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First Semester B.E. Degree Exam-ffiion, Jan./Feb. 2021
Engineering Mathematics - I

Time: 3 hrs. Max. Marks: 100
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Note: Answer any FIVE full

I a. Find the ntr derivative of

:'.:t-. dk

,firi^iog ONEfull questiiruJrom each module.

!:: . :::::r:::::i:::::

x
i *: a, lr'::::::::::':::::::'

(x-1)(2x+3) ,; .- fr;**
""!L|. d' bb. Find the angle of ia ction of the curves t: 

11"o. e and t: 
l_"or 0

c. Find the radius Ci',iilutr." of the curve {t * y*: iLirr" point (1, 1).

.,,,,.r\,,,"i, .,, OR

a. If y = 
"""i'-'* 

prove that (1- r')y#{2n + l)xy"*, -(r'+vf)y. = g.
^))-fl\Tb. Find the pedal equation of t' = a" sec 20.

c. Find the radius of curvature of the 6urve ro : ao sin*liOi r.,

qd

i,o'i.\;
a. Obtain the Taylor's expari$ion of tanx about. ,x = { upto thirddegree terms.'-4

- t/ { "-.-. Lt TX +3* +4* )'* I . t'F".y

b. Evaluate l- - 'l
x-+0[ 3 )

/\^-
c. rf u= f(L,Y,3l ,no*that x^4+y+ *r!=g

\y z x) ox oy oz

.ii.. '{rrr ' ':-. ., 
' 

OR'":+:::::...

" / r r\
- I v-ra. If u= *in-'l ^ /'I ,n"rshowthat *4*v4=3tanu.

t*+v) ax'*
b. Obtain the Maeladrifl's expansi.i,,g{ log(sec x) upto fourth degree terms.

,,il,f ',,:: 
i.'.liq tr / \

c. Ifx+V*#:H.V +z:v, z=uffilfindtheJacobian Il *'y'' 
I

(u' v' wJ

di,"+s.*,'t Module-3
a. If O= *'+y'+z', F.7x'i+y'j+r'k thenfindgrad0,divF andcurlF. (06Marks)

s51,,q ecurve x:2(,y:*-4t, z:3t-5 where t isthetime.Findthe
components of,,v-eJooifv and apceleration at t = I in the direction of the vector i- 3i + 2k.

*,1! ,* (07 Marks)

c. Prove *rat curl($A) = Q curlA + (gradS x A)

ti,,.*;;'::'.]]:::1 ::

I of2

(07 Marks)
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6 a. Find the angle between the surfaces *' * f + 22 :9 pf14 ,Ie* ,' - z: 3 at (2, -1,2)
I i (06 Marks)

b. Show that the vector field F = (*' -yz)i+ (v',- 
'o1;\ t" - xy)k is irrotational and find

f

$ such that F:Vo. ; ',"5 
'' ,,i: (07 Marks)

c. Prove that div($A): $ divA + @rad$ 'AF-*ti'= "+ (07 Marks)

. 
fiii:i. 

i]\

7 a. obtain the reduction formula a, *.$ 
",.=lli,,.lr' t/2

[coso x dx t] 't'' =tfl = (06 Marks)
J- ,""o ' '; 

"l$'

b. Solve I = *y' - *y "':=1 fl .; =' (07 Marks)
dx dlEs* #" =.."*f+,'"'

c. A body originally al ffiq& cools down to 60'C in'.20 minutes, the temperature of the air

being 40.C.-Whai..ffi+,.1* 
" 

the temperature of tfu,e b6dy after 40 minutes from the original?

.....';q.',rtfl -,,rs;:l.irl 
(07 Marks)

s-
.e

'\.'" OR.*'Ie" \ utrL!'

8 a. Evaluab *f . ==I' ==, a* (o6Marks)

, ; -o 1^Zix-x : ih .,

u. Dolve (x T y T )l.ru,L T 
^J/ 

!rJ/ - v
c. Obtain the orthogonal trajecioridb of the family of olrrVdS' ro : a sin n0..tri=='iu (07 Marks)

..-.,Jt $ :.:r, '' i:.-.:::::::::,, 
i''

.lq2 Y.3l ..
o:l; ;, ; "r 

(o6Marks)

r,l"_
l_8 4 -3 -1.l

,,ct.,4fu. 'o tl Lax-x' I'1,,* -,

b. Solve i + x)dx + xy dy: f=i)'

t,,l#!

,::::"

''iE "':Y

,,,,,,,,,r,.,o.i-.t' (07 Marks)

(06 Marks)

Yz=xt-2xz
(07 Marks)

into the canonical form.
(07 Marks)

*ffi1 [-rq 7) h*+
b. Diagonalize the matrix I 

-^-+,, 
., ^l 

(07 Marks)

L-+z .; r()l

c. Using Rayleigh's powei method find the largest eigen value and the corresponding eigen

yeetor of the matrix. -\,.""q*ua f r ?,.2J^I o -t sr
A: l - 2 t; l t l ,ut ing (l .,I ,,,,,is as the initial eigen vector. (07 Marks)

L ,,,- -i- 3 .l
b

10 a. Using Gauss-siedel methdiff$'blve
20x + y - 2z - 17 :,,,,,,,:iii1

31+20Y-'--1,,8
2x-3y + 202"x25

using (0,0,0) as tf initial4pproximation to the solution.

b. Show that the hneri transformation lt: 2x1* x2 * x3 , Yz = xr * x2 * 2x3 ,

is regular gnfufind the inverse transformation.
c. Redice-ffie,,,cuadratic form 8x2 + 7f + 322 - l2xy t 4xz- 8yz

OR

,r*2ofz**


