Revision Set C — Paper I & Paper II Style Questions
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— — — —
1. (a) If OA = 3i-2j+k and OB = i+2k.find 208+3A0.
(b)  The angle between the vectors u = 2i— j+3k andv = i+4j-2k is 0.
a

J1dx2l

(c) Find a unit vector perpendicular to 2i + j—3k.

Find a given that cos® =

2. Find, in L. parametric form ;s Cartesian form
the line of intersection of the planes 3x+ 2y -z = 6 and x+4y-z = -1 .
3. Find the cosine of the acute angle between the lines
x=—-1+20hy=1+3Az=2-Aandx = 7+58,v=-8-3u,z=-2+L.
dent.
4. IfA = 2 -l X = || where x, y#0 and AX = kX where k is a constant, find the
-1 2 y
values of k for which the equation is true.
N oidic 5. The position vector of two particles, A and B is given by r, = ati+ (by —5¢2) j+ r*k
and ry = 8ti— 44 + 4k . 1f the two particles collide at a point in space find when and
where they collide and the values of a and b.
o k. 0 2 1 x+2v4+2z =1
6. Find A2if A = | | | 1|.Hence solve the system equations 2y+z=-2.
-1-2-2 x+y+z =20
7 4 The matrices A, B and X are such that A-! = Wb JiBl= wm and ABX =1, wherelis
z the unit matrix, find BX, X and AX in terms of A and B.
47 ark (b)  Find the time taken, to the nearest minute, for the salt concentration to rise to

6 grams per litre.

™~
+
p—
0

) — ! —
Let the position vectors of points Aand Bbe OA = -2i—-j+kand OB = i-2j-k.

12 oy
Find (a) AB.
(b)  the angle AOB to the nearest degree.
(c)  the position vector of a point C if B is the mid-point of AC.
the point :
9, Let A = wl mua where i? = —1 . (a)  Show that A? = 2A + 31,
—Ll

(b) Find A~! interms of A and 1.
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10.

1.

12.

13.

14.

15.

The position vectors of particles A, B and C from a fixed point O, at any time 7, are given
by ry = 2125+ (t+4 1)j,ry = 2ti+(2t—4)j and r = b*i + (bt +4)j where bisa
constant.

(a) Find the minimum distance from O to the path of particle B.
(b)  If particles A and C collide, find when they collide and the value of b.

If a2l|xl 2 |1 ,where a e R (a) find |*

11|y 2 y

as a matrix in terms of a.

X

(b) state when is not defined.

v
(c) find xand y if a = 3.

(a)  The triangle ABC is such that AB = 3i+6j—2k and AC = 4i— j+3k.
Find i ZBAC ii. the area of AABC
. . . i l l . - ~
(b)  PQRS is atrapezium with PQ = p. PS = s and SR = 3p . T is the midpoint of

[QR]. Express the following in terms of p and s.
— —

— —
1. PR il OR iii. PT iv. ST

(a)  Giventhat M = |08 =S8 Goq ger(ar) .

sinf cosB
2 : i
(h) IfA = |~ 9, deduce an expression for A" ,n=1.,.
01
321
(¢)  Find the value of a such that the matrix M = | o | 3| issingular.
-lal

The position vectors of the points A, B and Care i — j + 20, 2i+ j+4k and 3i + 4k
respectively. Find

(a)  the angle BAC to the nearest degree.

(h) the area of the triangle ABC.

(c) a vector equation of the plane ABC.

(a)  Find the i, vector il. parametric and iii.  Cartesian

2 3
equation of the line through the point with position vector ﬁ wu & parallel to Tu .

(b)  Find the position vector of the point of intersection of the lines

i1 = mm_qf AWL HG gl Qbi_ﬂ_u

W = NM_ and wlwm = 3—y = z parallel?
ii. Find the point(s) of intersection of the lines in i. What do you conclude?

o Are the straight lines x— 1 =
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re given | 4 A7 3
R 16. Find the acute angle between the lines r = | 2|+ A{3 | and r = [ -4 |+ 1|2

4 | l 3

—
17. The position vectors of the points A, B and C are givenby QA = i+2j+ 2k,
— —
OB = i+aj-2k and OC = bi+3j+ck where a,b and ¢ are constants. Find
- l . . l
(a) aif OA isperpendicularto OB .

(b) b and ¢ if O. A and C are collinear.

18. Find a unit vector perpendicular to both 2§+ j+k and 3 j -2k .
o A ]
19. letA = |1 2 1|.Find all real numbers k such that the matrix A — &I has no inverse.
2

L5
L3

idpoint of

20. Let A L bl B = wc_ﬁ.n ! and X =
34 0 21 7 )

(a) Evaluate i BC ii. B!
(b)  Find the equations of the planes produced from the matrix equation AX = C.
(¢c)  Give the vector equation of the straight line where the two planes in (b) meet.

—s — —
21. OABC.DEFG is a cuboid with OA = xi,x>0,0C = 3j and OD = 4k.

— —
(1)  Find x if the angle between the diagonals given by OF and AG is a right angle.
(b)  Also find x if the same diagonals are 60° to each other.

[+ 4k 22. State the position vectors, OA and OB of the points with coordinates A(2, -2, Dand
B(4, 0, -3) respectively. Find the angle between the vectors OA and OB.

102 -10-2
23, IfA=|3 1 (|andB=|2 | 5|,evaluate ABand use your result to solve the

—

Cartesian -10 -1 10

_ 3 Xz =1
_.:o:oh u

g] simultaneous equations 2x+y+5z = 1.

x+z=2

24.. Suppose A = T & , B = . ,.C = 5 , D= 12| For euch of the following,
4 24 34
either find the matrix or give a reason why it cannot be found

(@) AB (b) BA (0 C+D (d) c'D

z parallel?

pnclude?
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