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MAULANA ABUL KALAM AZAD UNIVERSITY OF TECHNOLOGY,
WEST BENGAL

M-101
MATHEMATICS-1

Time Alloned:  Hours Full Marks: 70

The guestions are of equal vatue
The figures in the margin indicare full marks
Candidates ave required to give their anrwers in thelr own words as far as practicable
All symbols are of wsual significance.

GROUP A
{Multiple Choice Type Questions)

! Answer any fen Guestions. 10<] =~ 1

(1) 1f 2, 3. § are the three eigenvalues of a 3™ order matrix A. then the value of

det (A) 13
{A) 30 {B)-30
o (D) none of these
[ cosP  sin@
(1) The matrix is
un#  cosd
{A) symmetric _/415,3 skew-symmetnc
(C) saingular .~ (D) orthogonal
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(iR Ois an Elgenvalue of matrix if the maeny is &
T} notesingilar iB) ordogonal
(0 agpw SyEeic r .~ gingulne

{5} The Tantion £1(2) = jx - 2 satisfies Rolle's Thevren: i ihe intervel. =

(AYTR 4] - F} 10, 4}
£33, 31 th;i-1, 4]
. : .
{9} P value of L‘ sin' rol - 9 N N
15 sy 33 -
(A} By ==
1235 {} Pa i
o dEE 3
/)v:?f} - o D8
128 e 38§
fuip PLETY
e
A Bir'logy
(Crs logx ~'FE3) o not et A
. P
{Vil} i3 rcox Hand vor v sin 0 then ?:-’-‘«{{{ =% Jr )
NS S i
iAis (B J
e b . -
i) P (D3 none of these .

(uiis} The nevessary oondition that (o, £y w a _ poit of fx, ¥} if
Hdab) =0 Lial

LAY s lsn (13 sationary
/{({:;n seddlv point (12 reandiromaiy
_

{18}
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{1x1 The series }"""1-]‘-!-; Iy copeorpent 17
Apet (Bip=0
Wip>1 INp<o

i1
(%} Thee supies ] o obop s «l--—'v... is
23 4
iA) absahuisiy convergert

() ascilipony

(B} canditondily convergeat
{13} powe of these

(%13 The valoe of A for wdich the vestor funclion
Foofx 4 3yH 45y 201 F + {x + Ansk is selenoidal ix

1Ay -2 0t
3 (2
£5H} In the mean valve thearan F{AY= S{E+H RO, 0 < #< 1,4 fia}e vlm]ww
+.r
e &= 3., then tite value of #is

(A1 8) &
1
i
i} = {1 none of these
GROUFR B

(Short Answer Type Questions)

AGWET BUY MRred QUCSTIOnY.

2. I pee™ ' then prove that (1 )y, o (Bretiy,,, w0 s i, = 0,

Find p, forx = (),

RS
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3. Using M.V. 7T prove that 1+ _x__ < JI-_A <)+ o
2l e x 2
4 Eapanding the duierminant by Laplace’s method in tevms of minars of 2™

arder formed from the first two rows

] r T
Using M.Y.T. prove that ¥ »tan " x > oyl [UES 3 .
+ X “
o Stote ' Alembert’s ratio test for convergence of an infinite series. Examine

the convergence and divergence of the senes

| & — 4 4 v N

GROUFPC
{Long Answer Type Questions)

, Answer any rhree questions.

7. (a) Expanding the determinant by Laplace’s methad i teoms of minors of 2™
order formed from the first twe, prove that
1] a b ¢

a 0 :
{L‘f) b:’ v LJ} '
b g G f -
| CI{
[ i z Q) :
ib) Find the cigenvalues and the comesponding aigenvectors of the matnx
iy on
t=|1 21

©) Ify=(x -0, then prove that (x° =y, _, +2xy,  —n(ns Dy, =0

sl

i 15= 4!
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HAa) Show that £ =i6xy+2° )i +(.'§1 sl o3’ - vk s imowtional, Hence

find a scalsr function ¢ such that / - Vg

E (@) W w=gix ) andr = ¢ cosf, p ~ rsind thez if the vadishies are changed 6 (b} Given that
=7 komux, yinr, & then show that

a3 v ow wd : ¥ 'nilz v} _
Q) jf_{' ; 4{‘1{5 = f’:"] § Er{ ﬂf\ Fix. vi= ri . for (x.3)2(00)
vev/ L) L) rlae) v
|0, for (x.v)={0,0}
) r'E?J_{ _,_r’_[:t; &y . ) . Y AN
it LV ¥ - PNy T Show that f_(0.0)= £ 0.0y
N . | k ] 1 ; 4 3 ! i } i
(B} prove that the series & rz «Er-ri- -E-dv.,....i--l}"“-r---- P i absolutely (¢} Evaluate
3 n _
convergent when {2 < | and condifzonally cosnergent when v~ 1, I (3xwdy — vdy)
: ol . 4 .
(€F Prove thel e sevfes l;, comverges for p = 1 and diverges for p o, Where C is the arc of the parabola v = 25" froen (0, 010 (1, 2).
3 - L] 8 g
@ m et T how ta xf_£+ r-'?i = ,lsinﬁm
Xy S Ty 1
{b} i-] o {,fi "'Jli?:f
AP -rafn
oy ¢ -up
] P W 3
l;C_]i Hum ™ wdy vy L WL . z(;; + 3z, find E}{ﬂ:_‘ka
i y H{x, 9,00
W& Show that Tr' = ar® ¥ 7, wiltere F aiv ¢ o ke 5
thy Exabugie ﬂ.,'f:’:;?‘-‘- _1:-;'. dvdy over the wianghe formed by the suaight lines §
pelhreiady>x
{6} Verify Stokes theorems dor F s (Zx - 13 337 § - 372k, where § iz the 5

upper halt surface of the sphere £ + 37 + 2 = | snd Cis its bowndary.
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