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B.Sc. Part I
MATHEMATICS

Paper I
[Algebra and Trigonometry]

Time : Three Hours ] [ Maximum Marks : 50

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.

Section ‘A’

Answer the following very short answer type
questions in one or two sentences. 1×10=10

1.

Define transpose of a matrix.

2.

Write the statement of Cayley-Hamilton theorem.

3.

Write the theorem of condition for consistency.

4.

Explain transformation in general.

5.

Define of an ordered pair.

6.

Define right coset and left coset.

7.

Define isomorphism of groups.

8.

Define ring with unity.
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9.

Define hyperbolic functions.

10.

Define logarithm of the real number.

Section ‘B’

Answer the following short answer type questions.

3×5=15

1. R2 {(1, 0), (1, 1)} 

Show that the set {(1, 0), (1, 1)} of R2 is linearly
independent.

Or

The rank of non-singular matrix is equal to the rank of
its inverse.

2. x5 + 2x2 – x + 4
x + 2 

Find the quotient and remainder when the polynomial
x5 + 2x2 – x + 4 is divided by x + 2.

Or

X = {– 1, 1} f (x) = x3 f : X  X 

If X = {– 1, 1} and f (x) = x3 and f : X  X, then
prove that f is one-one onto mapping.

3.

(ab)–1 = b–1a–1  a, b  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)–1 = b–1a–1  a, b  G.

Or

5 1, 2, 3, 4, 5 s5

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

(ii) (1, 2, 3) (4, 5) = (4, 5) (1, 2, 3)
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Prove the following in the symmetric group s5 of 5
symbols 1, 2, 3, 4, 5 :

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

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

4. f G G

f (e) = e e e G 
G

If f : G  G is an into homomorphism of groups,
then f (e) = e where e and e are identities of G and
G respectively.

Or

M 2 × 2 

M 

Suppose M is the ring of all 2 × 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.

5. (– 1)1/3

Find all values of (– 1)1/3.

Or

sin ( + i) = tan  + i sec 
cos 2 cosh 2 = 3.

If sin ( + i) = tan  + i sec  then show that
cos 2 cosh 2 = 3.

Section ‘C’

Answer the following long answer type questions.
5×5=25

1. A = 
2 2 1
1 3 1
1 2 2

 
 
 
  

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

A = 
2 2 1
1 3 1
1 2 2

 
 
 
  
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Or

 

x + 2y + z = 8

2x + y + 3z = 13

3x + 4y – z = 

(i) (ii) (iii) 

Find that for what values of and  the simultaneous
equations :

x + 2y + z = 8

2x + y + 3z = 13

3x + 4y – z = 

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

2. x3 – 9x2 – 23x – 15 = 0 

Find the roots of the equation x3 – 9x2 – 23x – 15 = 0
if they are in A.P.

Or

x4 – 3x2 – 42x – 40 = 0

Solve the following equation by Descartes method :

x4 – 3x2 – 42x – 40 = 0

3. Q+ Q+

× 

+× = , , Q
3


aba b a b (Q+, ×) 

If Q+ be the set of all + ve rational numbers and × be
a binary composition in Q+ defined by

+× = , , Q
3


aba b a b , show that (Q+, ×) is a group.

Find the identify of the group.

Or

G{1, – 1, i, – i} 

Find the regular permutation group isomorphic to the
multiplicative group G = {1, – 1, i, – i}.
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4. f : G  G f K

G 

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.

Or

I 

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

compositions of addition an multiplication.

5.

tanh–1 x = –1
2

sinh
1 –

x
x

Prove that :

tanh–1 x = –1
2

sinh
1 –

x
x

Or

–1–log = – 2tan
+


x ii x
x i

Show that :

–1–log = – 2tan
+


x ii x
x i

d 
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