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Part II Mathematics 

Paper VI--MULTIPLE INTEGRALS AND APPLICATIONS OF VECTOR CALCULUS 

Tie ·Three hours 

SECTION A (5x2=10marks) 

Answer any FIVE questions. 
2$ 

I. Evaluate [[eddy 
00 

2$ 
[[cddy s ss55. 
00 

•• 
2. Evaluate [[le+ Me d. 

00 .. 
[[le+Hedy. 5» s5%5. 
00 

Maximum 5 marks 

3 • + 'Al Ifrue'i +logl +I j=Tant k then fmd at t=0. 
dt 

r -e'id +1)i-Tat Feo-0sg [",]sesssnss. 

4. IF=(+3y)i+(y-2z)j+(r+ p±)i is solenoidal then find P 

F.(+3y)+(y-22)j+(x+ pe)kb»rod e005 P De 85/55. 

l 

5. Evaluate [[i +ej+)au 
0 

' [I+j,Jauss sns5». 
0 

6. Define smooth curve. 



7. Apply Gauss theorem to prove that [rN ds e 3V. 
5 

Suoo5 4Mo2 [rN ds + 3V e0 Do55. 
• 

8. Prove that 4ff dr ±0 by Stoke's theorem 
C 

45 bro6o 0go 4// dr = 0 e0pro550. 
c 

SECTION B -(55=25 marks) 

Answer any FIVE questions 

9. Evaluate [[ole+ 3)de dyover [o, a; 0, b] 

[o, a; 0,b] [[sle+5)ad dy s 8555 

2al2a 
10. By changing into polar coordinates, evaluate the integral ] [ Le + Jd dy 

o% 

2al2ax­ 
& p6rs-err 5r&10 c,or 55rse5of [ [e + s)ads dy. 

o% 

y 

1. Evaluate [[ [e"«dsdyde. 
00 0 

a¥ 

[[[eddy«de s ss55 
00 0 

12. Find the angle between the sentences ++ e9and +s-z=3at(2-1,2) 

13. IRF=±i-2+j+ then find icF and cuntF at 0, -11 

Fa±i-2+]+zl ea 0, -1,1) g diF 6olF es 85 65. 

u-ta-.l-»as)i.»Fama[5{ 
> 7 

7-e-+le-as)»F Goss[5{ossonas» 
2 

- 
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15. Find [F.dr curve C is the are of ye in xy plane from (0, 0) to (1, 1) and 
c 

F-, 
(0, 0) 50 (1, 1) 58% y e0¢' 9± 6us, a5C 566 F i4$j e0» 

[F.dr 5» 856.5» 
c 

16. Evaluate by Green's theorem, 4l -2yJdx +ly+3)dy where C is the boundary of the 
c 

region enclosed by a 8x and x2. 

6t Moo cgor 4l-2Jae +[ey +3)dy s» s5%5 as,4 $=8 560 r =2e 
c 

6100#, 4ge6' 1600gs er-o5C. 
SECTION C --(6¥8= 40 marks) 

Answer ALL questions 

+2Na 
17. (a) Change the order of integration and evaluate ] ]dx dy 

0+%% 

«a2Nae 
55106005 5160556 5006 [ [de dy 5 +- 8055. 

0+% 

Or 

= 
(b) Using the transformation x+y=u,x-y=v, evaluate [[eddy over the region 

bounded by ix e0,ye0,x+y=l 

x+y=,x-ye0 1101855 4561100 =0,y=0,+1 18egp boo° 
• [[eddy s» s5855. 

18. (a) Find the volume of the sphere 4$+? ? 
65+52a6ws, ,5585rerR 55/%55 

Or 

(b) Find the area common to r a ad2 and r =2acos6. 

raN2or =2acos0 s dtrr 5 2Fego 85/6050. 
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19. (a) If a=x+y+z,bu+y+,c=xy+ye+zex then show that [va vb Ve]e0 

ax+y+2,bu±++,e=iy+ye+zx ea[avbvele0e0 dry, 

Or 

0) Prove that gral B)-(3 vJi +(5.v +B (Curt)+ (Cunt). 
Aral .B)(5 v) +(£.v)B +B(Cati)+ i »(cut~)es 56rto55» 

20. (a Ir F le $)%-2+2yel, evaluate [F.Ns, where S is the surface of plane 
$ 

2+y+2z=6in the first octant. 

F+le +$Ji-2+2y±l,eos [FNdsss5550. as,S 2&' ego%o' 
$ 

2+y+2 =6 e5 00 605, 400. 

Or 

() IR F+2>ix+s, evaluate [Fdo where V is the region bounded by the 

surfacesx =0, y=0,y=6,z±,zed 

2I. (a) State and prove Gauss divergence theorem. 

Or 

(b) Verify Stoke's theorem to evaluate F .dr,whee Fe5v+j-(+zk and C is the 
c 

boundary of the triangle with vertices (0, 0, 0), (1, 0, 0) and (1, 1, 0) 

45 boo5 1831% 4F.dr s» 5%5. as,e F.5$%++]-t+±) 5601 
c 

(0, 0, 0), (1, 0, 0), 0, 1, 0) hge'by5 04eo 65, 000gp6 eo6o C 
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