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(First Semester) :

Branch MATHEMATICS WITH COMPUTER APPLICATIONS :

_ CALCULUS
Time: Three Hours h Maximum: 50 Marks
SECTION-A (5 Marks)
Answer ALL questions o ' e
, ALL questions carry EQUAL marks = (5x1=5)
1 The distance from the point P(2,-1,7) to the point O(1,-3,5) is - |
@ 15 ) W10
(iii) 3 o | iv) 9
2 Hm, 00y —%°y? +3x+2p)=___ .
| @ 10 ‘ ' ) 11
(iii) 9 . (iv) 12
3 If f(x,y,z)=xsinyz then grad(f)= ’ v
(1)~ (sin yz,xzsin xz, xysin yz) (i) (cos yz,xzcos yz,xycos yz)

(iii) (sin yz,xzcos yz, xycos yz) (iv) (sinyz,xz,xzsin yz,xycosyz) -

4 ﬁ(x—3y2)dydxl=
01

i -12 o () 12
(iii) 21 (iv) -21
5 If x=u®-v?, y=2uv then =2 oxy) _
o(u, v) .
i u+v : (i) 4wy
(i) 4u® -4? (iv) 4u® +4v?
SECTION - B (15 Marks)
Answer ALL Questions , - . C
ALL Questions Carry EQUAL Marks - (5x3=15)
6a) Find the angle between the vectors a = (2,2,~1) and b= (5 -3 2) ‘
OR

b) Find the length of the arc  of the circular hehx w1th vector equatlon
r(t) cost i_sint j+t % from the pomt (1,0,0) to the point (1,0,27) .

7a) Find the level curves of the function f(x,y)=6- 3x=2, y for the values k =-6,0,6,12.
OR :

b) Find —gi and'—gi 1f z is defined implicitly as a function of x and y ‘_by t.hé‘equation
X . .

X+ +2 +6xyz=1.

8a) If z=¢* siny where x=s* and y=s% find % and %
A

B ¢ T L

b) Find the direction derivative .D, f (x, y) if f(x,y)=x"-3xp+ 4y? and ,u_i!s’the unit

. vector glven by angle == c what is D, f(1,2).

%) US@ the midpoint rule with m=n=2 to estimate the - value of the 1ntegral |
H(x 3y? )dA where R = {(x,y)/0<x<2,,l<y<2}

OR Cont...
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- b) Evaluate _U (x+2y) dA where DIS the region bounded by the parabolas y =2x’
and y=1+x2.
:10a)'_Eva1uete the tfiple integral ﬂ _[ xyz2 dv, where B is the rectangular box
‘B= {(x y,2)/0<x <], —l<y<2 0<z<3

OR
b) The point (2, Z —) is glven in spherlcal coordmates plot the point and find its

rectangular coordinates.

SECTION -C (30 Marks)
Answer ALL questions

| ALL questions carry EQUAL Marks - (5x6=30)
11a Find a vector perpendicular to the plane that passes through the points
P(L,4,6) ,0(-2,5,-1) , R(1,-1]).
OR
'b)  Find the curvature of the twisted cubic r(f) =<1, t > ata general point and at
(0,0,0). ,, v ,
‘, 37 y
12a) (i) Find hm(x P00 T3 if it exists .
+y?

2

(i) If f(x) = —>
xX° +

> then does lim,, , o0 f(x,y) exist?

: OR
b) (i) Find the second Partial derivatives of f(x,y) = x3 +x 2y3 ~2y2.
(ii) Calculate fy, if f(x,y,2)= sin(3x +yz).

13a)(@) If g(s,0)=f(s> ~12,t> ~s?) and f is differentiable show that gsatisfies the
_ equatlontgg +8= 6;:7 =0. ’
(i) If z = f(x, y). ‘has contlnuous second order part1a1 derivatives and x=t>+s* and -
y =2rs then find ~—and ~——2—.
. er . or
v | o OR S
b) Find the local maximum and minimum values and saddle pomts of
f(x,y) x +y +4xy+l

N 14a) Evaluate J' j Bx+4 Y ) dA where D is the reglon in the upper half—plane bounded by

thecuclesx +y? -landx +y? =4,

- b) Evaluate the mass and centre of mass of a triangular lamina with vertices (0,0),(1,0)

and (0,2) if the density:;function is p(x,y)=1+3x+y.

- 15a) Find center and mass of the solid of constant density that is bounded by the
' parabohc cylinder x = y? and the planes x = z,z=0and x=1.
: OR

b) (1) Plot the point with cyllndrlcal coordinates (2 1) and find its rectangular
* coordinates. - | |
(ii) Find cylindr ical coordinates of the point with rectan_gular coordinates . (3,-3,-7).

7-7-Z ' END

(
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BSc DEGREE EXAMINATION DECEMBER 2022
(F1rst Semester)

Branch— MATHEMATICS WITH COMPUITER APPLICATION S
ORDINARY DIFFERENTIAL EQ QATIONS AND LAPLACE TRANSFORMS

Time: Three Hours :  Maximum: 50 Marks
' SECTION-A 15 Marks) .
: - Answer ALL questions
"ALL questiens_carryrEQUAL marks Sx1= 5)
1 A homogeneous first order diffe‘rent_ial equationis '
o ay y) _ . o dx (yf)" o
—=F= _ —=F =
© dx (x (if) dy x
oy dy X . Coosdy o (x
(i) ==F (—J . (iv) —= F(-—]
dx y) g Ay \y
2  Whatisa repeated root in 2™ order differential equation
€y x(y)= (5'1 'l'-czx)e'r'x » (i1) y(x) ‘ (cl +c’2y)e e
(D) yx)=le o™ () xy)= (01 ropyle
3 A capacitor with a capa01tance of Cis o
(i) Ohms - (i) farads
- (iii) Henries (iv) Voltage
4 Il f (t)) is equal to : ’
W flr-a) i) f-a)
(iii) F(y-a) IR (iv) F(s-a)
-5 What is a differentiation of transforms
@ L@)=F'(s) - o) L tf(t)) F()
Gi)) Lo @)=F()  Gv) Nome
SECTION - B (15 Marks)
Answer ALL Questions - '
, - ALL Questions Carry EQUAL Marks - (5 X 3=15)
6 a Define velocity, acceleration and constant acceleratlon '
- OR ' :
2 dy

b Solve the initial value problem x? e =+ xy = sinx , (D) =y,. |

7 a  Find the general solution of 2y" —7y'+3y=0.
- R o
b Show that the functions y,(x)=e™*, y,{x)=cos2x, y,(x)=sin2x are linearly
independent. ' ' v '
§ a Find a general solution of (D* +6D+13) y=0.
| _ OR
b  Find a particular solution of y" —4y =2¢*.
| o | o Cont...
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1
(s—a)"
' ' OR ~ .
b  Prove that L{ar(r)+bg(t)}= aL{f(t)}+ bL{g(t)}.

10 a Find L{*sinkr}.

9 a  Show that Lre*)=

OR _
0.ift=<3

b Find L{gl) if g) {;2 e

'SECTION -C (30 Marks)
- Answer ALL questions .
ALL questions carry EQUAL Marks (5x6=30)

11 a Solve the initial value problem % =2x+ 3, w)=2.
OR
b Solve the differential equation 2x g&’_ =4x> +3)°.
. » _

12a Let y, and y, be two solutions of the homogeneous linear equation in
y"+ p(x)y' +q(x)y = 0 on the interval I . If ¢, and c, are constants, then the linear
combination y = ¢,y, +¢,, is a solution of y"+ p(x)y’ +q(x)y =0 0n I.
| - OR
b Itis evident that y, =3x is a particular solution of the equation y"+4y=12x and

that y,(x)=c, cos2x+c,sin2x is its complementary solution and satisfies the
initial condition y(0)=5,'(0)= 7. Find the solution of the equation.

13 a Solve the IVP 3" =3y +2y =3¢~ ~10cos3x ; ¥(0)=1, »'(0)=2
: OR . '
b Find a particular solution of the equation y"' +y=tanx.

14 a Solvethe IVP x"-x'—6x=0; x(0)=2, x'(0)=-1.
OR
b SolvetheIVP Y +4y +4y=1*; y(0)= (O) 0.

15a Prove that L{f(t)* g()} = LIF()L{g()}-
OR

p N
—[e™ f(t)at
0

b Prove that F(s)= —

zzzZ - END
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Time: Three Hours - Maximum: 50 Marks
' SECTION-A (S Marks)
Answer ALL questions :
ALL questions carry EQUAL marks G5x1=5)

The length of the 'perjpendicular from the poin‘f (4,3,0) to the plane
2x+3y+\/_z+3-'01s

(1) = S (i)5 (iii) = 2 (v 1
The equatlon of the tangent plane at (0,0,1) to the 'sphere x2 + y +2z% = 1 is__
() x= @y=0 (iii)z=1 (1v)x+y+z—1
A cone of second degree can be found to pass through ___concurrent lines.
@S5 (ii) 6 - (i) 4 @iv)3

| IfC is the straight hnejommg (0,0,0) and (1,1 1) then f r.dris
(1) = (@)1 - (111) = (iv) 2

Gauss’ divergence theorem connects . o
(i) Line integral and double integral ~ (ii) Line integral and surface integral
(iii) Double mtegral and surface integral (iv) Surface integral and Volume integral

SECTION — B (15 Marks )
| - Answer ALL Questions 7 -
o - ALL questions carry EQUAL marks -~ (5x 3 =15)
a) Find the distance between the parallel planes
x+2y 32+1—0and2x+4y 4z+5 —O
- OR

| b) Find the perpendicular distance of P(1,2,3) from the line x_-6_ ==

a) Fmd the radius and centre of the sphere x% + y +z% = 2x + 4y 6z = 2.
o OR :
b) Fmd the equahon of the sphere through the 01rcle
x?+y?+2z% = 92x+3y+4z-— 5 and the point (1, 23)

a) F md the equation of the ¢ cone whose vertex is at the ongm and whlch passes
through the curve glven by the equations
ax? +by +cz2=1lx+my+nz=p.
OR
b) Find the equa1t10n to the right circular cone whose vertex is
P(2,-3,5), axis PQ which makes equal angles with the axes and
senn-vertlcal angle is 30°.

a) Evaluate f (2 + x° y) ds, Where Cis the upper half of the unit
Circle x2 + y? = 1.
: . OR
b) Evaluate f xtdx + xydy, where C is the tnangular curve consisting of the

line segments from (0,0) to (1,0), from (1,0) to (0,1), and from (0,1) to (0, O)
’ Cont..
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Finda paranletric Ofepres'entatien for the cylinder x2 +y2 =4 0 < z < 1.

OR
Compute the surface integral [f x?dS, where S is the unit sphere |

x?+y2+2z2 =1,

SECTION -C (30 Marks)
Answer ALL questions R
ALL questions carry EQUAL Marks (5x6=30)

Find the volume of a tetrahedron in terms of the lengths of the three edges
which meet in a point and of the angles Wthh these edges make with each
other in pairs.

OR
Showthattheplanesax + hy + gz = 0,hx + by +fz = 0 gx+fy+cz= - 0
a h g
have a common line of intersection 1f A=|h b f| =0 and the direction
19 f c
2 m2 _ nZ

aAjda  2A/3b  aajac

Find the equation of the circle circumscribing the triangle formed by the
three points (a, 0,0), (0, b, 0), (0,0, ¢). Also Obtain the co-ordinates of the
centre of this circle. .

| - OR
Show that the spheres x% +y% + 2% = 64 and

X%+ y? 422 —12x + 4y — 6z + 48 = 0 touch 1nterna11y and find their

point of contact.

Two cones pass through the curves y = 0,2z% = 4ax;x = 0,z = 4 and
they have a common vertex. The plane z = 0 meets them in two conics that
intersect in four concyclic points. Show that the vertex lies on the surface

22 (2 +2) = 4(x? + 2.
Find the equation to the lines in which the planes 2x + y — z = 0 cuts the
cone 4x% — y? + 322 = 0.

() If F(x,y) = (3 + 2xy)i + (x — 3y?)j, find a function f such that F = Vf.
(ii) Evaluate the line integral [_F. dr, where C is the curve given by

‘r(t) =etsinti+efcostj 0<t<m.

OR

(i) Show that F(x,y, z) = y2z3i + nyz j + 3xy?z2k is a conservative

vector field.
(ii) Fmd a function f such that F Vf

Find the tangent plane to the surface with parametric equatlons

x= u?,y = v? z-u+2vatthepomt(1,l,3)

OR:
Evaluate JI,F.dS, where F(x,y,2) = yi + xj + zk and S is the boundary

~of the solid region E enclosed by the'parabolmd z=1-—x? —y? and the

plane z=0.

Z-ZZ .  END
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DATA STRUCTURES USING C++

" Time: Three Hours | . * Maximum: 50 Marks

SECTION-A (5 Marks)
, Answer ALL questions o
“ALL questlons carry EQUAL marks (5x1=5)

1. What is C++? B v
(i) . C++ is an object oriented programming language
(i) C++ is aprocedural programming language
(iii) C++ supports both procedural and object oriented programmmg language
(iv) C++ isa functlonal programming language .

2. Whlch concept allows you to reuse the wrltten code in C++?
~ (1) Inheritance , (ii) Polymorphism
(iii) Abstraction . (iv) Encapsulation

3. Which of the following 'éorfectly declares an array?

(i) int array[10]; ~ (ii) int array;
(iii) array{10}; ‘ - (iv) array array[10];
4. Which of the following is a linear data structure?
(i) Array : - (i) AVL Trees
- (iii) Binary Trees (iv) Graphs
5. When a pop() operation is called on an empty queue, what is the C6ndition )
called? _ L |
" (i)Overflow - (ii)Underflow

(iii)Syntax Error -~ (iv)Garbage Value

SECTION - B (15 Marks
4 Answer ALL Questions v S
~ ALL Questions Carry EQUAL Marks (5x3=15)

6 a. Explain function overloading?
' o S OR
b. What_ is the role of protected access specifier?

. 7 a. Explain copy constructors.
' o ' "OR
b. What is the purpose of using a destructor in C++?

8 a. Analyse Data structures operations.
, ' OR
b. Describe Linear search traversing:
' ' Cont...
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10

11

12

13

14

15

a.

b

. Explain Binary search concept.

Enumerate Mult’idimensic')nal arfra-ys |

'Describe Radix sort withvexample:'

Cont...

Explain Pdlish NOtation , v
OR.

' Explam the operatlon of PUSH operatlon '

Explam the complex1ty of sortmg algonthms
- OR

. Explain Insertion sort with example.

SECTION -C (36 Marks)
: Answer ALL questions =~ o
ALL questions carry E.QUAL Marks E (5x6=30)

Explain (1) Inline functlons (11) Member functlons
OR
‘Write a C++ program add 2 members of two different classes using frlend

: functxons

Explaln @ Muln level inheritance (11) Multlple mhentance Wlth examples

OR
Dlscuss Pomter_s in C++.

OR

.Explam in detail about stack representatlon

OR
Dlscuss Array repre.,entatlon of queues

Survey about Merge sort.
' ' OR

zzZ - END
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BSc DEGREE EXAMINATION DECEMBER 2022

(Second Semester)

Bra.nch MATHEMATICS WITH COMPUTER APPLICATIONS

PROGRAMMING IN C

SECTION-A (5 Marks)
Answer ALL questions

Max1mum 50 Marks

' ALL Questions Carry EQUAL Marks

. Explain data types in C programming.
Write a note on arrays supported in C prOgramming.

Exphcate branc‘mng statements in C with example
OR
Write short notes on gets and puts.

‘Give a brief note on passing arrays to functions.
S OR
What are the storage classes? Explain With example.

How to read and write a string in C? Explain.
_ _ OR _
What is meant by pomters? Explain.

ALL questions carry EQUAL marks - (5x1=5)
is a valid C expression. _ o
() int my_var=3,000; - (ii) int my_var=30;
(i) int my var=3; ‘ ~ (iv) int $my_var=300;
The value ofEOF is .
@ o0 - i) 1
(i) -1 . @iv) 10
A functlon calls itself directly or. mdn'ectly is called
(i)  type conversion (i) repetltlon
(iii) recursion _ ~ (iv) union
: ~___isacollection of different data types.
() Array ; o (i) Files
(iii) String _ ~ (iv) Structure
' - ‘mode argument is used to truncate.
- (@Da (id) b i) f (iv) w
SECTION - B (15 Marks
"~ Answer ALL Questions

(5x3=15)

Cont...
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. , Cont...
Elucidate about bitwise operations.
S ‘OR
Write short note on register variables. -

SECTION -C (30 Marks)
Answer ALL questions o S
ALL questions carry EQUAL Marks (5x6=30)

Elucidate types of operators supported in C with relevant examples.

, OR
Write C program to find the sum of n numbers.

~ Explain for.... loop, while...loop and do...while loop in C with relevant example.

OR

“Explicate the purpose of break and continue statements with relevant C program.

Define functions. Expiain passing arguments to function.
' : ' OR .
Briefly explain multi-dimensional arrays with example.

Discuss any six string functions with suitable example.
- o ‘ - OR
How structures differ from unions in C programming?

Describe about files and its types in supported in C.

OR

How to open and close a file in C program? Explain with relevant C program.

7-7-Z | END'
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BSc DEGREE EXAMINATION DECEMBER 2022
' (Thlrd Semester)

o Branch MATHEMATICS WITH COMPUTER APPLICATIONS ,
’PARTIAL DIFFERENTIAL EC _'UATI()NS & F()URIER SERIES R

Tlme Three HourS » : " | MaXImum 50 Marks

.- ECTION—A QSEMarksl jv'
. Answer ALL questions . - '
ALL questrons carry. EQUAL marks | (5 x l = 5)

1 Any solut1on of a PDE of the ﬁrst order whrch contams two arbltrary constants 1s

(1) srngular solutlon | . (11) complete solutlon
- (i), general solutlon - = (1v) partleular solutlon

2 The seeond order equatrons rs elhpttc 1f L ? e
@) SP=4RT=0 (i) S —4RT>0 o
(m) S- —4RT<0 (1V) S —4RT>0 o

3 LmearPDE a ;‘ c‘za Z;rs called as s T

ot ox” :

(1) one dlmenswnal wave _ (11) drffusron equatlon : _ o
(111) harmomc equatron : (1V) one dlmensmnal heat equatron ’."2

4 The fundamental perrod for cost is
(1) Zﬂ' SRR R (11) O

5 Fourler cosme transform of sin ax (a > 0) 1s

o (W) 1 (w =)
(1) ~——cos —k— (i) sesinf o=t
2a | da 4} - 2 4a A

. SECTION-B (15 Marks) =
“Answer ALL Questlons »

AhL Questlons Carry EQUAL Marks (5 x 3 _ 15) R

6 : Ehmmate the constants a and b from the equatron ax +by + z? -—l
.. b ;ﬂElirnina_te the arbi_trary V‘fu'n-etion, f from the equa_tion z:=lx_f+}-yv—t— f(xy) Do
= .7 ~a . Solve the equation 6 A4Z"+* a 2= 5 <y
S L oxT 8x ay

= Oto canonrcal form

B 8 a Descnbe the F ourier serres for the perrod 2L

b Fmd the Fourrer serles for f (x) X+ 77 ’f ” < x < ” and f (x + 2”) f(x)
Sl L L : : SR ' Cont



Cont

| v,.;c‘o‘fnpﬁte
'f(x) x+7z zf n‘<x<7z
] ',Fmd the Fourler Cosme transform of e

o - cons tan T lf lx! < 1

Sl Answer ALL questlons | FREER R TR
L f;ALL questlons carry EQUAL Marks (5 x 6 30)

_'}:_'-'Fmd the general solutron of the d1fferent1al equatlon x 2 + y 5;—- (x + y)z

e A 18MCU09
the total square error of F w1th N-' ‘ relatrve t

'.?;'Fmd the temperature m the mfimte b_ar 1f the temperature . rs

Write the physical _as5sﬁm13fions".rfor the motion of a stretched elastic membrane;

] Flnd the surface whxch mtersects the surfaces of the systemfli"f

S x +y __1 Z 1

- ---Derrve one d1mens1ona1 dlffusmn equatlon o

b F md the solutlon of the equatron — =

2 ayz

z(x+ y) c(3z+1) orthogonally and whlch passes through the_ ~circle

‘ind the 'Fo'urier - ", serles }_.‘off ,thef:'f; perlodlc function”

zn L<t<0 7; 27;

L
° ki

‘“T(Lﬁx) | f'z"'L PO R e

L -
o =
y“ <x<2= L

.-;’ I ‘v-\‘ v

id the two half—range . expansmns Of thefuncuon

.i.‘:Solve the heat problem f(x)—{{]. "co'?s tant | if’lxl <71 7: by the method of; o

O v zf|x|>1

| convolutxon R REEEE o
;) b : :F md the Vlbratrons of a rectangular membrane of s1des a=4 ft andb 2 ﬁ 1f the
i tensron is 12,5 Ib/ft the den31ty is 2. 5 slugs/ﬁ2 the lmtlal velocrty 1s 0 and the
Sl '}mltlal dlsplacement 1s f (x y) O 1(4x x )(2 y y ) ﬁ‘ i

S 15a Fmd the F ourler cosme and sme mtegrals of f (x) e™
s T T OR
e "."‘*lh‘v”fFlnd the F ouner transform of f(x) =e ‘:’" where a > 0
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Branch MATHEMATICS WITH COMPUTER APPLICATIONS

REAL ANALYSIS

- Time: Three Hours TR T Max1mum 75 Marks

SECTION-A (10 Marks)_‘
Answer ALL questions

| ‘ ALL quesnons carry EQUAL marks . (10x ll‘="f 1 0) ‘ -
'.A functlonf is 1-1if - Lo Enae A S
Of@=fM=2x=y (ll)x y=>f(x) f(y)

| (i) f(x) = f(y) = x #= y . H(IV) f(x) f(J’)

Compact subsets of metnc spaces are i : AR RN
’(m)f}¢0untabl;e' L ,1 : V(1v); vcompact*

- (i)open s (11)closed et

Everymterval[ab](a<b)1s | S B o Tl A
~(i)countable - (n)uncountable s (i) compact - (1v) open 5

Ametnc space in whlch every Cauchy sequence converges is said to be--—- eyt -

(1)compact R (n)closed S () complete‘ - ~(@iv) countable

ld=-wlls---- ,,, T

Oix—yl (n)lx+yl S _-(iii)-lxl l:vl (W) !xyi

_{x (xis rattonal) ‘

f (x) B {0 (x.is;irrat,ional) thenf 1s contmuous Ax=. F o T
.'(1)0) ' ’(u)l . . (111)x— o (1v)x—' —o0
CAf fis dlfferentlable on [a, b], then f cannot have any: srmple dlscontmuous on- ‘.

Mla,b) (iD)[a, b] - (111) (a b) (1v) (a, b]

_f(x) = e"‘ then lf x)| =----- | o | SHEL

(1)1 o (11)0 SR R Rt AP -z(iii);e-,":-g _,(i.V).e._'.?‘,«:

g .(1)mf L(P f) (n)sup L(P f) L (m) m(b a) (1v) M (b a)

10

If f is a real contmuously dlfferentrable functlon on. [a, b] f (a) f (b) 0 then '
,f xf (x)f (x)dx e ' . -

i1

13

‘b State and prove Welerstrass theorem

SECTION B(25Marks)
“Answer ALL questions
ALL questlons carry EQUAL Marks (5 X 5 25)

a Show that’ every subset ofa countable set A is countable
. L (or) : Lol
b Prove that compact subsets of metnc spaces are closed S ; e A
a If{l, } isa sequence of mtervals in R1 such that I o In+1(n = 1 2 ) then brlng
‘ out ﬂl Iyis notempty ) WA L
| (Or)

a Suppose fisa continuous mappmg of a compact metric space X into a metnc space Y

" Then show that f (x) is compact. - e
© (or) - e .
Cont...
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b If fi is contlnuous mappmg of a metnc ; ace X 1nt0 a metr' |
’ connected subset of X then show that f(Eu 7: d.

14 a If f (x) = {x S"(;,t C ’(C #03 ) then show that f is dlfferentrable at aIl pomts of X

g'b Verify f (x)=x andg(x) =x +xze§7 satlsﬁes meanvalue theorem o

‘”Y'andrfErsa '

15 a Provethat [° fdx < [ fdx.

o ,b“_{State“and p‘rove ﬁifndamental:theorenr-of calculus o .

 SECTION -C (40 Marks) | SRAURIORE I
- Answer ALL questions -~ - 7
ALL questlons carry EQUAL Marks (5 X 8 40)

16 a Let{E,,}n_123

be a: sequence of countable sets and S Un . q E then show
that S is countable : . :

- _11.‘.'."~ :
"

b Prove that a subset E of Yi 1s open relatlve to Y 1f and only 1f E Y n G for some open
subset G of X and Ye X ‘

17 a Let -P:be.:a; nonempty- perfec’:t set“inR;‘"‘v-V'T;I'ﬁ{éhéhrs‘:’gf_‘hﬁt Pﬂ*i:'sa‘unco.untable- .
e e . g ;OR.;,

b Prove that (1) In.any. metric space X, every. convergent sequence 1s a Cauchy sequence
(11) In R" every Cauchy sequence converges

18 a Prove that a mappmg f of a ‘metric space Xintoa metrlc space Y is contmuous on X if
» and only 1f f -1 (V) is. open in X for every open set V inY.

OR

b Prove that If f is a contmuous mappmg of a metrlc space X mto a metnc space Y and
- 1f E isa connected subset of X then f (E ) is connected

19 a Prove that If f and g are contlnuous real functrons on [a b] Whlch are. dlfferentrable

in (a, b) then there is. pomt X € (a b) at whlch [f(b) f (a)]g (x) [g(b) -
g(a)]f (x) L

- b State and Prove Taylor s theorem

20 a Show that f € ‘.R(a) on [a, b] if-and only if for every €> O there exrsts a partrtlon P
' such that (P f,a) L(P f, a) <E

| | ,;._-,-;oR-;;_. B o " |
b Prove that If f maps [a b] into R"" andif f-€ m(a) for some. monotonlcally mcreasmg
functlon « on [a, b] then |f| € m(a) and If f da[ < f2iftda..

| -z-z-z I END
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B T T T e T SECTION-A' 10 Marks R N

. Answer ALL queStlons S _
ALL questlons carry EQUAL marks. (10 x l -1 0)

kX t_:If vis a vector space, then the elements of v and the elements of F are called
(@) Basis and dimensions ?‘-_‘ ; (n) Linear ‘Combination and. space . T
(111) Vectors and Scalars ER (1v) Lmearly dependent and hnearly 1ndependent

‘2. "“If S= {vl, vz, 0 vn} a set of vectors 1s a fimte dlmensxonal vector Space v, then S is called a 8
- "basis forvxf F T 4 ERS SR
(D) S spans v EReS '? L (11) S is hnearly mdependent
S (m) elther (1) or (u) @) both (l) and (u)
What is the dnnensmn of zero vector space‘7 : ' B L
) Not deﬁned(n) 1 (111) (e (1v) mﬁmte G R e e
4 f'Let S {(—1 0 1) (2 1 4)} What 1s the value of k for whrch the vector (3k +- 2 3 10) belongs
1) the hnear span ofS‘7 Gt RV
PR (1)8 (11)4 (111) -2 (1v)2
o ’5;F_¢Ident1fy (au + ﬁ v)(T1T2) is -""1 R 5
I . (@ a(u(Tsz)) +p (V(TJ.TZ)) (n)a (u(Tsz)) + ﬁ (u(T1T2))
L (111) a(u((Tz)) + B (V(T1)) (1v) a u(Tsz) + BV(T1TZ)

; j._ IfT € A(v) then the range ofT vT is. deﬁned by S e I
DT vevy: @) {T/ve vT} (111) {vT/v € T} (w) {tv/t € T}

ECRRAE PN ,What is the maximum pos1t1ve rank ofanmxn matrlx Athatis not square‘? LRI I

o (iyrank (4) = min(m,n) (i) rank (4) < min(m,n) O R SO A L

RS (i) rank (A) max(m,n) (1v) rank (A) max(m,n) e e e

DR N The n'ansmon matrlces are - ' o

ST R Lt (1) not at all mvertlble (11) 1nvert1ble always »
Chage (111) mvertlble sometlmes '. (w) data not complete

L

b -.9-'.5 ;‘Flnd the wrong one from the followlng statements SR
S (@) I Ads dlagonahzable and invertible, then A1 is dlagonahzable
C)IfAis dlagonahzable, then AT is dlagonahzable o [
' (iii) If every exgenvalue of a matrix A has algebraic. multlphclty 1 then A is dlagonahzable
(1v) An nXn matnx w1th fewer than n- drstmct elgenvalues is not dlagonahzable

R AR "10 If0isan elgenvalue ofa matrix A then the set ofcolumns ofA 1s

A e @y Llnearly mdependent or linearly dependent '
R (i) Linearly dependent always LR T

R - (iii) Linearly independent, always S

o (1v) Cannot be determmed et :

o ‘SECTION B35 Mal'kst e
~‘Answer ALL questions .

ALL quesnons carry EQUAL Marks {5 x 5 25)

‘ l 1 a) I V is’ the mtemal drrect sum of Ul, Un, then sh oW that V 1s 1somorph1c to the
extemal d1rect sum of U1, o U : _ o

‘ N . (OR)

b) Show that L(s) IS a subspace of V -

Lol Cont
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a) Show that A(A(W)) W # : e
. b) Descrlbe about mner product space w1th an example

ik 3. a) If V. is finite dlmensmnal over F, then analyze T E A(V) is mvertlble 1f and
only if the constant term of the nummal polynonual for Tisnot 0. : F
b) If A G F isa charactenstlc root of T € A(V), then show that for any
polynomlal q(x) E: F[x], q(x) isa charactenstxc root. of q(T)

14473)"14“'44 ='{ ~4 6. —2] and b = [3‘]--Calrc"ulate_whetherbi‘-stheco,lumn,-s'..'.
37 el ledd o /
spaceofA ORI '
(OR)

b)IfA [g %] dB [ | lVeflfydetAB—(de£A)tde;B) 4

a) Let A [ ] u= [__ 5] v= [ ] State whether u and v, are ergenvalue
‘_ _‘fvof‘A., _ R coy
= b),Brilng_ﬂout.the e_i‘genvalu‘e of A =[3 "___ 6] i
L _SECTION -C (40 Marks)
' .t . TAnswer ALL questions "
ALL questlons carry EQUAL Marks (5 X 8 40)

16 a) If V1, Vz,v... V is a ba31s of V over F and 1f W1, wz, . Wn in V are lmearly 1ndependent over 5
F then]ustlfym<n R R n % ' : :

BRI . _ (OR) S BRI ‘
" b) If V is ﬁmte drmensmnal and 1f W isa subspace of V classrfy W1s ﬁmte dlmensmnal
dlmW<d1mVanddhm——-—d1mV dimw. . = o SRR -

T a) Ifu, vev, then show that l(u, )< IIullllvll

' , , _ . _ (OR) R I
b) If V isa ﬁmte dlmensmnal 1nner product space and if W.is a subspace of V then Justlfy
D V=W+Wwi More partlcularly, prove that V/ is the direct sum of. Wand W'L ' e
X 18 a) IfAisan algebra, with unit element over F,then analyze Ais lsomorphlc to a sub algebra of -
A(V) for some vector space V over F ' -
SO : Con) - . E
b) If /‘l e F isa charactenstrc root of T € A(V) shovv that A i isa root of the rmmmal polynonnal" -

of T. In partlcular, prove that T only hasa ﬁmte number of characterlstlc roots inF.

R Z’l9 a) Calculate the mverse ofthe matnxAv [1 0 3] lfltexrsts T

-+ .20. ) Discover the charaCteri_stic.‘equation' of A=

(OR)
o 0 12 -1
R 2. 5 .=7 3
L b)Dlscover detA whereA-[O 3 6 2] R
R —2 -5 g =2

e ',.

_lo 3 =8 0].
0 :

b) Let A [ ] Dlscover aformula for A" glven thatA PDP ,where - '( o
LU S o z-z-z END T e
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| SECTION-A (10 Marks)
Answer ALL questions K E
ALL questions carry EQUAL matks =~ (10x1=10)
_J2 -3 3 -4 . _ '

1. LetA 5[4 S| anap=[; '] Find3a-28.

«w [-1 0 a1l -1 w01

B [19 2] | (“)[2 -19] (“‘)[-2 19] W [2 19]

. 10 1 L

2. Find the eigenvalues of A = [_ p 5]. | |

(i)2and 3 . (i) —2and3 - (iii))-2and -3 r(i\") 2and —3
3. What is the value of e*? | | o

n - ) n

() Zimo " BIDoZ @IS v )2°° s
4. Find the value of lim,,_,c Q’—;fl

) S (i)—-1 - (iii) o @iv) 0

5. What is the general solution of Bessel’s e‘qtiation of integral order n?
) y() = x?[Cop(kxP) + Cy Jp (kxP)] (i) y(x) = CoJn(x) + C2 Yn(x)

DY) = CprX + G Ya(®) (W)Y = CJp(0) + Co¥oa (%)

6. What is the value of T (—1-) ? ' B
) « (ii)-m/2 , (iii) v /2 (iVVT
7. Which point is called isolated if some nelghbourhood of it contains no other such point?
i) Singular point : o (ii) Regular point
(iii) Critical point - (iv) Stable spiral point
8. What is the characteristic equation of the Jacobian matrix? - |
)12 —ab=0 (ii)A2+ab=0 (iii) A2 +2ab =0 (iv) A* = 0

9. What is the complete mtegral of the equatlons (+q)z—xp- yq) =17

1)ax+by+ “ (11)xp+yq+m

(111) + + p—+3 | (iv)(p +q) +xp +yq

10. What is the complete 1ntegral of f xpq + yp? — 1 = 0 obtained by Charpit’ s
method?
i) (z—b)?=4(ax ~y) o (@) (@EZ-b)i= 4(ax + y)
(iii) (z + b)? = 4(ax + ) ' (i) (2 + b)2 = 4ax + y?
| ' SECTION-B (25 Marks

. Answer ALL questions . L .
ALL questlons carry EQUAL Marks (5x5=25)

| - -t 1+t '
11. a)Let A(t) = ‘[ttg Ztl/t ] and B(t) = [ 362 4t3 ] Sho\y that the product law

for differentiation, (AB)' = A'B + AB' .
| ‘ (OR)
Cont...
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b) Bring out a general solutlon of the system x = [; —7 3] x -

12. a) Solve the equatlon xzy = y =1,
S : SRS, (OR) : ,
b) Analyze the nature of the pomt x=0 for the d1fferent1al equatlon
xty" + (x2 sinx)y’ + (1 — cos x)y*O E : i v
13, a) Solve the Airy equatlon y '+ qu 0.
S (0R)
'b) Produce the general solutlon of the d1fferent1al equation xy" + 3y’ + xy =0 in
terms of Bessel functions.
14. a) Bring out the crxtu.al points of the system %x-t-: 14x — Zx2 - xy, 16y -
Zy —xy. - .
(OR)
b) Determme the type and stablhty of the critical point (4,3)of the almost lmear v
systems — d— =33-10x—-3y + x?%,== ~18 + 6x + 2y — xy.
15. a) Show that the equatlons xp = yq, Z(xp + J’CI) = 2xy are compatlble and solve
them.
(OR)
b) F md a complete mtegral of the ‘equation sz + q%y = z.

SECTION -C '(40 Marks)
Answer ALL questions

ALL questions carry EQUAL Marks (5 X 8 40)
16.a) Brmg out a general solution of the system x| = 4x; + 2x2 , X5 = 3%y —

- (0R) |
_ | o 9 4 0
 b) Bring out a general solution of the system x’' = |—6 -1 0]|x
- 6 4 3
17. a) Solve the equation y’ + 2y = 0. R
o (OR)

b) Brmg out the general solution in powers of x of (x% — 4)y" + 3xy +y = 0. Then
find the parttoularsolutlon with y(0) = 4,y'(0) = 1. v ,
18. a) Calculate whether or not the equation x2y" — xy’ + (x2 — 8)y = 0 has two
linearly indepehdent Frobenius series _sOlutions. ' '
: . o (OR)
b) Solve the equatxon 4x?y" + 8Bxy' + (x" 3)y = 0.

19. a) Examine that (0, 0) i is the only crltlcal pomt of the system 9_{ = —-ky +
x(1 = x2 = y?)
2 = kx+y(1 -2 - y?) |
: s . " (0R)
b) Show that the linearization of 2 = 5x — x2 — xy, % = —2y + xy at (5,0 is
u’ = —5u — 5v, v’ =.3v. Then show that the co-efficient matrix of this linear system
has the negative eigenvalue 4, = —5 and the pos1t1ve elgenvalue A, = 3. Hence (5,0)
is a saddle point for the above system '

20. a) Show that the equattlons xp yq = x, x? p + q = xz are compatible and obtaln
their solution. . :
. L (OR) .
b) Find a complete mtegral of the equatlons piy(1 +x2) = qx2
7-7- Z ~ END"
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- S ECTION-A (10 Marks[
Answer ALL questions A
~ALL quest1ons carry EQUAL marks - (10x1=10)
1. A Relatmnal Database consxst ofa collectlon of _ . B |
(i)Table (i) Field ~  (iii) Record ' (iv) Keys.
2. A ‘ in a table represents a relationship among a set of values.
(i) Column (i) Key - (iii)Row - (1v)Entry
- 3. Which language can user request mformatwn from a Database? o
| (i) Query - (i) Relational ~(iii) Structural (iv) Compller
4. OLAP stands for - R
(i) online analytical processing -~ (ii) online analyzing processmg
(iii) online'transaction processing - (iv) online aggregate processmg
5. The Most commonly used operation in relatlonal algebra is .
(i) Storage cell (ii) buffer cell _ (iii) garbage cell  (iv) Register Cell
6. Which are jomt types on ]011‘1 condltlon L | | o
(i) Cross join : o (i) Nature join
(iii) Join with USING clause - -(iv) All the Above EEE B
T ‘of the following makes the transaction permanent in the Database
»(1) View - (i) Commit (iii) Rollback ~ (iv) Flashback
8. - is used to remove the prmleges from the user X |

@) Remove update on department from userX
(i) Revoke update on employee from userX

(iii) Delete select on department from userX

(iv) Grand update on employee from userX

9. The Components of a ER Model has ‘
(i) Entity (ii) Attribute . - (i) Relatlonshlp (1v) All the Above

~ 10. Which of the following symbols represent entity sets in an ER dlagram
(i) Divided rectangles ‘ ~ (ii) Diamonds _ o
(iii) Lmes SRR R - (@iv) Und1v1ded rectangles .
SECTION B (25 Marks),
Answer ALL questions :

ALL questions carry EQUAL Marks ~ (5x5=25)

11.a) What do yourn mean by view of Data in SQL. o
' . (OR)

| b) What are the Data vMan'ipulate'd Language?
12.a) Lxstout the Basic Types in SQL Standards

| (OR)

b) Explain about the Basic Structurs of SQL Queries. |

' S ~ Cont...
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13. a). Discuss about the Aggrégatioﬁwith ‘Grouping ih SQL.
(OR)
b) Describe the concept of Scalar Sub queries.
14. a) Write short notes oii the Design Phase.
| - (OR)
b) Explain about the Large — Object Types in SQL.
15.a) Write about the representation of Relationship Set with Suitable Examples.
| (OR)
b) What is Design Phase in SQL?

- SECTION — C (40 marks)
' Answer ALL Questions

All Questions carry EQUAL Marks . (5§ X 8 = 40 marks)
1‘6. a) Discuss about the Data — Definition Language in detail. '

(OR)
b) Write about Database Architecture in Detail.
17.a) Explain the Natural Join in Basic Structuré in SQL.
B (OR) |
- b) Elaborate about the Null Values in SQL with Sample Queries.
'18.a) Discuss about the Join Expressions and its Conditionals in detail.
(OR)
b) Elaborate about the Integrity Coﬁstraints and Relations in SQL.
19.a) Explain'ébout the Roles and revoking' of Ptivilcges 1n SQL.
N ~ (OR)
b) Elaborate about the Embedded SQL.
20.a) Briefly explain about the Entity Set in E- R Model.
(OR)

b) Expléin the concept of Mapping Coordinates in Constraints.

777 END



