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PART A
Answer any Six of the following: (6X2=12)
2 1 3
1. Find one eigenvalue of the matrix A =11 1 4]|.
1 50
2. Evaluate D"(e*sin’x).
3. Ify = x"logx then show that xy,,; =n!.
4. Give an example of a function f: [a, b] = R which satisfies intermediate value
property but is not continuous on [a, b].
5. State Rolle’s theorem.
6. Evaluate lim =X
x—0 Xx“tanx
7. Find the total differential of £(x,y) = tan™" (%).
=z- =y - = ' ian 2&vw)
8. fu=z—-x,v=y—2z,w=x+y+z find the Jacobian 2y D)
PART B
Answer any three of the following: (3X6=18)

1 3 3

9. Find all the eigen values of the matrix = [—3 -5 —3]. Find the set of

3 3 1
eigenvectors corresponding to the smallest eigenvalue.
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10. (a) Find the general solution of the system

X1 + 3x2 +x3 = 0,—4x1 _9x2 + ZX3 = 0,_3XZ - 6X3 =0.
(b) Find the value of h such that the matrix LZL :% fll
matrix of a consistent linear system. (4+2)

] is the augmented

11. Define the continuity and differentiability of a function at a point. Also, prove
that if a function is differentiable at a point, then it is continuous at that point.

12. Ify=(x+vx?—1)  then show that
(* = Dypyz + @n+ Dxynyq + (0 = m?)y, = 0.
PART C
Answer any five of the following: (5X6=30)

13. State intermediate value theorem. Show that a continuous function
f:10,1] - [0,1] has a fixed point in [0,1].

14. State and prove Lagrange’s mean value theorem.
2
15. Use Taylor’s theorem to prove that 1 + g — % <VI+x<1 +§ for all x > 0.

16. (a) Let £:[0,2] — R be a differentiable function such that
f(0)=0,f(1) = 2,f(2) = 1. Show that there exists ¢ € (0,2) such that f'(c) = 0.

(b) Show that u = e***2Y f(ax — by) Prove that bg—z + aZ—; = 2abu. (3+3)

o%u
2

_ 2 _ 02 a2 %u | %u_ oy 1o
17. Ifu = f(r) and r* = x* + y* show that ax2+ay =f (r)+rf ).

18. State and prove Euler’s theorem for homogeneous functions and hence prove
thatif u = sin"' £+ tan~12 show that x 2% + ya—u = 0.
y x 0x oy

19. Find the maxima and minima of the function
f(x,y) = x3 4+ 3xy? — 3x% — 3y% + 4.
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