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Instructions:
(i)Al l  questions are comPulsorY.

iZjRnu*"r, to the two sections should be written in separate answer books'

(3)Figures to the right indicate full markS of the cluestions'

SEqTION -I

Question-1 Attempt the following.

(a)

(b)

(c)

Question-1

Using Maclaurin 's expatrsion' theorem

l T r \
I f  )  = logl.r  + v"r '  + lJ,  Prove that

Evaluare: (1) l im. r] l"o+)
x+ l  \  ( x_ t ) "  )

r t  *o
prove that  sec, r  = i+  - -  +  5-- -  +  - - -

2 t ,  4 !
I  ) \  /  r  2
( t  +  r t  I  t n + z  + ( z n +  l ) x . t ' r - 1 - 1  *  n "  y n  =  Q '
\  / - " ' '

.  / -  ,  \ .
( 2 )  t i m , ^  [ l - s t n x ) L a n x

x-)7T//

OR crz)

Expand the function tan-l x by Taylor's theorem in powers of ( 'r  - l)gp to ( ' '  -  l)a terms'

l f  x  =  s i n  9 ,  ) / =  cos r i r d  sho l v tha t  ( , - " t ) r nn r - ( "+ l ) x . ' , r * ,  =  ( n2  *n " ) yn

. log r;
(c) Evaluate: ( l) l im^ ------

x-)0 ss1)c

Question-2 Attempt the following'

(a )  l f  n=12y+y2r+z2x  '  p rove tha t  
* .XnL= lx+v ' rz )2  

(4 )

(b)  l f  x=u(1-v) ,  !=tw,evaluate t={ : ' * )a 'd ' '= l l :1  andver i fv  J ' I '= t  
(4)

-  
6 (u , r )  d  ( " ,Y )

(c) tr u = f (*2 - y2 ,y2 * ,2 .,2- x2 I prove that 
:*. +X. iX 

=0 (3)

(a)

(b)

/ . .  l \
t .  /  r r \ I - l , l

\ / )  r lm,  (x  -  t J
x-+t

Question-2

(a)  l f  v  = (1-2xYo Y2)-1t2 ,

OR
a | ,r,L]. g[,t  4l = oprove that 
;1,' 

- 
" , 

O, ) ayL. dy )

(b)  *  u=xrz ,  r=  xy+ yz+ zx,  yv*=x+ y  + z ,proverhar  ga: ]  =G- i lo-  z) (z  -  x )
o\x '  Y 'z  )

(c) Verify Roll ,s theorem for the function f '{x) = x1x +31e-'t2 in [-: ,  O 1

Question-3 Attempt fhe following'

(a) t r  u,  
- ' (  

" 'o 
* ' "0 

l ,  prove that , ' *  *r**.*  v '*= f f i [ 'u" 
2 u -u-)

= srn 
[;t,,stt ) 'u'"" 

Lrrat ' i  
o*2 

""' axay 
' 

a'

(4)

{4)

(3)

(12)
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(b) Examine the extreme

{c) Using partial fraction

values of the function .f (x,f i = *' -Zxy - 
1/ 

:st .

2x  -3
find nth derivative f ufor )' = --: 

2-:'
x(-Y - t )

OR
Question-3

ta) tr u=#,provethat (a) *L*tff=u' (b) '*.v*=zff

(b )Showtha tc r fa l } rec tangu la rpa ra l i e lop ipedw i thg i venvo lume, thecubehas the

s u r f a c e  a r e a  
, . r ?  r  - - - t - - , r r n  ̂ r - n + r  a

x
(c) tf y = . 2--2:, prove that t n 

=\:1)"|d1 t]tU-t' 
where 0 = ran

( x "  + a ' )

least

-11a I
l - l
\ r /

SECTION _ II

Question-4 Attempt the following'

(a) Find the inverse of a matrix bv Gauss-Jot* 'on"o 
I-l 

j jl
I r  3 4l

x -3Y-82= -10

(b )  Tes t fo r thecons i s tencyandso lve thesys tem 2x+5y+62=13  i f i t i scons i s ten t '

\ x+1 ' - 42=0

f' -, 3 u.l
(c) Using normal form, find the rank of a matrix I I 3 -3 -4 

|
i -s 3 3 lr j

Question-  OR

[4 ' ' l
(a) Find the inverse of a matrix by Gauss-Jordan metho, 

I _i :_ -ll

'  2 x+VY+52=9

(b) Investigate for what values of )" & p theequations 7 x+3y -22 =8

2x+3Y-Az= f t

have ( i ) noso |u t i on ( i i ) aun iqueso lu t i on ( i i i ) an in f i n i t enoo f so lu t i ons

(c) Show tlrat there exist at least one plane passing through the points (r' z':) ' (:' -z' i) anO

( r, -e, -s)

Question-S Attempt the following'

(a )  Tes t theconve rgenceo f  2  *L ' * ! ^ ' 2  *  
i t t  

* - - -

(b) Test the conversenc. ot 
f, 

I!4*f

(c )  Tes t theconvergenceof  L  *#*  # . - - -

(12)

(  t r )

(04)

(04)

(03)
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(a)

(b)

(c)

Question-6

OR

Test the convergence of (i) 
f=, # 

(ii) y', 
#*

r r - l

)

Testtheconvergence of -_f= . h 
- 

#+ 
- - -

Test the convergenc" ot 
E, ffi

AttemPt anY three

Find eigen values and eigen vectors "' 
*"t'',. f i 

i 
1l

[r 2 2J

Aretheg ivenvec tors : ' x l=11,2 '41 'x2=L2 ' -1 '3 ] ' x3=[0 ' l ' 2 ] ' x4= l *3 '7 '2 lL inear ly

dependenl? If so express xl as Linear Combination of the others'

tl : ::l
Using triangurarization process find the rank of a matrix 

I i : 
t, 

ll

Trace the curve r = 2(1+cos 9)

(04)

(04)

(03)

(12)

(a)

(b)

(c)

(d)

tnd % Pq"*
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