tiagonal cross lines on the remaining blank pages.

- Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8 = 50, will be treated as malpractice.
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First Semester B.E. Degree Examination, July/August 2022

Engineering Mathematics - |

Module-1

Max. Marks: 80
Note: Answer any FIVE full questions, choosing ONE full question from each module.

Ify=acos (log x) + bsin (log x), show that x*yy:2 + (20 + D)Xynet + (0> + 1)y, = 0.

Find the angle of intersection of the curves r = sin 6 + cos 6 and r = 2 sin 6.

Show that the radius of curvature at any point of :
X =a(0 + s 0), y=a(l —cos 0) is 4a cos (6/2).

OR

+e ¥ cos? x.

. . X+
Find the n'" derivative of 1
X el

Find the pedal equation of r" =a" cosnf .

2 —
Show that radius of curvature on the curve y2 = Mat (a, 0)1s %.
X
Module-2
Expand logex in powers of (x — 1) upto fifth degree term.
3 3 =
+ .
= tan{x Y } , show that x ?U ero—u =sin 2u
X —y ox
Ifu=x2+y2+zz,\/:xy+yz+zxandw=x+y+zﬁnd M
o(x,Y,2)
OR
DR i tan2x
Evaluate xlTn (tanx) ;
4
. X Dot . . 0z 0O 0
[fZ=1{x,y)wherex=¢ #+ ¢ ,y=¢ € prove that _z__z:X_E_y_‘
ou ov OX

If V=(x2+y2+22) 7, prove that Va, + Vyy +V,, = 0.

Module-3

(06 Marks)
(05 Marks)

(05 Marks)

(06 Marks)
(05 Marks)

(05 Marks)

(06 Marks)

(05 Marks)

(05 Marks)

(06 Marks)

(05 Marks)

(05 Marks)

A particle moves along the«curve x =t + |, y = t*, z= 2t + 3 where t is the time. Find the

y 3 : : . : AT A
Components of its velocity and acceleration at t = | in the direction 1+ j+3k.

If F= grad(x’y + y’z+ 2°x — x*y?z?), find div l—?) and cur]F at (1, 2, 3).
For any scalar point function ¢-and a vector point function A , show that

div(0 A) = d(div A) + gradd- A | :
1 of2

(06 Marks)

(0S Marks)

(05 Marks)
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OR
— A A - — = -
If R=xi+yj+zk and |R|=r, show that Vr" =nr" " R. (06 Marks)
Show that for any scalar point function ¢, V, X(Ve)=0. (05 Marks)
. 2 2 R A AN _ =
Ifu=x"+y +2z, V=xi+y j+zk, show that div(uV)=5u. (05 Marks)
Module-4
Obtain the reduction formula for_[sin "dx (06 Marks)

Solve the differential equation : (x' = 2xy* + y Y dx — (2x%y - 4xy’ + sin y) dy. (05 Marks)
Find the orthogonal trajectories of the family of coaxial circles X2+ Y+ 20x +¢c =0, A

being the parameter. (05 Marks)
OR
2a 3
Evalpate |—————dx (06 Marks)
d 45
Solve xd_y+y:><“y( : (05 Marks)
X

A body originally at 80°C cools down to 60°C in 20 minutes, the temperature of the ai

being 40°C. What will be the temperature of the body after 40 minutes from the original?
(05 Marks)

Module-5
Find the rank of the matrix :
5 6 7 8
6 7= 8 9
11 12 13 14|
16 17 18 19

Using Gauss Seidel method solve :
20x +y—2z=17
2x =3y + 20z =125
3x +20y—z+ 18=0
in three iterations with (xo, Yo, zo) = (0, 0, 0). (05 Marks)
Reduce the quadratic form 3x% + 5y* + 37" — 2yz + 2zx — 2xy to the canonical form. (05 Marks)

OR

(06 Marks)

Solve the system of equations :
¥ty +2=9
2x—y+2z=15
X+ 2ytz=12
by Gauss elimination method. (06 Marks)
Using Rayleigh’s power method find the dominant eigen value of
2 -1 _0
-1 2 -l .
0 -1 2

in five iterations, choosing Xy = [1 0 0]". (05 Marks)
Show that the transformation

Y1 =2x; + X2+ X3

y2 = X1+ X2 T 2x3

Y3 =X — 23

is regular. Find the inverse transformation. . (05 Marks)

* ok kD) f Dk Kk



