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1. (a) Let 11狐d ‘2 be two non intersecting straight lines in space. Consider血e arbitrary points

P噂1,yl ,Zl) on ‘l and J湿,y2,Z2) oin ‘2 having position veetors rl and z2 reSPeCtively

wi血respr畑to an origin O. Show’aPart from sign’血at血e shortest distance d between

血e two lines is given by

d(r2一生)・(壁X功
IQX到

where q = 41子十a2j十a3皇and ! = !,1叶b2!+b3! are direction vectors of ‘1 and ‘2

記s騰C心vely・

Consider the two straight lines

e. : PaSSeS through血e point ((ら9, 2) with direction vector(3, - l , l)

l2 : PaSSes through血e point ( -6,喜5, 10) with dir∞tion vector(鵜3’2,4)

珊e position v∞torS Of Pl and J2 are ○○3十7! + 6! and 3叶8! + 3興SP融vely・

(i) W証e down the parametric vector equations of ‘1 and ’2・

(ii) Show血at血e shortest distance d between血e two lines is 3v/菰

@) A plane inters∞tS血e Ox,Oy and Oz axes, reSPeCtively, at (a,0,0), (0・b,0) and (0・0,C),

where O is the origin of血e coordinate system. Find

(i) a unit nomal vector to this plane.

(ii) the perpendicular distan∞ between血e origin O and血is plane.

Using the fact that血e scalar triple p-utuet Of three copl種皿r vectors is eq血to zero,

show血at血e equation of血is plane can be written as

諾十二1・

2. (。) Find the scalar function栂y,Z) given that ∇◆二2夷+ (x2z+ l"+㌔痩

@) State血e Green’s血eorem in the plane.

Ⅵ誼fy the above血eorem for

売(y - S血可`九十cos青劫

where C is血e tri狐gle with vertices (。,0), (可2,0), and (7[/2, l).

1 Continued.
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regionDinthefirstoctantbounded byy2+z2 =9 and theplanesズ=0,yこ0,Z二Oandx= 2・ [90]

3. State血e divergence theorem of Gauss.

verify the divergence theorem for the vector held互= 2x2y十y2j+毎z2担ken over the closed

verify the Stokes・山eorem for the vector fi。d E = (x2 +y2 - 4y)串項+伽z +z2粧aken

over the surface S of the hemisphere Jr2 +y2十Z2 = 16 above the xサplane. Here’C is the

boundary of the hemisphere.
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