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MATHEMATICS IB
: szeAllotted 3'Hours _ 5 - Full Marks : 70

The ﬁgures in the margm zndzcate full marks

Candzdates are requzred to gzve their answers in their own

words as far as practlcable

B GROUP - A
N | Multlple Chome Type Questlons )

- 1. Choose the correct alternatlves for any ten of. the

| following :" 10x1- 10 .
i) -Theiyra.llue of I;QE -Svin(’x.dx;is ~  | L'
- a) .';_g_ " 'jb) %
- -g—g— -_ | ?_ ,_- | d) %
| A“ii) | ‘Tho value of,I‘.(S). 1s ._ | |
@ 6 - b) ::2
o 24 R
.*'*'."1302/'1(N). o | - ov‘ef:
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| o 2 . de .
1ii) The singularity of the integr ?l I..] x(x-1)

CS/B.TECH/AUE/EIE/APM/BME/BT/CE/CHE/ECE/EE/EEE/FT/

a 1,2 b) -1,2
c) 01 - | d O 2.
iv) ';I‘he' l‘ocus' of the centre of curvatufe is .called
. a) enVelope | | b) evgluﬁe
c) circle of Icu'rvat'urc d). iﬁvqlutes.
V) | Which of the following functions does .not sétisfy

Rolle's theorem in [- ‘1', 1]? S -

.2 ‘ , 1
a ‘ b
) , | )~ .x4+2

o) % o d) Vx%e3.

.. . . .2 _
: lim sin“x .
vi) The value of x>0~ 3 1s

a) -—'.1-' 3 b 1

~d) ‘does not exist.

. . . . - . . P
) T e e R LA St et aw mee s - Xt
PUERIE SRR TR v SUNE T3, — ~ APV R Sipans

vii) All eigenvalues of any'_nilpotgntmatrjx are i
a) 0 | b 1 i
c) 2 d) none of these. ;

*%-1302/1N) - o
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2 .2

- vid) I f(x y) = xﬁ% then xf, +yf, =

a) b) Lf

K)l(;o D=

<) 5f : d) none of these.

. - oo} . e
ix) The series ). n_le is convergent if
L — o n '

a) p21 - " b) p>1
c) p<1 : ‘d),psl.',.
| " o 100 101 102
x) The value of the determinant |105 106 107] is
| : | | 110 111 112
a 2 - b) O
¢ 405 d. -1.
3(r,0) .

 xi) If x= fc_os 0, y=, r sin G.’.thena(.x,y)' s |
p) 1

-
i d) - none of these.
r ) .

xii) The value of t for which

7 = (xA+-3y)/i\+ (y- 2x)/]\'+ (x'+"tz)£ is solenoidal is

a) 2 . . b '.'.2
‘9.0 4L
*%-1302/1(N) -3 | [ Turn over
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| . GROUP-B .
( Short Answer Type Questlo'n,s )
Answer any three of the followmg. 3x5= .15 |

. o0 - . .\ STE
2. Show that dx '=:_3 _
| I(1+x_2)5 256

0

3. The circlex?+ y%=a 2is revo,lvec‘l ab'oﬁt‘the‘ x—axi‘s. Show

that the surface area and the \}olumé of the sphere thus
. generated are 'resp.ect,i\'rely.4na2} and%na 3._ ‘

- 4. Evaluate /'™ ("1'— 12, ]
X

x—->0 2 ]
- X Sin

S. Find t'he. maéciin‘ufn value of x3 yQSu.bject to the .
‘Cohst_raint x + y = 1, using the method .'of Lagrange's
.. multiplier.
6. If f= xf2y+ 2'xy'+ z 2| then show that curl gradf= O
- ~ GROUP-c
( Long Answeér Type Questions )
Answer any three of the following.-.' 3x15=45

P TR

. 7. a) Expandlng the dCtCrmlnanlbyLap]ace's mcthod ]n |

T AR i

terms of minors of 2nd. order formed from the first

two, prove that

0 a b c
-a ) d e . B
=b -d 0 f|=(af-be+cq)?.
—Cc —-e —-f O . , :
*%-1302/1(N) 4 i
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b) Find the eigenvalues and the eigenvectors "

corresponding to the smallest eigenvaiue of the

matrix

}'c) - Check | f-he "c-on‘.s‘_istencyl of 1.;}'16 | given systerh of
| equations and e‘qlgre if pdséibie .
Vx(+ 2y - -z=' 10.;;' x - ‘y-— 2z=~2; 2x.+ Y- 32= 8».
8. a) Find ~the a"ngle - b.etween' : eﬁe' sx'irfaces. |
x2_.+.y'2 +‘z'_-2.'f=- 9 Allan'd" x2+y?-3=2 at’ the 1";-)oir'1‘t
(2,-1,2)

b) . Check  the convergence -of _thef . series

Use Mean Value theorcm to prove the following-

5+5+5

| 1nequa11ty g <log(1+x)<x, 1fx> O

. : [’[‘um ovér
*%-1302/1(N) -~ ‘ |

e
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9. a) : ' ' -
| ) _ Show that the rectangle of maximum area that can
- be inscribeq in.c-:irc'le is‘a square.
b) Check . whether the ~ matrix A'=,( é (1)) is
diagonalizable or not.
- ©) | USing; Parsevalfs identity c‘orrespon;ding 'to the
Half-Range cosine. series'of the function f(x)=x

- 0 < x< 2, find the sum of fhe series .

1 : ' '
14+314f514 + ... _ 5+5+_5

10 a) Find the Fourier series of the function
N : .n‘+2x, -nt<x<0 '
flx)= . o
: n-2x, O0<x<n
aﬁd hence deduce that- 1,1 .+- 1 +=_2 g
" 12 3252 8"

: . f . . 2 .92
'b) . Find the evolute of the ellipse £+ ¥ __; 7

If u=xf (_)_-’i_);r g (%) then show that
8% 0% . 208%

2 AL
x +2xy +Y =0.
A 2 ox0y oy 2

11. a)

* % -1302/1(N) .
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b) If y= tem".1 x then prove that

1) +x?y, =1
i) (1+x?)y,,, +2n0y, +n(n=-1)y, =0

c) Find the directional deriv_xati_ve of f=xyzat (1,1, 1)

| . : NN A
~in the . direction 2i- j-2k .-

——
Ee—
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