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WEST BENGAL STATE UNIVERSITY
B.Sc. Honours PART-IExaminations, 2016

MATHEMATICS-HoNOURS

PAPER-MTMA-I

Time Allotted: 4 Hours Full Marks: 100

The figures in the margin indicate full marks. Candidates should answer in their own words and adhere to the
word limit as practicable. All symbols are of usual significance.

Group-A

Answer any Jive questions from the following 5x5 = 25

1. (a) If two integers 'a' and 'b' be prime to each other, then prove that (a + b) is 3
prime to ab.

(b) IfG.C.D. (a, b) = 1 = G.C.D.(a, c), then show that 2

G.C.D. (a, b, c) = 1.

2. (a) Up be a prime and be not a divisor of a, then show that aP
-
1 =l(modp). 3

(b) Show that the number of prime integers is infinite. 2

3. (a) Use congruence to show that 2511
+

3 +5211
+

3 is divisible by 7. 3

(b) Show that the square of an odd integer is of the form 8k + 1. 2

4. Show that the general value of (1+ i tan ari is

ea+2mn {cos(logcosa)+isin(logsina)}.

5
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If tan{O+i¢)=sin{a +ip), then sho~ that cotpsinh 2¢=cotasIn 20 5

1 1C 7 16. (a) If x+-=2cos-, then show that x +-7. =- 2.
x 7 x'

3

-l+i.J3 .
(b) Express . In polar form,

l+z
2

;. Solve the equation x5 -5x4 +9x3 -9x2 +Sx-d=O. 5

~. (a) Remove the second term of the equation x3 +6x2 +12x-19=0 and hence 1+2
solve the given equation.

(b) If a be a root of the Cubic equation x3
- 3x + 1=0, then show that the other 2

roots are (a2 -2) and (2-a-a2
).

,
~. (a) If a,p,y be the roots of the equation x3 -9x+9=0, then show that 3

{a- p)(P-y )(y-a )=±27.

(b) Apply Descartes' rule of signs to show that the equation 2
X4 + 2X2 -7x-5=0 has two real roots and two non-real roots.

Group-B

Answer any two questions from the following 1Ox2 = 20

10.(a) If X; Y, A be three non-empty sets such that A r,X =A nY and 3
AuX=AuY, thenprovethatX= Y.

(b) Define an equivalence class of a relation R on a set A. Prove that any two 1+3 = 4
• equivalence classes are either disjoint or equal.

(c) Prove that a finite integral domain is a field. 3
" J
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J l.(a) Prove that intersection of any two equivalence relations on a set is an 2
equivalence relation on that set.

(b) Let A={a,b,e}andLet f:A~A, g:A~A be givenbyj{a)= b,j{b)=e, 1+1+1=3
j{e) = a ; g(a) = a, g(b) = e, gee) = b. Evaluate fog and go f and show
that fog ;I; g 0 f .

~) Let (G, *) be a semi-group and for a,b EG each of the equations a * x = b 5
c and y * a = b has a solution in G. Then show that (G, *) is a group.

12.(a) Show that the set of integers modulo 6 form a ring with respect to addition 4+ 1 = 5
and multiplication modulo 6. Is this an integral domain? Justify your answer.

(b) If a be a fixed element of the group G, then show that the set 5
N(a)={x E G!xa=ax} is a subgroup ofG.

B.(a) If (R, +,.) be a ring such that a2 =a, for all a E R, then prove that (R, +,.) 5
is a commutative ring.

(b) If a.b.c e F a field and a;l;O, then show that the equation ax+b=c has a 5
unique solution in F.

Group-C

Answer any three questions from the following 5x3 = 15

14. Show that (S-b)2

(s-e)2

where Zs=a+b+c.

(s _a)2

(S-b)2 =2s3(s-a)(s-b)(s-e),

e2
5
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Find the value(s) of k for which the system of equations

x+ y-z=l,
2x+3y+kz=3,

x+ky+3z=2

has (i) no solution, (ii) unique solution, (iii) more than one solution.

16. If A and B be two matrices, such that AB = A and BA = B; then show that A
and B are idempotent. •-I:l .- A- ~ Po 04 ~ A-'.i'l-

K"'U - (s-A .
If the sum of the elements in each row of a real non-singular matnx be
k (;t: 0), then show that the sum of the elements in each row of the inverse
matrix is k-I

•

17.

Let A and B be real orthogonal matrices of the same order such that
IAI+ IBI= O. Show that (A + B) is a Singular matrix.

19. Reduce the -real quadratic form 2X2+2/+5z2-4xy--2zx+2yz to Its
normal form. Then show that the quadratic form is positive semi-definite.

Group-D

Answer anyone question from the following

~.(a) A factory is engaged in manufacturing three products A, Band C which

involve lathe work, grinding and assembling. The cutting, grinding and

assembling times required for one unit of A are 2, 1 and 1 hours

respectively. Similarly they are 3, 1, 3 hours for one unit of B nd 1, 3, I

hours for one unit of C. The profits on A, Band Care Rs. 2, Rs. L. and Rs. 4

per unit respectively. There are available 300 hours of lathe time, 300 hours

of grinder time and 240 hours of assembly time. Formulate an LPP for

maximum profit.
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)B) Solve the L.P.P. by graphical method:

Maximize Z = 4xI + 3X2

Subject to 3x1 +4X2 ~12,
2XI+5x2~lO,
Xl +X2 z l,
XI,X2~O.

21.(a) Show that XI = 2, X2 = 2, X3 = 3 is a feasible solution of the system of
equations:

Reduce the feasible solution to a basic feasible solution.

(b) Two linearly independent equations with three variables are given below:

3xl +X2 -6x3 =1,

2Xl -3x2 -4X3 =5.

Find, if possible, the basic solution with X2 as a non-basic vanable.

Group-E

Section-I

Answer any three questions from the following

Reduce the equation 3X2 + lOxy + 3l- 12x - 12y + 4 = 0 to its canonical
form and state the name of the conic represented by it.

p.

23. PSP'is a focal chord of the conic .!..=l+ecosO. Prove that the angle
r

between the tangents at P and P'is tan-I(2esin2a]; where a is the angle
l-e

between the chord and the major axis.
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24. If the equation ax2 + 2hxg + bl + 2gx + 2fy + c = 0 represents two straight 5
lines equidistant from the origin, then show thatj" -l = c(bf2 - ai).

7~. The straight line ax + by + c = 0 bisects an angle between a pair of straight 5
lines of which one is Ix + my + n = O. Show that the other line of the pair is
(Ix + my + n) (a2 + b2

) - 2 (al + bm) (ax + by + c) = O.

26. Find the polar equation of the chord joining two points on the conic 5

i=l-ecos(B-r) with a - p and a + p as their vectorial angles. Hence find
r
the equation of the tangent to the conic at B= a.

27.

.?S.

79·

30.

31.

1076

Section-If

Answer any three questions from the following. 5x3 = 15

Find the image of the point (4, -2,3) in the plane 2x - 3y + z = 7. 5

Show that if the straight lines whose direction cosines are given by
al+bm+cn = 0, fmn + gnl + him = 0 be parallel, then one of the relations
.Jaj ±.Jbi ±..Jch =0is true.

5

Find the shortest distance and its equation between the lines
x y+l z-2
-=--=-- and 5x-2y-3z+6=0=x-3y+2z-3.
4 3 2'

5

Find the equations of the lines of greatest slope and least slope on the plane
3x -4y + 5z - 5 = 0 drawn through the point (1,2,2) given that the plane

4x - 5y + 6z - 6 = 0 is horizontal.

5

Show that the surface generated by straight lines,y = 0, z = c; x = 0, z = - c
and the curve z = 0, xy + c2 = 0 is; - c2 = xy.

5

6
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