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First Semester B.E. Degree nxamination, Jan./Feb .2023
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Engineering n"\F$atics - I

',:.r,,,.'"'1i,, 
' Max. Marks: 80Time: 3 hrs.

Note: Answer any FIVE full questions, choosing ONE full question from e(rch module.

'Module-l
Obtain the pedel equation of r = a'sec hnO .

Find nft derivation of

c. Find the radius of curvature of the curye x3 * y3 = 3axy at (+,+)

oa
., ",,;,.,, ::

y = acos(lggt) + bsin(logx), prove

Prove'fuat
f6pg*l+bsin(logx), prove.4rat&2yn*, +(2n+l)xy,*, + (n2 + 1)g" = 0. (06Marks)

hat."the following pairs-ffilar curves interEebt orthogonally r=a(l+cosO),r=a(l+cosO),

c.
, '^ 

r2/3

For the curve y = # where a is a constant, prove *"t 
[,,,)

Mod6I?:2
u = log(x3 + y3 + z3 -3xyz), prove that :

rrzl\2
=[Il*111,(osMarks)\x/ \y/

... au Au Aa 3
/r\ 

-t--l--=-
" Ax Ay Az x+y+z

( , l)b. Evaluate limlcot'zx- , l.x-+0\ x' )

- a)'. *) = 1**r*ry 
(o6Marks)G,)[*.*

,, ,i- l

b.

c.

z=f(x,y) and x-e'+e I,iurd y=e-'-eu show th" X-X=-*-t* 
(05Marks)

Find Maclaurin's series C*d'ansion for logsecx upto 4ft degree. (05 Marks)

,..t::::.::...:.,.::t.: MOdUle-3
A particle motes',along the ourve x=a(3t-t'), y=3at2, z=a(3t+t3\ where a is a

constant. Find th€ components of velocity and acceleration vectors at t = I along the vector.1. 
^

?nA.,r...4

c = i .j1,2*.

5a.

(06 lllarks)



b.

c.

Find the constants a, b, c so that the vector field
+AAn,.,,it.li::
f = (x +2y +az)i+ (bx-3y -z) j+(4x+cy +22)k is inqtational.

Prove that div(curl?1:0. :,,,,, 
,,, 

,,,,,,.

x + y+ z=9, x-2y+32=8, 2x+y-z=3

yr = xr +2*r,+5:\, yz =2xr+.ff1+llxy yr =-xr*2x,
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(05lVlarks)
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6a.

b.

c.

ii:,r.....r'r,.

OR i,li''!r, ''"'
'. n,,,. ,

i'-t-)'6---+l-&'lf v=wxr where w isaconstantvector,.ilihlvthat w=icurlv . ..'r:s:si# (06Marks)
,,-.t'"- 2 

't!..1"+ .qA"*t -+

If f =grad(x3y +y'z+z3x-x'y'z')r6rd'ai, f at(1,2,3). (05Marks)

Show that i = 
*i* r] is irrotatirJhal.
x'+y'

'-"ttt",,,,,,,:,,,,.,t-tt Module-4 ,., 
rr2

Obtain the reduction formula for Icosn xdx and evaluation lcos" xdx.JJ

Solve ysin2xdx--(l +,t'y' + cos'x)dy = 9. ,::::";. i: (05 Marks)

Find the orthogonaltrajectories of the far-r1$y"!f curve y2 = cx3 where c is a constant.

'':::' ' ''o'' (05 Marks)
;t 

:t"_'tt 
€

't':"'i|*t' \* OR
,.'"'t, o/d' ,;'q:Te' ,s. .r

g"ur.i'Si*li"oro 3erirr'6ede. t$ry" ,,'$!' (06 Marks)
0.

Solve 2+ -ysecx = y3 tm x. (05 Marks)

Find the orthogonal trajecfories of the faml{ofturves r - acosr r where a is a parameter.

7a.

b.

c.

8a.

b.

c.

9a.

b. By us.i4.gpower method t",ql,,d'. largest eigen value and the corresponding eigen vector of
the ma*ii. Taking [,0,.Q] a'initiat eigen vector.

lz o ll
",,- A=10 2 0l (05Marks)" 11 ,o z)

L

c. Find the inver&tfansformation of tKE'%llowing linear transformation:

-.-.... OR
10 a. Solve the following sys@$ffiquations by Gauss Seidel Method

5x+2y *z=12, x+4il+22=15, x +2y +52=20
Carryout 4 iterations. Taking the initial approximation to the solution as (1, 0, 3). (06 Marks)

[-rq 71b. Diagonalize the matrix | .- l. (05 Marks)
l-42 l6.j

c. Reduce the following quadratic form xl +3x'r+ 3x] - 2xrx, to canonical form. (05 Marks)

* ,t i( ,1. rl.


