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Flrst Semester B.E./B.Tech. Degree Exammatlon, Nov./Dec. 2023

—~ T1me 3 hrs.

Mathematlcs -1 for Civil Engmeermg Stream
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2 VTU Formula Hand Book is permttted. ~~~~~~
3. M : Marks , L: Bloom’s level , C Course outcomes.

Max Marks: 100

Module 1 M| L C
1 6 | L1 | CO1
Q a. | Prove thattan ¢ =r. —(;E with usual notatlons
r
b. | Show that the curves r = a[l Fcos 0], r=b[1 — cos 6] intersects each other L2 | CO1
orthogonally.
¢. | Find the radius of curyature for the curve \/; +,\/§ =4 at (4, 4). L3 | CO1
OR
Q.2 | a. | Derive an" expressmn for radius of curvature in Carte31an form| 7 | L1 | CO1
1+ / A |
p= [ Yi ]
Ya Y
T L2 | Ccol
b. | Find the pedal equation for the curve 22 =1+€osH. &
r
c. | Using modern mathematical tool, wnte _proper mode , plot the curve | 5 | L3 | CO5
r = 2|cos2 0. '
Module 2 :
Q.3 | a. | Expand Sm X in powers of X upto 5™ degree terms 6 | L2 | CO2
S B L&Y 7 | L2 | CO2
b. | Evaluate lim[a : } & Ay &
x—0 2 | |
= . 7 | L3 | CO2
c. | Ifu= yz , V.= Ei, W= Xy then show that M =
X >y z a(xa Y, Z)
) »  OR
Q.4 [ a. | Expand Cos x in power of x‘upto 4™ degree terms. 6 | L2 | CO2
7 |12 | CO2
b. | Ifu=fix—-y, y-z, Z=Xx) then show that QE+§E+§U—— =0.
ox 0Oy oz
c. | Using Modern mathematical tool, write a program / code to evaluate L3 | COS
lim[l +_r_} ‘
X—>w X
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Module -3
Q.5 Solve (2x +y+ 1)dx+ (x+2y+ 1)dy=0. 6 | L2 | CO3
7 | L3 | CO3
Solve §X+X= Xy
dx x
Find the Orthogonal Trajectory for the curve y* = 4ax. 7 | L2 | CO3
OR
Q.6 Solve y(2xy + 1)dx —x dy = 0. 6 | L2 | CO3
A body in air at 25°C cools from 100 °C to 72°C in 1 minute. Find the | 7 | L3 | CO3
temperature of the body at the end of 3 minutes.
Solve forP:yy” +(x-y) y'-x=0. 7 | L2 | CO3
Module — 4
Q.7 Solve : y"- 3y’ +2y =& + 2x. " 6 | L2 | CO3
Solve : y” +«>;g?“‘y'<"= Sec ax by the method gf' variation of parameters. 7 | L2 | CO3
Solve 7 | L2 | CO3
OR
Q.8 Solve : (D + 3D + 2)y = Cos’ x. 6 | L2 | CO3
Solve : y" - 9y =x"+ 1. ; 7 | L2 | CO3
Solve (3x +2)% y" +3(3x + 2)y’ - 36y =3x* + 4x + 1. 7 | L2 | CO3
Module - 5
Q.9 1 -3 -1 6 | L2 | CO4
! : o B2 3 -1
Find the rank of the matrix A= | 6 1 #i
1 Ly
Test for consistency and solve the system of equations : 7 | L3 | CO4
x+y+z=6 ,x<y+2z=5, 3x+yFz=8.
Solve the system of equations by Gauss Seidel Method. 7 | L3 | CO4
10x+y+z=12 ‘
%+ 10y tz= 12
x+y+10z=12.
il OR
Q.10 Solve the following system of equations by Gauss Elimination method. 7 | L3 | CO4
2x+y+4z=12
4x +11ly-z=33
8x -3y + 2z=20.
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Find the dominant Eigen value and the corresponding Eigeﬁ‘Vector of the

7 | L3 | CO4
matrix.
6 -2 2
A=|=F & =l
2 =1 3
by Power method by taking the initial Vectorwwfyl, (M
Using modern mathematical tool, write. ql\[’)}’\o’kgram / code to find the L;rgest 6 | L3 | CO5
1 13
Figen valueof A=|1 5 1| byPower method.
31 1}
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