RD Sharma Solutions for Class 12 Maths
Chapter 26 — Scalar Triple Product

EXERCISE 26.1
Q1.1

Solution:

We know that.
k| R+ k]
Now let us simplify the above expression. we get
(87 R+ J RT]+[ ki J]=(ix]) ke Fe k) i ki) ]
=k-k+id+]]
=]1+1+1

=3
Hence.

TRy ki[RI =3

ii.
Solution:

We know that,

CRRT-(315])

Now let us simplify the above expression. we get

(285 KT B3 [k FE (@B pRalisck). j+ (k))-23
=2k-k+(—j)j ()2
=332
=1

Hence,

(3 i |+[idejl+ ] 3]

Q2.i
Solution:
We know that,
2 30
[aBc]=1 1
I 0 -
Now let us simplify we get,
-
[EEE]=1 E ol
1 B =)
=2(=1-0)+3(=1+3}
=—2+6
=4

-1
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ii.
Solution:
We know that.

-

I =Z -3
labe]=p 1 -1
i 1 A
Now let us simplify we get,
1 =2 3
lafc]-p 1 -
'
=1{1+1)+2(2+0)+3(2-0)
=2+4+46

=12

Hence.

abe =1

Q3.i

Solution:
We know that the volume of a parallelepiped whose three adjacent edges 1s
zgc= [akc]-
So we now have.
D
[abe =t 2 -
B -1 2
Let us simplity we get.
7 3 4

labe =l 2 -1
3 —F Z

=2{4-1)-3(243)+4-1-6)

=6-15-28

=-—0-18

N

Hence.

abe|=|-37|=37

The volume of the parallelepiped is [ cubic umnit,

Solution:
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Let us consider.
a=2i-3j+dk b=i+2j-kec=3i—j-2k

We know that the volume of a parallelepiped whose three adjacent edges 1s

k= ‘[E 5 ﬂ[
S0 we now have.
2 Y

2 -l

[a be |=

Ly ek k3

Let us simplity we get.

3 =3 4

357]

!
3 1 =2
A —4-1)+3{2+3)+4{-1-6)
=—10+3-28
-10-25

=—33
Hence.

The volume of the parallelepiped is [28¢]=F33=35 cupic unit,

iii.
Solution:
Let us consider,
a=11L=27.c=13k
We know that the volume of a parallelepiped whose three adjacent edges is
abe™ “:-:1 EE]_
So we now have.
11 0 0
abe|={0 2 0
0 0 13
Let us simplify we get.
11 0 0
atc|=[0 2 0
0 0 13
=11{26—0}+0+0
=286
Hence.

a b ¢ |[=[286|=286

The volume of the parallelepiped i1s [ cubic unit.

iv.
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Solution:
Let us consider.

We know that the volume of a parallelepiped whose three adjacent edges is

a5:= [abe].
So we now have,
.
aBec]= 1 1
] 2 -1
Let us simplify we get.
o
[aBecj=t 1 1
1 2 =
=1{1-2)-1{-1-1)+1{2+1)
—1+243

-4

Hence.

i

The volume of the parallelepiped is [28<]=FI=4 cubic unit.

Q4.1

Solution:

We know that three vectors «%.¢ are coplanar if their scalar triple product is

ZEero. 1.e., [adc]=0.

So we now have,
p
labe|=3 2 7
56 5

Let us simplify we get.
12 41
labe|=|3 2

& 8
=1{10—42)-2(15-35)-1{18-10)
=—32+40-8
=0

*» The given vectors are coplanar.

[

Lsa

L

1-
|

ii.
Solution:

We know that three vectors #%¢ are coplanar if their scalar triple product is zero. i.e.,
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(adc|=0.
So we now have.

4 6 -2
labe|=1 4 3
g -1 3
Let us sunplify we get.
& % 2
labe|=-1 4 3
-§ -1 3
——4{1243)+6(-3+24)-2 (1432
=—60+126 66
=0

* The given vectors are coplanar.

iil.
Solution:
We know that three vectors <%¢ are coplanar if their scalar triple product is zero. i.e.,

— =

|}:.!=~:J=o_

So we now have.
t 2 73
[abe <2 8 =
| & B

Let us simplify we get.
1l =2 3
labe|<f2 3 4
[ =3 3
=1(15-12)+2(-10+4)+3(6-3)
=3-12+9
=0
 The given vectors are coplanar.

Q3.1

Solution:
We know that three vectors % are coplanar if their scalar triple product is zero. i.e..

[& 5 E]: 0.
Sowe now have.

1 -1 1
2 1 -=1=0
1 -1 2

Let us simplify we get.
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=Ha=-1)+124+2)+1[2-2)
2=14+38-2-3
34

-
2
=4

S Thevalueof /i =1.

il.
Solution:
We know that three vectors 22.¢ are coplanar if their scalar triple product is

7e10. Lo, La8¢|=0-

So we now have.
3 =1 1
1 2 -3=0
i 1 5
Let us simplify we get.
=2(10+34)+4{3+34)+1{2-224)
=2046i+5+3i-4
25=82
ol
3

Fd

" The value of 7. = -25/8.

iii.
Solution:
We know that three vectors 22.¢ are coplanar if their scalar triple product is

P

zero. ie., [28¢)=0-
Sowe now have.
1 2 3
3 4 1
¥ 3 3
Let us simplify we get.
=1(24-2)-2(6-1)-3(6-2)
=2i-2-12+2-18+3x
=54-30
30=3i
i=6

~ The value of .. = 6.

iv.
Solution:
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We know that three vectors «.2.¢ are coplanar if their scalar triple product is

_——

zero. ie., [28¢]=0.
So we now have,

E 3
k 0 (;:l—u
-1 0
Let us sunplify we get.
=1{0+3)-3{0-34)+0
=3+13%
-5=154
1

I!=-§

& The valueof A =-1/3.




