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

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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Note: Answer any FI VE full questions.
1 a. Prove that the sum of the squares of the direction cosines in equal to uhity. (06 Marks)
b. Ifcosa, cosP, cosy are the direction cosines of a line. Prove that '
(i) sin’ o +sin’B+sin’y=2,
(i)  cos2a+cos2PB+cos2y=—1 , (07 Marks)
¢. Find the image of the point (2, =1, 3) in the plane 2x + 4y +z-24=0. (07 Marks)
2 a. Find the equation of the'plane in the intercept form;” (06 Marks)
b. Find the equation of the plane which passes through (3, —3, 1) and is perpendicular to the
planes 7x+y+2z=6 and 3x+5y—-6z=8. (07 Marks)
c. Show that the lines — =S y;7 =Z +53 and x-7—8 = y;4 =272 are coplanar. Find their
common point. ‘ (07 Marks)
3 & Find sine of the angle between the vectors ) 23 +k and 1- 23 +2Kk . (06 Marks)
b. Find the constant ‘a’ such that the vectors 2i- 3 + 12 i+ 23 ~3k.and 3i+ aj +5k are
coplanar. (07 Marks)
2 4
€. Prove that [ax b, bx ¢l a} = iia b c} . \ (07 Marks)
4 a. A particle moves along the curve x =1—t*, y=1+1t, z =2t -5 where t is the time. Find
the velocity and acceleration at t = 1. - (06 Marks)
b.  Find the unit normal vector to the surface xy +x +zx =3 at (1, 1, 1). (07 Marks)
c. Find the angle between the surfaces x’>+y?+2z>=9 and x =z>+y? -3 at the point
(2,-1,2). (07 Marks)
5 a.  Find the directional derivative of ¢ =x’yz+xz’ at the point (~1,2,1) in the direction of
woh_ -2k . i ' (06 Marks)
b. Show that the vectors F = (2xy +22)i+ (x> +2xy)j+(y> +2zx)k is irrotational. (07 Marks)
c. Given that F= (x+y+ l)iA + 3 —(x+ y)lz , show that FeurlF=0. (07 Marks)
!
6 a. Using the definition show that L[t“]: ?;1 ) (05 Marks)
b. Find L[tcosat]. (05 Marks)
c. Find L{_tt...b_j (05 Marks)
d. Find L[cos(at +b)]. (05 Marks)
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7 a. Find L™ E——%S—ﬁ} (05 Marks)
S
Cooal s+2
b. Find L™ ————S-m:I . (05 Marks)
. [ 8% hg=d
c. Find L'|—> 572 | 05 Mark
S(5+3)s5-2) SRR
d. Find L'| log %—?} A - (05 Marks)

8 subject to the condition,
(10 Marks)

y"+4y'+3y =0 subject to

(10 Marks)
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