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OCT-NOV 2025 WINTER EXAMINATION
11731 Bachelor of Technology (NEP-2.0)
Sub. Name: Mathematics for Mechanical Engineering
Sub. Code: 114411/112340

Day and Date: Tuesday ,16-12-2025 Total Marks: 60
Time: 02:30 PM To 05:00 PM

Instructions: 1. All questions are compulsory
2. Figures to the right indicate full marks

Special Inst.: 1) Use of non-programmable calculator is allowed.
2) Assume suitable data if necessary.

Q1 ) Attempt any THREE questions from the following: (5 Marks Each) [1 5]
a) Solve the LD equation: (D? + 6D + 5)y = e +3. [5]
b) Evuluutc:fum e~ sin’t dt. [5]
¢) Obtain Fourier series for fix) = x%,-m <x< m [5]
d) Find inverse Laplace transform nlﬁ [5]
Q2) Attempt any THREE questions from the following: (5 Marks Each) [15]
a) Find unit tangent vector to the curve x=t,y=t%z=t*att=1. [5]
b) Find the directional derivative of @ = 2x*y—3y?zat p (1,2, -1) in the direction of -
Q (3, -1,5). In what direction from P is the directional derivative maximum? [5]
¢) Prove that & = (z2+2x43y)7 + (3x+2y+z)] + ()'+2xz)E is irrotational. Find a scalar potential
@ such that Vg =7 . (5]
d) Prove that (i) grad "= nr"2F [ii:-di‘.'cr'—;)= 0. [5]
Q3)

[ P.T.O.



QP-10167

[15]
Attempt any THREE questions from the following: (5 Marks Each)
a) Following is the result of Height (x) and weight(y) of the students. Calculate coefficient of
correlation. [5]
X 4.6 5.5 5.8 5.8 5.7 5.6 6.0 54 5.9 5.7
58 67 67 60 65 68 65 66 68 66
b) Obtain the equation of line of regression of cost on age from the following table giving the age
of car of certain make and the annual maintenance cost. (5]
Age of car(x) 2 4 6 8
Maintenance(y) 1 2 2.5 3
c¢)Fit a straight-line y = a+ bx to the following data with x as the independent variable [5]
X 1965 | 1966 | 1967 | 1968 | 1969
y 125 140 | 165 [ 195 | 200
d) Using the method of least squares fit the exponential curve of the form y=ab™ to the following
data: [5]
1 2 3 4
4 11 35 100
Q4) , : : [13]
Attempt any THREE questions from the following: (5 Marks Each)
2 2
a) C lassify the Partial differential equation:x® % +(1-y%) 37‘;=(}, w<x <o, -l<y <1,
[5]
b) Eliminate the arbitrary functions fand g from the relation z = f{x+iy) + g(x-iy), i*=-1to
obtain a partial differential equation. [5]

¢) Solve the Partial differential equation 3u, + 2u, = o by the method of separation of variables.
[5]

d) Solve the Laplace equation w,, + ., = 0 for the following square mesh with boundary

values as shown in the figure by Gauss Seidel method. (Carry out two iterations only).

[5]

End Of Question Paper
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