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1. (a)

Show that the mapping f:V,(R)— V;(R) defined as T(a,b)=(a+b,a-b,b) is a

linear transformation from V,(R)into V3 (R). Find the range, rank, null space

and nullity of T. (10)
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1. (b)

AB-BA =1, doesnot hold good.

If A and B are matrices of the same order say n, show that the relation

(10)
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1. (e)

Show that the locus of the centres of spheres of coaxial system is a straight
line. (10)
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2. (a)

Let V be complex vector space of 3x3 skew symmetric matrices with complex

010

entries i.e. V={AeM;;(C)|A"=-A}. Let B=|-100|. Define a linear
000

transformation T:V -V by T(A)=BA-AB. Find the eigen values and
- (19)

eigenvectors of T.
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If the plane Ix+my+nz=p passes through the extremities of three conjugate

2 oy 2
semidiameters of the ellipsoid —F+35+—5=1, prove  that

Q
cu
0

a’1? + b°m? + c?n? = 3p2. (20)
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3. (a) Find the inverse of A by Gauss-Jordan method where A=[2 4 5|. (15)
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3. (9

Find the surface generated by a straight line which intersects the lines

x+y=0=2,x-y-2z=0=x+y-2a and the parabola y =0 = x? - 2az. (15)
(Sunem, b‘ifl.a'i"“&’:@:‘z- QNQ\
L‘:_:_')L-\-&-z_: D= ﬁL-N-A—-')_q_
A“‘ivgoﬂw Ly (frq)e+ Nz =0
Pinay ?Qow. W (5 : @—‘5313 M(‘L‘*ﬁ—b)m
WM% Y Plaw @ C\Q-:M)
M Ahaiehd Biw dloudd o parabela

¥ o=

@m% uk.—:b&nvl) Ule. Kj\

(D) + M (w22) = O
(ML * =20 — 0 -

Candidates
must not write
on this margin



Next IAS ID: OAC24MTTA003, MATHS009, 21-08-2024 12:36 PM

NEXT IRS MATHEMATICS | CSE (MAINS) TEST SERIES-2024 | TEST-9

Page 32

AP iy
MA Az =0 ﬁ—@

(=D M (x-3) =0 — @)
Q}ub L —e="g =

Candidates
must not write
on this margin



Next IAS ID: OAC24MTTAO003, MATHSO009, 21-08-2024 12:36 PM

NEXT IRAS MATHEMATICS | CSE (MAINS) TEST SERIES-2024 | TEST-9 | page 33
Candidates

'L must not writ

% ‘)k + 1 ;: o 2 /\L\}k*- )\\LL+>\+ ﬁ_:ct hismarg1

<
ok (pr ) " -

= x»’\*@b*‘l\—-
> )JX-{-’L.—_—Q Q_-/\;‘:—'}_ gé\u; X
(D (e -

A=




T e e e e I T T = st}
Next IAS ID: OAC24MTTAO003, MATHSO009, 21-08-2024 12:36 PM

NEXT IAS MATHEMATICS | CSE (MAINS) TEST SERIES-2024 | TEST-9 | page 34

4. (@) | Let p={(1L10), (1,0,1), (0,11)} and B'={(2,1,1),(1,21),(-L1L1)} be the two ordered |mustnotwric

on this margin
bases of R®. Then find a matrix representing the linear transformation

T :R% - R3® which transforms p into B'. Use this matrix representation to find

), where x=(2,3,1). (15)
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4. (b)

| i '
The arc of the cardiod r = a(1+ cos0) included between 0= —Eande = g is rotated

about the line 0 =g. Find the volume of the solid of revolution. (15)

~
2 — S bt
V=27wva™ M tae (14w o) da
= |
o
7&0;2;7;_ J&Cv@ - OLE + %cqet-zcsé‘g}&s

~—
2 \[= Ml
= ?'? j&kwv Y V) ES TN

€ 3 oot s 48

Candidates
must not write
on this margin




Next IAS ID: OAC24MTTAO003, MATHS009, 21-08-2024 12:36 PM

NEXT IAS MATHEMATICS | CSE (MAINS) TEST SERIES-2024 | TEST-9

Page 38

— 2
BN Z 2R A5 ( Lo k™

Candidates
must not write

on this margin




Next IAS ID: OAC24MTTAO003, MATHS009, 21-08-2024 12:36 PM

NEXT IARS MATHEMATICS | CSE (MAINS) TEST SERIES-2024 | TEST-9 | page 39

Candidates
must not write

on this margin




Next IAS ID: OAC24MTTA003, MATHS009, 21-08-2024 12:36 PM

NEXT IRS MATHEMATICS | CSE (MAINS) TEST SERIES-2024 | TEST-9

Page 40

4. (c)

Find the locus of points from which three mutually perpendicular lines can be

drawn to intersect the conic z=0, ax? +by? =1. (20)
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5. (a)

Solve the differential equation y(xy + 254yt ) dx + x (xy - x*y? )dy =0. Verify that

the obtained solution satisfies the given differential equation. (10)
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In what direction from the point (1, 1, —1) is the directional derivative of

f =x?-2y? +4z? is a maximum? Also find the value of this maximum directional

derivative. (10)
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5. (c)

~ < 1+t)- 1—t2 T :
Show that the curve x(t)=ti + ) Jj+ : k lies in a plane.
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5. (d)

A chain of n equal uniform rods is smoothly jointed together and suspended

from its one end A,. A horizontal force P is applied to the other end A, of the

chain. Find the inclinations of the rod to the downward vertical line in the
equilibrium configuration. (10)
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fixed origin are »,2 and p6?, where A and p are constants; find the polar

equation of the path of the particle and also it’s radial and transverse
acceleration in terms of r and 6 only. (10)

Guivm Fhekr Vo = Dot and Ug= Mo™




NEXT IAS

Next IAS ID: OAC24MTTAO003, MATHSO009, 21-08-2024 12:36 PM

MATHEMATICS | CSE (MAINS) TEST SERIES-2024 | TEST-9 |

9‘%\%’ (J-Ln

»%

n*d4e .H)\ 9\

K{:
e A (g 5 anege

- .}&(alx M- 4L 2l x J’&\&l> = M( )\J&'aLH_J*B”)

J‘-«AQ- M()\’LG“L-G)-AB})

= <>\7L9 -@'D_J&S)fw\m

Al ingds o




Next IAS ID: OAC24MTTAO003, MATHSO009, 21-08-2024 12:36 PM

NEXT IRS MATHEMATICS | CSE (MAINS) TEST SERIES-2024 | TEST-9

Page 54

Reduce the differential equation xp? -2yp+x+2y =0, to clairaut’s form and

obtain its complete primitive. Also, determine a singular solution of the given

differential equation.

(20)
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Show that grad(A4-B)=(B-V)A+(A-V)B+Bxcurl A+ Axcurl B.

(15)
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6. (o)

A heavy uniform rod of length 2a, rests with its end in contact with two smooth
inclined planes, of inclination o and f to the horizon. If 6 be the inclination of
the rod to the horizon, prove by principle of virtual work, that

tanGz—;—(cota—cotB)_ (15)
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7. (a)

1
Solve xgy"+xy'—y =0, given that x+; is one integral by using the method of

reduction of order. (20)
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7. (b) Find the length of an endless chain which will hang over a circular pulley of ncla::::i::f:ﬁte
radius a so as to be in contact with two third of the circumference of the pulley. | onthismargin
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7. (o)

A particle of mass m projected vertically under gravity, resistance of air being
mk times velocity. Show that the greatest height attained by the particle is

2
V—[K—Iog(1+x)] where V is the terminal velocity of the particle and AV is the
g

| initial vertical velocity. [ (15)

N —-N\%"N\\L ‘

& =0, - /\\IL
? o= b (a4 nEV)

L (g a0) £t = W b (qenten)
w’y\mw‘wﬂ\@wﬁx ) = bt

e (6 (uw >

Al n 1*\\4@ h,(_\L\}e

| Candidates

must not write

on this margin



NEXT IRS

Next IAS ID: OAC24MTTA003, MATHS009, 21-08-2024 12:36 PM

MATHEMATICS | CSE (MAINS) TEST SERIES-2024 | TEST-9

Page 72

== @ 'Q\Laé(“@ V\:; er 4 iﬁ@ fft‘

Candidates
must not write
on this margin



NEXT IRS

Next IAS ID: OAC24MTTAO003, MATHS009, 21-08-2024 12:36 PM

MATHEMATICS | CSE (MAINS) TEST SERIES-2024 | TEST-9

Page 73

Candidates
must not write
on this margin



Next IAS ID: OAC24MTTA003, MATHS009, 21-08-2024 12:36 PM

NEXT IAS MATHEMATICS | CSE (MAINS) TEST SERIES-2024 | TEST-9

Page 74

Solve the following differential equation:

2
(3x+2)2%x—1;+5(3x+2)%—3y=x2+x+1.

(15)
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8. (b)

Evaluate U(ax2+by2+czz)ds over the sphere x?+y?+2z?=1 using the

S

divergence theorem.

(15)
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8. (c) Two particles of masses m; and m, moving in coplanar parabolas round the sun, i::‘:':::is,me
on this margin

major axis

m+m 2R
(1 2) )

2mym,

collide at right angles and coalesce when their common distance from the sun
is R. Show that the subsequent path of the combined particle is an ellipse of

(20)
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