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lll Semester B.Sc. Honours in Mathematics Degree (C.B.C.S.S. - O.B.E. -
Regular/Supplementary/Improvement) Examination, November 2024
(2021 to 2023 Admissions)
3B10 BMH : CALCULUS - il

Time : 3 Hours e | Max. Marks : 60

SECTION A

Answer any 4 questions out of 5 questtons Each question carries 1 mark. (4x1=4)
1. Define H f(x, y)dA if D.s. atype #: reglon
2. Write an expression for the area of a surface W|th equatlon

z=1(x, y), (x,y) €D. 5 :
3. Define gradient vector field.
4. State Green’s Theorem. : g
5. Give an example of a non Oriehfabié‘ éuffaéé‘ S

SECTION B

Answer any 6 questions out of 9 questlons Each quesf on carries 2 marks. (6x2=12)
6. Evaluate the iterated integral _|1 L}(Gx yf2>_<)dydx.
7. Evaluate ” x dA, where D = {(x, y) ) 0= X < n 0< y < sin x}.

8. Evaluatej j sm (x® + y*)dy dx by converting to polar coordinates.

9. A lamina with constant density p(x, y) = p occupies the rectangle 0 <x £b,
0 <y < h. Find the moment of inertia about the x-axis.

10. Evaluate the triple integral J-styz? dV, where B is the rectangular box given
byB={(x,y.2) |0 x<1,-1<y<2, 0<z<3}.

11. Write the equation x© + z° = 9 in spherical coordinates.

12. Find the gradient vector field of f(x, y) = /x* + y? .
P.T.0.
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13. FF(x, y,2) = (x+yz)l+(y+xz)1+(z+xy)k find curl F.

14. Find a parametric representation of the part of the cylinder y2 + z2 = 16 that
lies between the planes x = 0 and x = 5.

SECTION-C
Answer any 8 questions out of 12 questions. Each question carries 4 marks. (8x4=32)

15. Find the average value of f(x, y) = x2y over the rectangle R has vertices
(-1, 0), (-1, 5), (1, 5). (1. 0).

16. Evaluate HDX cos y dA, where D is bounded by y = 0, y = x%, x = 1.

17. Use polar coordinates to find the volume of the solid above the cone
z= /x* +y? and below the sphere x% + y2 + 22 =1.

18. Find the center of mass of"t'l‘-'ie;,l’.aAmina‘that.Qccvup‘iés' the region D is the
triangular region with vertices (00) (2, 1), (0, 3) and has the density
function p(x, y) = X + y. b

19. Find the area of the part of the plane 2x + 5y + z = 10 that lies inside the
cylinder x° + yé = 9. e '

20. Use spherical coordinates to eilaluate J-Jj' (x"’. + y2 +22)2dV, where B is the
ball with center the origin and radzus 5

21. If F(x, y) = xy i + 3y3]. Evaluate the Ime integral JCF dr, where C is given by
the vector function r(t) = 11t% + taj, 0t 1.

22. Find the work done by the force field F = 2y32 i + 3 x jy j in moving an
object from P(1, 1) to Q(2, 4).

23. If F{x, y) =i +sin zj+ y cos z k, find a function f such that F = Vf.

24. Show that the vector field F(x, v, z) = xz i + xyz j — y%k can't be written as the
curl of another vector field, that is, F = curl G.

25. Find the area of the part of the paraboloid x = y2 + zZ that lies inside the
cylinder y2 + 22 = 9.

26. Evaluate [|_zdS, where Sis the surface x =y + 222, 0< y<1,0<z<1.
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SECTION-D

Answer any 2 questions out of 4 questions. Each question carries 6 marks. (2x6=12)

27. Find the volume of the solid under the plane x -2y +z =1 and above the
region bounded by x + y =1 and x? +y = 1.

28. Use the transformation x = u2 — v2, y = 2uv to evaluate the integral [[ y dA,
where R is the region bounded by the x-axis and the parabolas y2 = 4 — 4x
andy? =4 +4x,y = 0.

29. Use Green's theorem to evaluate the line integral fcy3dx — x3dy, where C is
the circle x2 + y2 = 4.

30. Use Stoke's Theorem to comptite the ihtegr’a!' J] curl F, dS where
F(x.y,z)=2ycoszi+eX sinzj+ xe¥ k and S is the hemlsphere
x2+y2+22=9,2 =0, oriented upward '




