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Q.1 Write the most appropriate answer from the following mulltiple-choice questions. [06]

(1) Theregion R: 0 < = < 7, 0 < y < x can be express as

(o) R:0<y<m, 7r<z<y. bBR: 0L y<m, 0

R0y, gy <2< m. (d) None of these.
(2) Area of the region R boundedby y = z and y = z?is.......

(a) § (0)3 (c) 3 (d) 3
(3) The Jacobian of the coordinate transformation z = g(u, v), y = h(u, v) is given by

@I, ¥) = goae ~ poae ) I@ 5) = goge ~ 2 g

(e) Ttu, v) = %g%_gzg% (d) J(u, v)=%%—g%%.
@ JI] d¥ = viuns sif Sisgivenby §:0< <1, 1<y<3,2<2<3

()1 (b) 2 () 4 ()6
5) If f F - dr = 0 for each closed curve in the domain then F'is .............. field.

(cS solenoid (b) conservative (¢) irrotational (d) potentia

(6) Suppose E is bounded below subset of R. Then

(a) infimum of E may not existin R.  (b) infimum of E exists and E contains its infimum.
(c) infimum of E exists and F may not contain its infimum. (d) None of these.
Q.2 (A) Define the double integral as the limit of sum over the rectangular region. [02]

(B) Find the volume of the solid bounded by the surface f(x, y) = 4 — %aﬂ — —116y2, the planes
z = 3, y = 2 and the three coordinate planes. [04]

OR

Q. 2 Evaluate the double integral [ e*™¥ dA, where R = {(z, y) € R? : |z| + |y| < 1} with sketch
R
of the region R. [06]

s Nade



Q.3 (A) Evaluate [[ e**+¥*d A, where R is the region bounded by the circles 2 + y? = 1 and 22 +
R

y2 =09, [03]
(B) For constant ¢, draw a sketch of the graph of each of the following equations

(=g (2jd=c [@Ble=e [03]
OR

Q.3 (P) Evaluate the triple integral [ff y dV if S is the region bounded by the tetrahedron formed by

the plane 12z + 20y + 152 = 60 and the coordinate planes. [05]

(Q) Define curlF for a vector field F = Mi + Nj + Pk. ; [01]

Q. 4 State and prove Green’s theorem in plane. [06]
OR

Q.4 (A) Evaluate [ 2y® ds where C is the line segment of y = 2 in Xxy- plane from (—1, —2,0) to
c

(1,2,0) [03]
(B) Show that F' = (e® cos y + yz)i + (zz — e®siny)j + (xzy + z)k is conservative over R3
and find a potential function for it. [04]
Q.5 (A) Prove that the set {p € Q% : p*> < 2} contains no largest element. [03]
(B) State and prove Archimedean property. [03]
OR

Q.5 (P) If Aisaset with m elements and B is a set with 7 elements and if A N B = () then prove that
A U B has m + n elements. [04]

(Q) Show that infimum of the set {% : € N}isO. ; e o\ [02]

Best of Luck
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Q. 1 Fill in the blanks with appropriate answer, . [08]

(1) Countable union of countable sets is ............
(2) If pis a prime and p|ab then p|a ........ p|b.
(3) Area of the region Ris ............ JFR: =3 <ax<3,0<y <49 — a2
(4) If f(z,y) > Othen [f f - dA gives oo, generated by f.
R
(5) Jacobianof £ = rcos 0, y = rsin@is J(r,0) =..........
(6) curlFF = Othen Fis .ooovvov....,
(7) If § F - dr is independent of path then F is called ...............
e

(8) If F = V fthen fiscalled ................... function for F'.
Q.2 Whether the following statement is true or false. Write your answer in the box. [07]
(1) If I, = [a,,b,], n € Nis a nested sequence of closed and bounded intervals then il
can never be an infinite set. [ ]

(2) Let S be an ordered set with the least upper bound property. Then any nonempty bounded below

subset of S has the greatest lower bound in S [ ]
(3) If f(z,y) = 1 then the double integral of f over R gives area of the region R. | ]
(4) Spherical coordinate equation of the cone z = /x2? + y2is ¢ = %, [ ]
(5) If divF = 0 then F is solenoid. ) | ]

(6) If F' represents the force field of the particle then fc F.T'ds gives the work done by the particle
along C'. . [ ]

(7) Green’s theorem convert the line integral into double integral over a region enclosed by a closed

curve C.. [ ]
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