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

x+Ucy+WiffucWandx—yeW. (10)

ade  x-y W ardl xpuexsl
g Ug,w7 ﬂ

:’9 & AW = and-(—ﬁq—u SMN—IULC\)?

\\

R ) %mem

Nows 'Lacw apd . we U W

: K;LU)_'_US{:\.J ’gtﬂMMMN}

3 = d«r{@g}y)% & a“?“’\’
a4l & ad—\'\t -

,\]M) b etV S—ﬁﬁ/\l
;j Mue U ’Bwé—w -5
U = aﬂ“*‘
e W Vo e

9 o)
A’/{éa} oe ;“,' U ™ \Hd?’\/z

tpess
7 ey o eV

7 ')L"J & W

nE-XT IRS MATHEMATICS | CSE (MAINS) TEST SERIES-2024 | TEST-5 | pages
R e Candidates



S

Next IAS ID: OAC24MTTNO004, MATHSO005, 31-07-2024 06:30 PM

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

Page 5

Now, o Ry e W W A

b, ny e W
() = () wx &V :i),u

I ue W ¥ued |~ %—géws
Ue W.

—_—

«—

Vew iepait"

foran W

must not write
on this margin



Next IAS ID: OAC24MTTNO004, MATHSO005, 31-07-2024 06:30 PM

NEXT IAS MATHEMATICS | CSE (MAINS) TEST SERIES-2024 | TEST-5 | pages

n e e . . Candidates
Q.1 (b) | Show that 0 is characteristic root of matrix iff the matrix is singular. (10) | mustnotwrite
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Find the equation of the cylinder whose generators touch the sphere x* +y* +z* =9 and | mutnotwrie

are perpendicular to the plane x —y -3z =35. (10)
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Q.2 (b) | Tind the whole area included between the curve x'y" =a ( yr=x ) and its asymptotes. :\.::i:otwri_m
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i x4 2 z .
Q.2 (c) | Tangent planes are drawn to the ellipsoid ?+{7+ 2 =1 through the point (a.8, ¥).

Prove that the perpendiculars to them through the origin generate the cone
(15)

(arx+ﬂy+}'z)2 =a’xt + byt + 2.
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Q.3 (a)

x+2y+32=10

For what values of A and p, the system of equations
X+2y+Az=u

(i) nosolution
(i) auniquesolution

(i)  aninfinite number of solutions 15)
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Q.3 (b) | Find the shortest distance between the line y =10-2x and the ellipse % + y? =1 using

1.agrange's method of multipliers. 15)
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Q.3 (c) | Provethat 5x*+5y”+82z” +8yz+8zx—2xy+12x—12y + 6 = 0 representsa cylinder whose Tpcis
on this roargin

cross section is an ellipse of eccentricity 1/./2.

(20)
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Q.4 (a) | Show thattheset {(],2,0,3),(4,0,5,8),(8,1,5,6)} is linearly independent in JR*. The vectors ;“:l::::;:

form a basis for a three-dimensional subspace ¥ of IR*. Construct an orthonormal basis
for V. (20)
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Q4 (b)
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Q4 (c) | Prove that the centres of the spheres which touch the lines y=mx, z=¢ an :.nu;:;:;::

y =—mx,z =—c mustlie on the conicoid mxy+c(] +m2)z =0.
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Q.5 fa) | Find the Wronskian of the set of functions {Bxs,lxal} on the interval [-1,1] and

determine whether the set is linearly dependent on [-1,1].
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Q.5(d)| A particle is placed at the centre of a circle and is acted on by three forces P,Qand'R mu;:i:omﬁ_m
" on margin

tending towards the angular points 4,8 and C of a circumscribed triangle. Prove that when

Qg R

the forces are in equilibrium then i = . (10)
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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 circie. Prove that the sum of the tensions
at the ends of a diameter is constant. (10)
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Q.6 (a)

Find the general solution of ayp® + (2x —b) p-v=0,a>0.
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Q.6 (b)

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

prove thatif Fbe the force at the apsc and v the velocity there, then 3y? = 4aF.

(20)
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Q7 (b)

Suppose 4=(3x"+6y)i ~14yzj + 20x2’k. Evaluate [ Adr from (0,0,0) to (1,1,1) along
the following paths C:

0 x=ty=t,z==¢F.
(i) The straight lines from (0, 0,0)to(l,O, 0) , then to (l,l, 0) and then to (1, 1, 1)
{il ~ The straight line joining (0,0,0) and (1,1,1). (15)
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Q.7 (c)

Ifin a:simple harmonic motion u,v,w be the velocities at a distance a,b,c from a fixed

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

4 'u2 voow
by the cquation F(b—c)(c—a)(a—b)= (11 ? ; (15)
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A
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Q.8 (b) [ Suppose a cylinder of any cross section is balanced on another fixed cylinder, the contact ::.,,,,::.-;;e

of curved surface being rough and the common tangent line horizontal. Let pand p' be R

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

2P

balanced in stable equilibrium if /# < =
p+p

(15)
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flnd its.upper end against a smooth wall, the inclination to the vertical being a. A force P
is applied horizontally to the ladder at a point distance 3m from the foot, so as to make the

foot approach the wall. Prove that the force P must exceed 1_20‘(/‘ + —;—tan a), where pis

the coefficient of friction at the foot.
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