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Advanced Higher - Unit 3.2 Vector Theory - Solutions

Ex 1 Revision Higher of 3D Vectors

1.

(@ b.ct+ca+abd
b.c=1X0+1X2+2%X1=4; cca=0x1+2x0+1x1=1;ab=1%Xx1+0x1+1x2=3
b.c+ca+ab=4+1+3=8; Scalar

() (b.c)a+(c.a)b+(ab)e
(b-c)a=4(i+k)=4i+ 4k ;
(ca)b=1(i+j+2k)=i+j+2k;
(a-b)c=3(2j+k)=6j+3k

(b.c)a+(c.a)b+(ab)e=(4i+4k)+(i+j+2k)+(6j+3k)=5i+7j+9% ; Vector

© [dca)le: ()(ca)=4x1=4 ; |[(be)lca)la=4(i+k)=4i+4k ; Vector

(d)  [(b-c)c+ (b.a)a]- (b + 2a)

(bo)e=4(2+k)=8j+4 ; (ba)=1x1+1x0+2x1=3 (b.a)a=3i+3k
[[(b-0)c + (b-a)]a] = (8] +4k) + (30 + 3k) = 31+ 8j + 7k

(b+2a) = (i+)+2k)+ (20 +2k) = 30 + ] + 4k

[(b-c)c + (b-a)a]. (b + 2a) = (3i + 8] + 7k). (30 + j + 4k)

= (3i+8j+7k).(3i+)+4k) =3x3+8x1+7x4=45 ; Scalar
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2. A(1,6,-2), B(2,54), C(4,6,—3)

LengthAB=\(2—- 12+ (5-6)2+(4—(=2))2=V1+1+36=+38

LengthBC = /(4 —2)2+ (6 —5)2+ (-3 —4)2 =4+ 1+ 49 =54 =36

LengthAC=\(4— 12+ (6—-6)2+(-3—(-2))2=V9+0+1=+10

#-0-()-62) = (-()-()

ABAC=1%x3+(-1)x0+6x(-1)=3+0+(—6)=-3

AB.AC -3 3 _
[4B||[AC|  V38xv10 2495

- (-0-) - ==()0-()

BABC=(—1)%X2+1x14(=6)X(=7)=—-2+1+42 =41

coSA =

¢A = 98.85°

Eq’.B_c’_ 41 M _
[BA|[BC| V38x3V6 6v57

cosB =

4B =25.16°

a-()-()-() - ==()-()-)

CB.CA=(-2)X(-3)+(-1)Xx0+7x1=6+0+7=13

CB.CA 13 13 _
[CB|[CA| 3V6xvi0 6vis

cosC =

£C = 55.98°

J(exfﬁ)z -132 4
T = 5\/?7 =9.63
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——2 — 2 — 2 — 2

3. Prove |BD| + |AC| =2|AB| + 2|AD|
|AB|=[cD|=d ; [4D|=|BC|=b ;  |BD|=b-d ; AC=b
LHs = BD|' + [AC|" = |b—d|* +|b +d|° (Note : |x

LHS = |BD|" + [4€|" = (b—d).(b—d) + (b +d).(b + d)

I
I3
IS3

—2b.d+d.d)+(bb+2b.d+d.d)

(
(

Il
I3
IS

+d.d)+(b.b+d.d)

IS8
ISy

= 2|p|" +2|d|"

RHS = 2[4B| +2[4D[" = 2|d|* +2|p|" =2|b|" +2|d|* = LHs

4. Let unit vector be u = (xg' +yj+ ZE) ; a=1i (45°) and b=k (45°)

Using a.u = |g| X |g| X cos0°

1
x =1X1Xcos45° ; x=— (1

7 €y
Using b.u = |Q| X |g| X cos0°

1
z=1X1 X cos45° ; z=— (2)

V2
From equation (1) and (2) x =z

Also |g|=x2+y2+22=1 ; y2=0; y=0
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1 1
unit vector (—i + —k)
ﬁ_ —_

2
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5. Let unit vector be u = (xg' +yj+ ZK) ; a=—i+k (45°) and b=-2i+2j+k (60°)
Using a.u = |a| x |u| x cos6°

—x 4z =2 X1 X cos45° ; —x+z=1 (1)

Using b.u = |b| x |u| X cos6°

3
—2x+2y+z=3x%x1Xcos60° ; —2x+2y+z=§ (2)
Fromequation (1) z=1+x
, 3 1 1 x
From equation (2) —2x+2y+(1+x)=z ;—x+2y=§ ; y:Z-l_E
2 024 .2 2, (L x\* 2

Also |g|=x +y“+z°=1 ; «x +(Z+E) +(1+x)=1

x? + x—2+f+i +x2+2x+1=1

4 4 16 B
9%  9x | 1 _ ) 2 _
T+T+E_O ; 36x+36x+1=0
_ —36+V362-4x36x1 -36+6V32 —36+24V2 -3+2V2
*= 72 T 72 T 72 6
—3+2V2 -3-2V2
X=— and x=——
6 6

op 5 3 2V2 _1, 13422\ _V2 _ g (T3 2V2) _3+2V2
mr=Tg YT\ T e ~6 7T 6 ~ T 6
op 5= 3722 _1,1(-3-2V2) V2 g, (T3o22) _3-2V2
mr=Tg O A "6 7T 6 T 6
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l——

6 6 - 6

3+2\/‘ \/" 3422 3—-2v2. V2. 3—2\/2
6 ‘teltTs K) a"d< E)

Unit vectors are (

3+2\/‘ \/_ 3422 -3-2v2 V2.  3-2V2
c 61 c k| andu, = c l——J c k

(b) Give vectorsu; = <

If perpendicular then uy.u; =0

(—3+2\/§)x(—3—2\/§)+£x<_£)+(3+2\/§)X(3—2\/§)=
6 6 6 6 6 6

©-8 2 ©O-8_2 2 _, u . dieul
36 36 36 36 36 ence uq ana u, are perpenaicular
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Ex 2 - Vector Product in Component Form

L a=(3i+2—k) b=(i—j-2k)  c=(4i-3j+4k)

(@) bxe=(i~j—2k)x(4i~3j +4k)

ik
=1 1 —2|=(-10i-12j +k)
4 -3 4

ax(bxc)=(3i+2—k)=(-10i - 12j +k)

i j k
=] 3 2 1l = (—105’ +7j - 16&)
-10 —-12 1

() axb=(3i+2j~k)x(i~j~2k)

ij ok
=3 2 —1|=(-5i+5j-5k)
1 -1 -2

(ax b) x c=(=5i+5j - 5k) x (4i - 3j + 4k)

ik
=|-5s 5 —s5|=(5i-0j—5k) = (5i-5k)
4 -3 4
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(c) axb=(-5i+5]—5k)
ij k

axe=|s 7 1| (si-16-17%)
4 -3 4 )

(axb).(axc)=(-5i+5j - 5k).(5i - 16j — 17k) = 25 — 80 + 85 = —20

(d) (axb)=(-5+5]—5k) (bxc)=(-10i— 12j +k)

(axb).(axc)=(-5i+5j —5k).(~10i — 12j + k) =50 — 60 — 5 = —15

(e) ax (bxc)=(-10i+7; - 16k)

[ax (bxc)].c=(~10i+7j - 16k).(4i - 3j + 4k) = —40 — 21 — 64 = —125

2. a=(3i+2j+5k) b=(4+3j+2k)  c=(2i+j+10k)

(@) ng:(3g+2]_'+5g)x(4g+31_'+2g)

= (—112+ 14j + k)

B e~
w N I~
N Ul R
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(b)  axc=(3i+2j+5k)x (20 +] +10k)

= (15— 20j — k)

N W e
_ N I
(o=

o v I=

b.(axc)=(4i+3j+2k)x (15 —20j — k) = 60 — 60 — 2 = —2

= (—120+14j+k).(20+/+10k) = =22+ 14+ 10 = 2

(©) axc=(3i+2)+5k)x(2i+])+10k)

I
X
10
I

= (15— 20j - k)

DN W I~
_ N I
[y

o v I=

b.(axc)=(4+3j+2k)x(15i —20j = k) = 60 — 60 — 2 = -2
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3. a=(3i+j+2k)  b=(2j-k) c=(i+j+k)

i)
X
IS}
I

= (i+j—2kK) i ac=(3i+j+2k).(i+j+k)=3+1+2=6

e

W = e
_ I~
N X

bx(cxa)=(2—k)x (i+]-2k)

2| =(3i+] +2k)
-1

bx(cxa)=

S = 1=
N =~

(a.c)a=(2j—k).(i+j—2k) =6(3i+j+2k) = (18i + 6j + 12k)
d=bx(cxa)-(a.c)a=(3i+j+2k)— (181 +6j + 12k) = (~15i — 5] — 10k)
If b and d are perpendicular then b.d =0

b.d = (2]_ - K) . (—155' —5j - 10&) =0—-10+10=0 ; Henceb and d are perpendicular

4. a=(4i—2j+3k) b =50+ - 4k)
Vector perpendicular toaand bis =a X b

-2
1 -4

j k
3 | = (5i+31) +14k)

Ul A I
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() a+b=(i+j—k)+(2i—j+k)=(3)
k
—1
0

ax (a+b)= = (00 -3j - 3k) = (~3j - 3k)

W = e~
O I~

(© a(axb)=(i+j-k).(-3j-3k)=0-3+3=0

6. a=(4-k) Q=(45'+3]_'—25)
i j k
axb=|4 0 -1 =(3£+4J_'+12E) ; la x b| =+/32 + 42 + 122 = +13
4 3 =2

. 1o, . Lo, ..
Unit Vectors are E(3£ +4j + 12&) and — E(3£ +4j+ 12@)
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7. A(4,-8,-13) B(5,-2,-3) C(54,10)

—_—

AF = (5i—2j —3k) - (4i - 8j = 13k) = (i + 6] + 10k)

—

AC = (5i—4j — 10k) — (4i — 8] — 13k ) = (i + 4 + 3k)

1 —_—
Area of Triangle = > |AB X AC|

k
10| = (=221 +7j - 2k)
3

AB X AC =

= e~
OO I~

AB x AC| = (=22)? + 72 + (~2)? = V537

—_——

1
|AB x AC| = §V537 = 11.6 square units

N =

Area of Triangle =

8. Leave out lll
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Ex 3 - Vector Equation of a Straight Line

X 5 3
1. r=a+td= <y> = <—2> +t (1) ; Symmetrical Form 363;5 = # = ?
z 6 4

x 2 7
2. £=g+tg=<y>=<—3>+t(3> ;  Symmetrical Form x7;2=%=%
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2 —15 3

x 3 2 ) x—3 y—2 z+7
r=a+td=(y|=| 2 |+t|-15 ; Symmetrical Form = =
-7 3

12 -8 20 2
(b) d=b—a=|7|—-|-13]|=1(20 ; direction vector reduces to | 2
1 -9 10 1
N (12 2 , x—12 y—7 z-1
r=a+td=(y|=|7 |+t|2 ; Symmetrical Form = =
z 1 1 2 2 1
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3 -3 _ x—3 y
o)+t 0O ; Symmetrical Form ===
0 5 0

-

/’B_m o l
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Ex 4 - Vector Equation of a Plane

3 3
1. (a) Q-p=<—2>'<—1)=3><3+(—2)><(—1)+7><1=18 ; Vec.Eqn 3x —2y+ 7z =18
7

1
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a 4 a 1
2. (a) Q-£=<b>-(—2>=4a—2b+3c=0 ; Q-£=<b)-<1>=a+b=0
c 3 c 0

1
Solving Sim.Eqns x = ( —a > = (—1)
—2a -2

1 1
E'p=(—1>'(2)=1—2+6=5 ; Cartesian.Eqn x —y —2z=5
-3
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a 3 a —4
(b) Q-gz(b)-(—S)zSa—Sb—%:O ; ﬂ-£=<b>-(—1>=—4a—b+6c=0
c 6

c -7
b=—4a+ 6¢c subintoequationl; 3a—5(—4a+6¢c)—7c=0 ; 23a—37c=0
23 . 4+6(23> g 138 ,__10
T A I C 77 T T
a
a —Ea 37a 37
Solving Sim.Eqns x = (b) = 37 37b ] =1|-10
c 23 37c 23
37
1 37
np=-1]-({-10|=37+10+23=70 ; Cartesian.Eqn 37x — 10y + 23z =70
B 1 23
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v s () e

i j k
ABxAC=|2 o 1|=(-2i-6j+4k) ; —2x—6y+4z=k
0 2 3

Sub inapoint (2,1,3); —-22)—6(1)+4(3)=2 ; —-2x—6y+4z=2 ; x+3y—2z=-1

12§

10 ¢

C=(2,3.8)

5=(4.1.4)
L)

A=(24,3) 6
2 ‘- -
-

o erae(§)-(3) a6

ij ok
ABxAC=|_3 5 o|=(35i+21j+15k) ; 35x+2ly+15z=k
-3 0 7
Sub in a point (3,0,0); 35(3) + 21(0) + 15(0) =105 ; 35x + 21y + 15z = 105
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iJ k
n=ABxd=|_5 3 3|=(-3i-12j-17k) ; -3x-12y-17z=k
—4 1 0

-3 5
n-p= <—12>'( 8 ) =—-15-96+4+68 =—43 ; Cartesian.Eqn 3x + 12y + 17z = 43
- 17

j k
n=ABxd=|-3 5 2|=(4-2j+11k) ; 4x-2y+llz=k
0

2 4
n-p= <—5)'<—2)=8+10+33= 51 ; Cartesian.Eqn 4x —2y + 11z =51
- 11
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2 -1
5. ai-(3) (2]
4 1

i j ok
n=dixd;=|2 3 4|=(-5i-6+7k) ; -Sx—6y+7z=k
-1 2 1
-5 1
np=|(-6 0 |=—5-0—-7=-12 ; Cartesian.Eqn 5x+ 6y —7z =12
B 7 -1

7 2M
’ + 8
7 V@a-g.04) s

J
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o mesae (O )

ij k
n=ABxd=|1 —2 —o|=(-4i-3j+k) ; —4x-3y+z=k
1 -1 1
—4 0
n'p={-3]{1|=0-3+2=-1 ; Cartesian.Eqn 4x+3y—z=1
B 1 2
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Ex 5 - Angles Intersections between Lines and Planes

1 3
1. (a) g1=<—2> ;Qz=<0>
2 —4

1 3

2 —4

di.d, -5

cosf = =110° ; Acute angle is 70°

|di||d2] 35
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3 1
(© di= (5) p dy = (1)
4 2

3\ /1
gl.g2=<5).<1)=3+5+8=16 ;0 |di| =v50  |dy| = V6
4/ \2

d,.d 16
cosf = =1 =2 22.5°

|d1 ]| T V50 x V6

— =180° ; Acute angle is 0°
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2 1
2. (a) 41=(2) ,42=<3)
-3 -4

2 1
gl.gz=<2>.<3>=2+6+12=20 ;o || =v17  |dy| =26
-3/ \—4
dy.d; 20
cosf = — = °

= =18
ldilldz| - V17 x V26

5 6
gl.gz=<—14>.<7>=30—98+12=—56 ;o ldi]=15  |do] =11
2 6
di.d, —-56 ]
cosf = — =109.8° ; Acute angle is 70.2°

dilda] ~ 15 %11
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1 0
0 a=(3) ()
0 1

1 0
gl.g2=<—1>.<1)=0+1+0=—1 ;o ldi| =v2  |dy| =2
0 1
dy.d; -1 _
cosf = — = =120° ; Acute angle is 60°

&
o
b

1\ /1
Ql-éz=<1).<—1>=1—1+1=1 ;o ldi|=v3 |

1
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4 1
3. (o) d; =<—1> ; dy = <—2>
-5 4

4 1
41-22=<—1>.<—2>=4+2—20=—14 ;o |du|=vE2  |do| =21
-5 4
dy.d; —14 .
— = =118.5° ; Acute angle is 61.5° angle (90 — 61.5) = 28.5°

cos = =
|di||d2| V42 x V21

e el S SES R ——t—t —t—
S
(e
S
x
2 2
3 -2
2 2
di.d, = <6>.<—1> =4-6-6=-8 ; |d|=7 |d]=3
3 -2
di.d; —8 ,
cosf = = =112.4° ; Acute angle is 67.6° angle (90 — 67.6) = 22.4°
|dif|dz| 73
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2 10
() Ql=<3) :¢z=(2)
6 -11

2 10
gl.gz:<3>.< 2 >=20+6—66=—40 ;o |di|=7  |da| =15
6 -11
di.d; —40 ,
cosf = — = =112.4° ; Acute angle is 67.6° angle (90 — 67.6) = 22.4°

|d1||da| ~ 7x%x15

/
1 1
@ Ql=<1> ;Qz=<—2)
1 2
1\ /1
gl.gz=<1>.<—z)=1—2+2=1 ;o |di|=v3  |dy| =3
1/ \2
o= L ! 78.9° le (90 — 78.9) = 11.1°
cost = = = 78. ; angle —789) = 11.
di[lda] ~ V3 x3 !
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4. (@ Pp.gr ; =2 = i A+4=6u+7 ; A—6u=3
q—38 q—=6
;o= =K 22+8=4p+6 ; A-2u=-1
r—3 r—>5
; 1 =1 z =u ; A+3=5u+5 ; A—bu=2

Solve sim.equations ; A=-3 and u=-1 ; Pointis (1,2,0)
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-2 + 3
() P.qr) pT=/1 p_—1=u ;0 A+2=—-pu-3 ; A+p=-5
q—9 q—7
; Tz/l Tzu ; 2A+9=2u+7 ; A—u=-1
r—13 r+2
; 3 =1 3 =u ; 31+13=-3u—-2 ; A+u=-5
Solve sim.equations ; A=-3 and p=-2 ; Pointis(—1,3,4)
|v,a‘F
g
¢ 1 1
’ ] 1
F 1T
’: 1 1 .20
# 1 1
Page 30
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5. () x+y+2z=2 and x—-y—z=5

Eliminating y from the equations by adding gives; 2x+z=7

i Zz=—2x+7
Fromequation2 ; y=x—z-5
Letx=t ; z=-2t+7 ; y=t—(-2t+7)-5 y=3t—12
Line §= yzi = % ; other formats are possible !
(b) 2x—y=3 and x+y+4z=1
Eliminating y from the equations by adding gives; 3x+4z=4 ; x= —§z +§

Fromequationl1 ; y=2x-—3

Letz=1t = 4t+4 —2< 4t+4) 3 = 8t
ctz=to x= A W R y=73t73
x—i y+l 1
— =—% =7 ; multiply throughbya 3
3 3
4 1
X — 3 y+ 3 z
Line = = —; all formats are possible !
—4 -8 3
A4
ST
,.:
e
o -
L P e
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(c) A:2x+3y+z=8 B: x+y+z=10 C:3x+5y+z=6

2
The normal vectorof A: a= (3)
1

)

3
The normal vectorof C: ¢ = (5)
1

The normal vectorof B: b

The direction vector of the line of intersection of A and B is parallel to a X b

(3]

axb=

i ]k
2 31
1 11
If (axb).c =0,

the direction vector of the line of intersection is perpendicular to the normal vector of the plane C.
i.e. the three plane intersect on a line.

Letz=0, A:2x+3y =28 B: x+y=10 C(C: 3x+5y=6

x =22 y=—12  Hence point on the intersection line is (22,—12,0)

The point also satifies C,since 3x + 5y +z =6 ; 3(22)+5(-12)+0=6

. L. x—22 y+12 z
The line equation is =T =1
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6. (a) Subin forx,yand z in equation 2
24+)+4(1—t)+3t=9 ; 8+2t+4—4t+3t=9
t+12=9 ; t=-3
x=4+(-3)=1 ; y=1-t=1-(-3)=4 ; z=3t=3x-3=-9

Coordinate is (1,4,-9)
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(b) Rearrange equation lintot =

x=3t+1 ; y=t+2 ; z=4t+1

Sub x,y and z into equation 2

Gt+1)—2(t+2)+3@t+1)=26 ; 3t+1—-2t—4+12t+3=26

13t =26 ; t=2
x=3X2+1=7 ,;, y=242=4 ,; z=4Xx2+4+1=9

Coordinate is (7,4,9)

7. P(1,2,1) linedirectiond; = (1,—1,2) Plane direction d, = (1,2,3)

iJj k
n=d; Xdy=|1 -1 2 =(—7L’—]_'+3K) ;0 —7x—y+3z=k
1 2 3
-7 1
E-P=<—1)-<2>=—7—2+3=—6 ; —7x—y+3z=—-6; 7x+y—3z=6
B 3 1
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8. (a) Rearrange line equation intot =
x=2t—-1 ,; y=—-t+2 ; z=2t—3

Sub x,y and z into plane

32t —-1)—(-t+2)+(R2t—-3)=10 ; 6t—3+t—2+2t—-3=10

x=2%X2-1=3 ,; y=-2+42=0 ; z=2%Xx2-3=1

Coordinate is (3,0,1)
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(b) di =(2,-12) Plane directiond, = (3,-1,1)

L j k
n=dXdy=2 -1 2 =(£'+4J_'+k) ;0 —7x—y+3z=k

3 -1 1

X 3 1 ) x—3 y z-1
r=a+td=(y|=|0]|+¢t|4]| ; Symmetrical Form ===

7 1 1 1 4 1
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4 2 2 1
9. (a) AB = b—a= ( 0 ) - (—4) = ( 4 ) ; direction vector reduces tod = ( 2 )
-5 3 -8 —4

u B=(4,0,-5)

-2 2 —4 2
(b) AC = b—a= (—6) - (—4) = (—2) ; direction vector reduces to d = (1)
1 3 -2 1

2 1
If Lthen dy.d, =0 ; (1).(2>=2+2—4=0 ; Hencelis 1 M
-4
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(¢) Plane containing L amd M

d; = (2,1,1) Plane directiond, = (1,2,—4)

]k
n=dxdy=l2 1 1|=(-6i+9+3k) ; —6x+9y+3z=k
12 —4
—6\ (2
np=k ; 9 |.|-4])]=-12-36+9=-39 ; —6x+9y+3z=-39
- 3/ \3

2x—3y—z=13
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10. (a) L parametric equations x=2—-t ; y=-34+2t ; z=-1-—4t

Sub x,y and z into plane 2x +3y +z = —6

LHS 22-0+3(-3+20)+(-1—-4t)=4—-2t—9+6t—1—4t=-6=R.H.S

X 3 2
(b) f=g+t§=(y>=(2>+t(3> ; x=3+4+2t y=2+3t z=-4+t
1
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(c) Subx,yand zintoplane2x +3y +z = —6

2B3+20)+3Q2+30)+(—4+0)=—-6 ; 6+4t+6+9%—4+t=—6
8+14t=-6 ; t=-1
x=3+2x(-1D)=1 ; y=2+43%x(-1)=-1 ; z=-4+(-1)=-5

Intersection Point between M and the Plane is (1,—1,—5)
If (1,—1,-5) lies on L then it will satisfy L equations.
1=2-t =2t=1 ; -1=-342t =2t=1 ; -5=-1—-4t =t=1

Hence (1,—1,-5) lies on L.
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3 2 1 1
11. (a) AB = b—a= (—2) - ( 1 ) = (—3) ; direction vector d; = (—3)
1 -1 2 T 2
X 2 1
£=g+tg=<y>=( 1 >+t(—3>
z -1 2

L Parametric form x =2+t ; y=—-4+2t; z=3—4t

M Parametric form x=11+4t; y=3+2t; z=1+t

x—11 y—-3 z-1 4
= = direction vector d, =| 2
4 2 1 — 1

1 4
If LM 1 then dy.dy=0 ; <—3).(2)=4—6+2=0 ; Hencelis 1LtoM
2

1
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4
(b) P221,-1) d,= (2) direction of M
1

Planeis L toM we have 4x+2y+z=k

4 2
np=k ; <2>.<1>=8+2—1=9 ; Ax+2y+z=9
B 1/ \2
Plane and line M intersect at C M: x=11+4+4t; y=34+2t; z=1+t

Sub x,y and z into plane 4x + 2y +z =9

411+ 4)+2@+20+(1+t)=—6 ; 44+16t+6+4t+1+t=9
51+21t=9 ; t=-2
x=11+4x(-2)=3 ; y=3+2x(-2)=-1 ; z=1+(-2)=-1

Intersection Point C between M and the Plane is (3,—1,—1)

A(21,-1) B@3,-21) C(3,-1,-1)

Distance AC = [(x, — x1)% + (¥, — y1)? + (2, — 27)?

Distance AC=(3-2)2+(-1-1)2+ (-1 - (-1))2=vV1+4+0=15

Distance BC =/ (x; — x1)% + (¥, — y1)? + (2, — 21)?

Distance BC = /(3 —=3)2+ (-1 —(=2))2+(-1-1)2=Y0+1+4=+5

Hence C is equidistant from A and B.

s

--9--

\
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4 1 3 1
12.(a) AB=b—a= ( 5 ) - (—1) = ( 6 ) ; direction vector reduces to d; = ( 2 )
—7 2 -9 - \=3

v ()= ()e(3)

Parametric form x=1+t; y=—-14+2t; z=2-3t

x—1 y+1 z-2
1 2 =3

Y
14, *

(b) Parametric form x=6+4t; y=2+t; z=1+2t

x—6 y—-2 z-1
4 1 2

4
direction vector d, = (1)
T 2

1 4
If linesare L then di.d, =0 ; <2).<1>=4+2—6=0 ; Hence Lines are L
-3/ \2
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p—1 p—2©6

(c) Ppqr) ; Tzl 3 =H ; A+1=4u+6 ; A—4u=>5
q+1 q—2

; — =1 —=u ; 2A—1=u+2 ; 22—u=3
2 1
r—2 r—1

; 3 =1 > =u ;0 —3A+2=2u+1 ;324+2u=1

Solve sim.equations ; A=1 and u=-1 ; Pointis(2,1,—1)
Page 45
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