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PSG COLLEGE OF ARTS & SCIENCE
(AUTONOMOUS)

BSc DEGREE EXAMINATION MAY 2025

Time: Three Hours

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

Maximum: 75 Marks

SECTION-A (10 Marks)

Answer ALL questions
ALL questions carry EQUAL marks (10 x1=10)
Module | Question Questions K | CO
No. No. Level
The parametric formula for the radius of curvature is_
1. ok iy oy o @Y @y -y Kl |co1
a) (7 +y?) by & Y o) GEHYT)? T -y0)
le,- — xlyf x:vl'_xlyl x’yl+x'yl x!}‘l'_l_x'yf
1 The chord of curvature is parallel to y-axis then the length
5 of the chord of curvature is ----2----- | k2 | cot
2) 25,1+ 1) B) =) ©) 24yt D2 g _ 2
Y2 Y2
Isin Voade =
3. a) xsin”x—+1-x? +¢ b) xsin” x+v1-x* +c K1 | CO2
) xsin” x—v1+x* +¢ d) xsin” x+V1+x" +¢
2 =z
jsin 0 xdxe =
4, 0 . K2 [CO2
a) 3% b) 7z o) 87 d) 8Bz
512 512 512 512
217 _
j Ixydydr -
5. ’ ‘15 s s 15 K1 | CO3
a) =2 b) 12 c) = d) —
3 ) 7 ) 4 ) 2 ) 11
Area bounded by the circles » =2sin8 and r =4sin@ is
6. sq.units K2 {CO3
a) 2n b) 3n ¢) 4n d) 5n
If 7 is a vector of constant magnitude then ; dF =
7. dt K1l | CO4
a)l b) -1 c)0 . d)3
4 Angle between the surface z = x* + y* —3 and
8. +yiezz=9 at(2:1,2)is k2 | cos
a) 7 W3 _ o 3. a3 ‘
3421 74/21 8~/21 34/21
If a vector function F is expressible as the gradient of a
9, scalar point ‘_functlon ¢ then F is = k2 |cos
a) conservative b) irrotational
5 ¢) solenoidal d) divergent
| Which of the following theorem relates a surface integral to
10. volume integral? o Kl | CO5
a) Divergence  b) Stoke’s ¢) Green’s d)Gauss’s
SECTION - B (35 Marks) -
- Answer ALL questions- .
ALL questions carry EQUAL Marks (5 x7=35)
Module | Question Questions ' : K cO
No. No. Level
1 Find the radius of curvature at the point & on the curve
1 A | x=a(@+sind);y = a(l —cosé) K2 | COl
(OR)
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11b Show that the evolute of the cycloid is
) x = a(@—sin@);y = a(l —cos @) is another cycloid.
122 | Evaluate [e*(sinx+cosx)dx
(OR)
2 Show that + K3 | coz
12]3 jlog(sl’n x + cos x)dx = -’:—Iog 2
Evaluate H xydydx where A is the domain bounded by x-
13.a A
3 axis, ordinate x = 2q and the curve x* = 4ay
Find the centre of gravity of the plane semi-circle region
13.b 2, .2
x*+y*=4,x20.
If 7 is the position vector of the point P(x,,z). Then prove
14.3 the following i) divr =3 ii) curlr =0
A i) Vr" = nr"F where r= |rl
©R) K2 | CO4
L4k Prove that grad(u e v) =vx curlu+uxcurlv +
) (veViu+(ueV)v
|s.q | Find the common area between y* =4x and x> =4yby
' using Green’s theorem..
(OR)
5 Evaluate [[ 4 7ids Where A=dxz -y f+yzk K3 | COs5
s
15b where S is the surface of the cube bounded by
x=0,x=1y=0y=1z=0and z=1.
SECTION -C (30 Marks)
Answer ANY THREE questions
ALL questions carry EQUAL Marks (3 x 10=30)
Module ;| Question Questions K CO
No. No. Level
Find the centre of curvature at any point (x, ) on the cllipse
1 16 ;‘_Z +%:_ _1and show that the equation of the evaluate of the x3 | cot
2 z 2
ellipse (ax)® + (by)® = (a’ ~b’)°
b 1 .
If I, = icos m ysin nxde PrOvethat I = - + m':u Lip
2 17 ° A K3 | CO2
Hence deduce that y - _L.[.% +2.2, 1..]
mJon zmﬂ 1 2 3 m
Evaluate the following
. 4 x JI_"’.‘IF- e B x+y
3 18 D (] fededyax i) [{ [ dadydx K3 jco3
20 0 og 0
4 19 Det_e-rmme. £(r)so that the vector f(r)F is both solenoidal k3 | cos
and irrotational. ‘
Verify Gauss divergence theorem for
B (2 Fl 2 I . 21
5 20 F=x"—y2)i +(y ' xz)j +(z—xy)"k taken over K3 | cos
rectangular parallelepiped enclosed by
x=0,x=a,y=0,y=bz=0and z=c.
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