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Al symbols are of'usual significance. 

GROUP-A

Answer any three questions from the following 5x3 15 

.(a) Let a and b be two positive integers such that G.C.D of a,b = (a, b) = 1. Prove that 
(ac, b) = (c, b). 

2 

(6) Let a >l and m, n are positive integers. Prove that (a"-1, a" - 1)=a -1. 

2 Ifp is prime then prove that there exist no positive integers a and b such that a* = pb* 

Solve: 11 lx= 75 (mod321). 3. 

4. (a) Expand cos 58 in powers of cos6. 

(b) Find all the values of (-i)". 3 

5. Express 'in the form a + ib, with a, b reals. Use it to find the value of sin (logi') in 2+3 

integer. 

6. If z =x+iy then prove that | sinh y |S max (| sin z |,| cos:|) s cosh y. 

7. (a) Find f(r-3) if f(x-2) = 4x+3x-x+2. 

(6) If the expression x+3px* + 6qx +r and r +2px+ 2q have a common factor, 

show that 4(p-24) 4g-pr) = (r-2pq)*. 
b+c 

If a, b, e, are roots of *+q* +r =0, form the equation whose roots are 8. 5 
a 

a +b+a 
2 

9. 5 Use Strum's function to show that the roots of the equation x"+5x° -13x+5 = 0 are 

all real and distinct. 
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GROUP-B 

10x1 = 10 
Answer any one question from the following 

3 
10. (a) Let A, B, C be three non-empty subsets of a set S. Then prove that, 

(A\B)xC =(4xC)\(BxC). 
(6) A relation p on the set of real numbers R is defined as follows: apb if and only if 

alsb. Show that p is transitive but neither reflexive nor symmetric. 

(c)Define injective and surjective mappings. 
Let f:AB, g:B-C, h:BC be three mappings such that/is surjective and 

g°f=hof. Prove that g= h. 

3 

1+3 

3 11. (a) Let N be the set of all positive integers. Let R be the relation on N defined by 

R={(a. b)EeNxN: a-bs0. 
Prove that R is a partial order relation on N. 

3 
(6) If f:S>Tis one-one onto, then prove that :T>S is one-one onto. 

() Prove that a semigroup is a group if it a quasigroup. 4 

12. (a) In a group G, prove that (a")=a, where ae G and hence show that group of even 

order contains an element of order 2. 

(0) In an Abelian group G. prove that (ab)" = a"b" for all a, be G, where n is an integer. 

(c) Prove that anon-empty subset H of a group G is a subgroup of G if and only if for all 

a, be H, abe H 

13. (a) If R is ring with unity 1, then show that R has characteristic n if and only ifn-1=0. 

(b) Prove that every finite integral domain is a field. 

(c) Show that Q (V2) ={a+b y2 :a, beQ} is a subfield of the field R of real numbers, 

where Q is the set of rational numbers. 

GROUP-C 

55 Answer any one question from the following 

5 
14 If A be a skew-symmetric matrix and (/+ A) be a non-singular matrix, then show that 

B= (l - AXI+ A)' is orthogonal, where / is the identity matrix of the same size as A. 

15. Compute the inverse of the matrix A by using row operations, where, 

A=|4 2-1 
173 1 

Find the non-singular matrices P and such that PAQ is in the normal form and hence 16. 4+1 

find the rank of the matrix 

1 
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17, Apply Iaplee's method slog seeend ad third rows n prove that 

d 

or a Mquare matrix A of order n, prowe that AadjA)= (adjA)A= (det A)/,, where , 

demtes the identity matrin of oxdeI 

5 

Reduce the quadratie form 2xAyz 4 bzx 4y 4 inty its ormal form and obtain 

the rank, sigature and ature of the form, 

19 

GROUP-D 

Answer ny one question from the ollowing 101= 10 

20. (a) A company has a mamufacturiny unit produciny two types of products, product A and B. 
Al a time only one 1ype of production is pible, t reguires 35 minutcs to produce one 

unit of product A and 25 minutes to produce one unit of product . The raw material 

required is 1A kgs for one unít of product A and 2.0 kys for one unit of product B. The 

actory can run 35 hours per wcck and the raw material available is 140 kg per week. The 

profit for the products are Rs. 1B0 and Rs. 230 per unit of product A and product B 

respectively. Formulate an LPP to mazimizs the prolit, 

5 (b) Solve graphically thc IPP: 

Maximize: z= 2x 4 3kz 

Subjcct to Ax + 3x, 12 

+4 21, (a) Verify whether , g 2, X =| i, a leasible solution of the system of equations: 

2x +3xy + Sx, =13 

Reduce it to a basic feasible nolution, if pomible, 

(b) Show that (2, 0, 1) in a oluticon of the nyrstem of cquations 142+2 

2x43s tAx,8 
4 3x + 2x, 4 

Justity whethier this is a busic molution, F'ind another solution of the system which is a 

basic solution, state basie and non-basic variables, 

GROUP- 

Secton- 

5%1 5 AUHWer any ome quexthon from the following 

5 Reduce the cquation 5x 4 4xy + 8y-14x20y-190 to its canonical form and 

henee identify the conic represented by 1. 
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23 Show that the product of the perpendicular distances from the point (i. y1) to the lines 

represented by ars + 2hny +by =0 is tn *byT 
(a-b + 4h 

Show that the triangle formed by the lines av +2hxy + by? = 0 and +my = 1 is 24. 

right angled if (a +b\at +2hlm + bm ) = 0. 

25. If the straight lines r cos(O-a,) = p, ,i =1,2, 3 are concurrent, prove that 

P sin(a-a)+ p, sin(a -)+ P; sin ( -a%)=0. 

Show that the equation of a circle passing through the pole can be written in the form 

r=A cos6+B sin 6, where .4, B are constants. 
26. 

Section-II 

5x1 5 Answer any one question from the following 
Show that the straight lines whose direction cosines are given by al + bm + cn = 0 and 

fmn+ gnl+ hlm = 0 are parallel if yaf +bg tVch =0. 
5 27. 

Find the mirror image of the point (2, -1, 3) about the plane 3x-2y+ 7z = 0. 28 

29 Find the equation of the plane passing through the point (2, 5,-8) and perpendicular to 
each of the planes 2x-3y +4: +1 = 0 and 4x +y-2 +6 = 0. 

A variable plane with constant distancep from the origin cuts the coordinate axes at A, 
B, C. Three planes are drawn through the points A, B, C parallel to the coordinate planes. 

30. 

Show that the locus of the points of intersection is given by 
p 

Find the equation of the straight line passing through the origin and interest both the lines 
3x+2y+4z-5 = 0 = 2x-3y + 4z +1 and 2xr-4y + z + 6 = 0 = 3r-4y+ z -3. 

31. 

N.B. Students have to complete submission of their Answer Scripts through E-mail/ Whatsapp 
to their own respective colleges on the same day/ date of examination within I hour after end of exam University/ College authorities will not be held responsible for wrong submission (at in 
proper address). Stuudents are strongly advised not to submil mulliple copies of the same answer 
Script. 
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