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Show that (1+1i) is prime element in the ring R of Gaussian integers.
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1. (b)

H is a normal subgroup of G.

[k e &= XeW

If His a subgroup of a group G such that x? ¢ H for every x e G, then prove that
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Find the extreme value of flx, y, 2 = 2x + 3y + z such that x> + y?> = 5 and
x+z=1, (10)
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3

Find the residue of QZ 7 at the infinity.
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1
Show that the function e z° has no singularities.

G\I\wv\%,a\ ‘v(z)‘; ej\h—""

xkk&w '%/(z) M Y2

- \lLL

C - \

(10)

Candidates
must not write
on this margin




Next IAS ID: OAC24MTTAO003, MATHS010, 22-08-2024 01:06 PM

NEXT IAS MATHEMATICS | CSE (MAINS) TEST SERIES-2024 | TEST-10 | page 13

Candidates
must not write
on this margin




Next IAS ID: OAC24MTTAO003, MATHS010, 22-08-2024 01:06 PM

NEXT IAS MATHEMATICS | CSE (MAINS) TEST SERIES-2024 | TEST-10

Page 14

2. (a)

Let o(G) =108 . Show that there exists a normal subgroup of order 27 or 9.
(15)
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2. (b)

[a,b],a >0 but is only pointwise convergent on [0, b].

Show that the sequence {tan’1 nx},x >0 is uniformly convergent on any interval

(15)
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Prove that x?+x+4 is irreducible over F, the field of integer modulo 11 and

prove further that F[X] is a field having 121 elements. (20)
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3. (b) Prove Cauchy’s Mean value theorem. N Py
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Find the analytic function whose real part is cosh 2y~ cosbx
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4. (a)

value of x? +y? +z2, the sides of the triangle ABC being a, b, c.

If (x, y, 2) be the lengths of perpendiculars drawn from any interior point P of a
triangle ABC on the sides BC, CA and AB respectively, then find the minimum

(20)
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An automobile dealer wishes to put four repairmen R,, R,, R; and R, to four
different jobs J;, J,, J; and J,. But R; cannot do the job J,. The dealer has
estimated the numbers of man hours that would be required for each job man

on one-one basis as given in the following table:

R |R,[Ry [ R,
J|6]2]3]4
J |97 -5
J, |64 [7]5
J. 68809

Formulate the above as Linear Programming Problem. (1)
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5. (b)

Using Lagrange’s interpolation formula, find a polynomial which passes the

points (0, -12), (1, 0), (3, 6), (4, 12).
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5. (d)

A heavy circular disk is revoiving in a horizontal plane about the centre which

is fixed. An insect of mass lth that of the disk walks from the centre along a
n

radius and flies away. Show that the final angular velocity is times the

original angular velocity of the disk. (10)
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Does a fluid with velocity g= [Z—— iy SZ——rZi = Sy—Tz

possess vorticity,

where §(u,v,w) is the velocity in the Cartesian frame 7(x,y,z) and

r?=x?+y?+2%? What is the circulation in the circle x*+y*=9,z=07? (10)
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Determine the characteristics of the equation z=p?-¢? and find the integral

surface which passes though the parabola 4z+x?=0,y=0. (20)
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» Candidates
6. (b) A function f, defined on [0, 1], is such that f(0)=0, f(%j:—l, Fll)=0. Find | oriisamegin

the quadratic polynomial p(x) which agrees with f(x) for x=0,% , 1. If

d3f

<1for0< x <1, show that 'f )l<l—for0<x<1 (15)
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Consider the integers 13, 8 and their 8 bit binary representations. Perform the
following bitwise operations and express the results in decimal system:

(i) 13 & 20 (bitwise AND)

(i) 13|20 (bitwise OR)

(iii) 13720 (bitwise XOR)

(iv) ~20 (bitwise Compliment) (15)
) Q .
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7. (8)

Solve the PDE (D2—D'2+D+3D'—2)z=ex‘y—x2y.

(195)

Candidates
must not write
on this margin




Next IAS ID: OAC24MTTAO003, MATHSOlO, 22-08-2024 01:06 PM

NEXT IAS MATHEMATICS | CSE (MAINS) TEST SERIES-2024 | TEST-10 Page 65

Candidates
must not write
on this margin




NEXT IARAS

Next IAS ID: OAC24MTTA003, MATHSO010, 22-08-2024 01:06 PM

MATHEMATICS | CSE (MAINS) TEST SERIES-2024 | TEST-10

Page 66

Candidates
must not write
on this margin




Next IAS ID: OAC24MTTAO003, MATHS010, 22-08-2024 01:06 PM

NEXT IAS MATHEMATICS | CSE (MAINS) TEST SERIES-2024 | TEST-10 Page 67

Candidates
must not write

1 .2
7. (b) Evaluate joe_x dx; employing three-point Gauss Quadrature formula, finding i s g

the required weights and residues. Use five decimal places for computation.
(15)
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A particle of unit mass is projected so that its total energy is hin a field of force
of which the potential energy is ¢(r) at a distance r from the origin. By employing
the principle of energy and least action, show that the path is given by

2
c? {rz g (%) } =r*[h- ¢(r)], where cis constant. (20)
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Consider a uniform flow U, in the positive x-direction. A cylinder of radius a is

located at the origin. Find the stream function and the velocity potential. Find

also the stagnation points.

(15)
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8. (b)

The space between two infinitely long coaxial cylinders of radii a and b (b>a)

respectively is filled by homogeneous fluid, of density p. The inner cylinder is

suddenly moved with velocity v perpendicular to this axis, the outer being kept

fixed. Show that the resulting impulsive pressure on a length [ of inner cylinder
2 b? +a?

is, mpa T v. (20)
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Find the steady state temperature distribution in a thin rectangular plate
bounded by the lines x=0,x=a,y=0andy=b. The edges x=0,x=aandy=0 are
kept at temperature zero while the edge y = b is kept at 100°. (15)
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