RD Sharma
Solutions Class
12 Maths
Chapter 26
Ex 26.1



Scalar Triple Product Ex 26.1 Q1(j)
We have
[ 5 K +[7 RTJ+[R 7 7]=(35) (). F{ocl).
=k-k+ii+j-j
=1+1+1

Therefore, I:::r 1:|+|::r E.T:I+|:E. :ﬁ=3

Scalar Triple Product Ex 26.1 Q1(ii)
We have
[28 5 k] [i & 5]+ 3 5] =(2be) ke (i) o (o) 28

=2k-k+(~j)-j+(H)-2
=2-1-2
=-1

Therefors, I:.?'::r i:|+|:: i ?:I+|:i:r 3]:—1

We have

2 -3 0
[&EE]=1 1:) =3

0 4

=2{-1-0)+3(-1+3)

=—24+6

Scalar Triple Product Ex 26.1 Q2(ii)
We have
2 iy

[a5¢]-
o1 1
=1+1)+2{2+0)+3(2-0)
=2+44+6

=12

Thersfors, [.:_z i E:|=13

1 -2 3

Scalar Triple Product Ex 26.1 Q3(i)



We know that the volume of a parallelepiped whose three adjacent edges area b, ¢
is equal to ||:<E EE]|_

We have
3 4
[&EH=1 2 -
.|
3. =12
=2{4-1}-3{2+3)+4({-1-6)
=6-15-28
=—0-28

iy

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

Scalar Triple Product Ex 26.1 Q3(ji)
Leta=2i-3j+4k,b=i+2j-ke=3i—j-2k
We know that the volume of a parallelepiped whose three adjacent edges area b, ¢
is equal to ||:<E EE]|_
We have

[a E-*E]=

PR
§ B, =
3

= =3

2(—4-1)+3(2+3)+4(-1-6)
—10+3-28

=-10-25

=-33

There fore, the volume of the parallelepiped is [5 ) E:” =|-33|=33cubic unit .

Scalar Triple Product Ex 26.1 Q3(jii)
Leta=11i =2 ¢ =13k
We know that the volume of a parallelepiped whose three adjacent edges area b, ¢
isequal to ||:<E EE]‘_

We have
11 0 0
[adc]=[0 2 0
"o o0 13
=11{26-0)+0+0
=286

Therefore, the volume of the parallelepiped is [& ) E]| =[296] =286 cubic unit.

Scalar Triple Product Ex 26.1 Q1(iv)



Leta=i+j+kb=i—j+ke=i+2j—k

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

We have

11 1

[aBec]=t 1 1
1 2 4
={1-2)-1{-1-1}+1{2+1})
=—1+2+3
=4

Therefore, the volume of the parallelepiped is [& B E:||= |4|= 4 cubic 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. [& E-E]= 0.

Here,
1 2 4

[ade]=s 2 7

36 3
=1{10-42)-2(15-35)-1(18 -10)
=—32+40-8
=0

Hence, the given vectors are coplanar.

Scalar Triple Product Ex 26.1 Q4(ii)

We know that three vectorsa, b,care coplanar iff their scalar triple product is zero

ie. [& EE:|= 0.

Heie,
I S

[abe]=f-1 4 3

-5 -1 3
=—4{12+3)+6{-3+24)-2(1+32)
=—f0+126 66
=l

Hence, the given vectors are coplanar.

Scalar Triple Product Ex 26.1 Q4(iii)

We know that three vectorsa, b,care coplanar iff their scalar triple product is zero

i.ﬁ.&EE]=[L
Here,
1 2 3
[abc]=|-2 3 4
1 -3 3
=1{15-12)+2(-10+4)+3(6-3)
=3-12+%
=0

Hence, the given vectors are coplanar.



Scalar Triple Product Ex 26.1 Q5(i)

We know that vectorsa, &.care coplanar iff [& ) E]= 0.

- @b are coplanar

:><EEE]=[?
1% 1
2 1 -1f=0
i -1 i

=1{a-1)+1{2a +a)+1{=2-1)
=i-1+31-2-4

3=3x

1=i

Scalar Triple Product Ex 26.1 Q5(ii)

We know that vectorsa, &.care coplanar iff [& Be|=0.

- a.bc are coplanar

:&EE]=J}
A [ |
1 2 -3=0
i i 5
=2{10+434)+1{3+34)+1{2 -2.1)
=20+64+3+31 -4
-3 =84
23
)

Scalar Triple Product Ex 26.1 Q5(jii)

We know that vectorsa, b.care coplanar iff [& ) E]= 0.

- a b are coplanar

=[abc]=0
1 2 3
3 2 1=0
)2

(22-2)-2{6-1)-3(6-1)

1
=24-2-12+2-18+32

Scalar Triple Product Ex 26.1 Q5(iv)

We know that vectorsa, &.care coplanar iff [& ) E:|= 0.

- a b are coplanar

= 555]=u.
1 3 0
0 0 3=0
A -1 10
=1{0+3)-3{0-34}+0
=3+134
—5=134
1
e

Scalar Triple Product Ex 26.1 Q6



Let
Od =6i—7, 0B =16 19 —4k,0C =3 —6k, OD =2i +3j + 10k
AB = OB —04=16i—25j -4k
AC =0C —04 =-16i —16j +2k
CD=0D-0C=1%+2j +16k
AD=0D— 04 =—4i+12] +10k
The four points are co-planer if vectors 45_AC, 4D are co-planer.

16 25 A
-16 16 2 |=16{-160-24)+25(-160+8)—4{-144+64)
-4 12 10

=0

Hence the points are not coplanar.

Scalar Triple Product Ex 26.1 Q7
AB=position vector of B—position vector of A
=47-27-2k
AC=position vector of C—position vector of A
= —27+47-2k
AD=position vector of D — position vector of A
= -27-2]+4k
The four points are co — planar if the vectors are co —planar.

4 -2 -2
Thus,|-2 4 -2|=4[16-41+2[-8-4]-2[4+8]=48-24-24=0
-2 -2 4

Hence proved.

Scalar Triple Product Ex 26.1 Q8
let OA=61—-7], 0B=1671-19] —4k, 0C=37-6k, OD=2T-5] + 10k
Thus,
AB=0B-04A=107-12]-4k
AC=0C-0A=-37+7]-6k
AD=0D-0A=—47+2]+ 10k

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

10 =12 -4
-3 7 -6|=10(70+12)+12(-30-24)-4(-6+28)=820-648-88
-4 2 10

Scalar Triple Product Ex 26.1 Q9



Let

Position vector of 4=—j—k
Position vector of B=4i +3 j+ Ak

Position vector of 0= 3i+ 0} + 4k

Position vector of D= —4i +-—1:r' +4k

The four points are coplanar if the vectors 45, AC, 4D are coplanar.

AB=di+6j+(2+1)k
AC =3i+10j+ 5k
AD =—4i+5j+5k

4 6 (a+1)
3 10 i [=0
-4 3 3

4(30-23)-6(13+20)+( A +1)(15+40)=0
100—210+33+3532 =0
554 =55
i=1

Scalar Triple Product Ex 26.1 Q10
(a-){(5-c)=(c-a)}

=[(a-3) (3-¢) (c-a)]

=[a (8- {E—Zz}]+[—b (8- {E—Ez}]
=6la & c]-bla & ¢

=0

Scalar Triple Product Ex 26.1 Q11

If arepresents the sides AB | If brepresents the sides BC, If ¢ represents the sides AC
of the triang l=ABC.

ax b is perpendicular to the plate of the triang e ABC.

Beer iz perpendicular to the plane of the triangle ABC.

% & is perpendicular to the plane of the triang e ABC.

Hence awb+b=c+eoxaisa vector perpendicular to the plane of the triangle ABC.

Scalar Triple Product Ex 26.1 Q12(i)
ok, care coplanar if

[@ & ¢]=0
1
0]=0
£y
0-1{c, ) +1{2) =0
=2

I —

Scalar Triple Product Ex 26.1 Q12(ji)
@b, ¢ are coplanar if

a c]=0

[ &
L 11
a0 0=0
1 ¢ 1
-

1+1{g, ) =0
=1



Scalar Triple Product Ex 26.1 Q13
Let

Position vector of O4=3i+2j+k

Position vector of OB =4i + 4+ 3k

Poszition vector of OO =4§+2:r' -2k

Position vector of OD =6i +3 j—k

The four points are coplanar ifthe vectors 4B, AC, 4D are coplanar,

AB =i+(1-2)j+4k
AC =i+0j-3k

D=%+3j-2%
| T |
1 0 =3[=0

3 =2

1) -{2i-2){2+9)+4(3-0} =0
9-Ti4+14+12=0
Ti=35

3

A





