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Il Semester B.Sc. Honours in Mathematics Degree (C.B.C.5.5. - O.B.E. -
Regular/Supplementary/Improvement) Examination, November 2023
(2021 and 2022 Admissions)
3B10 BMH : CALCULUS - 1li

Time : 3 Hours Max. Marks : 60

SECTION - A
Answer any 4 questions out of 5 qUeelions Eaéh "question carries 1 mark. (4xi=4)

1. Write the relation between: the polar coordlnates {r, 8) and the rectanguiar
coordinates of a point (x, ). B

2. ldentify the surface whose equ_‘atlonfin ey.lindr‘geel coordinatesisz=1T.
3. Define vector field on B2, '
4, 1 F(x, y, Z) = Xzi + Xyzj = y"’k fnd div l'-"

5. Find a parametric representation of the sphere x2 +y2 + 72 = a2,

SECTION B

Answer any 6 questiohs.out of 9 queStiqns, _Ea,ch' question carries 2 marks, (6x2=12)

6. iR= [o, -’zi}x[o, g] then evaluate [[sinxcosydA.
3]

7. Find the mass of a friangular lamina with vertices (0, 0), (1, 0) and (0, 2) if the
density function is p{x, y) = 1 + 3x + Y.

8. Find the moment of inertia |, of a homogeneous disk D with density p(x, ¥) = p
center the origin, and radius a.

9. Find spherical coordinates of the point whose rectangular coordinaies are
(O: 2\/§s _2)-
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10. Find the Jacobian of the transformation x = u2 - v2, y = 2uv.

11. Find the work done by the force field F(x, y) = le — Xyj in moving a particle along

the quanter-circle r{t) = costi + sintj, 0 <t < 2
12. Determine whether the vector field F(x, y) = (x — y)i + (x — 2)j is conservative.

13. Find the flux of the vector field F(x, y, z) = zi + yj + xk over the unit sphere
X +y2+ 22 =1,

14. Find two vector equatlon forthe surface z = 2% + y? that is, the top half of the
cone z2 = 4x? + 4y2,

E éECTiON' G
Answer any 8 questions out of 12 questxons Each questlon carries 4 marks. (8x4=32)

15. Use a double integral to fmd the area enclosed by one loop of the four leaved
rose r = cos 26. : R

16. Evaluale ﬂ(x+ 2y)dA where Dis lhe reglon bounded by the parabolas
y= 2xzandy—1+x2 : :

17. Fmd the volume of the SO|ld bounded by the plane 2z = 0 and the paraboloid
=T = x2 i y : 5

18. A solid E lies wdl'un the Cylmder x2 £ y2 = 1 below the plane z =4 and above
the paraboloid z = 1 = x2 < y2. The density at: any point is proportional to its
distance from the axis of the oyllnder Find the mass of E.

18. Derive the formula for triple integration in spherical coordinates.

2 2
20. Find the area enclosed by the ellipse % - %)l_* =t

21. W F(x, y, 2) = xzi + xyzj — Y2k, find curl F.

22. Evaluate f(2 +x%y)ds where C is the upper half of the unit circle x2 + y2 = 1,
c

23. If F(x, v, ) = Y4 + (2xy + e32)] + 3ye32k find a function f such that Vi = F,

24, Find the area of the part of the paraboloid z = X2 + y? that lies under the plane
Z=9,
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25. Compute the surface integral j j x* dS where S is the unit sphere X2 + y2 + 22 =1,

S
28. The temperature u'in a metal ball is proportionaHo the square of the distance
from the center of the ball. Find the rate of heat flow across a sphere S of radius
a with center at the center of the ball.

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

27. Find the volume of the telrahedron bounded by the planes X+2Yy+2=2,
xX=2y,Xx=0and z=0.

28, Evaluate the integral He gy dA where R IS the trapezoidal region with
vertices (1, 0), (2, 0), (0 —2) and( '—1)
29. Using Green’s theorem evaluate j (x‘dx + xydy) ds where C is the triangular

curve consisting of the line segments from (0 O) to (1, 0), from {1, 0) to (0, 1)
and from (0, 1) to (0, 0). 4 >

30. Use Stokes’ Theorem to compute the mtegral I _[ ourl F dS where

F(x, y, 2) = xzi + yzj + xyk and S is the part ol the sphere X% + y° + 72 = 4 that
lies inside the cylmder x? + y2 = 1.and above the xy plane




