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SECTION -1
All the first ten questions are corﬁpulsory. They carry 1 mark each.
1. Find the intervals on which f(x) = x* - 4x + 3 is increasing.
2. If f*(a) exists and f has an inflection point at x = a, then f"(a) =
3. Determine where the graph of the function f (x)= x +2sin x is concave up.
4. Define critical point of a function.
5. State Mean value theorem.

x o
6. What is the value of lim e. 1?
x=0 SIn X

P.T.O.




10.

F.ind the rectangular coordinates of the point P whose polar coordinates are
given by (r,0) = (6,27 /3).

2 2

Identify the quadric surface z = 3;— + y—.

25

Find the gradient of f(x,y) = x? + xy + z2.

Find r'(t) if r(t)=t% +e'j—(2coszt)k.
(10 x 1 = 10 Marks)

SECTION - i

Answer any eight questions from among the questions 11 to 26. These questions
carry 2 marks each.

11.

12:

13.

14.

15.

16.

1L

18.

Find the x-coordinates of all inflection points of 3x* —4x>.

Find the critical points of f(x)=3x°'> —15x%/3.

Let f(x)= x? + bx + c. Find the values of b and ¢ such that f(1) = 5 is an extreme
value of f on [0, 2]. Is this value a maximum or minimum?

Find an interval [a, b] on which f(x)=x*+x®-x?+x-2 satisfies the
hypotheses of Rolle’s theorem. -

k + cos Ix

Find all values of k and / such that l@oT =-4,

Find the total area between the curve y =1- x? and the x axis over the interval
[0, 2].

Find area of the surface that is generated by revolving the portion of the curve
y2 = x from origin to the point where x = 2 about the x-axis.

Find the exact arc length of the curve y = 3x*'2 ~1fromx=0tox=1.
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19.

20.

21,

22,

23.

24.

25.

26.
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Evaluate :

N —

® dy dx
£ xy

2 21
Evaluate : | “(x2 +y?+22)dxdyaz.

2100
Find the perimeter of the astroid x?/% +y?'% =a*°.

Find the length of the arc of the parabola y? =4ax from the vertex to the
extremity of the latus rectum.

Find the area of the surface that is generated by revolving- the curve y =4 - X°,
-1<x<1.

Find the domain of r(t) and the value of r(t, )if r(t)=/5t +1i+tj; to =1.

Describe the graph of r(t)=(1+2t, -1+ 3t).

If f(x,y)=(1+xy)*’?, find D,f(8,1) for the unit vector u = r+—
(8 x 2 =16 Marks)

SECTION —1lI

Answer any six questions from among the questions 27 to 38. These questions carry
4 marks each.

27.

28.

29.

Find the relative extrema of f(x)=3x°® - 5x°.

Use cylindrical shells to find the volume of the solid generated when the region
enclosed between y = x® —3x? + 2x over [0, 1] is revolved about the y-axis.

Use double integral to find the area bounded by the x-axis, y = 2x and x +y = ¥
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30.

31.

32.

33.
34,

35.

36.

37.

38.

Evaluate the triple integral [[[12xy? z° dV over the rectangular box G defined by
G

the inequalities - 1< x<20<y<30<z<2.

Evaluate lim (1— 1 ]
Xx—o\ X e Dty

X
Evaluate [[xy dxdy over the positive quadrant bounded by i i

Find the length of the curve 27y? = 4x> from (0, 0) to (3, 2).

Find the area of the region that is enclosed between the curves y =x* and
y=x+6.

141 x2

Use polar coordinates to evaluate j
-1 0

Using double integral, find the area of the region R bounded by y = x and y = x?
in the first quadrant.

(x2 3 yz):”2 dy dx.
1

If r,(t)=2ti+3t%j +tk and r,(t)=t*k. Find -;1( or,) and —(r1 xry).
Find the directional derivative of (x,y,z)= x?y - yz° + z at the point (1, -2, 0) in
the direction of the vector a=2i + j - 2k.

(6 x 4 = 24 Marks)
SECTION - IV

Answer any two questions from among the questions 39 to 44. These question carry
15 marks.

39.

(a) Show that the function f(x)—zx +1 satisfies the hypotheses of the Mean

Value Theorem over the interval [0, 2] and find all values of c in the interval
0. 2):

(b) An open box is to be made from a 16-inch by 30-inch piece of cardboard by
cutting out squares of equal size from the four corners and bending up the

sides. What size should the squares be to obtain a box with the largest
volume?
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40. (a)

(b)

41. (a)

(b)

42. (a)

(b)

43. (a)

(b)

h<f -t |'.(.D.P.r'-\\rl“ ‘

Use cylindrical shells to find the volume of the solid generated when the

region enclosed between y = x® —3x? + 2x over [0, 1] is revolved about the

y-axis.
Find the area of the astroid x2/3 + y2/3 = g2/3

Find the area of the surface that is generated by revolving the portion of the

curve y = x* between x =1 and x = 2 about the y-axis.

Find the volume of the solid that results when the region above the x-axis

2 2

and below the ellipse x_2 +L = 1(a> 0,b > 0) is revolved about the x-axis.

a’? b2

Use double integration to find the area of the region R enclosed between

the parabola y = —;-xz and the line y = 2x.

Use triple integration in cylindrical coordinates to evaluate

T [ _I . x*dzdy dx(a>0).
0 _Ja2-x2 0

Using integration find the area of the triangular region whose sides have the

equations y =2x+1, y =3x+1and x =4.

Find the volume of the solid that results when the region enclosed by the

curves f(x)sinx and g(x)= cos xis revolved about the x-axis from x = 0 to

x=nl4.
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44. If the electrical potential at a point (x, y) in the xy-plans 'S V(x.y), then the
electrical intensive vector at the point (x, ¥) IS E=-VV(xy). Suppose that

V(x,y)=e?*cos2y.
(@) Find the electric intensity vector at (zr/ 4, 0)-
(b) If f(x,y,z)=3x%y —y*z?, find the maximum value of direction derivative of

f at the point (1, -2, —1). (2 x 15 = 30 Marks)
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