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B.Tech 1st Semester Exam.,

MATHEMATICS—I

( Calculus and Differential gquations )

ks : 70
Time : 3 hours Full Mar

Instructions :

(i The marks are indicated in the
(i) There are NINE questions in this paper:

(iii) Attempt FIVE questions in all.

(iv) Question No. 1 is compulsory.

1. Choose the correct answer of the following
(any seven) : 2x7=14
aj The maximum value of sin x+cosx is

f}; 1
(@ 2
i) 2
) 0
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,'fgm-hand margin.

(2)

(b) The value of the integral
[tyzdx +(z +1)dy + xydz}
2 :

where C is any path from (1,0, 0) to

(2,1, 4) is
i) 6
(@ 7
(i) 8
fiv) 9
{c) The series

1.1
1—§+§—
is

(i) convergent

fii) divergent

(iii) absolutely convergent
(iv) None of the above

3

3
{d) 1If u:tan'l(x—jy—], then x
. x-Y

is equal to
_fi) tan2u
(i) cos2u
(ifi) sin2u
fiv) cot2u
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ax = oy
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(e)

(g)

AK9/450

(3)

. zzk-
I Alsy 23=x2z-24°2 17
: s
then (V- A) at the point (1, -, 17
il 3
[ -3
(i} 4
fiv) -4
The value of dedy over the region
9x? +4y? <4 is
M n
(i) 2n
e T
m —_—
{tit) 3
. 27
v =—
(iv) 3

If P, is the Legendre polynomial of first
kind, then the value of [ xP, B, dx is

2
2n+1)
2n
2n+1)
2
2n +3)
2n
2n +3)

@

(4}

(i)

(iv)

{ Turmn Quer )

)

(9

0l
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(4)

If J, is the Bessel's function of first
kind, then the value of J_

i fl[cnsx_sinx)
ntx\ x
(i) Jiﬁinx-cosx]
X X
(i) ’i sin x
i
{iv) ‘icosx
X

For the differential
tt-2)2y" +ty’ +y=0, t=0, is

is

LS

equation

(il an ordinary point
(@) a branch point
(i) an irregular point
fiv) a regular singular point
The solution of the equation
pg® +yp?q® +(p° +¢°)-2p%g® =0 is

=

(i) ax+by+ (at:v_2 +ba?)

(i) ax-by+{ab 2 -ba ?)
(i) —ax+by+ {—1:1?_3_2 +ba™?)

(iv) ax+by-(ab 2 +ba ?)

( Continued }
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(6)

2. (a) Find the evolutes of (he curve
2 2 V)
x3 + yﬂ = ﬂ-:!v
where a is the constant.

{b) Show that

nf2
Fa/4)-r@/4-= QIJt_EE_dB .«q _,,x_m
7+=14

(3. (@) Expand Sx y) =x?y+3y-2 in the
powers of (x+2) and (y-1) by Taylor's
theorem. hetp://www.akubihar.com

(b) Find the maxima and minima, il any, of
q
X
S = .
l.lx_l”xualJ ?!{_-14
@ Explain the Dirichlet conditions, Find out the
~ Fourier series for the periodic function
defined by

, —as2x<(
A= {xz, O<x<n

and hence find the sum of the scriecs—
1 1 1 .1 '

a) l+—d—Fmt—FF+—5+-; _
(a) 02 32 42 52 \/?{nl,'
1 1 1 1 v
. LA
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14 a

5. (@ Ku=logl®=y +Z

(6)

3 _3% thett ﬁﬁ.{.‘:

(3 a8 _79 4 <

.___--—_-——'.-

‘ax dy 9Z;

= =
(b) Find V-V, WIETE -'._::=7y22 - F=F=14

- T
o e

e T
Ciies e

]

G (o Eramume te imiegel oY
order of integraiion

- i

b} Solve the differential emuatign

2 2?2 qde-2x? +2y° —yYdy=0

7. Veriiy the Siokes’ inhecrem ior
A=ly-z=2Zji+luz~4j- 1=k
waere Sis the surface of the cube x =0, y=0.

ZDIZ:IHJE:I’.ZEME_':E
xyplane.

JA
Aa

8. Soive in series, using Fropenius method, =e
Iﬂ--*.;']y'.;.[% —2xjy' 2y=0 it
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(7)

@ fa) = State and prove orthogonal properties of
Legendre polynomials,

(b} Find the coﬁlpletc integral of the
equation [p2 +q2}y = zq. 7+T=14

* & Kk
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