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Group—-A
(Answer any five questions) [5x5]

) . u n
1. State De Moivre's theorem. Use it to prove that a" +p" =22 lcosf, where a3 are the roots of the

equation x> —2x+2==0and n is positive integer. [1+4]
2. Find the values of (i —1)%. [5]
3. If o, B, v be the roots of the equation x*+px*+qgx+r =0, form the equation whose roots are
o+pB, B+y, y+o. Also find the value of (B+7vy)(y+a)(a+p). [4+1]
4. Solve the following cubic equation by Cardan's method: x*-18x —35=0. [5]
13 37 73
5. a) Findthevalueof: 19 43 79|. [2]
15 39 75

b) Find the equation whose roots are greater than the roots of the equation x* +8x*>+x—-5=0by 2. [3]

a—-b-c 2a 2a
6. Showthat:| 2b b-c-a 2b |=(a+b+c)’. [5]
2C 2C c-a-b
1 3 4
7. a) IfA+l,=|-1 1 3], evaluate (A+1,)(A-L,), where I3 represents 3x3 identify matrix. [3]
-2 -3 1
3 4 -6
b) Find the rank of the following matrix |2 -1 7 |. [2]
1 -2 8
8. Show that the system of equations : X+y+z=6,Xx+2y+3z2=14,x+4y+7z=230is consistent and
hence solve it. [5]
Group—-B
(Answer any five questions) [5%5]
9. a) Prove that the mapping f:[0,n] >R, defined by f(x)=sinx,xeRis neither injective nor
surjective. [2]
b) Let f:R — Rbe defined by f(x)=2x+3,x eR. Prove that f is bijective and find . [3]
10. a) Inagroup (G,=)prove that axb=a=cimplies b =c, wherea,b,ceG. [2]

b) Consider the group (Z,*) where ‘*’ is defined by a*b=a+b+1, V a,beZ (the set of integers).
Find the identity element in this group and find the inverse of ae Z. [3]
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Prove that the set S:{[c dj:a, b,c,d e R; ad—bc=1}is a subgroup of the group of all 2x2 non-
singular real matrices with respect to matrix multiplication. [5]

Assuming the set T={a+b\/§:a,be<@} as a ring with respect to usual addition and multiplication,
prove that it is a field (Q is the set of rational numbers). [5]

Write down the matrix associated with the real quadratic form : x*+y*+z*+yz. Find the eigen
values of the matrix and hence determine the nature of the real quadratic form. [5]

Show that A ={(12,1),(0,1,0),(0,0,1)}is a basis of R*®. Express the vectors (1,2,3) € R%as a linear
combination of the basis A. [2+3]

a) State the Cayley Hamilton Theorem. [1]
1 3
b) Find the eigen values of the matrix (4 SJ and one eigen vector corresponding to any one eigen
value. [4]

a) Let T= {(x, y,2) e R*x* +y° = zz} Is T a subspace of the vector space R*? Justify your answer. [2]

b) Let {a,B,y}be a basis of a vector space V over a field F. Letce F,c=0. Prove that {o.+cp, B, v}

is a basis of V. [3]
Group-C
(Answer any five questions) [5x5]

2
a) Let f(x) be a real valued function. Find its domain of definition, where f(x) = Jloge (5)(;)( j . [2]

b) Examine whether 2x® —12x” + 24x +6 is increasing or decreasing on the real line. [3]

5x-4 for O<x<l
A function f(x) is defined as follows : f(x) =14x*—-3x for 1<x<2
3x+4 for X=2,

examine the continuity at x = 1 and differentiability at x = 2 of f(x). [3+2]

If y =cos(m sin™* x), then prove that (1—x?)y,,., = (2n+1)xy,, +(m* —n?)y, =0, also find y, for x = 0.[3+2]

o’u d*u -3
2T T2 = 2"
ox® oy® 0z° (X+y+2)

If u=1log,(x®+Yy®+2z®—3xyz), then show that [5]

State Euler's theorem on homogeneous function of two variables and verify this for the function

u(x,y)=sin(xz+y2). [1+4]
Xy

Find the condition that the curves ax® +by® =1 and a’x* +b'y* =1 intersect orthogonally. [5]
Show that the radius of curvature for the cycloid x =a(6+sin0), y=a(l—cos6) at 0 :g is 2a+/3. [5]

. X2y 1 1 1
Show that the pedal equation of the ellipse a—2+p =1is F :?+F_ el

[5]
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