendulum. [3]
PART- B
L e uf A '
Explain the theorem of transmissibilify of forces, ™ T et U RA S L
b) A small block of weight 100 N is placed on an inclined plane which makes an angle
6 = 30° with the horizontal. What is the component of this weight?
i) parallel to the inclined plane ii) perpendicular to the inclined plane. [5+5]
OR
Derivethe equations of-equilibrium_for.a-system of concurrent forces in a-plane. o
A-tollerof weight W £4450 N rests.on @ 'smooth inclinéd plane and is ké&pt from rolling ™
down by a string-as ‘shown in Figuré-t. Usin g the method of projections, find the - o

tension S in the string and the reaction Ry, at the point of contact B. [5+5]




floor. [5+5]
OR
5.a)  Explain the term circumferential tension and its application.
b) A rotating flywheel of radius r = 300 mm is braked by the device shown in Figure 2,
Calcylate the braking moment M produced by a vertical-force P applied-to. the lever at

D if the coeft‘ cnent ef frlctlon between ﬂ1e belt AB and the rlm of the wheel s p. [5+5T

Figure: 2

DISCUSS about the Transfer Formula for Product of Inertia .

.......

Loea;e the centro ld af the shaded aregs shpwn in Fi gure3

: Y fron, 3§ ......... ()R\
Lain %i?7.2) Explam {he Parallél axis. theorem for. moments of i in
b)  Calculate the product of inertia of a rectangle hav1ng s1des of length a and b wrth
respect to axes x and y coinciding with two adjacent edges. [5+5]

.....................................................................................
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8.a)  Derive the differential equation of motion for a rectilinear motion of a particle as stated
by D’ Alembert Principle.
Fise NG00 > E i N Sl B
acceleration of curvili
b) A particle travels with constant speed v along a parabolic path defined by the equation
v=kx*, where k is a constant. Find the maximum acceleration of a particle. [5+5]
Explain the terms fully constrained body and partially constrained body.
If the-pendulum is released from
OB'a$ a“function of thé a
— S’ t % - —
N s
Figure: 4
) OR. Y fe o
4 ions without damping;...” Fi
b) Differentiate between simple and compound pendulums.
¢) Explain the Vibrograph with a sketch. [10]
i ........ “"6&~Om"' ' 7




