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t Semester B.E. Degree Examinﬁ'@%ibn, Jan./Feb. 2023
Calculus and Linear Algebra

Max. Marks: 100

Note: Answer any FIVE full questions, éE'OGSing ONE full question from each module.

g 1 a. Find the angle between the curves r = a(l + cos 0) and r = b(1 — cos 0). (06 Marks)
Eé Prove that the pedal equation to the curve r™ = a™ cos.m @.is pa™ = i (07 Marks)
g c. Shat that the evolute of the parabola ¥ = 4ax is 27ay2 =4(x- 2a)’. (07 Marks)
£ OR _
_.? ‘5_ 2 a. Find the pedal equation to the cardioid r=a (1 #cos 0). (06 Marks)
s <
J;u ¥ b. With usual notations prove that tan ¢ =r (%9—) (07 Marks)
g 4 g
g e : N 4, a’(a—x) # ;
s 9 ¢. Find the radius of curvature of the curve y° = ———=, where the curve meets X — axis.
‘é E (07 Marks)
S Module-2
¢ = . £ 2 X3 Xd.
= 3 a. Using Maclaurin’s series prove that +1+sin2x=1+x - 5 & e (06 Marks)
E +y 3 2
23 . [ tanx )/ ‘
= £ b. Evaluate lim| —— . T (07 Marks)
g f= x—=0\ =x E 7 F
E s c Ifu=f(i,1 s EJ,Provethat x@+y§u—+z@:0. (07 Marks)
Z3 W2 X ox "oy oz
E B
. 5 4 a. Expand log (1 +cos x ) by Maclaurin’s series upto term containing x*. (06 Marks)
g “g b. Find the extreme values‘ofthe function x° + 3xy2 o [5RF — 15y2 + 72x. (07 Marks)
53 _ o(x,Y,2)
> c. Ifu=x+y+z, v=y+z , uvw =g, find the value of ———. (07 Marks)
P . o(u,v,w)
£z Module-3
g é‘ ¢ b a
i : 5 a. Evaluate I J _[ (x2 + y*+27%) dz dy dx. (06 Marks)
.. -¢ -b -a ¥ ;
2 1 Vx
2 b. Evaluate I J' xy dy dx by changing the order of integration. (07 Marks)
T 0 x
Q
[=8
= ¢. Prove that B(m, n) = L)) (07 Marks)

I'(m+n)
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6 a. Find the area of the elhpse i % =1 by double mtegration (06 Marks)
a’ _

ﬂ}alzithc—‘:planesy+z—4andz—

b. Find the volume bounded by the cylinder x* + y:_:_:_

..... (07 Marks)
c. Show that x| +/sinB dB=m. =~ Pl (07 Marks)
-([ \sinB '!; S L
7 a. Solve[cosxtany + cos (x + y)]d}; +§§’1n X sec”y +cos(x + y)]& (06 Marks)
dy ” e (07 Marks)

b. Solve —-ytanx
dx

8 a. Solvey(2x-y +-;l‘}dx +x(3x—-4y+3)dy = (06 Marks)
b. Show that th&famTy of parabolas v =4a(x i aj is self Orthogonal. (07 Marks)
c. Solve p(p. 4‘){)%; x(x+y). # (07 Marks)
9 a (06 Marks)
b.
2x + 5y+ 1z = ﬁw e g
2x+ty-z=0. & V' e
X+y+z—9 i 3 € (07 Marks)

(07 Marks)

10 a. Solve the follgwmg system of equaf‘mﬁ@wby Gauss Elimination method.
2x+y+4z=12
4x+ 11y == 33
8x — 3y +22z=20. (06 Marks)
b. Solve the following systecn‘[“%?’ cquations by Gauss Seidel method.
10x+y+z=12 L W
x+10y+z=12 .
xty+t10z=12s (07 Marks)

: ; e =18 7
c. Diagonalise the matnix [:_ 4 16}. CMRIT LIBRARY (07 Marks)
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