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_I,f'Fn/'/st Semester B.E. Degree Examination, Aug./Sept.2020
4 Engineering Mathematics - |

Tfme_3 i Max. Marks: 80

Note: Answer any FIVE full questions, choosing ONE full question from each module.
Module-1
S z &
A& 1 a. Findthe n® derivatives of —x—@— (06 Marks)
g x+2)x°-1)
_§ . Find the angle of intersection between the curves r = ac’and re® = b (05 Marks)
% c. Obtain the pedal equation of the curve r=a(1 + cosb). (05 Marks)
=
= OR
E 2 2 a Ify=sin x provethat (1-x%)y,,, -(2n+1)xy,, -n’y, =0 (06 Marks)
7:”? b. Find the pedal equation of the curve r" cosec nf = a”. (05 Marks)
84 » ax 207" _(x),(yY
£ ':B c. Forthecurve y= show that (—} = (—] + (—j . (05 Marks)
s 8 a+x a y X
25 )
=€
o = Module-2
£5 :
P % 3 a. Expand sinx in powers of ("x —gj Hence find the value of Sin91° correct to four decimal
o
58
E 8 places. (06 Marks)
L
'1: 5 b, Evaluate 7 | (Sinx)™"* | (05 Marks)
g2
’S\ g 2 2 au a
5 ° c. If u=Sids X Y | prove that x> +y 2 = tanu- (05 Marks)
p y
X X+y ox "0y
& o
g5
s <
i 8 OR
> E 4 a Obtain the Maclaurin’s expansmn of the function log,(1+x) up to fourth degree terms and
§2 hence find log(1-x). (06 Marks)
59 1
8.5 b. Ifu=f(2x -3y, 3y- Y, 4z — 2%) prove ot L0 L0, o (05 Marks)
2o 2 ox 3 oy 4 oz
5=
_%% c. IfU=E,V=*Z—)£,W=ﬂSh0Wth a(uvw) 3 (05 Marks)
8 = X y z A(xyz) e R ki
=) Civifsad Lo HARY
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-« Module-3
2 5 a. A particle moves along the curve x =1 - P, y= 1 +t* and z =2t — 5. Also find the velocity
é and acceleration at t = 1 in the direction 21 +j + 2k (06 Marks)
= b. Find the dlrectlonal derivative of f(x, y, z) = xy’ + yZ’ at the point (2, -1, 1) in the duration
E of the vector i =2] ka 2k. (05 Marks)
c. Find constants a and b such that F = (axy + z’)i + (3x* —2)j+ (bxz® — y)k is irrotational.
(05 Marks)
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OR
Show that the vector
Vv =(x+3y)i+(y—-3z)j+(x —2z)k is a solenoidal vector. Also find Curl v. (06 Marks)
If F=(x+3y+1)i+j—(x+y)k show that F.curlF=0 (05 Marks)
Prove that V x (d)A) =¢(V x A) +Vx A. 4 (05 Marks)
Module-4
/2
Obtain the reduction formula for I sin” x dx and evaluate J.sin“ xdx . (06 Marks)
0
Solve (ycosx + siny + y)dx + (sinx + xcosy + x)dy. (05 Marks)
Find the orthogonal trajectories of the family of asteroids xB+y? = a??, (05 Marks)
OR
a 7
Evaluate .[——x—dx —06. (06 Marks)
ova? —x?
Solve dy L= =y’ X (05 Marks)
dx X _

A body in 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 equations by Gauss elimination method:

x+ty+z=6

X—y+z=2

2x—-y+3z=9 ' (06 Marks)

Use power method to find the largest eigen value and the corresponding eigen vector of the
matrix A, taking [1, 0, 0]T as initial eigen vector. Perform three iterations.

25 1 2 _
A=|1 30 (05 Marks)
2 0 -4

Show that the transformation
y1 =2x; + X2 + X3, Y2 = X1 + X2 + 2x3, y3 = X; — 2X3 is regular. Find the inverse

~transformation. (05 Marks)
OR
Solve the following system of equations'by Gauss Seidal method
10x+y+z=12
x+ 10y+z=12
x+y+10z=12 with Xo=yp=20=0 (06 Marks)
Reduce the following matrix to the diagonal form
-1 3
(05 Marks)
-2 4 ;
Reduce the quadratic form 2x? +2x2 +2x2+2x,x, to the canonical form by orthogonal
transformation. (05 Marks)
k sk ok sk 3k
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