UEN % 17MAT11

First Semester B.E. Degree Examination, Dec.2018/Jan.2019
Engineering Mathematics - |

Time: 3 hrs. Max. Marks: 100

Note: Answer any FIVE full questions;choosing ONE full question from each module.

% Module-1
< 1 a  Find the n™ derivative of —< 22" (06 Marks)
E (1+x)(1+2x)
< . Prove that the following curves cut orthogonally r" =a"cos n 0 and r" = b" sin n 0. (07 Marks)
' E’ c. Find the radius of curvature of the curve r" = a" cosn 0, (07 Marks)
2
2= A\ OR /
s o 2 a. Ifcos’(y/b)= log(x/n)" , then show that X*¥a2 4+ (2n + 1)Xyne1 + 20y, = 0. (06 Marks)
fb'ﬁ’ b. Find the pedal.equation of the curve r =a’sec 20. (07 Marks)
£ Of 4 . 4 2 _
é - c. Find the radius of curvature for the,curve y° = _a(_2a_x_)’ where the curve meets the
5 g X (%
P % X — axis! , (07 Marks)
= E
S 3
=g 3 a. Obtain the Taylor’s expansion of loge x about x = 1 upto the term containing fourth degree.
8 = (06 Marks)
28 Y% ~
= ) + au 0 1
gog b. Ifu=cosec’ x_‘__y_l , show that x ~+y—u:——tan w: (07 Marks)
8 ¥y )t M " dy 6
é E s 3 ) . ., 0(u,v,w)
Eg c. Ifu=x+3y'~z,v=4x"yz, w=2z"—xy, find ———=at (1, -1,0). (07 Marks)
T o 0(%,y,z)
E & OR
ok ' sin 2x —2sin x
g E= 4 a. FEvaluate | {—3—-} : (06 Marks)
1] LE x—0 X ‘
§ g b..Obtain the Maclaurin’s expansion of the function log(1+ x) upto 4 degree terms. (07 Marks)
=%
??Su c. Ifu=f i,l,i yprove thatxa—u+y@+za—u=0. (07 Marks)
= y z&X ox oy 0z
e3
£3
2 Module-3
C< 5 a. A particle moves along the curve, x =1 — i, y=1+ t> and z =2t — 5. Find the components
e of velocity and acceleration at t = 1 in the direction 2i + j + 2k. (06 Marks)
g b. lfF:(x+y+az)i+(bx+2y—z)j+(x+cy+2z)k,ﬁnda, b, ¢ such that Curl F= O and
g then find ¢ such that F = Vé. (07 Marks)
- c. Prove that div(@:A) = ¢ (div A )+ grad ¢. A . (07 Marks)
OR
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The position vector of a particle at time t is 1= cos (t 1) i+sinh 1))+ t* k. Find the

velocity and acceleration att=1. (06 Marks)
If F= V(xy322) find div F and curl F at the pomt (1 AL (07 Marks)
Prove that Curl (0 A)= ¢ (curl A)+ grad ¢ x A (07 Marks)
Module-4
Find the reduction formula for I 'sm_wx dx. Sl (06 Marks)
Solve x° 3—y —x’y=-y*cos¥{ 1> ¢ (07 Marks)
X , & .,
Show that the family of parabolas y* = 4a(x + a) is selforthogonal. (07 Marks)
OR
Evaluate j 3 V ! (06 Marks)
LSS &2
Solve (y; S 43 )dx + (2xy e¥ 3y ) dy O (07 Marks)
A body\in air at 25 °C cools from 100 °C to 75°C in 1 mmute Find the temperature of the
body'atithe end of 3 minutes. L™y (07 Marks)
/7 Module-5 -
Find the rank of the matrix %, ¢
470 2 1 :
21 B8 (06 Marks)
2 3 4 748
23 1%

Find the numerlcally largest elgen value and the correspondmg eigen vector of the matrix by
power method b

| e

; ‘k:,,Perform 3 iterations!’ ) b 4 (07 Marks)
Show that the transformatlon

VI=2X1-2X=%Xp 7 Y2 = -4x; + 5x2 + 3X3 and y3 = X; — Xp — X3 is regular and find the

inverse transformatlon &\ (07 Marks)
OR
Solve 20x +y — 2z = 17 3x + 20y —z=-18 ; 2x -3y + 20z =25 by Gauss — Seidel
method. (06 Marks)
Diagonalize the matrix¢ A =717 ; (07 Marks)
Ve -42 16

Reduce the qua,ﬁgvi‘_ra,vtlic' form 2 x;+ 2x2+ 2x+ 2x; x3 into Canonical form, using orthogonal
transformation. (07 Marks)
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