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USN
First Semester B.E. Degree Examination, Dec. 2017/Jan. 2018
Engineering Mathematics - | :
Time: 3 hrs. Max. Marks:lOO
Note: Answer any FIVE full questions, selecting ONE full question from each module.
Module — 1
1 a. Findthe n'® derivative of R — (06 Marks)
(2x +1)(2x +3) v
b. With the usual notations, prove that tan¢ = r%g and find the angle between the radius
. :
vector and the tangent to the curve 1 =a(l—cos0) at the point 6= g— . (07 Marks)
¢. Derive an expression to find the radius of curvature in polaf form. (07 Marks)
2 a If y=cos(mlogx), prove that Cy L+ @nDxRy (m*+n’)y, =0. (06 Marks)
b. Find the pedal equation to the curve 2 =1-sin®. (07 Marks)
Find the radius of curvature of the curve \/; + \E = JZ at (4 4) (07 Marks)
Ml)dulf‘ —
3 Expand log(1+X) using Maclaurin’s series upto the term containing x*. (07 Marks)
State and prove Euler’s theorem for homogeneous function of degree n. (06 Marks)
a LNy
fu=x+y+z, V=y+z, Z=UW, ﬁndé—((—ly]) (07 Marks)
u,v
I
. (1 1 (a*+b"
4 (i) Evaluate lim| ———— |- (i) Evaluate hml —— . (06 Marks)
o\ x e -1 ,] o 2
iy ou O
If u=sin"" X1y , prove that xf+y~‘i =2tanu. (07 Marks)
X+y ox oy
0 6
[fu=f(x—Y,Y —7.2—X), then prove that M= ou o =0 . (07 Marks)
o ox 0oy az :
Module — 3 »
5 A particle moves along the curve r =c0S 2ti +sin 2t}+ tk . Find the velecity and acceleration
att—g along \/—2-\+\/—__]-+k = (06 Marks)
b. Show that the vector, Ez (3x° - 7yz)1 +(3y~ —7x1)J+(3z - 2xy)k is 1*rotatmnal and find ¢
%uch that F= grad ¢. (07 Marks)
c. K se general rules to trace the curve x Pyt a’ (07 Marks)
6 a. Find diVF and curIF, where 1 = V(x’ +y +7 P -3xyz). (06 Marks)
b. Show that curl(grad ¢)=0. (07 Marks)
¢. By using the rule of differentiation under the integral sign, evaluate IS s (ax) dx .

0
(07 Marks)
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Module — 4

d .

Solve ¥ ¥ - VX . (06 Marks)
dx x

Obtain the reduction formula for J.cos” xdx . (07 Marks)

0
Find the orthogonal trajectories of the family of curves y=x+Ce™, where ‘C’” is the
paramcter. (07 Marks)

Evaluate .i.xs (l - )

0

ta L

dx . : (06 Marks)

Solve (2x” —xy” =2y +3)dx ~ (x*y+2x)dy = 0 . (07 Marks)
A 12 volt battery is connected to a series circuit in which the inductance is 3 henry and

resistance is 10 ohms. Determine the current if the initial current is zero. (07 Marks)

Module -- %

Solve the following system of equations: XNty+z=9, X-2y+32=8, 2x+y-z=3, by

Gauss c¢limination method. (06 Marks)
-1 1 2 1|

Diagonalize the matrix | 0 -2 =1 i (07 Marks)
0 0 -3

Find the largest eigen value and the corresponding eigen vector of the matrix,
2 01

0 20
10 2
Taking [I 0 0] as the initial eigen vector carryout six iterations. (07 Marks)

Solve the following system by LLU-decomposition method,

X+y+z=1,3x+v-3z=5, x-2y-52=10 (08 Marks)
Find the inverse transformation of;

Y =4%, +6%, +6x,
Yy =X +3X, 42X,

Y ==, =4, - 3x, (06 Marks)
Reduce the quadratic form,

3x7 45y 4322~ 2yz 4+ 27x - 2xy

to the canonical form. (66 Marks)

X ok ok ok ok
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