(a) —4 3 -7
AB=[7|-[4]|=|3]| (md
5 -2 7

« AB=—Ti+3j+7k

(b)

[AB| = /(=72 + 3+ 7> (MD
— /49 + 9+ 49 = V107

(Total for question 1 is 4 marks)

o V3 +E2+22=7 (M)
e 9+k*+4=49= k=36 (M1)
o k=16

(Total for question 2 is 3 marks)

(a) -8 -5 -3
AB=|2|-[7]|=[|-5| mD
-1 -3 2
e AB=-3i—5j+2k

®) 4B = V(=37 + (-5 +2* (WD
e =v9+25+4=+/38
(Total for question 3 is 4 marks)
-5 x -2
{7+l =(3) MO
2 z 6

e S54+x=-2=>2x=3
e T+y=-3=y=—-10and24+z2=6=2=4

(Total for question 4 is 3 marks)

—6 8 2
e BC=|-2|+[-5]=(-7] &D
1 4 5

e BC =2i—7Tj+5k




by

6 .

;

A
(b)

|AB| = /62 + 22 + (-1)? (M1
=136 +4+1=+/141

Resultant = F1 —+ F2 -+ F3 @

—-5+4+3 2
Resultant = 7+6-—5 = 18] (m»)
4—-2+3 5

Resultant = 2i + 8j + 5k

8

PQ=q—-p=|—-6] =2(4i —3j+5k) (M1)
10
12

RS=s—r=|-9| =3(4i— 3j +5k) (M1)
15

Q- 3RS @D

Since PQ is a scalar multiple of RS, they are parallel.

7 3
e AB=|-5] — 4
3 _
e OD=0B+ BD = —5 +
a—3
o AC = -1 (M1)
-2

(@a—3)°+ (1) + (-2)* = 5> (M1

o (a—3)2=20=a—3 =20 =25 (since a > 0)

a=3+25

CHY)
) —14

(Total for question 5 is 5 marks)

(Total for question 6 is 3 marks)

(Total for question 7 is 4 marks)

(Total for question 8 is 5 marks)




10

11

(a)

(b)

(a)

(b)

(a)

(b)

(c)

3 5 —2
BC=c-b=[-7]-|-10|=|3] &
—2 2 —4

BC = —2i+3j — 4k

OA=2i—-3j+4k

CB=—-BC =2i-3j+4k (M1)

Since QA = €'B, the opposite sides are parallel and equal in length, therefore OABC'is
a parallelogram.

(Total for question 9 is 5 marks)

6 4 2
AaB=|1]|-|-2]=(3] &
-9 -5 —4

AB = 2i + 3j — 4k

OC = 4i+ 6j — 8k = 2(2i + 3j — 4k) (M1)
OC = 2A4B, so OC and AB are parallel but of different lengths. Therefore OABC is a
trapezium.

(Total for question 10 is 4 marks)

2

AB=|-3| @D

-2
|AB| = /22 4+ (—=3)2 + (—2)2 = V17

Midpoint = (13, =2=5 4£2) — (2, -3.5,3) (MD)

Midpoint vector = 2i — % j+ 3k

4—2 2
QP=p—q=|2-5]=|-3] (M)
1-3 —2
2
AB = | -3 | (M)
—2

Since AB = QP, the sides AB and QP are parallel and equal in length, so ABPQ is a
parallelogram.

(Total for question 11 is 7 marks)




12

13

(a)

(b)

e AB =

2—a —a
AB=[3—-b|andAC = [1-b | (M1)

1 -1
(2—a)?+B-0b)2+12=(—a)’+ (1 —b)*+ (1) (M1
4—da+a*+9—6b+b+1=a’+1—-2b+b>+1 (M1)
14— 4a—6b=2-2b=12=4a+4b=a+b=3 (AD)

Base BC = /(—2)2 + (—2)? + (-2)? = V12 (M1)

Midpoint M of BC = (1,2,3) (M1)

Heighth = |[AM| = /(1 —a)>+ (2— )2+ (3 —3)> (MD)

Substitute b =3 —a:h = /(1 —a)?2+ (2— (3 —a))? = /2(a — 1)2 (M)

Area = 5 x V12 x /2@~ 1)2 = V8 = 3(2(a—1)*) =8 = 6(a — 1) =8 (MD)
(a—1)?=%=a=1+% = DA andp— 203

3

(Total for question 12 is 10 marks)

1-(-3) 4

4-5 |=[-1] (D

7—-1 6

o |AB| = /42 + (-1)2+62=+/16 + 1 + 36 = /53

(Total for question 13 is 2 marks)




