© This question paper contains 4+1 printed pages]

| | Roll No.
S.No. of Questi;)n Paper. . 8143
Unique Paper.Codve K 235486 : | . _ : *D )
Name .of the Paper 1 Linear‘ Algebra ﬁnd Caiéulus
- Name of the Course : 'B.A. (Hons.) (For Economics ans.)
Semester RS v
Duration : 3 Hou‘rs-. o - L _ © Maximum Marks : 75

1.

.(V‘Vr.ite‘ your Rol} Né. on thé top imr;?ediate?y oﬁ receipt of 'ti‘zis qugstion’ pdper.)

Attempt six questions in-all, selecti_ng two qugstions from. each Section.

‘Sectiqn I
(@) Let
- R’={(a,4a,):4,q, eR}.
Prove that R? is a \./ect(')vr' space over R with addition and écalar multiplication d¢f1ned
as :
.(.a}’-‘.lz) + (b, sz = ‘(.al +b,a,+ bz). |
a(a,, a,) =4'(oca,, oa,) whére ‘(c:zl,' az), (bl,'bz) e R%, d € R : 6
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Define basis'of a Vector space. Prove that Athe, follo“}ing' subset S of R3 is a spanning
set of R3, but not a basis of R3, |
S ={(2,2,3), (-1, -2, 1), (0,1,0)}. - 6
If A and B are symmetric matrices, show that AB + BA is syin_metn'c and AB - BA
. is skew symmetric. - - | : . 4
State rank;nullity Theorem. Let T:R® — R’ be a linear transformation given
by :
. T(,0,0) = (1,,0)'; T(0,1,0) = (2,-1) and T(0,0,1) =(4,3).
 Find TQ, -3, 5. e

Cdnsider the vectors :

©

. v1'= (190919_2)5 v, = (031,132)3 V3 =‘(151’1’3) in R4'

Is S = (v, v,, ;) linearly dependent or linearly independent ? B 6 .

Using inner product, compute the angle between the diagonal of the cube and one of

its sides. S : : _ o : 4
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Let T:R* > R’ be a linear operator defined by :
T(x,y,2) ¥'(x +ty+z,y-z, 2x + 2).

‘Find. the standard matrix A representing T and verify T(X) = AX. _ o 8

Define an orthonormal basis of R3. Prov¢ that the set : ‘ .

(E -1 ZMEE -_1) (l,-_2 :%)
I\37373)(3’3°3/)°\3 33

~ form an orthonormal set in R3 wnh respect to standard inner product. - 8

Section 11
Use g-§ definition to prove that the following funetion is continuous at x = 0. -

xcosl if x#0

va(x)=. x

. 6
0 if x=0 '
Determine the points of discontinuity of the following function :
f@)=|x|+[x], xeR. 8

PT.O.
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(@) State the Lagrange"S Mean Value .theorem and use it to prove that for all

“x,yinR:
ISinx—giﬁylslx—yl_.' - o 6
® Lét
R
Find \;alues of a and b (in terms of c)' such thatv f '.(c)' exist. - 6

(@) State and check the validity o'f Intermediate value theorem for the
function : -

f(x) =

I-x if 0gx<1
=1-xif -1<x<0"

-'(b) Let f be a continuous function on [a, 5] ,_ahd > CTD g , X, be points of -

[a, b]. Show that there exiSt a point ¢ €[a, b] such that : -

f(c)?f(x1)+f(x2); ......... +vf(x,,‘)
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Section 111
7. . Locate all relative extrema and saddle point of the following functions : | 9%,
O fmn=3-20+y -8y
(il;) | S y)=xt+yt —4xy.
Also find their relativé extremes value.

8. et

fxy) = x;?:yﬁ it (x,)%(0,0)

0 if (x,y)=(0,0)

show that f{x, y) has directional derivatives in all directions at (0, 0) but is not continuous
at that point. o ' 9%

9.  Using Taylor’s theorem, expand xy” + 2x — 3 in the powers of x — 2 and y + 1. 9%
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