Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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First Semester B.E. Degree Examil;yatl(})n, Aug./Sept.2020
Engineering Mathematics - |

Time: 3 hrs. Max Marks: 80

Note: Answer any FIVE full questwns, choosmg ONE full questton from each module.

Find the n' derivatives of —ply (06 Marks)
(x +20(x2 -1 ;

Find the angle of 1ntersecg(‘i"n ‘between the curves r = ae%and re® = b (05 Marks)

Obtain the pedal equationof the curve r = a(l + cosB): (05 Marks)

OR

If y = sin”'x prove that (1-x%)y,,, —(2n +1)xy,,, -n’y, =0 (06 Marks)

Find the pedal equation of the curve r" cosec n = a". (05 Marks)
A o 213 2 2

For thecurve y = A show that [2—pj =(—X—J +(—}—I—J . (05 Marks)

» a+x a y X Je ¥
w

,,,,,,

places. (06 Marks)
Lt :
» tan x
Evaluate . (Sinx) (05 Marks)
2
If u=Sin"| =——— | prove that x— +y— = tanu (05 Marks)
X+y ox "oy i

Obtam the Maclaurin’s expansmn of the. ﬁ,mctlon loge(1+x) up to fourth degree terms and

hence find loge(1-x): (06 Marks)
Ifu=f2x - 3y, 3y—41 4z — 2x) prove that lgu_ + -l—@ + l@ =0 (05 Marks)
: 20x 30y 4oz
Fus? W2 weX showtht 20YW) _4 (05 Marks)
X y z o(xyz)
Module-3

‘A particle moves along the curvex=1-t, y= 1+t and z =2t - 5. Also find the velocity
and acceleration att =1 in the direction 2i +j + 2k (06 Marks)
Find the dlrectlonal derivative of f(x, y, z) = Xy’ + yz’ at the point (2, -1, 1) in the duration
of the vector i=2] j+ K. (05 Marks)
Find constants aand b such that F = (axy + z°)i + (3x? — z)j + (bxz? — y)k is irrotational.

(05 Marks)
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OR

Show that the vector
¥ =(x+3y)i+(y—-32)j+(x-22)k is a solenoidal vectof Also find Curl v. (06 Marks)

If F=(x+3y+Di+j—-(x+y)k show that F. cut (05 Marks)
Prove that V x (¢A) =p(V x A)+Vx A. (05 Marks)
(06 Marks)
+ xcosy + x)dy. (05 Marks)
y, the family of astermds x? ¢ v =a?, (05 Marks)
OR
(06 Marks)
’ (05 Marks)

“air at 25°C cools from 100°C to 75°C in one minute. Find the temperature of the

body at'the’end of 3 minutes. (05 Marks)
“Module-5

Solve the following system of equatlons by Gauss eth‘ ination method

x+y+z=6

x—y+z=2 Lo ” 7.5

2x—-y+3z=9 ' W (06 Marks)

Use power method to find the largest eigen value and the con‘espondmg eigen vector of the
matrix A, taking 1, G 0]T as initial elgen vector. Perform three iterations.

)

25 1 ‘%% i
A=[1.370 - s (05 Marks)
20 ‘ Sy

Show“that the transformatlon

yi =2x; + X2 + X3, yz =X + X2 + 2x .y3 = X; — 2x3 is regular. Find the inverse

/.,tfx:ansformatlon (05 Marks)
OR
Solve the followmg system of equatwns by Gauss Seidal method
10x+y+z - %
x+10y+z= 12
x+y+10z=12 with xo—yo—zo—O (06 Marks)
Reduce the following matrix to the diagonal form
1 3 Wy
[ 5 4:\ ) (05 Marks)
Reduce the quadratlc form 2x? +2x2 +2x2 +2x,x, to the canonical form by orthogonal
transformation:" (05 Marks)
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