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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 z=1-x2—y? is

. Yy
lim =
2. (1,9)5(0,0) 22 + 1

3. Find d—wifw:xy+z, x=cost, y=sint, z=t.

dt

of .
4. Find élff(x,y)=\/x2 +y°.

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

xy (x - y) dxdy.

O —— N0

1
6. Evaluate I
0

7. If R is a simple polar region whose boundaries are the rays 6 =oand 6= and the curves

r=n (0)andr=r, (6)and if f (r,0) is continuous on R, then ” f(r,0)dA=
R

Turn over
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10.

11.

12.

13.

14.

15.

16.

17.

18.
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I; I; I; (’CZ’ +y? +22)dzdydx.
Define Scalar field.

Give a parametrization of the cylinder x? + (y — 3)2 =9, 0<z<5.

Find curl F where F = x%zi — 2322 + xy?zk.
When a vector field is solenoidal ?
(12 x 1 = 12 marks)

Section B

Answer any ten questions.

Each question carries 4 marks.

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

Find the linearization of £ (x,y)=x?+ y* +1 at the point (0, 0).

Evaluate _[ _[ (x + y) dxdy where D is the domain in the first quadrant of the circle x* + y? =9
D

Find the tangent plane and normal line of the surface f (x, y,z)=x% + y* + 2~ 9 = 0 at the point

Py (1,2,4).

1

dxdydz, where V. is the volume bounded by the planes
x+y+z+1)

Evaluate I{U ( 3

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

r

1
If r=xi+yj+zkand|r|=r, then show that V|~ |=~ 3.
r r
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20.

21.

22.

23.

24.

25.

26.

27.
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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 1is given by

F:(2x—y+z)i+(x+y—22)j+(3x—2y+42)k,

Find the work done by the conservative field F = xzi + xzj + xyk =V (xyz) along any smooth curve

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

Using Green’s theorem, evaluate the integral (ﬁ xydy — y2dx,
C

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

Find unit normal to the surface x2y + 2xz = 4 at the point (2, -2, 3).

va:f(ﬁal ,Showthatx@-‘rya—v-l,-‘z@:o'
z z ox 6y oz

Find the Centroid of the solid (with density given by & = 1) enclosed by the cylinder x? + y? =4,

bounded above by the paraboloid z =x? + y? and below by the xy-plane.
Integrate G (x, y, z) = x* over the cone z =[x + y%,0<z<1.

Use Stokes’s theorem to evaluate _[C F.dr,if F=xzi+xyj+3x2k and C is the boundary of the

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

above.
(10 x 4 = 40 marks)
Section C

Answer any six questions.

Each question carries 7T marks.

4x%y
o 9\ 0, 0
SMWmmf@JF:ﬁ+f(x”¢()

0, (%)=(0,0)

is continuous at every point except the origin.
yp p g Turn over
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29.

30.

31.

32.

33.

34.

35.

36.

37.

38.
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Find the local extreme values of the function f (x, y)=xy - x2 -y - 2x -2y +4.

Find the volume of the upper region D cut from solid sphere p <1by the cone ¢ = n/3.

2)+1 2x — . . 2x —
_y;'é " udxdy by applying the transformation# = 5 yav:% and

Evaluate I _[

integrating over an appropriate region in the uv-plane.

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

-1
Show that ydx + xdy + 4dz is exact, and evaluate the integral I 11,1) ydx + xdy +4dz gver the

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

Using Green’s theorem in the plane for gs (xy dx +* dy ) » where C is the curve enclosing the region
C

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

Find the area of the cap cut from the hemisphere x? + y2 + 22 = 2, z > 0, by the cylinder x? + y% =1.

Evaluate the integral 1= IC (3x2dx +2yzdy + y° dZ) from A:(0,1,2)toB:(1,-1,7) by showing
that F has a potential.
(6 x 7 =42 marks)
Section D

Answer any two questions.

Each question carries 13 marks.

o’u  %u ,, 1,
- —+——=f"(r)+=f"(r).
Ifu=f(r )andx rcos 0,y =rsin 0, show that 5 PRCIR ' (r) rf( )

The plane x +y+z=1 cuts the cylinder x? + y2 =1 in an ellipse. Find the point on the ellipses
that lie closest to and farthest from the origin.

Verify the Divergence Theorem for the field F = xi + yj + zk over the sphere x? + y2 + 22 = ¢2.

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

Time

10.

11.

12.

13.

(CUCBCSS-UG)
Mathematics

MAT 5B 05—VECTOR CALCULUS

: Three Hours Maximum : 120 Marks

Part A

Answer all questions.
Each question carries 1 mark.

Find the domain and range of z=+/25— x? -2,

. 1+x-
Evaluate lim -~ >~
(x,y)>(1,-1) 2—x+y

Define gradient of a scalar function.
Compute the divergence of f =xyi+ yzj + xzk.
Define solenoidal vector.

What do you mean by directional derivative.

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.

Find du if u = arcsin x
y

Fill in the blanks : If / and g are irrotational vector point functions, then V(? X gf) =....

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

Fill in the blanks : If ; is a constant vector and 7 =i +yj +zk, then Ofv(; -a) =....

State Stoke’s theorem.
(12 x 1 = 12 marks)
Part B

Answer any ten questions.
Each question carries 4 marks.

x2 —xy

lim ———=.
Evaluate (x,y)—>(0,0)\/;—\/§
Turn over
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14.

15.

16.

17.

18.

19.
20.

21.

22.

23.

24.

25.

26.

27.

28.
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Find the vector normal to the surface ¢(x,y,z) =xyz at (1, —1,1).

Find S—Zand gy—z at (m, m, ©) from sin (x + y) + sin(y + 2) + sin(x + 2) = 0.
v

Prove that V (rn) =nr 2r,

Compute the average value of the function f(x,y,z)=xyz over the boundary of the cube
0<x<2,0<y<20<2z<L2,

24 1
Evaluate | | — dxdy.

13 (x+y)
Leaniarize the function f(x,y,z)=xy+ yz+zxat (1, 1, 1).

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

Evaluate [[;(xy) dxdy where R is the positive quadrant of the circle of radius a centred at
the origin.

Find the flow of r=xi+yj+zk along the portion of the circular helix

x=cost,y=sint,z=¢t;0<¢mn/2.

Test whether f =(yz)i+ (xz)j+(xy)% is conservative or not.

Prove that div (curl]? = O).

Verify whether the differential (ex cosy + yz) dx + (xz —e*sin y) dy (xy +2) dz is exact or not.

If S is a closed surface enclosing a volume V then prove that | jSW -ndS =0.

(10 x 4 = 40 marks)
Part C

Answer any six question.
Each question carries T marks.

0 7x2
Using double integrals prove that | e ( )dx = \/E/ 2.
0

Evaluate the line integral (J}y dx +2dY \here C is the boundary of the square x = 0, x = 1,
y=0andy=1.
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29.

30.

31.

32.

33.

34.

35.

36.

37.

38.
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Find the work done by the force field f =3xyi—-58;+10x% along the space curve

C:;‘.z(t2 +1)Z+2t23+t37€ where 0 <t<2m.
Find angle between the surfaces x2 + y2 + 22 =9 andz=x% + y* -3 at (2, - 1, 2).

Evaluate the volume bounded by y = x% x = y? and the planes z = 0 and z = 3.

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

whose walls are x = y? and x =2 — y2.

Find the Local extreme values of f(x,y) = 22+ y2 +xy+3x—3y+4.

Evaluate the line integral (Jj [-dr where C is the boundary of the triangle with vertices
(0,0,0),(1,0,0),(1, 1,0).

Show that f = ysinzi+xsinzj + xycoszk is conservative and find its scalar potential.
(6 x 7 =42 marks)
Part D

Answer any two question.
Each question carries 13 marks.

(a) State Gauss divergence theorem and use it to evaluate the outward flux of
f =xyi + yzj + xzk through the surface of the cube cut from the first Octant by the

planesx =y =z = 1.
(0,1,0)
(b) Evaluate | sinycosxdx + cos ysin xdy + dz.
Verify Stoke’s Theorem for ?=(x2 —y2)2+2xy3 over the rectangular region bounded by
x=0,x=a,y=0,y=aqa.
Verify the Tangential form of Green’s theorem in the plane for the vector Field
f =(x—y) +xj over the region bounded by the unit circle x2 + y? =1.

(2 x 13 = 26 marks)
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Mathematics
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Section A

Answer all questions.
 Each question carries 1 mark.

1. Find the domain and range of u (x, y) =sinxy.

4+x-2y
(x,9)~(1,2)

2. Evaluate Lt [—3—_—“—3’—]

3. If @ is a constant vector, % = xi + yj + 2k, then V(7 -d) =

4. When do we say a vector is Solenoidal ?

5. What do you mean by irrotational vector ?

6. Find the total differential of In (x y 2).
7. What is the linearization of the function f (x, y,z) at the point (xg, yo‘, z9)?

8. Write the condition for the differential form P (x, y, 2)dx + Q (x, y,2)dy + R(x,y,2)dz to be

exact ?

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

10. I F=xi + yi + zk, and r=|F|, then "7 is solenoidal if n =

Turn over
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11. State Gauss Diveggence theorem.

12. 'If f and ‘§f’l‘fa‘1j§,irro‘tétibhal-vector fuﬁétions then dlv( fx gr) =

13.

14.

15.
16.
17
18.

19.

- 20.

21.

‘  lim [x. 2 ]
Evaluate x+y

(12 x 1 = 12 marks)
Section B |

" Answer at least eight questions.
- Each question carries 6 marks. .
All questions can be attended.
Overall Ceiling 48.

(x,5)-(0,0)

i3

Find % and g_ at the pt (%, m, 7) from sin. (xi+ y) +sin (y + 2) {gin (z +x)=0. |

Fiﬂd the outward unit hormal \{éctor to the sunfage ¢ (x, ¥, 2) = 3x2 y—y3 2% at (1, -2,-1).
Find the angle betwgen the surfaces 2 +y%+ z2(-= 9 and z=x% + y2 - 3 at (2,-1,2).
Fi‘nd‘the total .de‘rivative of u(x, 0 2) = xyz with respect fo t where x =t +1, % =’t2 + L, z= ar 1

Find the linearization of f (x,y,2) = x% - xy + 3 sin z at the point (2,1,0) ?

Find the directional derivative of f (x,y,2)=xy + yz + zx at the pt (1, 2, 8) in the direction of

31 +4j +5k.
Using double integrals, obtain the area of the Lemniscate r? = 4 cos 26.

Using triple integrals find the average value of f (%,3,2) =xyz over the boundary of the cube
0<x<2,0<y<2,0<2z<2.



5.

23.
24.
25.
26.
- . space.

27.

28.

29

.80.

3 D 90230

dxdy
Evaluate i[(i[x +y 3"

Find the circulation of F = (x — )i + xj around the unit circle centered at the origin. ‘
Show that the vector field F = yzi + zx) -nyl; is conservative.-

It g (%, 3, 2) has continuous 274 order partial derivatives, show that Vg is irfo.tational.

State the tangentlal form of Green s theorem in the plane. Also state it’s generahzatlon in

) 8x6= 48 marks)
Section C

Answer at least five questions.

_ Each question carries 9 marks.

b e : All questions can be attended.
; QOverall Ceiling 45.

Evaluate I F -dr, where F = (x2 + y2 )f = 2xyj where C is the rectanglé in xy plane bounded by

x‘=0,x;a,y‘=;0 and y?b;‘

If f (t) isa différentiable vector function of a scalar variable t, then prove that : = -
ipfz]pfrJ
arl’ "

:(%,%)=(0,0)

Test the contmmty of F £, y) ={x +y? at the origin.

0 5(52)=(00)

Show that the work done by the Force field F = yzi + xz) + xyé is independent of the path joining

“the points (-1,3, 9) and (1, 6,—4). Also find the work done along any smooth curve joining

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

Turn over



31.

32.
33.

34.

35.

" 36.

37,

38.
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Find the local extreme values of £ (x, y)=xy—x% — y2 — 2x — 2y + 4.

5 2. .2 2
Using triple integral find the volume of the ellipsoide — + > + z_2 =1.
‘ o a c®

Eyaluate the area of the regidn in the xy plane enclosed by x? + y2 =4,y=1andy= 3 x.

Integrate the function f (x, y,2) = xyz over the surface of the cube cut from the 15t octant by the
p'l‘ane-svx;l,y=1 a_n(i z=1.
(0.1,1)

j .sin y cos xdx +cos y.sin xdy + dz.

Evaluate ]
' (1,0,0) '

(5 x 9 = 45 marks)
Section D

Answer any one question.
The question carries 15 marks.

Verify Gauss Divergence theorem for F = x { + xyj + zﬁ over the sphere 22+ y2 +2%2 = a2
(a)  Verify the tangential form of Green’s theorem for F = (x — y)i + xj and the Region R bounded
by the unit circle %2 .. y2 =1

(b) State the Fundamental theorem of line integrationé.

(a) "Evaluate J‘ f-dr, if f=y% +2%) - (x+2) k, Cis the boundary of the trianglé with vertices

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

(b) For any-closed surfaces enclosing of a volume V prove that H eurl f -4 dS=0.
» : ’ ~ S ‘ '

 (1x 15 = 15 marks)
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Mathematics

- MAT 5B 05—VECTOR CALCULUS
Time : Three Hours i ‘ : Maximum : 120 Marks

Part A

- Answer all the twelve questions.
Each question carries.l mark.

x+1
(x,y)—>(1 3)4 y

2. Find the domain and range of z = ,/1 e

“

; 1. Evaluate

3. Find the gradient of ¢ (x, y, 2) = x® + y% + 22,

4. Compute the divergence of f =xy7 + yz j + a2 k.
5. . Define directional derivative of a function.

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

7. Give a very brief discription of linearization of a function of two variables.
8. Fmd duif u = ex2 + y2 +2° .
9. Fill in the blanks : If f and g are differentiable vector point functions, then

V-(fx§)= .............. :

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

Turn over



11.

12.

18.
14.
15,

16.

17.

18

19.
20.

21.

22.

2 : D 70320

Fill in the blanks : If ¢ is a constant vector and 7 =x7 +y j + 2k, then Vx (t—i x ;) = inonds 5
State Stokes theorem mentioning all the assumptions involved in it explicitly. ‘ ‘
(12 x 1 = 12 marks) ‘
Part B

Answer any ten questions.
Each question carries 4 marks.

Find the vector normal to the surface o (%, y,2)= x2y - 2y%2% at (1,-1,2).

Bvaluate | lim B
VAR (1.9)> (0.0 Vx - Jy

Fa?4y?+22+ye z+2c08y =0 then, find % and % at the origin.

Pro;re that V (r") =nr" ‘? ;

Find the total derivative of u = xy + z with respect to ¢ if x = cost, y =sint and z=+¢.

Compute the average value of the function f (=, =& cos (xy) over the rectangular region

OSx.Sn,OSysl.

Linearize the function f (%, y) =sin (myz) at (1,1).

Find the directional derivafive bf f (x, ) =xe” + cos (xy) at (2, 0) in the direction of 35 -4 j."
Find the velocij:y and af:celeration vectors of r (1) = (3 cost)i+(3sint) j+t2 k.

Find the flow of 7 =x7 + y j + z & along the portion of the circular helix

x=cost,y=sint,z=t; 0<¢ n/2.



23.

24.

25.

26.

217.

28.

. 29,

30.

31.

32.

3 ' D 70320

Test whether the vector f = (ex cosy + yZ) i+ (xz -¢e" sin y) j+ (xy +2) E is conservative or not.

Ifthe sides and angles in a traingle vary in such a w‘ay that its circum-radius R remains a constant,

db i de
cosA cosB cosC

then show that

Verify whether the differential ydx + xdy + 4dz is exact or not.

Show that f x g is solenoidal if 7 and g are irrotational.

(10 x 4 = 40 marks)
Part C
Answer any six questions.

Each question carries 7 marks.

-

Evaluate E _[yu sizx dydx.

If f is a differentiable vector function of ¢, differentiable at least 3 timeés, prove that
slper]-[rrr)]

Find the work done by the force field f =zi{+xj+yE along the boundary of the curve:

C:r=costi+sint j+3t %k where0<t<2r.

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

f (=, y) = 2 » (%, ¥)#(0,0)and £ (x,¥) =0, (x, y) (0 0).

Find = the equation to the tangent plane and normal line to the

surface f (x, y, z) =% + y% + 22 - 9 = 0 at the point (1,2, 4).

Evaluate the area enclosed by the Lemniscate r2 = 4 cos 26 using double integrals.

Turn over



33.
34.

35.

36.

317.

38.
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Find the Local extreme values of f (x, y) = 3y2 - 2% — 322 + 6xy.

Evaluate the volume of the region bounded by x®+y?=4,y+2=8,2=0.

Show that f = ysinzi+ xsinzj + xy cosz % is conservative and find its scalar potential.

(a)

(b‘)

v(a) ,

()

(a)

(b)

(6 x 7 = 42 marks)
. Part D

Answer any two questions.
Each question carries 13 marks.

State Gauss divergénce theorem and use it to evaluate the outward flux of f = xy i + yzj + x2 &

through the surface of the cube cut from the first octant by the planesx = y=z=1.

If S is a closed surface enélosing a volume V, then prove that _[ L r.ndS =3V,

Evaluate the surface integral _" L f ndS where f = yi+xj+2%F overthe cylindrical surface
Sgiven by x% +y2 =q2, 2=0,2= h..

Find angle between the surfaces 2 + ¥+ z2 =9 andz=2%+ yz -3at(2,-2,2).

1,0)

' 0, ) .
Find the value of 1,0,0) sin y cos xdx + cosy sinxdy + dz .

In what direction from the point (2,1,-1) the directional derivative of§ (x, y, z) = x? y23 is -

maximum and find the magnitude of this maximum.

(2 x 13 = 26 marks)
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Time : Three Hours : : - : : Maximum : 120 Marks
| Part A e

Answer all the twelve questions.
Each questlon carrLes 1 mark.

1. Find the domain and range of f(x,y)=sinxy.
- 2. Evaluate (%.9)> (0, 0y

3. Find ihe gradient of ¢(x,3,2) = xyz.

: 'Compute the dlvergence of f=x%+ y J +2 k

4
5. Inwhat dlrectmn the directional denvatxve of a function becomes maxxmum s
6. What do you mean by an irrotational vector ?

7

.. What is the hneanzat;on of the function f (x, y, 2) at the point (1, 2, 3) ?

8. Find the total differential of u if u= ln(xz' +;‘v2 +22).

9. Fillin the blanks If fand g are 1rrotat10nal vector point functlons, thenV - ( Fx g)

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

11. Fill in the blanks : If 7 = xj + yJj + zk, then r"F is solen01dal~1'f Beud.

12. State Gauss’s DivergeflCe theorem mentioning all the assﬁmptions involved in it explieitly..
‘ ' : (12 X 1 = 12 marks)
Part B
Answer any ten queétions.
Each question carries 4 marks.

13. Find the vector normal to the surface 0(x,9,2)=x> +y° +23 at (1, -1, 1).

lim ma
(xy)—>(0,0) y+x

14. Evaluate

ver
Tua



15.

16.
17.

18.

19.

20.

21.

22.

23.

24.

26,

26.

217.

28.

29.

2 “ ; - D 50599

B » 2 0 .
If 2% _xy+yz+3° ~2 =0 then, find 7 80d 70 at (1, 1, 1).

'Fmd the total derivative of u = = x3 + y3 with respect tot 1f x=cost,y=sint.

Compute the average value of the function f (x, y, 2) = xyz over the boundary of the cube
0<x<20<y<2,0<2<2. : ;

Linearize the function f(x,y,2)= x% —xy +3sinz at (2,1,0).
s

Find the directional derivative of f (x, y,z) =xy+yz+zx at (1, 2, 3) in the direction of

| 3{+4’j+5l€.

Find the circulation of f =(x, y)iT +x around the unit circle centered at the ongm

Find the value of A which makes the following ve_ctor f= (?\xy z )l +((7» 2)x* ) J +((1 A)xz )

- is irrotational ;

Venfy whether the dlfferentlai e* cosydx + (xz -e”sin y) dy + (xy +2)dz is exact or not.

If fand g g are 1rrotat10nal then show that fxgis solenmdal

22x

Evaluate I I(4x +2) dydx by changlng the order of mtegratlon
’ 0«

Prove that if a function f (x, y) is differentiable at the origin, then it is continuous at the origin.

Evaluate the integral Ixydy y dx where ¢ is the square cut from the first quadrant by the lmes'

x=landy=1.

Part C

Answer any six questions.
Each question carries T marks.

oooo_

Evaluate j. I —dy dx.

Find vf(r‘),iff=x{+yj+zz.

Show that the work done by the force field f = yzi + zx j +xy k is independent of the path joining
the points (-1, 3, 9) and (1,6, = 4). '

‘ “(10x4=40mar1:<s) '



30.

31.
4 j 32.
33.
34,

35.

36.

37.

38.

¢ D 50599

: ‘ : S 9
Test the continuity‘ of f (x, y) defined by flxy)= xx:-

(x,y) = (0, 0).

Find the equation to the tangent plane and normal line to the surface f= (x, y,2)= x +y2+22-9=0
at the point (1, 2, 4) . ; :

2 s : :
- (®)#(0,0) and f &) =0,

Evaluate the area encosed by the region x2 + y2 = 4, y =1,y =+3x in the (x, y) plane, using double
integrals. ‘ - :

Find the Local extreme values of f (x, y) =xy—x2— y —2x —2y +4.
- y2 2
Evaluate the volume of the ellipsoide = + 2 +-==1,
c
Show that f = (x+2y+4z)z +(2x 3y 2) j+(4x-y- Zz)k is conservative and find its scalar
potential. : . _ . & :
: , (6 x 7 =42 marks)
~Part D
Answer any two questions.
Each question carries 13 marks
(a) Verify Gauss s dxvergence theorem for f xi+y j+zk overthe sphere of radms a centered

 at the origin. . A :
(b) State the Fundarnental theorem of line integration.
(a) Evaluate the line integral é[ fagr where C is the boundary of the triangle with vertices (0,0,0),
(1,0,0) (1,1,0). ' | ' '
(b) Fmd(CurlCurl)f 1ff==x yl,-2sz+2yzk

(a) If Sisaclosed sﬁrface enclosing a volume V then prove that -[ -' nd .

(b) Verify Green’s theorem for I (xy + yz)dx + xgdy,_.where C is the curve joining y = x2 and y=x.

(2 x 13 = 26 marks)
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FIFTH SEMESTER B.Sc. DEGREE (SUPPLEMENTARY)
~ EXAMINATION, NOVEMBER 2017

(UG-CCSS) :
MM 5B 05—VECTOR CALCULUS
Time : Three Hours » - Maximum : 30 Weightage
I. Answer all questions : | ‘

1 Find the curl of F(J?, y)= (x2 —y) L+ (xy —yz)ﬁ
‘2 Examine whether F = yzi+ zxj + xyk is conservative. |
3 IfF isafield defined on D and F = Vf for some scalar function fon D then fis called a —
——of F |
4 Find the gradient field of g(x, y,2)=e - ln'(xz + yz)_

5 Define gradient field of a differentiable functlon
6 Define critical point.
7 Say True or False :

If a function £ (x, y) is differentiable at (%0, ¥0) then fis continuous at (xo, ¥0)-
8 Find — o and % if f(x,y)= x2 +3xy+y 1at4,- 5)
2

9 lim

2
+y° - 1=
(x,)>(3,4)

10 If f(x,y,2)= x2+y2'+z2’thenf(3 0, 4)=

11 If (&) = (cos t) L+(smt) j+tk then lim r(¢) =

t- _
12 Find the parametric equation for the line through P (1, 2, - 1) and Q(-1,0,1).

: v (12 x¥%=3 welghtage)
II. Answer all nine questions :

13 Find the curl of F = (x2 -y)‘i +4zj+2%.

14" State Green’s theorem (norinal form).

Turn over



IIIL

15
16
17

18

19

20
21

| 2 . C30799

Evaluate I I Il(x+y+z)dydxdz

14-2¢ :
Write an equivalent integral for | | dydx with the order of integration reversed.
. 02 : L

Find the direction in which f (x, y) = x2 + xy + ¥ increases most rapidly at p, (-1,1).

z

Ifw=x2+y2+22and z=x2 + y2 find (—6_)'_) :

£ find 2.
¥y +1 0x Oy

Write the range of the function f (x, y) = xy.

fw=xy+

Find the length of one turns of the helix r(¢) =(cost)i+(sint)j +tk.
(9 x 1 = 9 weightage)

Answer any five questions :

22

23
24

25

26

27

28

2 ; :
Evaluate ff e"2+’ dy dx where R is the semi-circular region bounded by the x-axis and the
e R , : _ _

curve  y= Vi-x2.

Find the local extreme values of the functlon fx, y)=xy- y2 —x%2-2x-2y+ 4.

dw '
Find —~ att=r. Given w =x2 + y2, x = cost, y =sin ¢.

- ' : 1
‘Find the linearization of f(x,¥)=x%-xy +-2—y2 +3.

2xy -
'__"’ (x: y)t(oa 0)
Show that f(x, y) ={x? + y?

0 , (x5»=(0,0

is discontinuous at the origin.

Find the torsion for the space curve r(f) = (3sint) i + (3cost) j+4t k.

‘Find T and N for the plane curve 7{¢)=%i+(In cost) j, —-;- <t< %

(5 x 2 = 10 weightage)

il cae e el L i

J— T
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IV. Answer any iwo questions :

29

30

31

Find the area of the cap cut from the hemisphere x2 +y? +2z% =2,2z>0, by the cylinder

2+y2=1.

Find the work done byr F=(y—x2)i+(z—y2)j+(x—zz)k over the curve

r(t) ti+t2j+t3k,0<t<1 from (0,0, O)to(l 1,1).

Fmd an upper bound for the magmtude of the error E in the apprommatlon f (x, y) ~ L (x, y) =

: 1 ,
over the rectangle R. Given f (%, y) =% —xy+§y +3, Py(8, 2).R:|x—3|50.1,|y—,2|50.1.

(2 x 4 = 8 weightage)
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FIFTH SEMESTER B.Sc. DEGREE EXAMINATIO
(CUCBCSS—UG)
’ Mathematics
‘ MAT 5B 05—VECTOR CALCULUS
Time : Three Hours o Maximum : 120 Marks

Section A

Answer all the twelve questions.
Each question carries 1 mark.

. li —_ .
1. Evaluate (x,y)l_r’r%o)o)( \/;_ \/}.

2. Find the domain and range of the function f (x, y) =}/1 -x* =y,

3. State Euler’s mixed derivative theorem.

4. Find the total derivative of 4 = e* *?’ *+ "

D¢ “ine the gradient of a scalar function.
When is a vector becoming irrotational ? .

Give the definition of divergence of a vector function.

®» =N o o

State the tangential form of Greens theorem.

9. Find the length of one turn of the helix 7 (t)=cos¢7 +sint j +¢ k whent €[0, 2x].
10. What is directional derivative?

11. IfF=xi+yj+ z I_;, prove that IC? .d ¥ =0 over any smooth closed curve C in the plane.

12. Prove that for a closed surface S enclosing a volume V, J. ISF .ndS=3V where 71 is a positive

oriented normal vector to the surface S. )
(12 x 1 = 12 marks)

Turn over



- 13.

14.

15.

16.

17.

18.

19.

20.
21.
22.
2.

24.

2 C 3086w

Section B

Answer any ten out of fourteen questions.
Each question carries 4 marks.

' 2
Find lim =2
(2)>(0.0) x* + y

Find the partial derivatives of z w.r.t. x and y respectively at (0, 0, 0) if
x2+y2+22+ye2 4208y =0
In a triangle ABC, the sides and angles vary in such a way that the circumradius remains constant.

Prove that P + b + ¢ =0.
: cosA cosB cosC

If z = f (x, y) where x = e* cos v and y = e¥ sin'u, verify that x%+y2=e2" 9z

v Ou oy’
Find the linearization of f (x, ¥, z) = 2 — xy + 3 sin z at (2, 1, 0).
Find the flux of F = (x - y) i +x ] across the circle x2 + y2 = 1 in the xy-plane.
Evaluate the work done by the force F = ( y—x );" + (z - y? ) j+ (x -y ) k along the curve
C: F(t)=t;"+t2 7+1‘3 k from (0, 0, 0) to (1, 1, 1).
¥7=xi+yj+zk, ,show that V(r")znr"‘2 r.

Find the directional derivative of f (x, y) = xe” + cos (xy)at (0, 0) in the direction of 37 — 4 ]

Find the divergence of f =x* 7 -2y 2 j+xy’zk at a, -1, 1).

“Test whether the vector ¥ = x ( y— z) i+y(z—x)j+z(x—y)k issolenoidal or not.

With usual notations, show that V x (L) =0 when rv #0.
r




L

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

3 : C 30305

Whenever f and g are irrotational, show that fx g is solenoidal.

Evaluate I L 4 (x, y) d A for over the rectangular region givenbyR: 0<x<2,-1< y<1.

(10 x 4 = 40 marks)
Section C

Answer any six out of nine questions.
Each question carries T marks.

Evaluate fa l 2ax-x2(x2 +y2)dxdy.

sin x

Change the order of integration and evaluate I: J: - dy dx.

dr- - = a2
If is a differentiable vector function of ¢, prove that P [f Y "] = [f VIS "'].
Verify Green’s theorem in the case of L( y —sin x) dx + cos xdy where C is the triangle in the
xy-plane formed by the points (0, 0) (71: / 2.0) and (7r /2, 1).

Test whether ]:(e" cos y + yz) i +'(zx —e” sin y) J+ (xy + z) k is conservative or not. If it is

conservative, find its scalar potential.
Ifz = f(x, y) where x = e’ + e and y = e™* — ¢?, verify that -———5‘)—=x————y—.

Compute the local extremum of f (x, y) =x+ 3y - 4y +9, if any.

Using triple integral find the volume of the prism bounded bythey =0,y =x, x = 1 and
x+y+z= 3.

~ Compute I L ¥y 22 i +x* 2 j + 2° x* k 7i dS where S is the upper half of x2 +y2422=1,

(6 x 7 = 42 marks)

Turn over



36.

37.

38.

“
4 ‘  C30305

Section D

~ Answer any two out of three questions.
Each question carries 13 marks.

(a) State Stoke’s theoi'em.

(b) Evaluate L ]7 .d ¥ by Stokes therem for i =3y? i+ x? j— (x, +z)l€ with C as the boundary

of the triangle formed by the origin and the points (1, 0, 0) and (1, 1, 0).

Verify both forms of Green’s theorem for f = (x—_ y);'.+ xj over the region R bounded by the

unit circlex2 + y2 = 1.

2+1 2 n ‘
(a) Evaluate E J: ez y dx dy by applying the transformation u = 2 5 y andv= }2)

(b) Fiﬁd the average value of f (x, ¥, 2) = x cos (x y) over the rectanglr‘e, 0<x<m0<y<l

(2 x 18 = 26 marks)
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FIFTH SEMESTER B.Sc. DEGREE (SUPPLEMENTARY/IMPROVEMENT)

EXAMINATION, NOVEMBER 2016
(UG-CCSS)
Mathematics
MM 5B 05—VECTOR CALCULUS

Time : Three Hours ’ Maximum : 30 Weightage

I. Answer all questions :

1
2

3

10
11

12

Curvature of a straight line is

Find the parametric equation for the line through the points P (- 3,2,— 8) and Q(1,-1,4).

The domam of the function w =sin(x y) is the entire function. Then range =

If 7(¢)=(cost)i+ (smt) Jj+tk then lim r(t) = H

t -~
_’4

Vector equation for the line throdgh Po (%0,¥0,20) and parallel to 7 is DPoD =
o ) |
Find By if f(x,y)=x"+3xy+y-1 at (4,-5).

lim

g 4 -
: 0,— secxtanx =
=) ’( 4) |

Find the gradient of g(x,y)=y-x? at (-1,0).
Define critical point.
Find the gradient field of f(x,y,2) = xyz.

If F is a field defined on D and F = V f for some scalar function‘f on D then f is called
a —— of F. e '

Examine whether F=yzi+2zx j+x yk is conservative.
(12 X % = 3 weightage)

Turn over
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II. Answer any nine questions .

13 Show that i(t)=(sint)i+(cost) j++/3 % is orthogonal to its derivative.

Tl
3. §
14 Evaluate I [t i+7j+ (t + 1),k] dt
15 Find the parametrlc equatlon for the line that is tangent to the curve ;

F(t)= (asmt) i+(acost) j+bt kity=2m.

' 16 Find the unit tangent vector of the curve :
=1\ 3.\ . . 3 T
F(t)= (cos t) J +(sm t)k, 0<t< -
17 Write the range of the function :
'f(x,y) =4x% +9y2.

18 If w = xy? + 223 + x%y% . Verify that Wy, =w,, .

X

- : ow
19 If w=x"+y"+2" and z=4+5?, find (E) :

20 Find V£ at (1,1, Dof f(x,5,2)=2%+y?-22% +zInx.

3 2 . .
21 Evaluate 6[6[(4—y2')dydx_ v _ , 2

22. Find the divergence of F(x,y)= (?Cz'— .‘)’) i+ (xy— yz) J.

23 State Green’s theorem (Normal form).
24 State divergence theorem.

(9 x 1 =9 weightage)
II1. : Answer any five questions v : ’ ' -
25 Find the distance from the point (2, 1,8)tothe linex=2+2¢,y=1+6¢,2 = 3.

26 Find the plane through the'points' (1,1,-1),(2,0,2), (0,-2,1).

. : 1
27 Prove that the curvature of a circle of radius a is e
28 Find the Torsion for the helix :

7(t)=(acost)i+asint) j+btk, a,b>0,a% +b2 %0,



D 11545

: : . : 2x2y
29 Show that the function f(x,y)=—3

- has no limit as (x, y) approaches (0, 0).
t+y? : :

30 Find the linearization of f(x,y,2z)= 2 +y2+2% at (0, 1, 0).
31 - A fluid’s velocity field is F = xi + zj + yk. Find the flow along the helix :
| 7(t) = (cost)i+(sint) j+tk, 0<t<Tf.

= : 32 Evaluate 'Hexzﬂa dy dx where R is the semi-circular region bounded by the x-axis and the
R ‘ : -

" curve y=\/1—x2- -
& - - - . (6 x 2 = 10 weightage)
Iv. Answer both the questlons -

=5+2,y=2s+4,z2=—4s-1and then find the plane determined by these lines.

34 Finda potentlal functxon f for the ﬂeld F = 2xi + 3yj + 4zk. ‘
(2 x 4 = 8 weightage)

33 Find the point of intersection of the lines x =2 ¢+ 1,y =3¢t +2,2=4¢+ 3 and o



D T/:].G]. ~ (Pages:4) _ 'Narﬁ;;:“:

Time

10.

11,
12.

State Gauss divergence theorem.

, Reg.
FIFTH SEMESTER B.Sc. DEGREE EXAMINATION, NOVE

(CUCBCSS—UG)
MAT 5B 05—VECTOR CALCULUS

: Three Hours e : . - ~ Maximum : 120 Marks

Section A

Answer all the twelve questions.
Each question carries 1 mark.
cx + z

: L
Evaluate . T o 4 2% + cos \Jxy

. - The plane x = 1 intersects the paraboloidé =x2 4+ ¥2 in 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 fle,y) = log, (% — x2).
Find du if u = log, (xyz). Find the gradient of f (x, y, ) = xy.

Find the normal vector to the surface x2y — 2y223 +17 = 0 at the point (1, -1, 2). _

- - -
2 i+y2 j+22 k.

: =y
Calculate divergence of f =x

e -
Give the definition of Curl f.

= : \ 2 - : : 3
Distinguish between flux and circulation of a vector f across/around a plane curve C.

What do you mean by scalar potential ?

Evaluate I 2 xy? dS over the unit circle C in the first quadrant.
(&) ;

Find the maximum value the directional derivative of f(x, y, z) = x2yz3 at (2, 1, -1).
(12 x 1 = 12 marks)
Turn over

/|



13.

14.
B

16.

17.
18.

19.

20.

21.

22.
23.

24.

Find © lim 22

2  Diviel
Section B

Answer any ten out of fourteen questions.
Each question carries 4 marks.

2

® ) >(0,0 x2 4 y2°

Find the partial derivatives of z w.r.t x and y respectively at :

(n,m, W) if sin(x+y)+sin(y +2) +sin (z + x) = 0.

Find % ifu=x3+y3,x=acostandyibsint.

f H=f(y-z2 z - x, x - y), verify that E+E+E=O'

Find the linearization of f(x, y) = 2% — xy + y%/2 at (3, 2).

Frin'd'the'angle between the surfaces x2 + y2 + 22 = 9andz=x2+y2-3 at (2, -1, 2). .

: — > -
Find the circulation of the field F=(x-y) i +x j around the circle x2 + y2 = 1.

: : - : - : —> : -
Evaluate the work done by the force F=(2x -y +2) i +(x+y-2%)j +(3x -2y +42) %k in moving

: ; -5 : — -
a particle along the curve C: r (¢)=3cost i +3sint j where 0<0<2n.

- - —) - 377 '
Ifr=xi+y1+zk,ﬁnd§’(;-). L

: - , ' .
Find the directional derivative of f(x, y) = 2¢% + 8y2 + 22 at (2, 1, 8) in the direction of i —2k.

Find the value of n so that r’f r is solenoidal.

- ‘ : ; L= = =p
If a is a constant vector, show that v . (r X a) =0.
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25. If y (x, y, 2) has continuous second order partial derivatives, prove that ¥ is irrotational.

26. Evaluate j I(x = y)2.

: (10 x 4 = 40 marks)
Section C ;
_ ‘Answer any six out of nine Questions.
Each question carries 7T marks. -

27. Evaluate I I @+ dxdy.
0 e
28. Change the order of mtegratlon and evaluate f Ie", dxdy
Oy

29. Evaluate Iydx+2xdy. where C is b_oundary of the square in the xy-plane given by
C ‘ : ; :

'OstL0$ysL
_ 8 ' . (2.8,-1) :
30. Show that the differential form ydx + xdy + 4dz is exact and hence evaluate I - ydx + xdy +4dz.
~ ‘ : ' - " (11,1)
31. IfU=f(y_x - S5 x) venfythatx 208 yzau zziu-=0.
: 2x £ :

: - g = =
32. FindCurlCurl f if f=x°y i 2x2j +2yzk.
33. Compute the local extremum of f(x, y) =y ~x2-y2_2¢ -9 +4, if any.

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

Turn over
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36.

37.

38.

£ | | D116l
< - - ‘—> e 3 5 :
Compute J‘ I(zx +82)i —(xz+y) j +(y% +22) k. n dS where S is the surface of the sphere with
S : -

radius 3 units and centre at (3, 1, -2).
(6 x 7 = 42 marks)
Section D .

~ Answer ariy two out of three questions.
Each question carries 13 marks.

~ (a) State Stoke’s theorem.

» _ - o> > - 5 =
(b) Employing Stokes theorem, evaluate for j fdr f=Qx-9)i-y22 j—y?>2zk with C as

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

: : 2ei> o E 2 ool g
Verify Gauss divergence theorem for f =x i +y j +zk over the sphere x“ + y° +2° =1.

: o ' : ISR
(a) Applying the triple integral, find the volume of the ellipsoid x_z + Z—z + % =1.
: _ . c
- ; . e
(b) Using double integral find the area of the ellipse 5 el =1,
a .

(2 x 13 = 26 marks)



11545

(Pages : 3)

v _ e
FIFTH SEMESTER B. Sc. DEGREE (SUPPLEIV[ENTARY/IMPROVEMENT)

- EXAMINATION, NOVEMBER 2016
(UG-CCSS)
Mathematics
MM 5B 05—VECTOR CALCULUS

Time : Three Hours ‘ v Maximum : 30 Weightage

I. Answer all questions :

1
-2

3

10
11

12

Curvature of a straight line is

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

The domam of the function w =sin(x y) is the entire functlon Then range =

If F(t)= (cost)t+(s1nt) J+tk then lim F(f) =———— i

t S
44

Vector equation for the line through py(xg,¥0,%) and parallel to § is pyp =
i 2 o -
Find Y if f(x,y)=x*+8xy+y-1 at (4,-5).

lim

- T -
! 0,— secxtanx =
()~ (05)

Find the gradient of ‘g (x,y) = y-=? at (-1,0).
Define critical point.
Find the gradient field of f(x,y,2) = xyz.

If F is afield defined on D and F = V £ for some scaiar furiction fonD then f is called
a——  of F. : '

Examine whether F=yzi+2zx j+x y k is conservative.
v (12 X % = 3 weightage)

Turn over



- II. Answer any nine questions :

13

14

15-

16
17

18
- 19

20

21

22.

23
24

‘Show that ﬁ(t) =(sint) i+ (cost) j + J3 E is orthogonal to its derivative.

T |
3. .
Evaluate I [t i+Tj+(¢ " l)k] dt
’ 0 i :
Find the parametric equation for the line that is tangent to the curve :
7(t) = (asint) i#(ac‘ost) J+bthkity=2mn.
Find the unit tangent vector of the curve :

=1\ 3.\ . . 3 ' LI
r(t)-(f:os t)J+(sm t)k, OStSZ‘
Write the rarige of the function :

f(xy)=4x2+9y%.

If w=xy? +2%y% + 2854, Verify that w,;y =Wy .
= 7 ‘ - m
If w=2%+y2+2% and z=22+4?, find | 5 | .

) . f ¢

Find Vf at (1, 1, 1) of f(::c,y,z)'::;cz~ +y2-22%2 +zInx.

Evaluate

(=Y w—

2(4_'y2,)dydx_‘ o | | .
0 ) ' ;

Find the divergence of F(x,y) = (x2 = y) i+ (xy = y2) J.
Stat'e. Green’s theorem (Normal form).
State divergence theorem.

III. Answer any five questions.: _ : 7 .
256 Find the distance from the point (2, 1, 3) tothe linex =2 + 2 ¢,y =1+6¢,2= 3.

26

Find the plane through the points (1,1,-1),(2.0,2), (0,-2,1).

_ , W ; 1
27 Prove that the curvature of a circle of radius a is e

28

Find the Torsion for the helix %

7(t) =(acost) i +asint) j+bt b, a,b>0,a® +5% 0.

D 11575

(9 x 1 =9 weightage)
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29

- 30

31

32

IV. Answer both the questiohs :

58
- X=8+2,y=2s+4,2=—4s -1 and then find the plane determined by these lines.

34

" curve 'y=s/1—x2 ;

-3 ; 4 ; D 11545

,2x2y
2 .

Show.that the function f (%) = has no limit as (x, y) appfoa'ches (O, 0).

xt+y
Find the linearization of f (%,3.2)= x2+y2+22 at (0, 1, 0).

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

F(t)=(cost)_i+(sint) J+tk, Osts%,

Evaluate ~Hex2+y "dy dx where R is the semi-circular region bounded by the x-axis and the
R :

(6 x 2 = 10 weightage)
Find the point of intersection of the lines x = 2 7 + l,y=3t+2, z=4t+3 and .

Find a potential fuhction f for the field F = 2xi + 3yj + 42k. }
' (2 X 4 = 8 weightage)
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Core Course—Mathematics

MM 5B 05—VECTOR CALCULUS
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1. Answer all questions.

1

10

1L

12

Find the curl of F (x, y) = (% - y)i + (xy — ¥2) j.

Show that F =(2x - 3)i — zj + (cos 2) k. is not conservature. -

Define gradient field of differentiable function.
Define saddle point. -

lim D) D)
\/x +y -1=__
x»->6aV 7
Find the parametric equation for the line through the point (-2,0,4) and parallel to
V=2i+4j-2k

Write th equation of the plans through Py (x, ¥9, 29) and normal to n Ai + Bj + Ck.

-~ L. oo limo -
A vector function r (¢) is continuous at a point ¢ =¢; in it domain if PR r()=
0

Find the velocity of a moving pérticle att=1 WheQ position vectoris r (¢) = (¢ +1)i + % -1) p

The curvature of a circle of radius a is

Find the gradient of f (x, y)=y - x at (2, 1).

Domain of the function w =[x + y2 + 22 is the entire space. then range =
Yy :

(12 x Y4 = 3 weightage)

Turn over
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II. Answer any nine questions.

13

14.

15

16

17

18
19

20

State divergence Theorem.
Find the divergence of F (x, y) = (e — y2) i + (xy — y2) J.
State Tangential form of Green’s theorem.

111

Evaluate ”‘J‘(xz +y? +2%) dz dy dx.
000

2 2

Find the derection in which f (x, y) = 2+ 2 decreases most rapidly.

2 2

ow |
Find (—5)’_)2 ifw=x%+9y%+2% and z=42 + y2.

If w=1In(2x + 3y) verify that Wy, =w,,.
N A A ,
Find ™ and By if flx,y)=@®-Dy+2 —

. Find the unit tangent vector of the helix r (¢) = (cos ¢)i + (sin ¢) j + tk.

D 90905

: Find the acceleration of a’ mbving particle at ¢ = 1 whose position vector is

F@=(+Di+ @2 -1)].

- Find the angle between the planes x + y=1and 2x+y-2z=2.

Find a spherical co-ordinate equation for the sphere X2+ Y2 +(z-1?2= 1.

ITII. Answer any five questions.

(9 x 1 = 9 weightage)

25 Find the flux of F = xyi + yzj + x2k out ward through the surface of the cube cut from the first

octant by the planes x=1, y=1and z=1.

26 Verify normal form of Green’s theorem for the ﬁeld’F (x,y)=(x-y)i+xj and the region

R bounded‘by the unit circle C:r (£).=(cos ¢) i +(sin ¢) 5,05t <2n.
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27 Tind the work done by F=1yi +3j - y2k over the curve 7 (t) = ti + £2) + th, 0 < £ < 1.

28 Evaluate cj(x +}y )ds where C is the straight line s‘egm_eq't s t,y=1 ~tz= 0 from

0,1,0)0t0 (1,0, 0).
29 Find the area enclosed by the lemniscate r2 - 4 cos 26.
30 Find the derivative of f (x, y)=xe” +cos (x, y) at (2,0) in the direction of A = 3i — 4 J

¢~ 31 Find the torsion for the space curve r(#)=(3sin t)i+ (3 cot) j + 4tk.

32. Find the diStancé»ﬁ'om the point s(0,0, 2) to the iine x=4t,y=-2t,z=2t.
s | | (5 2 = 10 weightage)
IV. Answer both the questions.

: 2,3,-1
- 83 Show that ydx +xdy + 4dz is exact and evaluate the integral | ode + xdy + 4d2), )

1,1,
34 Find the area of the surface cut from the bottom of the paraboloid x2 + y2 — z= 0. by the
plane z=4. | |

(2 x 4 = 8 weightage)

]
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I. Answer all questions :

1) Plane through Py (x9,¥0,29) and normal to 77 = Ai +Bj+Ck is
2 Find the parametric equation for the line through the points P(-8,2,-3) and Q(1,-1,4).

3 Vector equation for the line through Pou(xo,yo,zo) and parallel to vVis

PP =

4 A vector function 7(¢) is continuous at a point ¢ = ¢, in its domain if th_I,Izo El) =

= = _ e —— e

5 Domain of the function w = sm(xy) is the entire plane. Then range =

ey TE
(%) > (00) x% + y% +2

7 Find % and ’g‘yf" if f(x,y)=(x2—1)(y+2),

8 Find the gradient of g(x,y)= y-x2 at (1, O}

9 The curl of a vector field F = M+ Nj at the point (x, y) is

10 Curvature of a straight line is
11 Define Saddle point.

12 Examine whether F = ¥yi + (x + 2) j— yk conservative.

(12 x Y4 = 3 weightage)

Turn over
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II. Answer all nine questions :

;{13/\ Find the angle between the planes :
~ 3x-6y-2z=15and 2x+y-2z=5. -

14 / Find the spherical co-ordinate equation for the sphere :
2, .2 i
x“+y“+(2-1)" =1.
1 5/ Show that i(t) = (sint)i +(cost) j+ /3 k is orthogonal to its derivative.
16 Find the equation for the plane through P, (0, 2,-1) and normalto 7i=38i-2j-%.
:"!‘17;5' Find the acceleration of a moving particle at ¢ = 1 whose position vector is
F(t)= (e +1)i+(¢2-1)5.

",118,."‘ Find the parametric equation for the line that is tangent to the curve :

7(t) = (asint)i +(acost) j + btK at ¢, ='2_n .

) 19 ; Ifty=0 find the arc length parameter along the helix 7 () =(cost)i+(sint) j+tk.

20 Write the range of the function f (x, yi=%y. .

21 State Stoke’s theorem.

9 x 1 = 9 weightage)
III. Answer any five questions : :

2%\‘5 Find T and N for the plane curve :
F(t)=(2t+8)i+(5-2) ;.

,/23;" Find the point where the linex =1 +2¢,y = 1 + 5¢, 2 = 3¢ intersects the planex + y + 2 = 2.

“

24 ) Find the distance from the point S (1,1, 5)tothe lineL:x=1+1¢,y=3-t,2 = 2t.
‘1'255‘, Find the curvature for the space curve 7(t) = (e‘ OOSt)i+(et SiM).i +2k .

26 Calculate the outward flux of the field F (x, y) = xi + y%j across the square bounded by the
linesx=+1,y=%1.
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27 Evaluate J(xy +¥+2)dz along the curve F(t)=2ti+tj+(2-2t)k,0<t<1.
; & ;

28 Find the area enclosed by the lemiscate 12 - 4¢0520 -

(5 x 2 = 10 weightage)
IV. Answer any two questions :

) s - s i : o, . Mk
{ 29} Find the plane determined by the intersecting linés : ,\ , -

L :x=—1+t,y=2+t,z=1~t,—oo<t<oo
Ly:x-1-4s,y=1+25,2=2-25,~0 <8<

30 Find an upper bound for the magnitude of the error E in the approximation :
f(x,3.2) ~L(x,y,2) over the rectangle R. Given f(x,3,2)=x2-8yz+2 at P;(1,1,92).
R:|x-1]|<0.01,| y-1 |<0.01,| 2-2|<0.02.

31 Show that F= (ex cosy + yz)i + (xz gt siny)j +(xy+2)k is conservative and find a

(2 x 4 = 8 weightage)

S ——— e
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I. Answer all the twelve questions :

{ 1} Find the parametric equation of the line through the points P (-3, 2, -3) and Q (1, -1, 4).

e

() = -

\2/ Find the angle between the vectors A=i—-2j -2k, B=6i+3j+2k

3 ) Find a vector perpendicular toboth A=2i+ j+k% and B=—-4i+3 j+k.

4 Find the equation of the plane through Py (=3,0,7) and perpendicular to 7 =5i + 2j k.

- 5 The equation x = y2 — 2° represents the surface of a

Lpi
(c) Cone. (d) Hyperbolic paraboloid.

e

w65 Find the equation of the circular cylinder 4x? + 4y%=9 in cylindrical co-ordinates.

7 Find the unit tangent vector to the helix 7 (¢) = cost i +siiit j+tk.

8 Find the domain and range of'the function w = \x? + y% + 22.

- xy—y—2x+2
; lim - -
9 Find (5,5, 1)[ x-1 ]
x#1

ow ) ow : o
10 fw=x2+y%> - z+sint andx +'y = ¢, find (5) and (a‘]

Turn over
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11 Find the gradient of g (x, y,2) = ¢* - In (2 + y2)

12 State the Fubini’s theorem (first form).

(12 x % = 3 weightage)

Answer all the nine questions :
d o . . 8 ;
13 Find the point where line = 3 +2t, y=—2t,z=1+¢ intersects theplane 3x + 2y +62=6.

14 Find the spherical and cylindrical equation of the hemisphere x2 + y2 +(z-12 =1, z<1.

\i:5> Show that y (¢)=sint¢i + cost Jj++/3Ek has a constant length and is orthogonal to its

derivative.

16 Show that the function f (x, y, 2) = 2:° - 3 (x2 + y?) z satisfies the Laplace’s equation.
17 Find the derivative of f (z, y) = x¢” + cos (x ) at the point (2, 0)in the direction of A = 3; - 4.

18 Find the saddle point if any of the function f (x, y) = x2 + xy+3x+2y+5.

19 Calculate I I ints dA where R is the triangle in the xy plane bounded by the x-axis, the line
x
R

y=xand the line x = 1.

20 Find the work done by F = xyi +yj — yzk over the curve 7 (t)=ti + t2j + th, 0<t <1.

1-2

11-22
21 Evaluate I ,[ J- dxdydz.
0 0 o

(9 x 1 = 9 weightage)
Answer any five questions from seven :

{ 22 . Find the unit tangent vector, normal vector and binormal for the curve

7 (t)=(cost + tsint)i + (sint — £ cost) j + 3k.

' 2
23 Find the linearization of f (x, y) = x% - xy + y? +3 at the point (3, 2)

it
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24 Find the derivative of f(x,9,2)=In(2x + 3y + 62) at p(-1,-1,1) in the direction of

A=2i+3j+6k.

25 Find the average value of F (x, y, z) = 2 + % + 22 over the cube in the first octant bounded
by the co-ordinate planes and the planesx=1,y=1andz =

26 Show that. F=(y+2)i + (x + 2)j+(x+y)k forms a conservative force field and find its
potential function.

27 Apply Green’s theorem to evaluate @(y dx + 22 dy) where C is the triangle bounded
byx=0,x+y=1, y=0.

28 Integrateg (x,y,z2) = xyz over the surface of the cube cut-off by the first octant byx=1,y=1,
z=1. :

(5 x 2 = 10 weightage)

- Answer any two questions :

29 Find the local extreme values of the function £ (x, y) = xy-x2-9% _2x_ 2y +4.

30 Use Taylor’s theorem for f(x, y) to ﬁnd a quadratlc and cublc apprommatlon of f (x, y) xedat
origin.

31 Use Stoke’s theorem to evaluate J' F-d7 if F=xzi + xyj + 3x zk where C is the boundary of
C

the portion of the plane 2x + ¥ + 2 =2 is the first octant traversed in counterclockwise sense.

(2 x 4 = 8 weightage)




