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FIFTH SEMESTER (CUCBCSS—UG) DEGREE EXAMINATION

NOVEMBER 2022

Mathematics

MAT 5B 05—VECTOR CALCULUS 

(2017—2018 Admissions)

Time : Three Hours Maximum : 120 Marks

Section A

Answer all questions.

Each question carries 1 mark.

1. The domain of 2 21 isz x y= − −  ————————.

2. ( ) ( ) 2, 0, 0
lim

2 1x y

y

x→
=

+  ————————.

3. Find if , cos , sin , .
dw

w xy z x t y t z t
dt

= + = = =

4. Find ( ) 2 2if , .
f

f x y x y
x

∂
= +

∂

5. Define local maximum of a function of two variables.

6. Evaluate ( )
1 2

0 0

.xy x y dxdy−∫ ∫

7. If R is a simple polar region whose boundaries are the rays andθ = α θ = β  and the curves

( ) ( ) ( )1 2and and if ,r r r r f r= θ = θ θ  is continuous on ( )
R

R, then , A =f r dθ∫∫  ———————.
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2 D 30177

8. ( )1 1 1 2 2 2

0 0 0
.x y z dz dy dx

′ + +∫ ∫ ∫

9. Define Scalar field.

10. Give a parametrization of the cylinder ( )22 3 9, 0 5.x y z+ − = ≤ ≤

11. Find curl 2 3 2 2where = 2 .x z y z xy z− +F F i j k

12. When a vector field is solenoidal ?

(12 × 1 = 12 marks)

Section B

Answer any ten questions.

Each question carries 4 marks.

13. Find all first and second order partial derivatives of the function ( ), cos .xf x y x y ye= +

14. Find the linearization of ( ) 2 2, 1f x y x y= + +  at the point ( )0, 0 .

15. Evaluate ( )
D

x y dxdy+∫∫  where D is the domain in the first quadrant of the circle 2 2 9x y+ =

16. Find the tangent plane and normal line of the surface ( ) 2 2, , 9 0f x y z x y z= + + − =  at the point

( )0P 1, 2, 4 .

17. Evaluate 
( )3V

1
, where V

1
dxdydz

x y z+ + +
∫ ∫ ∫  is the volume bounded by the planes

0, 0, 0 and 1.x y z x y z= = = + + =

18. If and ,x y z r= + + =r i j k r  then show that 3

1
.

r r

 ∇ = − 
 

r
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19. Find the work done in moving a particle once round a circle C in the xy-plane : the circle has centre

at the origin at radius 3 and the force field is given by

( ) ( ) ( )22 3 2 4x y z x y z x y z= − + + + − + − +F i j k .

20. Find the work done by the conservative field ( )xz xz xy xyz= + + = ∇F i j k  along any smooth curve

C joining the points ( ) ( )1, 3, 9 to 1, 6, 4 .− −

21. Using Green’s theorem, evaluate the integral 
C

2 ,xydy y dx−

where C is the square cut from the first quadrant by the lines 1 and 1.x y= =

22. Find unit normal to the surface 2 2 4x y xz+ = at the point ( )2, 2, 3 .−

23. If , , how that 0.
x y v v v

v f s x y z
z z x y z

∂ ∂ ∂ = + + =  ∂ ∂ ∂ 

24. Find the Centroid of the solid (with density given by δ = 1) enclosed by the cylinder 2 2 4,x y+ =

bounded above by the paraboloid 2 2z x y= +  and below by the xy-plane.

25. Integrate ( ) 2G , ,x y z x=  over the cone 2 2 , 0 1.z x y z= + ≤ ≤

26. Use Stokes’s theorem to evaluate C
d , if = 3xz xy xz⋅ + +∫ F r F i j k  and C is the boundary of the

portion of the plane 2 2x y z+ + =  in the first octant traversed counterclockwise as viewed from

above.

(10 × 4 = 40 marks)

Section C

Answer any six questions.

Each question carries 7 marks.

27. Show that ( )
( ) ( )

( ) ( )

2

3 3

4
, , 0, 0  

,

0, , 0, 0

x y
x y

f x y x y

x y


≠

= +
 =

is continuous at every point except the origin.
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28. Find the local extreme values of the function ( ) 2 2, 2 2 4.f x y xy x y x y= − − − − +

29. Find the volume of the upper region D cut from solid sphere 1ρ ≤ by the cone 3.φ = π

30. Evaluate 
( )4 2 1

0 2

2

2

x y

x y

x y
dxdy

= +

=

−
∫ ∫  by applying the transformation

2
,

2 2

x y y
u v

−
= =  and

integrating over an appropriate region in the uv-plane.

31. Integrate ( ) 2, , 3f x y z x y z= − +  over the line segment C joining the origin and the point.

32. Show that 4ydx xdy dz+ +  is exact, and evaluate the integral ( )
( )2, 3, 1

1,1, 1
4ydx xdy dz

−
+ +∫  over the

line segment from ( ) ( )1, 1, 1 to 2, 3, 1 .−

33. Using Green’s theorem in the plane for 
C

( )2 ,xy dx x dy+ where C is the curve enclosing the region

bounded by the parabola 2y x=  and the line .y x=

34. Find the area of the cap cut from the hemisphere 2 2 2 2, 0,x y z z+ + = ≥ by the cylinder 2 2 1.x y+ =

35. Evaluate the integral ( )2 2

C
I = 3 2x dx yzdy y dz+ +∫  from ( ) ( )A : 0,1, 2 to B : 1, 1, 7−   by showing

that F has a potential.

(6 × 7 = 42 marks)

Section D

Answer any two questions.

Each question carries 13 marks.

36. If ( ) and cos , sin ,u f r x r y r= = θ = θ  show that ( ) ( )
2 2

2 2

1
.

u u
f r f r

rx y

∂ ∂ ′′ ′+ = +
∂ ∂

37. The plane 1x y z+ + =  cuts the cylinder 2 2 1x y+ =  in an ellipse. Find the point on the ellipses

that lie closest to and farthest from the origin.

38. Verify the Divergence Theorem for the field x y z= + +F i j k  over the sphere 2 2 2 2.x y z a+ + =

(2 × 13 = 26 marks)
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FIFTH SEMESTER B.A./B.Sc. DEGREE EXAMINATION, NOVEMBER 2021

(CUCBCSS-UG)

Mathematics

MAT 5B 05—VECTOR CALCULUS

Time : Three Hours Maximum : 120 Marks

Part A

Answer all questions.

Each question carries 1 mark.

1. Find the domain and range of 
2 225 .z x y= − −

2. Evaluate 
( , ) (1, 1)

1
lim .

2x y

x y

x y→ −

+ −

− +

3. Define gradient of a scalar function.

4. Compute the divergence of .f xyi yz j xzk= + +
ur r r r

5. Define solenoidal vector.

6. What do you mean by directional derivative.

7. Write the component test for the differential M(x, y, z) dx + N(x, y, z) dy + P(x, y, z) dz to be

exact.

8. Find  if arcsin .
x

du u
y

=

9. Fill in the blanks : If and f g
ur ur

 are irrotational vector point functions, then ( ). .f g∇ × =…
ur ur

10. State the normal form of Green’s theorem in the plane.

11. Fill in the blanks : If a
ur

 is a constant vector and ( ),  then of . .r xi y j zk r a= + + ∇ =…
r r r r r ur

12. State Stoke’s theorem.

(12 × 1 = 12 marks)

Part B

Answer any ten questions.

Each question carries 4 marks.

13. Evaluate 

2

( , ) (0,0)
lim .

x y

x xy

x y→

−

−
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14. Find the vector normal to the surface ( , , )  at (1, 1,1).x y z xyzφ = −

15. Find and  at ( , , ) from sin ( ) sin( ) sin( ) 0.
z z

x y y z x z
x y

∂ ∂
π π π + + + + + =

∂ ∂

16. Prove that ( ) 2 .n nr nr r−∇ =
r

17. Compute the average value of the function ( , , )f x y z xyz=  over the boundary of the cube

0 2, 0 2, 0 2.x y z≤ ≤ ≤ ≤ ≤ ≤

18. Evaluate 

2 4

2
1 3

1
.

( )
dx dy

x y
∫ ∫

+

19. Leaniarize the function ( , , )f x y z xy yz zx= + + at (1, 1, 1).

20. Find the directional derivative of ( , , )f x y z xy=  at (1, 2).

21. Evaluate R ( )xy dx dy∫ ∫  where R is the positive quadrant of the circle of radius a centred at

the origin.

22. Find the flow of r xi y j zk= + +
r r r r

 along the portion of the circular helix

cos , sin , ; 0 2.x t y t z t t= = = ≤ π

23. Test whether ( ) ( ) ( )f yz i xz j xy k= + +
ur r r ur

 is conservative or not.

24. Prove that ( )0 .div curlf =
ur

25. Verify whether the differential ( ) ( )cos sin ( )x xe y yz dx xz e y dy xy z dz+ + − +  is exact or not.

26. If S is a closed surface enclosing a volume V then prove that ɵ
S S 0.culf nd⋅ =∫ ∫
uuuuur

(10 × 4 = 40 marks)

Part C

Answer any six question.

Each question carries 7 marks.

27. Using double integrals prove that 
( )2

0

2.
x

e dx
∞ −

= π∫

28. Evaluate the line integral 
C

ydx xdy+∫  where C is the boundary of the square x = 0, x = 1,

y = 0 and y = 1.
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29. Find the work done by the force field 3 58 10f xyi j xk= − +
ur r r r

 along the space curve

( )2 2 3C : 1 2r t i t j t k= + + +
r r r r

 where 0 2 .t≤ ≤ π

30. Find angle between the surfaces 2 2 2 2 29 and 3x y z z x y+ + = = + −  at (2, – 1, 2).

31. Evaluate the volume bounded by 2 2,y x x y= =  and the planes z = 0 and z = 3.

32. Evaluate the area enclosed by the region cut from the plane 2 2 5x y z+ + =  by the cylinder

whose walls are 2 2 and 2 .x y x y= = −

33. Find the Local extreme values of 2 2( , ) 3 3 4.f x y x y xy x y= + + + − +

34. Evaluate the line integral 
C

f dr⋅∫
ur ur

 where C is the boundary of the triangle with vertices

(0, 0, 0), (1, 0, 0), (1, 1, 0).

35. Show that sin sin cosf y zi x z j xy zk= + +
ur r r r

 is conservative and find its scalar potential.

(6 × 7 = 42 marks)

Part D

Answer any two question.

Each question carries 13 marks.

36. (a) State Gauss divergence theorem and use it to evaluate the outward flux of

f xyi yz j xzk= + +
ur r r r

 through the surface of the cube cut from the first Octant by the

planes x = y = z = 1.

(b) Evaluate 

(0,1,0)

(1,0,0)

sin cos cos sin .y xdx y xdy dz+ +∫

37. Verify Stoke’s Theorem for ( )2 2 2f x y i xy j= − +
ur r r

 over the rectangular region bounded by

0, , 0, .x x a y y a= = = =

38. Verify the Tangential form of Green’s theorem in the plane for the vector Field

( )f x y i x j= − +
ur r r

 over the region bounded by the unit circle 2 2 1.x y+ =

(2 × 13 = 26 marks)
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B.Sc. DEGREE DGMINATION,
(CUCBCSS*UG)

Mathematics

MAT 58 O5-VECTOR CALCULUS

Time : Three Hours Maxirnum: 120 Marks

Seetion A

Answer all questions.
Each. question carries l marh.

1. Find the domain and range of u (*, y) = sinry.

2 fvaruate Lt l##*)
(x, Y)'+ (7,2)

3. If d tsaconstairtvector, i=ci+4fi+2fi,, then i (i.")= --l
4. When do we say a vector is Solenoidal ?

5. \,trhat do you mean by irrotational vector ?

G. Find the total differential qf ln (x y z).

7 . What is the linearization of the function f (*, y,z) at the point (rs, yo, z|} ?

.8. Write the condition for the differential form P (*, y, z)dx + Q, &, y, z7 6y a R (*, y, z) d.z 
.to be

' exact ?

, 9. State the normal form of Green's theorem in the plane.

10. If F= *i*yi+zfr,,and r=lFl, then rnf issolenoidalifz=-

FIFTH SEMESTER

$;".....:t... ;..-...... li.. -..i,ki

Tutrm over
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2 D90280.

11. Sta$e Gauss Divelgenee t}eorem.
r:1 

.- 
6,,:

j'(': . .t; _\12. 'lf :f and .f,;gng.irrotationalryector funetions then aiv(l * E,) = .-----------:. ' 
.

(l2xL=12marks)

, Sectiglr P ,,

Ansier at least eight quesfians.

. .i.i..I i' ' tlll questions can be attendcd.

f- - ^rllim l*-, I

L*+Yl13. Evaluate !

lfr' t
,J

Az Az
L4. Find; "1fr atthept (n,r,t) fromsin (**y)+sin(l +z)+sin(z+r)=s.

'

15. Findtheoutwardunitnormalvectortothesur.face g(x,y,z) = Bx2 y-yB zz at(t,-2,:L),

16. Findtheanglebetweenthesurfabes,x2 + y2 *"2 =g,and z=*2 +y2 -8, at,(2r-1,2).,' , .

,''
L7. Findthetotalderivativeof u(x,y,z)=ryewithrespectto/whepe x=t+L,!=t2:+4r=ts +1.

18.'Findthelinearizationof f (*,y,r) = *2 -rcy+B sinzatthepoint (2,1,0) ?

' 19. Findthedirectionalderivative of f (x,y,z\=xy+yz+zx atthept(1,2,g)inthedirectionof,......:
si+ai+5k.

20. using double integrals, obtain the area ot:the Lemniscate 12 = Acos 20.

21. Using triple integrals find the aveiage value of f (x,y, i) = *y" over the boundary of the cube
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'30. Show that the work done by the Force lield F = yri + 
"4 + *yfi is independent of the path joining 1

'thepoints(-1,3,9)and(r,o,_4).A}sofindtheworkdonealonganysmoot}rcurvejoining

(- 1,3,9) and (r,6, - 4).

Turn over



31.

32.

D 90230

Find the local extreme values of f (r, !) = ry -'x;2 - y2 - 2x - 2y + 4.

o.
Using triple integral find the votume of the ellipsoide * - * * * =t..o' bo co

Evaluatetheareaoftheregionintheryplaneenclosed by r.2 *y2 =4,y=l and.y= ".,@r.

Integrate the function f (x, y,z)= ry" over the surface of the cube cut from the lst octant by the:,
planes x=1,! =1 and z=1.

(0,1,1)

Evaluate J .sin y ens xdx + cos y sin xf,y + dz.
(1" 0,0)

(5x9=45marhs)

Section D

- Ansuer any ofie question,
TIE question canies 15 marks.

36. VerifrGaussDivergeneethe-oremfor F=rf +nyj *.A ou"rthesphere *l *y2 +22 =a2.

37. (a) VerifythetangentialformofGreen,stheoremfor F = (" - y\i + qi,andtheRegionRbounded

by the unit circle x2 +.yz =1.

State the Fundamental theorem of line integrations.

'Evaluate 
[f .ar, if f =yzi +12]-(**z\fi, Cistheboundaryof thetrianglewithvertices

C

(0,0, O), (r, o, O) and (t,1,0).

For any elosed surf,aces enclosing of a volume v prove that lJ curl i .,a as = o.
ii

(1 x 15 = 15 marks)

33.

s4:

35.

(b)

38. (a)

(b)
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D nsst

FITTH SEMESTER B.SC. DEGREE.EXAIfiI{ATION, NO\IENMUN 2O1g

(CUCBCSS-UG) .. . ,

' Mathcmatics

MAT sB O5_\MCSCIR,CALCI,]LUS

.Aitswer att tt@twelve questiqls.
Each questi,on cirrria&*,ffi*.

r+1
1. Evaluate. li* ;'-.sYqrssw (x, yl-+(l,A) 4 - y

2. I[nd the domain and range of z - IW

3. Findthegradientof {(r, y,z)=*2 +y2 +22.

4. Compute the divergence of 7 = ryi + yz j + xrh,.

5. Define directional derivative of a function.

6. What do you mean by a conservative vector freld ?

7 . Give a very brief discripfion of linearization of a funetion of tu,o yariables.

12 * y2 +*8. Find dz if u= e,

.1

9. Fill in the blanks : If f and i urg differentiable vector point fJnctions, then

v'(l. s)=

10, State the tangential form of Green's theorem in the plane.

Name.............,.........-....-.."-.-..

Reg. No......r..-r..........r..o.{-....

Mnximuu : LZA Marl-rs

?urn ovir



11.

L2,

rill.il,the blauks ir i is a constant veq.-tor and i =,ri * y,j + 2fi,; tiner.v l(",t i),= ....,,..,,.

State Stokes theorem mentioning all the assumptions involved in it explicrtly.

Bd

D 7A820

(12x1=12rnarks)

P;rt B

L7.

18.

Answer arry ten questinns.

Each questian carri.Cs 4 marhs.

18. Find the vector normal to the sur{ace 0 (*, y, z) = rzy - 2y?za at (L, - t,Z).

x.2 -*t4. Evaluate . lim 

-.

(r,y).+(o,o) J* - Jy

15. If xz +y2 +"i +ye* z+zcosy=0then,findffand I zttheorigin.

16. Prove that v ("")= nro-2 i.

Findthetotalderivativeof u=fi!*z withrespectto/if x=enstt J=sin, ar\d.z=t.

Cornpute the average value of the function f (*,y)=rcos(*y) over the rectangular region

0<r<r,0<y<1.

19. Linearize the functio n f (x,J) = sin (*r')at (1, 1).

:.
20. Findthedirectionalderivative of f (x,!)=*o, +cor(ry)at(2,0) inthedirection otgi-+j..

Find the velocity and acceleration vectors of r (r) = (B cos r) ; + (s sin t) r + tz h.

Find the florv of i = xi + y j + zE alongthe portion of the circular helix

lr =coSfr3t=sinf, z=t;0<t nl4.

/

21.

22.





-1-
I

l

4

33. Find the Local extreme values of f (x, t) = Byz - 2ys - Bxz + 6ry.

\,
34. Evaluate the volume of the region bounded by *2 + yz = 4, ! + z =g,z =A.

* D[$$26

85. Showthat I =ysinzi+xsinzj + WeoszE is conservative and find itsscalarpotential.

lpart D
i

Answer any two questinns. 
i

Each questiort carries lB marks.
.:,

36..(a)stateGaussdivergencetheoremanduseittoevaluatetheoutwardfluxof7=*yi+yzj+nh,

(bl lfsisaclosedsurfaceenelosingavolume,V.,lhenprovethat J f, i.zdS=3v.,

87. (a) .Evaluatethesurfaceintegral I I l.zdS where f =yi+xj+zzfr overtheclindricalsurface

S given W xz *rP =e2, z=O,z=h..

(b) Find angte between the surface s * +f +* =9 andz=i + xP -aat(2,-zz).

88. . (a) Find the value 
" {rl;iJi sin y cos xd.x + cosy sinxQy + dz

,]
(bi : In v,'hal clirection from the point (2,1, - 1) the directional derivative of{'(r, t,z)-- *2 yra is

maximurn and find the magnitude of this maximurn.

(2 x 13 = 26 mar.ks)
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FIFTH SEMESTER B.Sc. DEGREE EXAMINATIONT N

N

fine: Three Hours

(CUCBCSS_UG)

MAT 5B O5-\MCTOR CALCULUS

. part A

Answer all tlw twelve qwstinns.
Eich questian carries I mark. ' 

,

:

3. Find the gradient of $(x,y,z) = ryz. :

r,':i
4. Compute the divergencq of f = yzl + yzj + zzE.

5. In what directi,on the directional derivative ofg function tecomes maximon ?

6. What do yop urcan by au irmtational vector ? 
:

?. What is the linearization of the fun*ionf G:,yt,z) atthe'point 0,2,8) ? '

g. Find the to._tal am"""rrii"t 
'of 

u if u= kr(r, +yz +rz).

9. Fill in the blanks : If I and f are irrotational vector point functions, thenV (1" A) E ...
,l

10. State the Norimal form of Green's theorem in the plaoe.

11. Fillin theblanks : If f = ql + fi +z[,then r,f is solenoidal.if n =....

12. State Gauss's Divergence theorem'mentioning all the assumptions involved in it explicitly.

Maximum: 120 Marks
.,i

(L2xl=12marks)
Part B

Answer any ten questians"
Each question carries 4 marhs.

13. Find the vector normal to the surface 0(x,y,z1= xi + y3 + rt tit(l; -1, 1).tYJ' t
,.1

L4. Evaluate. li*. .Y-x.4 ^: (r,y) - (0,0) y + f
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15.

' 16.

t7.

Az ' 'A
If zs'-xy+yziys -.2=Othen, find 6anl6 ^r(1, 

1, 1)'

. rr .,.r ,, -: r : :' '

Fiud ttre total derivativ e of u =r3 +yB with respect to t ifr = cos 
',y 

= 
1io '-'

compute the average value of the function iG, !, z) = ryz oYet the boundary of the cube

Linearize the function f (r'y'z\=x2 -r,!+3sinz at (2'1'0)'

Find the directional derivalive of f (',1, 
"i"= 'y 

* tl + zt' at (1' 2' 3) in the direction of

='3i +4i +5k -

Findthecirculation of | =(x,y)i+*i aroundtheunitcirtAe'centeredattheorigin'

Eindthevalueof iu whichmakesthefollowingvecto, i=(ur -")i+(('t-2)'2);.(tt-^l d)fr

ZZ. Verifr whether the differential e' cosyd* +(rz - e' siny\a'l *1W *'')dz is exact or not'

f I arl.l f are irrotational,lthen show that i x S is solenoidal'
' _:-3{i{ :, I I .1 ' ''

. 22x

prove that if a function f (x,'.,is differentiable at the origia, then it is continuous at\onsl*

Evaluate the integral brdo - y'fu where c is the square cut ftom the first quadrant by the hnes

.,..i'.rc: .",1

r=1andy=1 (10x4=40marks)

Part C ,

Answer anY eix' questinns.

Eaih questio 
"orrict 

7 tnarks'

18.

19.

20.

21.

23.

24.

25,

26.

27.

28.

29.

Find Vf(r),if f =xi+yi+zE.

Show that the work done by'the force field

the points (-1, 3, 9) and (1,6, - 4)'
f = y"i + 

"x i * *y I is independent of the path joining

\



.

3

30. Test the continuity of f (x, y) defined by

' (x,Y) = (0' 0)'

f(r,y) =H,(r,y)*(o,o)

D 50599

and f (x,, y) = 0,

and find its scalar

(6x7=42marks)

31.

32.

33.

34.

35.

Findtheequationtothetangentplaneandnormallinetothesurfiace f=(tc,y,z')=x2+y2+22-9=A
at the point (1; 2,4) .

Evaluate the area encosed by the region *2 + y2 = 4, ! =1, y = l8 in the (.r, y) plane, using double

int€grals. A -
Find the Localextreme values of f (x,y) = xy -*2 -y2 -b-2y + 4'

*2 -y2 ,"2
Evaluate thevolume of the ellipsoide :6+i;+ , =LF*F'V:',.'
Show that i ='(r + Zty + 4z)i + (2r - 3y - V) i + (+x * y -Zz)E is conservative

potential.
.a

Part D

Answer anY two questions.
Eath duestion carries L3 marks,

(a)

(b)

(a)

VerifyGarrys,sdivergencetheorernfor f =ri +y j +zE overthesphere ofradiusa centered

at the origin,,

State the Bundamentaltheorern of line integration

Evaluate the line integral lf 
* 

where C is the bounda-ry of the triangle with vertices (0,0,0),

(1,0,0) (1,1,0):

&) find (Curt Curl) , if f.= =*2yi -2ii +2Y2fr,.f
osea surrace enelosing a volume v then prove that IfFI id s = 0'

(b) Veri&Green'stheoremfor J("y *yz\a*+*2dy,*hereCisthecurvejoiningy=x2 andy=a'

(2 x LB = 26 marks)
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Maximum : 30 \treightage

- 1) and Q (- 1, 0, 1).

(LZ x Yt= B- weightage)

FIFTH SEMESIER B.Sc; DEGREE (SLPPLEMENTARY)
EXAMINATTON, NOVEMBER zoIl

(UCFCCSS) 
,

MM 5B O5-IY:ECTOR CALCULUS
Time: three Hours

I. Answer o// questions :

1

2

3

Find the curl of F(r, y) =("' - t)i +(xy - y2)i.

Examine whether, I = yzi+ z*j + ryft is conserrrative.

If F is a field defined on D and El = V/ for some scalar functionfon D then/is called a 

-
- 

61f.

Find the gradient field of g(r, y, z) = ez - t("' * yr).

Define gradient field of a differentiable function
Define critical point.

Say TYue or False :

If a function/(r,y) is differentiable at (16,ro) then/is continuous at (ro,yo).

8 fina$ ^nd{iff(*,y)=x2+Bxy+y--l at (4,-5).tuil

' ,,,rf1r,n rJW-'= -,..:
10 lf f (x, !, z) = "l*' 

* y, + zz ttre1- f(8, g n, = -J.
t1 If r(r) = (cos I) i+ (sirrsy + rfr then [q ;frl

L? Find the parametric equation for the line through p (L,2,

Answer all ttine questions :

19 Find the curl of F = (r2 - l)i * +"i * *rlh,.

14 State Green's theorem (norural form).

4

5

6

7

T\rnn over
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111
1E Evaluate'l J lk+y+z\dYdxda.

-1 -1 -r

l4-2n
Write au equivalent integral f* J i Ayd* with the order of integration reversed.

02

Find the direction in which f (r,J\ 
= r2.+ ry'+ y2 increases most rapidly atps (- 1' 1)'

: (ar)
lf w = *2 + y2 + z2 and. z = x2 +y2 find \A ) r'

eY ^ -02w19 lf w=3t!*- tlrd-'
Y'+L fu'W

20 Write the range of the funetion f (x, y) = ry-

2L Find the length of one turns of the hetix ;(O = (cost) i + (sin r)j + ,[.
(9x1=gweightage)

ZZ Evaluate 
{e"2+rz 

dy dx where R is the semi-circular region bounded by the r-axis and the

curre y =Jl;z.
me values of the fur y2 - x2 -2* -2y + 4.Find the local extrerne values of the firnction f (r, y\ = ry -:

Find # al t = n.Given u) = x2 * !2, fr= cosfr 1l =sin r.

Find the linearization of f k,y)= 12 -ry+Lyz +g''2-

| ?i* =, (r,v)*(o,o)
Show that f (t, y7 = l, *2 + tz' is discontinuous at the origln.

I o , (*, y\= (o,o)

Find the torsion for the space surve i(t) = (3sinf) i + (3cosr) i + 4t k.

(5x2=l0weightagP)

16

L7

18

28

24

26

26

27

28



.try. Answer arry lwo questions : .

29 Find the area of the cap cut from the hemisph ere 12 * yz + ,2 = 2, z 20, by the cylinder

r.2+Y2=1.

B0 Find tie work ,done by r=(r-"?)i*,{3=,f)i*(*-rz\in over the curve

ittliti+t2j+t3k,osfs1'from(0,0,0)to(1,1,1)..
,, . 81 Find arr rqpe{ bormat for the magnitude of thg error E in the approxrmatio{ f (x, y) *L (r, y\

x, lD = x2 - rt *ir'+ 3r Po(g, 2) . R : !, - s I < 0.1, I y - 2 | < 0.1.over the rectarigle'8...Given f(
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(Pages:4)

FIFTH SEMESTER B.Sc.

Reg.

DEGREE H(AIVIINATION, NO

(cucBCSs uG)

Mathematics

I\{AT 5B 05-VECTOR CALCULUS

Section A
Answer all the twelve questions.

Each question camies L mark.

s rr.r l'lr-i .
-n huw '

Maximum : L20 Marks

when t el0,27rl.+sinr j +tE

(..2--, \
1. Evaruate 

r,,Jrilto,o) lffi I
2.

3.

4.

5.

6.

7.

8.

o

10.

11.

12.

Find the domain and range of the tunction f (*, y)= J;* - y' .

State Euler's mixed derivative theorem.

Find the total derivative of u = e x2 + v2 + ,2 -

Dr'rne the gradient of a scalar function.

When is avector becoming irrotational ?

Give the definition of divergence of a vector function.

State the tangential form of Greens theorem.

Find the length of one turn of the helix i (r) =.or t i

What is directional derivative?

lf V=xi +yi *qi,provethat If .df =0 overanysmoothclosedcuryeCintheplane.

Prove that for a closed surface S enclosing a volume V, I [, .fi dS.:3V where fr is a positive

oriented normal vect6r to the surface S.

(12 x 1= 12 marks)

Turn over
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Section B

Answer any ten out of forufir;en qu*tions,
Eoch questian carrizs 4 marks.

2

18. Find lim 'Y- ,.

C 80Sbd'

14. Find the partial derivatives ofz w.r.t. x and.y respectively at (0, 0, 0) if
x2+!2+22+y*+zoosy=0

In a triangle ABC, the sides and angles vary in such a way that the circumradius remains constant.

Provettrat a + b + c 
=0.

cos A cos B cos C

Ifz=f(x,y)where*="ucosuandy=eusin,ll,verifythatrx-,x=e,,*1

Find the linearizaiion of f (x, !, z) = x2 - xy + B sin z at (2, l, 0).

Find the flux of F: (, - y)i + r 7- across the circle x2 + y2 = 1 in the *y-plane.

Evaluate the work done.by the force F =(l-x')i+ (r-r')"1-*(, -y')[ along the curve

C: i (r) =ti +t' j +t3 i from(O,0, o)to(1, 1, 1).

If i= xi +y j +zE,,showthat V(r,) =nr,-zi.

Findthedirectionalderivative of f (x,y)=rev +cos(ry)"at(0,0)inthedirectionof 37 -qj.

Find the divergence of j -x, i -2y, ,, j +*yrrE at (1, -1, 1).

Test whether the vector r = .r (y- ,)i + y (z- ,) 7+- , (* .-y) [ is solenoidal or not.

24. with usual notations, show that U. (;)= 6 when r *0.

16.

17.

18.

19.

20.

21.

22.

23.



n

v
? c80806

25. whenever i *rdf are irrotational, show that j x ! is solenoidal.

26' Evaluate I [r @,y)d AforovertherectangurarregioirgrvenbyR:0<x< 2,-r<y3r.

(10x4=40marks)

Section C

Answer any sk out of nine questions.
Each question carri.es 7 marks.

27. Evaluate t" f= (*'*y')dxdy.

28. Change the oider of integration and evaluate f f Y dy dx.

d29. rf is a differentiable vector tunction of r, prove tuat fr},I,,7,,1=lI,,I",l*1.

30. VeriS Green's theorem in the case of It, - sin.r) ak + cos xdy where C is the triangle in the

*y-plane formed by the points (0, O) (n I Z.O)and (n l2,l).

81. Testwhethe, /=(e' cos/ +yr)i+(o-r' siny) j*(ry+z)E isconservativeornot. If itis
conservative, find its scalar potential.

32. lf z = f(r,y) where x = eu+ e{ andy = e4 -eu, veriff ,n7t fi- *=. *-, X

33. Qernpute the local extremum of f (x,y)=l + y2 -4y+9, if any.

34- Using triple integral find the volume of the prism bounded by the ! = 0, y = N,r = 1 and
x'+y+z= 3.

85 Compute I I r' z' i + *' r' i + z' x' E.n mwhereSistheupperhalfofr2 +y2 +22 = L.

(6x7=42marks)

Tur:r over
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Il'
I

I

i,'

v

36.:

, .. ,;

- Section D

Eanh'questinn carries 18 norks.

: 
(a.),', $tate S*lke's theorem.

{b) Evaluate 'L 7 .di bystotes ther"*,ro"l = i,,i ,* i i-t*+ z)E with C asthe treuaiUry

of the triangle forqed bry, the:origin'aadtheylints:{l,'O;O) and (1, 1, O).

Veriry m*f, fo"-"'of Green's theorem for 7 =(, - fil +x j over the'region B boundd by th8?,

uniigirclerz +j2.=l.

88. (a) ,*rir; f Y',1^.''n;'',drcdbt byapplyins'thetrausformation z --2r';y:';i"i=t1&rytz 2 2 2

G}
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FIFTII SEMESTER B.Sc. DEGREE (SUPPLEMEI{IAR
E)(AMINATTON, NO\IEMBER 2016

(UHCSS)

Mathematics

MM 58 O5-VECTOR CALCULUS

Three Hours

Answer oll questions :

1 Curvature of a straight Iine is

Time:

I.
Ma:rimum : 30 Weightage

.Find the parametric equation for the line through the points p(- 8,2,- B) and e(t,.1a;.
3 Ttre domain of the function u = sin(r r) is tJee entire function. Then range = 

--.
4 If i(r) = (cosf)i+(sinr)j+t& then 

rl]1r(r) 
=

+

5 Vectorequationforthelinethrough po(ro,yo,zo) rr.dpaiallelto i is psi=t:--'-.
af

6 find , .it f (x,y)=12 +}xy+y-l at (4,-5).

lim

(,,v)"*(-;) sec*tan* =-

8 Findthegradient of g(x,y)=y-x2 at (-LO)

10 Find the gradient field of f (x,y,z\= ryl.

11 If F is afield defined onD and F = Vlforsome'scalar functionfon D then f is called
of F.

a

lz Examine whether F = ! zi+z r j +x y ,t is conservative.

(LZx U = 3 weightage)

Turn over
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2

il. Answer any nine questions

18 Shovv that .n(t)= (sinf)i+(cosr) J+..6 & is orthogonal to its derivative.

D 115!6

L4

1E

l6

I
Evaluate lltsi*ti +(t+r)n)* 

.'0
Find the parametric equation for the line that is tangent to the curve :

i(4 = (asint) i+(ocost) j +bt k,ts =2n .

Find the unit tahgent vector of the cuwe :

F(r) = (*rBr) j+(sin3 t)n, o <t <;.

Write the range of the function :

f (x,Y).=- 4x2 +9rr2 '

lf w = lry} * *2 yl + x8 y4. Verifr ttrat w*y = ut, ,

19 If w=x?+y2+zzandz =*'+f,*af#'). . \@/r-

20 Find V f at (L,1, 1) of f (r,y,z) = s2. + y2 -Zz2 + zln* .

82
2t Evalu4te i IF-t')dY d* .

00

- Find the divergence of F(r,y) =(*'-r)i*(a,-tz)i .

Stat€ Green's theorem (Normal form).

State divergence theorem

(9x l=gweightage)
UI. Answer any fioe questions.:

26 Findthe distancefromthepoint(2, l, B)tothe line x=2 +2t,y =L + 6f, z=8.
26 Find the plane through the points (1,1,-1), (Z,O,Z),(0,-Z,1).

.1Prove that the cunature of a circle of radius 
" 

ir ;
Find the Torsion for the helix :

17

18

22

28

24

27

28

f(t):(acosf)z+osinr) j +btk,a,b>O,az +b2 *0.
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;ion f (*,y)=#, has no limrt as (r,y) appro"at* o, olShow that the- funct

Find the linearizatio n of f (r,y,r\ = x2 + yz + zz at (0, 
.1, 

0).

A fluid's velocity field is F = ri + zj + yft. Find the flow along the helix :

/

Evaluate -lJe*'*t'd,ldr where Ris the semi-eircular region bounded by ther-axis and the

29

30

31

32

curve y=Jt;p.
:' q5 x 2 = l0weightage)

ry. Answer bothtlu questions:

83. Find the point of intersection of the lines x = 2 t + L,! = 8 t + 2io z = 4 t + I and

trc = s + 2, y = 2 s. + 4, z =- 4s -1 and then find the ptrene determined by these lines.

I
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FrFrH SEMESTER B'sc' ":t::ff'ffi^"IloN'
MAT 5B O5_VECTOR CALCULUS

Time : Three Hours

' 
Answer all thetwelve questians.

fu,ch questinn carries I mark.

2.

1. Evaluate . .lim, _ u "'*' -.(x,!,2) +tl.0. .il Zo + COS.,/ry

The plane * = 1 intersects the paraboloid z = *2 * y2 ir.a parabola. Find the slope of the tangent to

the tangent to this parabola at (1, 2, 5).

Find the domain and range of the function f (r , !) = logr(y2 - *2).

Find dz rf u = loge(rJa). Find the gradient off(r, y, z) = ry2.

Find the normal vector to the surface xzy - 2y2ze +12 = 0 at the point (1, -1,2).

6. Calculate divergenee ot 7 -- *2 
-i 

* y'] * * i.

7. Give tlre definition of Curl 7.

Maximum: 120 Marks

(12x1=12marks)

' I\rm. over

3.

4.

5.

8.

9.

10.

?
Distinguish between flux and circulation of a vector / acrosdaround a plane curve C.

What do you mean by scalar potential ?

Evaluate I, *' dS over the unit circle C in the first quadrant.
c

Find the maximum value the directional derivative of f (*, !, z) = x)z3 at (2, L, -L).

State Gauss divergence theorem.

11.

L2.



2

Answer any te;n out of fourXeen qucstions.
, ' , fi@h $trsltion rl$f,idrhs;

' 14. Find the partial derivatives ofa w.r.tr andy resppctively at :

(tr,T,r) if sin (x + y) +sin (y + d lsin 
(z + r) = 0.

15. fihd + ifu=x3*!e,x=ocosf andy=bsinf. :

.dt

'2-2.--. .--') warif ' aH ' 6H ' 4=0.16. If H = f Ly-2,2.-tr,r-y),verifttt.t ; *6*=*

17. Find the linearization of f(*, y) = x2 - A + yznat (8, 2).

18. Find the angle between the surfaces * + yz + zz =9 and z = # + f - g at (2, -1, z).

+-)-,
19. Find the cfu,culation of tlre field F=ft -ii **-janound the circle x2 + yz = 1.

2a. Evaluatetheworkdonebytheforce i=(2, -y+z\i +<r*y-*l-i+(Br- Zy+4d 7 inmoving

-)++
aparticlealongthecun'e C: r (t)=3oosf i +8sinf 7 where O<0<zrE.

!

zr. rf ; = *i * y-i * ri,,fi"d i(3 \

.AJ

22. Find the directional derivative of f @,x) =2* + 3y2 + zz at (2,1, g) in the direction of 
-{ 

-Zi.

.-+
23. Aod the value of & so that rl r is soleaoidal.

24. rr i is a constant vector, show tha '+ (-> +\
rt v.[.r xo)=o.

pMer

Is. Find lim lt ^.
,\
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?5 lf yt (x, !,2) has con{nuoy second order partial denvatives, prore ,fr* i o ir*tation"t

24 -

26. Evaruate t,l#.r8

i . . 00x4=40marks)
Seetim C

'Awwer ozy six out of nhu qryetioru.
Erch qwstion eanicll rrwrhs. .'

c)o
2?., Dvalu"t" , Ie{d+fl dn4,.

b6

28. Change the order of integration and evaluate i i* .*,
'0,

29. Evaluate ttcfe +2rdy where C is boundary of the square.in the *y-plare given by
c

0<r(1,0<y<1.

(%g''r)
30. Show that the differential form,ydx + xd.y + Ma isexact and hence evaluate i ,i. + xdy + 4dz.

'11' 1' 11

/\
81' Ir z ='lT'T)'I""rv that x2 fu *' 

"X+ 
22 9 =o'

32. Find Curl curl 7 if 7 = *'yi W-; +zy"i.

83. 'compute the local extrerrum of f (*ry) = tcy -r'2 -f -?e,-zy + 4, if any.

34. Using triple integral find the volume of the tetrahedron with vertices (0, 0, 0) ; (1, 1, 0) ; (0, 1, 0)
and (1, 1, 1).

ftrrrl over
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,,,,H

35. Compute !!tz"*Sz)i -(xz+ y1j'*(yz *zz)i.idS ,"h"r" Sisthe surfaceof thespherewith
S

. radius S umtq and centre at (b, l, -2). , '' ' 
,. 

, . ::. ,

(6x7=42marks)

Section I)

,o"'il:i;?,:;;:r:;!;!r;:ffX'*'

(b) Employing Stokes theorem, evaluate n, !7 .ai 7 = Q* - yli = yrz j ,- y' ,i with C as

the boundary of the unit sphere in the upper half with centre at the origin.

-+-)-+-+^^
37. VerifrGaussdive:geneethporemtor f =* { +y j +zi werthesphere *2 *!2 +22 =!;

38. (a) Apphing tfre tripfe integral, Arra tfr" *oLr*" of the ellipsoid 5.5 * j =r.

*2yzr(b) Using double integral find the area of the ellipse a- * ,= =',
ao bo

4

(2 x 13 = 26 marks)
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(Pages:3)

FIFTI{ SEMESTER B.Sc. DEGREE (SUPPLEMENT
EXAIVIINAIIION, NO\IEMBER 2016

t tlY^  
^dd\" (UG-CCSS)

MathematicsM,

r : 80 Werghtage

ffi":;estions: 
Ma:rimum

1 Curvature of a straight fine is

2 .Find the parametric equation for the line through the points P(- 3,2,- S) and Q(1,-1,4).

! Ttre domain of the function ro = sin(r y) is the 
"rrti"" 

functioie. Then range = 

-.

4 If r(r) = (cosr)i+(sine)j+/ft then lim r(r)
,Jg''-'

5 Vector equation for the line through po(xo,yo,zo) u.rd palallet to D is por;--.,---------,.-.

af
6 find , if f (x,y) = ,2 +}xy + y- 1 at (4,- 5)

lim

8 Find the gradient of g(r,y)= j - xz at (-1,0)

10 Find the gradient field of f (x,y,z) = ryz .

11 If F isafielddefinedonD and F=VfforsomescalarfunctionfonDthen /is called
of F.

lz Examine whether F = ! z i+z r j +x y,t is conservative.

(12'xA=Sweightage)

Turn over
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III. Answer any ninc questions :

18 Show that n(r) = (sinf) i+(cost) i +J-S n is orthogonal to its derivative.

I
L4 Evaluate llfi*t; *(t +t)nl*

'0

Find the parametric equation for the line that is tangent to the curve:

i(r) = (osint) i + (ocost) i +b t k,ts =pn .

r(r) = (*"' r) j +(sins t)a, o <t <f, .

Writ€ the range of the function :

f(*,Y')-4x2 +9Y2'

18 lf w = ,ryz * *2 yi + xi y4. Verifr ttrtat wry = wy, .

19 If rp= *? *yz +22 and. "=itl, 
q"d l;)r.

ZO Find v f at (1, 1, 1) of f (*,y,2) = *? + t2 -222 + zlr-x .

2t Bvaruate 7 IF-t')dY dx .
00

22- Find the divergence or F(r,v) =(*' - r\i*(w - tz) i .

23 State Green's theorem (Normal form).
.J

24 State divergence theorem.

1E

16

i7

(9x t=9*eightage)
ilI. Answer allry fiue questions.:

25 Find the distance from the poiut (2, 1, 3) to the line x = 2 + 2 t,y = I- + 6 f, z = 8.

26 Find the plane through the points (1,1,-1), (Z,O,z1,1Or-2,1).

I

Prove that the cunrature of a circle of radius 
" 

i" ;.
Find the Torsion for the helix :

r (t') 
=(ocosO 

i + osint) I +b t k, a,b > O, a2 +bz * O.

27

28



30'

31

29 show that the functi on f (*,v) 
= # 

has no limit as (r, y) appro.,t" (0, 0).

F-Ind the linearizatio4 of f (x,y,") = *2 + y2 + z2 at (0, 1, 0).

A fluid's velocity field is F = rd + zj + yk.Find the flow along the helix :

i(r) = (cosr)i+(sinr) j +t k, O <t s/r.

32 Evaluate $"r*f aydr whereRis the semi-circular region bounded byther-a:ris and theR

curye y=rlSS .

D 11545

(5x2 = lOweightage)IV. Answer both thc questions :

33' Find the point of intersection of the lines xi =2t + l,I = B t + Z,z = 4f + B and, = s + 2,! =2 s.+ 4,z =-4s -1and then find the planedetermined by these lines.
34 Find a potential function /for the field F = 2.r:i + gyj + 4zk.

(2x 4:= I weightage)

'ti
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(UG_CCSS).' 
.

Core Course-Mathematics

MM 58 O5_VECTOR CALCULUS

20lti,;"ii
' lo;''

Time : Three Hours

I.' Answer oll questions.

1 Find the curl of F (r, y) =(x2 - y) i + {xy = y2') i.

2 Show that F = (2x - il i - zj+ (cos z) k. isrrot .orr*ature.

3 Define gradient field of differentiable function.

4 Define saddle point.

6' Find the parametric equation for the-line through the point (*40,4) and parallel

i =2i+4 j -2k.

7 Write th equation of the plans through Pa (rs, !o, zo) and normal to i N + Bj + Ak.

lim
A vector function i (t) is continuous a! a point f'= f0 in it clomain if . . r (t) =t-+t6

9 Findthevelocityofamovingparticle att=lwhenpositionvectoSis i(t)=(t+t) i+(t2 -1)/.

10 The curvature of a circle of radius a is 

-

11. Find the gradient of f (.x, y) = y - x at(z, 1).

12 Domain of the function * = J*' + y2 + z2 is the entire space. then range =

'(l2xY*=Sweightage)

Turn over

to
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u. Ansyrer arry nine qaestions.

18 State divery;ence Theorem.

L4. Find the divergenpe of F (r, y) =(xz - y\ i + (ry - y\ j.

15 State Tangential form of Green's theorem.

111

16 Evaluate II[ik' + Y2 + 
'2) 

d'' d'Y d'r'
000

L7 Find the derection in which f (r, y)=+. + decreases most rapidly.

( aw\
n"d IAJ "o 

*=* +y2 +"2 and z =x2 +y2.

19 lf w =ln(2x + 3y) verifr that w,cy =wyr.

20 Fihd # *#o f (x, y:l=(r?'*l)t3r'+g;-'' --'-'' --

Find the qnittangentvector of the helix i(t)=(cosr)i+(sin il j +tk.

Find the acceleration of a moving particle at t = 1 whose position vector is

i (t) =(, + L) i * (t'- 1) j.

\_Ti Find the angle between the planes x + ! .1and 2* + y -22=2.
.r -\.
tr4\ Find a spherical co-ordinate equation for the sphere 

'*2 
* y2 + (z - 1)2 = 1.u/

(9x 1=9weightage)

UI. Answer any five questions. ,

25 Find the flux of F = N + yzj + xzk outwardthrough the.surface of the cube cut frorn the first

octant by the planes x =\, != l and z = 1.

26 Verifr normal form .of, Green's theorem, for the field F (r, y) = (x - y)i + rj and the region

R bounded by the unit circle C : i (t) = (cos t) d + (sin t) j,O 3 t <Zrc.

2t

izzt,
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27 Find the work dritre by F=rryu + yj - frover the c'rye i(t) = ti + tz i + rk,O.<, < 1.

28 Evaluate !t"*yl'" *h*ru c is the straigtrt line cegment r =t,!=L-t,z=0 frp*[.
(0, 1,0) to (1, 0, 0)._, _, Ye \-, v, e/

29 Find the area enclosed by ths lesnkte rz = 4cosgo.
'\

30 Find the derivative of f (x, y) = wv + cos (r, y) at (2,0) in the direction of A = gi - 4j.

, - 81 !'ind.the torsioaftrthedpace sunye i(t)=(Bstnf)L+(goot) j + 4tk.

82. Findthe c€-fromthe@+t s(0;0,Z) totlreiine x=4t,! =_Zt,z=zt.

*. Answer boththequestions. 
(5 x 2 = 10 werghtage)

(2,3, -1)

;-.-,: - -*31-9ryry4*ffi4, + 4d.zis e*aet andwaluate t-rsIE@EiAt :{* t q& +.4&\
' {Ll"l) !

,:!'-

84 find the area of the surface cut from the bottom of the paraboloid *2'* y, _ z = O. by the
plan@ z = 4

I

I
I

I

i
F-
ir
f\

(2x4=8 w-eightdgb)
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FIFTH SEMESTER B.Sc. DEGREE EXAMINATTON, NO
(U.G.-CCSS)

Core Course-Mathematics

MM 5B O5-VECTOR CALCT]LUS

Time : Three Hours
'i

I. Answer all questions :

Maximurn : 30 Weightage

i 1 
-l 

Plane through Po(*o,yo,ro) *d normal to rh =Al+87+C,t is
.:
.?j rTq the parametric equation for the line through the points p(-8,2,-B) and e(1,-1,4).

3, Vector equation for the line through Ps,(r0,/o,zo) and parallbl to V is

P6P =

4'' A vector function r(t) is continuorrs'at a point t = to in its domain tf ,1S, i(r) =

5 Domain of the function ur = sin(ay) is the entire plane. Then rangq i

*,u X it f (x,y|=(,'-r) b+z).

6

I Firrd, !
dx

I

10

11

t2

Find the gradient of g(x,y)= y-x2 at (-1,0I

The curl of a vector field F = Ml +.Nl at the point (r, y) is

Curvature of a straight line is

Define Saddle foirit.

Examine whether F= Id + (* + z) j - yk cortservative. I

(l2xr/t=S,weightagq)

-?. \xz - y2 +5lrm
(r,y)-+(o,o) xz + yz +2

Turn over
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fl. Answer allninequestions :

/1
,'13,) pirrd the angle between the planes :

3.tc -Gy -22= 15 and 2x + y -22 = 5.

,L4' Find the spherical co-ordinate equation for the sphere :

*2 + y2 +(z-l)z =t.
,,.,,'
15i Show that fr(t) = (sint)i+(cost)7+Jd f i. orthogonal to its derivative."-J \ / \- --./' \

.. .\
'. 16J Find the equation for the plane through P0 (0, 2,-1) and normal'to i. =\i-Zj -k..,*{

ffZ/ fina tfre acceleration of a moving particle at t = 1 whose position vector is

i(4=(r+1)r *(t2 -\i.
i, f ej fina the parametric equation for the line that is tangent to the curve :''- /

f (t) = (osint)i+( aeost) j +btKat to =2n .

"-',iti tg i lf to = 0 find the arc length parameter along the hrilix f (rT=1cusl)i+(sffi?)j+tft.

20 Write the range of the function f (*,y)- ry.

. 2L State Stoke's theorem.

. (9xl=gweightage)
ilI. Answer any fiue questions :

r22i Find T and N for the plane curve :.,i

l'ZA j f inathepointwheretheliner= 1+ 2try= 1+ 6f, z=gtintersectstheplaner t! *z=2.,, ,|

I \ 
ncefromthepoint.s(1,1,6)tothelineL:*=1 *t,y=3-t,z=2t.24 jFihd the dista

r 25j Find the cumature for the space curve i(l) = (r'osl);+(r'"inr)j*zl .
_1 \'

26 Calculate the outward flux of the field F (r,y) = *i + yzjacnoss the square bounded by the

lines r=t1,J=*1.



Eraluate J(rf 
n v+ z)d.z along the curve f (4 = ?ti+tj +(2-Ztjk"Ast <L.

C

D 70940

(5x2=l0weightage)

28 Find the area enclosed by the lemiseate r2 = 4cns11.

Answer any two questions :

t
I

;i

t

fil] fi"a the plane determined by the intersecting flirts ,\-,
L1 z r= -1 + tt ! = 2*t,z =1-f,-o < f < o
L2: x-l-4s,y =l+2s,2 - 2-2s,--o< s < 99

Find an upper bouud fur the magnitude of the errrr E in the apprmimation :

f (r,y,zlxL(x,y,z') over the rectangle R. Given f (x,y,z)-- n-.Byz+g at po (1, 1, 2).

R : | *-1 | < 0.01, I y-11 s0.01, l r-zl < o.oz

B1 Show that F-(e"cosy+ tr)i*(ra-e,stny)j+ @y+z)k ft eoff$tfrarive and firfrd a

(gx4=Sweightage)
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FIFTH SEMESTER B.Sc. DEGREE EXAMINATION,
(UG-CCSS)

Mathematics (Core Course)

MM 58 O5_\IECTOR CALCULUS
fime: Three Hours

I. Answer all the twelue questions :

Maximum: 30 weightage

"t
[' f l fird the parametric equation of the line through the points p (-8, Z, -g) and e (1, -1, 4).\-z
tt

- 
--r --

..3 lFindavectorperpendiculartoboth A=zi+ j+k and B =-4i+Bj+k.

4 1 Find the equation of the plane through Po (-3, 0, 7) and perpendicular to n = 5i + Zj -8.

5 The equatiorr a = y2 - 12 represents the surface ofa 

-

* (hl Cvlinde;r-

(c) Cone. (di Hlryerbolic paraboloid.

L6; Find the equationd*.he circular cylinder 4x2 + 4y2=g in cylindrical co-ordinates.

Find the unit tangent vector to the helix F (f) =cos, i+siflf j +tk.

Find the domain and range of'the function * =,@ * f * S .

7

8

9 Find r,,rl'3rr, ,rl'-#-)

10 lf y1= 12 + yz - z + sinf and r +./ = f, find
/ar,\ ( au\
IrrJ""u t*]

Turn ovgr



11 Find the gredie4t a$ g (x, !, z) = e, _la(r, * yr.)

, 1 ?,state the trbhni,s,the.pr@ (frret.fgfas)., :

p q.a?*a

.:' ," 
.

(L2x%=Sweightage)
III. Answer all t}rre nine questions :

\
,ld E'ind.thepint where line = f,+zt, y = - 2t, 2 =7" +t intersects the*plane, 3r + Zy + 62 = 6.

1,

,",a\

$) strow that u(t)=sinti+cos t j+Js& has a constant length and is orthogonal to its
derivative.

Show that the function f (*, y, z) = Zi:s - g @2 + y2) 
"satisfies 

the Laplace,s equation.

Find the derivative of f (r, y) = rct + cos (r y) at the point (2, 0) in the direction of A = gi - 1i.

Find the saddle point if any ofthe function f (*, y1 = n2 + ry + g* + 2y + 5.

calculate 
{r ry dA where R is the triangle in the *y plane bounded by the r-axis, the line

J=*andtheliner=1.

Findtheworkdtneby F= xyi+ yj -yzk overthe curve v (t)=ti+tzj +tk,0<r<1.

2l Evaluate

(9 x 1= gweightage)

UI. Answer any fiue questions from seven :

iA Fi"d the unit tangent vector, normal vector and binormal for the curve

V (t) = (cost + t sin/) i + (sinr - t cost) j + gk
':

23 Find the.linearization of f @, y) = x2 - ry + $ -, at the point (8, 2)

16

L7

18

.-.=r-.rr

19

20

tt-22
I I I*aoa"'000
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24 Find the derivative of f (*, !, z) = ln (Zr+ By + 6z) at p (_1, _ 1, 1)

A=Zi+Bj +6k.

Find the average value o.f F (r, !, z) = x2 + f + zz
by the co-ordinate planes and the planes x = L, y =

Show thaL F =(y+zN+@+z) j+(r+y)A foms
potential function.

in ghe directiqa of

over the sube la the fust optaut bouaded

laudz=1.

a conseryative fo*ce field aud find its

25

26

27 Apply Green,s theoreE to evaluate # G * + *z d.y) where C is the triangle bounded

byr=O,x+y=1,y=0.
28 Integrateg (x,y,z)=nlzoYetthesurfaceof thecubecut-offbythefirstoctantbyr= 1,./= l,z=1.

ry. Answer atny two questions :

(5x2= l0weightage)

29 Find the local extreme values ofthe function f (r, yy = scy rz - f -2, -zy + 4.
80 Use Taylor,s theorem fr"

origln.

81 Use Stoke's theorem tb evaluate lfr.ar if F = ni+ utj +gx zk where c is the boundary of
c

the portion of the plane 2r + y * z =2 is the first octant traversed in counterctroekwise sense.

(2x4=Sweightage)

I

t

r


