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Answer any three questions : [3x4]
1. a) Prove that, limf(x)=(if and only if for every sequence {a,} converging to a; f(a,) converges
to (. [2]
b) Is Iirrgsinl exists. Justify your answer. [2]
X—> X
2. a) Prove that Iirrgw =1. [3]
X—> X
b) Find out the limit, Iirrgl_cosx. [1]
X—>! X
3. a) Prove that f(x) = cosx, x e R is continuous on R . [2]
b) Use intermediate value theorem to show that, every odd degree polynomial with real co-
efficients; must have a real solution. [2]
4. a) Let f:(a,b) > Rbeafunctionand let ce(a,b). Also assume that f is differentiable at c. Then
show that f is continuous at c. [2]
b) Prove that di(sin X) =COSX. [2]
X
5. a) Calculate the limit, lim — % 2]
x> X +C0S X
b) Find g—y , where y = x™™ + (sin x)®* +10x°. [2]
X
6. Answer any two questions : [2x5]
a) Consider the vector space R, , of all real 2" order matrices and S is the set of all 2x2 real
skew symmetric matrices. Prove that S is a subspace of R, ,. [5]
b) State the Replacement theorem. Use it to find a basis for the vector space R®, that contains the
vectors (1,2,1) and (2,1,1). [2+3]
c) Solve the system of equations : [5]

X+2y+z2-3w=0
2X+4y+3z+w=0
3X+6y+4z—-20=0

7. Answer any one question : [1x3]
a) Let V be a real vector space with {a,[3,v} as a basis. Prove that the set {a.+pB+v,B+vY,y}is

also a basis of V. [3]

b) Justify that the union of two subspaces of a vector space may not be a subspace. [3]




