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SECTION A: Answer the following questions. Each carries 2 marks.
(Ceiling 25 Marks)

1. Define right hand limit of a function.

2. Define absolute maximum and absolute minimum of a function f.

3. Find the extrema of a function, if any, by examining its graph.
f(X)=x%-1<x<2

4. State Mean Value Theorem.

5. Find the point of inflection of f(x) = x* — 4x3 + 12

6. Evaluate[ fa-dx.

7. Find[(2x + 3 sin x)dx.

8. Evaluate the sum.
50
) ¥
k=1
9. Define a partition of an interval [a,b] and the norm of a partition.
10. Write an integral giving the arc length of the graph of the functiony = cos xon the interval [0, x].
11. Define the arc length function for the graph of a smooth functionf (x).
12. Let f be a non-negative smooth function on [a, b]. What is the surface area of the surface obtained
by revolving the graph of f about the x-axis.
13. Let f be smooth on [a, b] . Then write the formula for finding the arc length of the graph f from
(a, f(a))to (b, f(b)).

14. Evaluate the expression log 3 -81—1

tanh x+tanh y

15. Prove the identity tanh(x + y) = e

(PTO)



SECTION B: Answer the following questions. Each carries 5 marks.
(Ceiling 35 Marks)

16. Show that lim,._,,[x] does not exist, where [x] denote the greatest integer function.

17. Find the vertical asymptotes of the graph of f(x) = x?- e

18. Determine the intervals where the function f(x) = x® — 3x? + 2 is increasing and where it is
decreasing.

19. Compute the Riemann sum for f(x) = 4 —x%on [-1,3] using five subintervals (n= 5) and

choosing the evaluation points to be the midpoints of the subintervals.

20. Differentiate the functions a) y = Vcosh=12x b)y = cosh™ ¢

1+tanh 2t

m(1+e 2 (b) lim,_o(cosx — x)™

sin t+1 ’ xcosx
cost+2| b) g(x) =In (2x+1)%

23. Use logarithmic differentiation to find the derivative of the function y = (x? + x)*

21. Evaluate (a) lim h

22. Find the derivative of a) g(t) = In

SECTION C: Answer any 2 questions. Each carries 10 marks.

24. Let f(x) = {il :;;‘ig . Prove tl;at lim,_,, f(x)does not exist.

25. A man has 100 ft of fencing to enclose a rectangular garden in his backyard. Find the dimensions
of the garden of largest area he can have if he uses all of the fencing,

26. State and prove the mean value theorem for integrals.

27. By revolving the region under the graph of y = VrZ — xZon [—r, r], show that the volume of a

sphere of radius r is V. = 4ar?

(2 x 10 = 20 Marks)



