Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

S A

MATDIP401

i«;{;w ; -
\@;@b §1 “‘*2‘*%2 g,«“gxﬁ*th Semester B.E. Degree Examination, Jan./Feb. 2023
Advanced Mathematlcs -1
Time: 3 hrs. \ “+Max. Marks:100
Note: Answer any FI VE Jull questions.
é 1 a. A line makes angles a, B3, v, 8 with fur diagonals of a cube. Show that :
5 1) coszoc+coszl3+coszy+00528=4/
: “ &é
= if) sin” o+ sin” B+ sin’ y+sin® 5= 8 . (07 Marks)
i§ b. If({, m, n) and ({2, ms, n,) are the direction cosines of two lines subtending an angle
= 0 between them, then prove thatcos6 =4 {, + mym, +nn,. (07 Marks)
z, €. Find the equation of the plane through (1, -2, 2), (-3, 1, —2) and perpendicular to the plane
T 2x—y—z+6=0. (06 Marks)
@ ,
< 2 a. Find the image of the point (1, 1, 2) in the plane 2x +y +z— 3 = 0. (07 Marks)
& b. Find the symmetrical form of the line,
% 2x+y—3z=3
= 3x+2y—5z—-5=0. ; (07 Marks)
;< c. Show that the lines = +31 = y;3 = 2;2 and 31(_;_}’_—37_ = Z;7 are coplanar. Find the
g coordinates of the point of intersection. (06 Marks)
= ‘
g 3 a. Find the unit normal to both the vectors 4i— j + 3k and — 2i +j — 2k. Find also the Sine of
5 the angle between them. (06 Marks)
E b. Prove thatax (B)x —c)) = (;.3) b- (Z.B)?. (08 Marks)
% ¢. i) Prove that [Bx ¢, Cxa,ax B}] [; b 3]2
g ii) Prove that ax (bx ¢)+ bx(cxa)+ ex(axb)=0. (06 Marks)
<
=
_§ 4 a. A particle moves along the curve x =¢™, y = 2 cos 3t, z = 2 sin 3t. Determine the velocity and
S acceleration and their magnitudes at any time t. (07 Marks)
& b. If f = acos ot + bsin wt, where ® is a constant scalar, and a and b are constant vectors, show
5 that | f,— df & f =0. (07 Marks)
> dt’ dt
<
- ¢. Find the unit tangent vector of the space curve T = (1+t*)i+2tj+ (2 -t*)k. (06 Marks)
5 a. Find the angle between the surfaces,
b =x*+y*+72-9
b =x*+y* -3 —zat(2,-1,2). (07 Marks)
b. Prove that Curl (grad F) = 0. (06 Marks)
C. Find constants a, b, ¢ such that
(x + 2y +az)i + (bx — 3y —z)j + (4x + cy + 2z)k is irrotational. (07 Marks)
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t 0<t<4
fFe)=4" "7 find LR,
5 t>4

Find :
i) L(sin? 3t)
ii) L(te™" sin4t)

o [1-e™

1i1) L[ ; J .

If L1(t) = F(s) then show that,
L(-t:(j:—)—j = 0JjF(s)ds ;

Find :

5
. L_1 S+ i j
D [s?ﬁésﬁ-l?:

i) L __351_21__
(s=D(s"+1)
iii) L logvs? +1/s?+4. -

Using the Laplace transform technique, solve
g
U5 a5
dt dt

Given that x =4, %’S =2 whent=0.

Solve the simultaneous equation using Laplace transforms :

dy YT

dy

== 4+ X =Cost
dt

" Give that x = 1,t=0 when t= 0.
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