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

USN 18MATI11
First Semester B.E. Degree Examination, Dec.2023/Jan.2024
Calculus and Linear Algebra
Time: 3 hrs. ‘" Max. Marks: 100

Note: Answer any FIVE full questzons, &*:hoosmg ONE full que 1

Al
from each module.

 Module-1
Show that the angle ¢ between radlus vector and tangent at a pomt on the curve r = f(0) is

given by tan¢ = r.%ﬁ : (06 Marks)
r

Show that the radius of curvature of the curve x* + y3 =3xy at (%,%) 18 — j_ (06 Marks)

Find the angle of iﬁférsection between the curves r =alog6 and r = o (08 Marks)
h og
Find the" pedal equation of the curye ™ =a "[cosmb + s1n%9] (06 Marks)
Find the radius of curvature of the curve r" =a smn@ & (06 Marks)
Show that the evolute of the parabola y* = 4ax is 2,7ay = 4(x -2a)’ (08 Marks)
Module-2
2 3 4
Using Maclaurin’s series, prove that ¥1+sin2x =1+x - %— = % + —;Z T s (08 Marks)
1
Evaluate  Lim (a_+_b‘_+_c_j" . | (06 Marks)
““““ x—0 5 = -
Examme the function f(x y) ¥+ Yy -3x - 12y + 20 for its extreme values. (06 Marks)
y OR"™
If U fx-y,y-z z x) prove that a—U 6 J QH =0. (06 Marks)
ox: 6y 0z
If u=x*+y? +z2ﬂ, V=Xy+yz+2zX, w=X+Yy+z, then find M (07 Marks)
o(X,y,2)
A rectangular box, open at the top, is to have a volume of 32 cubic ft. Find the dimension of
the box requiring least material for its construction. (07 Marks)
Module-3
Evaluate J. I j(x +, 3+ z)dydxdz. (06 Marks)
-1 0 xzz
Evaluate ” xy(fi+ y)dydx , taken over the area between y = x* and y = x. (07 Marks)
' n/2 *
Show that Vsin0do=m. (07 Marks)
I o A/sin® '!
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OR
11-x* '
Change the order of integration in j Iyzdxdy and hence evaluate the same. (06 Marks)
0 0

Find by double integration, the centre of gr;a ty of the area of the cardlofﬁ”"‘r a(l + cos 0).
ety (07 Marks)

Derive the relation between Beta and G‘?a;mma functions as B(m 1;1) glf(—ml% (07 Marks)
 Module-4
Solve j—y +ytanx = y? SecX . : (06 Marks)
%
Find the orthogonal traleetones of the family r cosne a" (07 Marks)
Solve the equation (px — y)(py + x) = 2p by reducing mto Clairaut’s form, taking the
substitution X =x%, X= ¥ s (07 Marks)
o, 4 “‘%:gg»“ k4
Nk OR

If the ‘fe peérature of the air is %&C and a metal ballscools from 100°C to 70°C in
15 mmutés, find how long will it'take for the metal ball td reach a temperature of 40°C.

'y (06 Marks)
2 i 4
Find the orthogonal trajectories of the family of curves x_2 + py—k = 1 ; where A is the
a +
parameter. (07 Marks)
Solve xy(jx) (x Lty ) +xy 0. « ~ : (07 Marks)
WA N , g

Find the rank of the matrix -by applying elementary row operations

(06 Marks)
. ~19 7 |y ;

Reduce the matrix A = Y into the diagonal form. (07 Marks)

Find the Largest eigen value and the correspondmg eigen vector of the matrix A, by using
the power method by takmg initial vector as [1, 1, 17,

Perform 6 iterations. ' (07 Marks)
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OR
Apply Gauss-Jordan method to solve the followmgsy%tem of equations:

2x+y+3z=1
4x +4y+7z=1
2x+5y+9z=3 9 (06 Marks)
Investigate for what value of A and u the simultaneous equatlon X+y+z=6,
x+2y+3z=10, x+2y+Az= uhﬁ@ .

(i) no solutions
(ii) unique solutions

(iii) infinite number of solut;% . (07 Marks)
Solve the following systemoﬁequatlons by Gauss-Seldekmemod

5x+2y+z=12 Ay

x+4y+2z=15 w

X+2y+ 52 20 &

(07 Marks)

A *
{;gm&
f% ﬁ@ ’ 30f3




