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2z 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.
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- Module — 1 - ML C
Q.1 |a. Denve an expression for the radius of curvature for Cartesian curve | 6 | L1 | COIl
= fi(x]).
b. Show that the pedal equation of the curve r™ cosmO=a" is pr™"' =a" 7 113 col
c. Show that the radius of curvature at any point of the Cardiod 7 | L3 COIl
r=a(l—cos0O) varies as NS | |
OR
Q.2 | a. With usual notations, prove that for the curve, r =f(0), ;lz—zrlﬁ %(%) 8 | L3 CO1
2 5 5
b. For the curve y = —~— show that (%BJS :(ij +(1J . 7 | L3 CO1
a+x a y B
¢.  Using modern mathematical tool, write a programme to plot the sine and | 5§ | 1.3 | COS5
cosine curve. B - - ! ' ‘
o Module -2
i i
; X 2\ X X :
| Q.3 | 2. Evaluate nn})[%i}_) ‘ 6 L1 CO2
- T e 7112 Cco2
b. If u=e"""f(ax —by), prove that po +d——— = 2abu '
} 2 7 | L2 | CO2
¢ Ifu=x’+y*+2°, v=xy+yz+2zx, w=x+y+z, find M
- Y UxFE)
— S— S —— OR S —— —
Q4 |a. Ifu=f] X2 27" find the value of x’ —u+y2 o zZﬂ 7 | L1 | CO2
‘ Xy Xz 0x oy 0z
- - — T e A - —— —-
b. Show that f(x,y)=x’+y’ —3xy +1 is minimumat (1, 1). 7 | L3 | CO2
¢. Using modern mathematical tool, write a programme to show that | 6 | L3 | CO5
\ u,+u, =0,given u =¢*[xcosy—ysiny].
Module - 3
Q.5 |a. Solve: (l—xz)j—y—xyzl. 6 | L3 | CO3
X
b. Find the orthogonal trdjectorles of the tamll\ of confocal and coaxial 7 | L1 = CO3
Ja
1 parabolas r = ————
| 1+cosO ‘
{ ¢. Solve yp* +(x—y)p-x=0 7| L2CO3
- - 1 of2 B -
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OR
Q.6 |a. Solve (xy’+ykx+2(x*y’ +x+y* My =0. 6 | L3 | CO3
b. A metal ball is heated to a temperature of 100" C and at time t = O it is L2 | CO3
placed in heater which is maintained at 40°C. If temperature of the ball is
reduced to 60°C in 4 min, find the time at which the temperature of the ball
is 50°C.
c¢. Find the general and singular solution of (px —y)(x —py) =2p by usingthe | 7 | L2 | CO3
substitution x =u and y =v. o
, ~ Module -4
Q7 |a. Solve: (D*-D+2)y=sin2x. L3 | CO4
i b. Solve by the mcthod of variation of parameters y"—2y'+y=¢"logx. L3 | CO4
Le. Solve: x’ d) - 2x L —4y = 7 1 L3 | CO4
dx” dx
‘ v B - - OR —_———— S—

Q8 |a. Solve: (4D -8D’ - 7D +1 1I)+6\)y 0. L3 | CO4
b. Find the complete so solullon of. (I) =20+ 2\)\/ =x+e" L3 | CO4
¢.  Solve (]+\)d—Y +(1+x) Y = §i (2]og(l+x)) 7 | L3 | CO4

dx o dx ) S
o Module - §
Q.9 | a. Find the rank of the matrix, 6 | L1 | CO4
1 2 3 4
-2 -3 1 2
A=
-3 -4 5 8
1 3 10 14
b. Investigate the values of A and p so that the equations x+y+z=6,| 7 | L2 | CO4
X+2y+3z=10, x+2y+ Az =p have,
(1) Nosolution (1) Unique solution (111) Infinite solution
c. Using the Raylexgh s power method, find the largest Eigen value and the | 7 | L2 | CO4
corresponding Eigen vector of the matrix,
P -3 2
A = 4 4 —1
6 & 5|
bx taking [ 0 ()]‘ as the initial Eigen vector perform four iterations. i
) - OR _ S B
Q.10 "a. Apply Gauss-Seidal iterative method to solve the equations| 7 | L2 | CO4
IOX +y+2z=12, x+10y+z=12, x+y+10z=12 by taking the initial
approximation to the solution as, (0, 0, 0) (Carry out 4 iterations).
b. Solve the system of equations by Gauss Elimination method. 7 | L3 | CO4
X+y+z=6, Xx—-y+2z2=9, Ix+y+z=8
c¢. Using modern mathematical tool write a programme to test the consistency | 6 | L3 | COS
of the equation x +2y—-z=1, 2x+y+4z=2, 3x+3y+4z=1
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