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PART - A
Answer all questions. Each question carries one mark

1. Reduce 3x% + 6x% + 5x + 7 = 0 to the standard form
2. Form an equation whose roots 2 times those of are 5x° — 11x+3 =10
3. Ifa, B,y are the roots of x*> + ax* + bx + ¢ = 0, then -:-;— + % 4 ;:— e
4. Find the least number of imaginary roots of the equation x7 — x* + 10x3 — 28 = 0
5. The product of all characteristic roots of a square matrix A is

@Al ®1 (0

: 2 8
Find the rank of [ { 4]

Define Nullity of a matrix

Find the Rank of the unit matrix of order n.

Define the angle between two intersecting planes.

]0 Get the spherical coordinates of the point whose Cartesian coordinates is (1,0, 0)

11. Evaluate [ costi dt
12. Define the curvature function of a smooth curve.

RO

(12 X1 =12 Marks)
PART - B
Answer any nine questions. Each question carries fwo marks

13. Form an equation of the lowest degree with real coefficients having 2 + v—3 and 3 + v~5 as
two of its roots.

14. If the roots of x3 + px? + gx + r = 0, are in AP, show that 2p3 — 9pq + 27r = 0
15. If &, 8, y are the roots of the equation x* + px* + gx + r = 0, find the value szi'

16. Explain Descartes’ rule of signs.
17. Prove that zero is an eigen value of a matrix A if and only of A is non-singular.

{5 il G
18. Find the value of k, if therankof {3 2 11]1is 2.
1 1 k

19. Show that no skew-symmetric matrix can be of rank 1.

20. Find the eigen values of [__13 “12 ] | e

21. Examine whether the system of equations 2x — 4y = 3, —3x + 6y = —4*has a solution.
22. Find the parametric equation of the line passing through the points (-2,0, 3) and (3 apr=d ).
23. Find the angle between the planes x +y =land 2x +y—2z=2 ;
24. Find the tangent vector to the curve r(t) = ti + t*j + t’k at the point (2,4,8)
(9 X2 =18 Marks)



PART - C
Answer any six questions. Each question carries five marks

25. Solve the equation 3x — 26x% + 52x — 24 = 0 whose roots are in geometric progression.

26. Solve the equation x> — 5x* + 9x3 ~9x?+5x—1=0 |

27. Solve by Cardon’s method: x* — 18x — 35 = 0 -

28. Show that multiplication of the elements of a row by a non-zero number does not c:hange its
rank.

29.If A is a square matrix and P is a non-singular matrix of the same order, show that the matrices
A and P~YAP have the same characteristic roots. |

30. Solve the system of equations x+y+z=6, x—y+z=2, 2x+y—z=1

31. If A is a non-singular matrix prove that the eigen values of A™* are the reciprocals of the eigen
values of A

32. Solve the initial value problem: "3'{ = —ti—tj—tk,r(0) =i+ 2j+ 3k

33. Find T, N and « for the space curve r(t) = (e’ cos t)i + (e sint)j + 2k
(6 X 5 = 30 Marks)

PART - D
Answer any two questions. Each question carries fen marks

34. (i) Solve x3 + x? — 16x + 20 = 0, given that it has a double root.
(ii) If @, B8, ¥ are the roots of the equation x* — 6x + 7 = 0, form an equation whose roots are

ad+20+3, BP+2p+3, ¥ +2y+3

35. (1) State Cayley Hamilton theorem

| 2 -1 17
(ii) Using Cayley Hamilton Theorem, find A~ and A% ifA=|-1 2 -1
Ll =4 2

36. (i) Find the equation of the plane passing through the (1,1,—1),(2,0,2) and (0, —2,1)
(11) Fmd the rectangular coordinates of the centre of the sphere:

r2 4+ z° =4rcosB + 6rsinf + 2z

(2x10 = 20 Marks)
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Part A
(Answer all 12 questions)

Give an example of Linear and Non-linear second order differential equations.
Find the general solution of y" — 2y = 0.

Check the linear dependence of the functions e®*and e>*.

Evaluate f: e~ sin 2t dt.

State the existence theorem for Laplace Transform.

Find L™* [(SH)Z].

33
Give a function of period 2.

2

o : o
Solve the partial differential equation -é-g- —u = 0.

Check whether the function f(x) = x® + sin x is odd or even.

Write the formula for Euler Method to solve differential equations numerically.
Give the formula for finding the error in the Simpson’s rule of integration.
Define unit step function.

0 N A VR W

T . Y )
B =

(12 X 1 = 12 marks)

Part B
(Answer any 9 questions)

13. Reduce to first order and solve 2xy" = 3y’

14. Solve (D* + 3D + 2)y = 0. |

15. Find the particular solution of the differential equation y" + 4y = e”.
16. State and prove the first shifting theorem for Laplace transform.

17. Prove that L(e%) = 51a
18. Find the inverse Laplace transform of

19. FindL(¢ sint).

20. Obtain the Fourier coefTicient a, for the function f(x) = e™* in (0,27) .

21. Define and plot rectangular wave function.

22. Verify u = e *tcosx is solution of one dimensional heat equation ;:

23. Using Picard’s method, find an approximate solutionof y' =x +y; y(O) = 1 in 3
steps.

24, Find an upper bound for the error incurred in estlmatmg f xsinx dx W‘th trapezmdal

rule with n=4.

5
(s—1)2+4

(Ix2= 18 marks)
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Part C
(Answer any 6 questions)

Using method of variation of parameters, solve y" + y = sec x.
Solve the initial value problem  x%y" —3xy'+4y =0, y(1) =0, y'(1) = 3.

Isi uti o }
Using convolution find L { AT g

Solve the integral equation  y(t) = 2t — 4 f; y(u)(t — u)du.
2. O<t<sn
Find L(f(t)) if fF() :{0 n<t<2m.
\Sin ¢ t > 2n

Solve the partial differential equation u, — u, = 0 by separating the variables.
Find the Fourier series expansion of

—k —m<x<0. B
f@={" "X fa+2m)=fQ)

Using Simpson’s rule with n=4, evaluate the approximate value foz 1—}_—; dx.
Apply Runge-Kutta method with h = 0.1, to the initial value problem
y' =x+vy% v(0) =1, in?2 steps.
(6 X 5 = 30 marks)

Part D
(Answer any 2 questions)

Solve  y" — 4y’ + 5y = e**cosec x.
Using Laplace transform solve y" — 3y’ + 2y = 4e*"; y(0) = -3,y'(0) = 5.
Find the two half range expansion of the function

1

*2-'(’1T+X) =m Sy Sl
Fe0=4%

—z—(fr-—x) 0<x<m

(2 X 10 = 20 marks)
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