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PART - 111
ANCILLARY MATHEMATICS FOR CHEMISTRY - 1l
SECTION -A (10 X 1 =10 MARKS)
ANSWER THE FOLLOWING QUESTIONS.

MULTIPLE CHOICE QUESTIONS. [K1]
1 L{D= e

a)% b) = C)s d) 2

1
2. L? =
(sz+a2j

a)sinat b

sin at cosat
c)
3. If E is solenoidal then V.F =------

a) zero b) V¢ c¢) constant d) one
4. VX V@p=----

a) one b) infinity  c) constant d) zero

d) cos at

5. A scalar function ¢ satisfying the condition V?¢p =0 is called the ------ function.
a) harmonic  b) differential ~ c) integral d) Green’s

ANSWER THE FOLLOWING IN ONE (OR) TWO SENTENCES. [K2]

6. Define hyperbolic function.

7. Write the Laplace inverse formula for L‘{ > j

s’ —a?

8. Define irrotational.
9. Define Line integral.
10. State Gauss divergence theorem.

SECTION -B (5 X 3 =15 MARKS)
ANSWER EITHER (a) OR (b) IN EACH OF THE FOLLOWING QUESTIONS. [K3]

11.a) Ifsin(6+ig) =tan a + i sec a prove that cos 26 cosh 2¢ = 3.
(OR)

. sin “t
b) Find the Laplace transform of —

12.a) Find the Laplace inverse of

(S + 2)6 '
(OR)
2(s+1)

b) Find the Laplace inverse of 5
(52 +25+ 2)
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13.a) If p(x,y,2)=x*y+y’x+z*find Veat the point (1, 1, 1).
(OR)
b) Prove that div r =3andcurl r =0 where r is the position vector of the point (x, y, z).
14.a) If F = 3xy i - yZT, find IE. dr where C is the curve on the xy plane y = 2x2 from
C
(0,0)to (1, 2)
(OR)
b) Evaluate j” Fdv where F = 2xzi - XT +y? k and V is the volume of the region
\%

enclosed by the cylinder x2 + y? = abetween the planes z =0, z = c.

15. a) Using divergence theorem, evaluate '[E.ﬁ dS where F =4xzi - yZT +yz kK and S is the
S

Surface of the cube bounded by the planes x =0, x =2,y=0,y=2,z=0and z =2.
(OR)
b) Find the area of the ellipse x =acosf,y=bsiné.

SECTION -C (5X5 = 25 MARKS)
ANSWER EITHER (a) OR (b) IN EACH OF THE FOLLOWING QUESTIONS. K4 & K5

16.a) Expand cosh 8 @ in terms of hyperbolic cosines of 6.

(OR) [K4]
b) Find the Laplace transform of the sin 3 2t.
. d®y _dy e dy
17. a) Using Laplace transform solve — 5d— +6y=e " 'giveny=0, pra 1whent=0.
dt t
(OR) [K5]
2
b) Solve %—4%+5y:4e3t giveny (0) =2,y (0)=7.
18.a) Show that F = (y2 —~7%+3yz— 2x)i + (3xz+2xy) j +(3xy —2xz + 2z ) is irrotational and
solenoidal. (OR) [K4]

b) If a is a constant vector prove that div [r”(Ex F)J:O.
2 2

19. a) Find the work done in moving a particle once round the ellipse )2(—5+i/—6 =1,z =0 under the

field of force given by F = (2x-y+2)i + (x+y-z?) j + (3x —2y+4z) Kk is the field
conservative? (OR) [K5]
b) Evaluate J'J' F.ndS where F =18zi — 12 +3y K and S is the part of the plane
S

2x +3y + 6z= 12 which is located in the first quadrant.
20. a) Verify Green’s theorem in the plane { (xy + y?)dx + x*dy where C is the chord curve of the
C

region bounded by y = x and y = x2. (OR) [K4]
b) Compute .[(xy — x%)dx + x*ydy over the triangle bounded by the linesy =0, x =1, y = x
C

and verify Green’s theorem.
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