Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

USN 15SMATI11
First Semester B.E. Degree Examination, Jan./Feb. 2023
Engineering Mat atics - 1

Time: 3 hrs. b h "Max. Marks: 80
Note: Answer any FIVE full questions; éﬁbosing ONE full question from each module.
Module-1
1 Obtain the pedel equation of r =asechnf. (06 Marks)

Find n™ derivation of —-x— ' (05 Marks)
(x+1)(3x - D
. . ; 33 39 39
Find the radius of curvature of the curve x> + y~ =3axy at RN (05 Marks)
OR

y= acos(logx) +bsin(logx), prove that Xy, +(2n+Dxy . +(n’+1)g =0. (06 Marks)
Prove that the following palrs of ] polar curves intersect. orthogonally r=a(1+cos0),
r=b(l- (05 Marks)

cos0).

” 2/3 2ol . \2
For the curve y = where a is a constant, prove that (E) = (lj + (}—j . (05 Marks)
y

a+x a X/
Module-2
=log(x® +y’ +2’ = 3xyz), prove that:
O NN Eefe ) o g
0x 0y 0z x+y+z 0x ay 0z (x+y+2)
Evaluatg Jim (cot X = iz) \ (05 Marks)
. x>0 X

Expand f(x) =logcos x1 powers of (x e ﬁpto the Fourth degree term. (05 Marks)

U=X+Yy+2z, u=y+2z, z=uvw, show that BRFA) e (06 Marks)
: (u,v,w)

z=f(x,y) and x=¢" +¢ ' and y=e™ —¢" show that & _o% = %——ygz—. (05 Marks)

ou ov 0x "0y

Find Maclaurin’s series expansmn for logsecx upto 4" degree. (05 Marks)

Module-3

A particle moves along the ecurve x=a(3t-t’), y=3at’, z=a(3t+t’) where a is a
constant. Find the components of velocity and acceleratlon vectors at t = 1 along the vector

e 1— 3+2k , (06 Marks)
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Find the constants a, b, c so that the vector field :
? =(x+2y+az) €+ (bx -3y - z)3+ (4x +cy+ 22)1A< is iff@tational. (05 Marks)

Prove that div(curl?)= 0. i (05 Marks)

OR
If v=wxr where W is a constant vect w that w = %curl;/’ . (06 Marks)
If f = grad(x’y + y'z + 2’x - x’y’2%) divf at (1,2,3). - (05 Marks)
Show that f = X1+ (05 Marks)
Module-4 -
S : n/2
Obtain the reduction formula for .[cos" xdx and evaluation J‘cosn xdx . (06 Marks)
‘ 0
Solve ysin2xdx — (1+y* +cos’ x)dy =0. ; (05 Marks)
Find the orthogonal trajectories of the family of curve y? = cx’ where c is a constant.
F (05 Marks)
L _OR
. n/6
Eval cos* 30sin*660d0. (06 Marks)
Solve 2d— ysecx =y tanx. i e (05 Marks)
X

Find the orthogonal trajectories of the family of curves r = acosnzj-gf where a is a parameter.

(05 Marks)

x+y+z=9, Xx—2y+3z=
By using power method to fin
the matnx Taking [1,0,0

(06 Marks)
e largest eigen value and the corresponding eigen vector of

2 0 1
A= (05 Marks)
Find the inverse transformation of llowing linear transformation:
, +11x,, y,=-X,+2x, (05 Marks)

Vi =X, +2%3+5%;, ¥, =2x +%

OR

Solve the following system of equations by Gauss Seidel Method

S5x+2y+z=12, x+4y+2z=15, x+2y+5z=20

Carryout 4 iterations. Taking the initial approximation to the solution as (1, 0, 3). (06 Marks)

) ' s | —19 7 .
Diagonalize the matrix | . (05 Marks)
-42 16

Reduce the following quadratic form x? +3x; +3x3 - 2x,x, to canonical form. (05 Marks)

* %k k k %



