Pure Mathematics Year 2 SolutionBank

Vectors 12B

1 4 ¢ fi+j—K/=B+2+ (-1
1 a a=|2 b=|-3
. : =J1+1+1=3
. d [5i—9j—8K| =152 +(-9)* +(-8)’
i a-b=|5 =/25+81+64 =+/170
-9
e |i+5j—7k|=«/12+52+(—7)2
~1+12) (11 =1+25+49 =75
4+15 19
5 2 7
b a-Dbis parallel since 5a p+g=|0+| 1 |=1
—2(a - b) = 6i — 10j +18k. 2 -3 1
—a + 3bis not parallel as it is not a ) ; 5
multiple of 6i — 10j +18k. B
b q-r=|1|-|4|=5
3 -3 3 -3 2 -5
2 3a+2b=3| 2 |+2|-2|=|2
-1 4 5 5 2 7 14
c p+q+r=|0|+| 1 |+|-4|=|-3
2) (-3 2 1

3i +2j + 5k :%(6i+4j+10k)

So the vectors are parallel. o
1 P d 3p-r=3/0|- } { 1 4
4

-4 r . ,

i : e p-2q+r=|0|- +
a+2b=(1+2p)i+(2+2q)j + (-4 +2n)k X )
(1+2p)i + (2 +20)j + (—4 + 2r)k = 5i + 4 &\ (4N (7
1+2p=5=p=2 =0|-| 2 |+|-4|=|-6
2+2q=4=09=1 2) (-6) | 2) (10
—4+2r=0=r=2 - -

6 AB=b-a sob=AB+a
4 a |3i+5j+k|:«/32+52+12 - , ]
=9+25+1=/35 b=| 4 |+|-7|=|-3
-1 3 2
b |4i-2k|= «/42 +02 +(=2)?
—16+4 =20=45=25 Position vector of B is 7i — 3j + 2k
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7 || =Nt 42243 =7

t?+4+9=7
t?+4+9=49
t? =36

t=6ort=-6

8 [a]=+/(51)% +(2t)* +1* =310
J25t2 + 412 +t2 =310
J30t2 =310
30t2 =9x10
t? =3

~JBort=-3

9 a i Position vector of Ais 2i + j + 4k
Position vector of B is 3i — 2j + 4k
Position vector of C is —i + 2j + 2k

i AC=0C-0A
=(—i+2j+2k)—(2i+j+4k)
— 3i+rj-2k

b i |AC|=\3"+17+2* =14
i |OC|=1?+27+2* =\8 =3

10a PQ=0Q-0OP
=—i+3j—5k—(3i+7k)
— _4i+3j-12k

b Distance between P and Q is

[PQ|=+/4? +3* +12° = /169 =13

¢ Unit vector in the direction of PQ is
4. 3. 12

%(—4i+3j—12k)=——|+—]——k

13 137 13

11a AB=OB-O0A
= —2i+3j+k —(4i—j—2k)
=—61+4j+3K

SolutionBank

b Distance between A and B is

A8 F -4+ 7 - V61

¢ Unit vector in the direction of AB is

%(—6i+4j+3k)
__5 I+ 4 j+ 3 k
J61 61" (61
12a |p|=v3+42+22 =29
5= tp
Ipl
S D S S
\/E J29° 29
b |o|=v2+42+7=J25=5
o1 1 s
=Hq——(ﬁu—4j—ﬁk)
£—ﬂj—£k
5 5 5

L T(-41-20)

c |r|:m:r:4
f:H (Il 24/2j -3k
. 22, B

_NS W2, N3y

4 4 4

13a AB=0B-OA
—8i —3j+3Kk —(8i—7j+4Kk)
—4j—k

AC =OC -OA
—12i —6j+ 3Kk —(8i — 7j+4K)
—4i+j-k

BC =OC -OB
—12i —6j+3k — (8i —3j+3K)
= 4i-3j
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13b ‘ﬁ‘=x/42+1=\/1_7 ii cosey:%:w’y:GZ.BO
[AC|=V#* +1+1=\18 =32 5
. iii cosf, =—==6,=355°
[BC|=\4? +3° =25 =5 J74
¢ As the sides are all different lengths, the c |2i _3k| - \/1_3

triangle is scalene. . 2
i c0sl, =——==6,=56.3°
. V13
14a AB=0B-0A
=i—2j+5k —(3i+4j+8k
( ) i cosayzizey:90°

= —2i-6j—3k J3
AC =0C -OA -3
iii cosf, =——= =6, =-146.3°
=7i-5j+7k —(3i+4j+8k) N
=4i-9j—k
) 16 LetAbe(2,0,0),Bbe(5,0,0)and C be
. 4,2,3).
BC =OC -OB (4.2,3)
= 7i—5j+ 7k —(i—2j+5k) \E\—s
= 6i—3j+2k o
‘AC‘ =22 122 432 = 7 ~ 4.123
D _ 2 2 2 _ _ .

b |AB|=2"+6"+3" =49 =7 BC|=E+ 2" +8 =14 ~3.742
[AC] =449 +1= B8 =72 cos ZABC = 214717 6 o670
[BC|=V6°+3°+2° =49 =7 2x3x+14

ZABC =74.49..°
¢ Triangle ABC is isosceles. Area of triangle
1 .
Since angle ABC =90°, angle BAC = 45° =Ex3xﬂ xsin74.49...°
=5.41
15a |-i+7j+k|=+/51
i cosd, =‘F11:>9X ~98.0° 17 |[PQ=V3 +142° =14
‘Q_R" =22 +424+37 =29
i cos6, =——=0,=114° |PR|=|PQ+QR| = V1+3° +5° =35
NG
1 Using the cosine rule:
lii cosd, =——==06,=82.0°
V51 35=29+14— 22914 cos Z/PQR
4
i+4j = c0s Z/PQR = ——=0.1985...

b [3i+4j+7K| Bﬁ Q=755

i oSO, =—— =6, =69.6° ZPQR =78.5° (1 d.p.)

N
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Challenge

The vector a=-2i+6j—3k will be in the same
vertical plane as the vector b =-2i +6j.

So the angle a makes with the xy-plane is the
angle, @, between a and b.

b| 40
cosf =—=——=0.9035...
la| /49

0=25.4°(1dp)
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