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TDC Odd Semester Exam., 2020
held in July, 2021

MATHEMATICS
( Pass )
( 1st Semester )
Course No. : MTMP-101

( Classical Algebra and Trigonometry )

Full Marks : 50
Pass Marks : 17

Time : 2 hours

The figures in the margin indicate full marks
for the questions

Answer five questions, taking one from each Unit

GROUP—A

( Classical Algebra )
( Marks : 30 )

UNIT—I

1. () If A :(OC EJ, then show that
Y

adjadjA) = A 2

10-21/493 ( Turn Over )

(2)

(b) Find the rank of the matrix

(1—240\

|O 3
A:
1 -2
0 3

(c) Solve the following by matrix inversion
method : 4

N AN
—_ O
~
N

xX+y+z=6
xX-y+z=2
2x-y+3z=9

2. (@) If A and B are two invertible square
matrices of the same order, then prove
that AB is also invertible and that

(AB)"' =B7lA™ 1+2=3

(b) State and prove Jacobi’s theorem. 4

(c) Reduce the following matrix to normal
form : 3
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UNIT—II

3. (@) Ifa,f, yare the roots of the equation
x3 - pr +gx—r =0, then find the value

of
it
p o« 3
(b) Solve the following by Cardan’s
method : 4
x3 -12x+65=0

(c) 1If a,ay, -, a, be n numbers in AP,
then prove that

a +a, \"
a1a2 oo an < [:la’n)
2 3
4. (a) Solve the equation
x% -3x% -6x+8=0
given that the roots are in AP. 3
(b) If a, B, y are the roots of the equation
x3 —ax? +bx-c=0
then find the equation whose roots are
B+, Yo+, of+-
o § Y 4
(c) If x+y+z=1, then prove that
l=-x)1-yl-2>8xyz 3
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UNIT—III

5. (a) Prove that every convergent sequence
is bounded. Give an example to show
that the converse is not true. 3+1=4

(b) Show that the sequence {x, }, where
1 1 1
et

xn:ﬁ 5 n!

is convergent. 3

(c) Discuss the convergence of the series

6. (a) Show that the sequence

V2, V2442, V2 +42+42, -

is convergent and hence find its limit. 3

(b) State and prove ratio test for
convergence of an infinite series. 4

(c) Test the convergence of the series

1 1 1 + -+ tO oo
1.22 2.3% 3.472 3
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GROUP—B

( Trigonometry )
( Marks : 20 )

UNIT—IV

7. (a) Prove that

1+cosB+isin6)" ..
=cosnb +isinnod

1+cos6—-isin6 3
(b) Expand cosx in ascending powers of x. 4
(c) Prove that
log(o: +iB) = ~logo® +B2) + itan_l(Bj
2 o 3
8. (a) Solve the equation
x"+x*+x3+1=0 3
(b) Prove that
3 5 7
lsin?’x = x——x—(l +32) +x—(1 +32 +34) 4
6 3! 5! 7!
(c) Show thati' isa pure real number. Find
its principal value. 3
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UNIT—V

9. (a) State and prove Gregory’s series. 4
(b) 1If x+iy=tan( +1P), then prove that

x? +y? -2ycoth2p+1=0 3
(c) Find the sum of the series

sine—lsin26+lsin39—lsin49+ -+ t0 oo
2 3 4

3
10. (a) If O lies between O and = /2, then prove
that
tan_l(1 —cose) = tanz[ej —ltanf’(e)
1+cosH 2) 3 2
+1tan10(e) — - 10 o
5 2 3

(b) 1If coshx =secH, then prove that

tanh? (XJ = tan? (Gj
2 2 3

(c) Show that

sino +sin(o +f) +sin(a +2p) +--- +

. nf
Sin —
sinfa +(n - B} = [23 sin{a +(n - 1B}
sin —
2 4
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