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[Note: Answer any one full question from each part]
QUESTIONS
' COos U7 Marks
2 g gy PART-A s
ind the solution of o + y cot X = 4x cosec X CO? 1.2 04M
b St at the fami F s . :
1ow that the family of parabolas y* = 4a(x + a) is self orthogonal CO2 L3 06M
. . OR
Solve [y (1 + :) + cos y] dx + [x + logx —xsiny] dy = 0. coz 12 04M
b :\ body orlgl‘nﬁally -;u 80°C coe‘}s“down to 60°C in 20 minutes. If the air CO2 L3 06M
emperamrc is 40°C, what wiil be the temperature of the body after 40
minutes?
PART-B
:‘P 2 1 co4 L2 04M
a4 Find the rank of the matrix ) § f’} ; by reducing it to echelon form
2 3 14
b Solve the equations 9x —y +2z =9, X+ 10y — 2z = 15, CO4 L3 06M
—2x+ 2y + 13z =17 using Gauss—Seidel method by taking (1,1, 1) as
initial approximate solution.
. OR
o a Obtain the Solution of the system of linear equations using Gauss CO4 L2 04M
elimination method 2x—y + 3z2=9, x+y+z=6, x—y+z=2
b Find the Largest Eigen value and the corresponding Eigen vector of the CO4 L3 06M
1 -3 P
matrix A= [4 4 -—1] by the power method. Perform five iterations.
6 3 5
Take [1, 0, 0]" as initial approximation.
PART-L co3 LI 05M
Prove that I'(l/ 2) = V. R
O
i CO3 L1 05M

0

.
do
. de f = Tt
Show that f Vsin9 do * Vsin©
0
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Note: Answer any one full question from each inodule
Module - 1

Derive the expression for radius of Curvature in polar form,
Find the pedal equation of the curve =1 + ecos O
- :

OR

Find the pedal equation of the curver = a(1 + cos ).

b Derive the formula for angle between radius vector and the tangent to the polar

curve r = f(0).

- a
15 =,
2

Show that the radius of curvature at the point (a, 0) for the curve y? = 22@=%)
X

Module - 2

38 |f 7 = eax+byfay — by), prove that bg—z + az—; = 2abz.

5 fu=x+ 3y? — 23, v =4x%yz, w = 222 —xy, then find Z(;—’;":)—) at (1,-1, 0).

. 2 4
© Prove that eSinx = 1+x+%—3%—-"

OR
4a dz  az\?2 dz 0z
If(x+y)z=x2+y2,provethat 'a—)z—a—y') =4(1—a—5;,.
b X [ ax X X 1
~ lim X*—x ey s (a +b*+c )x
Evaluate (i) ,.)] P (ii) Ll_r’ré . :

¢ Discuss the maxima and minima of the function f(x,y) = x3y2(1 —x —y).

Module - 3

52 Solve [y (1 +§) + cosy] dx + [x + logx — xsiny] dy = 0.

b  Obtain the solution of p?+ 2py cot x = y2. o
¢ Find the orthogonal trajectories of the family of curves r" = a"sinn6,

where a is the parameter.

OR

T
62 golve gy—+y(:'ot:x = 4x cosecx ify =0when x=7.
iy i i —1) e3* + p%e? = 0 by reducing in to
b  Find the general solution of the equation (p )xe py
Clairaut’s form by taking the substitutions u = e%, v = €”.

¢ If the temperature of the air 3
minutes, find how long will it take for th

L

0°C and a metal ball cools from 100°C to 70°C in 15
e metal ball to reach a temperature of 40°C.

Module - 4

T
2

H doe
7a Prove that f \/sin© do * \/:5_1_11_9 = T,

0
b Evaluate f_il foz

0 pooe”Y
¢ Find fxf';'

0
[ (x+y +z)dxdy dz
-

- dy dx by changing the order of intggration.

OR

COs M BI
COl 6 LI
C0O1 7 L2
Col 7 L2
CoOl 6 L2
Col1 7 L2
Col 7 L2
Ol 6 L2
co1r 7 12
col1 7 L3
COol 5) L2
coL 7 12
col1 7 \3
CO2 6 12
co2 7 L2
cCo2 7 L3
co2 6 L2
co2 7 L2
co2 7 L3
co3 6 L2
co3 7 L2
co3 7 L3
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8a /2 asin®
Flndf f r3sin? 0 dr de.

b Evaluate If xy(x +y)dy dx taken over the area between y = x2 and y = x.

/ —_y2
Obtain fo fo Y yVvx% +y? dxdy by changing to polar coordinates.

Module - 5
9a 2 3 -1 -1
Find the rank of the matrix 3} _% _g :g by reducing it into echelon form.
6 3 0 -7

b Investigate the values of A and p so that the equations

2x+3y+5z2=9, 7x+3y—2z=8, 2x + 3y + Az = u may have
(1) Unique solution (ii) Infinite solution (iii) No solution.

¢ Find the largest eigen value and the corresponding eigen vector of the matrix
(4 1 -1
2 3 — 1 | using the power method by taking the initial approximation to the
= 1 5

eigen vector as [1, 0.8, - 0.8]". Perform five iterations.

OR
*10a Find the Solution of the system of linear equations using Gauss elimination method:

X4+4y—2z ==5, x+y—6z=—12, 3x—y—z =4,

6 -2 2]
) Find the eigen values and the eigen vectors of the matrix|—2 3 —1
| 2 -1 3]

¢ Solve the equations 9x —y+2z =9, x+ 10y —2z=15, —2x+2y+13z=17
using Gauss—Seidel method by taking (1, 1, 1) as initial approximate solution.
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cCo3 6 L2
co3 7 L2
cCo3 7 L3
cC0O4 6 L2
Co4 7 L2
co4 7 L3
CO4 6 L2
coa 7 L2

Co4 7 L3



