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B TECH 
(SEM I) THEORY EXAMINATION, 2019-20 

 BASIC MATHEMATICS-I 
Time: 3 Hours        Total Marks: 100 

Note:  1. Attempt all Sections. If require any missing data; then choose suitably. 
SECTION A 

1. Attempt all questions in brief.      2 x 10 = 20 
Qno. Question Marks CO 

a.  Find the median of the following 
data:2000,1180,1785,1500,560,782,1200,385,1123,222. 

2 1 

b.  Write the normal equations: 𝑦 = 𝑎 + 𝑏𝑥 + 𝑐𝑥ଶ. 2 1 
c.  Define the continuity of function at 𝑥 = 𝑥଴. 2 2 
d.  Findௗ௬ௗ௫  𝑓𝑜𝑟 𝑦 = 𝑥 ଶ𝑐𝑜𝑠𝑒𝑐𝑥. 2 2 

e.  Find డమ௨డ௫డ௬  𝑓𝑜𝑟 𝑢 = 𝑥 ଶlog (𝑥ଶ + 𝑦ଶ). 2 3 

f.  Evaluate ׬ 𝑠𝑖𝑛ଷ𝑥 𝑑𝑥 2 3 
g.  Evaluate׬ ଵଵା௦௜௡௫ 𝑑𝑥. 2 4 

h.  Find ௗ௬ௗ௫ 𝑜𝑓 𝑦 = log (𝑠𝑒𝑐𝑥)  2 4 

i.  Find the order and degree of differential equationௗమ௬ௗ௫మ + 𝑦 = (ௗ௬ௗ௫)మయ. 2 5 

j.  Find the complementary function (𝐷ଶ + 𝑎ଶ)𝑥 = 0 𝑤ℎ𝑒𝑟𝑒 𝐷 ≡ ௗௗ௧ . 2 5 
 

SECTION  
2. Attempt any three of the following:  3 x 10 = 30     
Qno. Question Marks CO 

a. Find the mode from the following data: 
Age 0-6 6-12 12-18 18-24 24-30 30-36 36-42 
Frequ
-ency 

6 11 25 35 18 12 6 
 

10 1 

b. If ඥ1 + 𝑦 + 𝑦√1 + 𝑥 = 0 𝑎𝑛𝑑 𝑥 ≠ 𝑦, 𝑝𝑟𝑜𝑣𝑒 𝑡ℎ𝑎𝑡 ௗ௬ௗ௫ = − ଵ(௫ାଵ)మ . 10 2 

c. Show that of all the rectangles inscribed in a given circle, the square has 
the maximum area. 

10 3 

d. Evaluate ׬ 𝑥𝑡𝑎𝑛ିଵ𝑥𝑑𝑥. 10 4 
e. Solve (𝐷ଶ + 2𝐷 + 1)𝑦 = 𝑥𝑠𝑖𝑛𝑥; 𝐷 ≡ ௗௗ௫. 10 5 

 
SECTION C 

3. Attempt any one part of the following: 1 x 10 = 10     
Qno. Question Marks CO 

a. Calculate Karl Pearson’s Coefficient of skewness from the table given 
below. 
Wages of 
day 

55-58 58-61 61-64 64-67 67

No. of 
workers 

12 17 23 18 11
 

 

10 1 

b. Fit a parabola 𝑦 = 𝑎𝑥ଶ + 𝑏𝑥 + 𝑐 to the following data: 
x 2 3 5 7 11 13 17 19 
y 3 5 7 11 13 17 19 23 

 
 

10 1 
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4. Attempt any one part of the following: 1 x 10 = 10    
  

Qno. Question Marks CO 

a. Find ௗ௫ௗ௧  𝑜𝑓  𝑥 =  𝑡 ௧೟ . 10 2 

b. Show that f (x) given by 𝑓(𝑥) = ൜ 5𝑥 − 4      𝑖𝑓 0 < 𝑥 ≤ 14𝑥ଷ − 3𝑥   𝑖𝑓  1 < 𝑥 < 2 is continuous at x = 1. 

10 2 

 
 
5. Attempt any one part of the following: 1 x 10 = 10    

  
Qno. Question Marks CO 

a. If 𝑢 = 𝑓(𝑟), 𝑤ℎ𝑒𝑟𝑒 𝑟ଶ = 𝑥ଶ + 𝑦ଶ, prove thatడమ௨డ௫మ + డమ௨డ௬మ = 𝑓ᇱᇱ(𝑟) +ଵ௥ 𝑓ᇱ(𝑟). 

10 3 

b. If u,v w are the roots of the equation (𝜆 − 𝑥)ଷ + (𝜆 − 𝑦)ଷ + (𝜆 − 𝑧)ଷ =0 𝑖𝑛 𝜆, find డ(௨,௩,௪)డ(௫,௬,௭)  . 
10 3 

 
6. Attempt any one part of the following: 1 x 10 = 10    

  
Qno. Question Marks CO 

a. Evaluate׬ ௫య(௫ିସ)(௫ିହ) 𝑑𝑥. 10 4 

b. Evaluate׬ ௦௘௖ర௫√௧௔௡௫ 𝑑𝑥. 10 4 

 
7. Attempt any one part of the following: 1 x 10 = 10    

  
Qno. Question Marks CO 

a. Solve (𝑥 − 𝑦)𝑑𝑥 − 𝑑𝑦 = 0; 𝑦 (0) = 2. 10 5 
b. Solve (𝐷ଶ − 1)𝑦 = 𝑐𝑜𝑠ℎ𝑥. 𝑐𝑜𝑠𝑥; 𝐷 = ௗௗ௫ . 10 5 
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