COMBINED FIRST AND SECOND SEMESTER B.TECH.(ENGINEERING) DEGREE EXAMINATION,APRIL 2015
MODEL QUESTION PAPER-I (2014 SCHEME)
EN 14 101-ENGINEERING MATHEMATICS -1
TIME: THREE HOURS MAXIMUM:100 Marks
PART A

ANSWER ANY EIGHT QUESTIONS

1.If zis a homogeneous function of degree n in x and y,show that

222 4 oy ZE 4 9222 p(n— 1)
Yo T oy T oz T M ‘
2 Test th fthe series —— + 2 + X 4 X 4 ...
Test the convergence of the series —=+ =+ =+ ——=
7 2 =2
3.Verify Cayley Hamilton theorem for the matrix A=| -6 -1 2
6 2 -1
1 2 3 0
. . : 2 4 3 2
4.Determine the rank of the following matrix A= 3 2 1 3
6 8 7 5

5.Find the Fourier series of the function f(x) = 2x — x% for 0<x<3and f(x + 3) = f(x).

6.Find the half range cosine series for the function f(x) = x?intherange 0<x<m

2
sinx)l/x

7.Evaluate lim,._,, ( "

8.Find the radius of curvature at any point (x,y) on the parabola y? = 4ax

2

3 4
9.Test the convergence of the series 1 + iz + 2—3 + 3—4 + 4—5 + -
22 33 4% 5

10.Expand cosx as a Maclaurin’s series containing terms up to x*

(8%x5=40 marks)



PART B

11.(a)(i) Find the evolute of the curve x2/3 + y?/3 = q?/3, (8 marks)
(a)(ii) Examine the function x3 + y3 — 3axy for minima and maxima (7 marks)
OR

(b)(i) Examine for minimum and maximum values of: sin x + siny + sinx + y (8 marks)

(b)(ii) If Ziis a function of x and y,where x = e* + e Vandy = e — eV ,show that
0z _pz_ 0z 0z (7 marks)
w v Yoax Yoy marks
12 (a)(i) Test th fthe series —= + 2= + 2 + X 4 . (8 marks)
a)(i) Test the convergence of the series ——=+ =+ =+ —— marks
. 1
(a)(ii) If y = NeEoT .Prove that(1 + 2x)y,,; + 2n+ 1)y, =0 (7 marks)
OR
- . . 2 x3 x*
(b)(i) Find the interval of convergence of the series x — NG + N + - (8 marks)
(b)(ii) If y = a cos(logx) + b sin(logx) .
Prove that x%y,,; + 2n+ Dxy,.; + (n? + 1)y,=0 (7 marks)

13 (a)(i)Find the eigen values of the matrix[[_l5 _4]] Hence find the matrix whose

eigen values are% and — 1 (7 marks)

(a)(ii) Solve the system of equations
x+2y—z=33x—y+2z=12x—-2y+3z=2,x—y+z=-1
(8 marks)

OR



(13)(b) Reduce the quadratic form 8x? + 7y? + 3z% — 12xy + 4xz — 8yz in to Canonical form
by orthogonal reduction.

(15 marks)
(14)(a)(i) Show that for—m<x<m
. __2sinarn [ sinx _Zsian 35in3x_m
sinax = — [12_a2 oz T3 ] (8 marks)
(a)(ii) Obtain the half range sine seriesfore* in0 <x <1 (7 marks)
OR

14(b) The following values of y give the displacement in inches of a certain machine part for
the rotation x of the flywheel .Expand y in the form of a Fourier series

2T 3T 41T 51
x:0 2 3 3 i 3
y: 0 9.2 14.4 17.8 17.3 11.7 (15 marks)

( 4x15=60 marks)
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