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- Answer all questions

The figures in the right-hand margin indicate marks hy

Symb_e\_ls carry usual meaning

1. Answer all questlons A ' 2 xS

(a) heck whether the solutlons In x and In x2
are lmear dependent or 1ndependent ?

9 Find the power serles solutlon of y'—y= 0
/)/‘ State the Cauchy s Integral theorem.

z+7
z —9z

(d) F 1nd all the resndues of f (2)=

(e) Wnte the error formula in Trapezondal ful 2z
“of numerncal mtegrauon
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(2)

2. m@mo?a the differential equationy’+xy=xy"' 4

(&) Solve the differential equation

V' —4y=2x+e*

Or

(@) Find an integrating factor, convert to exact
form and solve the differential equation

2xtan y dx +Sec’y dy =0.

/MS) Solve the differential equation
V' +y =x+2x+2

3. m@v\ Solve y'’— 25y =0 by power series method. 4

4

(b) Prove that for Bessel's function J,(x)

S @]=x, 00

Or

(@) Prove that for the Legendre ﬁo_vﬁ_oamm_ P,(x)

B.Tech- 2nd/Mathematics-T(Set-23)

( Continued)

.,w va

(1—2xu+ 2y = MuuomvaARv: 4

(b) Reduceto Bessel's equation form and solve
the differential equation :

9x2y” +9xy' + (36x" —16)y =0. it
i 4, Check f(z) = 1/z° for analytic ? 4
- ,MAM\H Find all the mo_cmonw of Sin2z=1+i 4
fa g n S or
| (a) .w,_.h,:\o that Cosh z = Cos hx Cos y + i Sin hx
2 Siny. 4
(b) m:& all the values of EAImua.\ J. 4

5. {d) Evaluate | Gz =5 C:Circleld =3

“

counter clockwise. £t . 4

g (b) Find Taylor series of Cos? Z at z, = /2. 4
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(4)
Or
(a) Evaluate IANu.L.W&N. C: Circle|z] =1 coun-

22t -22

“ter clockwise using Ouz.or% Residue theorem. 4

Na .. _
m . . ,.
(b) Evaluate .A_V. T+sin m_&P =”£=m. nom_n:n. | A

6. ma\vx Solve x*—x—7=0 by Newton Wm.vrmon
Method correct upto 3 decimal places. ‘4

A.@.Cmm:m Newton's forward difference inter-
polation find the value of yatx=>5 fromthe’

following data.
x: 0 10 2030 Tl
ye 701832 48 " e U A

or

(a) Evaluate ._. (Sinx)e”dx using .ﬁmmnN.oau_.E_o_
. . 0 ; : :

. | 4
faking h=1.

‘ Continued) -
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o tan et e sl e i 1

(35)

(b) Using Euler method solve to find value of y

atx=0.8.
y =x+y,y(0)=1 taking h=0.2 . 4
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B.Tech.
Mathematics-1

Full Mark-30 Time-90 Minutes

Answer All Questions.
The figure on the right hand margin indicates mar ks. Symbols carry usual meaning.

[2x 3]

1. Auswer the following questions.
] using Roles Theorem, for [(x) = sin’w.

(i) State Role’s theorem and find ¢ € [0.7

CO1 | 943
- +24+35..+n
(i) Evaluate the limit lim, —————:—‘—’ COo2
n?
dx
iii) Evaluate the Improper integral e, ;. CO3
(i) proper integral Jy 77—
2. (a) Check applicability of Role’s theorem and hence find ¢ for f(z) = 23—z, [-2.2]
. [4] CO1
(b) Find the value of T'(}), using relation of beta and gamma function . [4] CO1
OR
{c) Tes: the convergence of the integral f sinz?dz [4] CG1
a; Frove \_JEH__tr;-(s}"'l(\f))zgﬁ- li CO1
3. {(a} Fing Fourier Series of flz) =%, —7 < r <7 and use it
to show that > 7 - =% 8] CO2
OR
[~k —m<z<0
(b)Find Fourier series off(z) = AT and
k 0 <z &
- 1 L e w 1
prove that 1 3 e =7 ) [8] CO2
. . . 1. Sl
4. (a)Evaluate using gamma function [ \/_—__]—(md;r [4] CO3
{b) Find Fourier Cosine cxpansion of j’(x)': T—z.0< > <7 [4] CO3
OR
(cyvalnate using ganmma function [ e~ dp 41 CO5
: s s et Lo W o e I HES B A
(d) Find Fourier Cosine expansion of [(x) =2, 0 <o <7 [4] CO3
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Answer All Questions.
3 [4+4]
The figure on the right hand margin indicates marks. Symbols carry usual : . I . M7y 12y = 6x° + 3x2 + 2X
meaning. ‘ . (a) Solve the differential equation 'y y 3 g
I. Answer the following questions. [2x 3]
a). Find the integrating factor of the differential equation ) ) P
y+ :raz -u? +1)dy=07? -CO1 (b) Solve the differential equation y' + 14y '+ 49y =15¢ /OWW X
b) Find the solution of the differential equation x’y” + 8xy'+ 12y = 0. , ) .
-CO2
o OR
m . . . . P — - oy \V .
¢) Find the radius of convergence of the power series MSA:TTCH (c) Solve the differential equation y" +2y'+2y =X +uOoMMuw
m=0 -
-CO3 (d) Find the current in RLC circuit R = 2 ohms, L = | henry. C = 0.5
Farad, E = 70 Sin 3t volts.
2 [4+4] -CO2
@) Find an integrating factor, convert to exact form and solve the b s
differential equation: (2 Cos y + 4x?) dx=xsinydy -COl 4. ) [ |
_(8)- Solve by power series method:
(b) Solve the Euler- Cauchy differential equation: y'- Sy'+6y=0 -CO3
4%y + 24xy '+25y =0, y(1)=2,y'(1)= -6 -COI1 2
1.\@%85 that for Bessel’s function J/ (x) = ;[—Sin x -CO3
5 w
\ 2
OR OR
. 2 : 1-2x gl e s X A
(c) Solve the differential equation:y ' +y =——— ‘ . ..(c)  Express.-f(x)..=. X" +2x" +2x" —x-3in terms of Legendre: :
. s :...w.,.w,.;...:. g - polynomial:+ = 2 o : CO3:
. . . -(d) Reduce to Bessel’s equation form and solve the-differential
(d) Solve the Euler- Cauchy differential equation: L S N A RIS
equation: x’y"+xy'+|dx' ——|y=0 co3.;

4

Zwv\:.*..wxv»..lrv\ﬂcu. v\:vﬂwuvw.:vﬂnh o .col
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B. Tech-1st (All Br.) '
Mathematics-J
Full Marks - 50
Time : 2.30 hours

Answer all questions.

The figures in the right-hand margin indicate marks.

1. Answer all parts of this QUestion i 2 %5
(@) Find the value of T (7/12).

(b) Deﬁne penodlc functlon and wnte the period
of Cos 5x. '

(¢) Find a unit normal vector to the curve
9x* +4y*=36at(2,1)? =

(d) Are the row vectors [’1 2 31,[0 0 1] and
[5 5 1]linear dependent. A

(e¢) What ;JQEH be the eigen value of A7, if eigen

value of A4 is 3. Also define skew symmetric
; X k '
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TvMAL)

(2)

2. (a) Test the convergence of the improper inte.

]‘3 Cosxdx

Lt o : . 4

(b) Using gamma function evaluate the integral

J emvan i e 4
0 . ‘

or .
(a) Using Dirichlet.'test -clieck' the convefgencé. '

- Sinx

of the 1mproper mtegral I N d’—"..

(b) Using gamma and beta functlon evaluate the
mtegral |

I~-‘x9_\/3 a® —x°dx . |
o - ; . S
3. (a) Find the F ourier series of functions
- f(x)=0.5x%,-— 7 <x <z which is periodic .
with period P =27 Hence prove that -

4 9 16 12
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(3)

| Or

(b) Find the Fourier series of following functions
J (x) which is periodic.

f(x)=x*, ~x<x<nx, period P=2rx

4. (a) Find the direqtion’al derivative of
o =(x2 + y? +22)—m at (3, 0, 4) along direc-

tion of the vectora=[1,7,0]. 4
.(b) Prove that Curl (grad)=0. =~ 4
e Or

“a): Prove that div (Curl v) = 0.

(b) Find the directional derivative' f=e"Cosyz
at (1, 0, 2) along direction of the vector

a=[6, 8, 0].
3.<{a) Using Gauss elimination method solve the
following equations : . 4
X—y—2z=-2
3x—-y+z=6
| x-3y—4z=-4
(b) Find the rank of the matrix 4
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(9 3 1 0
3 0 1 -6
A T e, i
0o 61 9

Or

(a) Check the set of positive real numbers for a
vector space in R°.

(b) Show that vectors (1,0, —1), (1,2,1) and
(0, —3,2) form a basis for R>.

6. Find the eigen values and eigen vectors of
the matrix ' - . 8

~10 10 -15
A=[10 5 =30
-5 -10 0

Or -
Diagonalize the matrix

(3 0 0
A=|2 6 0
3 6 7
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