masterranjeet.com
Code : 105102

B.Tech 1st Semeliter lf},xaﬁﬁ 2018 (New)

MATHEMATICS—I
(Calculus and Linear Algebra)

Time : 3 hours Full Marks : 70

Instructions:

() The marks are indicated in the right-hand margin.
(i) There are NINE questions in this paper.
(iii) Attempt FIVE questions in all.

(tv) Question No. 1 is compulsory.

1. Choose the correct answer (any seven) : .
\\‘k 2x7=14
{a) If olx Y 2 =3x2y—y3zz, then Vo at the
point (L, 1, -2) is !
() 12i-9j-16k
iy 6i~9j+4k
. (ii}) 6i-9j-4k
(i) -12i-9j+16k
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(2)

) fa<b, then ["jx-a)+(x- b |dxis equal

to

/f}'v,' (b-a)?

(¢} The value ofjszyzdxdy over the region

x?+y?<1is

. T .
B = | (i) 1_“2_
(i) T (iv) Z;RE

(d) If A2} = 21—-;+2k,A[3] 41 2_;+3k, then

_[ZAE dt is

@ 5 fij 10

(i) 15 fiv) 20
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(3)

of f)=x"(1-x"
() The Fourier series of the periodic () The maximum value of f(x) = S
function f(x) = x+x%, ~n<xsnatx=n for a natural number n 21 an X<
et ¥ - IS - .
converges to - _ : .
| )] — if) —
- il @ 4" { qn
Al m (i) 27
oo 1 : .
(i) = (i) m+n’ (i) —- (iv) 1

m If ?"11 lz, lat }‘-41 "ty :I“n_ are the eigen—

() The following series
values of the matrix A, theni, -2, o 1 1 1 1
Ay —'2_, Ay -2, h4-2,--, A, -2 shall be ' 1+§+4—P+§+§;+
the eigenvalues of the matrix
_ . is convergent for
[0 A W A-1 ) p<1 (i p=1
Jit) A=21 . fiv) A-=3I (itif p<1 D) p>1
{g) 1If X is the elgenvec:.tor of matrix A, Ehr::n 2. @ Find the evolutes of the ellipsc
which is not the eigenvector of A™°? 2 42 _
—+Z-=1
i) -X ) X ' a? b?
(iii) X v 2X
A G?" Evaluate the  integral r x"e % gy,
(h} If & is an eigenvalue of matrix A, then if n>-1. . 7+7

% is the eigenvalue of

3. ﬁ{ Find the area of the surface formed by

i) A2 (ti) A~ the revolution of x? +"—l‘_L,.¢2 =16 about its
D . . ' major axis.

fiii) A {iv) A
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(b) Evaluate the following integral : (6)

1 of12x-x%), 2 o
Jg 0 (™ +y*)dy dx T+7 & Exand in Fourier series
. X =X x = :
; Ji=s 7 7 and hence deduce that
. . tx o Osxx=4
) ~
4./ (a) If 2 ‘::_1 1 1 1 .1
hﬂ’. ",'S'—‘— "-"5?‘1'-%—5%5: -r;;--:---
 fleth) = S0+ R+ x +OR) ) s
find the value of 8 as x — q, f(x]) being = 7. & Fnd the hdirxn‘anal derivative of
[x_.ags,fz‘ , _ Qi I=x"y=+4x=" at L-2 -1 in
« the directon - j-2k
(b} Test the convergence of the series g R o .
' 2 Find @ Ax{Vel @ {(Vx4)xB, where
4 . p -.3.5 P c ¥
() ) o § rniume
2.4 2-4-6 2:4-6-8 A=x"Z+ysTj -3k
B =3xd+4%-ayk and o =ay’z 7
’S. (a) Show that flxy=4Payl is not | :
. differentiable at (0,0). but partial 8. Investigatre for what values of & and b,
o of . of T ' ' ~ the equatons x+y+£=6.x+2y+3z=10
derivatives ' 9y both exist and have x+2y+az=hb have {{ no solution. [} a
e O ' unique solution, (& an infinite number of
value 0. - o sohunons. https://www.akubihar.com
(b) Show that the right circular cylinder of . ~8. (aj Determine the rank and nullity of the
given surface (including the ends) /7 following linear mansformadon :
and maximum volume is such that its V. =V
height is equal to the diameter of the ! _ e TS
base ’ e . 7+7 defined bv
m Ou n_l._z, Xn, X3, x‘;; =-[Jl'1 = Xln, X3 ".E'J:a_, .xa_ —."i.-_q]'
AK9/451 (Tum Cver.

14

14

AR9/451 ( Continued )


C69
Rectangle

C69
Rectangle

C69
Rectangle

C69
Rectangle

C69
Rectangle

C69
Rectangle

C69
Rectangle


(7)

fb) Determine the eigenvalues and
eigenvectors of the following matrix :

-2 2 -3
. 2 1 -6
) -1 -2 0 T+T
* % %
Code : 105102
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