50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

USN 15SMAT11
First Semester B.E. Degree Examination; June/July 2023
Engineering Mathematics - |

Time: 3 hrs. : Max. Marks: 80
Note: Answer any FIVE full questions, choomgg ONE full question fm%%wach module.
_ Module-1 =
1 Find n'™ derivation of —* 1 (05 Marks)
X - 3,
Find Pedal equation for 22=1-Cos 0. (05 Marks)
T £ 7
. . a’(a—x) A .
Find radius of curvature fory* = 227 %) \here the'curve cuts x — axis. (06 Marks)
X i
B OR:_
2 If y = Sin(m Cos"'x) , Show that (1-x%) Yz =(2n+ 1)X Yo + (0* —m?) Y, =0. (06 Marks)
ST curves = a" secnd , r" sinn® = b" cuts orthogonally. (05 Marks)
If Jr Cos(g—) =a, Show that p = 2%, (05 Marks)
a Py,
Module-2 <=
3 Iru=f{Y2X X22) shovirthat x2 Q4 y2 % 230 _ g (06 Marks)
Xy ~ XZ ) ., 0x oz
Evaluate ¢t [tan x} . (05 Marks)
X—> ). &
Obtain the expé,mSiOn oftan x in terms‘of powers of ( X- %) “\““ﬁypto 3" degree. (05 Marks)
OR (=
4 ’s series expansion upto 4™ degree , hence evaluate log? .
¢ (06 Marks)
Qu_ y-@— = —3— tones. (05 Marks)
; ox. "oy 2
Ifx+y+z=u, y+z=v, z=uww.
STJ [.).(._X_’mz_] = V. Y™y (05 Marks)
u,v,.w
P Module-3 :
5 Find the components of'velocity and acceleration of partical whose position vector is

r=xi+yi+zk, where x=2sin3t, y=2 cos 3t, z=8tatt=% along the vectori+ j+k.
L (06 Marks)

(05 Marks)
If ¢ and y are any two scalar function. Show that grad (¢ y) = ¢ grad y +y grad ¢. (05 Marks)
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OR
6 a If F=(siny+2z)i+(xcosy-2z)j+ (x—y)k Show th : F is irrotational. Hence find scalar

potential ¢ such that F=V . : (06 Marks)
b. Find Directional Derivative of scalar function ¢ = xyz‘ +yz at(2,-1, 1) along i+ 2j + 2k.

' (05 Marks)
c. Iff=1"T7,where T =xi+ xj+zk and r =]}, find div f. Hence find n for which f is
Solenoidal. (05 Marks)
% . &
7 a. Find Reduction formula for J (06 Marks)
:
b. Find Orthogonal trajectory of't '-—-ya sinn 0. v (05 Marks)
c. Solve (ylogx—-2) ydx X dy o ¢ (05 Marks)
N ! OR
8 a. Evaluate I x Sin*x,. Cos x dx. (06 Marks)
Sy, ;
b. Solve y[2x -y ﬁ%ljdx + x[3x — 4y +j]ldy. (05 Marks)

c. A body indairat 25°C cools from 100°C to 75°C on 1 minute. Find temperature of body at
end of 3n“mnutes (05 Marks)

Module-5
9 a. Solve by Gauss elimination
x+ty+z=>0
X—y+2z=5
3x+y+z=8. y
b. Find Spectral (Dlagonal) and Modal matrlx
4 -3
3 =4
C. Show that Linear Transforma’ﬂon y1 2x; + Xp + X3 s =Xt Xt 2X3 , y3 =X —2X3 is
ansformation. - (05 Marks)

(06 Marks)

(05 Marks)

10 a. %Usmg Gauss — Seidélssc
‘W 10x +y +z=12%

x+ 10y + z@maz

x+y+ f@z— 12. Taking (06 Marks)

b. Using Raylelgh s Power metho r;}&“ﬁnd Numerically largest Eigen value and corresponding

Eigen vector.
6 -2 27
T 3 -1 takmg xo=(1, 1, 1), carry out 5 iteration. ' (05 Marks)
2 -1 3|
c. Reduce quadratm@wfmm 8x* + 7y2 + 3z% — 12xy + 4xz — 8yz onto Canonical form. (05 Marks)
w"wﬁ F

* k k k%
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