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B.Sc. (Part-I) Examination, 2020
MATHEMATICS

Paper - |
(Algebra and Trigonometry)
Time Allowed : Three Hours
Maximum Marks : 50
Minimum Pass Marks : 17
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Note : Two parts from each unit is compulsory. All
questions carry equal marks.
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(2
Using elementary transformations, find the

(3)

. If A:[E 1] then by using Cayley-Hamilton
inverse of the following matrix : ~Hi
021 3 theorem to express 2A% — 3A%* + A® - 4] as
Al 171 -1 -2 a linear polynomial in A.
11 f 2 ; so®-11 / UNIT-IT
Q.2. (a) Pt wiewol & s faftr & & P 5
0 Xx+2y=2z=3
(b) smgE A=|0 1 -1 & 3meT 9= 3k s
02 4 x=-y+22=1
2% — 2y + 3z =2
wew & FeRer e 5
x=y+z=-1
Determine the eigen values and eigen Solve the following equations by matrix
vectors of the matrix : method :
21 0 X+2y-2=3
i el x-y+2z=1
%58 2x -2y +3z=2
{G}“ﬁﬂ{iﬂﬁhﬁ-ﬁmmam ' X=y+z=-
(by af a, B, v Prome wftetor x® - px2 4 qx=r=0
T 24° - 344+ A - 41 B A i e wg & ue &, da ag Tt ur difoe e T
4 = B 5 ﬁT+i-Tﬂ+%-ﬂﬁ+%§l E
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(c)
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If &, B, Y are the roots of the cubic x* — px* +
gx —r =0, find the equation whose roots are
B-,r+&,'ru+%,a|3+1_

Swmr faftr gy of - 3x2 — 42x - 40 = 0 &
g @l 5
Solve the equation x* — 3x? — 42x - 40 =0
by Descarte's method.

g@E-111 / UNIT-III

fz @it 5 andlas sl & weEa R |
"a~b=a=|b|" ¥ oRufta wewr geaan
W 2 5
Prove that for the set of real numbers R, the
relation "~" defined by :

a~b=|al=b is an equivalence relation.

(b)

(5)
fag P B 50 wE & & R J9E
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Prove that the intersection of two normal

subgroups of any group is normal subgroup.

() R a=01,3.502®@b=(1,579
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ar a~'ba = oWl a v b FEET {1, 2, 3,
4,5, 6, 7, 8, 9} W oRwiNT sHaa &1 5
fa=(1,3 5) (1,2 andb=(1,5, 7, 9)then
find a~'ba, a and b are permutations defined
on the set {1, 2, 3, 4, 5, 6, 7, 8, 9}.
EE-1IV / UNIT-IV

iz B B W G ¥ e wWeR wRieE
G & & fvm W & gEeR & 5
Prove that every homomorphic image of
group G is isomorphic to some quotient

group of G
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(c)
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‘(i] " aeS,beS=>a-beS¥abes

(i) aeS.beS=abeSVabeS

Prove that a subset S of the ring (R, +, *) is

a subring iff :

() aeSbeS=a-beSVabe$

(i) acsSbeS=abeS¥abes

fog S & ofay demit & wgew sim

s i e 5

Prove that the set of complex numbers is not

an ordered integral domain.
§o1E-V / UNIT-V.

ot m 3R n o= e &, o Reg Sifoe: 5

(@)™ ¥ @) = 2(a?+ 62"
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(7)
If m and n are positive integers, then prove
that :

m/2n->

(a+ ib]m"'" +(a- ib}w" = 2(32 - bz)

s

Frfofea 4ol @1 shfge - -

sina + %sin.’?a + %sinﬂa SATERIRR. - — — S« |

el
Sum of series :
sino + lsin 2a + lsii"tﬂ-q:c NP till infinity
2 94 '
fag @ifwe & 5
ilcagx—'?- =n—2tan"'x
X +i

Prove that :

ilogX—! = x - 2tan~'x
X +1
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