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Exam.Code:0905
Sub. Code: 6631
202
B.E. (Bio-Technology) First Semester
MATHS-101: Calculus
(Common with Second Semester)

' (Common to all streams)

Time allowed: 3 Hours Max. Marks: 50

NOTE: Attempt five questions in all, including Question No. I which is compulsory and selecting
two questions from each Part.
X-X-X
oQ
Question I (a) Prove that if a series Zan converges, then the sequence {a;,,} converges

' . n=1
to 0.
(b) Find. the area enclosed by the cardjoid r = a(1 + cos §).

(¢) Find the length of the arc of the pa.rabola z* = 4y measured from the vertex to one
extremity of the latus rectum.

(d) Prove that the curvature at any point of a circle of radius r is constant and equals the
reciprocal of its radius.

(e) State Gauss Divergence Theoren.

(2 % 5=10)
- Part A
Question II Determme the convergence of the following series.Give reasons for your an-
Swer: : :
BICHL . e tanln [ n/2", n odd
() z_j 2w ) Za s = { b
sinn  nl
(iv) Z (v) ; o°

(10)
: Question III (a) Find the area of the region enclosed by the parabola y = 2 — 22 and
‘the line y = —z
(b) Let f(z,y) be a function of 2 variables Z; y having continuous first order partial
derivatives. Let 2 = r cos 0, y = rsind. Using the chain rule

Of _0f0x 0fdy . 0f _0fox  ofoy
or ~ Oz or Oy Or 80 ~ 8z 60 Oy 80’

0 7] ‘ : -
find the values of —i and of In terms of r, 6, —j:, of and hence convert the equation
of : Oz 0y or’ 80

a -
B2 +z 5 =y to the polar coordinates (v, 9).

(5+5=10)

Quegt10n2IV (a) Find the extreme va.]ues which the function f(z,y)

ells—— y__“
1pe8+2 1

= zy takes on the

-

.(b) Find the local extreme values of the function f(z,y) = zy — 22 — Y2 — 2z — 2 4 4

(5+5=10) - |
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Part B

Question V (a) Evaluate the ‘double'integral f / f(z,y)dA where f(z,y) = 1 - 622y
Bl R0 < £ 2, Il ], & :

(b) The region in the first quadrant eﬁclosed by the parabola y = 22, the y-axis, and the
- liney = 1 is revolved about the line y = 3/2 to generate a solid. Find the volume of the solid.

(5-+5=10)

Question VI (a) Define curvature for a smooth differentiable curve 7 (t) in space. Give
a mathematical formula for curvature and hence find the curvature of the helix ?( £) =

2cost z+231nt3 +tk.
(b) Show that the field T yi+1z37+4Fis exact and hence evaluate the integral

(23,-1)
/ y dz +a: dy + 4 dz over any curve joining the points (1,1,1) and (2,3, —1) by finding
(1,1,0) :

a potential functlon for ?
(5+5=10)

Question VII (a) Without-aétualiy calculating the tangent and normal vector T and

, write the acceleration @ in the form @ = ar T + aNﬁ for the motion 7 (t) = In(¢? +
1)+ (t = 2tan~1¢) 7. . '

(b) State the circulation-curl form of the Green’s theorem and use it to evaluate the line
 integral j{ (3y dz + 2z dy) where C is the boundary of the curve 0 <z <7, 0 <y <sinz in

c
the positive sense.

(5+5=10)
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