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=s;1;:".'First Semester B.E. Degree Examina.titi$; June/July 2023

Enoineerinq Mathematics - IEngineering Mathematics - I
Time: 3 hrs. ';;==,,r Max. Marks: 80

Note: Answer any FIVE full questions,

Find nth derivation of ;i; . +,*r,,'
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Find Pedal equation for 2u: 
1- Cos ,'4 =*{-;ffig Q.
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Find radius of curvature fot l :
-f

/": a'{a-*), 
where [hsdurve cuts x - axis.
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2 a. Ify:Sin(mCd,i:{dShowthat(l-x)Yn;' 2,+l)xYn+r*(t'--')Yn:0. (06Marks)

b. ST curves flr" dp'Secn0 , rn sinn0 = bn culs..- hogonally. (05 Marks)
t"c. lr'fr Cop[9) : u , Show that p = 

2 ,%. (05 Marks)
\2) a

*S$Y''

/ \ * " 
** Modure:2 d**#. *,j;*-

3 a. ffu:fly-*,*-tl ,showthat*24*y'1*J''p=0. ,^.' (06Marks)( *y xz ) 0x " q Az """,u

7 -t/- 'J'tl

b. Evaruate h I 
tan x 

lz-' . 
-. ' ::e.4*\ (05 Marks)x+ol__x I ,, _;;

c. obtain the expansion of tan x in te of powers or [* -;)ilr" 3'd degree. (05 Marks)t\..'
OR{"T ,4 a. For y=.Lg. (l+ x), find lY&dd?in's series e_xnansiSnupto 4ft degree, hence evaluate logl.

_,: ,: ^r.r:: .**)1" (06 Marks)
" 

ryv'
l- r rl

!''t,ft = Sin-r t#fi, show that x #. r# = 1 ton ,- (05 Marks)

c. If x+ y*z=u, i*r=Y, z=U.,W,,.

srJ[x'Y' zl:,'.
(05 Marks)

Lu,V, W_l

Module-3
a. Find the components ofviilocity undlffin of partical whose position vector is

i = xi + yl + zk, wfiere x : 2 sin 3t, y= 2 cos 3t, z= 8t at t= %along the vector i + j + k.

_ ,,J,,tr,T.,[+, (06 Marks)

b. Find div F , m,1t F for F= x2yzi+ f ,*j + z2 xykat (1, 1, 1). (0s Marks)

c. If g and V aro any two scalar function. Shorv that grad (0 V) : $ grad y +ry grad 0. (05 vrarrc)

ONE full question fu&ach module.

(05 Marks)

(05 Marks)

(06 Marks)
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OR 
-o,6 a. If F:(siny +z)i*(xcos y-z)j+(x-y)k. Showthp,l-'F 'irrotational.Hencefindscalar

potential $ such that F : V O. ,t:ru,Sry (06 Marks)

b. Find Directional Derivative ofscalar function 0 : #",#Vr3 at (2,-1, 1) along i + 2j + 2k.
(05 Marks)

i. Hen.. find n for which f is

. 
''',.. (05 Marks)

ltrnr ' ::::

% k""

d ffi l; ':,rr],, 
(05 Marks)b. Find Orthogonal trajectory g'f+IP+a'sin n 0.

I 1 ,:::::. 
,l:!,c. Solve (y log x-2) ydx 1.5 fu.+ii' ,{,," (05 Marks)

,, '. - "li

1w;.- .:1, i

a. Evaluate 
J 

. tffi,posux dx. 
. *l.m 

(06 Marks)

b. Solve yl2x-.y #"t]dx + x[3x - 4y +j]dy,aQ' (05 Marks)

c. A body ifx6ii':dt 25oC cools from 100'C td 75"C on I minute. Find temperature of body at
(05 Marks)end offffiffis' 

*=;i :rule-S '"':'.1-'"''

a. Solve by Gauss elimination

dffiae&x-y+ 22=5 m. * * 3r. '" '.-

b. Find Spectral (DQgoffil) and Modal matfuryfl a1*m,
l-s -8 -2k.-".t- - ;t\ tu :

I 
q - 3 -@" *qm;F ::. '+ (05 Marks)

I lo u

[l -4'lJ 
'\u" .;

c. Showtket&inearTransfonnationyt=2xraxz+xt'y Yz=Xl .| v2+2xt , Yt: xr -2x: is

regu$fik{ftnce find Inverseffffiformation. , *:. 
"""' (05 Marks)

c. If f :ro i,where i =xi+
Solenoidal.
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F*'*&}Bing Gauss - Seiffifre *S'o
W" lox+y+2ffi' .. d

x + l0y*+ %Plz __,,,h
x + y +T€,g.= 12. Takffif0, 0, 0; as Initial Vector. (06 Marks)

b. Using na$ffiti1s Power methdffirfind Numerically largest Eigen value and corresponding
Eigen vectoi.

l-o -z zl r**lr"l-Z 3 -11 tdkiig-xo=(1, 1, 1)', carryout 5 iteration. (05Marks)
lr
12 -1 ;l'"

c. Reduceeuadr.pie&m8x2 l7f *322-l2xy+4xz-ByzontoCanonicalform. (05Marks)
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