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B.A. (First Year) EXAMINATION, (Suppl./Second Chance) Sept.-2021
MATHEMATICS
Paper - I, II, III
ALGEBRAAND TRIGONOMETRY/CALCULUS AND DIFFERENTIAL
EQUATIONS/VECTORANALYSIS AND GEOMETRY

Time : Three Hours

Maximum Marks : 40 + 40 + 40 = 120 (For Regular Students)  Minimum Pass Marks : 33%
Maximum Marks : 50 + 50 + 50 = 150 (For Private Students) — Minimum Pass Marks : 33%
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Attempt all questions.
Qug (37)
Section A
1. kA TR P qe Q &l 9 Sifsd S 39 YahK § T PAQ Y99 &4 | T, @l
13/17
(1 2 3]
3 2 1
A=
1 3 2
2 1 3]
Find non-singular matrices P and Q such that PAQ is in the normal form,
where
(1 2 3]
3 2 1
A=
1 3 2
2 1 3]
2 -1 1
2. Fge A=|-1 2 -1|d& Afqcraiirn GHIh 1 F1d HifSd 3R Ffyd sifsd
1 -1 2
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2 -1 1
Find the characteristic equation of the matrix A=|-1 2 -1| and verify
1 -1 2

that 1t 1s satisfied by A. Also obtain A-'.
Al THIRT x° + 3pa? + 3gx + = 0 & 7o 3UHS J0 H 2 Al fag Fifsa fw

2q° =r 3pg —7) 14/17
If the roots of the equation x3 + 3px2 + 3gx + » = 0 are in H.P., then prove
that 2q3 =r(Bpg —r).
Qusg ()
Section B
Iy = a cos (logx) + b sin (logx),ﬂaﬁ@@fm"xzyz +xy, +y=0 IR fag
SIS 13/16

xy o+ @n+l)yxy  + @ +1)y =0
If y = a cos (log x) + b sin (log x) then show that x*, + xy, +y = 0 and
prove that

xy o+ @un+l)yxy  + @ +1)y =0
Ifg CP 3R CD U& <eige & SgHl G @l al {9 st f fag P o ashat

3
CaIZ Qi el @ SR b Sk & il B cal ) 1317

If CP and CD be a pair of conjugate semi-diameters of an ellipse, prove that

BRI

3

radius of curvature at P 1s , a and b being lengths of semi-axes of the

ab
ellipse.
B hifsa— 14/17
p*+ 2pycotx —y* =0
Solve—
P>+ 2py cotx —y* =0
Tus (|)
Section C
O = x?yz +4xz? H R stadkas foag (1, -2, — 1) W2 —j — 2k &1 fwn 4 9@
IS | fore foen ¥ feeita staenerst stfeshan g 2 13/16

Find the directional derivative of ¢ = x*yz +4xz* in the direction of the vector
21 —j — 2k at the point (1, -2, -1).
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8. ICF-dV 1 oI hiferd, 5ol F = xyi + yzj + 2xk AN CaHmr =14 + 15 + £k T,
S, -1 ¥ 1 I agadi €| 13/17
Evaluate ICF-dT , where F = xyi + yz + =2xk and C is the curve

r =t + *] + 'k, t varying from -1 to 1.
9. TMHA T STREV HIfTI— 14/17
21x* — 6xy + 29y*+ 6x — 58y — 151 =0

Trace the conic—

21x% — 6xy + 29y*+ 6x — 58y — 151 =0
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