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                                     KENDRIYA VIDYALAYA SANGATHAN 

                   ERNAKULAM REGION - PRE BOARD EXAMINATION  (2025-26) 

CLASS XII                                        MATHEMATICS                       SUBJECT CODE :041 

DURATION: 3 Hours                                                                            MAX MARKS :80 

                                                SECTION A (1 MARKS) 

1.    C. !
√#$!!		

 

2.    C.	1 − 𝛼& − 𝛽𝛾 = 0 

3.    D. 0 

4.   B.			AB = −BA 

5.   A. &'
(

                

6.  D. 𝐵)# = #
*
	𝐴 

7 . B.8 

8 . C. #
!"+

. 

9.  A.(−∞,			 − 	#
,
		]           

10. B.3 

11. C. 0 

12. D. #
&
	tan)# 4!$&

&
5 + 𝐶 

13. A. √7 

14. B. 2𝑎⃗	&         

15. D.	!)&
#
= +$#

&
= -

)&
 

16. C.  line segment EG          

17. B. 2𝑝 = 𝑞 

18. A.  *#
*(

                 

19. C. (A) is true but (R) is false 

20. C. (A) is true but (R) is false 

                                                  SECTION B(2 MARKS) 

21A.	𝑦 = sin)#(𝑥& − 4)					 

     ⇒  −1 ≤ 𝑥& − 4 ≤ 1                                                                                                                     ½  

     ⇒  −1 + 4 ≤ 𝑥& ≤ 1 + 4 



     ⇒  3 ≤ 𝑥& ≤ 5                                                                                                                               ½  

    ⇒√3 ≤ |𝑥| ≤ √5                                                                                                                             ½  

⇒𝑥𝜖	K−√5,−√3L ∪ [	√3, √5	]                                                                                                             ½ 

                                                           OR 

21B.sin)#{sin #('
.
} = sin)#{sin(2𝜋 − '

.
)}                                                                                       ½  

= sin)#{sin )'
.
}    ,       )'	

.
ϵ[− /

&
	 , '
&
		] ,                                                                                               1 

= − '
.
                                                                                                                                                    ½  

 

22.	𝑒+(𝑥 + 1) = 1  ,differentiating with respect to x 

⇒𝑒+ + (𝑥 + 1)𝑒+ 0+
0!
= 0                                                                                                                     ½  

.Dividing by 𝑒+ 

⇒1 + (𝑥 + 1)	0+
0!
= 0                                                                                                                          ½  

⇒0+
0!
= − #

!$#
                                                                                                                                         ½  

⇒0!+
0!!

= #
(!$#)!

== (0+
0!
)&                                                                                                                      ½  

 

23.	𝑓(𝑥) = |𝑥| − |𝑥 + 1| = U
1	, 𝑥 < −1

−2𝑥 − 1	, −1 ≤ 𝑥 < 0
−1	, 𝑥 ≥ 0

                                                                        ½  

  For checking continuity at 𝑥 = −1	𝑎𝑛𝑑	𝑥 = 0                                                                             1 

Function is continuous for all values of 𝑥.Hence no discontinuous point exist.                          ½  

 

 24A.	𝐼 = ∫ 𝑐𝑜𝑠(𝑥𝑒345678!𝑑𝑥 = 	∫ 𝑐𝑜𝑠(𝑥	𝑠𝑖𝑛𝑥	𝑑𝑥                                                                          ½  

       Put 𝑐𝑜𝑠𝑥 = 𝑡	 ⇒ −𝑠𝑖𝑛𝑥𝑑𝑥 = 𝑑𝑡      

      ⇒ 𝑠𝑖𝑛𝑥𝑑𝑥 = −𝑑𝑡                                                                                                                         ½  

       𝐼 = −∫ 𝑡(	𝑑𝑡 = − 9#

,
+ 𝐶	                                                                                                            ½  

         =)(:46
#!)

,
+ 𝐶                                                                                                                              ½ 

                                           OR 

24B. For correct figure                                                                                                                    ½  

Required area= ∫ 𝑐𝑜𝑠𝑥	𝑑𝑥 + |
$
!
; ∫ 𝑐𝑜𝑠𝑥	𝑑𝑥|'

'/&                                                                               ½  



        = [	𝑠𝑖𝑛𝑥]𝜋/20 +|[𝑠𝑖𝑛𝑥]
𝜋
'
&
|                                                                                                               ½  

        =2 sq units                                                                                                                                       ½  

 

25.	𝑎⃗ = 2𝚤̂ + 2𝚥̂ − 5𝑘f  ,  𝑏h⃗ = 2𝚤̂ + 𝚥̂ − 7𝑘f 

      𝑎⃗ + 𝑏h⃗ = 2𝚤̂ + 2𝚥̂ − 5𝑘f + 2𝚤̂ + 𝚥̂ − 7𝑘	i = 4𝚤̂ + 3𝚥̂ − 12𝑘f                                                              ½  

     j	𝑎⃗ + 𝑏h⃗ j = 13                                                                                                                                    ½  

    Required unit vector = 	=>⃗ $@
>⃗

|	=>⃗ $@>⃗ |
= #

#(
(4𝚤̂ + 3𝚥̂ − 12𝑘f)                                                                       1 

 

                                     SECTION C (3 MARKS) 

26A.	(𝑐𝑜𝑠𝑥)+ = (𝑐𝑜𝑠𝑦)!   

     Taking log both sides,  𝑦𝑙𝑜𝑔(𝑐𝑜𝑠𝑥) = 𝑥𝑙𝑜𝑔(𝑐𝑜𝑠𝑦)                                                                    ½  

     Differentiating w r t x on both sides,  

     −𝑦	𝑡𝑎𝑛𝑥 + log(𝑐𝑜𝑠𝑥)	 0+
0!
=	−𝑥𝑡𝑎𝑛𝑦 0+

0!
+ log	(𝑐𝑜𝑠𝑦)                                                               1#

&
    

        0+
0!
= BCD(:46+)$+9=8!

!9=8+$BCD	(:46!)
                                                                                                                        1 

 

                                                     OR 

26B.  𝑥 = 𝑎(2𝜃 − 𝑠𝑖𝑛2𝜃) 

         0!
0E
= 𝑎(2 − 2𝑐𝑜𝑠2𝜃) = 2𝑎(1 − 𝑐𝑜𝑠2𝜃) = 4𝑎𝑠𝑖𝑛&𝜃                                                             1 

         𝑦 = 𝑎(1 − 𝑐𝑜𝑠2𝜃) 

         0+
0E
= 2𝑎𝑠𝑖𝑛2𝜃 = 4𝑎𝑠𝑖𝑛𝜃𝑐𝑜𝑠𝜃                                                                                                 1 

        0+
0!
= 𝑐𝑜𝑡𝜃                                                                                                                                    ½  

         at  𝜃 = '
(
   ,  0+

0!
 =  #

√(
                                                                                                                  ½     

27     Consider 𝐵𝐶 = 𝑏 be the fixed base   and 𝐴𝐵 = 𝐴𝐶 = 𝑥  be the two sides of isosceles triangle.                                                                                     

                                                                                                                     ½  



             0!
09
= −3𝑐𝑚/𝑠 

        Area of triangle	𝐴 = #
&
	𝐵𝐶 × 	𝐴𝑀 = #

&
𝑏t𝑥& − @!

,
                                                                ½                 

        𝐴 = @
,
√4𝑥& − 𝑏&                                                                                                                     ½  

       0F
09
= @

,
	 )G!
&√,!!)@!

0!
09
=	− (@!

√,!!)@!
                                                                                               1 

       When 𝑥 = 𝑏		, 0F
09
	= 	−√3	𝑏𝑐𝑚&/𝑠 

       Therefore area is decreasing at the rate of √3	𝑏𝑐𝑚&/𝑠                                                        ½  

 

28A.Given curve is 4𝑥& + 𝑦& = 36 

          ⇒ !!

H
+ +!

(*
= 1                  

          Correct figure                                                                                                                      1 

       Required area =4(area of region in first quadrant) 

                = 4∫ 2√9 − 𝑥&𝑑𝑥(
;                                                                                                        ½  

                = 8 x!
&
√9 − 𝑥& + H

&
sin)#(!

(
)y 30                                                                       

                =8 × H
&
'
&
                                                                                                                           1 

              		= 18𝜋 sq units                                                                                                               ½  

                       OR 

28B.  𝑦 = |𝑥 + 1| + 1 = z𝑥 + 2	, 𝑥 ≥ −1
−𝑥, 𝑥 < −1  

               Correct figure                                                                                                                 1 

 

              Required area = ∫ −𝑥	𝑑𝑥 + ∫ 𝑥 + 2	𝑑𝑥(
)#

)#
)(                                                                 ½  

                 = −x!
!

&
y −1−3 + x!

!

&
+ 2𝑥y 3−1                                                                                        ½  

                = #
&
(1 − 9) + x4H

&
+ 65 − 4#

&
− 25y                                                                             ½                                                                               



          = 16sq units                                                                                                                         ½    

        

29A .Any line through (2,1,3)can be written as  !)&
=
= +)#

@
= -)(

:
…… . . (1)		                        ½  

     Where 𝑎, 𝑏, 𝑐are the direction ratios of line(1). 

     Line(1) is perpendicular to the lines  !)#
#
= +)&

&
= -)(

(
		and   !

)(
= +

&
= -

I
 

     DR’S of these lines (1,2,3) and (−3,2,5)respectively.                                                      ½  

    Then 𝑎 + 𝑏 + 𝑐 = 0	… . (2)	𝑎𝑛𝑑 − 3𝑎 + 2𝑏 + 5𝑐 = 0… . . (3)                                     

    Solving (2) and (3)  𝑎 = 2𝑘	, 𝑏 = −7𝑘	, 𝑐 = 4𝑘                                                                    1 ½          

   Substituting in (1) ,required equation of the line is !)&
&J

= +)#
).J

= -)(
,J

 

				⇒    !)&
&
= +)#

).
= -)(

,
                                                                                                                   ½  

                                             OR 

29B.Given lines are 𝑟 = 4𝚤̂ − 𝚥̂ + 𝑠(𝚤̂ + 2𝚥i − 3𝑘f)  and 𝑟 = 𝚤̂ − 𝚥̂ + 2𝑘f + 𝑡(2𝚤̂ + 4𝚥̂ − 5𝑘f) 

       𝑎#hhhh⃗ = 4𝚤̂ − 𝚥	̂				, 𝑏#hhh⃗ = 𝚤̂ + 2𝚥i − 3𝑘f		, 𝑎&hhhh⃗ 	= 𝚤̂ − 𝚥̂ + 2𝑘f	, 𝑏&hhhh⃗ = 2𝚤̂ + 4𝚥̂ − 5𝑘f	                        ½  

        𝑎&hhhh⃗ − 𝑎#hhhh⃗ = −3𝚤̂ + 2𝑘f		                                                                                                              ½  

       𝑏#hhh⃗ × 𝑏&	hhhhh⃗ = 2𝚤̂ − 𝚥̂                                                                                                                      ½  

      j𝑏#hhh⃗ × 𝑏&	hhhhh⃗ j = √5                                                                                                                          ½  

        𝑑 = | K@%
>>>>⃗ ×@!	>>>>>⃗ M.(=!>>>>>⃗ )=%>>>>>⃗ )

O@%>>>>⃗ ×@!	>>>>>⃗ O
|  

           = 6/√5  units                                                                                                                        1 

 

30.For sketching graph                                                                                                                 1 ½  

    Corner points are 𝐴(0,4)	𝐵(5,0), 𝐶(6,0)	𝐷(4,4)	𝐸(0,6)			                                                   ½  

    For finding maxmum value                                                                                                  

   Value of Z at 𝐴 = 160, 𝐵 = 300	𝐶 = 	360	, 𝐷 = 400	𝐸 = 240                                              ½  

   Maximum value of 𝑍 = 	400 at 𝐷(4,4)		                                                                                   ½                                                                                                          

 

31. Let the events be: 

        Given 𝑃(𝐴) = ,
I
	 , 𝑃(𝐵) = (

,
	 , 𝑃(𝐶) = &

(
 

      Then 𝑃𝐴̅ = #
I
		 , 𝑃(𝐵�) = #

,
	 , 𝑃(𝐶̅) = #

(
	                                                                                        1 

      P(any two of them hit the target)= 𝑃(𝐴 ∩ 𝐵 ∩ 𝐶̅) + 𝑃(𝐴 ∩ 𝐵� ∩ 𝐶) + 𝑃(𝐴̅ ∩ 𝐵 ∩ 𝐶)            1 



          = 𝑃(𝐴). 𝑃(𝐵)𝑃(𝐶̅) + 𝑃�𝐴)𝑃(𝐵)����𝑃(𝐶� + 𝑃�𝐴)���𝑃(𝐵)𝑃(𝐶�                                                      ½  

          = #(
(;

                                                                                                                                             ½  

 

                                                           SECTION D(5 MARKS) 

 32.	𝐴 = 	 �
1 2 −3
2 3 2
3 −3 −4

� 

                |𝐴| = 67                                                                                                                              ½    

              adj	𝐴 = 	 �
−6 17 13
14 5 −8
−15 9 −1

�                                                                                                   2   

              𝐴)# = #
*.

  �
−6 17 13
14 5 −8
−15 9 −1

�                                                                                                ½       

Given system of equation is 𝑥 + 2𝑦 − 3𝑧 = −4	;					2𝑥 + 3𝑦 + 2𝑧 = 2	 and 		3𝑥 − 3𝑦 − 4𝑧 = 11 

In matrix form it can be written as 𝐴𝑋 = 𝐵,where 

           𝐴 = 	 �
1 2 −3
2 3 2
3 −3 −4

�	, 𝐵 = �
−4
2
11
�	 , 𝑋 = �

𝑥
𝑦
𝑧
�                                                                            ½  

   𝑋 = 𝐴)#𝐵 = #
*.

  �
−6 17 13
14 5 −8
−15 9 −1

� �
−4
2
11
�                                                                                        1  

           = �
3
−2
1
�                                                                                                                                

     Thus 𝑥 = 3	, 𝑦 = −2, 𝑧 = 1                                                                                                        ½       

 

33A.𝐼 = ∫ ! PQR&% !

(#$!!)
"
!
	𝑑𝑥 = ∫ ! PQR&% !

(#$!!)S(#$!!
	𝑑𝑥                                                                                    ½  

Put tan)# 𝑥 = 𝑡	Þ #
#$!!

	𝑑𝑥 = 𝑑𝑡	and	𝑡𝑎𝑛𝑡 = 𝑥                                                                           ½  

         𝐼 = 	∫ 9=89.9	09
√#$9=8!9

= ∫ 𝑡	𝑠𝑖𝑛𝑡	𝑑𝑡                                                                                                  1 

             = −𝑡𝑐𝑜𝑠𝑡 + ∫ 𝑐𝑜𝑠𝑡	𝑑𝑡 

             = 𝑠𝑖𝑛𝑡 − 𝑡𝑐𝑜𝑠𝑡 + 𝐶                                                                                                            2 

             = !
√#$!!	

− tan)# 𝑥 . ( #
√#$!!

) + 𝐶 

             = #
√#$!!

[𝑥 − tan)# 𝑥] + 𝐶                                                                                                  1 

33B. 𝐼 = ∫ !
=!:46!!$@!678!!

	𝑑𝑥'
; …… . . (1)  



        𝐼 = ∫ ')!
=!:46!(')!)$@!678!(')!)

	𝑑𝑥'
;                                                                                                 ½  

          = ∫ ')!
=!:46!!$@!678!!

	𝑑𝑥'
; …… . . (2)                                                                                             ½  

Adding    2I       = ∫ '
=!:46!!$@!678!!

	𝑑𝑥'
;                                                                                              ½                          

        I = '
&
	2 ∫ #

=!:46!!$@!678!!
	𝑑𝑥

$
!
;                                                                                                        ½  

      𝐼 = 𝜋[	∫ #
=!:46!!$@!678!!

	𝑑𝑥 + ∫ #
=!:46!!$@!678!!

	𝑑𝑥]
$
!
$
#

$
#
;                                                                 ½                                               

      𝐼 = 𝜋[	∫ 6T:!!
=!$@!9=8!!

	𝑑𝑥 + ∫ :46T:!!
=!:49!!$@!

	𝑑𝑥]
$
!
$
#

$
#
;                                                                                ½  

Put  𝑡𝑎𝑛𝑥 = 𝑡				, cot 𝑥 = 𝑢                           

    𝐼 = 𝜋[	∫ #
=!$@!9!

	𝑑𝑡 − ∫ #
=!U!$@!

	𝑑𝑢];
#

#
;                                                                                            1 

      = '
=@
[tan)# =

@
+ tan)# @

=
] = '!

&=@
                                                                                                     1 

        

34A.	𝑥&𝑑𝑦 + (𝑥𝑦 + 𝑦&)𝑑𝑥 = 0 

     0+
0!
= −	!+$+

!

!!
…… . (1)  .it is a homogeneous differential equation                                          ½  

      Put 𝑦 = 𝑣𝑥	and		 0+
		0!

= 𝑣 + 𝑥 0V
0!
	  in (1) 

        𝑣 + 𝑥 0V
0!
= −	!	V!$(V!)

!

!!
 

																		= −(𝑣 + 𝑣&) 

        𝑥 0V
0!
= −2𝑣 − 𝑣&                                                                                                                      1 ½  

      ∫ #
V(V$&)

𝑑𝑣	 = −∫ #
!
	𝑑𝑥 

      Þ#
&∫(

#
V
− #

V$&
)	𝑑𝑣 = −∫ #

!
	𝑑𝑥 

       Þ#
&
log V

V$&
	= −𝑙𝑜𝑔𝑥 + log 𝐶                                                                                                  1 

       Þlog V
V$&

	= 2 log W
!
 

      Þ V
V$&

=	 (	:	
!
)&	 

         +
+$&!

= (	:	
!
)&				is  the general solution                                                                                   1                                                               

         Given that 𝑦 = 1	𝑤ℎ𝑒𝑛	𝑥 = 1	, 𝑐& = #
(
  

         Particular  solution is +
+$&!

= (	 #	
(!
)&	                                                                                     1 

        Þ3𝑥&𝑦 = 𝑦 + 2𝑥 



 

34B .Given (tan)# 𝑥 − 𝑦)𝑑𝑥 = (1 + 𝑥&)𝑑𝑦 

       0+
0!
+ #

#$!!
𝑦 = PQR&%!

#$!!
  ,is a linear differential equation                                                              ½  

       𝑃 = #
#$!!

	 , 𝑄 = PQR&%!
#$!!

                                                                                                                   ½  

     IF=	𝑒∫Y0! = 𝑒∫
%

%'(!
	0! = 𝑒PQR&% !                                                                                                 ½  

    Solution is 𝑦	𝑒∫Y0! = ∫𝑄𝑒∫Y0!	𝑑𝑥 + 𝐶                                                                                        ½  

    Þ		𝑦𝑒PQR&% ! = ∫ PQR&%!
#$!!

𝑒PQR&% !d𝑥                                                                                                  ½  

    Put 𝑡 = tan)# 𝑥			Þ𝑑𝑡 = #
#$!!

	𝑑𝑥 

     Þ	𝑦𝑒PQR&% ! = ∫ 𝑡 𝑒9𝑑𝑡 

                      = 𝑡𝑒9 − 𝑒9 + 𝐶                                                                                                            1 ½  

					Þ		𝑦𝑒PQR&% ! =	 tan)#𝑥		𝑒PQR&% ! − 𝑒PQR&% ! + 𝐶  

        𝑦𝑒PQR&% ! . = (tan)#𝑥 − 1)𝑒PQR&% ! + 𝐶                                                                                     1   

 

35.Given equation of lines are  

𝑟 = l(𝚤̂ − 𝚥̂ + 𝑘f)   and  𝑟 = 𝚤̂ − 𝚥̂ + µ(−2𝚥i + 𝑘f). 

These lines are not parallel as 𝚤̂ − 𝚥̂ + 𝑘f is not parallel to −2𝚥i + 𝑘f 

                                                                                                      ½  

 

Let AB be the shortest distance between the lines such that Ab is perpendicular to both the lines. 

Let Position vector of the point A lying  on the line 𝑟 = l(𝚤̂ − 𝚥̂ + 𝑘f)    and Let the position vector of the 
point B lying on the line 𝑟 = 𝚤̂ − 𝚥̂ + µ(−2𝚥i + 𝑘f).=𝚤̂ + (−1 − 2µ)𝚥̂ + µ𝑘f  

𝐴𝐵hhhhh⃗ = 𝑂𝐵hhhhh⃗ − 𝑂𝐴hhhhh⃗ = (1 − l)𝚤̂ 	+ (−1 − 2µ + l)		𝚥̂ + (µ − l)𝑘f                                                     1   

𝐴𝐵hhhhh⃗  is perpendicular to both 𝚤̂ − 𝚥̂ + 𝑘f	and −2𝚥i + 𝑘f 

Þ2 + 3µ − 3l = 0… . . (1)			and	2 + 5µ − 3l = 0……(2)		                                        

From (1) and (2)	l = &
(
 ,		µ = 0                                                                                                     2      



𝐴𝐵hhhhh⃗ = 𝑂𝐵hhhhh⃗ − 𝑂𝐴hhhhh⃗ = #
(
	 𝚤̂ − #

(
𝚥̂ − &

(
𝑘f	                                                                                                 1 

          j𝐴𝐵hhhhh⃗ j = 2/√3  units                                                                                                             ½  

 

                                              SECTION E (4 MARKS) 

36.   I.2* = 64                                                                                                                              1 

       II.	𝐺 = {𝑔#, 𝑔&} 

            𝑅 = {(𝑔#, 𝑔#), (𝑔&, 𝑔&)}                                                                                                  1 

       III A.	𝐵 = {𝑏#, 𝑏&, 𝑏(} 

                	𝑅# = {(𝑏#, 𝑏&), (𝑏&, 𝑏()} 

          Ordered pairs to be added to make 𝑅# 

        (a) reflexive but not symmetric :  {(𝑏#, 𝑏#), (𝑏&, 𝑏&), (𝑏(, 𝑏()}                                        1                         

        (b) reflexive and symmetric but not transitive. 

            {(𝑏#, 𝑏#), (𝑏&, 𝑏&), (𝑏(, 𝑏(), ((𝑏&, 𝑏#)(𝑏(, 𝑏&)}                                                                1 

      III B.			𝑥& = 4𝑦;  where 0 ≤ 𝑥 ≤ 20√2				&			0 ≤ 𝑦 ≤ 200, 

               Let  𝑦 = !!

,
		𝑖𝑛	K0,20√2L → [0,200] 

                  To prove  one one                                                                                                         

                    𝑓(𝑥) = 𝑓(𝑦)Þ !!

,
= +!

,
		 

                         Þ𝑥& = 𝑦& 

                         Þ𝑥 = ±𝑦                                                                                                                ½  

              𝑥 = −𝑦	 is not possible as 0 ≤ 𝑥 ≤ 20√2 

                Þ𝑥 = 𝑦                                                                                                                            ½   

                     To prove  on to                                                                                                              

            	𝑦 ∈ [0,200]		and		𝑦 = !!

,
 

                 Þ𝑥 = ±2√𝑦 

       Since 0 ≤ 𝑦 ≤ 200			,for all  𝑦 ∈ [0,200] there exist a pre image in 𝑥 ∈ [0,20√2]         1 

 

37.I      Let 𝑥 is the number of days after 1st July, 

                 Price = 𝑅𝑠	(300 − 3𝑥)                                                                                                 ½  



                 Quantity = 80 quintals+𝑥 (1 quintal per day)                                                          ½  

   II.				𝑅(𝑥) = 𝑞𝑢𝑎𝑛𝑡𝑖𝑡𝑦	 × 𝑃𝑟𝑖𝑐𝑒 = (300 − 3𝑥)(80 + 𝑥)                                                     ½  

                = 24000 + 60𝑥 − 3𝑥&                                                                                               ½  

  III A. 				𝑅Z(𝑥) = 60 − 6𝑥				                                                                                                      ½  

                 𝑅Z(𝑥) = 0Þ	60 − 6𝑥 = 0				                                   

                  𝑥 = 10                                                                                                                         1 

        For maximum revenue ,  𝑅ZZ(𝑥) = −6 < 0                                                                        ½  

                                         OR 

III B. Pranav’s father attains maximum revenue after 10days .So he should harvest the onions after 10days 
of 1st July ,ie on 11 th July.                                                                                            1   

     Maximum revenue = 𝑅(10) = 𝑅𝑠	24300                                                                          1   

      

38.Given 𝑃(𝐴) = 𝑃(𝐵) = 𝑃(𝐶) = 𝑃(𝐷) = #
,
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	 , 𝑃 4[

W
5 = #.

#;;
		 , 𝑃 4[
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II. Let S =  Event that exactly one of the parent is left handed                       

              𝑃 4[
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