AJ-1106
B.A./B.Sc. (Part-I)
Term End Examination, 2021-22
MATHEMATICS (Paper—I)
Time : Three hours] [Maximum Marks : 50
Ae—  TF G97 G [B78] & YFI B BT FNAT | TH Tl @ oI TH 8
Note : Answer any two parts from each question. All questions carry equal marks.
ZehT3—1 / Unit-I
1 21
1. (a) yRfye dfo GfFaT )T oEE 4 ={3 2 3| & gfaam S i |
1 1 2
By using elementary row operations find the inverse of the matrix.
1 21
A=3 2 3
1 1 2
(b) Trg FIT fh TH® TFe & A A ThlS HII% BT ST © |
Prove that the eigen values of a unitary matrix are of unit modulus.

(c) heil-efieed gog @l faftad qer fag e |

State and prove Cayley-Hamilton theorem.

gehTe—11 / Unit—II
2. (@) A, u@ T A1 & ford weieReor fepra—
X+y+z=6
x+2y+3z=10
X+2y+Aiz=p

(i) ®E B el w@ar (i) e & W@ar €1 (i) SHd & T 2 |
For what values of A, u the equations :
xX+y+z=6

x+2y+3z=10
X+2y+Aiz=p

have (i) no solution (ii) a unique solution (iii) an infinity of solutions

(b) AT o,pB,y THET x3+px2+qx+r=0 % qd g A SF gHI H S sy o

= P i J

B+y’ y+(x’ o+f

If o, B,y are the roots of the equation x>+ px2 +gx +r =0 find the equation whose

roots are ¢ R p R Y .
B+y y+a o+P
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(c)
3. (a)
(b)
(c)
4. (a)

(b)

(©)

(b)

(©)

FieRer x? —3x% —42x —40 =0 HI TH ffr § e Pl |
Solve the equation x*-3x2 —42x-40=0 by Descarte’s method.
BehTe—111 / Unit—III
e R AR S, 9ad X # T €99 © o g FE 5 RNS W X § U g
e
If R and S be equivalence relations in the set X, then show that RS is an equivalence

relation in X.

I G UH T ¥ 9 aeG 3T UBR & & o(a) =n| 7@ g A & o =e Al
3R Bad n, m H Th 9H ¢ |

Let G be a group and aeG be such that o(a) =n. Then prove that ™ =e iff n is a
divisor of m.

I H, G &1 U%h SUEYE © AR N, G & J9MHT SUEE § a9 g il 6 HAN,
H & Y8 IT9E B 2 |

If H is a subgroup of G and N is a normal subgroup of G then show that H NN is a
normal subgroups of H.

ZhT3—IV / Unit-IV
T &l FHHIRAT I AR TH1Y fafad qen g i |

State and prove fundamental theorem on Homomorphism, of groups.

A fR—IC SR uE FHERT ¢ oad faE A B f # st R @ uE IoremEe
BT B |

If f R—T S R'isa homomorphism then show that Kernel of f is an ideal of R.

ferg B o GeiF & TF QI Tid S B |

Show that every field is an integral domain.
RT3V / Unit-V

RN x 7 +1=0 & BT |

Solve : x” +1=0

A i P = (o +ip) A fag FRA B o2 +p% = A0

Ifi%*® = o+ then show that o> +p2 =~ #*D7B,

e x, y, z THE %W%, e i fe—
-1 -1 -1 r
tan x+tan y+tan Z 4 1_l+i_L+iw
X y z . 7 13 19 25 |
If x, y, z are cube root of unity then prove that :
-1 -1 -1 r 7
tan x+tan y+tan z=3 1_1+L_L+1

X y z 7 13 19 257



