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Time: 3 kirs. Max. Marks: 100
Note: 1. Answer any FIVE full questions, choosing ONE full question from each module.
2. VTU Formula Hand Book is permitted.
3. M : Marks , L: Bloom’s level , C: Course outcomes.
Module — 1 M| L[ C |
l
Q.1 | a. | With usual notations, prove that tan = r%q‘ 12 | co1
‘ i
b. | Find the angle of i tion between th St g &
.| Find t eﬁang e of intersection between the curves y = =5 = R L2 | cot
¢. | Find radius of curvature of the curve y = a log sec (i) at any point (X, y). 7 L2 | col
a
—_— OR
]\ 1 1 1 (dr
Q.2 | a. | With usual notations prove that — = —+ 7(~) . 8 | L2 | CO1
p- r r \do
B b. | Find the radius of the curvature of the curve r = a(l + cos). L2 | CO1
¢. | Using modern mathematical tool write a program/code to plot the Sine and
Cosine curve. L3 | COS
:,,4 Module —2
Q.3 : a. | Using Maclaurin’s series prove that
| 2 3 4
| «/1+sm2x—l+x-—£~—x—+x—+ ...... 6 | L2 | CO1
20 34
ax+by . 0z oz
b. | If Z = e flax-by), prove that b— +a—=2abz. L2 | CO1
ox oy
¢. | Find the extreme values of the function f(x, y) = x> +y —3x— 12y +20. L3 | €01
- OR
, v
Q4 |a |Evaluate "™ {a il jrd J . $ | L2 | COl
x —0 4
2 4
b If u=-Y2 V:~3—X—Z—, Xyﬁd](uvw). L2 | CcO1
L X y z X, Vo2
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Using modern mathematical tool write a program code to evaluate L3 | COS
Lt { 1 j
l4—1 .
X —>60 X
Module — 3
Q.5 Solve dy +ytanx =y’ secx. 6 | L2 | CO2
Find orthogonal trajectories of family of curves 1" = a" cosn. L3 | CO2
Solve x’p” + 3xyp + 2y* = 0. L2 | CO2
OR
Q.6 Solve (x* + y* + x)dx +xydy = 0. 6 | L2 | CO2
Find the general solution of the equation (px —y) (pzy + x) = 2p by reducing
into Clairaut’s form by taking the substitution X =x", Y =y". L2 | CO2
A 12 volts battery is connected to a series circuit in which the inductance is
% Henry and resistance is 10 ohms. Determine current I, if the initial
current 18 zero. L3 | CO2
Module — 4
Q.7 | a.|i) Find the last digit in 13" 6 | L2 | CO3
i) Find the remainder when 7'"® is divided by 10.
Find the solutions of the linear congruence 12x = 6(mod21). L2 | CO3
Find the general solution of linear Dio-phantine equation 70x + 112y = 168. L2 | CO3
OR
Q.8 ; Find the remainder when 14! Is divided by 17. 6 | L2 | CO3
Find the solution of system of linear congruences
7x + 3y = 10(mod 16)
2x + Sy =9(mod 16) L2 | CO3
Solve x = 3(mod 5), x = 2(mod 6), x = 4(mod 7) using Chinese remainder
theorem. L3 | CO3
Module — §
01 -3 -1
. , 1 0 1
Q.9 Find the rank of matrix A = s 1 D 6 | L2 | CO4
1 1 -2 0
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Solve the system of equations by Gauss-Jordan method.
Xx+ty+z=9; 2x+y-z=0; 2x+5y+7z=352. L3 | CO4
Find the largest eigen value and the corresponding eigen vector of the

2 -1 0
matrix A=|—-1 2 -1/ taking [1 1 l] " as initial eigen vector, using

b -1 2
power method. L3 | CO4

_______ OR
Q.10 | Find the values of A and p for which the system
y

xtyt+tz=6; x+2y+3z=10; x+2y+Az=phas i) Unique solution
i) Infinitely many solutions  iii) no solution. 8 | L2 | CO4
Solve the following system of equations by Gauss-Elimination method
2xt+ty+d4z=12, 4x+1ly-z=33, 8x-3y+2z=20. L3 | CO4
Using modern mathematical tool, write a program/code to test the
consistency of the equations
Xx+2y—-z=1, 2x+y+4z=2, 3x+3y+4z=1. L3 | COS
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