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I Answer all questions (12x1 = 12 Marks)
1. The function f(x) = I:—I is not continuous at x =.........

2. Evaluate lim Brnieed
x>0 3x%2+2
3. At what points do the graph of the function f(x) = x? + 4x — 1 has horizontal tangents
4. What is the parametric form of x? + y? = 4
5. How fast does the area of the circle change with respect to the diameter when the diameter is
8m.

6. The interval on which the function f given by f(x) = 2x3 — 3x? — 36x + 7 decreasing

7. The horizontal asymptote for the curve y = % i s

8. Iff(x) = —=90n[-16], [° (X)X = wn.c..

9. State the mean value theorem for the definite integrals.

27
10. The dominant terms of f(x) = xx—_: AXCeeriioe

11. Find dy/dx ify = [ "2

0 TEEe
12. Evaluate [ sin? x dx

II Answer any nine questions (9x2 = 18 Marks)

13.Find lim & and lim 2
x-0t x x-0"

14. State Sandwich theorem and use it to find limog(x) if 3—x% < g(x) <3secx Vx
X =>
15. Find the linearization of f (x) = x3 — xatx =1
< 1-x
16. Evaluate Jl_IH ( E)
17. Find the average value of f(x) = 3x? — 30on[0,1]
18. Find the function f (x)whose derivate is sin x and whose graph passes through the point (0, 2)

19. Find the interval in which f(x) = x? is decreasing
1
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20. State why the function f(x) = x3;[—1,8] does not satisfy the conditions of Mean value

theorem

21. Express the following limit as a definite integral II}l’illmoELI 1_—1(:"Akahere P is a partition of

23l

22.1f f03f(z)dz =3 f:f(z)dz =7, and f is continuous. Find f: f(2)dz.

23. The curve y = ax? + bx + c passes through the point (1, 2) and is tangent to the line y = x at
the origin. Find a, b, and ¢

24. The radius of a circle is increased from 2m to 2.02m. Estimate the resulting change in the

area.

III Answer any six questions (6x5 = 30 Marks)

25. Using € — § definition, prove that Jl:in}) Xl sinxl =0

26. Is there a real number that is one less than its fifth power?

27. Prove that if a function is differentiable at x = c, then it is continuous at x = c. Is the
converse true? Justify?

28. Verify mean value theorem for the function f(x) = In x on the interval [1, €]

29. Prove that for the curve y = csin g, every point at which it meets the x - axis is a point of
inflexion.

sinx

30. Find all the asymptotes of the curve y = 2 + —

31. Show that if f is continuous on [a,b], a # b and iff:f(x)dx = 0, then f(x) = 0 at least
once in [a, b]
32. Evaluate fol x dx using Riemann definition
33. Find the area of the region enclosed by the parabola x = y? and the line x = y + 2
IV Answer any two questions (2x10 = 20 Marks)

4—2x, x<1

34. Using the definition of limit prove that ’](l_r'nl f=21f f(x)= {6x P

5 2
35. Graph the function y = x3 — 5 x3
36. Use definite integral to estimate the sum of the square roots of the first n positive integers
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