P.E.S. COLLEGE OF ENGINEERING
(AN AUTONOMOUS INSTITUTE)
CHH. SAMBHAJINAGAR- 431002
Regular Winter Examination - 2025
Course: F.Y.B. Tech. Branch : ALL Semester : I
Subject Code & Name: BTPES101T Engineering Mathematics-I
Max Marks: 60 Date:28/01/2026 Duration: 3 Hr.
Instructions to the Students:
1. All the questions are compulsory.
2. The level of question/expected answer as per OBE or the Course Outcome (CO)
on which the question is based is mentioned in () in front of the question.
3. Use of non-programmable scientific calculators is allowed.
4. Assume suitable data wherever necessary and mention it clearly.
' (Level/CO) | Marks
Q. 1 | Solve Any six of the following. 6x2=12
A) | Reduce to the normal form and find the rank of the matrix Co1 2
1 0 —4
A=l 0 -1 1
-1 0 0
B) | Find A1 by Cayley — Hamilton theorem for the matrix Co1 2
A= [5 0]
1 2
C) | Define linear dependence and independence of vectors. co1 2
du (60 7] 2
D) Ifu=x—-yandx=¢'y=t?find ==
E) x ) u du co2 2
Ifu= ;E,then find the va?ue of xa+ yay
F) _ Ou ou_=x+ty Co2 2
If u = logxy, then prove that P + 3y xy
G) | Find the solution of exact dif ferential equation CO3 2
(1+eX)dx+ydy=0
H) | Find the integrating factor o f the linear dif ferential equation co3 2
dy 2y _
—_—t—=x
dx * X
I) | Obtain the orthogonal trajectory o f the family of curves Cco3 2
ay =x
Q.2 | Solve Any Two of the following. 12
A) | Test the consistency and solve CO1 6
3x+y+2z=32x-3y—z= -3,x+2y+z=4
B) | Find the eigenvalues & eigenvectors for the matrix Col1 6
31 4
A=10 2 6
0 05
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6|
r C) | Trace the curve 3ay® = x(x — a)? CO4 6
L
r Q.3 | Solve Any Two of the following. 12
[ I R
|  A|Ifu= log(x® +y3 + z% — 3xyz), co2 6
rove that [a + 9 + ar —————9——
P ox  dy 0z YT Gty +2)?
" .
B) | If u = f(2x — 3y,3y — 42,4z — 2x), co2 6
rove that oL +16u+1au_ 0
p 29x 30y 40z
6
C) | Trace the curve r = acos26 with full justification CO4
I B
Q.4 | Solve Any Two of the following. 1=
I
A) | If x=u(l—v),y = uv,prove thatj]' =1 CO3 6
B) | Divide 24 into three parts such that the continued product of the Cco3 6
first, square of second and cube of third may be maximum. _
C) | Expand f(x,y) = e*siny in powers of x &y as far as the terms Cco3 6
of third degree
Q. 5 | Solve Any Two of the following. 12
A) | Solve ydx — xdy + logxdx = 0 CO5 6
B) | A constant electromotive force E volts is applied to a circuit CO5 6
containinga constant resistance R ohm in series and a constant
inductance L henries.If the initial current is zero, show that the
Llog2
current builds up to half its theorotical maximum in R'g sec.
C) | Find the length of the curve x = a[cost + tsint], CO4 6
4
y = a[sint — tcost] fromt = Otot= >
*kk End kdkk

The grid and the borders of the table will be hidden before final printing.
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