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Note: 1. Altswer any FIVE full questions, ch(Josillg ONEful/questioll from each module.
2. VTU Formula Hand Book is permitt"ed.
3. M': Marks , L: Bloom's level, C: Course outcomes.

~l I Module - 1lQ.J ·'1W;t1, usual notations, prove thal tan 0/> =, ~~,

'I ~w that the ,u,ves , = a (I + sinG) and ,= b(l . ,;nO) ,"t«sect each nthe<
, I I orthogonally.
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3. I With usual notations prove that p = ~
, Y2
!

8 L2 COl
Q.2

I (~9~9)
c. ',Find the radius of curvature at the point l-'2 . '; tor the curve

x' + / = 3axy.
I
!,

OR

7 Ll COlh. Find the pedal equation of the curve: r" = ill cos ne.

Module-2

c. I Using modern mathematical tool, write a program/code to plot the curve S Ll COS
I r = 2lcos2SI·I .

'Q.3 a. I Obtain the Maclaurin's expansion of logt l + e') upto the term containing X4. 6 L2 COl

b. If u = f[2x - 3y,3y - 4z,4z - 2x] then find the value of

I
.!. DU .: DU .: DU
:2b. 3ay 4&

7 Lt COl

c. Find the maximum and m1l11111Um value of the function, 7 Ll COl
I f(x,y)=x3+3xy~-15x'-15y'+72x.

OR

Q.4 I / )~1_ • a'+b'+c'+d"
aol Evaluate !U~l-"4-'''-'- 7 L2 COl
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b. If
? ?

when x e ecosr y = e' sin t, show that 8 L2 )COl Iu = x· - v:- , , J-_Iau = 2e2t[cos 2t -sin 2t]-
at

c. Using modern mathematical tool write a program/code to show that 5 L3 COS
u" +uyy =O,given u=e'{xcosy-ysiny].

Module-3

Q.5 I dv v 2
6 1,31 CO2 Ia. Solve: -" +.!C..= Y x

dx x
I

bol Find the orthogona 1 trajectories of
X2 v'

where I,.--+--=1 IS a 7 L1 CO2a2+x b2+x
parameter.

c. Solve: xp ' + xyp-oy' = O. 7 L3 CO2
I

OR
Q.6 a. Solve: (/ + 2y)dx+ (xy' +2y4 -4x~y=0. 6 L2 CO2

h. Solve the differential equation L~ + Ri = 200 sin 300t when L = 0.05 and J

dt 7 L3 CO2
R = 100 and find the value of the current I at any time t, it initially there is

Ino current in the circuit. What value does i approach after a long time.

c. I Find the general and singular solution of (a 2 - X 2112 + 2xyp + b ' - y" = 0 7 L2 C02l
I

-- i ---j

Module-4
Q.7 a. ( i) Find the remainder when 417

5 is divided by 3, 6 L2 C03 I

(ii) Find the last digit in 7289
. •

h. Find the solution of the linear congruence 18x == 30(mod42) 7 L2 C03
J

C'I Using RSA algorithm findpublic key and private key with respect to p"" 3 , I 7 L3 C03
Q = I 1 and m = 31 I

OR coolQ.8 a. Show that 8'° - I is divisible by 31 using Fermer to little theorem 6 L2
}"

Solve the system of linear congruence's usmg CRT x == 2(mod3), 7 L3 C031h. x == 3(mod5), x == 2(mod 7).

c. (i) Find the remainder when 349x 74 x 36 is divided by 3. 7 L2 C03
(ii) Find the roots of X2 + 2x -3 == O(mod5)

Module-5 --1-
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F;nd the rank ofthe matrix i 2 3 C041Q.9 a. 6 L2
0 1

I 1 1 J
20f3 ..
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h.1 Test for consistency and solve 5x+3y+7z=4, 3x + 26y + 2z = 9 , 7 L3 C04
7x + 2 Y + lOz = 5

I
c. Find the largest Eigen value and the corresponding Eigen vector, 7 Ll C04

A +:2
-2 ~lj ~

I3 with initial vector [I 1 I 1 lY carry out

-I

5 iterations.

OR
Q.l0 a. Solve the system of equations by Gauss Seidal method 83x + Ily-4z = 95, 8 L4 C03

7x + 52y + 13z = 104, 3x + Sy + 29z = 71. Carry out three iterations.
h. Solve the system of equations by using Gauss-Jordan method: 7 L3 C04

x+2y+z=8 2x+3y+4z=20,4x+3y+2z=16
c. Using modern mathematical tool, write a program/code to find the largest S L3 COS

eigen value of, A = ri I
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