2025/FYUG/ODD/SEM/
MTMDSC-101T/062

FYUG Odd Semester Exam., 2025

MATHEMATICS
( 1st Semester )
Course No. : MTMDSC-101T
( Higher Algebra and Trigonometry )

Full Marks : 70
Pass Marks : 28

Time : 3 hours

The figures in the margin indicate full marks
for the questions

UNIT—I

1. Answer any two questions from the
following : 2x2=4

(@) Find all the values of 11/3.

(b) Express

(cose +isin®)°
sin 6 +icosB

in the form X+ 1y.

(¢) Expand cos? 6 in powers of 6.
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9. Answer either [(@) and (b)] or (o ang ,
(a)

@ (i If

—_—

T, ..
Xp =C08— +isin T
2 2r

s e L o 8
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(i) Prove that the nth rootg of Ju
form a series in GP. Esn

(b) Prove that
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sin°6 0
=—-(1+32
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() 1f a=cos8, +isin,, b=cosb, +ising

c=cosb; +isinf, and
3 a+b+c=aqap
then show that S
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c08(8; -85) + cos(p ~81)+cos(B;, -6,) +1=0 ﬂ
(d) Prove that

sinmf = |
mssisssa,gsnwf |
3! R

«&uob tan@ <1
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UNIT—II
3. Answer any two questions from the
following : 2x2=4
(a) Prove that
x! = e™?™ (cos(log x) + isin(log x)}
(b) Write the exponential values of sin x and
cos x.
(c) Write the expansions of sinh x and
cosh x.
4. Answer either [(a) and (b)] or [(c) and (d)] : 10

(@) Prove that i’ is real. Hence show that
the values of i' can be arranged so that

they form a GP. 3+2=5
(b) Prove that
logcosB = -log2 +cos26 - Woomﬁm + WOOmmc - 5

(c) Iftanx=ntany, then find a series for x. 4

(d) (i) Ifcos™!(o+i)=6+ip then show that
a? sech?¢ + mm cosech?¢ =1. 3
(i) If u =log tan(Z + 9), then prove that

tanhZ = tan m 3
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5. Answer any two
following :
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' 7. Answer

(5)

(i) Write the converse and contra-
positive of the following statement :

H .w

Define equivalence relation on a wa.n A.
Let A be the set of all triangles in a

plane and the relation R is defined .mw “is
similar to”. Then show that R is an
equivalence relation in A. 2+3=5

(c)

() Construct the truth table for the
following compound statement :

(d)

(pAg) > (pVvQa)
(i) Rewrite the following statements
with universal and existential
quantifiers :

l. For any real x, 2*
negative.
2. There is no largest integer.

is never

1+1=2

UNIT—IV

from the
2x2=4

any two questions
following :

(@ 1If o,B,y are the roots of the equation
x3 +px+q=0, then find the value of
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w, i (p) Show that the R ( .
w 2x’ -x*+4x3 -5=0 has a¢ Hamp:m.

B imaginary roots. ot foy, UNIT—V
I (c) Show that

n" >1L3.5.--2n-1)

8. Answer either [(@) and (b)] or [(c) ang (@ .
(@ () Find the condition that the wooﬂms,
x3 + px? +gx +r =0 may be jp Ap

(i) Solve the following equation by
Cardan’s method :

|

M__

x3-3x+1=0

(b) U xy zeR" and Yz+2zx+xy=12, th

yol
m
|
|

find the maximum value of xyz.

(c) State and prove Omcg%-mauwéma.
inequality.

_

(d) () Find the condition that mz,“,
equation x° + py? tax+r=0 va,m_

have two rootg €qual in magnitude
but opposite in sign, N,.
the roots of the
- _,@k + MO =Q.

|
|
|

|
|

( Contin 26J/4

9. Answer any two questions from the
. following : 2x2=4
(a) Define echelon form of a matrix.

(b)

Show that no skew-symmetric matrix
can be of rank 1.

(c)

Prove that every singleton set containing
non-zero vector is LI.

0. Answer either [(a) and (b)] or [(c) and @) :

10

(@) - Prove that the rank of a product of two

matrices cannot exceed the rank of
either matrix. 5

(b) Solve the following equations by
Gaussian elimination method : S

2x+5y+3z=9
3x+y+2z=3
xX+2y-z=6
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(c) Reduce the matrix

(d)

(2 3 -1 -1)
1 -1 -2 -4
3 1 3 -4
6 8 0 -7)

into echelon form and hence fing t
rank of it. l‘

Define linearly independent and line
dependent sets of vectors. Examine th
vectors (L, 2,1),3,-4,7), (3, 1, 5)
linearly independent or
dependent.
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