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SECTION-I

Max. Marks: 80

(Answer all questions Compulsory. Each question carries 1 marks.)

1. Find an equation for theJocallinear approximation to y = 5 - x2 at Xo = 2.... ,.... .......•..... ...... .... ,

2. If ( has an inflection p.ointi;ltx.=xo, then (" (xo) = -----

3. State the extreme value Theorem.

4. The function f(x) = Ixl-1 has how many horizqntal tangent to the graph of ( over

(-1,1).

5. If (is differentiable and ('(x) * 0 on (a,b), thenth~/equation ((x) = O.

6. Find the velocity and speed of tl'te func:;tion s (t}=t3 .... 6it2
•

7. A cylindrical shell is enclOsed by two concentric right circular cylinders. The
volume of that cylindrical shell is -----
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8. The lateral area of the frustum with slant height .flO base radii t1 == 1 and (2 == 2
is-----

9. The volume of the torus generated qy revolving a circular region of radius b
about a line at a distance a from the centre of the circle is ---,,----,

10. Find the volume of the solid that is obtained when the region under the curve
y ==.J2 over the interval [1,4J is revolved about the x-axis. '

(10 x 1 =10 Marks)

SECTION -"

(Answer any eight question. Each question carries 2 marks)

11. Express the derivative with respect to x ofY =x2 in differential form at x =1.

12. Evaluate lim 1-sinx using L'Hospital'sfule.
x-+t cosx

13. Find the inflection points, if any, of f (x) == x 4
•

!i 2.
14: Find all critical points of f (x) == 3x3 -15x3 •

15. Find the x-intercepts of the equation y == x3 -3x +2.

16. Define Rolle's Theorem.

dy x2 _1
17. Find dx for y == x3 .

18. Find the absolute extrema of f (x) == 6x~ -3x~ in the interval [-1, 1J.

19. Find the volume of the solid that is obtained when the region under the curve
y ==.JX over the interval [1,4J is resolved about the x-axis.
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20. A spring exerts a force of 5 N when stretched 1 m beyond its natural length. Find
the" spring constant k.

21. Find the fluid pressure and force on the top of a flat circular plate of radius 2 m
that is submerged horizontally in water at a depth of 6 m.

22. Prove that cosh2 x - sinh2 x = 1.

23. Find the total mass of a triangular lamina with vertices (0,0), (0,1) and (1,0) has
density 0 = 3 .

24. Prove that !!...- [sinh xl = cosh x.
" dx

3

25. Find the value of J(x(X+6)=x2 )dX.
-2

26. Define Hooke's Law.

(8 x 2 =16 Marks)

SECTION -III

(Answer any six question. Each question carries 4 marks)

27. The diameter of a polyurethane sphere is measured with percentage error within
±0.4%. Estimate the percentage error in the calculated volume of the sphere.

i
28. Find lim (1 +sin x)x .

x.....o

29. Find the relative extrema of f (x) == 3x5 - 5x3
.

30. Determine whether the function f (x) == 2
1

has any absolute extrema on the
. x -x

interval (0, 1). If so, find them.

31. Explain the steps for solving Applied Maximum and Minimum Problems.

32. Find the absolute extrema, if any, of the function f(x)=e(X
3
-3X

2
) on the interval

(0, +co).
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33. Derive the formula for the volume of a right pyramid whose altitude is hand
whose base isa square with sides ofJengthi:j.

34. A space probe of mass in rn =5.00x1Q4kgtravels in deep space subjected only
to the force of its own engine. Startirtgata time when the speed of the probe is
V = 1.10 x 104m/s, thee engin~Jsfjred continuously over a distance of
2.50 x 106m with a constant force of4.00 x 105N in the direction of motion. What
is the final speed of the probe.

,
35. Derive the formula for the volume of.1il sphere of radius r.

36. State and prove the Pappus Theorem,

37. Explain Fluid Pressure.

38. A liquid form of antibiotic manufactured by a pharmaceutical firm is sold in bulk at
a .price of $200 .per unit. If the total production cost for x units is
C(x) = 500, 000+80x+0.003x2

•

(6 x 4 =24 Marks)

SECTION-IV

(Answer anytwQquestion. Each qUestion carries 15 marks)

39. Find a point on the curve y =x2 that is closestto the point (18,0).

40. Find the area of the region enclosed by x =f and y =x - 2.

41. Suppose that the position function of a particle moving on a coordinate line is
given by s(t)=2t3 -21t2 +60t+3 ..

42. Explain the surface area problem.

43. Derive the problem for Fluid force on a vertical surface.

44. A 100 ft wire is attached at its ends to the tops of two 50 ft poles that are
positioned 90 ft apart. How high above the ground is the middle of wire?

(2 x 15 =30 Marks)
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