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   CO BL 
Q.1(a) Reduce the matrix A to row reduced echelon form and then find the rank.    

    ൦

2 3 −1 −1
1 −1 −2 −4
3 1 3 −2
6 3 0 −7

൪ 

 

[5] 1,3    
L1 

Q.1(b) Show that the given matrix A satisfies its characteristic equation and also 
compute 𝐴ିଵ(if exists) 

𝐴 = ൥
2 1 1
0 1 0
1 1 2

൩ 

[5] 1,3  
L1 

     
Q.2(a) Find the 𝑛௧௛ derivative of 𝑥ଷ𝑠𝑖𝑛𝑥 + 𝑐𝑜𝑠𝑥. [5] 1,3    

L1 
Q.2(b) Find all critical points and also find the maximum and minimum values of 

𝑓(𝑥) =
ଵ

ସ
𝑥ସ −

ସ

ଷ
𝑥ଷ +

ହ

ଶ
𝑥ଶ − 2𝑥. 

[5] 2,3,4  
L2 

     
Q.3(a) Find first and second order partial derivatives for the following functions: 

(i)  𝑓(𝑥, 𝑦) = (𝑥ଶ − 1)(𝑦 + 2)                   (ii) 𝑓(𝑥, 𝑦) = 𝑒௫ା௬ାଵ 

[5] 1,3    
L1 

Q.3(b) 
If 𝑢 = sinିଵ ௫ାଶ௬ାଷ௭

௫ఴା௬ఴା௭ఴ
, find the value of  𝑥

డ௨

డ௫
+ 𝑦

డ௨

డ௬
+ 𝑧

డ௨

డ௭
. 

[5] 1,3    
L1 

     
Q.4(a) If 𝑢 = 𝑥ଶ − 𝑦ଶ, 𝑣 = 2𝑥𝑦, 𝑎𝑛𝑑 𝑥 = 𝑟𝑐𝑜𝑠𝜃, 𝑦 = 𝑟𝑠𝑖𝑛𝜃, find 

డ(௨,௩)

డ(௥,ఏ)
 . [5] 1,3    

L1 
Q.4(b) Expand )1log( ye x   in power of x and y up to 3rd degree term using Taylor’s 

theorem. 

[5] 2,3,4  
L2 

     
Q.5(a) Find the mean and standard deviation of the following frequency distribution 

around the point 10:   
X 6 7 8 9 10 11 12 
y 3 6 9 13 8 5 4 

 

[5] 1,3,    
L1 

Q.5(b) Find the regression line to the following data: 
X 21 23 30 54 57 58 72 78 87 90 
Y 60 71 72 83 110 84 100 92 113 135 

 

[5] 1,2,3  
L3 
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