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GANPAT UNIVERSITY
B. Tech. $ern. *"1 (ALL,) CBC$ Regular Exam ' Dec - ?OLz

$ub : (HS'- 101) Engineering Mathematics * I

T i rne :3hrs -To ta l rnarks :70
Instmction t (1) All questions are compulsory'

(Z) Wriie answer of each section in separate answer books.

if l itigut*u to the right indicat* marks of questions'

Sestisu.J

Que 1 
rTt

(A) Verily Roll,s theorem for ttre function f(x) = (x _ 3)cos" , 
|1

A l sop rove tha tone roo t r r f t heequa t i on : co t x=X- -3 l i es i n

(B) If v = rm wher:e rz =x2 +yz +zz then P'T'

V** * Vyy * Yzz = nn (m * 1) 1m-z

-  / v -x  z *x \  '  du  '  - -2
(C) tf u = f {{-j ,=:- ) then P. T. x' 

d,. 
+ Y'

\ xY  xz  t

OR

Que t

(A) tan-1a

Que 2

e"g

=0

Using LMV theorenr P.T. for a { b; H'

Hence deduce that : i- * :. ""-' 
(f) t i* Lu"

If u = 'i"-'(;) + tan-r (I) then P'r' * # 
*

rr u = r(x,y) where {;=i:Hg 
then ?.r.

lkl'* #[#]' = ffil'+ [#]'

,3 ]

(T,,)

du .du
.L 7 '

0y 0z

r#=0

I

(12)

(L2)

(03)

(B)

(c)

(A )  I f  u=s in
ii[ + itr------F

Vx -l- Jv

+ ZxY

,f lz

I 
ttrer. P.r.-'I

02u

dxo
xZ

02u ''
+v "

dx 0y # 
= !# [13+ .nzu]

v3

{B) Find the extreme value of : x2 * Txy + 
T 

* 3 V

(C)  F i r rd themin imumvalueof  x?  +  y2+zz  whenx+y*z=3a '

OR

(04)

(04)
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(  x= rs in0cos0
(C)  l f  I  t= rs inOsinO

\  z= rcos0
ttren P,r. 

##= rz sino

Find it's (03)

r of two (04)

(04)

(12)

(t2)

(r2)

A rectangutrar box open at the top is to have a volume af 32 cubic ft.
dimensions; if the total surface is a minimum .
Find the possible Percentage error in measuring the parallel resistance
resistance r, and 12 ; lf 11 & rz are botl'r in error by 2 o/o ,

(A)

(B)

(A)

(B)

Que 2

Que 3

Que 4

Que 4

sinn+10 sin(n -f 1)0
(*t)n n!

an+2

Yn+2, -

up to 4th

(2n+1)xyn+r

power. AIso

Attempt any three

L
If y = 

Try7i then P, T. yn =

If 1l = sasin-1* then P.T. (1 - xz)

(C) Expand sinx in powers of (x -; )
sin91' up to four decimal places.

(D) Evaluate : (1) lirn
x**x

; ; i  x -1 - l ogx

-  (n2+a?) rn  =o

find the value of

d* lt l*-*-lc* .++
4

x+bx

13(2) l im
x+0

Il I -i -i]'13 1 o zl
t1  L  -2  0 r

Eigen * vectors of :

SegLion - II

(A) Find the rank of a matrix

(B) Find Eigen * values and

(C) test for the consistency and solve the system r

OR

12"-1 r l
l -r 2 -11
r .  1  - t  2 t
(  x -3y-82=-L0
lzx+5y*62=L3
(  l *+y-42=a

t1 2, 31
(A) If a = lf a 2N then find the rank using Normal form of Matrix.

L2 6 5.1

(B) rinc Eigen - values and Eigen - vectors . '[i 
i T ]

(  2x*Y*z=9

(c) rest for the consisrency aird solve the svstem , 
J ij : { | L==u,
t -*+Y-z=4

(A) Show that the points (0,4,t) , (2,3, *1") , (4,5,0) , (2,6,2) are the vertices of a square . (03)
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1

Que 5

Que 6

(A)

(B)

(c)

l -1  1  3 l
(B) r'ina the inverse of a matrix by Gauss - f ordan method | 1 3 -3 

|
l"-z -4 -4 J

12x+3y*52=9
(C) Investigate for what values of l, & p the equations | 7x + 3y - 2z = 8

(zx+3y- l ,z=p
have (i) no solution (ii) a unique solution and (iii) an infinite no of solutions

Attempt any three

(A) resttheconvergence of h. * -* - # -

(B) resttheconvergence of ft  + * 
.* -* .

(C)Test theconve "  T t
rsenceor 

kw

(D) rest the convergence of I (t * 
#)-""'

OR

Find the equation of a plane which passes through the point (1, -3,1) and is parallel
to thep lane :2x*y -z+  10  =  0

Find the inverse of a matrix by Gauss - |ordan method [l -; 
r-l

[o -1 rJ
Check whether the given vectors are L. D, or L. I. ? If L. D. then find a relation between

them :  x1 = (1,0,2,L)  ,xz=(3,L,2,L) ,  x3 = (4,6,2, -4)  ,x*  = ( -6 ,0, -3, -4)

(04)

(04)

(03)

(04)

(04J

('-2)

END OF PAPER
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