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FYUG Odd Semester Exam., 2024

MATHEMATICS

( 1st Semester )
Course No. : MATDSC-101T

( Higher Algebra and Trigonometry j

Full Marks : 70
Pass Marks : 28

Time : 3 hours

The figures in the margin indicate full marks
for the questions

UnNiT—I

1. Answer any two of the following questions :
2x2=4
(a) State De Moivre’s theorem.

(b) Write down the expansion of sina,
cosa, in terms of o.

(c) Find the equation whose roots are
7th powers of the roots of the equation
x%2 -2xcos0+1=0.
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(2) A * (3 )

2 .
2. (@) If (1+x)" =aq+@x+axx * (n being UNIT—II
a positive integer) then prove that— |
4. Answer any two of the following questions -

n nt
_— 2 -_—
(i) Go—Ax* @4~ e 4" (@) State Gregory’s series. 4a2=4
_pn=2 , 31 nn (b) Separate sin(x +iy) into its rea] a
(ii) ao+as+dg* = 27 +2% cos 4" imaginary part. nd
3+4=7 (¢) Find the value of log(5+4i).
. , Show that
) 1f 5202165 Cinen show that 0 is & (a) L
p 2166 tan“l(cotetanh¢)+—_logm
approximately 3°. 3 2i sin(9 - i¢) %
(b) Find the sum to infinity of
OR : - 2
Sinx sin” x
coshx + cosh?2
1 X+ 2 cosh3x +... 4

3. (a) Prove that ;
(c) Write down the exponential valyes of

5 .
sin? 0cos0 =07 20"+ + (1T ZHm 04 sinhx, coshx. 2
’ OR
(b) If (@ +ib)ay +iby) (@n +ibp) = A+iB 6. (a) If x<2-1 then prove that
- 3 5
then show that Q[X_%’Lx?_"'j: 2x _l( 2% )3
2 2
b b 1-x° 3\1-x
(i) tan'lﬁ+tan‘l-l+-~+tan ol 5 5
a a2 an +l( 2x )
—_— e 4
-1 S\1- x?

T
(b) If x=1log tan(z+%), then prove that

- 2 1,2 2,12y _ A2 2 .
(i) (af +b)(as +b3) - (ay +bp) = A"+ B y=—ilogtan[%+%)

4
3+3=6 .
(c) Find the value of sinh(x +iy). 2
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h (5 )
UniT—III
: ; (b) (i) Write the inverse, converse and
7. Answer any fwo of the following questions contrapositive of the following
. 2x2=4 statement . 1+1+1=3
(a) Define equivalence relation on a set A “If a triangle is equilateral, then it

fruct  the truth table for the is isosceles.

(b) Cons : £
following compound statement - (i) Rewrite ‘the following statements
p-~v p) with. universal and existential

quantifiers : 1+1=2

Fill in the blanks SO that the resulting
statement is equivalent to the impli-

cation p—>4 :
(i) If then
(i) ____ only if g
(i) ___ is mecessary for
(iv) ____ is sufficient for

(c)

(1) Every rational number is a real
number.

(2) Not all birds can fly.

UniTt—IV

10. Answer any two of the following questions :

8. (a) Prove that every equivalence relation on 2x2=4

a set S determines a partition of S. 5 (a) Write down Cauchy-Schwarz inequality

() Construct the truth table for the and Minkowski inequality.

following compound statement : 5
(b) Form the equation whose roots
(pva) e (~p)Ap)—(@np) are the roots of the equation
OR 3x*-4x3+13x-7=0  with  sign

. . changed.
9. (a) If R; and R, be two equivalence relation

on a set A, then prove that R "R, is (c)
also an equivalence relation on A. Give

one example to show that union of

two equivalence relations is not an value of 2_1_.
equivalence relation. S a?

If a, B, y be the roots of the equation
agx> +3a;x% + 3ayx+az =0, find the
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(6) 4 (7)

If A, B are two square matrices of order

11. (a) If a, B, y be the roots of the equation (b) o such that AB= L Show that BA=]

x3 - px2 + qx -r = 0 5 then fOI‘m the

equation whose roots are (c) Express the matrix

1 1 1
+—, YU'+—: (IB‘*"“ 4
b o B ¥

(b) Solve the equation by Cardan’s method
x*+6x+7=0. 3

~N A -
o U1 N
O O W

(c) Find the equation whose roots are
square the roots of the equation

xt-2x3 +3x2-x+7=0. -3

into ~a sum of symmetric and
skewsymmetric matrix.

OR 14. (a) Reduce the matrix

12. (a) If x, y, z be positive rational numbers,

prove that 2 206
4 2 0 2
2 2 2\¥+y*z X+y+z
[MJ s xtyia? 2[%) . L 10 3
x+y+z 1 _2 1 9
(b) Show that the equatin into normal form and hence find the
SO -xtex®-2x?-3£0 rank of it. 5
has three positive roots and . two
imaginary roots. 4 (b) 1If
v -2 1 3
Unr— A=|0 -11
13. Answer any two of the following questions : -2 2 1
2x2=4
operation? and A™. 5
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(8) v

OR

15. (@) What do you mean by Gaussian
elimination method? Solve the equation

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

by Gaussian elimination method. 2+4=6

(b) Find the inverse of the matrix

1.2, 1
S - 2
1 1.1
by using elementary transformation. 4
* kK
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