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1BO1MAT : Set Theory, Differential Calculus and Numerical Methods
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PART ~ A
Answer any 4 questions from this Part. Each question carries 1 mark.
1. Give an example of an antisymmetric relationship.
2 Consider f: LR defined by f(x) = x” + 1. Find f ([~1, 1]).
3. State the intermediate value theorem for continuous functions.
4. Find the domain of the real valued function f(x, y) = \/y X 2
5. For z = x°y - ycos x, tind (jz ‘
™  PART-B
Answer any 8 questions from this Part. Each question carries 2 marks.
6. Find the domain of the real valued function f(x) = \/x* — 5x + 6 -
. Using arithmetic modulo M = 11, evaluate 2 - 5.

5

8. Give an example of a function which is not one-to-one.

9. If J9—2x <f(x) <v9-x* for—1<x <1, then find lim f(x) -
X »

so. 1t lim T _ 4 find tim 1)

X2 X° X2 X

11. If y = sin(sin x), prove that d g 4 tanx9~¥- +ycos® x= 0.

| dx dx

12, Show that the function w = sin (x + ct) is a solution of the wave equation
W _ 2 OW
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'13. Find o Where yz —In z = x +y defines z as a function of x and y.
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14. Find all second order partial derivatives of the function z = -y |

15. State Euler’s theorem on homogeneous functions.
16. Determine the maximum number of positive and negative roots of the equatiqy,
3x°~=x2~10x+1=0.
PART ~C

Answer any 4 questions from this Part. Each question carries 4 marks.

17. Let ~ be a relation on Z, the set of all integers, defined by x ~ y if x =y is an
integer. Is ~ an equivalence relation ? Justify your answer.

18. For f: R —R defined by f(x) = x2 + 1 and g : R —R defined by g(x) = x* -1,
find a formula for gof. Hence or otherwise find gof (0).

VX% +100-10 ‘-

19. Evaluate Iing =
x> X
J -2 X < ~1
20. Letf(x)=Jax b - fex-1
3 x2>1

For what value of a and b is f continuous at every x ?

21. Does the function f(x, y) = : . z have a imit as (x, y) — (0, 0) ? Justify your

answer.
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22. Letu=sin"' =Y prove that x‘—?—u + yfi-‘~J =tan u.
X+y X r"y
23. Find using method of false position, a positive root of the equation x — e* = 0
correct to two decimal places
PART -D

Answer any 2 questions from this Part. Each question carries 6 marks.

24. a) Let a function f be defined by f(x) = 93_*_12_ Find a formula for f-.
x et

b) Prove that log, AB = log, A + log, B.
25. Ify = sin”'x, prove that (1 - x?) y, , —(2n + 1) xy,,, — %y, = 0. Further,
find (y,)O.
26. Find —g% and %:— at (-;- 1therew =Xy +YyZ+XZ,X=Uu+Vv,y=u-vandz=uv

27. Derive the Newton’s method for finding 1/N, where N > 0. Hence, find 1/17
correct to four decimal places, using the initial approximation Xq = 0.05.




