
Time: 1 Hour 

P. R. Thakur Govt. College 
Department of Physics 

B.Sc. Semester-1 Internal Examination, 2022-23 

1. Answer any five questions from the following: 

Paper - PHSACORO1TDepartrmart of Pysics 
Mathematical Physics PIR. Thakur Govt. �ollege 

(a) Plot f(¢) = 1+ sin z in the range -2T < T< 27. 
(b) If  2i+;-3k and B-i-2;+k, ind a vector of magnitude 

5 perpendicular to both ¤ and B. 
(c) Find the Taylor series of the function f(z) = sin(2r) around the 

point r =0. 

id) Find the value of the constant a so that the vector field F = 
(ary - z}i+ (a � 2)r²j + (1 - a)zzk is irrotational. 

(e) Find the directional derivative of the scalar field o(a.y. z) = 
2.ryz + e' in the direction of the vector i- 2j at (1,-1.2). 

() For a vector field A, prove that ù (ùx ¤) = 0. 

(b) 

(g) If A(t) has constant magnitude. prove that ¤(L) and 4 are per 
pendicular. 

2. Answer any two questions from the following: 

Full Marks: 20 

(h) Find the unit normal to the surface z = r' + y at the point 
(1. -1,2). 

(c) 

(d) 

2 x 5=10 

(a) Show that the equation 2z + 3z + y =0 is either exact or can 
be made exact and solve it. 

Depertment af Physics 
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f(z.y) = 

i. Prove that ù (Ã x B) = B. (7 x Ã) � (d x B). 
ii. Evaluate the surface integral of f(z,y) over the rectangle 

0<r<a, 0< y<b for the function 

r2+y2 

5 x 2=10 

dt2 

1+4 

i. Prove that a rectangle having maximum area that can be 
inscribed within a given circle is a square. 

ii. Evaluate . A · dF where A = (y- 2r)i+ (3.r+ 2y)j ad C is 
a circle in the X-Y plane with center at the origin and radius 2 and is traversed in the positive direction. 2+3 

i. Why is complementary function (CF) added to the particular 
integral (PI) to construct the general solution of a inhomo 
geneous ODE? 

ii. Solve +6 +9f = e-t subject to the conditions f(t) = 0 
and = at t =0. 1+4 
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1. Answer any fve questions from the following: 

(a) Plot f(z) = 1+ sin" z in the range -27T < a 
(b) Determine a unit vector perpendicular to the plane containing 

the vectors A = 2i - 6j � 3k and B = 4i + 3j - k. 
(c) Find the Taylor series of the function f (æ) = sin z around the 

point c = 0. 

(d) Find the value of the constant a so that the vector field F = 

(axy - z)i + (a -2)° + (1 - a)zz?k is irrotational. 
(e) Find the directional derivative of the scalar field o(z.y, z) = 

2ryz + sin(z)e in the direction of the vector i- 2j at (0. -1,2). 

(f) For a scalar field ¢, prove that ¼ x (V) =0. 

(b) 

(g) If A(t) has constant magnitude, prove that A(t) and are per 
pendicular. 

2. Answer any two questions from the following: 

(a) Solve: (4z +3y)dr + 2rydy = 0. 

Full Marks: 20 

(h) Find the unit normal to the surface a² +y +22 = a at the point 
(50). Department of Pnysics 

2r. 

2 x 5=10 

i. Prove that - ( B) = B (7 x Å) - Å- (ù x B). 
ii. Evaluate the surface integral of f(z,y) over the rectangle 

0<c<a, 0<y <b for the function 
Uepertment of Prysics 

P.R Thakur Govt Coliegs f(a,y) = 

ii. Solve 
and 

P.R. Thakur Govt College 
5 x. 2=10 

z2+y² 

dt 

(c) i. Prove that a rectangle having maximum area that can be 
inscribed within a given circle is a square. 

ii. Evaluate fo A- dY where A = (y-22)i+ (3z+ 2y)j and C is 
a circle in the X-Y plane with center at the origin and radius 
2 and is traversed in the positive direction. 2+3 

(d) i. Why is complementary function (CF) added to the particular 
integral (PI) to construct the general solution of a inhomo 
geneous ODE? 

-2 +f=e subject to the conditions f(t) = 0 
= at t =0. 1+4 
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1. Answer any fve questions: 

(b) Plot the function f(r) = in the interval -27 <r< 2T. 

(a) Show that the fuuction f(r) = Jr is not dlifferentiable at the point r = 0. 

(c) Prove that for any three vectors A. Band C in R³. 

(Bx�) + B-(�x  +�- (Ã x B) = 0. 
Ld) Prove that the harmonic series does not converge. 

(e) Find the Taylor series expansion for the function f(¢) = e. Hence find its radius of 

convergence. 

2. Answer any two questions: 

() Calculate the directional derivative of a scalar field o(z.y. 2) = re-"(4y' t:) in the 
direction of the vector t = 3j - k. 

Full Matks: 20 

(g) For a scalar field ó and a vector field A, prove that a(GÁ) = vo Å + ol:Á), 

() State Green's theorem in a plane. 

= X 

2 x 5 = 10 

(i) Obtain an expression for gradient operator (V) in plane polar coordinates (p. o). 

(c) Using Stokes' theorem prove that. for a scalar ield o 

nx'y-Wi¿'y 

(a) Verify Stokes' theoren1 for F = (2: - y)i - yj -y'zk, where S is the upper half 
surface of the sphere r + y' +'=l and C is its boundary. 

224y'*2) 

(b) The presure at a point (z. y. e) on a unit sphere is given by P(r.y. :) = 1+ay+ yi. 
By using the method of Lagrange multipliers, find the maximum pressure on the 
sphere. 

odr = - vox ds. 

x('e)+ xe'y 

5 x 2= 10 

where S is any open suuface with boundary C. Hence prove that f. dY = 0 for ato 
closed contour C. 

wye). 
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1. Answer any five questions: 

(a) Show that the function f(z) = te| is differentiable at the point z = 0. 
(b) Plot the function f(r) =1+sin z in the interval -7 <T<7. 
(c) Prove that for any three vectors A, B and C in R. 

(B × Ô) = B. (�x  ��: ( B). 
(d) Prove that tlhe harmonic series converges. 

n=1 

(e) For a scalar field o and a vector field F, 

(e) Find the Taylor series expansion for the function f(z) = cos T about the point I = 0. 

(f) Calculate the directional derivative of a scalar field o(z, U, z) = re-(y + z) in the 
direction of the vector t= i+3$ � k. Dooartere Thakur Govt. 

(h) State Green's theorenn in a plane. 

2. Answer any two questions: 

(i) Calculate the Jacobian of the coordinate transformation: 

P 

T= pcos(). y = psin(), from Cartesian to plane polar coordinates. 

Full Marks: 20 

Govt 

prove that ùx (o�) = óxF+o(x F). 

S 

2 x 5 = 10 

(a) Verify Stokes' theorem for F = (2z-y)i- y?j -y°zk, where S is the upper half 
surface of the sphere z² + y² +2' = l and C is its boundary. 

(c) Using divergence theorem prove that, for a scalar field ¢ 

(b) The temperature at a point (z, y) on a unit circle is given by T(¢, y) = 1+ y. By 
using the method of Lagrange, multipliers, find the temperature of the two hottest 
point on the circle. 

1 

5x 2 = 10 

where V is any volune enclosed by the surface S. Hence prove that dS = 0 for 
any closed surface C. 
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1. Answer any five from the following: 

(a) What is absolutely convergent series? 

(e) Evaluate the limit: 

Subject - PUYSICS 

Paper - Core-TI 

(b) Check whether the two fnctions f() = u and yle) = 2 arc lincarly indepcndent. 

(c) Check the continuity of the function f(z) = at the point r = a ( 0). 

(d) Deternine whether the following series converges:. 

Departmert of Physics 
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where n is a finite, positive integer. 

dra 

T+a 

lin 

+ r()3 + zy = 0. 

n=0 

(f) Sho" that thc differcntial df dy - (y + ry)du is not cxact, bnt dy = df is 

exact. 

(h) Check the order and degree of the following differential equation: 

2. (a) Solve: = + tan(). 

(g) The temperature of a point (z, y) on a unit circle is given by T(z, y) = 1+ ry. Find 

the tempcrature of the two hottest poimts on the circle. 

Full Marks: 20 

5x 2 = 10 

Answer any two fron the lollowing: 

5 x 2 = 10 

Department of Physlos 
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cos(¢): fal). (b) Find the Wronskian of the finctions: f (a) -sin(r): f2le) 
(c) Find the values of o and B that make (t)du + (ry"+1)dy an exact differential. 

(d) Expalid f(r)= cos(z) as a Taylor series about r 0 retaining first five terIs. 
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