(a)

(b)

(a)

(b)

Ho=(04,39%5,p=(0,137=(2,1.1):8=4,2, 2
in R3 then prove that

(i) o is a combination of B and Y.

(ii) P is not a linear combination of y and . (8)
Show that the set S = {(1, 0, 0), (1, 1, 0), (1, 1, 1),
(0, 1, 0)} spans the vector space R3 but is not a basis
set. (7

Determine the linear mapping ¢ : R> — R? which maps
the basis vectors (1, 0, 0), (0, 1, 0), (0, 0, 1) of R3 to
the vectors (1, 1), (2, 3), (-1, 2) of R? respectively.
Find out ¢(l, 2, 0). (8)

Use Gram-Schmidt process to obtain an orthogonal basis
from the basis set {(1, 1, 0), (0, 1, 0), (1, 0, 1)} of R3
with the standard inner product. Q)
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Instructions :

i

It is compulsory to answer all the questions (1.5 marks
each) of Part-A in short.

2.  Answer any four questions from Part-B in detail.
3.  Different sub-parts of a question are to be attempted
adjacent to each other.
PART-A
1. (a) Evaluate lim (sec x — tan x). (1.5}
sh
2
(b) Define basis and dimensions of a vector space. (1.5)
(c) Write down the relationship between Beta & Gamma
function. Find out the value of Beta (2, 3). (1.5)
(d) Define Rank of a matrix. {1.5)
(e) Following vectors are linearly dependent or not
(3. 2, 1), (2, & D, -4 6) (1.5)
(f) Define kernel of a linear mapping. (1.5)
003101/2,000/111/709 [P.TO.



(g) Prove that the matrix A is orthogonal. (1:5)
1 2 2
1
2\ es@vilio iy
(h) Write down the radius of curvature of an implicit
equation. (1.5)
(i) Find out the sum and product of Eigen values of
2 32
B=|-2 1 1| (1.5)
U ;S
() Explain Taylor theorem with Cauchy's form of
remainder. (1.5)
PART-B
n
2 E
2. (a) Evaluate jsin?’x cos? x dx. (8)
0
(b) Find out the coordinates of centre of curvature for any
point on the parabola y? = 4ax, also find out the
equation of evaluate of the parabola. (7)
3. (a) Apply Maclaurin's theorem to fix) = (1 + x)* to deduce
the expression in the power of x. (8)
g 1
(b) Evaluate 1im[s“‘"]". )
x=—0 X
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4. (a)

(b)

(b)
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Find out the inverse of the matrix C

3
Call it &
e

Also find out non-singular matrix P & Q such that PCQ
= I, where I is identity matrix. Verify that C-! = QP.

9
Find out the rank of the matrix D by reducing it into
normal form

(6)

Show that the equations
x+2y-2z=3,
3x-y+2z=1,
2x -2y + 3z =2,
x—-y+z=-l

are consistent and solve them. (8)

Show that the transformation is singular
b Battos Tty Taaies:

Find out the inverse transformation. 7
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