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VASA VI COLLEGE OF ENGINEERING (Autonomous), HYDERABAD 
B.E. I Year I- Semester (New) Examinations, December- 2015 

Mathematics-I 
Time: 3 hours Max. Marks: 50 
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Note: Answer ALL questions in Part-A and any FIVE questions from Part-B 

Part-A (15 Marks) 

Examine whether the vectors u = (1, 1, !), v = (1, -1, 2) and w = (3, J, 4) are linearly independent. 

oo.Jn 
State the p-series test and use it to examine the convergence of the series: L --2 -
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n=l n + 

Write the formulae for the radius of curvature in (a) Cartesian form and (b) Parametric form. 

lfu ,=xeYz andy=&'-x2,z=sin2x,find du(O,l,l). 
R • ~ 

S X z ·-
Evaluate f f x ( x ' + y ' ) d y d x . 

0 0 

6. Define the rank ~fthe matrix and find the rank ofthe matrix[~ : ~ l· 
7. 

8. 

9. 

( 
1 )-n3/z 

Test for convergence of the series L 1 + .fii 

Find the Taylor's Series expansion off(x)= 2x about x=O. 

Ifu=x 2-2y v=x+y find o(u,v). 
' ' o(x,y) 

10. Evaluate f f xy(x + y) dx dy over the area between y = x 2
, y = x. 

Part-B (5 X 7=35 Marks) 

11. a) Find the characteristic equation of matrix A= 0 I 0 and hence find the inverse of A. 
[

2 1 ll 
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b) Find the values of 'k' for which the system of equations (3k - 8)x + 3y + 3z = 0, 

3x + (3k - 8)y + 3z = 0, 3x + 3y + (3k- 8)z = 0 has a non-trivial solution. 

12. Test for the convergence ofthe series: 

"' n! 
a) ~(n"/' 

b) t .Jn x" 
n=l~. 
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13. a) Show that the evolute of the curve x=a(cos t +log tan~), y ==a sint is the catenary y = cosh(x/a). [4] 

b) Find the envelope of the family of straight line~+;= 1, where a,b connected by the relation 

a+b = c, 'c' is a constant. [3] 

14. a) Expand f(x,y) = excos y at (1, rr/4) upto second degree. (3] 

b) Find the extreme value ofthe function f(x,y) = 3x 2 -y 2+x3 [4] 

\ 
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15. a) Fmd the area lying between the parabola y = 4x-x 2 and the line y = x. [3] 

b) Find the volume of the region bounded by z = x2 + y 2 , z == 0, x =-a, x =a andy= -a, y =a. [4] 

16. a) Reduce 3x2 +3z2 +4xy+8xz+8yz into canonical form. [3] 
x x 2 x 3 

b) Test the series for convergence- -t--:- +-=- + ..... oo. [4] 
1.3 3.5 5.7 .. 

17. Answer any two ofthe following: [7] 

a) Find the equation of the circle of curvature of the curve ...[X+ JY =-{a at the point(~,~). 

b) Find the minimum value of x2 + y 2 + z2 so that xyz = 8. 

c) Evaluate J: J/4
-y (x + y)dx dy by changing the order of integration. 
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