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General Instructions
* Write only Register Number in the Question Paper where space is provided (right-side at the top) & do
not write any other details.

Course Outcomes
1. Apply single variable differentiation and integration to solve applied problems in engineering and find
the maxima and minima of functions.

(3]

- Evaluate partial derivatives, limits, total differentials, Jacobians, Taylor series and optimization
problems involving several variables with or without constraints.

3. Evaluate multiple integrals in Cartesian, Polar, Cylindrical and Spherical coordinates.

4. Use special functions to evaluate various types of integrals.

5. Understand gradient, directional derivatives, divergence, curl, Green’s, Stokes and Gauss Divergence

theorems.
Section - 1
Answer any 10 Questions (10 x 10 Marks) *M - Marks
QNo Question *M CO BL

Find the area of the region in the first quadrant bounded on the left by the ¥ axis, below by the 10 1 2

((2
o,

curve y = z— above left by the curve y = 1 + 1/, and above right by the curve y =

v
02. a) Find the volume of the solid obtained by rotating the region bounded by y = /cosz, y =1, 10 1 ]

z= —%, zT= g about the z axis. (5 marks)
b) Calculate g(—iﬁ))- foru = gii,v = 3;‘1, w = 4—? (S marks)
/7
,03’_ a) Given w = In(2z + 2y) + tan(2z — 2y), find the value of 3—1} - %:—‘j (5 marks) 10 2 2

b)If V = 223 — 32(z? + ¢?), find V. + Vi + Viao (5 marks)

04. a) Find the Taylor series expansion of the function f(z,y) = tan! (;'L) aboul the point (1,1) 10 4 |
up (o the second-degree terms. (5 marks)

b) Express the following integral in terms of Gamma function:

Jy 2°(1 = 23)1% dz (5 marks)

(]
"

05 Find the absolute maximum and minimum values of the function f(z,y) = 42> + 2® + 2y 10
subject to the constraint z +y < 4, 2 > 0, y > 0.
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07.

08.

BL-Bloom's Taxonomy Levels - (1.Remembering, 2.Understanding, 3. Applving, 4. Analysing, 5.Evaluating,

(@) Find the volume of the solid which is above the region in the XY-plane bounded by

. L] -
T =0,y =0;x = Jyx = 2and below the function f(z,y) = e (5 marks)

(b) Evaluate [ [, 7 drdy, where 12 is the region given as follows. ( 5 marks)

Evaluate the integral:

I'sz\/;:; 2+m

—Va-z2 Y2 -zt

(z? + 4y + 2%)%? dadydz.

a) Evaluate the integral [f dedy over the first quadrant and below the curve

T\ 2/3 ANE
(E) +(E) =1,a>0,b> 0.(7 marks)

b) Show that for smaller values of z

2
erf(z) = ;(m—T + 0 E%—...).(}marks)

a) Determine if the given vector field is conservative or not?
F= (1822 + 42%); — 12yzj — (64> — 12222)k. (5 marks)
b) Find the directional derivative of the scalar function ¢ = zy +yz+ zz at (1,2,0) in the

direction of?z ol 23' + 2k. Also, find its maximum value. (5 marks)

= 1% ; % - :
Prove that F = (y?cosz + 2%)i + (2ysinz — 4) + (3zz%)k is irrotational and find its scalar
potential.

Verify Green's theorem for [,(6y — 3y* + @)dz + yzdy, where C is the curve formed by the
upper half of the unit circle and the  axis.

If F =%+ 2% — (z + 2)k, then evaluate o F.dr using Stoke's theorem, where C is the
boundary of a triangle with vertices (0,0,0), (1,0,0), and (1,1,0).
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