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THIRD SEMESTER (CBCSS–UG) DEGREE EXAMINATION, NOVEMBER 2024

Mathematics

MTS 3C 03—MATHEMATICS—3

(2019—2023 Admissions)

Time : Two Hours Maximum Marks : 60

Part A

All questions can be answered.

Each question carries 2 marks.

(Ceiling 20 marks)

1. If ( ) ( ), ( ), ( ) ,r t f t g t h t=  where f, g and h are differentiable, then prove that

( ) ( ), ( ), ( ) .r t f t g t h t′ ′ ′ ′=

2. The position of a moving particle is given by 
2 5

( ) .
2

r t t i tj tk= + +  Find v(2) and a(2).

3. Describe the level surfaces of the function 2( , ) .f x y y x= −

4. If ( )2 3 4 5 2 4 6F 4 ,x y z i x y zj y z k= − + +  find curl F.

5. Evaluate 2xy ds∫  on the quarter-circle C defined by x = 4 cost, 4sin , 0 .
2

y t t
π

= ≤ ≤

6. Find C ydx xdy+∫  on the curve y = x3 between (0, 0) and between (1, 1).

7. Convert 8, ,7
3

π 
 
 

 in cylindrical co-ordinates to rectangular co-ordinates.

8. Find the values of ln(– 2).

9. Prove that 2 2cosh sinh 1.z z+ =

10. Evaluate 2,  where C is given by 3 , , 1 4.zdz x t y t t= = − ≤ ≤∫

11. Evaluate C ,ze dz∫Ñ  where C is the circle |z| = 2.

12. Derive Cauchys inequality.

557096

557096

1105

1105

1105
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Part B

All questions can be answered.

Each question carries 5 marks.

(Ceiling 30 marks)

13. Find the directional derivative 2 3( , ) 2 6f x y x y xy= −  at (1, 1) in the direction of a unit vector

whose angle with the positive x-axis is .
6

π

14. Find an equation of the tangent plane to the graph of 2 2 24 16x y z− + =  at (2, 1, 4).

15. Evaluate the double integral 3
R Ax ye d+

∫ ∫  over the region bounded by the graphs of y = 1,

y = 2, y = x and y = – x + 5.

16. Evaluate ( ) ( )35
C ,3 2 ydx dyx y x e++∫ −Ñ  where C is the circle 2 2( 1) ( 5) 4.x y− + − =

17. Find the volume of the solid in the first Octant bounded by the graphs of z = 1 = y2, y = 2x

and x = 3.

18. Solve the equation cosz = 10.

19. Find an upper bound for the absolute value of C ,
1

ze
dz

z
∫

+
Ñ  where C is the circle |z| = 4.

Section C

Answer any one questions.

The question carries 10 marks.

20. Let S be the part of the cylinder z = 1 – x2 for 0 1, 2 2.x y≤ ≤ − ≤ ≤  Verify Stoke theorem for

the vector field F .xy i yz j xz k= + +  Assume S is oriented upward.

21. Find the moment of inertia about the z-axis of the homogeneous solid bounded between

the spheres 2 2 2 2 2 2 2 2 and , .x y z a x y z b a b+ + = + + = <

(1 × 10 = 10 marks)
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THIRD SEMESTER (CBCSS—UG) DEGREE EXAMINATION

NOVEMBER 2023

Mathematics

MTS 3C 03—MATHEMATICS—3

(2019—2022 Admissions)

Time : Two Hours Maximum : 60 Marks

Part A

All questions can be attended.

Each question carries 2 marks.

Overall Ceiling is 20.

1. ( ) ( )If cos2 sin . Find 0 .r t t i t j r′= +

2. Find the curvature of a circle of radius a.

3. Describe the level surfaces of the function ( )
( )2

F , , .
xr y

x y z
z

+
=

4. ( ) ( )2 3 4 5 2 4 6If F = 4 , find div F .x y z i x y z j y z k curl− + +

5. Evaluate 
2xy dy∫   on the quarter-circle C defined by 4 cos , 4 sin , 0 .

2
x t y t t

π
= = ≤ ≤

6. Find 
C

ydx xdy+∫   on the curves y x=   between ( )0, 0  and between ( )1, 1 .

7. Convert ( )6, 4, 3π π  in spherical coordinates to rectangular co-ordinates.

8. Find the values of ( )ln 1, .i− −

9. Prove that sinh sinh cos cosh sin .z x y i x y= +

431529

431529

1105

1105

1105
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10. Evaluate ( )3 , where C is 2 , 4 1, 1 3.z dz x t y t t+ = = − ≤ ≤∫

11. Evaluate 
C

3 1 3 ,z i dz− +   where C is the circle 1.z =

12. State Cauchys Integral Formula.

Part B

All questions can be attended.

Each question carries 5 marks.

Overall Ceiling is 30.

13. Find an equation of the tangent plane to the graph of ( )2 21 1
4 at 1, 1, 5 .

2 2
x y z+ − = = −

14. Find the maximum value of the directional derivative of ( ) ( )2 2 2F , , 4 at 1, 1, 2x y z xy x y z= − + −

in the direction of 6 2 3 .i j k+ +

15. Find the moment of inertia about the y-axis of the thin homogeneous disk 2 2 2x y r+ =  of mass m.

Given ( )
2

, .
m

x y
r

ρ =
π

16. Find the volume of the solid that is under the hemisphere 2 21z x y= − −  and above the region

bounded by the graph of the circle 
2 2 2 2

R
0. V = 1 A.x y y x y d+ − = − −∫∫

17. (a) Verify that the function ( ) 3 2, 3 5u x y x xy y= − −  is harmonic in the entire complex plane.

(b) Find the harmonic conjugate function of u.

18. Solve the equation cos 10.z =

19. Evaluate 
C

 
2 1

dz

z +
 where C is the circle 3.z =

431529

431529

1105

1105

1105
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Part C

Answer any one question.

The question carries 10 marks.

20. Verify Stokes theorem. Assume that the surface S is oriented upward. Given F = ;z i x j y k+ +  S

that portion of the plane 2 2 6x y z+ + =   in the first octant.

21. Let D be the region bounded by the hemisphere ( )22 2 1 9, 1 4,x y z z+ + − = ≤ ≤  and the plane

1.z =  Verify the divergence theorem if ( )F = 1 .xi yj z k+ + −

(1 × 10 = 10 marks)

431529

431529

1105

1105

1105
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 THIRD SEMESTER (CBCSS–UG) DEGREE EXAMINATION, NOVEMBER 2022

Mathematics

MTS 3C 03—MATHEMATICS – 3

(2019 Admission Onwards)

Time : Two Hours Maximum : 60 Marks

Section A

Answer any number of questions.
Maximum 20 marks.

1. Find the derivative of the vector function    3 ˆˆ ˆsin 3 4 .tr t t i e j t k   


2. If 
3 2 2 24 6 5, find and .

z z
z x y x y

x y
 

   
 

3. If    , , find , .xyf x y e f x y 

4. Find the level curve of   2 2,f x y y x   passing through  the point (–1, 2).

5. Find div F


 for  2 3 4 5 2 4 6 ˆˆ ˆF 4x y z i x y zj y z k   


.

6. Evaluate  
3 1

1 1

2 4 .x dx


 

7. State Stoke’s theorem.

8. Find the Jacobian of cos , sinx r y r    .

9. Express 1 + i in polar form.

10.  Evaluate 
4 1

lim .
z i

z
z i




289786

289786

1105

1105

1105
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11. Evaluate 
C 3

ze
dz

z   where C is |z|=1.

12. Evaluate 
C

z dz  where C is x = t, y = t2,0 1t  .

Section B

Answer any number of questions.
Maximum 30 marks.

13. Use chain rule to find 
z
u



at  ,1  for 2 2 tan ,z x y x  where , .
u

x y uv
v

 

14. Find an equation of the tangent plane to the graph of 
2 2

4
2 2
x y

z    at (1, –1, 5).

15. Show that    2 2

C

6 6 2 3y xy dx xy x dy     is independent of any path C between (–1, 0) and

(3, 4). Hence evaluate    
 

 3,4
2 2

1,0

6 6 2 3y xy dx xy x dy


    .

16. Change the order of  integration and hence evaluate 

4 4

2 2
0 y

x
dx dy

x y  .

17. Show that   3 2, 3 5u x y x xy y    is harmonic. Find the harmonic conjugate of u.

18. Evaluate 2

C

z dz where C is the line x = 2y from z = 0 to z = 2 + i.

19. Evaluate 4 3
C

1
4

z
dz

z z



  where C is |z | = 1.

289786

289786

1105

1105

1105
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Section C

Answer any one question.

Maximum 10 marks.

20. Use Green’s theorem to evaluate    35

C

3 2 yx y dx x e dy    where C is the circle

   2 21 5 4x y    .

21. Find the volume bounded by the cylinder 2 2 4,x y  the plane y + z = 3 and z = 0.

(1 × 10 = 10 marks)

289786

289786

1105

1105

1105
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THIRD SEMESTER (CBCSS–UG) DEGREE EXAMINATION, NOVEMBER 2021

Mathematics

MTS 3C 03—MATHEMATICS – 3

(2019–2020 Admissions)

Time : Two Hours Maximum : 60 Marks

Section A

Answer at least eight questions.

Each question carries 3 marks.

All questions can be attended.

Overall Ceiling 24.

1. Evaluate 

1
2 3

0

ˆˆ ˆ3 4 .ti t j t k dt

2. The position of a moving particle is 2 3 ˆˆ ˆ .r t t i tj t k  Find velocity and acceleration of the particle

at t = 2.

3. If cosyz e x  find 

2

.
z

x y

4. Find the level surface of 2 2 2F , ,x y z x y z  passing through (1, 1, 1).

5. Evaluate 
C

,xdx  where C is the circle cos , sin ,0 2 .x t y t t

6. Show that  curl 0r .

7. State Green’s theorem in the plane.

8. Evaluate 

3 2 1

0 0 0

.xyz dx dy dz

9. Write the equation of the circle with centre (1, 2)  and radius  4 in the complex plane.

135840

135840

1105

1105

1105
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10. Find the value of 2ii .

11. Evaluate 
C

Z
,

3

ze
dz

z  where C is |z|= 2.

12. Evaluate 
C

dz

z , where C is |z|= 1.

(8 × 3 = 24 marks)

Section B

Answer at least five questions.

Each question carries 5 marks.

All questions can be attended.

Overall Ceiling 25.

13. Use chain rule to find 
dw

dx
 at (0,1, 2) for ; cos , sin , .xw xy yz x x y x z e

14. Find the directional derivative of 2 2, 2f x y x y y z  at (– 2, 2, 1) in the direction of the negative

z-axis.

15. Find the area lying between the parabola 24y x x  and the line y = x using double integrals.

16. Use polar coordinates to evaluate 

22 8

2 2
0

1
.

5

x

x

dy dx
x y

17. Show that 
2 22f z x y i y x  is not analytic at  any point.

18. Evaluate 2
C

5 7
,

2 3

z
dz

z z  where C is the circle 2 2.z

19. Evaluate Re z dz  along a line segment from 0z   to 1 2 .z i

(5 × 5 = 25 marks)

135840

135840

1105

1105

1105
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Section C

Answer any one question.

The question carries 11 marks.

20. Let ˆˆF , ,x y z zj zk  represents the flow of a liquid. Find the flux of F  through the surface S

given by that portion of the plane 6 3 2z x y  in the first octant oriented upward.

21. Use triple integrals to find the volume of the solid with in the cylinder 2 2 9x y  and between the

planes z = 1 and x + z = 5.

(1 × 11 = 11 marks)

135840

135840

1105

1105

1105
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TIIIRD SEMESTER

Time : T\uo Hours

(Pages:3)

Reg.

(CBCSS-UG) DEGNEE EXAIVIINATION, N

Mathematics

MTS 3C O3_MATHEMATICS - 3

Section A

Anster at least eight questions.
Each question carries 3 inarhs.
All questions can be attended,

Ouerall Ceiling 24.

Maximum : 60 Marks

1.

2.

If r(t)= zcodti+6sint j, fna ff"tt =|.

Find the curvature of a circle whose radius:s 2.

-4.

b.

g. lf z=e'sin(U), fr^d*.

43
6. Evaluate I l$o-Z*t)a"aY'

2t

Find the gradient of f (x,y;z)= xyz +3x2 - z! at (1, 1, 1).

Show that div f = 3.

7. Use double integrals to fi$ the area of the plane regron enclose by the curv€s y sin * andy = cos r

for 0s *</a.

Find the Jacobian of u = $,, = *l-
x

Sketch the graph of the region I z-%l=2.

Write the real and imaginary part of f (z)= sinz.

8.

9.

10.

Trrnn over



11.

12.

16.

t7.

18.

r''

Evaluate !.fi*,*herec 
is lzl=z'

Evaluate I"a' whereCisgivenby*= t2,!=, from o<r<1.c

D ep60

,:
(8x3=24 marks)

(5x5=25marks)

13.

Section B

Answer at Least frve questinns,
Each question camizs 5 marks.
Nl questions can be attendpd.

Find the directional derivative of F(x,y,z)=ry'-4*2Jr+22 at(L,-1,2):in the direction of

..:
Flnd an equation of the tangent plane to the graph of 12 -4y2 + 

"2 
=16 at (2, l, 4).

Use Green's theorem to evaluate 4V - t') ds + (2y - x) dy, where C consists of the boundary of
c'

: @@-*1 .

,.
Use divergence lheorem to evaluate Jf(f .a)om wn"re F ='x)li+, y? i *zsfr.lurrd S is the unit

: S ,., ' . '.'":''.' ..,.1':"

cube defined by 0srs1,.Q<y<1,0<2s1. . "' ',, " '

tz{ -gzz +6 -
19. Evaluate ?- <".if 

M ,whereC is I z l= Z.

14.

15.
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Secfion C

D 92960
lt

(1 x 11 =-11marks)

20.

,:

r he q u", t ;i 
" 
iril l{ i", *". ':,

.

use stoke:s theorem to evaluate 
!ia*+xd.y+yazi ,wuei:ec islthe traeL of the cylinder

rjC

r2+,y2=1iltheplaney*z=2dounter'ctockwise,ajviewedfromabove

:Tl.* 
volume of the solid in the first octant bounded by the graphs of e ;1 - yF, y + ?.x and

21.


