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Annual Examination, 2022
B.Sc. Part I
MATHEMATICS
Paper 1

(Algebra and Trigonometry)
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: Section ‘A’ is Objective type and is compulsory. It
should be written on the first page of Answer-
book. Section ‘B’ is Short answer type and Section
‘C’ is Long answer type.

@ue ‘3’ (Section ‘A’)

ag faeswedta a9
(Multiple Choice Questions)
HE! I hl FIF HITW 1x10=10
Choose the correct answer :
4 3

(i) Sege { } F FHA T

-7 1 P.T.O.

Roll No....cccvvnennnnen.

(i)
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(4 3
(31) 1 () %__7 J

1
7

(1o (1 -3
(g)%{o J (3)2—57 4]

4 3
Inverse of matrix is :

-7 1
11
4 3 b 1 4 3
(?:l)_ll ()25_71
7
(1o L1 -3
(c) g{o 1] (d) gL 4]
-1 O O
I e A=| 2 -3 O| AW A2SH T
1 4 2
e B

(HA)-1,-9,-4 (9)-1,-3,2

(9)1,3,-2 () 1,9, 4



(iii)

(iv)
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[ 31
-1 0 O

If matrix A = | 2 -3 0] then eigen-

1 4 2
values of A2 are :
@-1,-9,-4 b)-1,-3,2
©1,3, -2 (d 1,9, 4

A %1 A =11 B, fraeh fore et &1 fam
3x] + X5 —Axg =0, 2x; + 4x5 + Ax3 =0, 8x) -
4x) ~ 6x3 = 0 Ueh ST BA L&l § 2

(1) 1 ()0

(9) -1 () é

What will be the value of A for which the
system of equations 3x; + x, — Ax3 = 0, 2x;
+4x) + Ax3 = 0, 8x; — 4x5 — 6x3 = 0 has a

non-zero solution ?

(@) 1 (b) O

©-1 @

I FHFRT 2)3 + 6x2 + 5x + k= 0 & A
TR A B 2 Al ke T HE ©

(37) 1 (¥) 0

(F) 2 () 3

P.T.O.

v)

(vi)
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If roots of the equation 2x3 + 6x2 + 5x+ k=0

are in arithmetic progression, the value of

kis:

(a) 1 (b) O

(c) 2 (d) 3

T (G, tg) SR G ={0, 1, 2, 3, 4, 5} H 31699 5

H BT :

(31) 1 (9) 2

(|) 4 (2) 6

In the group (G, tg) where G = {0, 1, 2, 3, 4,

5} the order of element 5 is :

(@)1 (b) 2

(c) 4 (d) 6

A o IS Yuifeh & 3T P g 19T T&AT &, T
of = o (mod P)

ST U frd 7T 18 ?

(37) <TUTS 1 Y8 (&) IR &l T8

(|) Sheft RITHA  (T) AT 1 THA

If o is an integer and P is any prime number

then of = a (mod P).

The above statement is of which theorem ?

(a) Lagrange’s theorem

(b) Euler’s theorem

(c) Cayley’s theorem

(d) Fermat’'s theorem



[ 5] [ 6]

(vii) T9&M (1, *, o) Teheh Hfed HHfaHA g %’, Gi_Eff The characteristic of an integral domain is :

GfsRaArsT * 3R o’ quifeni & TH=ad | § F=ITIR (a) Even number
afee (b) Odd number

a*b=a+b-1 (c) Either O or a Prime number
I acb=a+b-ab Va bel (d) A divisible number
Tqel 39 IT9 1 Teheh 3999 © : (ix) log (- 1) R AFE :
(3) 1 (-1 (%) i () i(g)
(|) 0 (%) 2 ]

. o () i (—j (2)0
The system (I, *, o) is a commutative ring 2
with unity, where the operations *' and ‘°’ The value of log (- 1) is :
are defined in the set I of integers, as follows : -
(@) in b) i (—j

a*b=a+b-1 6

acb=a+b-ab Vabel (C)i(g) (d) o
Then unity element of this ring is : - 1 I (1 i x] B
(@) 1 (b) -1 2 1-x
(©) O d) 2 (31) sinh! x (&) cosh™! x

(viii) T quifentsr SHA o1 STfyemerfrs 8 @ ¢ (9) tanh! x (2) coth™! x
(31) |\ gE& llog(1+xj=
. 2 1-x
(&) oo g
. (@) sinh™! x (b) cosh™! x
(H) R[A AYAT AT gE&edl
(c) tanh™! x (d) coth™! x

(T) 9T §&=&A
1-20/22 P.T.O. 1-20/22
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@us ‘"’ (Section ‘B’)
g FANT G 3x5=15
(Short Answer Type Questions)
qMe— [t ute gy e €1

Note : All the five questions are compulsory.

1. <had YRR Tr HihansTi (column operations)
1 1 O
1 STANT leh AFE A= |1 -1 1| HhHA M
1 -1 2
SIS |
Use only elementary column operations to find
1 1 O

inverse of the matrix A=|1 -1 1].

1 -1 2
HAIAT / Or
1 2 1 2]
1 3 2 2
A &1 ife 3R ST T Sifeig |
2 4 3 4
13 7 4 6

I-20/22 P.T.O.

[ 81

Find rank and nullity of the matrix
1 2 1 2]

1 3 2 2
2 4 3 4|

37 46
2. frfafed gt frehe & |4 g 9 IS -
4x+2y+z+34=0
6x+3y+4z+74=0
2x+y+4=0
Find all the solutions of the following system of

equations :
4x+2y+z+34=0
6x+3y+4z+74=0
2x+y+4=0
HYdT / Or
FAfafEd sgual sl HawqH HI9eE 1d HiToT
f=4x*-4x3 +5x2 -4x+ 1
g ()=8x3-6x%2+5x-2
Find the g.c.d. of the following polynomials :
f=4x*-4x3 +5x2 -4x+ 1
g ()=8x3-6x%2+5x-2

I-20/22
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3. fog wifs i Tmg G 1 U IT9gE H 7991 &
Ifg AR shaa afe xHx! = H

Prove that a subgroup H of a group G is normal
if and only if xHx! = H

HYdT / Or
WW{%’G:{@ a2, a3, a* = & & fau Tha
HARR] (gl gearerl) Fafyd swa=" g9 a9
$'||:_‘|Q|
Find one-one homomorphic (i.e., isomorphic)

regular permutation group of the cyclic group
G ={a, a2, a3, a* = €.

4. 'gHHIE & 9oH T9g ' &1 wed fafen qon 39 fag
HifSTa |

Write the statement of ‘First theorem of
Homomorphism’ and prove it.

HIAT / Or

fag FifsT f & g a1 G > ¢/ T&
TR BTt Afe IR Had afg ker () = {e}

Prove that a group homomorphism f: G —» G’ is

an isomorphism if and only if ker (f) = {e}
5. AfG n g ¥AIHS JUTieh @l dl TG I :

n
I+ +(1-0)" = 22" cos %

I-20/22 P.T.O.
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If nis any positive integer, then prove that :

n
I+ +(1-0)" = 22" cos %

HAIAT / Or
fr=AifRa Soft 61 ArThat 1d it
cos 0 _ 208 20 . cos 36 cos 46 o
2 E @ e
Find the sum of the following series :
Cose_00529+c0539_cos46+ "
2 E 4 T
@Wue ‘9’ (Section ‘C’)
g I 99T 5x5=25
(Long Answer Type Questions)
qMe— @i uie ge i 2
Note : All the five questions are compulsory.
3 6 6
1. A= 0 2 0|3 smimun i s
-3 -12 -6
HfeRil bl 31 hifs |
Find eigen values and eigen vectors of the matrix
3 6 6
A=|O 2 0 '
-3 -12 -6

I-20/22
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HIAT / Or
2 1 1
AT A= |0 1 0] 1 Alenaforen GHwR0 T

11 2
HIFTY T T foh I8 TR A & GRI T Bl
S|

A~ T 1 IS T STeh A8 — BA7 + 7A6 — 3A5 +
A% — BA3 + 8A2 - 2A + | & NI T&Ud 31egg 1@
SHITSTT |

Find the characteristic equation of the matrix
211

A =|0 1 0| and show that this equation is

11 2
satisfied by A.

Also find A~! and the matrix represented by the
expression A8 — 5A7 + 7A6 — 3A5 + A% - 5A3 + 8AZ -
2A + L.

. T HIfSTE A & foha Al & foIT el x + y + z =
1, x+2y+4z=L, x+4y+ 10z = 12 B TG & qel
Gt feferl # &t A1 Hifsq |

Find out for what value of , the equations x+ y
+z=1,x+2y+4z=»LA, x+ 4y + 10z = A2 have

solutions. And solve completely in all cases.

I-20/22 P.T.O.

[ 12 ]
HIAT / Or
Frferfed wHisho s wad fafy | & wifsT
X —4x3-4x2-24x+15=0
Solve the following equation by Ferrari’'s method :

X —4x3-4x2-24x+15=0

. Afe S = R - {~ 1} 58 R 94} a&ifaer g &1

Y=g ¥ a1 S § U fg=r "fepan fearar aftanfom
e

a*b=a+b+abVa beS
(37) T o (S, *) T WL &
(F) ST THIH 2 * x * 3 = 7 I & TG BT
Let S = R - {~ 1} where R is the set of all real

numbers and a binary operation ‘*’ is defined

as below in S :
a*b=a+b+abVa beS
(@) Show that (S, #) is a group.
(b) Find the solution of the equation 2 * x* 3 =7
in S.
HYdT / Or

ACCGHEE IR AN a e G T :
(i) G 5 I IR FHifSQ a2 fag Hifse fom
T8 G 1 Th ST B |

I-20/22
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(i) ' JHH=Ih sl TR IS 921 fg whifsie
foh I8 G 1 T ITTTE T
If G is any group and a € G then :

(i) Define centre of G and prove that it is a

subgroup of G.

(i) Define Normalizer of a and prove that it is a

subgroup of G.

4. feAfafEd i aftfih SIfsT 31 g i T 3eR

IS 1S

(i) Weheh Ued Al T
(ii) ¥ WIS Ued e

(iii) [ AT Gied derd

(iv) TUM T8 Higd aerd

(v) faursH e

Define the following and give an example of each :
(i) Commutative Ring without unity.

(i) Ring without zero divisor.

(iii) Ring with zero divisor.

(iv) Ring with multiplicative identity.

(v) Division Ring.

I-20/22 P.T.O.
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HAYAT / Or

T &7 (F, +, ) H Fag *ifSe (I a, b, ¢, d e F AW
b=0,d=0)

C

(i) 2=—<:>ad=bc
b d
... a ¢ ad+bc
(i) —+—=
b d bd

In a field (F, +, -) prove that (if a, b, ¢, d € F and
b#0,d=0)

(i) %=§<:>ad=bc
(i) g+£_ad+bc
b d bd
. IS (@, + iby) (ay + iby) .... (@, + ib) = A + iB T
G
i) (@2 + bd.(ax? + by?) ... (@2 + b, 2) = A% + B?
(i) tan™! b tan P2y ttan1Prcan B
a a, a,

If (a; + iby) (ay + iby) .... (a, + ib,)) = A + B then
show that :
i) (@2 + bd.(ax? + by?) ... (@2 + b, 2) = A% + B?

ﬁ+tan‘1b—2+ +tan‘1b—” = tan‘1E

a; ay an

(ii) tan‘l

I-20/22
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HAYAT / Or
g hifad
7 19 31 T
+ + +....0=1-=
1.3.5 5.7.9 9.11.19
Prove that :
7 19 31 T

+ + +....oo=1
1.3.5 5.7.9 9.11.19 8

VOOV COOVVY

I-20/22 15/390



