
Turn over

D 131477 (Pages : 3) Name.........................................

Reg. No.....................................

THIRD SEMESTER (CBCSS–UG) DEGREE EXAMINATION, NOVEMBER 2025

Mathematics

MTS 3B 03—CALCULUS OF SINGLE VARIABLE – 2

(2020–2023 Admissions)

Time : Two Hours and a Half Maximum : 80 Marks

Section A

 All questions can be attended.
 Each question carries 2 marks.

Ceiling is 25.

1. Differentiate the function    
2

log
log .

x
f x

x

 
  

 

2. Find the derivative of     log cos cot .y ec x x 

3. Find 20

1 cos
lim .

sinx

x

x



4. Show that  1 2cosh log 1 .x x x   

5. Find 2

1
lim .

1n

n

n n



 

6. Determine whether the sequence 
 sin 1 /

n
n

a
n

  converges or diverges. If it converges, find the

limit.

7. Express 0.784784 . . .  as a rational number.

683460

683460

1105

1105

1105
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8. Show that the series  2 1
1 3 5n n   is divergent.

9. By using the power series expansion of ,xe  show that  x xd
e e

dx
   .

10. Find the Taylor series expansion of sin x about / 2x   .

11. Find the parametric equation of the curve whose rectangular equation is xy = 1.

12. Show that the graph of the function    2 / 34f x x   has a vertical tangent at x = 4.

13. Find the distance between the point  1, 4, 3  and the plane 2 3 6 1 0.x y z   

14. Find r (t) given that   3 2r t i tj ´  and  1 2 5r i j  .

15. Find the co-ordinates of point where the line      2 1 2 3r t t i t j tk      intersects the xz plane.

(Ceiling 25)

Section B

All questions can be attended.
Each question carries 5 marks.

Overall Ceiling is 35

16. Evaluate :

(i)
0

tan3
lim .

sin2x

x
x

(ii)
2

0

1
lim .

sin

x

x

e
x



17. Use Logarithmic differentiation to find the derivative of xy x .

18. Find  sin .xx e dx

19. Show that the sequence 
!

n n
n

a
n

  converges and find its limit.

683460

683460

1105

1105

1105
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20. Find the interval of convergence and radius of convergence of the power series 
0 ! nn x .

21. Find the Macluarian series for sinhx and determine its interval of convergence.

22. Find the arc length of the cardioid 1 cosr    .

23. Find the curvature and radius of curvature of the curve      2sin 2 sinr t t i t j  at / 2.t  

(Ceiling 35)

Section C

Answer any two questions.
Each question carries 10 marks.

24. (i) Evaluate  2 log .x x dx

(ii) Find 2

1
.

1 x
dx

e


(iii) Find  
1

0
lim 1 .x
x

x




25. (i) Let C be the circle   cos sin 2 .r t t t k    Find T(t) and N(t) at / 4t   .

(ii) Identify and sketch the graph of the surface 
2 2

.
4 9
y x

z  

26. (i) Find    2
for sin , sin 2

yd
x t y t

dx
  .

(ii) Find the area of the region in the first quadrant that is within the cardioid 1 cosr    .

27. (i) Find the equation of the paraboloid 2 2z x y   in cylindrical and spherical co-ordinates.

(ii) Find the spherical co-ordinates of the point that has rectangular co-ordinates  4, 4,4 6 .

(2 × 10 = 20 marks)

683460

683460

1105

1105

1105
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THIRD SEMESTER (CBCSS-UG) DEGREE EXAMINATION, NOVEMBER 2024

Mathematics

MTS 3B 03—CALCULUS OF SINGLE VARIABLE—2

(2019—2023 Admissions)

Time : Two Hours and a Half Maximum : 80 Marks

Section A

All questions can be attended.

Each question carries 2 marks.

1. Differentiate the function ( ) log .
ln( )

x
f x

x

 =  
 

2. Find the derivative of ( )log sec( ) tan( ) .y x x= +

3. Find 
0

1 cos
lim .

1 cos(2 )x

x

x→

−
−

4. Show that 2 2cosh sinh 1.x x− =

5. Find 
1
1lim .

n
n

n
e

+
−

→∞

6. Determine whether the sequence 21 ( 1) /n
na n= + −  converges or diverges. If it converges,

find the limit.

7. Express .1111…  as a rational number.

8. State the Squeeze Theorem.

9. By using the power series expansion of sin x, show that (sin ) cos .
d

x x
dx

=

10. Find the Maclaurian series expansion of 
1

.
1 x+

11. Find the rectangular equation of a curve whose parametric equation is x = t + 1, y = t2 – 1.

12. Find the equation of the tangent to the ellipse 3cos , 2sin  at / 4.x t y t t= = = π

13. Find an equation of the line that passes through the point (– 1, 0, 2) and is parallel to the

vector 1, 5, 4 .−

556848

556848

1105

1105

1105
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14. Find the equation of the surface z = x2 + y2 in cylindrical co-ordinates.

15. Find ( ) if ( ) 2cos 3sin 3 .r t r t ti tj tk′ = + +

(15 × 2 = 30 marks)

Max. Ceiling : 25 marks

Section B

All questions can be attended.

Each question carries 5 marks.

16. Evaluate :

(i)
0

tan5
lim .

sin 2x

x

x→

(ii)

3 2

20

3sin
lim .
x

x x

x→

−

17. Find the derivative of y = (cos x)x.

18. Find 2 .xx e dx−
∫

19. Use the integral test to determine the series 1 2

1

n

∞∑  converge or diverge.

20. Find the interval of convergence and radius of convergence of the power series 
2 1

0 .
(2 1)!

nx

n

+
∞∑

+

21. Find the Maclaurian series for 
1

1 x−
 and determine its interval of convergence.

22. Find 

2

2

d y

dx
 for the parametric equation cos , sin .x a t y b t= =

23. Identify and sketch the graph of the surface 2 2 2 1.x x y− − =

(8 × 5 = 40 marks)

Max. Ceiling : 35 marks

Section C

Answer any two questions.

Each question carries 10 marks.

24. (i) Show that ( )1 2
32

1
cosh , 3 / 2.

24 9

xdx
dx x

x

−= >∫
−

(ii) Find 

0

2
.

1

x

x

e
dx

e−∞
∫

+

(iii) Find 
0

lim (tan ) .x

x
x

→

556848

556848

1105

1105

1105
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25. (i) Let C be the ellipse ( ) 3cos 2sin .r t t t= +  Find T(t) and N(t) at t = π/4.

(ii) Find the curvature of the curve 
1

( )r t ti j
t

= + at t = 1.

26. (i) Find the total arc length of the cardioid r = 1 – cos θ.

(ii) Find the area of the cardioid r = 1 + cos θ.

27. A shell fired from a cannon, has a muzzle speed of 80 ft/s. The barrel amkes an angle of 45°

with the horizontal and, the  barrel opening is assumed to be at ground level.

(a) Find parametric equation for the shell’s trajectory.

(b) How high does the shell rise ?

(c) How far does the shell travel horizontally ?

(d) What is the speed of the shell at its point of impact with the ground.

(2 × 10 = 20 marks)

556848

556848

1105

1105

1105
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Time : Two Hours and a Half Maximum : 80 Marks

Section A

All questions can be attended

Each question carries 2 marks.

Ceiling is 25.

1. Differentiate the function ( ) ( )( )log log .f x x x=

2. Find the derivative of ( )( )log sec .y x=

3. 20

1 cos
Find lim .

x

x

x→

−

4. Show that ( )1 2sinh log 1 .x x x− = + +

5.
2 1

Find lim ln cos .
n

n

n→ ∞

 π + 
  

 

6. Determine whether the sequence ( )1 1
n

na n= + −  converges or diverges. If it converges, find the

limit.

7. Express 333......⋅  as a rational number.

8. Show that the series ( )1

1

1n n

∞

+∑   is convergent.

431122

431122

1105

1105

1105
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9. By using the power series expansion of ,xe  show that ( ) .x xd
e e

dx
=

10. Find the Macluarian series expansion of 
1

.
1 x−

11. Find the parametric equation of the curve whose rectangular equation is 2 4 1.y x= +

12. Find the equation of the tangent to the ellipse 2 cos , 3 sin at 3 4.x t y t t= = = π

13. Find an equation of the line that passes through the points ( ) ( )2, 4, 1 and 5, 0, 7 .−

14. Find the rectangular co-ordinate of the point with cylindrical co-ordinate is ( )4, 3, 3 .π −

15. Find ( ) ( ) 2if cos sin 3r t r t ti tj t k′ = + + .

Section B

All questions can be attended.

Each question carries 5 marks.

Overall Ceiling is 35.

16. Evaluate :

(i)
0

sin 3
lim .

sin 2x

x

x→

(ii)

2

0

3 sin
lim .
x

x x

x→

−

17. Use Logarithmic differentiation to find the derivative of ( )sin .
x

y x=

18. Find 
2 .xx e dx∫

19. Show that the series 0

1

2 1n

∞

−∑  is divergent.

431122

431122

1105

1105

1105
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20. Find the interval of convergence and radius of convergence of the power series 
( )

20

5
.

n
x

n

∞ −
∑

21. Find the Macluarian series for 
1

1 x+  and determine its interval of convergence.

22. Find the arc length parametrization of the circular helix ( ) cos sinr t ti tj tk= + + with

( ) ( )0 1, 0, 0 .r =

23. Find the curvature of the ellipse ( ) 2 cos sinr t ti tj= +  at the end points of the major and minor

axis.

Section C

Answer any two questions.

Each question carries 10 marks.

24. (i) Evaluate ( )log .x x dx∫

(ii) Find 
2

.
1

x

x

e
dx

e+
∫

(iii) Find ( )
0

lim sin .
x

x
x

→

25. (i) Let C be the circle ( ) 5 cos 5 sin 5 .r t t t k= + +  Find ( ) ( )T and N at 2.t t t = π

(ii) Identify and sketch the graph of the surface 2 2 3.z x y= + +

26. (i) Find the total arc length of the cardioid 1 cos .r = + θ

(ii) Find the area of the cardioid 1 cos .r = − θ

27. (i) Find the Taylor series expansion for 
1

1 x+  about 3.

(ii) Prove that 1 1 1
tanh log .

2 1

x
x

x

−  +
=  

− 

(2 × 10 = 20 marks)

431122

431122

1105

1105

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

Mathematics

MTS 3B 03—CALCULUS OF SINGLE VARIABLE – 2
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Time : Two Hours and a Half Maximum : 80 Marks

Section A

Answer any number of questions from this section.
Each question carries 2 marks.

Maximum marks : 25.

1. Find the derivative of 2log 1.x 

2. Find the derivative of 1tan 2 3.x 

3. Evaluate 
log

lim .
x

x
x

4. Let   .xf x e x   (a)  find the derivative of f  ; (b) find an equation to the tangent line to the graph

of f (x) at x = 0.

5. Evaluate 
1

.xe dx







6. Determine whether 1
n

n
 
  

 converges or diverges.

7. Determine whether the series

1

1

1
3

2

n

n





 
 
 

  converges or diverges. If it converges, find the sum.

8. What is an alternating series ? Give  an example.

9. Define a power series. Give an example.

289229

289229

1105

1105

1105
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10. Find the Maclaurin’s series of   xf x e  and determine its radius of convergence.

11. Find 
2

2
d y

dx
 if 2x t u   and 3 3y t t  .

12. Find the parametric equation for a line L passing through the points  P 3,3, 2   and  G 2, 1,4 .

13. Find an equation in rectangular co-ordinates for the surface with the given cylindrical equation

2 2cos2 4.r z  

14. Find the point of tangency and unit tangent vector at the point on the curve  :

   2 1 sin2tr t t i e j tk     at t = 0.

15. Find the length of the arc of the helix given by   2cos 2sin ,0 2 .r t ti tj tk t     

Section B

Answer any number of questions.
Each question carries 5 marks.

Maximum marks : 35.

16. Find the derivative of 
 32 1

.
3 1

x
y

x






17. Find    2cosh 3 sinh 3 .x x dx

18. Evaluate 2
1

1
dx

x



  .

19. (a) Use integral test to determine whether the series 
1

log

n

n
n




  converges or diverges.

(b) Determine whether the series 2
1

1
2n n



 
 converges or diverges.

289229

289229

1105

1105

1105
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20. (a) Find the radius of convergence and interval of convergence of the series 
 
 

2

0

1
.

2 !

n n

n

x

n








(b) Find a power series representation of log ( 1 – x) on (–1, 1).

21. Sketch the curve described by the parametric equations 2 4, 2 , 1 2x t y t t      .

22. Find an equation of the plane containing the points      P 3, 1,1 , Q 1,4,2 and R 0,1,4 .

23. Find the curvature of the twisted cubic described by the vector function   2 31 1
.

2 3
r t ti t j t k  

Section C

Answer any number of questions from this section.
Each question carries 10 marks.

Maximum marks : 20.

24. (a) Evaluate 
1

lim 1 .
x

x x

  
 

(b) A power line is suspended between two towers. The shape of the cable is a catenary with

equation 80cosh , 100 100,
80
x

y x    where x is measured in feet. Find the length of the

cable.

25. (a) Show that 
2

0

xe dx


 is convergent.

(b) Find 
!

lim nn

n

n 
.

26. (a) Find the Taylor series for   sin / 6.f x x at x  

(b) Find the area of the region enclosed by the cardioid 1 cosr    .

27. (a) Identify and sketch the surface 2 2 212 3 4 12 0.x y z   

(b) A particle moves along a curve described by the vector function   2 3r t ti t j t k   .  Find the

tangential scalar and normal scalar components of acceleration of the particle at time t.

289229

289229

1105

1105

1105
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Mathematics
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Section A

Answer at least ten questions.

Each question carries 3 marks.

All questions can be attended.

Overall Ceiling 30.

1. Determine whether the  function 3 3 1f x x x  has an inverse.

2. Find the derivatives of (a) 3 x   ; (b) 1cos 3x .

3. Find the derivative  of 

3
2 2

2

2 1
log

5

x x

x

 when x = 1.

4. Evaluate 
0

1 1
lim .

1xx x e

5. Find 
log

lim .
x

n

n

6. Determine whether the  series converges. If it converges find the sum 
1

1 1
.

1n n n

7. Use integral test to determine whether 2
1

1

1n n
 converges or diverges.

8. Show that the alternating series 

1

1

1
n

n n
 converges.

132378

132378

1105

1105

1105
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9. Find the Maclaurin’s series of cosf x x .

10. Find the radius  of convergence and interval of convergence of the power series 
0

! .n

n

n x

11. Describe the curve represented by 4 cosx  and 3sin , 0 2y .

12. Find the angle between the two planes defined by 3 2 1x y z  and 2 3 4.x y z

13. Find an equation in rectangular co-ordinates for the surface with the cylindrical co-ordinates

3 2cos 2 4.r z

14. Find a vector function that describes the curve of intersection of the cylinder 2 2 4x y  and the

plane 2 4.x y z

15. Evaluate 

1
2

0

1
if .

1

tr t dt r t t i j e k
t .

(10 × 3 = 30 marks)

Section B

Answer at least five questions.

Each question carries 6 marks.

All questions can be attended.

Overall Ceiling 30.

16. Use logarithmic differentiation to find the derivative of  3
2

1
.

1

x
y

x

17. Find the  derivative of 2 1sech 3y x x .

18. Evaluate 

1

0

log .x dx

19. Show that the series 
1

2 4

1 3n
n n n  is convergent and find its sum.

20. Find the tangent lines of cos2r at the origin.

132378

132378

1105

1105

1105
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21. Find the length of the Cardioid 1 cosr .

22. Find the parametric  equations for the line of intersection of the planes  defined by 3 2 1x y z

and 2 3 4.x y z

23. Find the velocity vector, acceleration vector and speed of a particle with position vector :

2 2 , 0.tr t t i tt j e k t

(5 × 6 = 30 marks)

Section C

Answer any two questions.

Each question carries 10 marks.

24. (a) Find the derivative of 
1 2sec .xe

(b) Evaluate 

sin

0

1
lim .

x

x x

25. (a) Find the area S of the surface obtained by  revolving the circle cosr  about the line / 2 .

(b) Show that the surface area of a sphere of radius r is 24 .r

26. (a) Determine whether the series 
1

!
n

n

n

n
 is convergent or divergent.

(b) Show that sequence 
2

!

n

n
 is convergent and find its limit.

27. (a) Find an equation in rectangular co-ordinates  for the surface with spherical equation 4cos .

(b) A moving object has an initial position and an initial velocity given by the vectors

0 2r i j k  and 0 2 .v i k  Its acceleration at time t is a(t) = 6t i + j + 2k. Find its

velocity and position at time t.

(2 × 10 = 20 marks)

132378

132378

1105

1105

1105
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TIIIRD SEIVIESTER

MTS

Time : TWo Hours and

(Pages:3)

(CBCSS-UG) DEGREE EXAMINA

Mathematics

3B O3_CALCULUS OF SINGLE VARIABLE _ 2
a Half Maximum : 80 Marks

ection A

Answer at l.east tr;n qucstions.
Each question carrizs 8 ma,rks.
Nl questions ean be attended.

Ouerall ,Ceiling 30.

1. Find the derivative of y = e-x@ax.

2. Findthederivative of !=lrg("' +"-2*).

sln rur
6nd ,r$. 1;=-

Show thsl sinh-l x =log

3.

4.

.i"f l)
5. Find lim e \n)

n-+@

6. Express B.Zt4 as a rational nurnber.

.4 1
Determine whether the series 

^4rUr" 
converges or diverges.

8. Show that the series Prf , is divergent.

1
9. Find a power series representation of [Ilf

1
representation of t_r.

7.

on (-1, 1) by differentiating a power series

I\rm over
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Section C

Ariswer any two questions.
Egch qucstion carriis lO tnarks.

24. b\ Find t**

!#*

(b) Find feosh(z*+8)dr.

(c) Evaluate ,Ulo'"'

25. (a) Evaluate

&, Deterrninewhetherthe series 
'I '

Ilhilthe arga*qf th.g regionttat lies orrtside the cirele r =,3 and inside the eaidigid,r = D+Zense.

Ashellisfiredfromaguolocatedon ahill 100mabove alevelterraiu.The muzzlespeedof the
gun is 500 m/sec and its angle of elevation is 80.

(a) Find the range of the shell.

G) Tfhat is the maximum heigtlt atlained by the shell ?
(c) What is the speed of the shell at irnpact ?

26,

27-

(2 x 10 = 20 marks)


