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Register Number: ....................
B.E/B.TECH DEGREE EXAMINATIONS: JUNE 2015
(Regulation 2009)
First Semester
MAT101: ENGINEERING MATHEMATICS |

(Common to all Branches)

Time: ThreeHours Maximum Marks: 100
Answer all the Questions:-
PART A (10x 1=10Marks)

1. 1 2 3
The eigenvaluesoA=|0 4 5
0 0 3
a) 143 b) 3,4,0
c) 1,23 d 0,03
2. If Alis a singular matrix at least one of thgezivalues of A is
a) infinite b) 1
c) -1 d) zero
3. The angle of POQ, if P(2,3,-6) and Q(3,-4,5) is
a) CosY(-18/35) b) Cos'(18v2/35)
c) Cos'(-36/35) d) Cos'(-18v2/35)
4. The centre and radius of the sphére/+z>-4x-6y-8z+4=0 is
a) (2,34)&5 b) (2,3,4) & 25
c) (432)&25 d 4,32)&5
5. The first derivative of xy=12 at (c,c) is
a) 2/c b) 1/c
c) -1 d 2
6. The envelope of the family of lines y = mx +%arm is a parameter is
a) y+dax=0 b) %+day=0
c) VY-4ax=0 d) %4ay=0
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10.

11.
12.
13.
14.
15.
16.
17.

18.

19.
20.

21.

If u and v are functions of x and y theniit g((i' ;’/)) and J = g((:j” 3//)) thenJJ'is
a -1 b) 1

Q) 2 d 0

The stationary point ofy¢(a-x-y) is

a) (al2,a/3) b) (a/2,a/2)
0 (a/2,1/3) d) (al3,a/3)
The particular solution of (Or 2D+1)y = & is

a) 62913 b) &9

c) €12 d) é%10

The complimentary function of B)y = ¢ is

a) A+Be* b) Ae*+ B&”
c) Ae*+ Be* d) (Ax+B)e”

PART B (10x 2=20Marks)
State Cayley Hamilton theorem.
If the eigenvalues of A are 2,3,4 then findelgenvalues of Adj A.
Obtain the equation to the line which passesuthh (1,4,-1) and has direction ratios 2,-1,4.
Find the direction ratios of the line joinirgetpoints P(4,2,-5) and Q(-2,0,-8).
What is the radius of curvature of y = ax+b?

List any two properties of evolute.

2
Y~ fing 2%
X o(u,v)

If u =X—2, v=
y

State the condition for the functions 1{xfy,z), v=6(x,y,z) and w=4(x,y,z) to be functionally

dependent.

Solve (B-3D+2)y=0.

Transform (1+3y”+(1+x)y’+y=4coslog(1+x) into a differential equion with constant

coefficients.

PART C (5x 14 = 70 Marks)

2 -1 1 (5)
a) i) Verify Cayley Hamilton theorem of the matrix=|-1 2 -1
1 -1 2
11 3 9)
iy Diagonalise the matrix=|1 5 1| by orthogonal Transformation.
311
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b)

22. a)

b)

23. a)

b)

24. a)

b)

(OR)
11 T (7)

Obtain the eigen values and eigen vectorsg{l 5 11.
311

If x; and % are two eigenvectors corresponding to two diffeegenvalued;  (7)

andA; of a real symmetric matrix A then prove thataxd % are orthogonal.

Prove that Iinesx_;1 = y;B =Z2*2 g XY %7 intersect. 7)

1 1 -3
Show that the sphereéty’+z°+7x-11y+5z-4=0 and3y*+z*+4x+2y+6z+22=0 (7)
cut each other orthogonally.

(OR)
Find the equation of the plane through tbap(1,0,-2) and perpendicular to th€7)
planes 2x+y-z=2 and x-y-z=3.
Show that the plane 4x+9y+14z=64 touchessiigere 3(k+y*+7°) -2x-3y-4z  (7)
=22 and find the point of contact.

Find the equation of the circle of cunratof xy=12 at the point (3,4). (7)
(7)

2 2
Find the envelope of the eIIip§%+;’_2:1Where a and b are connected br the
a

relation &+b” = &, ¢ being a constant.
(OR)
(7)

Find the radius of curvature of the curve at thejp® x = alogtar(g+§j,

y = a sed.
2 2
Find the envolute of the', - ¥ =1 (7)
a b
If x=rsinBcosy, y=rsinfsing, z=rcosdfind 0(x, Y, Z). (7)
o(r,6,¢
Find the extreme value of xy*+z” where x + y +z =3a. 7)
(OR)
Using Lagrange’s multipliers method find tyereme values of (7)

ax? + by?+c2? where xy +yz+zx=xyz
Prove that of all rectangular parallelepipeds given volume cube has the leagi)

surface area.
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25.

a)

b)

i)
i)

i)
i)

Solve (B+2D+2)y= 2&'sinx
Solve (¥D?*+xD-1)y=xlogx
(OR)
Solve (B+4) y = tan 4x using variation of parameters method
Solve dx/dt — 7x + y = 0; dy/dt -2x -5y = 0.
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