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IV Semester B.Sc. Degree (CBCSS – OBE – Regular/Supplementary/
Improvement) Examination, April 2023 
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COmplEmENtARy ElECtIVE COURSE IN mAthEmAtICS 

4C04 mAt-ph : mathematics for physics – IV

Time : 3 Hours  Max. Marks : 40

PART – A

Answer any four questions from this Part. Each question carries 1 mark. 

	 1.	 	Define	the	gradient	field	of	a	differentiable	function	f(x,	y,	z).

	 2.	 Define	the	circulation	density	of	a	vector	field	F	=	Mi	+	Nj	at	the	point	(x,	y).

	 3.	 Give	an	example	for	a	non-orientable	surface.

	 4.	 State	the	Trapezoidal	rule	for	Numerical	Integration.

	 5.	 Find	the	order	of	the	partial	differential	equation	
∂
∂

=
∂
∂

2

2
2u

t
c

u
x

. (4×1=4)

PART – B

Answer any seven questions. Each question carries 2 marks.

	 6.	 Find	the	curl	of	F	=	(x2	–	z)i	+	xezj	+	xyk.

	 7.	 State	Stoke’s	theorem	for	a	smooth	oriented	surface.

	 8.	 With	the	usual	notations,	prove	that	∇ × ∇f	=	0.

	 9.	 The	vector	field	F(x,	y,	z)	=	xi	+	yj	+	zk	represent	the	velocity	of	a	gas	flowing	
in	space.	Show	that	the	gas	is	undergoing	constant	uniform	expansion	at	all	
points.

p.t.O.
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 10.  Find	a	parametrization	of	the	cone	z x y z= + ≤ ≤2 2 0 1, .

	 11.	 Evaluate	the	line	integral	 xydy y dx
C

−∫ 2 	where	C	is	the	square	cut	from	the	first	

quadrant	by	the	lines	x	=	1	and	y	=	1.

 12. Evaluate	 x dx4

3

3

−∫ 	by	using	Simpson’s	1/3	rule.

	 13.	 Evaluate	
1

10

6

+∫ x
dx 	using	Trapezoidal	rule.

	 14.	 Describe	the	fourth	order	Runge-Kutta	formula.

	 15.	 Show	that	u	=	x2	–	y2	is	a	solution	of	the	partial	differential	equation	 ∂
∂

+
∂
∂

=
2

2

2

2 0
u

x
u
y

.

	 16.	 Solve	uxy	=	–ux. (7×2=14)

PART – C

Answer any four questions. Each question carries 3 marks. 

	 17.	 Find	the	work	done	by	the	conservative	field	F	=	yzi	+	xzj	+	xyk	along	any	
smooth	curve	C	joining	the	point	A(–	1,	3,	9)	to	B(1,	6,	–	4).

	 18.	 Find	the	flux	of	F	=	(x	–	y)i	+	xj	across	the	circle	x2	+	y2	=	1	in	the	xy-plane.

	 19.	 Integrate	f(x,	y,	z)	=	x	–	3y2	+	z	over	the	line	segment	C	joining	the	origin	to	
the	point	(1,	1,	1).

	 20.	 Apply	Simpson’s	one	third	rule	to	evaluate	 1
1 21

6

+∫ x
dx 	with	h	=	1.

	 21.	 From	the	Taylor	series	for	y(x),	find	y(0.1)	correct	to	four	decimal	places	if	y(x)	
satisfies	y′	=	x	–	y2,	y(0)	=	1.

	 22.	 Solve	the	wave	equation	utt – c2uxx	=	0.

	 23.	 If	 u1	 and	 u2	 are	 solutions	 of	 ut	 =	 c
2uxx	 in	 some	 region	R.	 Prove	 that	  

u	=	c1u1 +	c2u2	is	also	a	solution	of	the	above	partial	differential	equation.	
  (4×3=12)
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PART – D

Answer any two questions. Each question carries 5 marks. 

	 24.	 Find	a	parametrization	of	the	cylinder	x2	+	(y	–	3)2	=	9,	0	≤ z	≤  5.

	 25.	 Integrate	G(x,	y,	z)	=	xyz	over	the	surface	of	the	cube	cut	from	the	first	octant	
by	the	planes	x	=	1,	y	=	1	and	z	=	1.

	 26.	 Given	:	 dy
dx

y= +1 2 ,	y(0)	=	0.	Find	y(0.2)	and	y(0.4).

	 27.	 Find	 the	 type,	 transform	 to	 normal	 form,	 and	 solve	 the	 partial	 differential	
equation uxx	+	5uxy	+	6uyy	=	0.	 (2×5=10)

 
 

______________
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4C04 MAT-CH : Mathematics for Chemistry – IV

Time :  3 Hours  Max. Marks : 40

PART – A

Answer any four questions. Each question carries 1 mark. 

1. Write an example of a one dimensional heat equation.

2. Write the solution of one dimensional heat equation with the binary condition 
u (0, t) = u (L, t) = 0 t 0.

3. Write Simpson’s 1/3-rule of integration.

4. Give an example of a group.

(4×1=4)

PART – B

Answer any seven questions. Each question carries 2 marks.

6. Solve uxx = 0.

7. For what values of c, the function u (x, t) = x2 + t2

8. Identify the type of the partial differential equation uxx – 16uyy = 0.

9. Write the condition that the PDE

 Auxx + 2Buxy + Cuyy = F (x, y, u, ux, uy) is Elliptic and parabolic. 

10. Solve 25uyy – 4u = 0.
P.T.O.
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11. Evaluate 
1

1

3

x
dx using trapezoidal rule with n = 5.

equations.

13. Write the Taylor series expansion of a function at x = x0.

14. Give an example of an abelian and non abelian groups.

(7×2=14)

PART – C

Answer any four questions. Each question carries 3 marks.

16. Write any three physical assumptions for deriving wave equation.

17. By using the method of characteristic, solve uxx
 + 4uyy = 0.

18. Find y (0.1) for the differential equation for

 y  (x) = x – y2, y (0) = 1.

19. Evaluate 1
1 2

0

1

x
dx , using trapezoidal rule with h = 0.5.

20. Give the multiplication table of a group of order 3.

21. Describe the rotation of a molecule.

22. Write any three applications of group theory in chemistry. (4×3=12)

PART – D

Answer any two questions. Each question carries 5 marks. 

23. Derive the D’Alembert’s solution of 
2

2

2
2

2

u
t

C
u

x
.

24. Evaluate 1 2

0

1

x  using with n = 5 numerically.

25. Determine the value of y when x = 0.1 given that y (0) = 1, y  = x2 + y, with h = 0.05.

26. State and prove rearrangement theorem of group multiplication table. (2×5=10)

_________________
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SECTION – A  

All 4 questions are compulsory. They carry 1 mark each.

2. State Green’s theorem in the plane.

SECTION – B

Answer any 7 5 to 13. These questions carry 
2 marks each.

z i zx j zk
^ ^ ^

3 .

( ) ^curlF n
S

 where F z i x j2 5
^ ^

 S is the square 0  x 1, 0 y 1, z = 1. 

F n
S

^  where F x j
^

 x2 + y2 + z2

P.T.O.
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F n
S

^
 where F x i z k2 2^ ^

2.

3 – 2x – 5 = 0.

x 0 1 2 3 4

y 1 3 9 – 81

sin
6

.

x 0 /4 /2

y = sinx 0 0.70711 1.0

xy1

 
x y y, ( )0 0

.

SECTION  – C

Answer any 4 14 to 19. These questions 
carry 3 marks each.

1
a

.

2
 .

r
C

where  F y i x y j3 2 4^ ^
, C is the



x  0.30

x 0.10 0.15 0.20 0.25 0.30

y = tanx 0.1003 0.1511 0.2027 0.2553 0.3093

 

x

y

2

2 1

SECTION  – D

Answer any 2 20 to 23. These questions 
carry 5 marks each.

u , show that 

curl curl u cur( ) .

2 + y2), 
z  0.

 at x = 2.0. 

x 1.0 1.2 1.4 1.6 1.8 2.0 2.2

y 2.7183 3.3201 4.0552 4.9530 6.0496 7.3891 9.0250

y xy y 0
y ( )0 0

_________________
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