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BSc DEGREE EXAMINATION DECEMBER 2025

(First Semester)
- Branch - PHYSICS
MATHEMATICS —1 FOR PHYSICS

Time: Three Hours

SECTION-A (10 Marks)
Answer ALL questions

ALL questions carry EQUAL marks

2

Maximum: 75 Marks

(10 x 1=10)

Question

No. Question

K

Level

co

The locus of the centers of curvature is called:
1 a) Tangent b) Normal
¢) Evolute d) Chord

Kl

CO1

The evolute of a curve 18

a) The locus of the midpoints of normals-
2 b) The locus of the centres of curvature .
¢) The locus of tangents
| d) The inverse curve

Co1

E:3 .
The value of J;z- sint®x dx is
) 0.3863
3 b)-l'zla
N c) —_—
120 . __
d) 0.4863 :

Ki

CO2

If £ (x) is an even function, then fz Flx)dx =
afF fdx
4 |p2ff, FOddx
¢c) 0

a2 ff fFOdx

| co2

“The value of f; ’ f; (x + y) dxdy =
a)1/2 b) 372 o) 1

d)2

Kl

CO3

The region of integration for the double integral

fo fn, . @ £(x,y) dy dx in the xy-plane is
6 a).ArectanglcbyUExﬁa:and[}inu

b) The entire circle %% +¥% = a?

¢) The portion of the circle xX+y*=a
d) A triangle with vertices (0,0), (a,0), and (0,2).

2

Cco3

a) 2. . b) 1 ¢ 0 d)

If F = x2°1 — 2xyz] + xzFk, then div F at the point (1,2,

0) is
3

K1

‘CO4

A vector field which has a vanishing curl is called
8 -a) solenoidal ¢) irrotational
b) rotational d) potential

CO4

The area bounded by a simple closed curve C is given by

9 [ @ % fc Cxdy + ydx) c) % -'Ic (xdy — ydx)
b f  (edy + yd) 9 o (dy-— ydax)

K1

CO5

1f £ = curl F, then for any closed surface S,
—

f f,s A-fids= .

a)l ' b) 2

¢) 3 : d 0

10

CO5 |
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SECTION - B (35 Marks)
Answer ALL questions
ALL questions carry EQUAL Marks (5 x7=233)
Question . K '
No. Question Level CO
1 Find the radius of cuniatlfre for the curve
A, - _ 11
Vx +Jy =tat .7
(OR) K2 | cot
b, Obtain the equation of the evolute of the curve
o x = a{cos8 + Osind), y = a(sinf — Bcost).
rg"
12.a. Evaluate | pmeeT dx.
(OR) K3 | COl
12.b. | Identifyf  secSxdx by using reduction formula.
13.a. FEvaluate the double integral _If Jz: (—x;-i—ygl dy dx
(OR) K3 | CO2
13b Evaluate ﬂ R where R is the region bounded by the parabola
™ | y% = yand the liney =X.
Find the constants e, b, ¢ so that the vector
l4.a. F'=(x-i:—2y+ax)'i+(bx-—3y—z)j'+(4x+cy-i—23)izis
irrotational.
OR) K4 | CO4
14b. | Find div curl P where F = x2y 1+xz J+2yz k.
-Evaluate J'c (xy + xHdx + (x? + y2)dy, where C is the
15.a. square formed by the linesx =1, x=-1,y=-1, y = 1 using greens
‘theorem.
(OR) K5 | CO5
Verify Stoke’s theorem for R L y2zk where
15.b. | §is the upper half surface of the spherex® + y? 422 =1and Cis
the circular boundary on z = () plane.
SECTION -C (30 Marks)
Answer ANY THREE questions
ALL questions carry EQUAL Marks - (3x10= 30)
Question . K
No. Question Level CO
‘ Igentit;y the center of curvature at any point (x, y) on the ellipse
16 Z—;_-&- %; = 1 and show that the equation of the evolute is K3 | col
2 2 PN
(ax)3+ (by)i= (" —b")3
Develop the reduction formula for {  sin*x dxwheren is a positive
17 ] w | K3 | CO2
integer, and use it to evaluate J  sin’xdx . :
Examine the volume of the region bounded by the surfaces y 2 = 4qx,
18 2 - K4 | CO3
y2 = 4qy and the planes 2= 0 and z = 3.
19 Evaluate the value of the arbitrary constant “a’ so that curl of the vector 5 ' co4
- 7.
F=(axy-2)+(a— 2)x%7 + (1L — @)xz’K is zero.
Verify Gauss’s Divergence Theorem for F=x%+y%]+ 22K taken
20 over the cube bounded by the planes x = 0, x =1,y = 0,y=1, K5 | CO5
z=0andz=1.
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