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1a) Let H be a subspace of R* spanned by the vectors v; = (1,-2,5,-3).
v, =(2,3,1,—4), v3=(3,8, —3,—5) Then find a basis and
dimension of H, and extend the basis of H to a basis of R*.
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1b) LetT:R3® — R3 be a linear operator and B = (v, v,,v3) be a basis of R3
over R. Suppose that Tv, = (1,1,0), Tv, = (1,0,—-1), Tv; = (2,1, —1).
Find a basis for the range space and null space of T.
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1c) Discuss the continuity of the function

1

f(x)={m’ *#0
0, x=0

for all values of x.
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1d) Expand In (x) in powers of (x — 1) by Taylor's theorem and hence find
the value of In(1.1) correct up to four decimal places.
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1e) Find the equation of the right circular cylinder which passes through
thecircle x> + y> +z2=9,x —y+ z = 3.
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2a) Consider a linear operator T on R3 over R defined by T(x,y,z) =
(2x,4x —y,2x + 3y — z) is T invertible ? If yes, justify your answer and
find T~
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2b) If u=(x+y)/(1—xy)andv =tan"lx + tan~! y, then find
d(u,v)/d(x,y). Are u and v functionally related? If yes, find the
relationship.
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2c) Find the image of theline x =3 —6t, y =2t, z =3+ 2t inthe plane
3x +4y —5z+ 26 = 0.
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