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SLOT: G2+TG2 

Programme Name & Branch : B.Tech.   
Course Code    : BMAT101L 
Course Name    : Calculus                         
Exam Duration   : 90 minutes                     Maximum Marks: 50 
General instruction(s): Answer All Questions (𝟓 × 𝟏𝟎 = 𝟓𝟎). 

Q. 
No. 

Question Marks 

1. Verify Lagrange’s mean value theorem for the function 𝑓(𝑥) = 2 sin 𝑥 − sin 2𝑥 in 
the interval [0, 𝜋]. Then find all values of 𝑐 that satisfy the conclusion of the mean 
value theorem. 

10 

2. If the function is defined by 𝑓(𝑥) = ଵ
ଶ

𝑥ଶ ln 𝑥, then 
(i) find the critical points, local maximum and local minimum, 
(ii) find the intervals where 𝑓(𝑥) is increasing and decreasing, 
(iii) identify the intervals where 𝑓(𝑥) is concave up and concave down, and find 
the points of inflection, if exist. 

10 

3.  Let 𝑅 be the region enclosed by 𝑦 = 𝑥ଷ and  𝑥 = 𝑦ସ then find the volume of the 
solid generated by revolving the region 𝑅 about the line 𝑦 = − ଵ

ଶ
. 10 

4. Discuss the continuity of the following function at the origin: 

𝑓(𝑥, 𝑦) = ቐ
𝑥(cos 𝑦 − 1)

𝑥ଷ + 𝑦ଷ , (𝑥, 𝑦) ≠ (0,0)

0,                               (𝑥, 𝑦) = (0,0).
 10 

5. If 𝑤 = sinିଵ 𝑢, where 𝑢 = ௫మା௬మ

௫ା௬
, then find 𝑥 డ௪

డ௫
+ 𝑦 డ௪

డ௬
. 10 
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