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MATHEMATICS-I111
Full Marks : 100

Time : Three hours
The figures in the margin indicate full marks for the questions.

Answer any five questions

Using Bernoulli’s theorem solve:

i v y_¥ Ay Ly oo
(I) dx-l_x_x2 (Il)dx+x_xy

Find the Orthogonal trajectories (any two):

(i) y=mx+c (iiyxy =¢ (iii) 72 = a% cos @

Solve the following differential equation:

(i) (5x* + 3x%y? — 2xy3)dx + (2x3y — 3x?y? = 5yH)dy =0
(i) +y—-10)dx+(x-y—2)dy=20

Solve the following homogenous differential equations:

N4y ady _ 3 NPy ody
(l)dx2 3dx+2y—e (ll)dx2+2dx+y—x
(iii) (D? + 4)y = sin 3x (iv)(D? — 4D + 4)y = x3e?*

. . d2
Using the method of variation of parameters solve dTZ +y = cosecx

Solve the following homogenous differential equations:

; 2 _ 2 gy — 4y | x-2y
Q) (y* —xy)dx + x°dy =0 (ii) o+ Ty 0
A particle moves along the curve x = 4cost,y = 4sint,z = 6t. Find the velocity

and acceleration attime t = 0.

Find the unit tangent vector to any point on the curve x = Acost,y =
Asint,z = Bt.

2 1 3 -l
For the matrices A = [4 1 0] ,B=|0 2|, verifythat (A.B)T = BT.AT.
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3x2=6

4 x2=8

3X2=6

4x4=16

5x2=10
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4 2 2
2 4 4] as the sum of a symmetric and skew
4 2 2

Express the matrix A =

symmetric matrix.

Using elementary row operations find the inverse of the matrix A =

1 2 1
-1 1 1]
1 -3 1
1 2 -3
Find the adjoint and hence the inverse of the matrix A = |2 3 2
3 -3 —4

Solve the following system of equations using the matrix inversion method:

X+Y+7Z=6;, X+2X=7, 3X+Y+7Z=12

Find the rank of the following matrix by reducing it to the Echelon form:

21 -1 4
A=|1 -1 2 12]
2 2 -1 9
A N R e di dPE|dR| |d2F
If ¥ = sinti + costj + tk , find =le 3| wntlprt
Prove that (i) divr = 3 (i) curlr = 0.

Prove that a vector function a(t) to have constant magnitude iff &(t).i—f =
If f(x,y,z) = 3x?y — y3z? find gradf atthe point (1, -2, —1).

If f = x2yi — 2xz] + 2yzk, find divf, curlf, curl(curlf)).
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2.5x4=10

3+2=5

5x3=15



