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First Semester B.E./B. Tech. Degree Examination, Dec.2025/Jan.2026
T Mathematics - | for ME Stream
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A ="‘T.q;gf 3 hf&ﬁn.1 Max. Marks: 100
*‘ ~ Lit Dra, hm‘w ;E. ‘}lmwe'r any FIVE full questions, chooasing ONE full question from each module.
‘tﬂf L e ¥ X !}T [ Formula Hand Book is permitted.
L s &
‘:‘EH ﬁ’?‘_ -, {;j.f #:f Marks , L: Bloom’s level , C: Course ourcontes.
= 3.54.{335 5 Module — 1 M L | C
QJ::::!;:L ' Show that pair of polar curves r= a(l +sin8) and r - a(l - sin8) intersect | 06 L2 | CO1
.| orthogonally.
b. | Find the pedal ﬁ;};ua{tmn for the equiangular spiral r — 2e""*  whereaand o | 07 | L2 | CO1 |
are constants.
¢. | Find the radius of curvature for the curve y = a log[sec(x/a)]. 07 | L2 | CO1
i _
e = — DH - = = = = = e =
Q.2 | a. | Derive the radius of curvature for Cartesian curve v = fix} in the form b6 | L3 | CO1
o= {1+ ¥ \J
Y2 |
b. | Find the angle between the curves r=a(l - cos ®#)and r = 2a cos 6 07 | L.2 | COI
¢. | Using modern mathematical tool, write a program/code to plot the curve | 07 | 1.2 | CO1 _
r=2|cos2d|.
B ‘Module —2 - B _
0.3 |a. | Expand fix) =sin x + cos X in the powers of x bv Maclaurin’s theorem | 06 | L2 | CO2
upto X", i
) ) 07| 13 COZ
b. [ If u= f(x . -}r EJ , prove that xu, + vu, + zu, = (.
V. Z2 X '
"c. | Find the extreme values of fix, v)=x + 3y +135x" '-—_'1'53,/? + 72x 07 | L2  CO2
B ___ OR N
Q4 A puapuate im (cosx )™ 07 L2 CO2
' b. Ifu=}rz*'r'=%xﬁw=x}r,shﬂwthat Mﬁi 08| L3 | CO2 |
| X Y z | G(K,u,z“}
"¢, | Using modern mathematical tool, write a program/code to show that | 05| L3  CO2
Upx + Uy = 0. Given U = e" (% cos vy — y sin y).
- B "~ Module - 3 - -
Q.5 [a.  Solve, (x*-dxy-2yJdx+(y’ —dxy—2x*)dy=0 06| L2 | CcO3
| hﬁﬂﬁé that family of parabolas } = 4a(x + ﬁ"n; a self- nrtlmgunal 07 | 1.3 | CO3
e Solve, xyp®t p(3X - 2y) - bxy = 0. - 07| L3 CO3 |




OR

dv .
Solve. —+yIanx =V seUx
dx

ﬁ body originally at 80°C cools down 60°C in 20 minutes, the tLH‘Iptl’Ei[llJ:E Tor[12 7 cos

of the air being 40°C. what will be the temperature of the body after
40 minutes from the orginal?
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|
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¢ ‘ Find the eeneral and r;in.g__ulur solution of 07 1.2 | CO3 _
SINPX - COSY=COSPX - sy + p ‘ |
I : | Module - 4 o -
0.7 | a. | Solve (D" + 1)y =cos(2x - 1) 06 L3 CO4
| Ay 07 12| CO4
b. | Solve, d_m d} =X +2x +4
c. | Solve I;ﬂ.' variation of parameters method. 07 1.2 CO4
e .
: F+a y = see(ax) - ‘
dx |
o 3 OR |
Q.8 | a.  Solve, [DT+4D° 5D 36D -36]y=10 06| L2 | CO4
| b. 2 , | 07 | 1.3 | CO4
Solve, —+4y=x"+2" ‘
— d-x‘-
, .d’ - 07| L2 | CO4
¢ | Solve, x° d—}:+ X dy + 9y = sin{ Ilog x) ‘
i i dx dx - _
~ Module -5 o
Q.9 ‘ a, | Find the ranks of the matrix 06 | L2 ‘ CO5
n 2 3 4
| 23 5 4
4 8 13 12 |
- b. | Using G auss-Jordan method, solve 07 | L2 | COS |
| x+y+z=9; x-2v+3z=8; Ix+ty z=3 _
~¢. | Find the dormnant eigen value and corresponding eigen vector of the matrix | 07 | 1.2 | COS
6 -2 2
-2 3 -1
2 -1 3
by power method taking the initial eigen veetor as [1, 1. 11". Carry out four
iterations. o . | B
1] OR _ .
Q.10 | a. | Test for consistency and solve 06 | 1.3 | CO5
' Ix+y+4z=12; 4dxrlly-z=33; 8Bx-3y+22=20 |
b. L:.mg Gauss Secidal iteration method, solve the system of equations carry | 07 | L2 | CO3
oul 3 iterations.
20x +y—2z=17; 3x+20y-z=-18 ; 2x-3y 20z=23 _
c. | Using modern mﬂ.thﬂmdlhdl tool, wrile a pmgrmmwd:. to find largest cigen | 07 L3 CO5
o1 3]
valueof A= |1 5 1| by power method.
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