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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Fourth Semester B.E. Degree Exan‘fiwiiation, Feb./Mar. 2022
Advanced Mathematics - 1l

3 hrs. b, " wMax. Marks: 100

Note: Answer any FIVE full questions.

If [, m, n are the direction cosines of a straight line, then prove that P+m?+n?=1.

(06 Marks)
A hne makes angles o, B, y, & w1th four diagonals of a cube, prove that
cos’oL + cos B + cos v+ cos ’5=14/3. (07 Marks)
With the usual notation, denve the equation of the plane in the form /x + my + nz =p.

(07 Marks)

Find the equation of plane which passes through (-10, 5, 4) and is normal to the line joining
the points (4, -1, 2) and (-3, 2, 3) line joining | the points (4, -1,2) and (-3,2,3). (06 Marks)

Find the image of the point (1, 3, 4) in the plane 2x -y +z + 3 =0. (07 Marks)
Find the equation of a line which passes through the point (-2, 3, 4) and parallel to the planes
2x+3y+ 4z =5 and 4x+3y+52——6» (07 Marks)

Fmd the unit normal to both the vectors a+b and b+ ¢ if a= i+j-k, b=—i+ 2y +k

and ¢ =1-2j+3k. i v Y (06 Marks)
Find the value of A so that the vectors a~21—3j+k B=i+23*3l& and ¢ =j+Ak
are coplanar. ‘ (07 Marks)
Prove that @ x (b XG) = (5 &)b-(a. b) ¢ ; -y (07 Marks)

A particle morves along the curve r=2t2§+(t2 —4t)3'+ (3t—5)k . Find the components of

velocity and acceleration in the direction of the vector c=i- 3} +2k at t=2. (06 Marks)

If o =x>y*z° and f = 2xi +3y]+4X ﬁnd fVo and Fx V¢ at (1,1, 1). (07 Marks)
Find the directional derivative of ¢ = x yz + 4x7° at the point (1, -2, -1) along the vector

A= 2i ——_] 2k. ; (07 Marks)

If @ is a vector function and ¢ is a Scalar function then show that

curl(¢pa) = p(curl a)+ gradp x a. (06 Marks)
If ¥ =xi+ y} +2% then show that Vr" = nr" 7 . (07 Marks)
Find the constants fa, b c SO that the vector field
f=(x+ 2y +az) i+ (bx — 3y z)j + (4x +cy +22) k is irrotational. (07 Marks)
. g
Prove that L{t"} = % , where n is a positive integer. (05 Marks)
L S
Find:i) L{e? cos’t} ii) L{2'cos’t} (10 Marks)
Find: L{te' sin3t}. (05 Marks)
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If L{£(t)} = F(s) show that L{j f(t)dt} = f—(s& N

Find:

3 -
o T s+a) .. L*‘[ s+
) [ Og(erb R s +9s+20

Find: 17| —23=1
s2+2s+17

Using the Laplace transform me%hod, solve the initial yalue‘"problem.

d’x  2dx P dx
———+X=¢€ ”;‘XO ZO, —(0 = =
e dt : o2 dt ©®
Using Laplace transform method solve

iy

dy ey
o + 4& *;4}’;: €

¥(0)=0=Y©)

* ok ok k%
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