50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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USN 18MATI11
First Semester B.E. Degree Examiﬂa@i@ﬁ, Feb./Mar. 2022
Calculus and Linear Algebra
Time: 3 hrs. . W@Iﬁx Marks: 100
Note: Answer any FIVE full questums, choo“smg ONE full questlon from each module.

“"Module-1
1 Show that the curves r = ac’ and ‘rea= b cut orthogonally. (06 Marks)
~~~~~ 2/3
For the curve, y = show that (—23) = (i k| — (06 Marks)
atx oy 7 a Y )
Show evolute of the Elflpse — + l};—z =1 is (xa)*? : (08 Marks)
OR™
NE do
2 ‘notations prove that tan ¢ = r. d_ (06 Marks)
r
Find the radlus of curvature of the curve 1’ = a sec20. fay,, (06 Marks)
Fmd the angle between the curves r=a log 6, r= N4 (08 Marks)
N Module-2 , “/
3 Obtain Maclaurin’s series.expansion of log(1{+¢osx) upto the term containing x*. (06 Marks)
X L, 9x X x\V* : ’ o
Evaluate Lt (M] \ (07 Marks)
x—0 4 o
Find the extreme.values of the funct n fx, y) = x>+ 3xy2 & 3x2— 3y2 +4, (07 Marks)
: OR i 7
(i 2 2 2 2 % A du
4 Ifu=x Sk o £ - yee cos 3t,z=¢" sin3t then find —(—1? (06 Marks)
. The temperature T at %nyw*‘"pomt x, vy, 2) m space is T = 400 xyz’. Find the highest
" temperature at the surface of the unit sphere” x +y'+z7=1. (07 Marks)
yz where X =r cos 0, y =rsin O then show that
(07 Marks)
Module-3
5 Evaluate 'H dx dy by changing the order of integration. (06 Marks)
x?
0y
b X2 y2 ZZ
Find by double 1ntegrat10n Volume of the ellipsoid —-+ el +—=1 (07 Marks)
a c
With usual notatlons show that the relation between Beta function and Gamma function is
B(m, n) et (07 Marks)
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OR
4 24z 4z-x?
Evaluate j I I dydxdz (06 Marks)
(] 0
Evaluate _f I e *"*")dxdy by changing into polar coordinates. T, (07 Marks)
0 0 .
n/2 n/2
sin 0 (07 Marks)
“ ' Module-4
Solve %ii +ytanx =y see)é“? (06 Marks)
Show that the family cﬁw s y2 4a(x + a) is self oﬁﬁbgonal (07 Marks)
Solve x*p®+ Xyp# Qyz 0 bysolving for p. = (07 Marks)
adg&t{fm # 2 ﬁia\.\éiu
OR -
Solve (x* +, y ¢ 6x)dx +xy* dy=0. (06 Marks)
If the air. 1s ‘maintained at 30°C and the témperature of the body cools from 80°C to 60°C in
12 mmute%ﬁnd the temperature of%;he body after 24 mmutes yyyyyy (07 Marks)
Solvé""‘*yz(y xp) = x*p’ using subsnmtlon X=1/x and X (07 Marks)
| Module-5
Find the rank of the matrix:= Ny,
2 1 3 5] @
4213'bl tatfr;n;t 06 Mark
/ elemen ransformations.
8 4 7 a3 Y iiaries
8 4 -3 - ‘
Apply Gauss Jordan method to solve the system of equatlons
2x+y+z.~10 3x+2y+3z=l§mﬁvx+4y+9z-—;6 (07 Marks)

,,,,

Find the&;argest eigen Valuew%nd the correspondmg eigen vector of the matrix
of1 =3 2 N

3 A e
A A=|4 4 by Rayleigh’s power method Perform four iterations. Take initial
6 3 5] M
““vector as [1 0 0]”7 > ) ol (07 Marks)
Investigate tﬁ%@ values of A and. p ‘so that the equations
2x+3y+52=9, Tx+3) ~27z=8, 2x+3y+Az=p have
(i) aunique solution, (it) infinitely many solutions (ii1) no solution. (06 Marks)

Use the Gauss-Seidel itérative method to solve the system of equations 5x + 2y + z = 12,
x +4y + 2z =15, x + 2y + 5z = 20. Carryout four iterations, taking the initial

approximation to,the solution as (1, 0, 3). (07 Marks)
Com, ™ 1 2 )
Diagonalize the matrix A = [4 3}. Hence determine A”. (07 Marks)
k %k %k %k 3k
20f2




