KUMARAGURU

character is life

B.E/B.TECH DEGREE EXAMINATIONS: JUNE 2015
(Regulation 2013)
First Semester
U13MAT101: ENGINEERING MATHEMATICSH
(Common to all Branches)
Time: ThreeHours Maximum Marks: 100

Answer all the Questions

PART A (10x 1 =10 Marks)

b Given4 = [g _: ? then select the suitable options
a0 c
a) The characteristic equation is b) The Eigen values are a,b,c
|A-All=0
c) The characteristic equation is d) The Eigen values are h,g,f

(A-a)(A-b) (A-c)=1
The rank of a zero matrix is

3. Envelope of the family of lines = mx+ = is

a) y =ax b) %=ay
C) NG =4ay d) 92 Aax
The radius of curvature of the straight line_is

The Integrating factor of — + — =% s

a) X b) &

C) Iog X d) =

g+
6. The differential equation p =log (px —y) hhs solution
The complementary solution of the equatiofdfs— 2D + 1) y =0

a) (dx+ B)e* b) yz(AX_B)eX
©) y=(Ax-B)e” d) (Ax+B)e™

8.  The wronskian value of the two solutions f(xJ¥&{ and g(x)=cos2x is
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10.

11.

12.
13.

14.
15.

16.
17.
18.

19.

20.

a 0 b) 1
c) -1 d 2
If AC-B?<0, at the stationary pointx(, y,) then the stationary point is called a

PART B (10x 2 =20 Marks)

(Not morethan 40 words)

1

1
2

2

1
1

Two eigen values of the matrix= are equal to 1 and 5. Find the eigen values of

|

State Cayley — Hamilton theorem.

The radius of curvature and centre of curvatu e @aintp on acurve are 5 and,2) what is the

circle of curvature ap ?

Find the envelope ofxcosa +y sind = Iwherea is the parameter.

Solve p> -6p+8= Owherep:%.
X

Solve y = px+sin™(p).
Solve (D2 +4)y =0.
Convert the differential equatiox’y” - xy' + y = log xinto a differential equation with constant

coefficients.

Oy
If xv +y* =aX find &

-

If u= 2xvvr=x"—v

-

L& =rcosd, v =rsind, find %

PART C (5x14=70Marks)
(Not mor e than 400 wor ds)

Q.No. 21 isCompulsory

21.

) Find the general solution ofy=xp+./p* +1 (7)

iy Solve (x+1)%+1: = (7)
X
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22. a)
b)
23. a)
b)
24. a)
b)

3 -1 1 (7)
Find the eigen values and eigen vector\af| -1 5 -1
1 -1 3

1

2
Using Cayley-Hamilton theorem for the matsix [—1 3
0 -2

(OR)
Reduce the quadratic form given below into ocacal form through an

orthogonal transformation and also find the rasignature, index and nature of

the quadratic form2x’ + x5 + X3 + 2X,X,— 2XX ;= 4X X,

Prove that the radius of the curvature at any péion the curve (7)

x=a(f-sind); y=a(l-cog is 4asing.

Find the envelope of the family of straight Iin»)e(zs%=1 where a and b are (7
a
connected by the relaticar + b>=c?.
(OR)
2 2 7
Find the evolute of the ellipsé. +§ =1, @
a
Find the envelope of the family of Iinexscost9+% sind= 1¢ being the (7)
a
parameter.
2 7
Solve d—2/+4ﬂ+4y:e‘X sin X ()
dx dx
d¥ dy . (7)
Solve  x*—+x—=+y=4sin( logx
o ax Y (logx)
(OR)
Solve y" + 4y = tan2x by the method of variation of parameters. (7)

Solve the simultaneous equatio%+ y=€ and x—%:t (7)
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Find the maximum and minimum valuesxdfy?(1-x - y) (7)
A rectangular box open at the top is to havevolume of 32cc. Find the(7)
dimensions of the box, that requires the least nater its construction.

(OR)
Expande* siny in powers of xand Y up to the third degree terms. (7)
Show that the function u=xy+yz+zv=x2+y?+z°&w=x+y+z (7)

are functionally dependent and find the relatiopsietween them.
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