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PART - A

Answer all questions :

1.  Evaluate : _[ tan? xdx
2
2. Estimate : J;) " cos xdx

" _d X .3
3, Fmd.aLt dt

4. Give an example of a solid of revolution.

5.  Write the first — order model of the period T of a simple pendulum.

P.T.O.

2
b= |



6. Define a cardioid.

7. Let T be the transformation frorh the uv - plane to the xy - plane defined by the
equations x=%(u+v). y=—%(u~v). Find 7(1,3).
8. Determine lim,_,, (t2i+2tj).
9. Define the directional derivative of fin the direction of u at (xo: Yo Zp)-
10. Compute J:r(t)dt , where r(t)=t2i+e' j—(2coszt)k.
(10x1= 10 Marks)
PART - B

Answer any eight questions.

tan x

11. Evaluate:fe sec? xdx.

12, Find the area under the curve y=cosx over the interval [0, 7/2].

13. State the mean - value theorem for integrals.

14. Evaluate : I \/ﬂ—
' ' 2—x2f

15. Using integration by parts, evaluate : J'(xz —x) cos X dx.

/4 zl2 T
16. Compute:'rr cosxdx+_[ COoS X dx+_[ cos xdx.
0 !4 xl2

17. Find the area of the region bounded above by y=x+6, bounded below by
y=x%, and bounded on the sides by the lines x=0 and x=2.
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18.

19.

20.

21,

22.

23.

24.

25.

26.

Differentiate the Bessel function Jo (x) with respect to x.

Write the conversion formulas for cylindrical coordinate system to rectangular

coordinate system.

Define the Jacobian of the transformation T from the uv - plane to the xy -plane

defined by the equations x=x(U.V).Y=}’(U- V)-
Find the rectangular coordinates of the point whose polar coordinates are
[6,2—’5].

3

Prove that the graph r=cos26 is symmetric about the x-axis and y-axis.
11 e |

Verify whether _[ j xy? dxdy = j nyz dy dx.
00 00

Find the natural domain of r(t)=(ln[t—1|, el \/f)

Let f(x, y)= x?e”. Estimate the maximum value of a directional derivative at
(~2,0) and find the unit vector in the direction in which the maximum value

OCcurs.
If r'(t)=(3, 2t) and r(1)=(2,5), then find r(t).

(8 x 2 =16 Marks)
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PART -C

Answer any six questions.

27

28.

29,

30.

31.
32.

33.

34.

35.

36.

dx
2

Evaluate : I——E
X©+Xx-

Compute the value of the integral I;f(x)dx where

2
f(x)= X x<2
3x-2, x>2

Find : sz,/x_wx.

Derive the formula for the volume of a sphere of radius .

Find the first three nonzero terms in the Maclaurin series for tan x.
Estimate : Izj1 e dx dy
“Jodyr2 :

Use a polar double integral to find the area enclosed by the three — petaled rose
r=sin36.

Derive the equation of the tangent plane to the parametric surface
x=uv, y=u, z=v? at the point where u=2 and v=—1.

Estimate H_[S12xy2 z°dV over the rectangular box G defined by the inequalities

-1<x<2,0<y<3,0< 2z <2.

Evaluate [[y®xd A over the rectangle R={(x,y):-3<x<2,0<y<1}.
R
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37.

38.

Estimate [ [ (40-2xy)axdy

Let r,(t)=(tan""t)i+(sint)j+t*k and r, (t)=(t?~t)i+(2t-2)j+(n t) k. Compute
the degree measure of the acute angle between the tangent lines to the graphs

of r;(t) and r,(t) at the origin.

(6 x 4 = 24 Marks)

PART -D

Answer any two questions.

39. Evaluate: I3

40.

41.

42.

i B,
= ax.
X° —-x“+3x-1

@) f"‘ﬁ- (b) J':Se"(1+e")”2 dx (c) j;'asinszxcoszxdx

Evaluate :
0 1-x

(d) [;(2x-5) (x-3) ax.

(a) Estimate the area of the surface that is generated by revolving the portion of

the curve y=x> between x=0 and x=1 about the x-axis.
(b) Compute the arc length of the curve y=x*'? from (1,1) to (2,2, Jﬁ)

Sketch the graph r?=4co0s286 in polar coordinates.
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43.

44.

(b)

(a)

(b)

Ll 117 A

9'—X2—_V2

3 y9-x?
Use cylindrical coordinates to compute I-aj_ i J. x%dzdydx .
0

Find the surface area of the portion of the paraboloid z=x%+y? below the
plane z=1.

Find the volume of the region enclosed by the ellipsoid —+g—2 2—2:1
a* c

Evaluate : _UR xyd A over the region R enclosed between y=~)2£, y=x, x=2

and x=4.

(2 x 15 = 30 Marks)

6 : P-1272



