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Reg. No.

V Semester B.Sc. Degree Examination, March/April - 2024
MATHEMATICS
Vector Calculus and Analytical Geometry
(NEP Scheme)
Paper : 5.2

Time : 2'2 Hours ~ Maximum Marks : 60
Instructions to Candidates :

Answer All questions.

1. Answer any SIX questions. (6x2=12)

~

dr

1. If F=ti—r*j+sintk, find = att=0

[\

Define curvature and torsion of a space curve.

3. . If ¢ =x’-y*+4z Show that V’p=0.

4. If p(x,y,z)=x"+siny+z find grad ¢ at (0,7,1).

: @ :

5.  Evaluate (6[1) (Bx+y)de+(2y=x)dy along the curve y=x2+1.

6. State Green’s theorem in the plane.

7.  Show that the planes x+2y—3z+4=0 and 4x+7y+6z+2=0 are perpendicular.

8.  Find the centre and radius of the sphere 4x* +4y° +42* —-16x-24y+43=0.

II. Answer any THREE questions. (3x4=12)
9 IfE =512f+t}'—t}12 b =sintf—costj' find i(c‘z 1;) and i (a» 5)
' ’ dr\ ik e

10. Derive an expression for curvature and torsion in terms of derivatives of 7 w.rs the

parameter t where 7 =7 () is the equation of the curve.
[P.T.O.
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11.

12.

13.

II. Answer anvaHREE questions.

14. Find the directional derivative of ¢ = xy* + yz’ :
the normal to the surface x log z - y>= -4 at the point (-1,2,1).
15. Find the angle between the normals to the surface xy =2* at the points (1,9,-3) and
(-2,-2,2). :
16. Ifnisanon- zero constant. Show that V2" = n(n+1)r" . Deduce that when r = 0, r”
is harmonic iff n =-1.
17. If F=xi+yj+zk then show that r"7 is irrotational vector for any value of n but
solenoidal only when n=-3.
18. Provethatdiv (xg)= g curl F~ J. Curlg.
IV. Answer any THREE questions. (3x4=12)
. X2 y2
19. Evaluate I[x +2yldx+[4-2x]dy around the ellipse E+? =1 in the counter clock
wise. |
20. Evaluate ”(Jf2 +y’ )dxabl where R is region bounded by the line x=1 ; y=0 and the
R ]
parabola y=x2.
111
21. Evaluate ”J'e”’*'dxdydz
000
22. Find the volume of the sphere x*+y*+z’=a’ using triple integral.
23. Evaluate using Gauss divergence theorem F = (_rz X yz) ,’+(yz — ) ] +(2*—-x) k. taken

b “

a .
For the curve x = a cost ; y = a sint; z=bt show that ¥ =—5" 77> 7= 2 52

Express the vector £ =3yi +xj - -2k in cylindrical polar coordinates.

Express the vector 7 =z —2x ]+ yk in spherical polar Co-ordinates.

(3x4=12)

at the point (2;-1 ,1) in the direction of

over the rectangular parallelepiped x = 0; y=0; z= 0 and y=g- Vb e
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V.

Answer any THREE questions. ' : (3x4=12)
24. Find the bisector of the acute angle between the planes 2x -y + 2z + 3 = 0 and
3x-2y+6z+8=0.
25. Find the image of the point (-3,0,1) in the plane 4x - 3y +2z=19 .
: -2 1 -3 1 -2 z+4
26. Find the distance between the lines Y272 ond x4+ =2
| 3.0l e 0
27. Find the equations of the sphere which passes through the points (0,0,0) ; ( 1,0,0);
(0,1,0) and (0,0,1).
28. Show ~ that  the spheres x*+y?+2° +2x+4y—62z+11=0 and

5(x* +y* +2z%)=13x+19y—25z+45=0 cut orthogonally and find their plane of
intersection.




