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Note : Section ‘A’, containing 10 very short answer type
questions, is compulsory. Section ‘B’ consists of
short answer type questions and Section ‘C’
consists of long answer type questions. Section ‘A’
has to be solved first.
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Answer the following very short answer type

questions in one or two sentences. 1x10=10

. g8 1 UREd i gRwifia S|

Define transpose of a matrix.

. ha-gffeed g9 @1 wed faf@gu

Write the statement of Cayley-Hamilton theorem.

. Tadl & fa ufqey yia fafem)

Write the theorem of condition for consistency.

. A% ®Y H YR i AR hifad |

Explain transformation in general.

. g #) uRwfE iR

Define of an ordered pair.

. SI0 Te-9=ad T 9 He-HH=ad hl TR

HifST |

Define right coset and left coset.

. IRl 1 JeIRINAl sl aReiya it

Define isomorphism of groups.

. dcage gfed aad 1 giRfg shifsa)

Define ring with unity.
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Define hyperbolic functions.
TR AT h1 TR I GO Shifeld |
Define logarithm of the real number.
Qg ‘q’
Section ‘B’
freifera org ST g9l & SR GIeT

Answer the following short answer type questions.

3x5=15

. TuiEd fo R2 &1 Swdg==4 {(1, 0), (1, 1)} fewd:

st B

Show that the set {(1, 0), (1, 1)} of R? is linearly

independent.
3T

Or

forell vt eTrsgg ! A 3Geh ok i SIlfd
% e A T

The rank of non-singular matrix is equal to the rank of

1ts inverse.
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. T 3R &A% 0 HIFSTT, S x5 + 202 — x + 4

®l x + 2 9 9 fean S g

Find the quotient and remainder when the polynomial
x> + 2x% — x + 4 is divided by x + 2.

HAAT

Or
AT X =1, 1} R fx) =23 M f: X > X T,
1 fag wifse o T Thenl sT=siges Sfaf=sor g |

If X={-1,1} and f(x) = x* and f: X — X, then
prove that f'is one-one onto mapping.

. T4l Tg & < AaFel & [UHEA F Gfaam 3T

il T Seeshd | TUHhel & asR BT §, 319iq
(ab)y'=b'a' V a, b e G

The inverse of the product of two elements of a group

is the product of the inverses taken in the reverse
order i.e., (ab)y'=b'la' V a, b € G

3gar
Or
5 gfdei 1,2, 3, 4, 5 % UM 958 55 § 14 1 T3
HifaT
i) (1,2,3)3, 1,2, 4 =(1,4,3,2)
(i) (1,2, 3) (4, 5) = (4, 5) (1, 2, 3)
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Prove the following in the symmetric group ss of 5
symbols 1, 2, 3,4, 5:

i (1,2,3)3,1,2,49=(,4,3,2)

() (1,2,3) 4,5 =@4,5(1,2,3)

. A £EE G 1 HAEd (STTesRH) HHE G
Wmﬁ?ﬂ%,?hf(e)=e’5|ﬁe3ﬂ'{e'mz G 3R
G' & TEHS |

If f: G —> G’ i1s an into homomorphism of groups,

then f (e) = ¢’ where e and €' are identities of G and

G' respectively.
3gar

Or

e M Tt 2 x 2 AR, e 31e@d quiies € 1
TU=ad ¥, SR 1 A0 SR U I I HAe
T, T8 M I 9N dfed Tk 90d S

Suppose M is the ring of all 2 X 2 matrices, whose
elements are integers, the addition and multiplication
of matrices being the two ring compositions. Then M

is a ring with zero divisors.
. (= DB F gft 1= F T wifeg |
Find all values of (- 1)'3.
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Or

If< sin (0 + ip) = tan o + i sec o T4 HIVT Tk
cos 20 cosh 2¢ = 3.

If sin (0 + i¢p) = tan o + i sec o then show that
cos 20 cosh 2¢ = 3.

wWus ‘g’
Section ‘C’°

fr=rifera g ST 3941 & 3 ST

Answer the following long answer type questions.

5x5=25
2 2 1
LA A=|1 3 1| @t A gl SR e
12 2
gfewil 1 A@ Hife

Find all the eigen values and eigen vectors of the
matrix :

>
Il
—_— = N
o W N
[\ ) p—
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Or

I Hife ff A &R p & fha 7 & fed gma
HHRI

x+2y+z=28
2x +y +3z=13
3x +4y —Az=pn

% (i) TS B e, (i) Toh SAf5da 8 (iii) 37 8
7

Find that for what values of A and p the simultaneous

equations :
x+2y+z=28
2x +y +3z=13
3x+4y —Az=p

have (i) no solution (ii) a unique solution (iii) an
infinite solution.

. GEHRIO x3 — 9x2 — 23x — 15 =0 % Hall hl A@
HifeTe, Safh Ja THRR Ao § )

Find the roots of the equation x*> — 9x*> — 23x — 15 =0
if they are in A.P.

[ 7] P.T. O.
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Or
<ehld fafy gro =1 geieRtor =01 8 sifST .
x*—3x? - 42x - 40 =0
Solve the following equation by Descartes method :

x*—3x? - 42x - 40 =0

. A QF Tt w= uREw Temsl &1 g § R Q*

T x fgemeard w=mm @ St = @ wRenfim )
axbz%b,a,be(y fewrs fo (QF, x) Th " &,
TUE T dTHHH T HIfeT |

If Q" be the set of all + ve rational numbers and x be
a binary composition in QF defined by
axb= %b, a,beQ", show that (Q, x) is a group.
Find the identify of the group.

AT

Or

[ S

UllcHsh |98 G{1, — 1, i, — i} 9 oIl FAfd
I 8 1 HIFST |

Find the regular permutation group isomorphic to the
multiplicative group G = {1, — 1, i, — i}.
[ 81
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4. AC £ G - G' THE GHHINA &, @ / &l Hdd K
YUE G 1 U YEM SUHYE BT § |

If f'is a homomorphim of a group G into a group G’
then prove that kernel K of f'is a normal subgroup of
G

AAAT
Or

fag =ifse for a9 ©@ oA dfear & aug gt
quifehi 1 1 TY=d Tk g &Il 2|

Prove that the set of all integers I is a ring with the

compositions of addition an multiplication.

5. fﬂ@aﬂﬁ‘l@%:

tanh~! x = sinh!

jx

1— x2

Prove that :

tanh~! x = sinh!

ja

1— x?2

[ 9] P.T. O.
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Or
RUECRETE

. xX—1i
ilog=——=mn-2tan"! x

x+i
Show that :

i log Yl n 2tan!

X

x+i

00000dO0oO0ooad
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