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Section A

.-;_:(1o'x1=10 Marks)

Ten MCQs/Fill in the Blanks of 01 Mark each Choose the correct answer as
applicable. i

1. The system of equatuons represented by a mat_rtx A)( _. is inconsistent if
A R(A) s not 'equal to’ R(A g) o

A. The matrix A is not a diagonal matrix.

B. The eigen values of matrix are 1, 2 and 4
C. The eigen values of matrix are 1 and 2
D. None of the other options

3.Let X and y be two arbitrary, 3x3 nin -zero, skew -symmetric matrices and

Z be an arbitrary 3x3 non-zero symmetric matrix, Then which of the following
matrices is skew symmetric?

a) y3z%t— z%y? b)) aM +y¥ c) x*z3 — z%x3 d) None of these



4) The curve passing through (0,1) and satisfying sin (%) =C" s
a) cos {O’—;Q}:c’ b) sin

P

5) The complementary function of (D3 +D*—-D~1)y=01s
a) ce¥ — (e +3x)e™ b)cie™ + (¢ + czx)e* ) cie* + (¢ + cax)e™

d) cie™ + (c; + c3x)e”

6) The number of arbitrary constants in the partlcuiar solution of a
differential equation of third order is:
a) 3 b) 2 )i d) _:0--_

7)YThe number of non-zero rows in an echelon form is called?

a) rank of a matrix b) cofactor of the matrix ¢) reduced echelon form
d) conjugate of the matrix

8) The curve x3+y? —3axy has symmetry about

A. x-axis

B. y-axis
C. about line y=x
D. about y=-x

9) The value of the line integral f (nyzdx + 2x2 ydy + dz) along a path
joining the origin and the pomt (1,1,1) s

a) 0 b) 2 c) 4 d)6

10). [ ¥ +yd)ddy =

3 7 i 4 2
a) = b) = ) d)
Section B
Five Questions of 02 Marks each (5X2=10 Marks)

11. Find nth order derivative of y=e** cos?x

12. Find rank of the given matrix by reducing to echelon form A=

01 2 1
1 2 3 2
1 1 3



d - -
13. Solve a‘i' = @2X73Y 4 4x2p73Y

14. A particle moves along the curve X=t3+ 1,y = t?,z = 2t + 3, where t is
the time. Find the component of velocity and acceleration at t=1 in the
direction I +] + 3K

15. If u=xy-yz-zx, v=x*4y% + z2, w = x + y — z, determine whether they

are functionally related or not, if so find the relationship between them.

Section C

Seven Questions of 10 Marks each of w ich ;'é'ﬁy.OS questaonsto be answered.

16.a) If yﬂ(x2 — 1)™, then show that

—n(n+ 1)yn' (5 marks)

16. b) Using Lagranges s method of undetermined mult:p!:ers find the maximum
and minimum d;stances of the pomt (3; 4 12) from the sphere

(5 marks)

} prove théf':'__:__f}g;;:

L9 0%u  tanu 13 | tan?u
gm0ty 13
dx? Xy Oxdy * ' 9y? 12 \12 + 12 ) (5 marks)

17.b) Find the directional derivative of f(x,y,z2)=4e**~Y*Z at the point
(1,1,-1) in the direction towards the point (-3,5,6) {5 marks)
18.a) The upward speed v(t} of a rocket at time t is approximated by

v(t) = at? + bt + c, 0 £ t £ 100 where a, b, and ¢ are constants. It has been
found that the speed at times t = 3, t = 6, and t = 9 seconds are respectively, 64,
133, and 208 miles per second. Find the speed at time t = 15 seconds. Solve the
problem using Gaussian Elimination. (6 marks)

18.b) Find the eigenvalues and eigenvectors of A:LZL _11] (4 marks)
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19. a) Find the characteristics equation of the matrix A=[0 1 0] and hence

i1 2
find 471 . Also, find the matrix represented by

AB —BA7 +7A% - 3A5 + A* —5A% + 842 - 24 +1 (5 marks)
(b) Test for consistency

X+y+z=6;x+2y+3z=14; x+ 4y + 7z = 30 and sclve them.
(05)

20.a) Define Hermitian Matrix and Skew Hermitian Matrix.

it A= [2RE 3 T1+3

e 14— ], show that AA* is Herrh"ilf:i__e_n_matrix,

where A* is the conjugate transﬁes_e of
(04) T

b)  Find the Eigen values and Eigen ve:'ci:t:(_)t{s fo?'é'h_:e“:matrix

0 1 0
[0 0 1

1.-3 3

A

(06)

21.a) If cis a S|mple closed curve in the xy plane not enclosmg the origin, show
I-x

YJZT (5 marks)
21.b) Find the area between the parabolas y2 =4ax and x2 =4ay.

that using Green s theorem J. F.dR = 0, where F—

22.a) Prove that F = (6xy + z3)i + (3x* — 2)J + (3xz% — y)k s irrational. Find a scalar
function @ (X, y, z)such that F =V g.
(05)

b) Find the work done in moving the particle under the field of force given by
F = (x% -y + x)i — (2xy + y)j in the xy plane from the point (0, 0) to (1, 1)
along the curve y? = x.

(05}



