Set-1
Code No. 23J131 /NC/MAT
Nizam College (Autonomous)

Faculty of Science

Max. Marks : 80
Section — A
Answer any EIGHT of 1 following questions, 5 [8x4=32]
1. Solve (2ax ) Ey = a4+ 2ax
] dy y
j2. Solve & +m\/_— 1—+/x
53. Solve E,_ =3 dz
X Y2 nxy
4 Solve yp? + (x — Vp—x=0
|5. Solve p = tan (x — 1+p2)
6. Solvey = yp? + 2px
7. Solve (D* — 4p3 1 gp2 _ 8D + 4)y 0
8 Find the particular integral of the differential equation y"’ + Y +y=x2

9. Solve y'—y=2e*
] 10. Solve (x2D2 + 2xD — 12)y =0
1. Form the partial differential equation from :

Z=xy+yVx2—q2+p

2. Form a partial differential equation by eliminating the arbitrary

function from z =f(x?% +y?)

[P.T.O]



Section — B

1I. Answer the following questions using internal choice.

13.(@) () Solve x(x — 1) - (x — 2)y = x3(2x — 1)

(i1) Solve cosxdy = y(sinx — y) dx
[OR]

(b) () Solve ysin 2xdx — (1 + y? + cos?x)dy = 0

” dx d dz
(ii) Solve — = 2 _ 9z
Y-z z-x x-y

14. (@) (i) Solve x2p2 — 2xyp + (2y2 —x2) =0
(ii) Solve sinpxcosy = cos px siny + p

[OR]

(b) Solve y + px = p2x+

15. (a) (i) Solve (D? + Dy = xe?x
(i) Solve (D* + D2)y = 3,2 4 4sinx — 2cosx '

[OR]
\

(b) Solve the differential equation by the method of undetermined ¢

oefli
(D? —2D — 8)y = 9xe* + 10e—* :

16. (a) Using the method of variation of parameter, solve the following diftx

equation y”’ + 2y’ + y = p—x log x
[OR]

(b) (i) Solve (x2 —YZ)p + (y2

—2x)q =2z2 — xy
(i) Form the partia] differenti

al ciruation by eliminating the arbitrary
function ‘f “ form » — Xy + f(x2 + 32)



=
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b
//._
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Time* 3 Hours

%

1. Solve (x+>’) = a’

5.Solve X o L= y (logy — logx + 1)

3, Solve (x e —myz)dx"'mxydy- 0
4, Solve X 2p* + xyp — 6}’ =0

5. Solve (¥ — px)(@ — 1) =

6. Solve)’ 2Px+}’ pn

1. Solve——-+ 3—'+ 16y =0

2 d
o solve Ll 22 _3y =5

9.Solve (D* —2D +5)y = e~
10. Solve (x2D?% + 2xD — 12)y 0

function z=xy+ f (x? +y?)
Constants from z = ax? + bxy + cy?

Section—B

E E Answer the following ques'aous using internal choice—--

13. (@) (i) Solve (x — - y)2dx + 2xydy =0

(i) Solve (2x + 4y + 3)Ex_ =x+4+2y+1 —

[OR]
®) () Solve x%ydx — (x3+y3)dy =0 -

Max. Marks : 80

8x4=32]

* 11. Form the partial differential Equation by ehmmatmg the arbitrary

12. Form the partial differential Equation by eliminating the arbitrary

~[4x12= 48]

(i) Solve (xy? — x%)dx + (3x%*y* + x?y —2x> + yz)dy 0

- 14. (a) Solve y%logy = xpy + p*

[OR]
(®) (i) Solve  x?p? — 2xyp + 2y* — x> =
(i) Solve p =log(px —¥)

15. (@) (i) Solve (D + 1)y = cos2x gy
(i) Solve (D2 + 4D + )y =e** — €
[0Rl

(b) Solve the Differential Equatlon by the method of undetermined

Coefficients : (D? — 2D)y = e*sinx .

16. (a) Using the method of variation of parameters,

solve y"’ —2y' +y=e*logx
y y' (OR]
(b) (i) Solve px+qy =

(ii) Solve x (z2% — yz)p +y(x?—2%)q = z(y? — x?)



Code No. 23D/131 /NC/MAT

Nizam College (Autonomous)
Faculty of Science
B.SC. I- Semester Examinations, December - 2023

Mathematics : Paper-I

(Differential Equations)
Max. Marks : 80
: Section — A
1. Answer any EIGHT of the following questions. [8x4=32]

Solve xdy — ydx = a(x? + y?)dy.
Define linear equation.

Solve p? — 5p + 6 = 0.

Define an orthogonal trajectory.
Solve p = log(px—y).

Define Exact Dif ferential Equation.
Solve (D® — 7D + 6)y = 0.

Find the value of -
D%+4
Find the Particular Integral of (D* — 1)y = sinx.
d?y
10. Solve —= = xe*.
11. Define Legendere's equation.

12. Define a Partial Differential equation with an example.

cos 2x.

© © NPV A LN -

. Section — B
1. Answer the following questions. [4x 12 = 48]

13. (a) Solvex?ydx — (x> + y*)dy = 0.
[OR]
(b) Solve x% —y = logx.
14. (a) Solve y + px = p*x*.
[OR]
(b) Solve x =y + p°.
15. (a) Solve (D3 +2D?+ D)y = e?* + x? + x.
[OR]
(b) Solve (D?> — 2D +5)y = e?* sinx.
16. (a) Solve (D?+ 2D + 1)y = e *logx by the method of variation of parameters.
[OR]
d?y

(b) Solve xZEx_z— x%+ 2y = xlog x.

K % %k k ok



Set-1
i CODE NO. 23J/231/NC/MAT
ZAI\;I? EOLLEGE (AUTONOMOUS)
o CULTY OF SCIENCE

SEMESTER EXAMINATIONS, JUNE — 2023
MATHEMATICS : PAPER - II

.y (DIFFERENTIAL AND INTEGRAL CALCULUS)
TIME: URS MAX. MARKS: 80
SECTION — A
er any EIGHT of the following questions. [8x4=32]

: If fl,y)= ycos(xy) then evaluate == and f
dx

Ifu =sin"1= then ﬁnd a
_ y '
. Define homogenous ﬁmctlon and give two examples
, Find the total denvatlve of f(x,y,2) = exvz '

" . IfxY = y* then fi nd

. Expand f(x,y) = e¥ log(l + x) in powers of x and y at (0, 0) by using Taylor’s series.

: 3 Find the radius of curvature at origin of the curve 2x* +2y* +4x?y+xy —y?+2x=0
=  Find the center of curvature for the curve y? = 4ax at the point (a, 2a).

¢ ;;’ Find the envelopeof the curve Y = mx + 2m3 where m is the parameter.
;0‘ Fmd the length of the curve Yy =xVx from x=0tox =

) F ind the volume of the solid of revolution generated by revolving the plane area bounded by curve
'y =x>,y=0,x =2 about X — axis .

SECTION - B
wer the following quesaous [4x12 =48]
13. . (a) Ifu =tan™! ( — ) (x # y) then show that
3 ou du
Lx—— + ya = sin2u
2 9%u — . 2 .
ii. x2 e 2x ya ay y ay2 (1 — 4sin?u)sin2u.

[OR]

.(b) If V =r™ where r?2 = x2 + y? + z?2 then prove that

Vix + Wy + Vpz = m(m + Dr™—2

f(a) F1nd the maximum or minimum of f(x,y) = x3 + y3 — 3x — 12y + 20

.‘f [OR]

‘T(b) Find—u- ifu= tan“lz given x =et—e tandy =et +e~t .

( ) Find the equation of cxrcle of curvature for the equation x3 + xy? — 6y2 = 0 at (3,3).
' [OR]

(b) Find the envelope of the family of straight lmes ~haie 2 = 1 where a, b are parameters
connected by the relation a + b = ¢, where c is constant

Find the whole length of the arc of the semi-cubical parabola y3 = qx2 from

[OR]
ind the area of the surface of the solid generated by the revolution of an

arc of curve y = ¢ cosh (f) about X-axis.
3 % Kk



Set-1 Code No. 23J331 /NC/MAT

Nizam College (Autonomous)
Faculty of Science
B.SC. m1- Semester Examinations, January - 2023
Mathematics - Paper-111

(Real Analys;
Time : 3 Hours] ysis) [Max. Marks : 80
B Section — A
Define convergent S€quence.

3n-1 . .
Prove that the Sequence Sn = :Tzl 1S mcreasing and bounded above

State Geometric series. Test for convergence L

Define continuity of 3 function at g point. i

Find the values of Jog(0), gof (0), Jog(2)and gof (2) where f(x)=+4—x for x<4
and g(x)=x* forallxeR.

Find C of the function f(x) = sinx on [1,3] by using mean value theorem.
State the Cauchy’s mean value theorem.

Write the n" term of the sequence 1,-4,9,—-16,25 ....... ... ...

. Verify mean value theorem for f(x) = x%on [-1,2].

10.If f(x) = x on [0,1]and P = {0,%,%, } find Lower Riemann sum?
11. Define Upper and Lower Riemann sum. '

12. Prove that z;';;izin =2

SNLE S N

N o

\© o0

Section — B
I Answer the following questions using internal choice. ' [4x12 =48]
13.a) Every convergent sequence is bounded.
[OR]
: + L - >
b). Find m € z* such that |2 2|<i vnzm

14. a) Let f(x) = 2x? + 1 for x € R. Prove f is continuous on R by
i) using the definitionand ii) using the € —§ property.
[OR] A .
b) If a function f is continuous on [a, b ] then it is uniformly continuous on [a, b].

15. (@) If f is differentiable at a point a, then prove that f is continuous at 4.
[OR] "
(b) i) State and prove Rolles theorem. .
ii) Verity the Rolles then f(x) =x* —6x +8in[2,4].

16 . (a) Prove that a bounded function f on [a, b] is integrable if and only if for each
£ > 0 there exists a partition P of [a, b] such that U(f, P) — L(f,P) < &.
OR
(b) State and p[rove] the fundamental theorem of Integral calculus,

& &



E Sect
; pnswer any EIGHT of the fyy,, S€Cton — A

1.
8.

9:

. Prove every polynomia] function P(x)

Facy] . 10moyg
a . tons, _
ﬂ(l;man :Paper-IHMay 023
Time : 3 Hours %2l Analygig)
. Max. Marks : 80

Wing Questiong

. [8x4=232]
Define sandwich theorepy,

Prove that sequence Sp = (~

. 1™ doeg not coﬁverge.
State Ratio test show that the

se uenc —_ s nm '
! CSp = SIn == do not converges.

frid . =0y Frayi gy a2 Wt s +
apX" 1s continuous on R .

. Let f and g be real-valueq functions that are continuous at x, in R. Then
-prove that f + g is continuous at Xg .

. Prove that the function f(x) = 3x + 1 i uniformly continuous on R bt

directly verifying the € —¢§ property.
State the Taylor’s theorem.

State Languages mean value theorem.

Verify mean value theorem for the function f(x) = ion [1.3].

10.1 f (x) = x2 on [0,1] and P = {0,5,2,2,1}, then find the Upper

Riemann sum.

11 If f is integrable on [a, b], then prove that |f| is integrable on [a, b].

12. Define Upper and Lower Riemann integral.

[P.T.O]



Section =B
questions using internal choice. [4y 0

II. Answer the following
N
Y

13. () i) Every converges sequence is bounded.
. _3n=1. .
_ i) Prove that the sequence Sn = 7 s Increasing

above.

e bounded
[OR]
(b) State and prove P — series test.

14. (a) Show that f(x) = -}2- is not uniformly continuous on the set

(0, ).
[OR]

(b) If f is uniform continuous on s then f is continuous op
S.

) 8 is di i
5.(a) If t]; is differentiable at a point a and g is differentiab]
en prove that the composite function gof is con:
i

and (90 (@) = g*(f(a)). f(a)

t f ()

nuous at

.-



Code No. 23D/331 /NC/MAT

Nizam College (Autonomous)
Faculty of Science
B.SC. II- Semester Examinations, December - 2023
Mathematics : Paper-III
(Real Analysis)

Max. Marks: 80
Time : 3 Hours @
| Section— A 8 x 4 =32]
L. Answer any EIGHT of the following questions. [Bx4=

1. Find the convergence of the sequence <5, > where s, =73+(-1)".
2. Prove that every convergent sequence is bounded.

3. Prove thalli_xy[d(n’ +n) + n] = %

4.1f fand g are real valued functions at Xothen f + gis continuous atx,.

5. Prove that x =cos x, for some x in(o, %) )

x* —a @
x—-a

7. If fis differentiable at a pointa, then fis continuous ata.

8. Verify f(x)=| x| by using mean value theorem on [-1, 2].

: -1
9. Calculate hmcosx—f by L-Hospital’s Rule.

X—»®0

6. Find the limit of f(x), where f(x) =

10.If f(x)=xon[0,1]and P = {0%,%,1} , find the upper and lower Darboux sums?

1673

S—.

2x
| x*sin®(e*)dx

b «®
2x

12. Calculate lim - j e'dr.

x>0 x

11. Show that

-2r
Section — B

II. Answer the following questions. [4x 12 =48]

13. (a) Determine limit of the sequence < 5, >=< 2" ; > and prove your claim.
n* +
[OR]
(b) Prove that every sequence(s,) has a monotonic subsequence.

14. (a) If f is continuous at x, and g is continuous at f (x,) then the composite function gof is
continuous at Xx,. QL )

[OR]

(b) Show that f(x)= Lz is not uniformly continuous on (0,) or even on the set (0,1).
=

15. (a) State and prove Lagrange’s mean value theorem.
[OR]
(b) Discuss the differentiability of f(x) = x| +|x—a |in R.

16. (a) Prove that every continuous function f on [a,b] is integrable,

[OR]
(b) State and prove Fundamental theorem of calculus, A -

% 3 3 ok ok ok ok ok % ok ok



NTZAM COLLEGE (AUTONOMOUS)
.~ FACULTY OF SCIENCE
B.SC. IV- SEMESTER EXAMINATIONS, MAY — 2023
MATHEMATICS : PAPER - IV

(ALGEBRA ) P
Tﬂﬂ&SHOURS MAX. M ’
: SECTION—A
[8x4=32]

W‘myEYGHT of the following questions.

- _Define sub group. Find all sub groups of Z3p.

2. For any two elements a,b a group G prove that (ab)™* = b™*a™*.

3. Let G be a group and H,K be two subgroups of G. Then show that K ={hk/h €H,k € K}
4. Find the order of the following disjoint cycles (i)(123)(4 5 6)(7 8), (D1 43 2)(56).

L s .Deﬁne cyclic group. Give an example.

\ 6 Deﬁne perrnutatlon express f (; i g z 2 g) as a product of transpositions.

5 7. Prove that every subgroup of an abelian group is normal. -
X y 8. Determine all group homomorphism from Z12,Z3o -

9. Define Homomorphisim and Isomorphisim .

10. Define that following : (i) Principal Ideal (ii) Maximal Ideal.

11.'Deﬁne characteristic of ring. |

12. Is the ring 2Z is isomorphic to ring 3Z.

SECTION-B :
Answer the following questions using internal choice. [4 x 12 =48]

13.(a) Define Group. Prove that the set G {1,2,3,4,5,6}isa abehan Group with respect to X5
[OR]

(b)Leta,B €S and a = (124536); B = (143256) then evaluate aB,af™t,a

14. (a) Stafe and prove Lagrange’s Theorem.
[OR]

-1

(b) State and prove Cayle’s Theorem.
15. (a) Define Normal subgroup. Prove that A subgroup H of a group G is normal. If

xHx 1=HVx€QG.
[OR]

(b) State and prove Fundamental theorem an Homomorphism of groups.
16. (a) Prove that intersection of two ideals of aring R is a ideal of R.
[OR]

(b) Prove that every finite integral domain is a field.

ok ok ok ok ok e ok %k
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1. Answer ALL questions.

NIZAM COLLEGE (AUTONOMOUS)

CODE NO. 23M431/NC/MAT-4(B/L)

FACULTY OF SCIENCE

(ALGEBRA)

B.Sc. IV- SEMESTER EXAMINATIONS, MAY — 2023
MATHEMATICS : PAPER — 4

MAX. MARKS : 40

SECTION-A

1. Prove that identity element is unique in the group.
2. Find the left cosets of the subgroup 4Z of Z .

3. Find the zero divisors in Z.

(4x3=12)

4. IfRisaunity and.U is an ideal of R wherele U , then prove thatU = R.

SECTION-B

II. Answer the following questions using internal choice.

(4x7=28)

5. (a) Show that the set {1,—1,i,—i} is an abelian group with respect to usual multiplication.

(b) If a cyclic group G is generated by an element a of order n then a

(OR)

only if m and n are relatively prime.

m is a generator of G. if and

6. (a) Show that intersection of two normal subgroups is a normal subgroup.

(OR)

(b) If G is a finite group and H is the subgroup of G then prove that 0 (H)/0 (G).

7. (a) Prove that Q[\/f] = { a+b2/abe Q} is an integral domain with respect to usual addition

and multiplication.

(OR)

(b) Let R be a commutative ring with unity and let A be an ideal of R. Then % is a field if and

only if A is maximal ideal.

8. (a) Prove that every ideal of a ring R is the kernel of a ring homomorphism of R.

(OR)

(b) Let R, R'be two rings and f: R — R'be homomorphism with Kernel U then prove that R is

. . . R
isomorphic to 7

ok ok ok ok ok ok ok okeok sk ok ok sk skk
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Code No. 23J531 /NC/MAT

Nizam College (Autonomous)
Faculty of Science
B.SC. V- Semester Examinations, January - 2023

: Mathematics : Paper-V
Time : 3 Hours Max. Marks : 80

' Section — A
Answer any EIGHT of the following questions. [8x4=232]

1. Define linear independent set, dependent set in a vector space.

. 2. Prove that intersection of two subspaces is again a subspace.

3. Define T: P, - R? by T(p) = p(0) then prove that T is linear transformation.

P(1)
4. Define a characteristic equation of a matrix A. Find the characteristic equation
_ 1 4
of A = [5 O]'

. If Aisa 4 X 7 matrix with 4-dimentional nul space then find rank of A.

. The Characteristic polynomial of 6x6 matrix is 16 — 41%> — 124* . Find eigen

values and their multiplicities.

. Define diagonalizable of matrix. Prove that A = [(3) ﬂ is diagonalizable.

E 8. Find the eigen values and a basis for each eigen space in C? for A= [ N 3]
F Mo6] .. 6y

1 £ 0, LetA = [5 2],u = ( ) v = ( ) are u and v eigen vectors of A?

; 10. Define orthonormal set. Prove that the set {u,, u,, u3} is orthonormal

where u; = [\,_ ‘/:i- \/-3—] Uy =,[__;' %, %] and

E{

g‘ By . i [—1 —4

. BT lves Ves’ 7el

’r} 11. In an inner product space, any orthogonal set of non-zero vectors is linearly
E’s independent.

. 12.u,v two vectors are orthogonal if and only if ||u — V|12 = [ull? + ||v||2.

[P.T.O]



—_

Sectio == _
I 2l choICe.

1 Answer the followiTg questions using e [4y

| n where A 18 T X N magy
13 (a) (i) Prove that nul A is subspace of R N atriy

m where A1ISmXmn ‘
(ii) Prove that col A 18 subspac® of R"» W Matrjy

[OR]
. o matrix |0 1 1

asis for the nul space of gtven Soway il ;1]

(b) (1) Find b
) di
ste vector i g™ and find the coordinate Vector]

(i) Define a coordi
tandard basis in R 5

X relative to fis a5 and X =[-1, -3, 5)
eorem.

[OR] |
2 4], = [=7 9], c2 = [—5 7] be
for R2, where B = {by, b2}, C={c,
x from C to B and (ii) change

14. (a) State and prove Rank Th

(b)Letb; =[1 3l b, = [—
vectors in R2. If B, C are bases

Then find (i) change of coordinate matri

coordinate matrix from BtoC.

15. (a) Prove that 4 = [g :ﬂ is diagonalizable then find P for A with P4 -

where P is some invertible matrix and D is diagonal matrix. and using|

Compute A*.
[OR]

. -1 4 =27
(b) Diagonalise the matrix [ -3 4 O2 ] if possiblé
-3 1 3 '.

16. (a) (i) In an i :
a)(.('x)) an 1nner product space V(F), |< u, v > < lullllv || for all u, v eV
ii)Inani 3 |
an nner product space V(F),|lu + v|| < llll + [||] for all v €V

[OR] : ;

basis for R. Where v, = [1
1 =11, 1

» 1 _
Uz = [1, 0’ 1] ]l UZ == [1’ 1’ O] and

—&-&-&---



CODE NO. 23M531/NC/MAT-B/L

NIZAM COLLEGE (AUTONOMOUS)
FACULTY OF SCIENCE
B.SC. V- SEMESTER EXAMINATIONS, MAY — 2023
MATHEMATICS: PAPER - V

(LINEAR ALGEBRA)
‘ MAX. MARKS: 40

SECTION-A

1. Answer All Questions. (4x3=12)

y _
x . Y
1. LetV be the first quadrant in the xy-plane; Let V' = {[ ]:x 20,y2 0} .IfuandvareinV,is
y

u+vinV? Why?
2. Determine if {v,,v,,v,}is linearly dependent or linearly independent where

0 17 . [4
v =|1[v,=[2,v;=|-1].
| 5 8 0

32
3. Is A=2an eigen value of[3 8] ? Why or why not?

4. Define inner product.
SECTION-B

II Answer the following Questions using internal choice. (4x7=28)
I

' 5. (a) i) Show that intersection of two subspaces is again a subspace.

; | g

i) Let H be set of all vectors of the form| 5t |. Find a vector vin R’such that H =

3 3t

:

span{v}. .
(OR)

. -3 6 -1 1 -7
(b) Find a spanning set for the null space of the matrix4= 1 -2 2 3 -1}.
' 5 —d 5:8 —4

;
:

e
0

6 (a) Prove that an indexed set {v,v,,....v,} of two or more vectors with v, #0is linearly
dependent iff 3 some v,(j >1)is linear combination of the preceding vectorsv,,v,,..v, .

(OR)
(b) State and prove Rank theorem.

P70

E"'l'ih’{"':"“"{ "1?".';' G, T



4 0 —]
i luesof [0 4 -1
7.(a) Find the characteristic polynomial and the real eigen va

1 0 2

(OR)

30 .
: i and eigen values j .
(b) Find basis for eigen space corresponding to the matrIX[Z 1] [4 A 13

011
21 2].
332

8. (a) Daigonalise the matrix 4 =

***************



Code No. 23D/531 /NC/MAT

Nizam College (Autonomous)

, -. et Faculty of Science

“ : -S5C. V- Semester Examinations, December - 2023

: Mathematics : Paper-V

(Linear Algebra)

. Hours Max. Marks : 80

Section — A

er any EIGHT of the following questions. [8 x4=32]

: 1. Define null space. L 1 -3 -2 >

o pace. et = [_5 9 1] and let u = 3 |. Determine if u belongs
to the null space of A. ¥

| —a +2b

2. Define subspace. Show that the set S={[ a—2b ] :a,bin R} is a subspace.

' 3a—6b

3 IfB={b;,b; }and C = {&;,; } be bases forR?, find the change of coordinate

; il 71 — [2 4 5
matrix from B to C and C to B where b; = [_2] , by = _1] , G4 = [1], 1 = [ 2]-

-1 0 1
4. Find the characteristic equation of A = [ -3 4 1 W
0 0 21

5 T:R? » R? Such that T(%) = A%. Find a basis B for R? with the property [T]pis

diagonal where A = [_z; —?2’]

6. Find the eigen values and a basis for each eigen space in C? if A = [ 11 _g]

e

7 4 A .
Lety = [ 6] and u = [2] Find the orthogonal projection of y onto u and write y as sum of

two orthogonal vectors.

8. Define unit vector. Let
9. Show that the null space of an m X n matrix A is a subspace of R".

. 5:7 2 0
* -1 4 - —
10. Let A = PDP~! then compute A* if P [2 3], D [0 1]_
11. Show that the eigen values of a triangular matrix are the entries on its main diagonal.

v = (1,—2,2,0). Find a unit vector in the same direction of v.

3 -1 -1/2
12. Show that the set {u,, u, U3} is an orthogonal set if u; = [ 1], u, = [ 2], U; = [ -2 ]
1 1 7/2

[P.T.O]



’on’B

Secti®=—"
quas'ﬂ'aﬂs- al‘ri X [1 X |

m
t for the null space of the

EAaswertlzebeIam'ng
13 (a) Find a spanning ¢

3 6 —1 1 ’Z

A= [ A R |

8 —4

et 5
2 —4 [OR]
- 1n of the subspace

(b) Define Basis of 2 vector space- Fin

a—4b—2¢
)| 2a+5b—4€ .ab,cdinR
- —a+2c
_3a+7b+6C
ndtherankof

14. (a) State and prove Rank theorem- Fi

1 -4 9 -
A= [—-1 = - = 1|
- 7
5 6 10 [OR]

4 -1 6 i .
}. An eigen value of A 18 2. Find a basis for the

(b)LetA=[2 1 6
5 -1 8

corresponding eigen space.
- 1 4 )

the following matrix is diagonalizable. A=
—3 1 3

15. (a) Determine if
[OR]

- P2 defined by T(ag + a;t + a;t?) = ay + 205t is a linear transformat

() Find the B- matrix for T, when the B is the basis {1, t, t*}.

(b) Verify that [T(p)]z = [T]z[p]s for each p in p,.

(b) T: p2

16. (a) State and prove the Gram- Schmidt process

(b) The set {x, x,, %3} i . [OR]
, X2, X3} 1s a basis f
11 0 (())r a subspace W of R* where
X = X, = 1 0
1p 2 1P %3 = . Con
1 1 ; struct an orthogonal basis for w.
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' SECTION —
er any EIGHT of the following questions. 2 [8x4=32]
. x by

1. Evaluate the sum S=/3
+ - . _
absolute and relative errorws{§ tV7104 significant digits and find its

2. Define ab i

b 20 oec (.;.081;152, 7r;;latlve and percentage errors. Round off the given numbers 1.6583,
67, 0. and 3.14159 to four significant digits

3. Explain Newton- Raphson method. '

: 4. From the given data
5 x |0 1 2 3 4
i _ f(x)|1 14 15 5 6

Find f(3) using forward difference table.

5. Find f(2.5) using the following table

b 4 | 2 3 4
fx)|1 8 27 64

S Find the cubic polynomial from the following values; y(1) = 24,y(3) = 120,y(5) =
. - 336and y(7) = 720.

7. A rod is rotating in a plane about one of its ends. The angle € (in radians) at different
times t (in seconds) are given below.

t

0

0.2

0.4

0.6

0.8

1.0

0

0.0

0.15

0.50

1.15

2.0

3.20

Find its angular velocity when t = 0.6 seconds.

. The following data gives the melting pointsof an alloy of lead and ziﬁc

% of lead in the alloy (p)

50

60

70

80

205

225

248

274

Temperature (Q°C)
" Find the melting point of the alloy containing 54% of lead using appropriate

ot interpolation formula.
. 9. Evaluate f;%dx using simpson’s§ rule.
o 10. Given Y_q1= xy and y(0) =1, obtain the Taylor series for y(x) and compute

"~ 9(0.1) correct to 4 decimal places.
~ 11. Given % = x + yx* where y(0) = 3. Find y(0.1) and y(0.2) using Picard’s method.

12, Given that 9 _ x2 +, y(0) = 1 determine y(0.02)and y(0.04) using Euler’s

method.
[P.T.O]



SECTION - B
e [ choice.
II. Answer the following questions using inferna

4 X124
ion 2x — 3 =
Iteration method, find a real root of the equation 2x €OSx upyy 4
13. (a) Using Itera P

decimal places with xo = 7 . A - y 'd :
) Find a real root of the equation x3 — 2x — 5 = 0 using the metho of Fajge Posiy
(b) Find a real ro

14. (a) Using Lagrange’s interpolation formula, find the value of y(10) from the fOHOWin‘
tables.

x [5 |6 9 |11 |
i 2 T I o T

d c0s(0.17) given that cos(0) =1, cos(0.05) =
0.9988, cos(0.10) = 0.9950, c0s(0.15) = 0.9888, cos(0.20) =
0.9801, cos(0.25) = 0.9689 and cos(0.30) = 0.9553.

15. (a) Find the values of q
N

(b) Using simpson’s grule, evaluate j:i dx with h = §

16. (a) Compute the values of ¥(0.1)

( ¥(0.2) and y (0 3)using Taylor’s series method for the
solution of the problem Ey =Xy +y% y(0) = 1,
[OR]
(b) Given & —

a2z = 1+ y? where ¥=0 when

*=0 find y(0.2), ¥(0.4) ang ,
Runge-Kutta fourth order method. ¥(0.6) using
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‘ . SECTION-A
nswer All Questions. (4x3=12)
Evaluate the line integral of the Vector field E:(xy,z’,x) along the curve given by

x=1+6,y=0,z=1*,0<r<3,

B.Sc. VI

Evaluate the “siiface integral ofu = (,x,x+y) over the surface S defined byz=0,
0<x<1,0<y <2 with the normal n directed in the positive direction.

Evaluate the line integral IF.dr where F=(5z’,2x,x+2y) and the curve C is given by
x=ty=t,z=1*,0<t1<1 c
Find the volume integral of the scalar field ¢ =x* + y* +z? over the region V specified by
0<x<1,1<y<2,0<z<3.

SECTION-B

nswer all of the following questions using internal choice. (4x7=28)

(a) Find the circulation vector of the vector F =(y,—x,0) along the curve consisting of the

two straight  line segmentsa) y=1,0<x<1 b)x=1,1<y<2.

! (OR)

(b) If Sis the entire x,y-plane, evaluate the integral I=_Ue“‘2‘y’ds , by transforming the
S

- integral in to polar co-ordinates.
(a) By considering the line integral of F = (y,x2 —x,O) around the square in the x,y-plane
connecting the four points(0,0),(1,0),(0,1)and (1,1), show that F cannot be a

conservative vector field.
(OR)

(b) Find the volume of the tetrahedron with vertices at (0,0, 0),(a,0,0),(0,5,0) and (0,0,c) .

F
(a) Show that the gradient of the scalar field g=r=|r| is g and interpret this result

geometrically.
(OR)

~ (b) Show that the vector field F=(2x+y,x, 2z) is conservative.

(a) For g(x, y,z) =x" + y* ++2% +xy—3x, find V¢ and find the minimum value of ¢ .

' (OR)
(b)For' " what values, if any, of the constants a and b t% the vector field
 u=(ycosx+axz,bsinx+2z,x* +).

3k %k %k 3 3k 3k %k %k Kk
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: Describe about the Bisection methoq (4x3=12)
9, -Define Absolute error and Relatiye error

ine the linear La :
3. Determine grange Interpolatin ;
2,4)and(51). & polynomial that passes through the points

1.4
2x

4. Approximate _[ 2 — 4dx

) using Trapezoidal rule.

1 . Y SECTION-B :
II Answer the following Questions using inm. (4x7=28)

(a) Usea fixed point iteration method to dete

rmine a solution ithin 1072
4 —3x*=3=0. accurate to within 107 for

i , [OR]

. (b)Use Newton’s method to determine a solution for f(x)=cosx-x=0.

;6. (a) Use Secant method to find solution in [0.1,1] accurate to within 10 for

. - 600x* —550x> +200x* —20x—1=0.

et [OR)]

(b) Construct interpolation polynomials of degree at most one and at most two to approximate
L 1(14) . '
for given x, =1,x, =1.25and x, =1.6 where f(x) = log,,(3x-1)..

}7. (a) Use Neville’s Method to obtain the approximation for Lagrange’s interpolating
polynomial of .

4 degree one, two and three to approximate of f(0.25)if

£(0.1)=0.62049958, f(0.2) =-0.28398668, 1(0.3) =0.00660095, f(0.4) = 0.24842440 .
_ [OR] -
. (b) Use Newton forward difference formula to construct interpolating polynomials of degrée
the following data. Approximate the specified value using each of the polynomials

| £(0.43)

L if£(0)=1,£(0.25) =1.64872, £(0.5) = 0271828, /(0.75) = 4.48169.

1.5

i 2 . 2 . 3

8. (a) Approximate the integral _[ x*In xdx by using simpson’s rule.
: !

[OR]

1
2
- cosx) dx
(b) Use Romberg integration to compute & for the integral ;[1( ) .

sk ok ok ke ok ok %k ok



