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Note:  Attempt all Sections. In case of any missing data; choose suitably. 
 

SECTION A 

1. Attempt all questions in brief.      2 x 07 = 14 

Q no. Question CO Level 

a.   Find nth differential of  𝑦 ൌ ሺsin 𝑥ሻଶ                                     1 K3 

b.  Find the Jacobian  𝑱 ቀ
𝒙,𝒚

𝒓,𝜽
ቁ  𝒇𝒐𝒓 𝒙 ൌ 𝒓 𝐜𝐨𝐬 𝜽  𝒂𝒏𝒅 𝒚 ൌ 𝒓 𝐬𝐢𝐧 𝜽.               2 K3 

c.  What error in the common logarithm of a number will be produced by an error of 1% I the 
number? 

2 K1 

d.  Define Hermitian matrix with example. 3 K2 

e.    Examine the following vectors for linearly independent 

     1 2 31, 2, 2 , 1, 3, 0 , 0, 2,1X X X       

3 K3 

f.  Evaluate ׬ ׬ ׬ 𝑥𝑦ଶ𝑧 𝑑𝑧 𝑑𝑦 𝑑𝑥.
ଶ

ଵ
ଷ

ଵ
ଶ

଴
 4 K3 

g.  Find the unit vector normal to the surface 𝑥3 + 𝑦3 + 3𝑥𝑦𝑧 = 3 at the point (1,2,-1). 5 K3 

 

SECTION B 

2. Attempt any three of the following:      07 x 3 = 07 

Q no. Question CO Level 

a.  Trace the curve 2 2( ) (3 )y a x x a x   .                        1 K6 

b. Show that the rectangular solid of maximum volume that can be inscribed in a sphere is a 
cube.  

2 K3 

c. 
Find the Eigen values and corresponding Eigen vectors of the matrix 

5 2

2 2
A

 
   

 
3 K3 

d. State and prove Duplication formula. 4 K3 

e. Verify Green’s theorem in the plane for ׬ ሾሺ𝑥𝑦 ൅ 𝑦ଶሻ𝑑𝑥 ൅ 𝑥ଶ𝑑𝑦ሿ
஼

 where C is the closed 
curve of the region bounded by 𝑦 ൌ 𝑥 𝑎𝑛𝑑 𝑦 ൌ 𝑥ଶ. 

5 K3 

 

SECTION C 

3. Attempt any one part of the following:     07 x 1 = 07 

Q no. Question CO Level 

a. If  𝑥 ൌ sin ඥ𝑦     Find (0)ny                                     1 K3 

b. If 𝑢 ൌ sinିଵ ௫ା௬

√௫ି√௬
 , then prove that   

(i) 𝑥 డ௨

డ௫
൅ 𝑦 డ௨

డ௬
ൌ ଵ

ଶ
tan 𝑢 

 

          ሺ𝑖𝑖ሻ    𝑥ଶ డమ௨

డ௫మ ൅ 2𝑥𝑦 డమ௨

డ௫ డ௬
൅ 𝑦ଶ డమ௨

డ௬మ ൌ െ ୱ୧୬ ௨ ୡ୭ୱ ଶ௨

ସ ୡ୭ୱయ ௨
                                                                

1 K3 
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4. Attempt any one part of the following:     07 x 1 = 07 

Q no. Question CO Level 

a. Show that: 
డሺ௨,௩,௪ሻ

డሺ௫,௬,௭ሻ
ൌ ଵିସሺ௫௬ା௬௭ା௭௫ሻାଵ଺௫௬௭

ሺଶିଷሺ௨మା௩మା௪మሻାଶ଻௨మ௩మ௪మሻ
 , 

If 𝑢ଷ ൅ 𝑣 ൅ 𝑤 ൌ 𝑥 ൅ 𝑦ଶ ൅ 𝑧ଶ, 𝑢 ൅ 𝑣ଷ ൅ 𝑤 ൌ 𝑥ଶ ൅ 𝑦 ൅ 𝑧ଶ, 
𝑢 ൅ 𝑣 ൅ 𝑤ଷ ൌ 𝑥ଶ ൅ 𝑦ଶ ൅ 𝑧. 

 

2 K3 

b. Expand
yx in powers of ( 1)x and ( 1)y  up to the third degree terms and hence evaluate 

1.02(1.1) .   

2 K3 

 

5. Attempt any one part of the following:     07 x 1 = 07 

Q no. Question CO Level 

a. Find the characteristic equation of the symmetric matrix 

 𝐴 ൌ ൥
2 1 1
0 1 0
1 1 2

൩ and hence compute 𝐴ିଵ using Cayley-Hamilton Theorem. Also find the 

matrix represented by 
𝐴଼ െ 5𝐴଻ ൅ 7𝐴଺ െ 3𝐴ହ ൅ 𝐴ସ െ 5𝐴ଷ ൅ 8𝐴ଶ െ 2𝐴 ൅ 𝐼. 

3 K3 

b. Test the consistency and hence, solve the following set of linear equations :  
10𝑦 ൅ 3𝑧 ൌ 0;   3𝑥 ൅ 3𝑦 ൅ 𝑧 ൌ 1;   2𝑥 െ 3𝑦 െ 𝑧 ൌ 5;   𝑎𝑛𝑑 𝑥 ൅ 2𝑦 ൌ 4   
                                            

3 K3 

 

6. Attempt any one part of the following:     07 x 1 = 07 

Q no. Question CO Level 

a. Evaluate by change of variable, 
2( )

R
x y dxdy  where R is the region bounded by the 

parallelogram x+y = 0, x+y = 2, 3x-2y = 0 and         3x-2y = 3 

4 K3 

b.  Evaluate the integral 1 1 1l m nx y z dxdydz    where x, y, z are all positive but limited 

by the condition 1
p q r

x y z

a b c
            
     

                           

4 K3 

 

7. Attempt any one part of the following:     07 x 1 = 07 

Q no. Question CO Level 

a. If a vector field is given by 𝐹→  = (𝑥2 − 𝑦2 + 𝑥)ı^ − (2𝑥𝑦 + 𝑦)𝑗^ is this field irrotational? If 
so, find its scalar potential. 

5  

b. Find div F  and curl F  , where      
3 3 3( 3 )F grad x y z xyz     5  

 


