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. 1._(a) Find two vectors of length 2 which make an angle of 7/3 with the vector [2,4].
.\‘LJ ([:{(b) Find the area of the parallelogram determined by the points
(,) y P(1,1,1),Q(1,2,1), R(-1,2,5).
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2. (a) Find components of @
Lb\ (i) along b and
o (ii) perpendicular to b, where 7=[2,-1,3, b=1[22, il
— (b) Use vectors to show that the diagonals of a parallelogram are of equal length
LQ if and only if 1. 7L guias too D i M, \ “,\'13\',__ ‘.{I} '
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3. (a) Find the distanced of the point (1,2, 1) from the plane z + y + z = 6.

,ld\ (b) Find the equation of the sphere whose center is (1,2,1) and which is tangent
= to the plane  +y + z = 6.

Tl (c) Show that all points P(z,y,z) equidistant from the planes ¢ +y + z = 6 and
9 k z —y + z = 6 are given by the equations

z+y+z—6=x(z—y+z-6).

'L 1
U (d) Use (c) to show that points equidistant from the planes z +y +2 =6, z—y+z=6
' lie on 2 perpendicular planes.
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ﬂ 4. (a) Find the lin of the planes 2z +y+z=2and z + 2y +z = 3.
(b) F nd the equation of the pl e through (1,2, —1) which is perpendicular to the
e you found in part (a). ' '
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5. (a) Show that the lines

,.__‘\“ .
. Ly: z+1=4, y—3=t, z-—1=0
5‘ L,: z+13=12t, y—1=6t, z—2=23t
intersect. » o
f\:—).v.
)

(b) Find an equation of the plane containing the lines L, and L, (given in (a))-
Sns (= | xxl 2 4%, «Jfgc\g, = |
| - ,

At = 12s, Y-lE s, 2-1=34
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6. (a) Find the equations of the surfaces obtained by rotating the curve y = 2z% in
()”kt the yz-plane about

> (i) the y-axis

. g b) Find an equation of the surface consisting of all points P(z,y,z) equidistanf
from the point (0,0,1) and the plane z = —1. Identify and sketch this surface.
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% (a) Find the equation of the surface z = 3z% + 3y* in (i) cyhndrlcal (i1) spherical
coordinates. -

/%" (b) Find spherical coordinates of the point with rectangular coordinates (1, v3,—2).’

27 (c) Describe the region in space that satisfies the inequalities

0<r<2sinf, 0<2<3.

Sketch this region. .
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