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COMBINED FIRST AND SECOND SEMESTER B TEC
DEGREE EXAMINATION, APRIL 201

(2009 Scheme)
PTEN / EN 09 101—ENGINEERING MATHEMATICS—I
Time : Three Hours Maximum : 70 Marks
Part A

 Answer all questions.
Each question carries 2 marks.

1. Find the radius of curvature at the point (c, ¢) on the curve xy = c2.

2. State Comparison Test.

1 2 -2
3. Find the sum and product of the eigen values of thematrix A = | 1 0 3|
-2 -1 -3

4. Find the index and signature of the quadratic factor x;% + 2x,2 — 8x,2.

5. Find the Fourier constant b_ for x sin x in (-m, 7).

(56 x 2 = 10 marks)
Part B
Answer any four gquestions.
Each question carries 5 marks.

6. Ifzis-a homogeneous function of degree n in x and y, show that

2 2 2
x26—2%+2xyaz +y26—2z=n('n—'i)z.
ox* - 7 Oxoy oz ,

1 2 4 6
7. Test for convergence the series 51 + 32 i 4J§ - 57d + a0+ oo,

7 2 -2
8. Verify Cayley-Hamilton theorem for the matrix A = |-6 -1 21
6 2 -1
1230
i . - i 2 4 3 2
9. Determine the rank of the following matrix A = 3921 3/
6 8 75
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10.

11.

12,

13.

14.

15.
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Find the Fourier series of the function f(x)=2x—® for 0<x<3 and f(x+3)=f(x).

Find the half range cosine series for the function f(x)= x2 in the range 0<x <.

(a)

(b)

(a)

(b)

(a)

(b)

(a)

(b)

(4 x 5 = 20 marks)
Part C
Answer Section (a) or Section (b) of each question.

Each question carries 10 marks.

ax
If p is the radius of curvature at any point (x,y) on the curve ¥=_"—- Show that
ar-60-
a y x)

Find the evolute of the curve x%2 + y%3 = a3,

Or

@’ L @R, BY.a

Discuss the convergence of the series 1 + x4+ ..
. 2! 4! el

Or

Expand log.* in powers of (x — 1) and hence evaluate logel-1 correct to 4 decimal places.

Reduce the quadratic form 2x,2 +6x,> + 2132 + 8x,x3 to Canonical form by orthogonal

reduction. Find also the nature of the quadratic form.
Or

Test for consistency and solve 5x + 3y + 7z=4; 3x+26y+2z=9; Tx+2y+10z=5.

Find the Fourier Series expansion of period 2/ for the function f(x)=(I- a:)2 in the range

w0 1 2
(0, 2I). Deduce that 21 2 né :
n=

Or

x° , 0<x<1

. . ' x) =
Find the half range cosine series for f () {2 Cx o l<x<2’

(4 x 10 = 40 marks)



