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 SECTION A  
( Attempt all questions) 

S. No.  Marks CO 
Q1. Check the continuity at 𝑥 = 1 for the function  

𝑓(𝑥) =

⎩
⎪
⎨

⎪
⎧

sin 𝑥

𝑥 − 1
, 𝑥 < 1

0, 𝑥 = 1
1

𝑥 − 1
, 𝑥 > 1.

 

If it is a point of discontinuity, identify the type of discontinuity.  
 

 
 
 

[3+1] 
CO1 

Q2. Verify Lagrange mean value theorem for the function 𝑓(𝑥) = 𝑥ଷ in [1,2]. [4] CO1 

Q3.  Find 𝑟௧ order derivative 𝑦 for the function 𝑦 = 𝑥 when 𝑟 < 𝑛, 𝑟 = 𝑛 and 𝑟 > 𝑛.  [4] CO2 

Q4. Find the angle of intersection for the curves 𝑦 = 𝑥ଶ and 𝑥 = 𝑦ଶ at (1,1). [4] CO3 

Q5. Find horizontal and vertical asymptote(s), if exists, for the curve 𝑦 =
యೣ

௫
. [4] 

CO4 

 SECTION B  
(Q1-Q3 are compulsory. Q4 have internal choices) 

Q1.  If 𝑧 = 𝑓(𝑥 + 𝑐𝑦) + 𝑔(𝑥 − 𝑐𝑦), show that 𝑧௬௬ = 𝑐ଶ𝑧௫௫ . 
 

[10] 
CO5 

Q2. Find the length of tangent, normal, sub-tangent and sub-normal of the following curve 
𝑥 = 𝑎(𝑡 + sin 𝑡), 𝑦 = 𝑎(1 − cos 𝑡) at 𝑡 =

గ

ଶ
. 

[10] 
CO3 

Q3. Obtain all the asymptotes of the curve  
(𝑥ଶ − 𝑦ଶ)(𝑥 + 2𝑦) + 5(𝑥ଶ + 𝑦ଶ) + 𝑥 + 𝑦 = 0. 

 

[10] 
CO4 

Q4. Obtain 𝑛௧ order derivative 𝑦 of the function 𝑦 =
ଵ

(௫ାଶ)(ଶ௫ାଷ)
. 

Or 
If 𝑦 =  (𝑆𝑖𝑛ିଵ𝑥)ଶ , show that (1 − 𝑥ଶ)𝑦ାଶ − (2𝑛 + 1)𝑥𝑦ାଵ − 𝑛ଶ𝑦 = 0 

[10] 

CO2 



 SECTION C  
(Q1 is compulsory. Q2a and Q2b both have internal choices) 

Q1 a. Providing necessary information trace the following curve. 
𝑥ଷ + 𝑦ଷ = 3𝑎𝑥𝑦, 𝑎 > 0. 

 

b. Consider the ellipse 
௫మ

మ
+

௬మ

మ
= 1.  Show that the radius of curvature 𝜌 =

మమ

య
, 

where 𝑝 is perpendicular distance from origin to the tangent at (𝑥, 𝑦). 

 
[10] 

 
 

[10] 

 
 
 

CO4 

Q2 
 

a. If 𝑢 = ln(𝑥ଷ + 𝑦ଷ + 𝑧ଷ − 3𝑥𝑦𝑧), show that  

൬
𝜕

𝜕𝑥
+

𝜕

𝜕𝑦
+

𝜕

𝜕𝑧
൰

ଶ

𝑢 = −
9

(𝑥 + 𝑦 + 𝑧)ଶ
. 

          Given that (𝑥ଷ + 𝑦ଷ + 𝑧ଷ − 3𝑥𝑦𝑧) = (𝑥 + 𝑦 + 𝑧)(𝑥ଶ + 𝑦ଶ + 𝑧ଶ − 𝑥𝑦 − 𝑦𝑧 − 𝑧𝑥). 
OR 

If 𝑥௫𝑦௬𝑧௭ = 𝑐, then show that at 𝑥 = 𝑦 = 𝑧, 
డమ௭

డ௫డ௬
= −(𝑥 ln(𝑒𝑥))ିଵ. 

b. Consider the function 𝑓(𝑥, 𝑦) = ൝
௫రା൫௫యି௬య൯

௫మା௬మ
, 𝑖𝑓 (𝑥, 𝑦) ≠ (0,0)

0,                  𝑖𝑓 (𝑥, 𝑦) = (0,0).
  

Find 𝑓௫(0,0) and 𝑓௬(0,0). 

OR 

Let 𝑓 = 𝑓 ቀ
௬ି௫

௫௬
,

௭ି௫

௫௭
ቁ. Using Chain rule show that  

𝑥ଶ
𝜕𝑓

𝜕𝑥
+ 𝑦ଶ

𝜕𝑓

𝜕𝑦
+ 𝑧ଶ

𝜕𝑓

𝜕𝑧
= 0. 

 
 
 

 
[10] 

 
 
 
 
 
 
 

[10] 

 
 
   
 
 
 
 
 

CO5 
 
 
 

 
***END*** 


