FACULTY OF ENGINEERING
B. E. (AICTE) Il - Semester (Suppl.) Examination, December 2019
Subject: Mathematics - I
Time: 3 hours Max. Marks: 70

Note: Answer all questions from Part-A. Answer any FIVE questions from Part-8.
PART - A (20 Marks)

1. Reduce the lolowing matrix 10 row echelon form and find its rank. 2
1 -2 3
Y B P\
$ -8 11 @
2. Find the spectral radius of the matrix. b& 2
3 21 (]/
020 »
123
3 Under what condtion the following d is exact 2
[f(x) + gly)] dx + [hix) + diy)| dy = O
4 Write Riccati's equation and Cla equation. 2
§ Find the orthogonal tamily of curve x*+18y° = ¢ 2
6. Find the solution of the problem. 2
4" -8y +Jy =0 ) 0=3
T. uumm-}fiﬂmdnmw 'y +dxy 2y =0 Find
e independent solution and write the general solution 2
8 Using Gamma functions. evaluate the integral 2

9. Express 3P,(x) « 2P x) + 4P,(x) + 5P (x) as a polynomial in x, where P_(x) s the
Legendre Polynomial of order ‘'m’. 2
10.Solve the following initial value problem using Laplace transform 2
y'+4y=0 y0)=1 y(0)=6
PART - B (50 Marks)

11 Find the eigenvalues and the corresponding eigenvecions of the given matrix. 10

$e

<
oNn o



Code No 2882/ACTE
v 5
12 (a) Defire the integrating factor of the non-homogeneous first order inear equation 1
& plxty = rtx).

(b) The innal value problem governing the cument | flowing in a seres RL circult
when a voltage w(t) = t is appled, is given by 4

lol%-t 120, 0)=0

where R and L are constants. Find the current 1) at teme ’\
'

mmmmmuumg-nfnb‘ -yl 88
soluton. [
13.(a) Show that e*, ™, e™ are the fundamental solusons 3
y* - By* + 11y - By « 0 on any interval ’
mmumman-n-’g'-‘ 5
Y by -s0cK unmdﬁ
14 (a) Show that the following recurmence 8
(Ne1) P () = (2ne1)x P, n P, \(x).
Using above relation Polynomials Py(x). Pyx). Puix) gven that
Pyt and P(x) »
(b) Show that Py(x) h;numuunmw. 1) 2
15.(a) Find the Laplace of the Plecewise continuous function 5
' 0_;/ Osts2 |
t 22 kisaconstant
{b) Laplace transform of 5
5s+3
 (B-INS +2848)
16. Reduce the quadratic form Q « 2(xy + yz + zx) to canonical form by orthogonad
ransformation and find ts rature 10
17.(a) Find the orthogonal trajectories of the family of the Confocal Conics
50;&-‘ where A is the parameter. 5

(b) Find the orthogonal trajectonies of the cardioids = al! - cos 0). 5



Code No. 2882/AICTEM
FACULTY OF ENGINEERING
B.E. ll-Semester (AICTE) (Main & Backlog) Examination, November 2020

Subject : Mathematics - Il

Time : 2 Hours Max. Marks: 70

Note: Answer Any five Questions from Part-A & Any Four Questions

From Part-B.
PART = A (5x4=20 Marks)
1 Examine whether the vector (1, 2.), (3, 4), (3, 7) are linearly independent
2 If1,-1, 2 are the eigen values of a 3 x 3 matrix A, find the of the
matrix A* - 2A" + L
3 Deline exact differential equation. GD
4 Fmdmmmumdnw-mm....-&
5§ Find the complementary function of (D? + D + 1Py =
6 de..goﬁ.o. P
da s

7 Evalate r| - )

{ )
8 State Rodrigue’s formula and hence @).
9 Find L{e" sint cost)

10 Evdumg%.- using

11 (a) Test for con

5, +25,42,=2, 3

[ |}
(b)F'nd@ummﬁmda-.: i -2 andhence find A",
{1 2 i ]
12(.)@]-'.'.3«!41 s(2s'y' ="y =0 p
(b) @ orthogonal trajectories of the family of parabolas y? = 2cx + ¢
13 (a) Find the general solution of the differential equation
d'y

B (]
— yw e 1) .

&'
(b) Solve y"* + 2y’ + 2y = " cosx by the method of variation of parameters.

14 (a) Evaluate ,7."_ using Beta and Gamma functions.
s Wl=1

(b) Show that #_0) = (- 1) ———=2""1  and P.(0)=0.
248 in
.2
Code No. 2882/AICTE/M
2.
15 (a) Find the inverse Laplace transform of ».-'i’:‘.

(b) Apply Laplace transforms to solve y* + y = 3cos2r, y'(0) = 0 = y(0).

16 Reduce the quadratic form Q = 2(xy + yz + zx) to Canonical form using orthogonal
transformation.

17 (a) Showthat r| = - Jx .
\2)

(s +1Ks-1)

YV

Eerre F 4
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Code No 18268/AICTE

FACULTY OF ENGINGE ¥ NG
BE N Semester (AICTE) (Main) Eramination October 2021

Subject Mathematics - it

Note ) First Question is compulsory and answer any three questions from
the FOMaining six questions
%I Answers 1o each question MUst be written at one place only and in
mlmotwnnwyoccmmﬂnmmuonm
Missing data i ANy may suitably be assumed

m-uwmmmmm.vm_ vumn

)

' a Find the rank of the matrix 4

v Solve 20y + ¢ ul «'dy
¢ Sohell « 9 wsm\s

¢ E-uuajr"(: e ) dv interms function
: |

Px

B ==
- -
.

e Fndiy'd voim's)

f Fmal :
¥ ; r
(o o1l

§ Cwaluate or,(.)r\ 67(x)as a polynomual of ,

(Ix18=54 Marks)




Code No. 154,

(b) Evaluate ::t [rrf(m- )].

6 (a) Find L”ut “sindu du}.

]

L

e
() Find '} 5755

7 (a) Find the orthogonal trajectories of the family of curves y' +3x'y &
3 cl

arbitrary constant. m\\
(b) Solve x*y" - xy'~3y=x"logx. | P~
2 ‘!&\)
oeen N
N

7’




Code No. 15010/AICTE

FACULTY OF ENGINEERING
B.E. (AICTE) Il-Semester (Backlog) Examination, July 2021

Subject : Mathematics - Il
Time: 2 hours Max. Marks: 70

Note: Missing data, if any, may be suitably assumed.

PART - A
Answer any five questions. (5%2 = 10 Marks)

1 Define rank of a matrix. Find the rank of the matrix

‘ | ‘I \
i =| |
|=-2 2 4
Determine the nature of the quadratic form , . ,..". ..

SOhle y ¢+ yvian x CON T .
Find the orthogonal trajectories of the family of curves , . ., »5.

Obtain a particular integral of -, , . ... ,.
If v =+ isasolutionof ,',- ... 4, .4, find the secondlinearly independent solution.

Find the value of ,.-,_,,.

Show that erf(x) + erfc(x) = 1.
Find the Laplace transformof , ., . " coun 21 -

10 " Lifte)) = got ‘-.ﬁnd fir).

Do~ OOaWwN

PART-B
Answer any four questions. a\e (4x15 = 60 Marks)

11 (a) Determine whether the w%e_s 1,-1),(2 3, 1, 2), (4, 6, 2, 1) are linearly dependent.

f1 0 O
(b)If 4= : o -1 0], thenm matrix A*? using Cayley-Hamilton theorem.




Code Ng_ 150

f(r)

15 (a) Find the Laplace transform of .
| |

\
—

(b) Using convolution theorem, find 1 | -
16 (a) Find the eigen values and the corresponding eigen vectors of the matrix
R 43 “;
|
gl 0o | 1]

|
U

(b) Solve 4+ - y - «* by the method of variation of parameters.

17 Using Laplace transform, SOIVe ,«, 2, 4 5y =« ¢ sint, y(0) = 0, y'(0) = 1 -

LR S




Code No. 15010/AICTE/BL

FACULTY OF ENGINEERING
B.E. Il - Semester (AICTE) (Backlog) Examination, October 2021

Subject: Mathematics - Il

Time: 2 Hours Max. Marks: 70
(Missing data, if any, may be suitably assumed)
PART - A
Note: Answer any five questions. (5x2 = 10 Marks)
1 Obtain the symmetric matrix for the quadratic form 2x + 3x x, + x;

© o~N O O b

Show that sum of eigen values of a matrix is its trace and product of eigen values
of a matrix is its determinant.
Find the integrating factor of the differential equation

' ] 2 >
x—=—=2y+x +6x +2x, x20. o

Define orthogonal trajectory of a given family of curve and write the procedure to
find it in polar coordinates.
Explain method of variation of parameters.

Solve (1’ -a')y =0, where D=%. .\’“'}
Define Gamma and Beta functions. d
Express f(x)=6x" —5x+3in terms of re polynomials.

Find the inverse Laplace tran of the function (T:—)—

10 Find the Laplace transfo  of thé function f{r)=r'e" .

PART -B

Note: Answer any fouh questions. (4x15 = 60 Marks)

11 (a) Verify Ca ylﬁanillonmeomnformematrix A=|-1

0
2landfind 4, ifit
|

N -



Code No. 15010‘”01

‘

4 12 sex
jation '+ 16) . ’
sution of the &t
Wd .

13 (a) Fid e
p.mﬂibn

of vanabon of

ential equation V' + 4xy 42, o
pon of the differ -
\b-indthow.looh

"-}".‘
14 (a) Show that fim ») -

) Express |10 U+ ] duis terms of Beta function

15 (a) Use the Laplace transforms to solve the initial value problem 1,
12y* 24t'~°\-2:._‘10)30-."'(0):3- (\\)\
(b) Find the inverse Laplace transform of the function —; 7'1‘:-3-,‘
s +‘C‘§ ;
16 (a) Find the - . N
) general solution of the equation y* + 6y = 6cos .
() Reduce the quadratic form 2xy + 2)z + 2zx into canonical form

17 Sohe D' + WY -‘D-l!»-(" +lﬁh+4©



Code No. D-2333/N/AICTE

FACULTY OF ENGINEERING
B.E. Il - Semester (AICTE) (BACKLOG) Examination, March / April 2022

Subject: Mathematics - Il
(Common for All Branches)
Time: 3 Hours Max. Marks: 70

Note: (1) First question is compulsory and answer any four questions from the
remaining six questions. Each question carries 14 marks.
(il) Answer to each question must be written in one place only and in the
same order as they occur in the question paper.
(i) Missing data, if any, may be suitably assumed.
-

3 b‘
1 (a) Find the rank of the matrix A = : ' ,-(b
: 0 2 1 ) \O

(b) Find the values of a and b so that the differential oqu}m
(o +axy—-2y" Mdx+(y’ ~dxy+hd )dy =0 is @
(c) Find a differential equation of the form ay"+ 5y’ + cy = 0for which the functions

l,e * are solutions. \V‘
(d) Define error and complementary N@
1

(e) Find L'{m}

~ & -
- LT T

\

() State Cayley-Hamilton
(g) Solve 2x*y" +x/ -6y =

2 (a)Determine b@a (1.1,0,1), (1,1,1,1), (44,11, (1,0,0,1) are
linearly dependent. ' K
(b) Reduce the form Q=3x* =2y° —2* —4xy+12yz + 8xz into canonical

form and find th of the quadratic form.




code No. p-2333/N/AICTE

s

6 (a) F‘“g_nthho Laplace transform of the following functions.
t
() === (ii) te” cost.

(b) Apply Laplace transforms to solve y"+3y'+2y= e, wW0)=0 0= -1.
2 -1 2

7 (a) Find the characteristic equation of the matrix A=|~1 2 - and hence

find 4*.

1 -1 2
(b) Find the series solution of (1-x")y"—2x'+6y =0 about xgv

’




Code No, D-2010/0/ACTE

FACULTY OF ENGINEERING
B.E. Il - Semester (AICTE) (Backlog) Examination, March / April 2022

Subject: Mathematics - Il

(Common for All Branches)

Time: 3 Hours Max. Marks: 70

(Missing data, If any, may be suitably assumed)

PART - A
Note: Answer all questions. (10 x 2 = 20 Marks)

1 Define rank of the matrix and find the rank of the matrix A= |‘;‘ ‘;I

2 LetV, = (1,=1,0)V; = (0,1,~1) and ¥, = (0,0,1) be elements of RY: Show that the
set of vectors (V,, V,,V,) Is linearly independent. (ﬁ\-.'

3. Define exact differential equation \ s

4. Obtain the singular solution of the equation y = xy"+( }’)\

5. Find a differential equation of the form ay” + by’ + ¢y = 0, for which the function

1,e~** are solutions. N
6. Define Cauchy- Euler equation. \\)
7. Express the sums of Legendre poly@ﬂ& (x) + 2P, (x) + Py (x) in terms of

powers of x.

N\
8. Show that I(—1/5) = -2V& W
9. Find the Laplace tranngio function t sin4t

10. Define convolution Laplace transform.
N PART - B
Note: Amwnr'lnylyo questions. (5 x 10 = 50 Marks)
11.(a) Investigate the values of A and u so that the equations 2x + 3y + 5z = 9,
Az = W, have (i) no solution (ii) a unique solution




Code No, p.
.2- 2"101(),“c

14.(a) Prove that (n + 1) Pas1 () = (2n+ 1) x Pa(X) = Py ().

(b) Evaluate _[J; e dx.

0
15.(a) Use the Laplace transforms to solve the initial value problem

y' +2y' +5y =1+1,y(0) = 4,y'(0) = 3.
55+6
(s-1)2 °

(b) Find the inverse Laplace transform of the function

16. (a) Find the general solution of the equation y" — 2y’ — 3y = 3e%,
(b) Find the eigen values and the corresponding eigen vectt{l:{lq '\i'fehatm
)
s

o 2 \e

=3 3 .2

17.Solve (D? - 2D - 3)y = x + £2* cos2y + sin 5‘!\

-




Code Mo 1.5y
FACULTY oF ENGINEERING g

B.E. N-Semester (AICTE) (Backigg) (New) Examination, February 1 Marey, 2023

Sub . Mathematica-ll
Time: 3 Hours loct: M e

Note: (i) First question Is compulaory ang anaweor any four questions froem th
remaining six questions, Eac), questions carries 14 Marks, !
(i) Answer to each question muat jy, written at one place only and in 1
same order as they occur in the question paper, !

(iii) Missing data, if any, may be sujjably assumed.
1. (a) Determine whether the vectors (1, —1,2), (2,3,0),(4,1,4) are linearly dependent

(b) Find the singular solution of the Clairayt's equation y = ,:_y 4 (h)"
- : y “r ilx

(d) Prove that /i(m,n)=2|sin =19 cos?" ' 0 do.

=h-—-.|‘ n

(e) Find l.{"':”].

1 0 2 3
(f) Find therankof matrix A= |0 -1 2 3|
e 8. .4 §
(g) Find the orthogonal trajectories of the family of curves x* — y? = ¢, where cis a

parameter.

2 Reduce the quadratic form Q = 3x? + 5y* + 3z° — 2xy = 2yz + 2zx to canonical form
and find its nature.

3. (a) Solve (3xy — 2y*)dx + (x* = 2xy)dy = 0.
(b) Solve (x +2y*) = =y.

"
d*y _dy 3
4 (3) Find the general solution of —- — 7= +6y=e""(1+x).
dx* dx
gt . d-y _
(b) Using the method of variation of paramelers, solve 2 +y=x.
dx
¢ B(m,n) 'mln
n.n)= .
5. (a) Prove tha i
(b) Find the series solution of y' =4y = 0 aboutx =0,
6. (a) Find L{t sin 2t cos at). )
d-y + 1{’}_'_} =0, 1(0)=0, v'(0) = 4
(b) Using Laplace transform, solve -‘“: 2 3r=0, 1(0)=0, y'(0) =4

(! 3 o
7. (a) Verify Cayley-Hamillon theorem fof A (2 4) and hence find A-".
| Express 3x' 4 x? = 2x + 4 In terms of Legendre polynomials,
(b)



Code No. E-5612/N/BL/AICTE

FACULTY OF ENGINEERING o
B.E. (Common to all Branches) Il Semester (AICTE) (Main & Backlog) Examination,
September / October 2023

Subject: Mathematics-l|
Max. Marks: 70

and answer any four questions from the

ks.

ly and in the same

Time: 3 Hours

Note: (i) First question is compulsory
remaining six questions. Each questions carries 14 Mar

(i) Answer to each question must be written at one place on
order as they occur in the question paper.
(iii) Missing data, if any, may be suitably assumed.
Oh

5 13 O\~
et

1. (a) If the sum of the eigen values of A=|- 2 k 5|is=10, the
b "J‘b
0 32 1"\-%

(b) Define an exact differential equation. /

(c) Solve x?y" — 2xy' — 4y = 0. %.-“

x/2 \J‘

/
(d) Evaluate Isin790055 @ d@ using Gamrﬁa and Beta functions.
0

e
(e) Find L{e~* t?}. q
(f) Find the matrix of the quadra

Q= 2+ 522 = 6x,x; + 8x,%3 — 10x3%;.

(g) Obtain the singular solutidhof y = xy’ - 1,
Y
y 4

2 =1 3 2
2. (a)Find lhe matrix 4=|-4 0 3 35 |byreducing to echelon form.

T £ 1 1
: i J 2
(b) Verify Cayley-Hamilton theorem for A= | 4 and hence find A™*.
3. (a) Solve (x* + y*)dx — xy*dy = 0.

(b) Find the orthogonal trajectories of the family of circles passing through (0,2) and
(0, —2) .



Code No. E-5612/N/BL/AICTE

4, (a) Solve-:%'-l-s %+4y= Je~* 4 2x +sinx.
(b) Solve %’,’- + y = tan x by the method of varialion of parameters.

I'(m) I'(n)
T(m+n)
(b) State Rodrigue's formula and hence find Py(x), P, (x), P2(x) and P3(x).

5. (a) Prove that 3(m,n)=

sinht

: }and (i) L{e~"sin®t} QQ

(b) Using Laplace transforms, solve -2 + 25y = 10 cosSt, )@ 7 y'(0)=0.

6. (a)Find ﬁ)L{

de?

7. (@) Find the values of 1 and yu for which the system equaﬁonm y+z=3
X +2y+22=6, x+ iy +3z = y has (i) no solytion (iif'a unique solution and
(i) infinite number of solutions.

(b) Using convolution theorem, find L™? {s(, : )

o
O
NO

' 4

o



Code No: E - 5010/0/AICTE
FACULTY OF ENGINEERING
B.E. Il - Somester (AICTE) (Backlog)(Old) Examination, February/ March 2023

Subject: Mathematics-ll
Time: 3 Hours

Max, Marks: 70
(Missing data, If any, may be sultably assumed)
PART - A
Note: Answer all the questions, (10 x 2 = 20 Marks)

- B
1. Find the value of k such that rank of A = lz kW 7| is 2.

3 6 10
2. Show thal the sum of eigen values of a matrix is its trace.

3. Is the Differential equation (2xy + y = tany)dx + (x* = xtan? y 4 sec? y)dy = 0
exact or not?

4.Solve p = sin (y —xp), where p = :-';-:-
©, solve P+ y=0,

6. Define Legendre polynomial of first kind.

7. Write Cauchy Riemann equations in polar form.

8. State Cauchy’s inequality and Liouville's thearem.

9. Find the nature and location of singularity of the function ==, -
sinz
10. Evaluate Il:'.-i!;‘-r-‘- dz.
PART-B
Note: Answer any five questions. (5 x 10 = 50 Marks)
1 2 3
41, Verify Cayley Hamilton Theorem for the Malrix A = Iz 4 5| and hence find A™".
j 356

12. a) Solve (1 + x*)dx = (tan~* y — x)dy.
b) Solve E:—: + xsin2y = xIeos?(y).

13. Solve (D? = AD + 4) = Bx?e? sin 2x,
sinnz? cosna? ' la, where C s the circle
14. a) Evaluate ]C—(';%}—:;_:—; dz using Cauchy's integral formu
l;g' =3.

8 irele 12 = 1.
hao cire
b) Evaluate L DL dzvhere clst

)

— r f‘l'?
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Code No: E - 5010/0/AICTE
2

15. Expand f(2) = ;;;;—(2—_;3 in the region

@lzl<4 (b) 1<zl <2 © lzI>2 @d)o<|z-11<1 "

16. Find the bilingar transformation which maps the points(0,1, w) in the z -plane onto the
points(—=1,=i,1) in the w-plane.

17. Find the orthogonal trajectory of the family of coaxial circles x?

+y*+22x + ¢ = 2, 2 being
the parameter.



Code No: F-13GIZINIAICTE

EACULTY OF ENGINEERING
B.E. Il - Semester (AICTE) (Backlog) (New) EXamination, February/ March 2024

Subject: Mathematics.l|
Time: 3 Hours Max. Marks: 70

Note: (i) First question is compulsory and answer any four questions from the
remaining six questions, Each question carries 14 Marks.
(i) Answer to each question must be written at one place only and in the same
order as they occur in the question paper.

(ill) Missing data, if any, may be suitably assumed. (b

1. @) Find the symmetric malrix A for the quadratic form 17 + 2ix, v, — B0y + 4 va¥e? o
b) Solve cos’x% +y = tanx » V)
c) Solve (D* 4+ 2D* 4+ D)y = x?e?* + sin x. -
d) Show that I'(a + 1) = al'(a) and find the value of rQ/2). ¢
e) Express 6P;(x) = 2P, (x) + Py(x) in terms of powers ohx.

f) Write Cayley -Hamilton theorem and verify it forthe Malrix A = I_l; ;I

" o i+3
g) Find L {s-n(m)] A
1 .f:?‘"'-—d
2. a) Find the rank of the matrix A = -Q?‘-’d l using elementary row operations.
. . -5
b) Find Eigen values and Eig% tofs for the matrix
1 1 1 . W
A=|1 1 1] .
1 -1 1 p

\

3. a) Find the integrating factor and solve the differential equation
y(1+ xyz)ﬂx ?’?Ir’yz +x+y)dy =0, y(0) =1.
a*w. i

b) Solve x? =3'=3x 72 + 4y = (1 + x)*.
4. a) Solve y" — 2y’ +y = e* log x by method of variation of parameters.

b) Find the orthogonal trajectory of family of curves r = c(1 + cos ).
5. a) Solve Legendre's differential equation (1 = x?)y" = 2xy’ +n(n + 1)y = 0,n € Z* and write its
General solution.

b) Write an expression for Legendre's polynomial P, (x), and find Py(x), Py(x) and P2(x).



GCode No: FA3612/NIACTE

2-
. a) Test for consistency and solve the foljowing gystem o
2x = 3y + 7z2=53x+y—32= 13,25 + 19y ~ A7z =
b) Reduce the quadratic form 6x] + 3x2 4 3x) — AX Xp —
orthogonal transformation. Find indeyx and signature ,

{ equalions:
s 32,
2x,2%4 A+ Axyxy 10 canonical form through

. a) Write Convolution theorem, use it to solve the differential equation

y"' +3y' +2y=e"",y(0) =0,y'(0) = ~1
b) Apply Laplace transform to solve the initial value problem ~ J
ym o 3}'10 + 3y' -y = t"e'
y(0) = 1,¥'(0) = 0,y"(0) =

a

20



Code No: F-13010/0/BLIAICTE
FACULTY OF ENGINEERING
B.E. Il Semester (AICTE) (Backlog) (O1d) Examination, August/September 2024

Subject: Mathematics-I|

Time: 3 Hours Max. Marks: 70
(Missing data, if any, maY be suitably assumed)
PART - A
Note: Answer all the questions. (10 x 2 = 20 Marks)
1 4 5
1. Findthe rankof the matrix A = |3 7 22‘ using lementary row operations.
2 6 8

2. Verify Cayley-Hamilton theorem for the matrix A= l ;- :I and find its inverse.

Find the integrating factor and hence solve the differential equation
(.1'3)': 4 I)d}’ 3o (_\.?}.3 - J')d-\' =0 . i

W

Find the general and singular solution of the Clauraut's cqmlioh ¥y =px+ (1 +p*).
Find the general solution of the equation »"+5)"+6y = 2¢".

Solve (D*+18 D?+81)y=0. 4

Define Beta function and show that fi(m,n) = fi(n,m).

Define Gamma Function and prove that I'(a + 1) = a I'(«)

Show that {7 ()} = s' F(s) - s> £ (0) = s/"(0)~ 1 ().

10.Find the L{e”" + 4t* — 2 sin3t + 3 cos3t}.

o NGO OA

, PART-B
Note: Answer any five questions. (5 x 10 = 50 Marks)

11.Find Eigen values and Eigen veclors of the matrix A = 1 0| . Is it diagonizable, if so, write
* 0 3

oY S

the modular matrix, v

N/ 8 4 3
12.a) Use Gauss-Jordan method to find the inverse of the matrix A = lz 1 ll.
2

b) Test for consistency and solve the following system of equalions:

x+2y+z=3, 2x+3y+22=5, 3x-5y+52=2 and 3x+9y-z=4,

13.a) Find the orthogonal trajectory of the Cardioids r = a(1-cos0).
b) Solve y(logy)dx+(x-logy)dy=0.

21



Caode No: F-13010/0/BLIAICTE
-2-

14.a) =4y + 1y’ =0,

b) Solve v' =2y"+ v =¢'logy by method of variation of patamelers,

15.a) Solve (1 + x)? %4- (1+ "')% 4y = sin(2 log(1 -+ ).

b) Find power series solution about the origin of the first order differential equation y' = xy.

16. Solve the differential equation (1-x7)y" = 2xy' +12y =0 using power series-about the origin.

17.a) Solve the initial value problem y™ 53"+ 7' =3y =0, y(0)=1,)'(0)=0, Vv (0)=-5.
b) Write convolution theorem and solve the differential equation

y' 43y +2y=¢"5y(0) =0, y'(0) = —1.

e

22



Code No: F-13612/N/BUAICTE

FACULTY OF ENGINEERING
B.E. Il Semester (AICTE) (Main & Backlog) (New) Examination, August/September 2024

Subject: Mathematics-ll
Time: 3 Hours Max. Marks: 70

Note: (i) First question is compulsory and answer any four questions from the remaining six
questions. Each question carries 14 Marks.
(ii) Answer to each question must be written at one place only and in the same order as
they occur in the question paper.
(iii) Missing data, if any, may be suitably assumed.

Z2 =1
1. a) Find the rank of the malrix Find rank of the matrix A= g g
2 5
b) If 1,2, —1are the eigen values of matrix A, Find Irace of matrix B =A —A" + AR,

—

c¢) Define exact differential equalion and solve e*(cosy dx — sirﬁ:}ly)'; 0.

d) Find the orthogonal trajectories of the family of curves y =‘ce'.!.é';s parameler.
e) Solve y" + 2y + 2y = 0. « ¢

f) Evaluale L{e*'cos?t]. 8N J

g) Express the polynomial 3x? + 5x - 6 in terms of Legendre polynomials.

.
L

-

f
- f

2. a) Test for consistency and solve 4x=3y=9z 4+ 6w = 0, 2x+ 3y + 3z + 6w = 6,
4x =21y =39z —6w = —24. | "
' 1 1 2
1 3 -1}

-2 =1 1

- -

b) Verify Cayley- Hamilton theorem and find A=* where A =

& -
.
-

3. a) Solve :—: -y =_}‘(ﬁnx + cosx).

b) Solve the differential equation (3x?ye* + y? + y¥)dx + (x*y’e” — xy)dy = 0.

4, a) Solve (8D* — 14D 4 5)y = 16sinx.
b) Solve (D? + 4D + 4)y = e **sinx using method of variation of parameters.

5. a) Evaluate f: 279" dx, using gamma function.

b) Find the power series solulion about x = 2 of the differential equalion
4y"=4y'+y =0, y(2) =0,y'(2) = 1/e.
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2.

6. a)Evaluate [ te™* sint dt, using Laplace transform.

b) Using Laplace transform method, solve y*' +2y" — y' — 2y = 0,y(0) = y'(0) =0.y"(0)=6.

a’y dy
7. a) Solve 2x? ==+ 3x 3y=x).

dx

b) Evaluate inverse Laplace transform of log (g)

-
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Code No: G-5012/INJAICTE
FACULTY OF ENGINEERING
B.E. Il - Semester (AICTE) (Backlog) (New) Examination, February/ March 2025

Subject: Mathematics - Il
Time: 3 Hours Max. Marks: 70
Note: (i) First question Is compulsory and answer any four questions from the
remaining six questions. Each question carries 14 Marks.
(1) Answer to each question must be written at one place only and in the same
order as they occur In the question paper.
(In) Missing data, If any, may be suitably assumed.

1. a) Are he following vectors linearly independent or not (2,2,0), (3,0,2), (2,-2,2).
b) Solve (x* —ay)dx= (ax-y*)dy

dy x(\ "&

& G

c) Find the Integrating Factor of the linear differential equation

b'f
d) Check whether the funclions log x , log x* are linearly lndependéﬁt-,gr not.
e) Evaluate IJ— e dx in lerms of Gamma functions. N &

f) Classify lha singular points of (1—x)y" - %0

g) Find the Inverse Laplace transform of :

+)(E+2)°
Qb;’ 113

2. a)VeﬁfyCaﬁey—Hamllwnlheora‘;l:&m matixA4=|1 3 -1/, Hence find4™.
2 -4 -4

b) Find the values of a and b for which the equations x+ y+z=3,x+2y+2z=6,x+ay+3z=bhave

(i) no solution (i]) a dnique solution (ill) Infinite no. of solutions.

3. a) Show thal @e parameler family of curves y* = 4c(c+ x)are selfl orthogonal.
b) Sclve y(2x* — xy+1)dx+ (x~y)dy=0.

4. a) Solve(D -3D+2)y=xe" +sin2x.
b) Solvex’y’-x/+ y=log x.

5. a)Prove thal (2n+ 1)F(x) = Ppyy (x) = Proy (2).
T'(m)['(n)

b) Show that f(m,n)= "o

"2..
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6. a) Find L[ju“ sin 4:dr]
{ ]
b) Solve the differential equation using the Laplace transform. (D* + 5D+ 6)x=5¢'. Given that
x(0) =2 and x'(0)=1.

7. a) Reduce the quadratic form 3x? —2)* —z* —4xy+8xz+124)yz to canonical form by orthogonal

ransformation. Write also nature and index.
b) It is known that s a solution of the differertial equation 'y + 4z’ + 2y = t‘?{n the second linearly
X

independent solution and write the general solution.

r 4
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