First Semester B.E. Degree Examination, Jan./Feb. 2023
Calculus and Linear Algebra

Time: 3 hrs. \ “Max. Marks: 100

B Note: Answer any FIVE full questtons, choosmg ONE full questwn from each module.
g " Module-1 ,
E 1 a Find the angle between the curves r=a(l + cos 9) and r=b(1 — cos 0). (06 Marks)
5 b. Prove that the pedal equation to the curve r™ = a™ cos m 0 is pa™ = r"™"", (07 Marks)
g c. Shat that the evolute of the parabola ¥ = 4ax is 27ay 4(x - 2a)’. (07 Marks)
5
+ OR
_g % 2 a Findthe pedal equatlon to the cardioid r=a(1+ cos 0). (06 Marks)
el
';0 X b. With usual notatlons prove thattan ¢ =r (((119) (07 Marks)
M : s , _ a’(a—-x) ¢ ;
o f c. Find the radius of curvature of the curve y" = ———= ; where the curve meets X — axis.
(5] 5 X il -
- (07 Marks)
° =
g g
=8 Module-2
S = Y. e
= 35’ 3 a. Using Maclaurin’s series prove that /1 + SIRAXE | K o ——is e . ... (06 Marks)
B ; N 2 b | 24
g5 tan x Y/4° v
e b. Evaluate lim( ) ) (07 Marks)
o 3 x—0 X
>3 W y¥ z wOu  Ou  du
£ e c. Ifu=fj—,=, =], Provethat x—+y—+2z—=0. (07 Marks)
Z3 y 2 X ox "oy oz
&
£ &
| Ok
§ B 4 a. Expandlog(l+cosx) by Maclaurin’s series upto term contammg %", (06 Marks)
g ii b. Find the extreme values of the function x* +3xy* — 15x> — 15y* + 72x. (07 Marks)
55 Q
i% c. Hu= x+y+z , V= y+z , uvw =z, find the value of 22222 0(x,y,2) (07 Marks)
g { d(u,v,w)
23
5 Module-3
g é‘ c b a }
© = 5 a. Evaluate I J j (x* + y* +7%) dz dy dx. (06 Marks)
e - -b -a
2 L VJx
ZE b. Evaluate J. j xy dy dx by changing the order of integration. (07 Marks)
{3 0 x ‘
Q i
o
8 c. Prove that B(m, n) = (o). Tn) (07 Marks)
I'(m+n)
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OR
Find the area of the elhpse — + %2— =1 by double 1ntegrat10n (06 Marks)
a’
Find the volume bounded by the cylinder x* + y = 4 and the planesy+z=4andz=0.
; (07 Marks)
Show that | ——x [ sing do=m. (07 Marks)
sin@ ey
;M_;Q_@_‘HL
Solve [cos x tan y + cos (x + y)]dx + [sin x sec’ y + cos(x + y)]dy (06 Marks)
Solve d_y -ytanx = w. ) (07 Marks)
dx y
A body originally at 80°C cools down to 60°C in 20 minutes. If the temperature of the air is
40°C, find the temperature of the body after 40 minutes from the original. (07 Marks)
| OR
Solve y(2x y+ 1) dx +x(3x -4y +3)dy=0.. (06 Marks)
Show that the. fa.mlly of parabolas y* = 4a(x + a) is self Orthogonal. (07 Marks)
Solve p(p +y) = X(xX + y). (07 Marks)
Module-5
2 -1 -3 -1}
. 1 2 3 &1 ,
Find the rank of {0 4w 1 by Elementary row transformation. (06 Marks)
0 1 .1 -1
Apply Gauss — Jordan method to solve the system of equations.
2x+5y+7z2=52
2x+y-z=0
x+ty+z=09. (07 Marks)
Find the largest eigen value and the corresponding c1gen vector of the matrix.
A=|=2 3 —1|byPowermethod, taking the initial eigen vector as [1, 1, 1]'. Perform
2. =l 3 '
5 iterations. (07 Marks)
- OR
Solve the followmg system of equatwns by Gauss Elimination method.
2x+y+4z=12
4x + 11y — z=33
8x — 3y + 2z =20. (06 Marks)
Solve the following systcm of equations by Gauss Seidel method.
10x+y+z=12
x+10y+z=12
x+y+10z=12. (07 Marks)
. " " | -19 7
Diagonalise the matrix . (07 Marks)
; -42 16
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