C. S. (MAIN) EXAM, 2009
Sl. No. 402 C-DTN-J-NUA

MATHEMATICS

Paper—I

Time Allowed : Three Hours Maximum Marks : 300

INSTRUCTIONS

Each question is printed both in Hindi and
in English.

Answers must be written in the medium
specified in the Admission Certificate issued
to you, which must be stated clearly on the
cover of the answer-book in the space
provided for the purpose. No marks will be
given for the answers written in a medium
other than that specified in the Admission
Certificate.

Candidates should attempt Question Nos. 1
and § which are compulsory, and any three
of the remaining questions selecting at least
one guestion from each Section.

The number of marks carried by each
| question is indicated at the end of the
| question.

| Assume suitable data if considered necessary
and indicate the same clearly.

Symbols/notations carry their usual
mearnungs, unless otherwise indicated.
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Section—A

1. Attempt any five of the following :

(a) Find a Hermitian and a skew-Hermitian
matrix each whose sum is the matrix

[ 2i 3 sl
[ 1 343i D

(b) Prove that the set V of the vectors
(xy, X5, X3, X5) in R* which satisfy the
equations x; +x, +2x53 +x, =0 and
2x; +3xX, —Xx3 +x4 =0, is a subspace
of R*. What is the dimension of this
subspace? Find one of its bases. 12

(c) Suppose that f” is continuous on [1, 2]
and that f has three zeroes in the
interval (1, 2). Show that f” has at least
one zero in the interval (1, 2). 12

(d) 1If f is the derivative of some function
defined on [aq, b], prove that there exists
a number n e [q, b], such that

[rwat=rmp-a 12

(e) A line is drawn through a variable point
2 2

on the ellipse * Y _ 1, =0 to meet
2 2
a b
two fixed lines y = mx, z=c and y = —-mx,
z = —c. Find the locus of the line. 12
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LGUus—-=<h

frafafaa 4 9 1 gt & 39 Sifsie .

(%) = gHA I = faum-zfifdt e aem
ﬁﬁﬁ,ﬁmtﬁnﬁwfﬁ%ﬁwé

21 3 -1
1 2+31 2
—1+1 4 51

(@) fag fifse 5 R? & gizwd (%1, X5, X3, Xa)
T W2 V, S GHIEOT X + X5 +2X5 + X4 =0
IR 2x; +3x, — x5 + X, =0 T HIE HLT B,
R* &t s 3uawf® 31 3@ IumwiE =1 =0 3mEm
R7 THEHT U IMMUN Fd Hifsa

(M) =M= e & (1, 2) W 7 daa ® 3 eiaud
(1, 2) 3 f & o 3= 2| swise fF oo
(1, 2) § f£” =1 FA-B-FH UF T 2|

(7) =fe [q@ b] W aftwifba fFdt wem =1 awas [
3, @ wifaa i fF = vl 5= ne [q b)
HIS[g 3, I

[[r@dt=rmp-a

2 2

(%) a“rﬁqax—z+—=1, z=0 W uF ufEd fag

a b*?
d 8w @ g @eid y=mx, z=c
AN y=-mx, z=-c & Ham & fau =i=h
STt 21 39 @ & faeguy & 319 Hifsg)

12

12

12

12
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2. (a)
(b)
(c)
3. (a)

Find the equation of the sphere having
its centre on the plane 4x-5y-z=3,
and passing through the circle

x? +y? +2%2 -12x-3y+4z+8=0

3x+4y—-5z+3 =0

Let % ={110),(1,01),(0,11} and
B ={21,1),( 2 1), (-1 1, 1)} be the two
ordered bases of R®. Then find a matrix
representing the linear transformation
T:R3 5 R® which transforms .%# into

‘. Use this matrix representation to
find T(x), where x = (2, 3, 1).

If x=3+0-01 and y=4+0-01, with
approximately what accuracy can you
calculate the polar coordinates r and 6
of the point P(x, y)? Express your
estimates as percentage changes of
the values that r and 6 have at the
point (3, 4).

Find a 2 x2 real matrix A which is both
orthogonal and skew-symmetric. Can
there exist a 3 x3 real matrix which is
both orthogonal and skew-symmetric?
Justify your answer.

Let L:R* 5 R3® be a linear transfor-
mation defined by
L((xy, x5, x3, x4))

=(x3 +x4 —x) — X3, X3 —Xp, X4 —X;)
Then find the rank and nullity of L.

Also, determine null space and range
space of L.
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Ush U Telsh o1 RIS I1d hitae, et s
gadd 4x —5y—z=3 9 & AR S FA

x? +y? +2%2 -12x-3y+42z+8=0

3x+4y-5z+3 =0

q ¥ TS @A
difst 2 ={110),101, (0 11} 3K
B =1{211,121,(-1,11)} & =g
e 2 R3 3| 99 ©F =g+ "wem Hifw,
St W@ e '@ T:R® 5 R32 =
FEgo = & |1 B R B H i 2
39 regs fawgur w1 T(X) 3 wR % g
TEATA whifsy, SEl X = (2, 3, 1) &1
At x=3+0-013M y=4+0-01 %7, ° =19
forg P(x, y) & ygdtm fAdemsnt r 3 6 =1 o
frat aftgear & @iy 9fea . |&d 87 319
YA UTEHAAT 1 34 GE1 & Yfawraar aiEd-) &
w9 H ou=n Hifsre, s g (3, 49) Mr 3o
&l
T UH 2 x 2 IRdias g A &l Hie I,
St enfrees e fSug-wafia €4 81w w0
3 x 3 ardfash e Al B wwal g, S orfeeh
AR foum-gufyg @91 817 399 39 & gy o
Teflel U hifr | |

fifse L:R* - R° s @ as sqiawm 2,
=1

L{(xli xzs x3r xd}])

12

20

20

20

=(x3 + x4 —X) —Xg, X3 —X3, X4 —X)

o gftarfia 211 aa L =1 w2 3R s=ran =6t JreA
s Wy & L 1 3= gafe 3w gfmr gafe
=1 i FPufwr Hifso

20
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