
394 - Rajeev Gandhi Nagar Kota, Ph. No. 0744-2209671, 93141-87482, 93527-21564
IVRS No. 0744-2439051, 0744-2439052, 0744-2439053,  www.motioniitjee.com, email-info@motioniitjee.com

Page # 235Solution Slot � 3 (Mathematics)

Sol.1

  (i)

Area = )ac(
2

1
)cb(

2

1
)ba(

2

1 


  (ii) Normal vector of P
1
 = ba




Normal vector of P
2
 = dc




given that )ba(


  × )dc(


  = 0

that means 
1P


 is parallel to 
2P


so angle = 0º

  (iii) |c||b||a|




0]cba[ 


(given)

]ac2cb2ba2[




)]ac2()cb2[(.)ba2(




= )]ac()ab()cb(4[.)ba2(




= 8 ]cba[


 � 0 + 0 � 0 � 0 � ]acb[


 = 0

Sol.2 (i) a

 = (1, 1, �1); b


 = (�1, 2, 2);

c

 = (-1, 2, -1)

ba


  = (0, 3, 1); cb


  = (0, 0, 3)

Normal vector = 
300

130

k�j�i�

= k�0j�0i�9 

unit normal vector = ± i�

  (ii) 0b.a 


so, a

, b

 and ba


  are perpendicular to

each other.

)ba(rbqapV




0a.V 


  )a.a(p


 = 0  0p 

EXERCISE � V HINTS & SOLUTIONS

b.V

 = 1 0 + q | b |2 + 0 = 1

 2
|b|

1
q 

)ba(.V


  = p.0 + q.0 + r 2
|ba|




 2
|ba|

]ba[





 = 2

|ba|

1




22
|ba|

)ba(

|b|

b
V 









  (iii) )cb(a


  = cb




c)b.a(b)c.a(


  = 
2

1
( cb


 )

c.a


 = 
2

1
b.a

 = �

2

1

| a | | b | cos = 
2

1

cos = 
2

1


3

2
 Ans.

Sol.3 (a) 
1d


 = (2, 3, �6) ;
2d


 = (3, �4, �1)

Area = 
2

1
 1274

2

1
|dd| 21 



If sides are a

 and b



1d


 = ba


  ;
2d


 = ba




a

 = 

2

dd 21




; b

 = 

2

dd 21




= 
2

1
 (5, �1, �7) = 

2

1
(�1, 7, �5) Ans.

  (b) (�4, 5, 0) a + (3, �3, 1) b + (1, 1, 3) c

= (a, b, c)

(�4a + 3b + c � a) i�+ (5a �3b + c � b) j�

        + (b + 3c � c)k�  = 0

0k�nj�mi� 

 = m = n = 0

�4a + 3b + c � a = 0
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5a �3b + c � b = 0

b +3c � c = 0

again (�4 �)a + 3b + c = 0

5a + (�3 �)b + c = 0

0a + b + (3 � )c = 0







3b0

135

134

=0  =0,  �2 ± 29

Sol.4 (a) )ba(r


          ba


  = 
132

521

k�j�i�





r


 = (�13, �11, 7)

= i�(2 � 15) � j�  (�1 �10) + k� (3 + 4)

= �13 i� + 11 j�  + 7k�

08)k�j�i�2(.r 


= 1 so  r


 = (�13, �11, 7)

  (b) H is orthocentre

AH  . BC


 = 0

(2, �1) , (x� 2, y � 5) = 0

2x � y + 1 = 0 ... (1)

BH  . AC  = 0

(�1, �3) . (x + 1, y � 3) = 0

�x � 1 � 3y + 9 = 0

x + 3y = 8 ... (2)

from(1) and (2) x = 
7

5
 ; y = 

7

17

C 








7

17
,

7

5

Sol.5 (a)  2
)cba(


  =    0b.a2a
2



3b.a2 


( |a

| = |b


| = |c


|=1)

  22
a2|ba|


� 2 b.a


2(3) + 3 9

  (b) ]cba[


 = 
yx1xy

x11x

101







Applying C
3
  C

1
 + C

3

= 

x1xy

11x

001



 = 1

Sol.6 )t(A


 is parallel to )t(B


 only if

)t(g

)t(f

)t(g

)t(f

2

2

1

1   for some t [0, 1]

or f
1
(t) . g

2
(t) = f

2
(t) . g

1
(t)

let h(t) = f
1
(t) . g

2
(t) � f

2
(t) . g

1
(t)

h(0) = 2 × 2 � 3 × 3 = �5 < 0

h(1) = f
1
(1) . g

2
(1) � f

2
(1) . g

1
(1)

       = 6 × 6 � 2 × 2 = 32 > 0

  Since, h is a continuous function and h(0).h(1)<0

there is some t [0, 1] for which �h(t)=0

Sol.7 (a) )b2a(


  . )b4a5(


  = 0

5 |a|2 �4 b.a

+ 10 a.b


 � 8 |b|2 =0

6 b.a

 =3  b.a


 = 

2

1

cos = 
2

1
 = 60º

  (b) v


= (2, 1, �1) w


 = (1, 0, 3)

]wvu[


 = u

. ( wv


 )

=  u

. (3, �7, �1) = u


. | 3, �7, �1 |  cos 

Maximum value of box product

= | 3, �7, �1 | = 1499   = 59
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Sol.8 ]cba[


 = 

10a

a10

1a1

 = a + a3 � a

f(a) = a3 � a + 1

f�(a) = 3a2 �1 = 0 a = ± 
3

1

minimum value of cubic in real line can�t

be determine

Sol.9 )vu(
2

sec
2

1

|vu|

vu
x
















)wv(
2

sec
2

1

|wv|

wv
y
















)uw(
2

sec
2

1

|uw|

uw
z
















since [x


×y


  y


× z

   z

×x


] = [x


 y


 z

]2

  =
64

1
sec2

2


sec2

2


sec2

2


[u

+v


v

+w


 w


+u

]2  ...(1)

[u

+v


   v


+w


   w


+u

]2 = 2[u


 v


 w


]

[x


×y


  y


×z

   z

×x


] =

  = 
64

1
sec2

2


sec2

2


sec2

2


× 4[u


 v


 w


]2

  = 
16

1
sec2

2


sec2

2


sec2

2


[u

 v


 w


]2

Sol.10 (a) Let a

 = (5, 2, 6)

b

 = (2, 1, 1)

c

 = (1, �1, 1)

Required unit vector will be along= )cb(a




)cb(a


  = k�9j�27   unit vector =
10

k�j�3 

  (b) a

 = (1, 1, 1) a


.b

 = 1

a

 × b

 = k�j� 

a

 × (a


 × b

) = (a


.b

)a

 � ( a

. a

)b


( k�j�i�  ) × ( k�j�  ) = a

 � 3b



�2 k�j�i�   = k�j�i�   � 3b


b

 = i�

Sol.11 a

 × b

 = c

× d

  and  a


 × c

 = b

 × d


(a

×b

) � (a


×c

)  and  ( c


× d

) � (b


×d

)

a

× (b

 � c

) = ( c


� b

) ×d


a

× (b

 � c

) � (c


� b

) × d


  = 0

a

× (b

 � c

) � d


 × (b


 � c

) = 0

(a

� d

) × (b


 × c

) = 0

a

 � d

 is || to (b


 � c

)

(a

� d

) . (b


 � c

)  0

a

 . b

 + d

. c

  d

. b

 + a

 . c


Sol.12 a

 is external angle

Bisector of v�  and w�     w� � v�  =a�

Take modulus |w� � v� |2 = 2 |a� |2

1 + 1 � 2 w� . v� = 2

2 � 2 cos 2 = 2

 = 2sin

Hence, w� � v�  = 2sin a�

= 2 cos (90 � )a�  = � (2 a� . v� )a�

w� = v�  � 2 (a� . v� )a�

Sol.13 (a) Let vector r


 be coplanar to a

 and b



r


 = a

 + tb



r


 = (1, 2, 1) + t(1, �1, 1)

r


 = (1, 2, 1) + t(1, �1, 1)

r


 = i�(1 + t) j� (2� t) + k� (1 + t)

Projection of r


 on c

 = 

3

1
(Given)

t = 3,  r


 = (4, �1,4)

  (b) Vector AB  is parallel to

[(2 i�+3k�)×(4 j��3k�)] ×[( j��k�) ×(3 i�+3 j�)]

= 54 ( j�  � k� )

Let is the angle between the vector, then

cos = ± 











 

2)54)(3(

10854
 ± 

2

1

Hence = 
4


, 

4

3
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Sol.14 (a)   Given vectors are coplanar

2

2

2

11

11

11







 = 0  = ± 2

  (b) a

, b

, c

 are unit vectors.

a

 + b

 + c

 = 0

a

, b

, c

  represent an equilateral triangle

 a

 × b

 = b

 × c

 = c

 × a


  (c) Statement-1

RS  + ST  = RT

 PQ  × RT  0 as they are not collinear

Statement-1 is true.

Statement-2

PQ  × RS  = 0 is false as PQ  and RS  are

not parallel.

also PQ  × ST  = 0 as they are parallel.

 PQ  × ST   0 is false.

Statement-2 is false.

Sol.15 (a)   Volume = [a�    b�    c� ]

[ a� b� c�]2 =
c�.c�b�.c�a�.c�

c�.b�b�.b�a�.b�

c�.a�b�.a�a�.a�

 = 

1
2

1

2

1
2

1
1

2

1
2

1

2

1
1

2

1


[a�    b�    c� ] = 
2

1
    Volume = 

2

1

  (b) Given OP  = a�  cos t + b�sin t

      tcostsinb�.a�2tsin)b�.b�(tcos)a�.a�(OP
22 

tsinb�.a�1OP
2

max|OP| =M= b�.a�1   at sin 2t =1 t =
4



At  t = 
4


; OP  = 

2

1
 (a�  + b�)

unit vector along OP  = u

 =

|b�a�|

b�a�





Sol.16 (a) 1d].a)c.b(b)c.a[( 


  













2

d.b


 � 1)d.a)(c.b( 
















2

d.b


 � 1 = 1  b

.d

 = 4

 b

 & d

 are non-parallel

(b)

  (A) 2sin2 + 4sin2 cos2 = 2

sin2 + 2sin2 (1 � sin2) = 1

3sin2 � 2sin4 �1 = 0

   sin = ± 
2

1
, ± 1

 = 
4


, 

2



  (B) Let y = 


x3


2

1
 y 3  x  











,

6

Now f(y) = [2y] cos [y]

Critical points are y=
2

1
, y = 1, y =

2

3
, y = 3

Points of discontinuity  











,
2

,
3

,
6

  (C) Volume = 

11

021

011

  (D) a

 + b

 = � 3 c


 |a


 + b

 |2 = 3

|a

 + b

 |2 = 3  1 + 1 + 2 cos  = 3

cos  = 
2

1
  = 

3


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Sol.17 Evaluating mid point of PR & QS  which given M

= 











 j�

2
i�

, same for both

SR = PQ = 37

PS = QR = 10

P Q

S R

j�i�2 

j�2i�3 

M

j�3i�3 (          )

4 j�(    )

(            )

(           )

angle b/w PS & SR  90º

angle b/w PR & SQ  90º

only parallelogram.

Sol.18 5

    2 a


. [( a


 × b


) × ( a


 � 2 b


)] + b


. [( a


 × b


) × ( a


 � 2 b


)]

 = 2[ a


 × ( a


 × b


) . ( a


 � 2 b


)] + [b


 × ( a


 × b


) . ( a


 � 2 b


)]

= �2 b


.( a


 � 2 b


) + ( a


) . ( a


 � 2 b


) = 4|b|2 + |a|2

( a


.b


 = 0)

Sol.19 B

sin (90 � ) = 
|AD||AB|

|ADAB|






A B

DD'



º90

cos  = 
9
17

Sol.20 C

Let the vector is v


v


 = byax




    v


 = (x + y) i�  + (x � y) j�  + (x + y)k�    .....(1)

projn of c

=

|c|

c.v



 = 
3

)yx()yx()yx( 

= 
3

1
  x � y = � 1 .....(2)

Sol.21 A,D

Required vector

= [( k�2j�i�  ) × ( k�j�2i�  )] × ( k�j�i�  )

= k( k�4j�4  )  = ( k�i�  ) so A & D

Sol.22

( cr


 ) × b

 = 0

  bcr


   = (1 � , 2 + , 3)

0a.r 


   = 4   so 9b.r 


Sol.23 C

|a

 + b

|= 29

a

 × (2, 3, 4) � (2, 3, 4) × b


 = 0

a

 × (2, 3, 4) + b


 × (2, 3, 4) = 0

)ba(


  × (2, 3, 4) = 0

ba


  = (2, 3, 4)

| ba


 | = 29

| ba


 |2 = 29

2 (4 + 9 + 16) = 29

2 = 1   = ±1

( ba


 ) . (�7, 2, 3) = (2, 3, 4) . (�7, 2, 3)

= [�14 + 6 + 12]

= [4]

= 4, �4

 Sol.24 Given is maximum value of expression &

hence angle b/w any two is 120°

1
a.b b.c c.a

2


  
    

so |2a 5b 5c | 
 

 is 3


