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TEST QERIES FOR UPSC MATHEMATICS MAINS EXAM 202¢
FULL LENGTH TEST -3 PAPER1

Time Allowed: Three Hours Maximum Marks: 250
QUESTION PAPER SPECIFIC INSTRUCTIONS

Please read each of the: followmg mstructlons carefully before
attemptlng questlons

There are EIGHT questlons divided in TWO SECTIONS
Candidate must attempt FIVE questions in all.

Question Nos. 1 and 5 are compulsory and out of the remalmng, any
THREE are, to be attempted choosmg at least ONE questlon from one
section. -

The number of marks carried by.a question/part is indicated against it.

Answers must be written in the medium authorized in the Admission
Certificate Wthh must be stated clearly on the cover of this Question -
cum — Answer (QCA) Booklet in the space provided. No marks will be
given for answers wr-:tten in a medium other than the authorized one.

Assume suitable’ data, |f conSIdered necessary, and indicate the same
clearly. : :

Unless and otherW|se indicated, symbols and notations carry thelr usual
standard meaning. -

Attempts of questions sh’all be counted in seqUentiaI order. Unless
struck off, attempt of a question shall be counted even if attempted
partly. Any page or portion of the'page left blank in the Question - cum —
Answer Bookletmust be clearly struck off, -
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1. (b) If the preduct of two non-zero square matrices is a

zero matrix, show that both of them must be singular

matrices. [10]

(2! .‘\! I he k”\_“ < nen-1tro Ajlarre
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AR = o
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1. (c) If f(x) be real value and differenti 'l"
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1. (d) If z=(r+ y)g(y/x). where ¢ is any arbitrary function.
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1. (e) Find thc cquatmn of the SphClC circumscribing the
tetrahedron whosn. faces- are '

v v v oz
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h ¢ ¢oa a b a b ¢ : [10]
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2. (0) Show that the vutmn\ =L, 1+ 0, X, = (-1 1=}
and X = (0, 1-21, 2 - m C! arc lnunrlv independent
over - the licld of real numbers but are linearly

~dependent over the: ﬁcld of complex numbers, [15]
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2. (b) Show that the tr ansformatlon T(ax® + bx +'¢) = 2ax +
b of P, - P, .is linear. Find the image of 3x% - 2x + 1,
,Determmc fmothcr clcment of P, that has the same

image. - ‘ (17]
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2. (¢) Let P denote the vector space of all real polynomials

of {t cRree mm(\\.l n T
\ N 3y b 2]
nd T P, > P, be a linear

\n'nnstm'm;\tmn pi\'vn by T(p(x)) = I pinde, plx)ep,.

Find the matrix of 1 with respect to the bases
o xvxband {1, x, 1o+ X2, 1 4 X of P, and P,
u\pulml\ Also, find the null space of T, [18]
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SECTION B
5. (a) Find the orthog'onal trajectories. of famlly of curves
P=acos20 [10]
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(90
5. Four uniform rods are freely jointed at their

extremities and form a parallelogram ABCD, whlch |

is suspended by the joint A, and is kept in shap(, by ;
a string AC. Prove thaf the tension of the string is

equal to half the weight of all the four rods. [10]
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.| :
5. [c) A projectile aimed at a mark which is in a horizontal
plane through the point of Projection, falls a metres
short of it when the elevati

on is  and goes b metres
too far when the elevation is B. Show that, If the
velocity of Projection be the same in all cases, the

propeér elevation i %Sin_l asin 23+§’Sn\2(x . (10]
. ' "1 a+b
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5. (d) \"erify Stoke’s theor

, em f = _
the circular di'sc K + e y i+ xj, WheL_S is

J<1,z~0 - [10]
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(e) Given 1hc Space curye XStysp,-2p
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6. (b) Investigate (p:‘ + 1) lx o y)-‘ = (x + _\‘}\!' for Shllil)l.‘ll"
solution and extraneous loci. [15]
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= t.‘ifych’y: 'm, ‘solye (]DI‘D} D+ 1)
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8. () Solve (D1 Dy y .o .
using I,nplm)':-'\“- :«r'j‘ where y(0) « 4, Y'(0) = - 2 by
anstormntion, (08]
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