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Mathen‘ratms — I for Civil Engineering Stream

Time: 3 111*3 i 9 Max. Marks: 100
Nnte i z‘IﬂEii-Ff‘ any FIVE full questions, choosing ONE full guestion from each module.

.? M-s Marks , L: Bloom s level, C: Course outcomes.
3. VTU Formule Hand Book iy permitted.

--------- R Module — | B - M | L i C
| | I -
I | s | With usual notation, prove thattan g = (d = — . 7ot
- )
b. | Find the pedal equation for the curve 1™ = a™ sec mi). L1 | CO1
c. | Find the radius of curvature for the curve y = 4 sin x — sin 2xatx = /2, L1 CO1
] R OR | o
2 | a | Find the angle between the curves r=alog 8 and 1 = E . % T o ol
g Ogt !
_ b. Jﬁrwﬂ ar expression [or radius of curvature for pl:}lar curve r = [{8), 7 | L1! CO1
| c. | Ls:ng modem mathematical tool, write a programme to plot the sinc and | 6 | L3 | COS
i_ ) | COSINE curves,
? - Module -2 B
' 3 | & | Obtain the I'-.flan::lduun s senies expansion of y{x) = "E |~am?'-: . L3 | COo2
- I -
b. | Find —1l}}f using partial differentiation, given thar f = x° + + 7°, when | L2 Coz2
¢
X= e, y = e and z=¢ ' cost, "
) a ’.n : % rd | s )2 i
¢ | fu=x+3y -z v=dxyz, w=2z"- xy, fnd{{u W“‘¥—thE[1,--1._l',J;!|. ¢ L1210 i
K. Y. 2 |
OR |
SR 7 (L1 coz2 |
+b* 3¢ |
-4 | 4. | Evaluate : 1) le[ —] ) Lim (tzm '3 L |
x—l) 3 K= 4 | ;
b. | Find the extreme values of the function : x” + v _3x -12v + 20 =10, 7 ' 1.2 | CO2 |
c. | Use nmdem mathematieal ool, write a pl::arrranum to show that u,, + u}.'.:. =0,] 6 | L3|CO5
givenu =g {:!{Lm}—wun\,} |
. Mﬂdll]{' 3 B _ _
5 | a, | solve x%+v=};3’v'ﬁ. 7 L3 | CO3 |
(s |
b. | Salve that th':: family of parabolas v = 43[}; - a) are Etii'm't]mgﬂna[." 7 [ L3|co3|
c. | Sotve Y _dx_x_¥ 6 | L2 | CO3 |
] | dx dy v 1-: & - )
| . OR
6 | a  Solve(ylogvidx+(x logy)dy=10. | _ 7 | L3 CO3
I b. A body originally at 80°C cools down to 60°C in 20 minutes in the | 7 | L2 | CO3
| surmounding temperature 40°C. Find the tempermture of the hody afier 40
| munufes, -
| ¢. | Find the general and singular sohutions of p =log (px — yI. 6 | L2 | CO3
lof2: “
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- the equations :

x+2y— z=1

2xt y+r4z=1

ax+Av+4e=1,

7 [ a [Solve (D'=7D7 1 14D - 8jy = 0. 7 [1L2]CO3
h. | Solve [I?f'2 F )y = cosce x. cot x by the method of varialion of parameters. 7 | L3 | CO3
c. | Solve xy" +dxy' + 2y —x 6 | L3 | CO3
I OR
8 | a | Solve [(ID° + 6D + 9)DJy = 0. 7 | L2 | CO3
b, | Solve (D" + 4Dy =sin 2x. 7 | L3 | CO3
¢ Solve (1 +xyy"+ (1 +x)v +v=2sinflog (I + x)]. 6 | L3 CO3 |
SEPR—— i n‘iﬂduie — 5 S . . U g
1 .2 3 4] 7 | Ll CO4
| iy P
9 | a | Find the rank of the matrix . gl o € I -
§ ~3.+¥4 5 §|
13 10 14
b. | Solve the system ol equalions . 7 | L3 | CO4
X0y 2z=12
Ox+ y4+ z=3 =
; 2x+ vt lz=1]
I3y Ciauss elimination method. |
_: c. | Using Rayleigh’s power mothod, find the largest cigen valne and the| 6 | L3 | CO4
| g =2 o]
| s corresponding eigen veclor ol the matnix | -2 3 1 ;:,mking}{m;E[Li,I]T-
| | ~2ate 45k
v .. OR
10 | a. | Apply Gauss-Seidel method to solve the equations 7 | L2 | CO4
[0x+2y+2=19
2x+ 20w - 2z=-44
Oxt3yt10z=22.
b. | Find for what values of o and [}, so that the equations : 7 | L2 | CO4
Xi+ty—z=06
Xx+2y+3z=10
Xx+2yv+taz=[
have :
1) noe solution
i) many solutions
111)  unigue solution. _
¢, | Using modem mathematical tools, write a programme to test consistency of | 6 | L3 | COS
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