
Turn over

D 124472 (Pages : 3) Name........ ... .... ... ... .... ... ..

Reg. No.................................
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Mathematics
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Time : Two Hours Maximum Marks : 60

Section A

Answer any number of questions.

Each question carries 2 marks. (Ceiling is 20).

1. Find the polar co-ordinates of (x, y) = (5, – 2).

2. State inverse function rule and verify this rule for y = x3.

3. Show that tanh2x + sech2 x = 1.

4. Show that 2
0

sin

(1 )

x
dx

x

∞

∫
+

 converges.

5. Sum the series 
1 1 1

2 4 .
2 4 8

+ + + + +…

6. Test convergence for the series 
1

4 5
.

2 3

n n

n n
n

∞

=

+
∑

7. Show that the vector 1 2( ) 1, ( ) 1p x x p x x= + = −  are linearly independent vectors in P1.

8. Find the rank of 

2 1 3

A 6 3 9 .

1 1 2 3 2

 
 =  
 − − − 

9. Find the values of λ which satisfies 
3 10

0.
2 5

− − λ
=

− λ

10. Find the inverse of 
1 4

A .
2 10

 
=  
 

642460

642460

1105

1105

1105
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11. Let A be a non-singular matrix. If λ is an eigenvalue of A with corresponding eigenvector k,

prove that 1/λ is an eigenvalue of A–1 with the same corresponding eigenvector k.

12. Show that the rotation matrix 
cos sin

A
sin cos

θ − θ 
=  θ θ 

 is orthogonal

Section B

Answer any number of questions.

Each question carries 5 marks. (Ceiling is 30).

13. Plot the graph of r = cos 2θ in the xy plane and discuss its symmetry.

14. Find the length of the parabola y = x2 from x = 0 to x = 1.

15. For the following table of data evaluate 
1

0

( )f x dx∫  is Simpson’s rule :

x : 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0

f(x) : 0.846 0.928 0.882 0.953 1.121 1.221 1.661 2.101 2.321 3.101 3.010

16. Show that the geometric series 
1

i

i

ar
∞

=
∑  converges if |r| < 1 and diverges if |r| ≥ 1 and

0.a ≠

17. Use the Gram-Schmidt orthogonalization process to transform the vectors

1 2 31,1,1 ,  1,2,2 1,1,0and= = =u u u  and to orthonormal set

18. Balance the chemical equation C2H6 + O2 → CO2 + H2O.

19. Identify the conic section whose equation is 2x2 + 4xy – y2 = 1.

642460

642460

1105

1105

1105
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Section C

Answer any one question.

The question carries 10 marks.

20. Use Gauss-Jordan elimination to solve

1 3 4

2 3 4

1 2 4

1 2 3 4

1

2 3

1

2

x x x

x x x

x x x

x x x x

+ − =

+ + =

− + = −

+ + + =

21. Determine whether the matrix 

9 1 1

A 1 9 1

1 1 9

 
 =  
  

 is diagonalizable. If so, find the matrix P

that diagonalizes A and the diagonal matrix D such that D = PTAP

(1 × 10 = 10 marks)

642460

642460

1105

1105

1105
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Section A

Answer any number of questions.

Each question carries 2 marks.

Maximum marks : 20.

1. Describe the set of points P whose polar coordinates ( ),r θ  satisfy 0 ≤ r ≤ 2 and 0 .r≤ θ <

2. Differentiate : (a) ( ) )2tan 3 1 sinx x+  ; (b) 1 – csc25x.

3. Show that ex = coshx + sinhx.

4. Find 41

1
.

b
dx

x
∫  What happens as b goes to infinity ?

5. State the comparison test for integrals.

6. Briefly explain Taylor’s and Maclaurin’s series.

7. Write down the criteria for checking whether a given subset W is a subspace of a vector space V.

8. Define linear independence.

9. State a condition for the consistency of the matrix equation AX = B.

10. Find the inverse of 
1 4

A .
2 10

 
=  
 

11. Define the adjoint of an n × n matrix.

12. State Cayley Hamilton theorem.

520294

520294

1105

1105

1105
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Section B

Answer any number of questions.

Each question carries 5 marks.

Maximum marks : 30.

13. Convert from cartesian to polar co-ordinates : (2, – 4) ; and from polar to cartesian coordinates :

( )6, – 8 .π

14. Calculate : (a) 
d

dx
sinh–1 (3x) ; and (b) 

d

dx
 [sinh–1 (3 tanh 3x)].

15. (a) For which values of the exponent r is  
1

rx dx
∞
∫  convergent ?

(b) Find 
2–

.
1

dx

x

∞

∞ +∫

16. Let f (x) = cos x. Evaluate 
2

0
cos .x dx

π
∫  by the method of Riemann sums, taking 10 equally spaced

points : x0 = 0, 1 20,x = π  2 2 20,x = π  ...,  10 10 20 2x = π = π  and ci = xi. Compare the answer with

the actual value.

17. Define a vector space.

18. Reduce to echelon form the augmented matrix :

2 6 1 7

1 2 – 1 – 1 .

5 7 – 4 9

 
 
 
 
 

19. Find the inverse of 

2 2 0

A – 2 1 1 .

3 0 1

 
 =  
 
 

520294

520294

1105

1105

1105
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Section C

Answer any one question.

The question carries 10 marks.

Maximum 10 marks.

20. Describe Newton’s Method for solving f (x) = 0.

Use Newton’s method to find the first few approximations to a solution of the equation x2 = 4,

taking x0 = 1.

21. (a) Describe Gram Schmidt Process in R2 and R3.

(b) Orthonormalize { }1 2 1 2B = , , where 3, 1 , 1, 1 .u u u u= =

(c) Orthonormalize 1 2 31, 1, 1 , 1, 2, 2 , 1, 1, 0 .u u u= = =

520294

520294

1105

1105

1105
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Section A

Answer any number of questions.

Each question carries 2 marks.

Ceiling is 20.

1. Find the cartesian co-ordinates of ( ) ( ), 6, 8 .r θ = − π

2. Let 
3 2. Find when 3.

dx
y x y

dy
= + =

3. Compute coth .x dx∫

4. Find 

2

2

1
lim .

3n

n

n n→∞

 +
  + 

5. Sum the series 
0

3 2
.

6

i i

i
i

∞

=

−∑

6. Show that 
1

2

4
i

i

∞

= +∑  diverges.

520386

520386

1105

1105

1105
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7. Verify that the basis 
12 5 5 12

B = , , ,
13 13 13 13

 −
 
 

 is an  orthonormal basis for R2.

8. Find the rank of 

1 1 1

A = 1 0 4 .

1 4 1

 
 
 
  

9. Evaluate determinant of 

2 4 7

A = 6 0 3 .

1 5 3

 
 
 
  

10. Find the value of x such that the matrix 
4 3

A =
4x

− 
 − 

 is its own inverse.

11. Find the eigenvalues of 

1 2 1

A = 6 1 0 .

1 2 1

 
 − 
 − − − 

12. Verify that the matrix 

0 1 2

A = 1 0 3

0 1 1

 
 
 
  

 satisfies its characteristic equation.

Section B

Answer any number of questions.

Each question carries 5 marks.

Ceiling is 30.

13. Find the length of the graph of ( ) ( ) [ ]
3

21 2 on 1, 2 .f x x= − +

14. Find the area of the surface obtained by revolving the graph of [ ]3 on 0, 1x  about the x-axis.

520386

520386

1105

1105

1105
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15. Show that the improper integral 
0

xe
dx

x

∞ −

∫  is convergent.

16. Let ( ) cosf x x= . Evaluate 

2

0

cos x dx

π

∫   by the Simpson’s rule, taking 10 equally spaced points.

17. Let 1 21, 1, 1, 1 , 1, 3, 0, 1u u= − − = −  be the vectors span a subspace W of R4. Use the Gram-

Schmidt orthogonalization process to construct a orthonormal basis for the subspace W.

18. Find nontrivial solution for the homogeneous system of equations

1 2 3

1 2 3

2 4 3 0

2 0.

x x x

x x x

− + =

+ − =

19. Find the inverse of 

2 0 1

A = 2 3 4 .

5 5 6

 
 − 
 − 

Section C

Answer any one questions.

The question carries 10 marks.

20. Use Gaussian elimination or Gauss-Jordan elimination to solve

1 2 3

1 2 3 4

1 2 3 4

1 2 3 4

2 3

3 4

2 2 3 3

4 5 2 16.

x x x

x x x x

x x x x

x x x x

+ + =

+ + + =

+ + + =

+ − + =

21. Determine whether the matrix 

9 1 1

A = 1 9 1

1 1 9

 
 
 
  

 is diagonalizable.  If so, find the matrix P that

diagonalizes A and the diagonal matrix D such that TD = P AP.

(1 × 10 = 10 marks)

520386

520386

1105

1105

1105
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Section A

Answer any number of questions.

Each question carries 2 marks.

Maximum marks : 20.

1. Describe the set of points P whose polar coordinates ( ),r θ  satisfy 0 ≤ r ≤ 2 and 0 .r≤ θ <

2. Differentiate : (a) ( ) )2tan 3 1 sinx x+  ; (b) 1 – csc25x.

3. Show that ex = coshx + sinhx.

4. Find 41

1
.

b
dx

x
∫  What happens as b goes to infinity ?

5. State the comparison test for integrals.

6. Briefly explain Taylor’s and Maclaurin’s series.

7. Write down the criteria for checking whether a given subset W is a subspace of a vector space V.

8. Define linear independence.

9. State a condition for the consistency of the matrix equation AX = B.

10. Find the inverse of 
1 4

A .
2 10

 
=  
 

11. Define the adjoint of an n × n matrix.

12. State Cayley Hamilton theorem.

520294

520294

1105

1105

1105
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Section B

Answer any number of questions.

Each question carries 5 marks.

Maximum marks : 30.

13. Convert from cartesian to polar co-ordinates : (2, – 4) ; and from polar to cartesian coordinates :

( )6, – 8 .π

14. Calculate : (a) 
d

dx
sinh–1 (3x) ; and (b) 

d

dx
 [sinh–1 (3 tanh 3x)].

15. (a) For which values of the exponent r is  
1

rx dx
∞
∫  convergent ?

(b) Find 
2–

.
1

dx

x

∞

∞ +∫

16. Let f (x) = cos x. Evaluate 
2

0
cos .x dx

π
∫  by the method of Riemann sums, taking 10 equally spaced

points : x0 = 0, 1 20,x = π  2 2 20,x = π  ...,  10 10 20 2x = π = π  and ci = xi. Compare the answer with

the actual value.

17. Define a vector space.

18. Reduce to echelon form the augmented matrix :

2 6 1 7

1 2 – 1 – 1 .

5 7 – 4 9

 
 
 
 
 

19. Find the inverse of 

2 2 0

A – 2 1 1 .

3 0 1

 
 =  
 
 

520294

520294

1105

1105

1105
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Section C

Answer any one question.

The question carries 10 marks.

Maximum 10 marks.

20. Describe Newton’s Method for solving f (x) = 0.

Use Newton’s method to find the first few approximations to a solution of the equation x2 = 4,

taking x0 = 1.

21. (a) Describe Gram Schmidt Process in R2 and R3.

(b) Orthonormalize { }1 2 1 2B = , , where 3, 1 , 1, 1 .u u u u= =

(c) Orthonormalize 1 2 31, 1, 1 , 1, 2, 2 , 1, 1, 0 .u u u= = =

520294

520294

1105

1105

1105
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Section A

Answer any number of questions.

Each question carries 2 marks.

Maximum marks that can be earned from this Section is 20.

1. Sketch the set of points whose polar co-ordinates ( ),r θ  satisfy the conditions

0 4 and 2 2.r< < − π < θ < π

2. ( ) 2Let 2 3.f x x x= + +  Restrict f to a suitable interval so that it has an inverse. Find the inverse

( )1f x− of the given function.

3. Find the slope of the line tangent to the graph of ( )cos 3 at 3.r = θ θ = π

4. Prove ( )sinh sinh cosh cosh sinh .x y x y x y+ = +

5. Show that determinant of a square matrix A is the product of its eigenvalues

6. Find 
21

dx

x

∞

− ∞ +∫  using the notion of improper integrals.

7. Evaluate 

2

2

1
lim .

3n

n

n n→∞

+

+

8. Define rank of a matrix.

394148

394148

1105

1105

1105
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9. Find A2 using Cayley-Hamilton theorem, if 
1 2

A = .
3 4

 
 
 

10. When will you say that a series 
1

n
n

a
∞

=
∑  an converges to the sum s.

11. Use Doolittle’s method to find an LU-factorization of 

1 1 1

B = 3 1 2 .

1 1 1

 
 
 
 − 

12. Selecting a proper test of convergence, decide whether the series 2
1

1

lnn n n

∞

= −
∑  converges or diverges.

Section B

Answer any number questions from this section.

Each question carries 5 marks.

Maximum that can be earned from this Section is 30.

13. Find the maxima and minima of ( ) ( )1 2 cos .f θ = + θ  Sketch the graph of 1 2 cosr = + θ  in the

xy–plane.

14. Find :

(a) ( )( )1sinh 3 ; and
d

x
dx

−

(b) ( )1sinh 3 .x dx−∫

15. Prove that the length of the parabola ( )2 1 1
from 0 to 1 is 5 ln 2 5 .

2 2
y x x x

 = = = + +  

16. A bouncing ball loses half of its energy on each bounce. The height reached on each bounce is

proportional to the energy. Suppose that the ball is dropped vertically from a height of one meter.

How far does it travel ?

394148

394148

1105

1105

1105
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17. Find the Taylor’s series expansion for ln around 1.x x =

18. Find the rank of the matrix 

0 1 1 7

1 0 1 3
A + 3I where A = .

4 1 0 3

4 1 0 3

 
 − 
 
 
 

19. The set { }1 2 3 1 2 3B = , , , where 1, 1, 1 , 1, 2, 2 , 1, 1, 0= = =u u u u u u  is a basis for 3.ℝ

Transform B into an orthonormal basis.

Section C

Answer one question from this section.

The question carries 10 marks.

Maximum that can be earned from this Section is 10.

20. (a) Find the surface area of a sphere of radius r using the method of integration.

(b) Use Simpson’s rule of integration to evaluate 

1

2
0 1

dx

x +
∫  and hence find an approximate value

for π.

21. (a) If consistent solve the system using Gauss-Jordan elimination :

1 2 3

1 2 3 4

1 2 3 4

1 2 3 4

2 3

3 4

2 2 3 3

4 5 2 16.

x x x

x x x x

x x x x

x x x x

+ + =

+ + + =

+ + + =

+ − + =

(b) Diagonalize the matrix 

0 1 1

A = 1 0 1 .

1 1 0

 
 
 
  

(1 × 10 = 10 marks)

394148

394148

1105

1105

1105
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Section A

Answer any number of questions.

Each question carries 2 marks.

Maximum 20 marks.

1. Find the inverse of the function ( ) 3 2.f x x= −

2. Find the Cartesian form of the polar equation 
2

.
sin 2cos

r =
θ − θ

3. Find the slope of the line tangent to the graph of ( ) ( )cos 3 at , 1, / 3 .r r= θ θ = − π

4. Show that 
2 1

lim 2.
n

n

n→∞

+
=

5. Find ,
dy

dx
 where y = x sinh x – cosh x.

6. Find the norm of the vector 3, 4, 0,1, 1 .−  Also normalize the vector.

7. Compute [ ]cos in C 0, 2 .x π

8. Using Maclaurin’s series find the expansion of sin x.

9. Find the determinant of the matrix 

3 4 8

C = 2 4 18 .

4 7 27

 
 − − 
 − 

262388

262388

1105

1105

1105
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10. Let I be an identity matrix of order n × n . Show that I is an orthogonal matrix.

11. If 
1 2

A =
1 3

 
 
 

 find A3 using Cayley Hamilton theorem.

12. Find the eigen values of the matrix 
1 6

A .
2 2

− 
=  
 

Section B

Answer any number of questions.

Each question carries 5 marks.

Maximum 30 marks.

13. Find the length of the curve ( )2/3
/ 2y x=  from y = 0 to y = 2.

14. Find ( ) ( )1 52 , if ( ) .f f x x x− ′
= +

15. Find the length of the curve 2sin , 0 , 0.
2

r a a
θ = ≤ θ ≤ π > 
 

16. Evaluate 
2

1

0

xe dx−∫  by means of Trapezoidal rule with n = 10.

17. Using Maclaurin’s series expand tan–1 x. Hence deduce the Gregory series :

1 1 1
1 ...

4 3 5 7

π
= − + − +

18. { }1 1 2 3 1 2 3B , , , where 2, 1, 1 , 1, 5, 1 , 0, 1, 2 ,= = − = =u u u u u u  is a basis for 2.ℝ  Transform it

into an orthonormal basis 2 1 2 3B  = { , , }.w w w

19. Find the inverse of 

2 3 4

0 4 2

1 1 5

− 
 − 
 − 

 if it exists.

262388

262388

1105

1105

1105



3 C 23880

Section C

Answer any one question.

Each question carries 10 marks.

Maximum 10 marks.

20. (a) Find the area of the region that lies inside the circle r = 1 and outside the cardioid 1 cos .r = − θ

(b) For which values of r is 

1

0

rx dx∫  convergent ? Justify your answer.

21. (a) Solve the system of equations :

1 2 5 6 7

3 4 5 6 7

1 5 6

1 4 5

2 0

2 3 0

2 0

2 3 0.

x x x x x

x x x x x

x x x

x x x

− + − + =

− + − + =

− + =

− + =

(b) Diagonalize the matrix 
10 3

A .
4 6

 
=  
 

262388

262388

1105

1105

1105



Turn over

C 23879 (Pages : 3) Name.........................................

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

SECOND SEMESTER (CBCSS—UG) DEGREE EXAMINATION
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Section A

Answer any number of questions.

Each question carries 2 marks.

Maximum Marks 20.

1. State inverse function test. Verify that ( ) 2f x x x= +  has an inverse if f is defined on 
1

, .
2

− 
∞ 

2. Find the slope of the line tangent to the graph of 
23 cos 2 at = .

6
r

π
= θ θ

3. Compute 2

sinh
.

1 cosh

xdx

x+∫

4. Prove that 1 11
tanh ln , 1 1.

2 1

x
x x

x

−  +
= − < < − 

5. For which values of the exponent 
1

is rr x dx
∞
∫  convergent ?

6. State Simpson’s rule.

7. Sum the series 
0

3 2
.

6

i i

i i

∞

=

−
∑

262262

262262

1105

1105

1105
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8. State alternating series test and test the convergence for the series 
( )
( )21

.
1

i

i

i

i

∞

=

−

+
∑

9. Prove that the vectors 1 2 3

2 11 1 1 1 1 1
, , , , , and 0, ,

3 3 3 6 6 6 2 2
w w w

− −     
= = =     

    
 are

orthonormal vectors.

10. Determine whether the set of all functions f with ( )1 0f =  is a subspace of ( )C , .− ∞ ∞

11. Find the inverse of 
5 1

A = .
4 1

− 
 
 

12. Find the eigenvalues and eigenvectors of 
1 2

A = .
7 8

− 
 − 

Section B

Answer any number of questions.

Each question carries 5 marks.

Maximum Marks 30.

13. Find the length of the graph of ( ) ( ) [ ]
3

21 2 on 0, 2 .f x x= − +

14. Find the area of the surface obtained by revolving the graph of [ ]3 on 0, 1 .x

15. State ratio test for the power series. For which 
0

does
1

i

n

i
x x

i

∞

= +
∑  converge.

16. Find the Maclaurin series for ( ) sin .f x x=

17. Use Grami-Schmidt orthonormalization process to transform the basis { } 3
1 2 3, , foru u u ℝ  into an

orthonormal basis { } ( ) ( ) ( )1 2 3 1 2 3B = , , , where 1, 1, 1 , 1, 2, 2 and 1, 1, 0 .w w w u u u′ = = =

262262

262262

1105

1105

1105
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18. State Cayley’s theorem and using this theorem find the inverse of 
2 4

A = .
1 3

− 
 − 

19. Diagonalize 

1 2 1

A = 6 1 0 .

1 2 1

 
 − 
 − − − 

Section C

Answer any one question.

Each question carries 10 marks.

Maximum Marks 10.

20. (a) Find the area enclosed by the cardiod 1 cos .r = + θ

(b) Using LU factorization to solve the system linear equations

2 2 1
AX = B where A = , B = and X = .

1 2 2

x

y

−     
     −     

21. (a) Calculate sin 0.06
4

π + 
 

 to whithin 0.0001  by using Taylor series about 0 .
4

x
π

=

(b) Determine whether the vectors ( ) ( ) ( )1 2 31, 1, 3, 1 , 1, 1, 4, 2 and 1, 1, 5, 7u u u= − − = − = −  are

linearly dependent or independent.

(1 × 10 = 10 marks)

262262

262262

1105

1105

1105
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SECOND SEMESTER (CBCSS-UG) DEGREE EXAMINATION, APRIL 2022

Mathematics

MTS 2C 01—MATHEMATICS—2

(2021 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. Find the inverse of 
2 3

( ) ,
5 7

x
f x

x

−
=

−
 where the domain of f excludes 

7
.

5
x =

2. Find the Cartesian form of the polar equation r = sin 2θ.

3. Express the number coth–1 (5/4) in terms of natural logarithms.

4. Prove that tanh2x + sech2 x = 1.

5. Show that the series 2

1 1
1

2 2
+ + +…  converges and also find its sum.

6. Find the norm of the vector (3, 4, 0, 1, – 1). Also normalize the vector.

7. Determine the radius of convergence of 

5

0

.
( 1)!

k

k

k
x

k

∞

=
∑

+

8. Find a basis and then give the dimension of solution space of.

9. Find the inner product of the vectors 1,2,3  and 0, 2,1= = −a b  in R3. Are the vectors

orthogonal ?

10. Show that 

0 1 0

A 1 0 0

0 0 1

− 
 =  
 − 

 is an orthogonal matrix.

201837

201837

1105

1105

1105
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11. If 
10 3

A
4 6

 
=  
 

 find A3 using Cayley Hamilton theorem.

12. Find the inverse of the 2 × 2 matrix 
1 5

A .
2 3

 
=  
 

(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. Find the length of the graph of 3 / 2( ) ( 1) 2f x x= − +  on [1, 2].

14. Diagonalize the matrix 
1 6

A .
2 2

− 
=  
 

15. Find the length of the perimeter of the cardioid (1 cos ).r a= + θ

16. Find an approximation value of 
1

2

0

x dx∫  by Simpson’s rule with n = 10.

17. Expand log x in ascending powers of x – 1 as for the term containing (x – 1)4.

18. { }1 1 2 3 1 2 3B , , , where 2, 1,1 , 1,5,1 , 0,1,2 ,u u u u u u= = − = =  is a basis for R2. Transform it

into an orthonormal basis { }2 1 2 3B , , .w w w=

19. Find the rank of the matrix 

1 2 3 0

2 4 3 2
A

3 2 1 3

6 8 7 5

 
 
 =
 
 
  

 by reducing it to the echelon form.

(5 × 5 = 25 marks)

201837

201837

1105

1105

1105
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Section C

Answer any one question.

The question carries 11 marks.

20. (a) Find the area of the region shared by the circles r = 1 and r = 2 sin θ.

(b) Show that the set B = {(1, 2, 1), (2, 1, 0), (1, – 1, 2)} is a basis for R3.

21. (a) Using Gauss-Jordan elimination method, solve the system of equations :

2 2

3 2 1

4 3 3

2 4 2 4.

x y z

x y z

x y z

x y z

+ + =

+ − =

− − =

+ + =

(b) Find the eigen values of 

1 1 2

A 0 2 2 .

1 1 3

 
 =  
 − 

(1 × 11 = 11 marks)

201837

201837

1105

1105

1105
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Mathematics
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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. Prove that 2 2cosh sinh 1.x x− =

2. Find the Cartesian form of the polar equation 
8

.
1 2cos

r =
− θ

3. Find the slope of the line tangent to the graph of 23cos 2r = θ  at 6.θ = π

4. Evaluate 
2sinh .xdx∫

5. Show that 2

2
lim 0.

1n

n

n→∞
=

+

6. Test the convergence of the series 
1 1 1 1

1 ....
2 4 8 16

− + − +

7. Compute cos x  in [ ]C 0,2 .π

8. Examine whether the set of vectors 1 21,2,3 , 2,4,3 ,u u= =  and 3 3,2,1u =  is linearly

independent or not.

9. Find the eigenvalues of the matrix 
3 4

A .
1 7

 
=  − 

10. Find the determinant of the matrix  

1 2 9

C 2 4 18

5 7 27

− 
 = − − 
  

.

72723

72723

1105

1105

1105
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11. Show that 

0 1 0

A 1 0 0

0 0 1

− 
 =  
 − 

 is an orthogonal matrix.

12. Find the eigen values of the matrix 
10 3

A .
4 6

 
=  
 

(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. Find the length of the curve 
3 24 2

1,0 1.
3

y x x= − ≤ ≤

14. Find the equation of the tangent line when t = 1 for the curve ( )4 2 , sin .x t t y t= + = π

15. Find the length of the perimeter of the cardioid ( )1 cos .r a= − θ

16. Use the Trapezoidal rule with n = 4 to estimate 
2 2

1
.x dx∫  Compare the estimate with the exact

value of the integral.

17. Using Maclaurin’s series expand tan–1 x. Hence deduce the Gregory series 
1 1 1

1 ...
4 3 5 7

π
= − + − +

18. Show that the set B = {(1, 2, 1), (2, 1, 0), (1,–1, 2)} is a basis for R3.

19. Find the inverse of the matrix 

0 1 1

A 1 2 0 .

3 1 4

 
 =  
 − 

(5 × 5 = 25 marks)

72723

72723

1105

1105

1105
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Section C

Answer any one question.

The question carries 11 marks.

20. (a) Evaluate 
2

1

,
lnx

dx
x

∞

∫  if it exists.

(b) Find the area of the region shared by the cardioids ( )2 1 cosr = + θ  and ( )2 1 cos .r = − θ

21. (a) Solve :

1 2 3 4

1 2 3 4

1 3 4

0

3 2 4 0

2 0.

x x x x

x x x x

x x x

+ + + =

+ + + =

+ − =

(b) Find the eigen values of the matrix 
1 6

A .
2 2

− 
=  
 

(1 × 11 = 11 marks)

72723

72723

1105

1105

1105
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Section A

Answer at least eight questions.

Each question carries 3 marks.

All questions can be attended.

Overall Ceiling 24.

1. Compute the derivative of x  using inverse function rule. Evaluate the derivative at 2.x =

2. Convert the relation 1 2 cosr = + θ  to Cartesian co-ordinates.

3. Compute 
2cosh .x dx∫

4. Find 
1 2cosh 1, 0.

d
x x

dx

− + ≠

5. Find 2
.

1

dx

x

∞

− ∞ +∫

6. Show that ( )20

sin

1

x
dx

x

∞

+
∫  converges.

7. A bouncing ball loses half of its energy on each bounce. The height reached on each bounce is

proportional to the energy. Suppose that the ball is dropped vertically from a height of one meter.

How far does it travel ?

72570

72570

1105

1105

1105
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8. State Ratio comparison test and show that 
1

2

4
i

i

∞

= +∑  diverges.

9. Prove that the vectors 1 2 3

2 11 1 1 1 1 1
, , , , , and 0, ,

3 3 3 6 6 6 2 2
w w w

− −     
= = =     

    
 are

orthonormal vectors.

10. Define basis of a vector space. Give a basis for vector space Pn of all polynomial of degree less than

or equal to n.

11. Find the inverse of 
1 8

A = .
2 10

 
 
 

12. Find the eigenvalues and eigenvectors of 
3 4

A = .
1 7

 
 − 

(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. Let ( ) 2 2 3.f x x x= + +  Restrict f to a suitable interval so that it has an inverse. Find the inverse

function and sketch its graph.

14. Find the length of the graph of ( ) ( ) [ ]
3
21 2on 0, 2 .f x x= − +

15. State root test and test the convergence for the series 3
1

2
.

n

n n

∞

=
∑

16. For which x does the series ( )
0

4
5

2 5

n
n

n

x
n

∞

=

+
+

∑  converge.

72570

72570

1105

1105

1105
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17. Let ( ) ( ) ( )1 2 31, 1, 1 , 1, 2, 2 and 1, 1, 0u u u= = =  be basis of 3.ℝ  Using Gram Schimdt process find an

orthonormal basis of 3.ℝ

18. Compute 

1 1 2

A for A = 1 2 1 .

0 1 1

m

− 
 − 
 − 

19. Identify the conic whose equation is 2 22 4 1.x xy y+ − =

(5 × 5 = 25 marks)

Section C

Answer any one question.

The question carries 11 marks.

20. (a) Find the area of the surface obtained by revolving the graph 2y x=  about the y-axis for

1 2.x≤ ≤

(b) Determine whether the set of vectors ( ) ( ) ( )1 2 31, 2, 3 , 1, 0,1 and 1, 1, 5u u u= = = −  is linearly

dependent or linearly independent.

21. (a) Find the terms through cubic order in the Taylor series for 02

1
at 1.

1
x

x
=

+

(b) Find an LU factorization of 

1 2 4

A = 2 5 10 .

3 1 6

− − 
 − 
 
 

(1 × 11 = 11 marks)

72570

72570

1105

1105

1105
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Mathematics

MAT 2C O}_MAfiIEMATICS_I
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fime: TWo Hours Maximum :60 Marks

SectionA

Answer any number of questians. . , ,:

Each question carries 2 marks.
Maximum 2O ma;rks.

1. If f(x) = x3 +2x+ 1, show thatfhas an inverse on [0, 2],Find the derivative of the inverse function

at,Y = l,-

2. Calculate the slope of the line tangent to r = F(0) at (r,0) iff has a local maximum there.

3'.t' Fiove'that' tinhs *lita[hzl'= f . :

.dx
4. Find J-'

,,14 + x'

idnl5. Show that lm is convergent, by comparison *ith 7.
( n2 +t\6. F'ind ltm I . -- I.. n-+* \3n" + n )

7 Sum the series ,i(;)'
e1

8. State integral test,and showthat ir;r;W converges.,

I

Trrrn over



2,

11., Use inverse of coeffrcient matrix to solve the system :

2q 9xz = 15
i

3*r+6xz=16'

12. Find the eigenvalues and eigenvecto", 
", 

O = [l l)
' Sectiom B

.4nswer any number of questibns.
Each question carrics 5 mark*

Maximurn 30 marks;

c824Jl6

13. Polygonal line joining the points (2, 0), (4,4), (7, 5) and (8, 3) is revolved about the r-axis. Find the
area of the resulting surface of revolution.

L4.Findthelengthofthecardiodr=1+cos0,0<n<2n.

15. Find the'power series of the fo"* .io;r' t - 

"ff{r\r. 

Also find the radius of convergence.

t'
16. Evaluate 1i* Sry:" 

using a Macluarin's series.
u+@ fro

L7. Use Gram Schmidt orthonormalization process to transform the basig tqur:q}" for Rs into an

orthonormalbasisg,={w1,w2,u,r3},wher|QU,1=(1,1,0),u2=(|i,2,zlanau,;12,2,11.

(B E\
18. Compute Am for O = [; ;]

. (z -8)19. FindLUfactonzationof A=l- -1.(B o) 
section cDe(ifl(,Ir v

Answer any orle questian.
rhe';r:::x"::'il1i*,,!,**."*

20. (a) Find the area enclosed by the cardiod r = I + cos 0.

(b) Calculate sin(I+O.OG) towithin0.0O0lbyusingTaylor'sseriesabout *o=X.

(-L z -4)
2L. (a) Use an LU factorization t0 evaluate the determinant of a = | z '-ti 10 l.rl(a L 6)

' (1 1-1s)tt(b) Findtherankof A=12 _2 6 8i.
(3 5 -7 8) (t x to = to marks)


