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B.Sc. Part I

MATHEMATICS

Paper I

[Algebra and Trigonometry]

Time : Three Hours ] [ Maximum Marks : 50

uksV % [k.M ^v* vfry?kq mÙkjh; izdkj dk] ftlesa nl iz'u gSa]
vfuok;Z gSA [k.M ^c* esa y?kq mÙkjh; izdkj ds iz'u gSa ,oa
[k.M ^l* esa nh?kZ mÙkjh; iz'u gSaA [k.M ^v* dks lcls igys
gy fd;k tkuk gSA

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.

[k.M ^v**

Section �A�

fuEukafdr vfry?kq mÙkjh; iz'uksa ds mÙkj ,d ;k nks okD;ksa
esa nsaA
Answer the following very short answer type
questions in one or two sentences. 1×10=10

1. iafDr vkO;wgksa dh jSf[kdr% ijrU=rk dks ifjHkkf"kr dhft,A
Define Linear dependence of Row Matrices.

2. oxZle vkO;wg dks ifjHkkf"kr dhft,A

Define idempotent matrix.

3. cgqdrk ds ewy dks ifjHkkf"kr dhft,A

Define root of a multiplicity.

4. rqY;rk lEcU/k dks ifjHkkf"kr dhft,A

Define equivalance relation.

5. ;fn f : I I tgk¡ f (x) = x2 vkSj I iw.kk±d dk leqPp;
gS rks f �1(g) Kkr dhft,A

If f : I I, where f (x) = x2 and I be the set of integer,

then find f �1(g).

6. vkcsyh lewg dks ifjHkkf"kr dhft,A

Define abelian group.

7. pØh; lewg dks ifjHkkf"kr dhft,A

Define cyclic group.

8. lekdkfjrk dh vf"V dks ifjHkkf"kr dhft,A

Define Kernel of homomorphism.

9. ;fn n dksbZ /ku iw.kk±d gks] rks (sin  + i cos )n Kkr
dhft,A

If n is + ve integer, then find (sin  + i cos )n.
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10. xzsxksjh Js.kh dks fyf[k,A

Write Gregory�s series.

[k.M ^c*

Section �B�

fuEukafdr iz'uksa osG mÙkj nsaA

Solve the following questions. 3×5=15

1. n'kkZb;s fd R3 dk mileqPp; {(3, 4, � 1), (1, 2, 0),

(1, 0, � 1)} jSf[kdr% ijra= gSA

Show that the subset {(3, 4, � 1), (1, 2, 0), (1, 0, � 1)}

of R3 is linearly dependent.

vFkok

Or

fl¼ dhft, fdlh gfeZVh; vkO;wg ds vkbxsu eku okLrfod

gksrs g®A

Prove that the eigen values of a Harmitian matrix are

reals.

2. ;fn lehdj.k xn � 1 = 0 ds ewy 1, , , , ..... g® rks fl¼

dhft, fdµ

(1 � ) (1 � ) (1 � ) ....... = n.

If 1, , , , ....... are the roots of the equation xn � 1

= 0, then prove that

(1 � ) (1 � ) (1 � ) ....... = n.

vFkok

Or

;fn lehdj.k x3 + px2 + qx + r = 0 ds nks ewyksa dk ;ksx
rhljs ewy ds cjkcj gks] rks fl¼ dhft, fd

p3 � 4pq + 8r = 0.

If the sum of two roots is equal to third root of the

equation x3 + px2 + qx + r = 0, then prove that :

p3 � 4pq + 8r = 0.

3. fl¼ dhft, fd fdlh lewg G ds nks vo;oksa ds xq.kuQy
dk izfrykse muds izfrykseksa dk mYVs Øe esa xq.kuQy ds
cjkcj gksrk gSA

Prove that the inverse of the product of two elements

of a group is the product of the inverse taken in the

reverse order.

vFkok

Or

;fn f : X Y vkSj g : Y Z ,dSdh vkPNknd izfrfp=.k
gS] rks fl¼ dhft, fd izfrfp=.k gof : X Z Hkh ,dSdh
vkPNknd gksxkA
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If f : X Y and g : Y Z be one-one onto mapping,

then prove that the mapping gof : X Z is also one-

one onto.

4. ;fn f lewg G dk lewg G esa ,d vUr{ksZih lekdkfjrk gS]

rks fl¼ dhft, fd f dk dusZy K, G dk ,d izlkekU;

milewg gksrk gSA

If f is a homomorphism of a group G into group G ,

then prove that kernel K of f is a normal subgroup of

G.

vFkok

Or

fl¼ dhft, nks mioy; dk loZfu"B ,d mioy; gksrk

gSA

Prove that the intersection of two subring is a subring.

5. ;fn 
1

+ = 2 cosx
x

 rks fl¼ dhft, fdµ

1
+ = 2 cosn

n
x n

x
.

If 
1

+ = 2 cosx
x

, then prove that

1
+ = 2 cos .n

n
x n

x

vFkok

Or

fl¼ dhft, fdµ

2 2

� 2
tan log =

+ �

a ib ab
i

a ib a b
.

Prove that :

2 2

� 2
tan log =

+ �

a ib ab
i

a ib a b
.

[k.M ^l*

Section �C�

fuEukafdr iz'uksa osG mÙkj nhft,A

Solve the following questions. 5×5=25

1. vkO;wg A = 

8 � 6 2

� 6 7 � 4

2 � 4 3

 ds vkbxsu eku vkSj laxr

vkbxsu lfn'kksa dks Kkr dhft,A

Determine the eigen values and the corresponding

eigen vector of the matrix A = 

8 � 6 2

� 6 7 � 4

2 � 4 3

.
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vFkok

Or

fl¼ dhft, fd izR;sd oxZ vkO;wg Lor% ds vfHkyk{kf.kd
lehdj.k dks larq"V djrk gSA

Prove that every square matrix satisfies its

characteristic equation.

2. vkO;wg fof/k ls gy dhft,µ

x + y + z = � 3

3x + y � 2z = � 2

2x + 4y + 7z = 7.

Solve by matrix method :

x + y + z = � 3

3x + y � 2z = � 2

2x + 4y + 7z = 7.

vFkok

Or

ndkrsZ fof/k }kjk lehdj.k x4 � 3x2 � 42x � 40 = 0 dks

gy dhft,A

Solve the biquadratic equation x4 � 3x2 � 42x � 40 =  0

by Descarte�s method.

3. ,d lewg G ds ,d vfjDr mileqPp; H ds ,d milewg
gksus ds fy, vko';d ,oa i;kZIr izfrcU/k ;g gS fd
a, b H ab�1 H tgk¡ b�1, b dk izfrykse gSA

If G is a group and H be a non-empty subset of G, then

H is a subgroup of G if and only if a, b H

ab�1 H, where b�1 is the inverse of b in G.

vFkok

Or

ySxzkat izes; dks fyf[k, ,oa fl¼ dhft,A

State and prove Lagrange�s theorem.

4. fl¼ dhft, lHkh lewgksa ds leqPp; esa rqY;kdkfjrk dk

lEcU/k ,d rqyukRed lEcU/k gksrk gSA

Prove that the isomorphism in the set of all groups is

an equivalent relation.

vFkok

Or

fl¼ dhft, izR;sd iw.kk±dh; izkUr ,d {ks= gksrk gSA

Prove that every finite integral domain is a field.

5. ;fn (a1 + ib1) (a2 + ib2) .......... (an + ibn) = A + iB,

rks n'kkZb, fdµ

(a1
2 + b1

2) (a2
2 + b2

2) .......... (an
2 + bn

2) = A2 + B2.
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If (a1 + ib1) (a2 + ib2) .......... (an + ibn) = A + iB, then

show that :

(a1
2 + b1

2) (a2
2 + b2

2) .......... (an
2 + bn

2) = A2 + B2.

vFkok

Or

gy dhft,µ

x2 + 1 = 0.

Solve that :

x2 + 1 = 0.

r r r r r d r r r r r
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