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Ex 26.1

Scalar Triple Product Ex 26.1 Q1(j)

We have
[ 5 ][5 BT [k 1 7]= () B+ (3B (i)
—EE+ii+)]
=1+1+1
=3

Therefore, [1 j K +[7 £ ]+[k7 7]-3

Scalar Triple Product Ex 26.1 Q1(ii)
We have
[:.2 i fc]+[§ E }]+[;} i ﬁ]={1€x J) e (i) j+ (e )20
=2k-k+(—j)-j+(H)-2
=2-1-2

Scalar Triple Product Ex 26.1 Q2(i)
We have
1 4

[a5z]-
3 0
=2(-1-0}+3{-1+3)
=-2+6

=4
Therefore, I:;:EE]=4

2 3 0

Scalar Triple Product Ex 26.1 Q2(ii)
We have
1 =2 3
2 1 -1
o 1 1
=1{1+1)+2{2+0)+3(2-0)
=2+4+6
=12
Therefore, [E; A E] =12

[a3:]-

Scalar Triple Product Ex 26.1 Q3(i)

We know that the volume of a parallelepiped whose three adjacent edges arez b ¢
is equal fo |[E ) E]|

We have
3 4
[E B E] = E 2
-1 2
=2{4-1)-3{2+3)+4(-1-6)
=6-15-28
=—0-28

=37
Therefore, the volume of the parallelepiped is[E B E]| =|—37|=37 cubic unit.

Scalar Triple Product Ex 26.1 Q3(ii)
PR e I Vo N e, AL
We know that the volume of a parallelepiped whose three adjacent edges area b.c
is equal to |[E b E]|
We have

[EEE]=

2 -3 4
1 2 -1
3 -1 =2
2—4-1)+3(2+3)+4(-1-6)
—10+3-28
—10-25

=-33
Therefore, the volume of the parallelepiped is[ 2 & ¢ |=|-35|=35cubic unit

mm Wondershare
PDFelement

Remove Watermark g



https://millionstar.godaddysites.com/
http://cbs.wondershare.com/go.php?pid=5239&m=db

https://millionstar.godaddysites.com/ m B e

PDFelement

Remove Watermark g

Scalar Triple Product Ex 26.1 Q3(iii)

Leta=10b=2}c=13k
We know that the volume of a parallelepiped whose three adjacent edges arez. b ¢
is equal fo |[E ) E]|
We have
11 0 0O
020
0 0 13
=11{26-0)+0+0
=186
Therefore, the volume of the parallelepiped is[E 5 E]| =[286]= 286 cubic unit

[a52]-

Scalar Triple Product Ex 26.1 Q1(iv)

We know that the volume of a parallelepiped whose three adjacent edges area b, ¢
is equal o |[.E b E:“

We have
1 1 1
[aBc]=p -1 1
1 2 -1
=1{1-2)~1{-1-1)+1(2+1)
=-1+2+3
=4

Therefore, the volume of the parallelepiped is [a B E]|= |4]= 4cubic unit .

Scalar Triple Product Ex 26.1 Q4(i)

We know that three vectorsa, b.care coplanar iff their scalar triple product is zero
ie.[abc]=0.
Here,
24
[abe]=3 2 7
6 3
=1(10-42)-2(15-35)-1(18-10)
==32+40-§
=0
Hence, the given vectors are coplanar.

[P

Scalar Triple Product Ex 26.1 Q4(ii)
We know that three vectorsa, b.care coplanar iff their scalar triple product is zero
ie.[abc|=0.
Here,
[abec]=|1 4 3
-8 -1 3
=—4(12+3)+6(-3+24)-2(1+32)
=—60+126-66

=0
Hence, the given vectors are coplanar.

Scalar Triple Product Ex 26.1 Q5(i) 60 ’\O

We know that vectorsa, b,care coplanar iff [.r_z B E:| =0. @

-4 5

- a,b,c are coplanar
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alar Triple Product Ex 26.1 Q5(ii)

We know that vectorsa, b,z are coplanar iff[:_z EE:|=0_
. a,b,c are coplanar

= [.:_z B E] =0

2 -1 1
1 2 -3
FE

=0

=2{10+34)+1{3+34)+1{1 -2.1)
=20+64+3+31 -4
—25=8i
25

A=—=
3

Scalar Triple Product Ex 26.1 Q5(iii)

We know that vectorsa, ,c are coplanar iff[.:_z 3 E:|=O !
- a,b.c are coplanar

=0

=1(24-2)-2(6-1)-3(6—2)

:[EEE]=0
12 3
i
iz 2
=2i-2-12+2-18+32
=34-30

30=54
A=6

Scalar Triple Product Ex 26.1 Q5(iv)

We know that vectorsa, b,care coplanar iffl:& 55]:0 :

=1{0+3)=3(0-34)+0
=5+151
—-5=134
1
=
Scalar Triple Product Ex 26.1 Q6
Let
04 =6i 7], OB =16 —197 -4k, 0C =37 -6k, OD =2 + 5] + 10k
AB=0B-04=16i—25; 4k
AC=0C-04=—16-167+2k
CD=0D-0C=2+2j+16k
AD=0D— 04 =—4i+127 +10k
The four points are co-planer if vectors 4B_AC, AD are co-planer.
16 25 4
-16 -6 2
4 12 10

=16(—160—24) +25(~160+8)—4{~144+64)

0
Hence the peints are not coplanar.

Scalar Triple Product Ex 26.1 Q7 @

O WO
AB=position vector of E— position vector of A 6 \

=47-27-2k 74)
AC =position vector of C— position vector of A

= 27 +47 -2k (& Q
AD=position vector of D — position vector of A \ %-

=-27-27+4k %

The four points are co — planar if the vectors are co —planar. . Q &Q

4 -2 -2 .\\\ Q)(b
Thus,| -2 4 =-2|=4[16-4]+2[-8-4]-2[4+8]=48-24-24=0 § \/
-2 =2 4

Hence proved.
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let OA=61—7], OB=161—-19] -4k, 0C=37-6k, 0D=27-5
Thus,

AB=0B-0A=107-12] -4k

AC=0C—-0A=-371+7]-6k

AD=0D-0A=—47+27+ 10k

The four points are co — planar if vectors AB, AC and AD are co —planar.
Thus, we have

mm Wondershare

10 -12 -4
-3 7 -6|=1070+12)+12(-30-24)-4(-6+28)=820-648-88
-4 2 10

Scalar Triple Product Ex 26.1 Q9
Let
Position vectorof A=—j-k
Position vector of B =41 +3 j+ ik
Position vector of C' =31+ 9 + 4k
Position vector of D= i +47 + 4%
The four points ars coplanar if the vectors A5, AC, #Dare coplanar,

AB=di+6j+(a+1)k
AC =31 4107+ 5
AD=—di+5j+5k

4 6 (i+1)
310 35 |=0
ST

4(50—25)—6(15+20)+{A+1)(15+40)=0
100-210+55+552 =0
354=53
a=1

Scalar Triple Product Ex 26.1 Q10
(a-3M{E-2)<(-a)

=l(=5) {5 <K {4l

Ao (-9 G-a{> (-7) @]
=g b c]-6[a &

=0

Scalar Triple Product Ex 26.1 Q11

If arepresents the sides AB | If Erepesmls the sides BC, If ¢ represents the sides AC
of the triangleABC.

b is perpendicular to the plane of the triang e ABC.
Bt is perpendicular to the plane of the triangle ABC.
% a is perpendicular to the plane of the triang 1 ABC.

Hence axb+bxc+cxaisa vector perpendicular to the plane of the triangle ABC.

Scalar Triple Product Ex 26.1 Q12(i)
a.b, care coplanar if
[a & ¢]=0

2
0-1{E,}+1{£} -0 60 c’;\\o

=2
Scalar Tii_pl_e Product. Ex 26.1 Q12(ii) &% Q
a b, care coplanar if @
[# & ¢]=0 %\' %
|
Lll : ?=0 N OQ KQ
0-1+1(e;) =0 ‘\\\ Q)(b

S
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Let
Position vector of 04=3i+27+k
Position vector of OB =47 + 7 j+ 3k
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Position veetor of OC =4i + 27 -2k
Position vector of OD =6i +3 j— k
The four points are coplanar if the vectors 45, AC, 4 Dare coplanar.

AB=i+{1-2)j+4k

AT =i+0j-3%
D=%+3j-%
1 {i-2) 4
1 0 —3|=0
L 33

1{9)—(4-2)(2+9)+4(3-0)=0
9-Ti+14+12=0

74=33
=3
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