CECOLCHENE

USN | BMATC101

First Semester B.E./B.Tech. Degree Examination, Dec.2025/Jan.2026
- Mathematics - | for Civil Engineering Stream

Time: 3 hrs. Max, Marks: 100

.-’.'n"_rﬁ:é: I. Answer any FIVE full questions, choosing ONE full guestion from each module.
D2 VTU Formula Hand Book is permitted.
3 M : Marks, L: Bloom’s level , C: Course purcones.
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[Eies Module — 1 - M

| B .| C
Q.1 | a. | With usual notations, prove that 06 | L2 | CO1
| - andg -~ r— .
ey 1
b.  Show that the curves r—afl * cos 0)and r = ail — cos 8) cut ecach other | 07 L2 Col
- orthogonally, 5
¢. | Show that the radius of curvature at any point of the cvelod x - af + sinb) 07 L3 COl |
v —afl —cos 8) 1s 4;’1:::;:5[; , |
B | OR ) |
Q.2 | a. | Derive an expression for the radwus ol curvature in the Cartesian formas: | 08 | L2 | CO1
v
liey)
¥a .
el I
b. | Find the pedal equation of the curve r” = a" cos nt 07 | L2 | CO1
| S ) |
¢.  Using modern mathematical tool, write a programy/code to plot the curve 05| L3 | CO5
r=2|cos 20| g
_ Module-2 |
' Q.3 a. Expand log(l + cos x) by Maclaurin’s series upto the term containing X, 06 12 CO2
i h. | Ifu=fi2x - 3y, 3y — 47, 47 + 2x), show that 07 12 CO2
6 +4 43 =0 |
_ ox cy o7 n _
' ¢. | Find the extreme values of 07 1.3 CO? |
y)=x +y —3x— 12y +20 | |
— - — - - I
OR
Q.4 |a |Ifz=¢" "™ flax — by), prove that 08 1.2 | CO2
b rﬁz +a ff = 2abx
ox &y
b. [ Ifu=x+3y 2z, v= 413;-;?_ ,w=2z - xy find 07 | 1.2 | CO2
U, v, w) at (1. 1. 0)
Clx.y.7)
c. | Using modern mathematical tool, write a program to cvaluate 05| 1.3 COI
i 1y
1]
X .
| |
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Module — 3

Q.5 | a. Solve d—‘k~—l =y | b6 ! L2 | CO3
i dy x ' _ e N ; .
'b. Find the orthogonal trajectories of the family of curves " — a” cos n0 , | 07 ‘ L3 CO3
1!  where *a’ is a parameler. - e o | o
c. Solve, xyp —(x" | yIp + xv— 0. . HTT 1.2 CO3
| - B - o L] .

Q.6 | a. | Solve [uh}-' S x]d?:'. +%ix +1}f}d}f’ 0 06| L2 | CO3
b. | If the t::lIl].:}.t-:_r-ﬁ'.f-LH‘l; of the ar 15 30°C and a metal ball cools from 100°C 1o 07 L3 | CO3 |
| 70°C in 15 munutes, find how long wall it take for the metal ball to reach the |
i temperature of 40°C7 '

‘¢. | Find the general solution of xp” = xp — yp + | — y = 0 by Clairaut’s | 07 | 1.2 | CO3 |
equation. Also [ind the singular solution. ; |
|
Moduwe 4 o
Q.7 [a. [ Solve (4D'—4D'=23D7 + 12D +36)y=0 06 1.2 | CO3 |
b. | Solve y"+ Ey_'_-i—.?}f: 12x- o 07 | L2 CO3 |
I L dy : ~Jo7 L2 cos
c. | Solve (2x +-ij‘d—:: 22 4-l;j|d—}--ll}f =3(2x + 1)
d«= dx -
. Or
d’v 06 | L2 CO3
Q.8 | a. | Solve . © —4y =cosh{(2x -1)+ 3"
X2
| ' b. ;_Rnlve by the method of variation of paraﬁ.‘:etem.{ﬂl + j]y = lan 2x. 07| L2 CO3
| | _div dv 07| L2 CO3
; €. | Solve x —%—4:-;—?*6}' =cos{2log x)
5 dx” dx
I - M“dule o 5 - = - - —
Q.9 a. Find the rank of the matrix 06 1.2 | CO4
40 2 1 |
21 3 4
2 3 4 7
2 3 1 4]
- -_.h_ | Solve the .‘i.}-’ﬁf:n;_'-l't'l of .Equati{ﬁﬁ by Gauss — Jordon method 07 L3 |CO4
| 2+ Sy+ 72352y 2x+y—z=0. x+y+z=9
¢. | Using Rayleigh’s power micthod, find the dominant eigen value and the 07 | L3 | CO4
20 1 |
corresponding cigen vector of |0 2 0| by taking [1 0 0]" as the initial
I 0 2
erzen vector. [Carry out 6 werations ).
OR o
Q.10 | a. | Solve the system of equations by Gauss — Elimination Method 07 | 1.2 | CO4
xtytz=9, x-2y-3z=8, 2x+y-2-3 - |
h. | Solve the system of equations 2x — 3y + 20z =25; 20x+y-2z=17, |08 | L3 CO4
3x + 20y —z = — 18 . wusmyg Gauss — Sewdel methed. taking (0, 0. 0) as an
| initial approximation. [Carry oul 3 iterations]. _
¢. | Using modern mathematical tool, write a program/code to test the | 05| L3 | COS
consistency of the equations ‘
x+2yv-z=1, 2xtytdz=2, 3xtiyt+tde=]
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