USN . BMATMI101

Time: 3 hrs. Max. Marks: 100

Note: 1. Answer any FIVE full ques

2. M : Marks , L: Bloom’s level , C: ,Me outcomes 7 3 \ \2
3. VTU Mathematics formula Handbook is pernmiitted. N8y
Modale— 1 a M[L] C
Q.1 | a. | Derive an expression for Angle-t between radius vector and tangent 6 | L2 | CO1
\\ 3 \k p ;/
b. | Find the pedal equation for‘th\eL/é;urve 1* = a’ sec 26. o 7 | L2 | CO1
A ¢ Vo
c. | Find the radius of curvature of the curve X +y =;?f ‘g‘t;the point (a, a). 7 | L3 | CO1
Y \y \;/,
Cal OR '
Q.2 | a. | Withusual notatlon prove that 7 | L2 | CO1
A+yile
i )
/Y2
'\%\\ 7 //T“ :
b. Prove\that the pair of polar curées mtersect 0rthogona1}y4 “=2a"cosn6,| 8 | L2 | CO1
" =b"sinn . /\\,,L
¢ AY WS
c. | Using modern mathematlchl tool, write a ploglamme code to plot sme 3nd 5 | L3 | CO5
cosine curves. ﬁv 5? )
: 'S \ > s R 4
¢ Module £2% /\‘f
Q.3 | a. | Expand cos xb Maclauun s series u(pto%lge containing x". / 7 6 | L2 | CO2
b. Y C &Y du) 7 [ L2 | CO2
Ifu=tan” {"=| wherex=¢ —¢" and’y=e +¢t ﬁnd)
/"‘\) X (\// ; { +dt
N 4 - M / PR
P4 4 N Y ¥
c. | Showithat f(x, y) = X +'_){3“—l.§'>’iy + 1 is minimumgat the point (1, 1). 7 | L3 | CO2
¢ la b /\
P - o ¥ OR 7.V
7y 7 Y
Q4 4 »op sm\x /2 R 8 | L2 | CO2
a. Evaluate «0 — K 4
‘r: y ,/_4 <
- {\”' - e 4
(R ’ X/ L2 | CO2
b. IfU=xk+'yi+z,V=y—z,,, ‘—‘z,ﬁndM. 7 ¢
o o(x,y,7)
c¢. | Using modern mather’n/giti,eél‘ tool, write a program to prove uyt uy =0.| 5 | L3 | COS
Ifu=e*[xcosy—ysinYy].
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Module — 3 S
5 ® L2 | CO3
Q a. | Solve : d—y+l=y2x. ¢
X X
b. | Solve (5x* + 3x%y* — 2xy°) dx + (2Xy — 3x%y° :';‘S&y“)dy =0. 7 | L2 | CO3
(_/,\ € v y
c. | Solve yp* + (x-y) p—x=0. N y‘ ) 7 | L2 | CO3
Q.6 | a. | Obtain the General and Singular éolu,ti’dn of the equation p =/16g>(px -y). 6 | L2 | CO3
(. \\ Lv £ 2\_ ‘,»(
b. | Define Newton’s law of coohng A body in air at 25°C cools “from 100°Cto | 7 | L3 | CO3
75 °C in 1 minute. Find t)1e tempel ature of the body a/tthe énd of 3 minutes.
<\ - 9
c. | Solve the equation (px\ y) (py+x) = 2p by 1educmg into Clairaut’s from | 7 | L2 | CO3
taking the substitution W=x". Y= y. .
AR ¢
RN Module—4\ ,
Q.7 |a. | Solve : y™ +<6y" +11y' +6y=0. Q ’“) 6 | L2 | CO3
ya > &
b. Solvg_é\y" F2y +y=2x+x. O ) 7 | L2 | CO3
\\ / v \ s ¢ -'\ \ >
c. | Solve s’ y" + 4y = 4 sec” 2x by thé. method of variation of* parameter. 7 | L2 | CO3
y /\‘.V(.‘)V / \
P OR ~ P2l
Q.8 |a.|Solve: (6D +17D+12)y=e™ S N/ |6 |L2]|CO3
\\}"// £N,° &
b. | Solve : x* y" + xy‘ +9y=Sin(3logx). (WY P 7 | L2 | CO3
@ A O
/\ P Dt AX.Y
c. | Solve: (1 + xj2y:u+(1 +x)y +y=2 cos[ og (1 +x)]. 4 7 | L2 | CO3
D 4 ’\ A VA
¢ sModile - 5 A
Q.9 |a. ch;the rank of the matrix AR < O / /\? d 6 | L2 | CO4
0¢ a/ 4 Q |74 ‘
2 3 5 4 AY A
VA A Y
AN 4 8 13 12 A’ /
9, o \ :
b. | Solve the system of equations x+y+z=9 ; x—-2y+3z=8 ; 7 | L3 | CO4
2X+y—z= 3 by Gauss Ellmmatlon method
c. | Solve the fqllowmg system of/e,quatlons by Gauss — Seidal method : 7 | L3 | CO4
10x+y+z=12 ; x+{,]0\y-Fz= 12 ; x+y+10z=12 for 4 Iterations.
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Q.10 | a. | Test for consistency and solve : x — 4y + 7z= 14, 3x + 8y 7 | L2 | CO4
7x— 8y +262=>5. Fig ¥
L © ) ‘\/"
b. | Find the largest eigen value and corresponding eigen vector of matrix 8 | L3 | CO4
6 -2 2 S f ®
-2 3 -1/ by power method, by :fdkif]g'initial eigen vector (14,
2 -1 3 <f/./ i ‘ V' 4
. —_ v ¥ 2
carryout upto 5 Iteration. e IN4
£ © P 5\ }}’
¢. | Using modern mathematica(l'tdgl write a programme to sovle the system of | 5 | L3 | COS
equations 5x —y—z=-3 ; X&S5y+z=-9 ; 2x+y—4z=15 by Gauss
. W A
Siedal method. &\° A
£ A \ // b Q’
N >}\~:_z./ ‘ N4
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