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CCP

Combined First and Second Semester B.Tech. Degree
Examination, April 2015
(Common to All Branches)
(2008 Scheme)
08-101 : ENGINEERING MATHEMATICS - |
(CMNPHETARUFBS)

Time : 3 Hours Max. Marks : 100

PART - A
Answer all questions. Each question carries 4 marks.
1. Find the nth derivative of x3 log (5x + 2).
2. The range R of a projectile which starts with a velocity v at an elevation o is

. vZsin2o . : .
givenby R = ———<=, Find the percentage of error in R due to an error of 1% in

1 ,
v and E% in o.

xl H
3. lfx=rcose,y=rsing, z = z, show that et ) Z)) -

o(r, 0,z

4. A particle moves along the curve x = t3 — 4t, y = 12 + 4t, z = 8 — 3t3 where tis
the time. Find the magnitudes of the tangential component of acceleration at time
t= 1.

2

5. By the method of variation of parameters, solve g—% +y =COSEecX.
X

6. Solve (D2 + 5D + 3)y = sin 3x.

P.T.O.
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7. Find the Laplace transform of te~2! cos 3t.

3 1
8. Using Cayley-Hamilton theorem, find A~! where A = [1 2} .

9. Find the eigen values of the matrix A if A% = Pz 3} . Also find the eigen values
of A7,
10. Examine the definiteness of the quadratic expression 3x2 — 3y2 — 523 — 2xy — 6xz — 6yz.

PART-B

Answer two question from each Module. Each question carries 10 marks.

Module - |

11. Show that the evolute of the parabola y2 = 4x is 27y = 4(x — 2)°.

2
¢ @ 0 9
12. a) Ifu =log(x® +v® + z3 — 3xyz), prove that | —+ —+ — | U==—n—
) J v’ y2), p (ax ay BZJ (x +Yy+2)?
x* 9 x°
b) Using Maclaurin’s series, prove that log sec x = o + E+ E+

13. @) Show that F = (siny + z)i + (xcosy —z)j + (x— y)k is irrotational and hence
find its scalar potential.

b) If F=xi+yj+zk and r=|f

, then show that V" = n(n+1)r"=.
Module -l

14. a) Show that the family of parabolas y2 = 4a(x + a) are self orthogonal.

2
b) Solve x? %—xg—y—3y= x?logx.
X X
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dx . dy
15: lve — + 2y =sin2t; ——-2x =cos 2t .
a) Solve s y t

b) Find the inverse Laplace transform of log (S — :23 ]
S +

16. a) Using Laplace transform, solve y” -3y’ + 2y = e, given that y(0) =0,
y(0)=5.

b) Find the inverse Laplace transform of ————-.
s(s“+a“)

Module -1l

—_

17. Show that the equations 3x +y+z=8,Xx+y—-2z=-5,x+y+z=6and
—2x + 2y — 3z = —7 are consistent and solve the same.

2 0 1
18. Find the eigen values and eigen vectors of the matrix A=|0 2 0].
1 @ 2

19. a) Show that the vectors (2, 3, 0) (1, 2, 0) and (8, 13, 0) are linearly dependent
and find a relation connecting them.

b) Deduce the matrix A :[ . _21] to the diagonal form.




