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01 (a)

Let U and W be subspaces of vector space V and x,ic¢V. Then prove that

r+U o y+Wiff e Wandx—yeW. (10)
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Q.1 (d)

1
Test the convergence of ju
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Q2(9

(ex+ Fy+ }f:}: —a'x’+b'y +c’z".

il

B Wk .
Tangent planes are drawn to the ellipsoid ~7+% 74— = I through the point (. 5.7).
5

Prove that the perpendiculars to them through the origin generate the cone
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Q.3 (a) | Forwhatvaluesof 4 and p, the system of equatiohs

(i) no solution
(i)  auniquesolution

(ii)  aninfinite number of solutions (15)
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Q.3 (b)

4 : ; ; Y :
Find the shortest distance between the line y =10-2x and the ellipse o 23 ? =1 using

Lagrange's method of multipliers. (15}

L (o) doe ¥ suadl pedd o e
Mipee - Bk Didones fanRa

Boe g o=t |assd-n] _tucyed

lj P A IS

2 (=) () o wa geow('ﬂ) S

i kY




NEXT IS MATHEMATICS | CSE (MAINS) TEST SERIES-2024 | TEST-5 Page 18

:::::::::::

Doem =t Lq,Me@ ale. i e
Bl N

o L‘L'lh L;@h&k |




NEXT IAS

MATHEMATICS | CSE (MAINS) TEST SERIES-2024 | TEST-5

Page 29

Candidates
must not wrile

on this margin



I'IEX%T IRS MATHEMATICS

Page 30

Q3 (c)

Provethat 5x’+5)° 4+ 82" +Byz+8zr—|
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LIl
Show that theset {(1,2.0,3).(4,0,5,8).(8.1.5.6) islifearly independentin /R*, The vectors

form a basis for a three-dimensional subspace Fhi!)kfﬂ" . Construct an orthonormal basis
i (b
for V. (20)
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Q4 (¢)

¥ ==mx,z =—¢ must lie on the conicoid mxy + L'{] +m’ J ==,

Prove that the centres of the spheres which touch the lines y=mx, z=c and
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Q.5 (a)

Find the Wronskian of the set of functions [3_1:3,11-3“ on the interval [-1.1] and

determine whether the set is linearly dependent on [-1,1]. [10]
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Q.5 (c)

At what point of a tree must one of a rope of given length 'a’ be attached so that a man
pulling at the other end may exert greatest force to pull it over? {1D)
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Q5 (e)

One end of the inextensible string is fixed to a pointOand to the other end i tied a particle
of mass m. The particle is projected from its position of equilibrium vertically below O with
horizontal velocity so as to carry it right round the circle. Prove that the sum of the tensions
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Find the general solution of ayp’ + (2x+-b) p~y=0,a>0.

(15)
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Q6 (b)

Find the law to force of the pole when path of a particle is the cardioid r = a(1 - cos f) and

prove that if F be the force at the apse and v the velocity there, then 3v! = daF. {20)
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Q.7 (a)

Solve (.t+2]-%—{3.1'+5]-%l +2y=(x+1)e* . (20)
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Q7 (b)

Suppose 4= (Ex! +ﬁ_1=)f—14y:j+2{}xz:£. Evaluate _[__-‘Lti'-" from (0.0,0) to (1,1,1) along

the following paths C:

(i) N=nte " r=1].
(i)  The straight lines from (0,0,0)ta(1,0.0), then to (1.1,0) and then to {1,1,1)

(iii) ~ The straight line joining (0,0,0) and (1,11} (15)
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Q.7 (c)

If in a simple harmonic motion #,v,w be the velocities at a distance a,b,¢ froma fixed

point on the straight line (which is not the centre of force), show that the period T is given

4 f? v, oW
=
By § R [V o . .
by the equation 7 (b-c)(c-a)(a-b)=|a b c : (15)
1
= N L4
S | [ _: i
: L ¥ ¥ L3
v O o < &

xR }oud pedk b O W oh=a,
eB—.:fbjEJ:fc_-
'\E;An:ﬁ]&w:,n u% Slalemi - L‘?I
N LDLU\?—-_..,QB' LK b 4he watom.
. _iii"'-_?:_“ '3"*-& DDI:K

= &8, A

v
> e 2 Lo (3).
AL peik 2

W= et (:P('L__ LL-!—b)L}
=A 1T 2b L‘ﬁxj‘ri‘;_—-‘c -—-[3'-) ®
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Q.8 (b)

Suppose a cylinder of any cross section is balanced on another fixed cylinder, the contact
of curved surface being rough and the common tangent line horizontal. Let pand ;' be

radii of curvature of the two cylinders at the puint of contact and h be the height of centre
of gravity of the upper cylinder above the point of contact. Show that the upper cylinder is
e

balanced in stable equilibrium if #<—— (15)
g+ g

- |
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Q.8 (c) | Auniformladder of 10m length and of 10kg weight rests with its foot on the rou ghground | mustnot write
and its upper end against a smooth wall, the inclination to the vertical being o, A force P [ onthismarin
is applied horizontally to the ladderata point distance 3m from the foot, so as to make the

oo
foot approach the wall. Prove that the force P must exceed T( Mt 5 tana }, where j1is

the coefficient of friction at the foot. (15)
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