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                                  Module-1 M L C 

Q 1. 

a With usual notations, prove that    𝑡𝑎𝑛∅ = 𝑟
ௗఏ

ௗ௥
. 6 L2 1 

b Show that the angle of intersection of the curves 𝑟 = 𝑎 log 𝜃 and 

𝑟 = 𝑎
log 𝜃ൗ   is 𝑡𝑎𝑛ିଵ ቂ2𝑒

(1 − 𝑒ଶ)ൗ ቃ. 

7 L2 
1 

c Show that the radius of curvature at 𝑥 =
గ

ଶ
 of the curve  𝑦 = 4𝑠𝑖𝑛𝑥 −

𝑠𝑖𝑛2𝑥  is 
ହ√ହ

ସ
. 

7 L2 
1 

OR 

Q 2. 

a 
With usual notations, prove that    

ଵ

௣మ
=

ଵ

௥మ
+

ଵ

௥ర
ቀ

ௗ௥

ௗఏ
ቁ

ଶ

. 
6 L2 1 

b Find the angle of intersection of the curves 𝑟ଶ sin 2𝜃 = 4 and  
𝑟ଶ = 16 sin 2𝜃 

7 L2 
1 

c Find the radius of curvature using pedal form for the curves,  
𝑟ଶ𝑠𝑒𝑐2𝜃 = 𝑎ଶ 

7 L2 
1 

Module-2 

Q 3. 

a Expand 𝑙𝑜𝑔 (𝑠𝑒𝑐𝑥) in powers of x as far as the term in 𝑥ସ. 6 L2 1 
b If 𝑢 = 𝑓 ቀ

௬ି௫

௫௬
,

௭ି௫

௫௭
ቁ prove that 𝑥ଶ డ௨

డ௫
+ 𝑦ଶ డ௨

డ௬
+ 𝑧ଶ డ௨

డ௭
= 0. 7 L2 1 

c Examine the function for extreme values  𝑓(𝑥, 𝑦) = 𝑥ଷ𝑦ଶ(1 − 𝑥 − 𝑦). 7 L2 1 
OR 

Q 4. 

a 
Evaluate lim௫→௔ ቀ2 −

௫

௔
ቁ

௧௔௡(గ௫/ଶ௔)

 
6 L2 1 

b If 𝑥 + 𝑦 + 𝑧 = 𝑢;   𝑦 + 𝑧 = 𝑣;   𝑧 = 𝑢𝑣𝑤  then find 
డ(௫,௬,௭)

డ(௨,௩,௪)
 7 L2 1 

c Show that a differential equation for the current 𝑖in an electrical 
circuit containing an inductance L and resistance R in series and 
acted on by an electromotive force 𝐸𝑠𝑖𝑛𝜔𝑡, satisfies the equation 
𝐿

ௗ௜

ௗ௧
+  𝑅𝑖 =  𝐸𝑠𝑖𝑛𝜔𝑡. Find the value of the current at any time t, if 

initially there is no current in the circuit. 

7 L3 

1 

Module-3 

Q 5. 
a Solve ቀ𝑥𝑦ଶ − 𝑒

ଵ
௫యൗ ቁ 𝑑𝑥 − 𝑥ଶ𝑦𝑑𝑦 = 0 6 L2 1 

b Solve for p.     
ௗ௬

ௗ௫
−

ௗ௫

ௗ௬
=

௫

௬
−

௬

௫
. 7 L2 1 



c A rectangular box open at the top is to have volume of 32 cubic ft. 
Find the dimensions of the box requiring least material for its 
construction. 

7 L3 
1 

OR 

Q 6. 

a Solve  
ௗ௬

ௗ௫
+

௬஼௢௦௫ାௌ௜௡௬ା௬

ௌ௜௡௫ା௫஼௢௦௬ା௫
= 0 6 L2 1 

b Show that the family of parabolas 𝑦ଶ = 4𝑎(𝑥 + 𝑎) is self-orthogonal. 7 L2 1 
c Solve the equation (𝑝𝑥 − 𝑦)(𝑝𝑦 + 𝑥) = 2𝑝 by reducing into 

Clairault’s form, by taking the substitutions 𝑢 = 𝑥ଶ and𝑣 = 𝑦ଶ. 
7 L2 

1 

Module-4 

Q 7. 

a Solve  
ௗయ௬

ௗ௫య
+ 2

ௗమ௬

ௗ௫మ
+

ௗ௬

ௗ௫
= 𝑒ି௫ + 𝑠𝑖𝑛2𝑥 6 L2 1 

b Solve by variation of parameter method  
ௗమ௬

ௗ௫మ
+ 𝑦 =

ଵ

ଵା௦௜௡௫
 7 L2 1 

c Solve 𝑥ଶ𝑦 ′′ + 𝑥𝑦 ′ + 𝑦 = 2𝑐𝑜𝑠ଶ(𝑙𝑜𝑔𝑥) 7 L2 1 
OR 

Q 8. 

a Solve 
 ௗమ௬

ௗ௫మ
− 4𝑦 = 3௫ + cosh(2𝑥 − 1) 6 L2 1 

b Solve (3 + 2𝑥)ଶ ௗమ௬

ௗ௫మ
+ 5(3 + 2𝑥)

ௗ௬

ௗ௫
+ 𝑦 = 4𝑥 7 L2 1 

c Solve by variation of parameter method  
ௗమ௬

ௗ௫మ
+

ௗ௬

ௗ௫
− 2𝑦 =

ଵ

ଵି௘ೣ
 7 L2 

1 

Module-5 

Q 9. 

a Find the rank of the following matrices by reducing into row 

echelon form. ൦

0 1 −3 −1
1 0 1 1
3 1 0 2
1 1 −2 0

൪ 

6 L2 

2 

b Solve by Gauss – Seidel iteration method:  
20𝑥 + 𝑦 − 2𝑧 = 17, 3𝑥 + 20𝑦 − 𝑧 = −18, 2𝑥 − 3𝑦 + 20𝑧 = 25 

7 L2 
2 

c Determine the dominant Eigen value and the corresponding Eigen 
vector of the following matrix by using Rayleigh’s power method. 

൥
4 1 −1
2 3 −1

−2 1 5
൩ 

7 L2 

2 

OR 

Q 10. 

a Investigate the values of 𝜆 and µ so that the equation 
 2𝑥 + 3𝑦 + 5𝑧 = 9;7𝑥 + 3𝑦 − 2𝑧 = 8; 2𝑥 + 3𝑦 + 𝜆𝑧 = 𝜇 have  
(i) no solution  (ii) a unique solution and (iii) an infinite number of 
solution. 

6 L2 

2 

b Solve by Gauss elimination method:  
2𝑥 + 𝑦 + 𝑧 = 10;  3𝑥 + 2𝑦 + 3𝑧 = 18; 𝑥 + 4𝑦 + 9𝑧 = 16.  

7 L2 2 

c Find the Eigen values and Eigen vectors of the following matrix 

൥
    8 −6    2
−6    7 −4
   2 −4    3

൩ 

7 L2 

2 

 
 


