0 2b ¢
(b) Find the values of @, b, c if A=|a b -c|is

a -b ¢
orthogonal. T
ik 35
9. (a) Diagonalise the matrix A=| 0 2 1]. 7%
-4 4 3

(b) Using Gram-Schmidt orthogonalization. process,
construct an orthonormal basis of V3(R) with
standard inner product defined on it, given the
basis u; =(1,1,1), u; =(1,-2, 1) and u3=(1, 2, 3).
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Ro 1IN oS —
3008
B. Tech. 1st Semester (CSE)
Examination — March, 2021
MATH - | (Calculus and Linear Algebra) -
Paper : BSC-MATH-103-G

Time : Three Hours ] [ Maximum Marks ; 75

Before answering the questions, candidates should ensure fhas they have
been supplied the correct and complete @&g: paper. No gﬁi in
this regard, will be entertained after examination.

Note: Attempt five questions in all, selecting one question
from each Unit. Question No. 1 is compulsory. All
questions carry equal marks. - _ ]

1. Adswer the following questions in brief: 2.5 x 6 = 15

(a) State Taylor's and Maclaurin theorem with
Y :
reriginders.

(b) Examine“the linear independence of the following
set of vectois

((1,2,3),(1,1,1), (0, 1,2))
(c) Show that for two matrices A and B, (4B)™ =B'AY

(d) Show that the function T : R® — R? defined by
T(x,y,z) = (| x|,y -2) is not a linear transformation.

3008-2500-(P-4)(Q-9)(21) : Rl O.
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(e) If T: U —» V is a linear transformation, then show

that ker T is a subspace of U.

(f) If A is a square Bm._u._x prove that (A + A') is

symmetric and (A — A) is skew-symmetric.
UNIT -1

1 1
2. (a) Evaluate dt ﬁ|| u
@ x—0 am sin? x

7

(b) Prove that equation of the evolute of the ellipse

2 2

at b2

3. (a) Find the volume generated by revolution about

initial line of r = a(1 — cos.0).
(b) Prove that:

~UNIT -1
IS 2 35 4
4. @) If A=|-1 2 1|,B=|1 2 3
lo 02 -11 2
and BA and show that AB # BA.
23 181
) Fnd (e Tank ot A et A L
(b e of ama s g =
G & @

3008-2500-(P-4)(@-9)(21) (2)

—7

7

8

, compute AB

7%

7%

5. (a)

(b)

6. (a)

(b)
7. (@)

(b)

8. (a)

3008-2500-(P-4)(Q-9)(21)

Using Cromer's rule, solve the following equation :
x+3y+62=2;3x—y+42=9;x-4y+22=7. 7%

Solve the following system of equations by using
Gauss-Jordan elimination method : 7V

dy+z =2;2x+6y—2z=3;4x+8y-5z=4.
UNIT - 1ll

Show that the set {(2, 1, 4), (1, -1, 2), 3,1, -2)} form
a basis of R®. 7

‘If T: R* > R®is a linear transformation defined

by T(1,0,0,0) = (1,1, 1), T(0, 1, 0, 0) = (1, -1, 1),
T(0,0,1,0)=(1,0,0) and T(0, 0,0, 1) = (1, 0, 1),
then verify that Rank T + Nullity T=dim R®. 8
Let T : U — V be invertible linear transformation
and T : V — U be its inverse. Then show that T"
is also a linear transformation. 7%
If T, and T, be two linear operators defined on R?
s.t. Ty(x, ) = (x + ¥, 0) and T,(x, y) = (-, x). Find a
formula for the operators : 7%
) T
(ii) T,T,
e
(i) Ty
UNIT - IV
Find the eigen values and eigen vectors of the
1 -3 3
matrix A=|3 -5 3 8
6 -6 4

(3) P.T.O.
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