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 B.E. / B.TECH. DEGREE EXAMINATIONS, MAY 2023  
First Semester 

MA22151 – Applied Mathematics-I 
(Common to all branches except Marine Engineering) 

(Regulation 2022) 
TIME: 3 HOURS                                                                         MAX. MARKS: 100 

COURSE 
OUTCOMES 

STATEMENT RBT 
LEVEL 

CO 1 Solve eigen value problems in matrices. 3 
CO 2 Apply the basic notion of calculus in Engineering problems and to tackle different 

geometries. 
3 

CO 3 Perform calculus for more than one variable and its applications in Engineering problems. 3 
CO 4 Apply definite integrals for design of three-dimensional components. 3 
CO 5 Evaluate multiple integrals in cartesian and polar coordinates.  3 

 
PART- A (20 x 2 = 40 Marks) 

(Answer all Questions) 
  CO RBT 

LEVEL 

1. Find the sum & product of the eigen values of the matrix 
















294

753

618

using the properties. 1 2 

2. Find the eigen value of  







40

32
corresponding to the eigen vector .

0

1








  1 3 

3. The product of two eigen values of the matrix





















312

132

226

is 16. Find the third eigen 

value. 

1 3 

4. Write down the quadratic form corresponding to the matrix 




















261

615

150

   1 2 

5. Find the radius of curvature of 𝑦 = 𝑒௫𝑎𝑡 𝑡ℎ𝑒 𝑝𝑜 𝑖𝑛𝑡 𝑤 ℎ𝑒𝑟𝑒 𝑖𝑡 𝑐𝑟𝑜𝑠𝑠𝑒𝑠 𝑡ℎ𝑒 𝑦 𝑎𝑥𝑖𝑠. 2 2 

6. Find the curvature of 𝑥ଶ + 𝑦ଶ = 25 𝑎𝑡 3, −4). 2 2 

7. Find the evolute of a curve whose centre of curvature at any point ‘t’ is 

(3𝑎𝑡ଶ + 2𝑎, −2𝑎𝑡ଷ). 

2 3 

8. Find the envelope of  
m

a
mxy  , m parameterthebeing . 2 2 

9. Find the first order and second order partial derivatives of .333 axyyxz   3 2 
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10. If 2yzeu x find du. 3 2 

11. If ),,( xzzyyxfu   find .
z

u

y

u

x

u












 3 3 

12. If u, v, w are functions of x, y, z and ,4
),,(

),,(





zyx

wvu
find the value of .

),,(

)2,2,2(

zyx

wvu




 3 2 

13. Evaluate ∫ 𝑥ହ𝑐𝑜𝑠𝑥 𝑑𝑥
ଵ

ିଵ
 4 2 

14. Evaluate: ∫ 𝑐𝑜𝑠଼𝑥 𝑑𝑥.
ഏ

మ
଴

 4 2 

15. Evaluate ∫ 𝑥 𝑙𝑜𝑔𝑥 𝑑𝑥 4 2 

16. Find mean value of the function 𝑓(𝑥) = 𝑥ଶ + 2  over the interval [1,3]. 4 2 

17. Evaluate ∫ ∫
ௗ௫ௗ௬

௫௬

௕

ଶ

௔

ଶ
 5 2 

18. Find the value of ∫ ∫ 𝑟
௔ ௖௢௦ ఏ

଴

గ

଴
𝑠𝑖𝑛 𝜃 𝑑𝑟𝑑𝜃 5 2 

19. Find the area of a circle of radius ‘a’ by double integration in polar coordinates.    5 2 

20. Evaluate ∫ ∫ ∫ 𝑥𝑦𝑧𝑑𝑥𝑑𝑦𝑑𝑧
ଷ

଴

ଶ

଴

ଵ

଴
 5 2 

 

PART- B (5 x 10 = 50 Marks) 

  Marks CO RBT 
LEVEL 

21. (a)  Find the eigen values and eigen vectors of the matrix ൭
2 −2 2
1 1 1
1 3 −1

൱. (10) 1 3 

(OR) 

    (b)  Diagonalize the matrix 𝐴 = ൭
3 1 1
1 3 −1
1 −1 3

൱ by orthogonal transformation.   (10) 1 3 

 

22. (a)  Find the radius of curvature of the curve x 3 + y 3 =3axy at the point 







2

3
,

2

3 aa
 (10) 2 3 

(OR) 

      (b)  Find the evolute of the curve 𝑥 = 𝑎(𝑐𝑜𝑠 𝑡 + 𝑡 𝑠𝑖𝑛 𝑡), 𝑦 = 𝑎(𝑠𝑖𝑛 𝑡 −  𝑡 𝑐𝑜𝑠 𝑡). (10) 2 3 

 

23. (a)  If  ),3log( 333 xyzzyxu  show that .
)(

9
)(

2
2

zyx
u

zyx 














 (10) 3 3 

(OR) 

     (b)  A rectangular box open at top is to have a capacity of 108cu.ms. Find the 

dimensions of the box requiring least material for its construction. 

(10) 3 3 
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24. (a)  Find the volume of the solid generated by revolving the region between the y-

axis and the curve 𝑥 =
ଶ

௬
 ,1 ≤ 𝑦 ≤ 4 about the y-axis.  Also draw the region 

and solid of revolution. 

(10) 

 

4 

 

 3 

 

(OR) 

      (b)  Find the volume of the solid formed by revolving the region bounded by the 

graphs of  𝑦 = 𝑥ଶ + 1, 𝑦 = 0, 𝑥 = 0 and x = 1 about y-axis. Also draw the 

region and solid of revolution. 

 (10) 

 

4 

  

 3 

  

 

25. (a)  Change the order of integration and hence evaluate ∫ ∫
௫

ඥ௫మା௬మ
𝑑𝑥𝑑𝑦.

௔

௬

௔

଴
 (10) 5 3 

(OR) 

      (b)  Find the volume of the tetrahedron bounded by the planes 0,0,0  zyx          

.1
c

z

b

y

a

x
 

(10) 5 3 

 

PART- C (1 x 10 = 10 Marks) 

(Q.No.26 is compulsory) 

     Marks CO RBT 

LEVEL 

26. Verify Cayley –Hamilton Theorem for the matrix A= ൭
2 −1 2

−1 2 −1
1 −1 2

൱ and 

hence find A4. 
 

(10) 1 3 

 

********** 
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