
USN 15MAT11

First Semester B.E. Degree Examination, July/August 2022
Engineering Mathematics - I

Time: 3 hrs. Max. Marks: 80

Note: Answer any FIVE full questions, choosing ONE full question from each module.
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IVtodule-I
I a. Ify:acos (log x) + b sin (log x), show thatx2yn*z+ (2n+ l)xyn*r + (n2 +

b. Find the angle of intersection of the',curves r = sin 0 + cos 0 and r : 2 sin 0.
c. Show that the radius of curvature at any point of :

x : a(0 + sin 0), y : a( I - cos 0) is 4a cos (0/2).

oR ::

Find the n,h derivatiu. of I{+e,r* cos, * .

x-1
Find the pedal equation of r' = an cosn0.

, 2 a'(a-x)
Show that radius of curvature on the curve ,' = Y at (a, 0) is

a

2

2a.
b.

L.

1)n: o.
(06 Marks)
(05 Marks)

(05 Marks)

(06 Marks)

(05 Marks)

(05 Marks)

(06 Marks)

(05 Marks)

(05 Marks)

(05 Marks)

(05 Marks)

Module-2
3 a. Expand log.x in powers of (x * 1) upto fifth degrqe term.

l- r rl
b. Ifu=ran-rl ^'*''' l,rno*thar x*.r*=sin2u

LX_yl ox oy 
^,c. lfu:x2 +f +22,v:xy+yz+zxandw:x +y+znr6 
ffi]

OR
Evaluate li\ ltan*;tan2x .

X - +-:'
Ll

lfZ:(x, y) where x = eu + e-u, y= e-u - eu, prove that

.t/
If V = (*' * y' + z2f1,z , prove that V^^ + V, *Yrr: 0-

(06 Marks)

Az 0z Az 0z
=x- (05t\Iarks)fu av 0x "Ay

4a.

b.

C.

b.

Mqdule-3
5 a. Aparticle'moves alongthe.curvex:tl + l, y:t2,2:2t* 3 wheretisthetime. Findthe

Components of its velocity and acceleration at t : I in the direction i+ i+: t . (06 Marks)

If F =gradlxly +y3z+z3x*xzy2z2;, find divF and curlF at(1,2,3).
--)

For any scalar point function $.and a vector point function A , show that

1 of2

U.

-) -, -+
div($A) = $(div A) + grad$.A. (05 Marks)



6a.
b.

OR
)nln)-)

If R:xi+yj+rt and I ii l=r, showthat Vrn =nr" 2R'

Show that for any scalar point function Q, V,, X(Vq) : 0'
.+

lf u: x2 + f -r'. V = x i*y j+zk. showthat div(uV)=5u.

lsMATI I

(06 N'Iarks)

(05 N'Iarks)

(05 NIarks)

(06 NIarks)

(05 NIarks)

Module-4

a. Obtain the reduction fortnula forJsin'' dx 06 N{arks)

b. Solve the differential equation : (xa * r"t *./) dl - (2*'y - 4*yt + sin y) dy. (05 N'Iarl<s)

.. Find the orthogonal trajector:ies of the family of coaxial circles *' * f + 2)-x -1 c - 0, )'

berng the parameter. (05 Nlarks)

OR
2a Ix-a. Ilvaluate (06 }larhs)

(05 N'Iarks)

dx

b. Solve *!I*y=x3y6.

b.

Find the rank of the matrix :

[s 6 7 s-]tt
16 7 8 el
Irr t2 13 t4l
ll
Ll6 t] l8 lel
Using Gauss Seidel nrethod so

20x+y*22:17
2x -3Y + 202:25
3y+20y-z+18=0

in three iterations with (x6, yo,

Reduce the quadratic fornt 3x2

a.

A body originally at 80oC cools down to 60'C in 20 minutes, the tempcraturc of thc air

being 40.C. What will be the temperature of the body after 40 minutes from the original'/
(05 Marhs)

Module-5

(06 N'larks)

lve

(05 Nlarks)

[orm. (05 Marl<s)

10 a.

ze) = (0, 0, 0).
+ 5f + 322 -2yz + Zzx*2*y to the canonical

OR

b.

Solve the system o1'equations :

x+y +z:9
2x*y+22:15
3x-2y+z:12
by Causs elimination mcthod.
Using Rayleigh's power method find the dominant eigen value of

I z -l olttl-l 2 -l I .
lt
i o -r 2)

in five iterations, choosing Xo: [1 0 0]'.
Show that the trattsfornration

\t=2xt*xz*x:
Yz=xt*xz*Zxt
):=xt-2x3
is regular. Frnd the inverse transformation

**{.>Nlr*2Of2

(05 Marks)


