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TDC (CBCS) Odd Semester Exam., 2019

MATHEMATICS

( 1st Semester )
Course No. : MTMHCC-102T

( Higher Algebra )

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 from the following
questions : 2x2=4

(@) Expand cos? 8 in the powers of 6.
T .. T
(b) If x, =cos§r—+zs1n—2—r—, then prove that

x;Xxq -+ to infinity = -1
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(c): - Show . that

1 l_l._1_.+---)
7!2‘\/_(1-33332 733

o. Answer either [(@) and (b)] or [(c) and (d) :

y =cosp + isinf,

(@) If x=coso+isina,
Z=cosy+isiny and x+y+2 = xyz, then
‘prove that
cos(B ) +cos(y —a) +cos( —p) +1=0 5

(b)) (i) Show that the product of n, nth
roots of unity is (-1)" . 3

(i) Show that

L2 P N Y PR
E{l 3}’2) 3[1 3%)

() Prove that the principal value of
(@+i)**¥ is wholly real or wholly
imaginary according as

%ylog(oc2 +B?)+xtan” 16 is an even or

odd multiple of g-
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(3)

(d) 1If x;, x5, x3, x, are the roots of the
equation

4_ .3,
x" = x” sin20 + x2 cos20 - xcosa — sina = 0

then show that

Etan‘l X =n1t+_12£_a

5
UNIT—II
3. Answer any two from the following
questions : 2x2=4

(a) Prove that inverse of function if it exists
is unique.

(b) Give an example of a relation which is
symmetric and transitive but not
reflexive.

(c) Define the following :

() Equivalence class
(ij) Portion of a set
4. Answer either [(a) and (b)] or [(c) and @) :
(@) Define bijective mapping. Show that
f: N> N defined by
x+1, if x is odd
flx)= 5
-1, if x is even
is bijective. . S
20J/1206 ( Turm Over )



(4)

7 be defined by f(n) =3n for

) Letf:z-->dg:Z__)Zb“3 defined by

all ne Z an
I ifnisa multiple of 3

n=13 ‘ .
A 0, ifis not a multiple of 3

Vne Z. Show that

gef=Iy and feg#lz
() Consider f:R—-[5 o) .given by
f)= 9x2 +6x -5, where R* is the set of
all non-negative real numbers. Show
‘that fis invertible with
100 = y+6 -1 4
f (y). 3

(d Let f:X—>Y be a map such that
A, Bc X. Then show that

i) flAuB)=f(A)u f(B)
(i) flAnB)c flAN f(B)
The equality hold provided fis 1-1 map.

3+3=6
UNIT—III
5. Answer any two from the following -
questions : 2x2=4
(a) If a=b(modm), then prove that
a¥ =b¥(modm vV K 21
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(b) Find the remainder when 548 is divided
by 24.

(c) Prove that one of every three
consecutive integers is divisible by 3.

6. Answer either [(a) and (b]] or [(c) and (d]] :
(a) State and prove division algorithm. 1+4=5

(b) If aand b are any two integers not both
zero, then ged(q, b) exists and is unique. S

(c) Prove that well-ordering principle is
equivalent to the principle finite
induction. 4

(d) () If a, band c are integers such that
ac=bcimodm), m>0 is a fixed
integer and d=(c, m), then show

that a= b(mod%).

3
(i) Prove that the product of any three
consecutive integers is divisible
by 3. 3
UNIT—IV
7. Answer any two from the following
questions : 2x2=4
(@) Find the equation whose roots are
double the roots of
x3-6x2+11x-6=0
20J/1206 ( Tumm Over )



(6)
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(b)) Remove the second term of the equation

UNIT—V
£ +10x3 +26x% +10x+1=0

9. Answer any ' two from the

, of signs.. followin
(c) = State Descartes’ rule gn questions : 2g><2=4
. : d : : \
8. Answer either [(a) and (b)) or ((c) apd (@) (a) F’rove that any subset of LI set of vectors
(@) If one root of the equation v »
2 -0 eq the sum of ]
x3 +px? +gx+r=0 eqursllsth . (b) Define linearly independent and linearly
the other two, then prove tha dependent set of vectors.

pd+8r=4pq S
(c) Define echelon form of a matrix.

(b) Solve by Cardan’s method :

x3-18x-35=0 S| 10. Answer either [(@) and (b)] or [(c) and (d)] :
(¢ If B,y be the roots of the equation . (@) Prove that the rank of product of two
: x3 +92x2 +3x+4 =0, then find the matrices cannot exceed the rank of
equation whose roots are either matrix. 5
1 1 1 .
o -’_B? B Y—a-, Y B 4 (b) Find the rank of the matrix
2 3 -1 1
(d) If 004 -, 0, be the roots of the 14-1 2o -4
equation 31 3 =2
X"+ px" L4 ppx® 2 4+ ppx" + pp =0 6, B0 =7 5
pn #0, then find the value of
(i) E a12 +ag (c) Solve by Gaussian elimination method :
00y xX+y+z=6
1
. o xX-y+z=2
@ » — v
Za% 3+3=6 2x+y-z=1 5
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(d) (i) Show that the vectors L 2, —3; 4),
(3, -1 2, 1) and (1’ -5, 8’ _7) of R (R)

_ are linearly dependent. 3

(ij Show that the vectors (2,3, 4),
0,5 6) and (0,0, 8 are linearly

. independent. 2
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