
Time : 3 hrs
Instruction : (1) All questions are compulsory.

(2) Write answer of each section in separate answer books.
(3) Figures to the right indicate marks ofquestions'

GANPAT UNIVERSITY
B. Tech. Sem. -I (AtL) CBCS Remedial Exam . Dec - 2013

Sub r (2HS101) Engineering Mathematics - |

Section - I

Verifu Roll's theorem for the function f(x) = (x - 4) logx : x e R
Also prove that one root of the equation : x logx + x -= 4 lies in (1 ,a ).
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If v = (x2 + y2 + z2 )-1l2 then
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(c) r f  u=f(r) ;  where {;=;: f f8 then P.r.
d 'u  o ' u  |  , , ,
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=  f " ( r )  +  -  f ' ( r )
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(c)

State Euler 's theorem on homogeneous function. I f  u = tan-1[x2 + 2y'1

A 2 -  A 2 , ,  A 2 , ,
then  P.T .  * ' l {  +  Zxv  #  +  v t3  =  2s inucos3u

dx' ox oy oy'

Find the extreme value of : sinx siny sin(r + y) ; 0 1x ,y I tt

Using Langrage's undetermined multiplier's method ; Find the rnaximum volume

which can be inscr ibed in the el l ipsoid ,5 -# *5=,

OR

(04)

(04)

A rectangular box open at the top is to have a volume of 32 cubic ft. Find it's (03)

dimensions : if the total surface is a minimum .

D T  - + - +  - =
dx' oy" oz"

Verifir cauchy,s mean value theorem fortlre function' 
U[X]::[X 

, t-,,;]

Also prove that  for la,b l  c  F; , ;1 ;  there exists c€(a,b)  s. t .  c  =+

(B) tr u = tanl fg) then Prove that
\J l+x2 +y2/

-  [1+  x2  +y27-3 t2
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(B) rne Horse power requireo to propel a steamer varies
the square ofrength. If there is 3zo increase in verocit, 

cube ofthe verocity and

then find the percentase increase ," ,;;;;"::'"v 
and 4% increase in rengrh

(  u=xyz
(c)  t f  Jv=xy+yz+zx

\z=x+y+z
Attempt anv three

then  prove,1 l r ,  d (u ,v ,w;  ,---  "" ' " ," 'o" ai f i :  = (x*v) U*z)(z-xl  '

then find yn

(04.

(12)

Que 3

Que 4

I f  y=(A)

(B)

,  x  , x2- z -E- -
(c)

(D)

(A) FindtherankofMarrt- ^=l: ? :
L-23e

. l t  2 21
(A) Ir 4 = 

s l 2 't -rl ,show rhar A.A,= A,.A = r
12 _2 1l

3x-2
(x + r)z 6J$

, "  /  / - \mII y = (x + t/1, + x2 ) then prove that
(1  +  x2)yn+z+ (Zn+ 1)x } /n+r  *  (n r_mz)yn  =0

Using Maclaurin's theorem p

,.,  _ , , lou" 
thar :  log(1 * e*) _ log 2

tvaluate' ( l)  l im " r r . , \,^' 'i3'y 
F - y" lz) |r$ [sec2 z 1"ot"

_+ . . .
1.92

(B) 
rinc Eigen value and Eigen vectors ofMatri" 

f; 
: ?l

Test the consistency and sorve the equation: 
L I 0 3-l

^ (c)  x+y+22=9,  2x+4y-37=r, 'J" iZy_sr=o
Que 4

OR

(A) 
Uring th" normaj form find rank of matr ,, ^ =[: :

I  - 1  I

@) 
,,no Eigen value and Eigen vecrors of Marri  . '  o, =[ ' ;

Que s 
r.r lT'Ji".':T:'?;;i:i"ilf "X.it.,, =,otto

Section - II
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I
(B) By using Gauss-Jordan method, find the inverse ofthe given matrix

[o 121
A=l l  2 3l

t l
L3 I l .J

(C) For which values of i and p the following system have (i) no solution
(ii) unique solution and (iii) an infinite no. of solutions
Zx+Jy  +  Js=9,  7x+3y  -22=8,  2x+3y  -Lz  =  1 t

OR

f1  21
(A)  I f  D= l  

' - l  
f i nd rheva tueo f  D2  +2D+ l

I U  J I

l t  6 21
i l

(B) Find the inverse ofthe given matrix using Gauss-Jordan | 
- I 2 4 

|
l :  6 8l

(C) Check whether the following vectors are L.l or L.D. In cai of L.D, expreis one of the
vector a-s a linear combination of others. x, = (1, - 1,1), x, _ (2,1,1), x, = (3,0,2)

Attempt any three

(04)

(04)

c0+)

(L2)

Que 5
(03;

(04)

Que 6

(A) Test the convergence for following series :- n:- - -!- * - - -- 
1.2.3 4.5.6 7.8.9

(B) restthe conversence for following rrri., 
;f 

**;f I.# *3 *---*'f xn +---

@

Test the convergence for following series I
n=l

@

Test the convergence for following series f,
n=Z

f r \-n2
I  l+= i
\  n,/

I

(c)

(D)
n logn

END OF PAPER
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