
CENTRAL KERALA SAHODAYA 

MODEL EXAMINATION 2025-26 

MATHEMATICS (041) 

MARKING SCHEME – SET 1 

Qn 

No. 

Answer Mark 

 Section A  

1 a)) 𝑦 = tan−1 𝑥 1 

2 b) −2 𝑜𝑟 10 1 

3 a) −2 1 

4 c) 3𝐼 1 

5 d) 4 1 

6 c) 𝑚 × 𝑛 1 

7 d) ±1 1 

8 d) √𝜋 1 

9 a) 𝑘 > 1 1 

10 d) 𝑎 =
1

3
, 𝑏 = −1 1 

11 b) 
𝜋

2
− 1 1 

12 c) 
𝜋

3
 1 

13 c) (−2,2) 1 

14 a)Orthogonal vectors 1 

15 a)𝑎𝑎′ + 𝑐𝑐′ + 1 = 0 1 

16 c) 𝑍 is maximum at (40,15), minimum at (15,20) 1 

17 b) 𝑃(𝐴′ ∩ 𝐵′) = (1 − 𝑃(𝐴))(1 − 𝑃(𝐵) 1 

18 d)exists as the inequality 18𝑥 + 10𝑦 < 134 does not have any point in common with 

the feasible region. 
1 

19 c) A is true but R is false 1 

20 a)A and R are true and R is the correct explanation of A 1 

 Section B  

21 
– tan−1 (−

1

√3
) + cot−1 (

1

√3
) + tan−1 (sin (−

𝜋

2
)) 

      = 
𝜋

6
+

𝜋

3
−

𝜋

4
 

     = 
3𝜋

12
 

     = 
𝜋

4
 

OR 

−1 ≤ √𝑥 − 1 ≤ 1 

0 ≤ 𝑥 − 1 ≤ 1 

1 ≤ 𝑥 ≤ 2 

 

 

½  

½ 

1 

 

 

½  

½  

1 



𝑥 ∈ [1,2] 
 

22 Let 𝑎⃗ = 3𝑖̂ − 2𝑗̂ + 𝑘̂ and 𝑏⃗⃗ = 4𝑖̂ + 3𝑗̂ − 2𝑘̂ 

Vector 𝑐 perpendicular to both 𝑎⃗&𝑏⃗⃗ = 𝑎⃗ × 𝑏⃗⃗ 

                                                          = [
𝑖̂ 𝑗̂ 𝑘̂
3 −2 1
4 3 −2

] 

                                                          = 𝑖̂ + 10𝑗̂ + 17𝑘̂ 

The unit vector 𝑐̂in the direction of 𝑐̂ =
𝑐̂

|𝑐̂|
 

                                                             = 
𝑖̂+10𝑗̂+17𝑘̂

√390
. 

Required vector = 5𝑐̂ = 5(
𝑖̂+10𝑗+17𝑘̂

√390
) 

 

 

 

 

 

 

 

 

1 

 

 

 

 

 

½  

 

 

½  

23 𝑦 = (𝑥 + √𝑥2 − 1)2 
𝑑𝑦

𝑑𝑥
=2 (𝑥 + √𝑥2 − 1)(1 +

1

2√𝑥2−1
2𝑥) 

       =2 (𝑥 + √𝑥2 − 1)(
√𝑥2−1+𝑥

√𝑥2−1
) 

       = 2
(𝑥+√𝑥2−1)

2

√𝑥2−1
 

       = 
2𝑦

√𝑥2−1
 

(𝑥2 − 1)(
𝑑𝑦

𝑑𝑥
)2 = 4𝑦2 

OR 

Let 𝑢 = cos−1(2𝑥2 − 1) 

𝐿𝑒𝑡 𝑥 = 𝑐𝑜𝑠𝜃 

Then 𝑢 = cos−1(2𝑐𝑜𝑠2𝜃 − 1) 

= cos−1(𝑐𝑜𝑠2𝜃) 

             = 2𝜃 = 2 cos−1 𝑥 

∴
𝑑𝑢

𝑑𝑥
=

−2

√1 − 𝑥2
 

𝐿𝑒𝑡  𝑣 = cos−1 𝑥 

∴
𝑑𝑣

𝑑𝑥
= −

1

√1 − 𝑥2
 

 

∴
𝑑𝑢

𝑑𝑣
=

𝑑𝑢

𝑑𝑥
×

𝑑𝑥

𝑑𝑢
 

         = 2 

 

 

½  

½  

 

½  

½  

 

 

 

 

 

½  

 

 

½  

 

 

½  

 

 

 

½  



24 Given that the function is continuous everywhere. For the function to be continuous at 

𝑥 = −
𝜋

2
, the left hand limit and right and limit must be equal. 

The left hand limit is , LHL = lim
𝑥→−

𝜋

2

− 𝑓(𝑥) = lim
𝑥→−

𝜋

2

− 2 𝑠𝑖𝑛𝑥 

= 2 

The right hand limit is , RHL= lim
𝑥→−

𝜋

2

+
𝑓(𝑥) = lim

𝑥→−
𝜋

2

𝐴 𝑠𝑖𝑛𝑥 + 𝐵 

= −𝐴 + 𝐵 

∴ −𝐴 + 𝐵 = 2________(1) 

Continuity at 𝑥 =
𝜋

2
 

LHL= lim
𝑥→

𝜋

2

− 𝑓(𝑥) = lim
𝑥→

𝜋

2

𝐴 𝑠𝑖𝑛𝑥 + 𝐵 

= 𝐴 + 𝐵 

RHL = lim
𝑥→

𝜋

2

+
𝑓(𝑥) = lim

𝑥→
𝜋

2

𝑐𝑜𝑠𝑥 

                             = 0 

∴ 𝐴 + 𝐵 = 0_________(2) 

From (1) & (2), 𝐴 = −1, 𝐵 = 1 

 

 

 

 

½  

 

 

½  

 

 

 

 

½  

 

½  

25 
∫ 𝑒𝑥(

√1 + 𝑠𝑖𝑛2𝑥

1 + 𝑐𝑜𝑠2𝑥
𝑑𝑥 = ∫ 𝑒𝑥(

√sin2 𝑥 + cos2 𝑥 + 2𝑠𝑖𝑛𝑥𝑐𝑜𝑠𝑥

2 cos2 𝑥
𝑑𝑥. 

= ∫ 𝑒𝑥(
√(𝑠𝑖𝑛𝑥 + 𝑐𝑜𝑠𝑥)

2

2 cos2 𝑥
𝑑𝑥. 

= ∫ 𝑒𝑥(
𝑠𝑖𝑛𝑥 + 𝑐𝑜𝑠𝑥

2 cos2 𝑥
𝑑𝑥. 

= ∫ 𝑒𝑥(
1

2
𝑡𝑎𝑛𝑥𝑠𝑒𝑐𝑥 +

1

2
𝑠𝑒𝑐𝑥)𝑑𝑥. 

=
1

2
∫ 𝑒𝑥( 𝑠𝑒𝑐𝑥 + 𝑠𝑒𝑐𝑥𝑡𝑎𝑛𝑥)𝑑𝑥 

=
1

2
𝑒𝑥(𝑠𝑒𝑐𝑥) + 𝑐 

 

½  

 

½  

 

½  

 

 

½  

 SECTION C  

26 Given that 
𝑑𝐴

𝑑𝑡
= 5𝑚𝑚2& 𝑟 = 8 𝑚𝑚 

ie,
𝑑

𝑑𝑡
(4𝜋𝑟2) = 5 ⇒ 4𝜋 × 2𝑟

𝑑𝑟

𝑑𝑡
= 5 

⇒
𝑑𝑟

𝑑𝑡
=

5

8𝜋𝑟
 

∴
𝑑𝑟

𝑑𝑡
(𝑎𝑡 𝑟 = 8) =

5

64𝜋
𝑚𝑚/𝑠 

Therefore 
𝑑𝑣

𝑑𝑡
=

𝑑

𝑑𝑡
(

4

3
𝜋𝑟3) =

4

3
𝜋 ×

3𝑟2𝑑𝑟

𝑑𝑡
 

= 20 𝑚𝑚3/𝑠. 
 

½  

½  

½  

 

½  

 

½  

½  

27 
|𝑥 + 1| = {

𝑥 + 1, 𝑖𝑓 𝑥 ≥ −1
−𝑥 − 1, 𝑖𝑓 𝑥 < −1

 

∫ |𝑥 + 1|𝑑𝑥
2

−4

= ∫ −(𝑥 + 1)𝑑𝑥 + ∫ (𝑥 + 1)𝑑𝑥
2

−1

−1

−4

 

1 

 

 

½   

 



= [−
𝑥2

2
− 𝑥]−4

−1 + [
𝑥2

2
+ 𝑥]−1

2  

= 9  
The value of the integral is 9. The integral represents the total area between the graph 

of 𝑦 = |𝑥 + 1| and the x-axis on the interval [−4,2]. 

 
.OR 

To find the points where the parabola 𝑦 = 𝑥2 𝑎𝑛𝑑 𝑡ℎ𝑒 𝑙𝑖𝑛𝑒 𝑦 = 𝑥 intersect, set the 

equations equal to each other and solve for  𝑥. 

𝒙𝟐 = 𝒙 ⇒ 𝑥(𝑥 − 1) = 0 

⇒𝑥 = 0 𝑜𝑟 𝑥 = 1 
∴ The required area between the curves 𝑦 = 𝑥2𝑎𝑛𝑑 𝑦 = 𝑥 𝑖𝑠  

𝐴 = ∫ 𝑥 − 𝑥2 𝑑𝑥
1

0

 

                                                        = [
𝑥2

2
−

𝑥3

3
]0

1 

=
1

2
−

1

3
 

=
1

6
 𝑠𝑞. 𝑢𝑛𝑖𝑡𝑠 

½ 

1 

 

 

 

 

 

 

 

1 

 

 

 

½  

 

½  

 

1 

28 𝐸1: 𝐹𝑒𝑚𝑎𝑙𝑒 𝑐𝑎𝑛𝑑𝑖𝑑𝑎𝑡𝑒 

𝐸2: 𝑀𝑎𝑙𝑒 𝑐𝑎𝑛𝑑𝑖𝑑𝑎𝑡𝑒 

𝐴: 𝐶𝑎𝑛𝑑𝑖𝑑𝑎𝑡𝑒 ℎ𝑎𝑣𝑒 𝑑𝑖𝑠𝑡𝑖𝑛𝑐𝑡𝑖𝑜𝑛 

𝑃(𝐸1) =
2

3
, 𝑃(𝐸2) =

1

3
 

𝑃 (
𝐴

𝐸1
) = 0.35, 𝑃 (

𝐴

𝐸2
) = 0.40 

𝑃(𝐴) = 𝑃(𝐸1)𝑃 (
𝐴

𝐸1
) + 𝑃(𝐸2)𝑃(

𝐴

𝐸2
) 

=
2

3
× 0.35 +

1

3
× 0.40 

=
70 + 40

300
 

=
11

30
 

½  

 

 

½  

 

½  

 

 

½  

 

½  

 

½  

29 Given equation is 
𝑥+2

3
=

𝑦+1

2
=

𝑧−3

2
 

Let 
𝑥+2

3
=

𝑦+1

2
=

𝑧−3

2
= 𝝀 

Any point on the given line is of the form 𝑥 = 3𝝀 − 2, 𝑦 = 2𝝀 − 1, 𝑧 = 2𝝀 + 𝟑 

Therefore the point Q on the line is Q(3𝝀 − 2, 2𝝀 − ,2𝝀 + 𝟑) 

According to the problem the distance between P and Q is 5 units. 

Then we have, (3𝜆 − 3)2 + (2𝜆 − 4)2 + (2𝜆)2 = 52 

17𝜆2 − 34𝜆 = 0 ⇒ 𝜆 = 0,2 

Therefore the points are (−2, −1,3) & (4,3,7) 

 

OR    

𝑟 = (𝑖̂ + 𝑗̂ − 𝑘̂) + 𝝀(2𝑖̂ − 2𝑗̂ + 𝑘̂), 𝑟̂ = (2𝑖̂ − 𝑗̂ − 3𝑘̂) + µ(𝑖̂ + 2𝑗̂ + 2𝑘̂) 

𝑏1 = (2𝑖̂ − 2𝑗̂ + 𝑘̂)&𝑏2 = (𝑖̂ + 2𝑗̂ + 2𝑘̂) 

 

½  

 

½  

 

 

1 

 

1 

 

 

½  

½  

 



The vector perpendicular to the given two lines is 𝑏1 × 𝑏2 = |
𝑖̂ 𝑗̂ 𝑘̂
2 −2 1
1 2 2

| 

= −6𝑖̂ − 3𝑗̂ + 6𝑘̂ 
Therefore vector equation of the required line is  

𝑟 = 2𝑖̂ − 𝑗̂ + 3𝑘̂ + 𝝀(2𝑖̂ + 𝑗̂ − 2𝑘̂) 

 

 

 

 

1 

 

 

1 

30 𝑍 = 6𝑥 + 3𝑦 

4𝑥 + 𝑦 ≥ 80 

𝑥 + 5𝑦 ≥ 115 

3𝑥 + 2𝑦 ≤ 150 

𝑥, 𝑦 ≥ 0 

 

 
The minimum value of 𝑍 is 150 𝑎𝑡 (15,20) 

 

 

 

 

 

 

 

 

 

 

 

 

2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1 

31 Consider the given function √1 − 𝑥2 + √1 − 𝑦2 = 𝑎(𝑥 − 𝑦) 

Let 𝑥 = sin 𝜃  𝑎𝑛𝑑 𝑦 = 𝑠𝑖𝑛∅ 

Then the given equation becomes, √1 − sin2 𝜃 + √1 − sin2 ∅ = 𝑎(𝑠𝑖𝑛𝜃 − 𝑠𝑖𝑛∅) 

⇒ √cos2 𝜃 + √cos2 ∅ = 𝑎(𝑠𝑖𝑛𝜃 − 𝑠𝑖𝑛∅) 

∴ 𝑐𝑜𝑠𝜃 + 𝑐𝑜𝑠∅ = 𝑎(𝑠𝑖𝑛𝜃 − 𝑠𝑖𝑛∅) 

 

 

½  

 

½  

 



⇒2 cos
𝜃+∅

2
cos

𝜃−∅

2
= 2 acos

𝜃+∅

2
sin

𝜃−∅

2
 

⇒
tan(𝜃 − ∅)

2
=

1

𝑎
 

⇒
𝜃 − ∅

2
= tan−1(

1

𝑎
) 

⇒sin−1 𝑥 − sin−1 𝑦 = 2 tan−1 (
1

𝑎
) 

Differentiate both sides w.r.to x 
1

√1 − 𝑥2
−

1

√1 − 𝑦2
= 0 

⇒
1

√1−𝑦2

𝑑𝑦

𝑑𝑥
=

1

√1−𝑥2
⇒

𝑑𝑦

𝑑𝑥
=

√1−𝑦2

√1−𝑥2
 

OR 
𝑒𝑦(𝑥 + 1) = 1 
Differentiate both sides w.r.t x 

𝑒𝑦 (
𝑑𝑦

𝑑𝑥
) × (𝑥 + 1) + 𝑒𝑦 = 0 

Dividing both sides by 𝑒𝑦, we get (𝑥 + 1)
𝑑𝑦

𝑑𝑥
+ 1 = 0____________(1) 

Differentiating again w.r.t x, 
𝑑𝑦

𝑑𝑥
+ (𝑥 + 1)

𝑑2𝑦

𝑑𝑥2 = 0 

⇒(𝑥 + 1)
𝑑2𝑦

𝑑𝑥2 = −
𝑑𝑦

𝑑𝑥
 

⇒
𝑑2𝑦

𝑑𝑥2 = −
1

𝑥+1

𝑑𝑦

𝑑𝑥
 

⇒
𝑑2𝑦

𝑑𝑥2 = (
𝑑𝑦

𝑑𝑥
)2    (From(1)) 

 

½  

 

 

 

½  

 

 

 

½  

 

½  

 

 

 

 

½  

 

½  

 

½  

 

½  

 

1 

 SECTION D  

32 
𝐴 = [

1 2 −3
2 0 −3
1 2 0

] 

∴ |𝐴| = −12 ≠ 0 
Therefore A is invertible. 

𝐴𝑑𝑗 𝐴 = [
6 −3 4

−6 3 0
−6 −3 −4

]

𝑇

 

 

= [
6 −6 6

−3 3 −3
4 0 −4

] 

 

∴ 𝐴−1 = −
1

12
[

6 −6 6
−3 3 −3
4 0 −4

] 

The given equations are 

𝑥 + 2𝑦 − 3𝑧 = 1 

2𝑥 − 3𝑧 = 2 

𝑥 + 2𝑦 = 3 

Which can be written in matrix form as  

 

1 

 

 

 

 

 

 

 

 

1 

 

 

½  

 

 

 

 

 

 

 

½ 



[
1 2 −3
2 0 −3
1 2 0

] [
𝑥
𝑦
𝑧

] = [
1
2
3

] 

[
𝑥
𝑦
𝑧

] = [
1 2 −3
2 0 −3
1 2 0

]

−1

[
1
2
3

] 

[
𝑥
𝑦
𝑧

] = −
1

12
[

6 −6 6
−3 3 −3
4 0 −4

] [
1
2
3

] 

       = [

2
1

2
2

3

] 

∴ 𝒙 = 𝟐, 𝒚 =
𝟏

𝟐
, 𝒛 =

𝟐

𝟑
 

 

 

 

 

 

 

1 

 

1   

33 Let I= ∫
4𝑥𝑠𝑖𝑛𝑥

1+cos2 𝑥
𝑑𝑥

𝜋

0
________(1) 

Using the property that ∫ 𝑓(𝑥)𝑑𝑥 = ∫ 𝑓(𝑎 − 𝑥)𝑑𝑥
𝑎

0

𝑎

0
 

Therefore 𝐼 = ∫
4(𝜋−𝑥)sin (𝜋−𝑥)

1+cos2(𝜋−𝑥)
𝑑𝑥

𝜋

0
 

𝐼 = ∫
4(𝜋−𝑥)sin 𝑥

1+cos2 𝑥
𝑑𝑥

𝜋

0
_________(2) 

                       = ∫
4𝜋sin 𝑥

1+cos2 𝑥
𝑑𝑥 −

𝜋

0
∫

4𝑥𝑠𝑖𝑛𝑥

1+cos2 𝑥
𝑑𝑥

𝜋

0
 

                       = ∫
4𝜋sin 𝑥

1+cos2 𝑥
𝑑𝑥 −

𝜋

0
𝐼 

2𝐼 = ∫
4𝜋sin 𝑥

1 + cos2 𝑥
𝑑𝑥

𝜋

0

 

𝐼 =
1

2
× 4𝜋 ∫

sin 𝑥

1 + cos2 𝑥
𝑑𝑥

𝜋

0

 

𝐿𝑒𝑡 𝑐𝑜𝑠𝑥 = 𝑡, 𝑠𝑖𝑛𝑥𝑑𝑥 = −𝑑𝑡 

𝐼𝑓 𝑥 = 0, 𝑡 = 1 𝑎𝑛𝑑 𝑖𝑓 𝑥 = 𝜋, 𝑡 = −1 

So the integral becomes, 2𝜋 ∫
−𝑑𝑡

1+𝑡2

−1

1
= 2𝜋 ∫

𝑑𝑡

1+𝑡2

1

−1
 

                                                            = 2𝜋(tan−1 𝑡)−1
1  

                                                            = 2𝜋 ×
𝜋

2
= 𝜋2. 

OR 

 

Let I= ∫
1

𝑥[(𝑙𝑜𝑔𝑥)2−3𝑙𝑜𝑔𝑥−4]
𝑑𝑥 

Let 𝑙𝑜𝑔𝑥 = 𝑡, 𝑡ℎ𝑒𝑛
1

𝑥
𝑑𝑥 = 𝑑𝑡 

Then 𝐼 = ∫
𝑑𝑡

𝑡2−3𝑡−4
 

 

 

 

½  

 

 

 

 

 

 

2 

 

 

 

 

 

 

1 

 

 

 

1 ½ 

 

 

 

 

 

 

 

 

1 

 

 

 

 

1 



= ∫
1

(𝑡 − 4)(𝑡 + 1)
𝑑𝑡 

 

  Apply integration by partial fraction  

1

(𝑡 − 4)(𝑡 + 1)
=

𝐴

𝑡 − 4
+

𝐵

𝑡 − 1
 

To solve for A and B we get , 𝐴 =
1

5
& 𝐵 = −

1

5
 

∴ 𝐼 = ∫

1

5

𝑡 − 4
𝑑𝑡 + ∫

−
1

5

𝑡 − 1
𝑑𝑡 

      = 
1

5
log(𝑡 − 4) −

1

5
log(𝑡 − 1) + 𝐶 

  = 
1

5
[log(𝑙𝑜𝑔𝑥 − 4) − log (𝑙𝑜𝑔𝑥 − 1)] + 𝐶 

     = 
1

5
[𝑙𝑜𝑔 |

𝑙𝑜𝑔𝑥−4

𝑙𝑜𝑔𝑥−1
| + 𝐶 

 

 

 

1 

 

 

 

 

 

 

 

1 

 

 

 

 

2 

 

34 The given differential equation is (1 + 𝑥2)
𝑑𝑦

𝑑𝑥
+ 𝑦 = 𝑒tan−1 𝑥 

The given linear equation can be converted into the form  
𝑑𝑦

𝑑𝑥
+ 𝑃𝑦 = 𝑄 

Divide the equation by 1 + 𝑥2, 𝑤𝑒 𝑔𝑒𝑡  
𝑑𝑦

𝑑𝑥
+

𝑦

1+𝑥2 =
𝑒tan−1 𝑥

1+𝑥2 , where 𝑃(𝑥) =
1

1+𝑥2   , 𝑄(𝑥) =
𝑒tan−1 𝑥

1+𝑥2  

Integrating factor, IF=𝑒∫ 𝑃𝑑𝑥 

                                  = 𝑒∫
1

1+𝑥2𝑑𝑥
 

                                  = 𝑒tan−1 𝑥 

Therefore solution is, 𝑦(𝐼𝐹) = ∫ 𝑄(𝑥). (𝐼𝐹)𝑑𝑥 + 𝐶 

∴ 𝑦. 𝑒tan−1 𝑥 = ∫
𝑒tan−1 𝑥

1 + 𝑥2
. 𝑒tan−1 𝑥 𝑑𝑥 

                     = ∫
𝑒2tan−1 𝑥

1+𝑥2
𝑑𝑥 

Let tan−1 𝑥 = 𝑡, 𝑡ℎ𝑒𝑛 
1

1+𝑥2 = 𝑑𝑡 

∴ ∫
𝑒2tan−1 𝑥

1 + 𝑥2
𝑑𝑥 = ∫ 𝑒2𝑡𝑑𝑡 =

𝑒2𝑡

2
+ 𝑐 

∴ 𝑦. 𝑒tan−1 𝑥 =
1

2
[𝑒2 tan−1 𝑥] + 𝑐 

OR 

 

The given differential equation is 2𝑥𝑦𝑑𝑦 = (𝑥2 + 𝑦2)𝑑𝑥._________(1) 

To solve this homogeneous equation , rewrite the equation into the form 
𝑑𝑦

𝑑𝑥
= 𝑓(

𝑦

𝑥
) 

Divide both sides of eq(1) by 𝑑𝑥 & 2𝑥𝑦, we get 

𝑑𝑦

𝑑𝑥
=

(𝑥2+𝑦2)

2𝑥𝑦
⇒

𝑑𝑦

𝑑𝑥
=

1+(
𝑦

𝑥
)

2

2(
𝑥

𝑦
)

_______________(2) 

 

 

 

½  

 

 

 

1 

 

 

1 

 

 

 

 

1 

 

 

1 ½ 

 

 

 

 

 

 

 

 

 

1   

 



Let 𝑦 = 𝑣𝑥 𝑎𝑛𝑑 𝑑𝑖𝑓𝑓𝑒𝑟𝑒𝑛𝑡𝑖𝑎𝑡𝑒 𝑏𝑜𝑡ℎ 𝑠𝑖𝑑𝑒𝑠 𝑤. 𝑟. 𝑡𝑜 𝑥 
𝑑𝑦

𝑑𝑥
= 𝑣 + 𝑥

𝑑𝑣

𝑑𝑥
______________(3) 

Equate (2) &(3) 

𝑣 + 𝑥
𝑑𝑣

𝑑𝑥
=

1 + 𝑣2

2𝑣
⇒ 𝑥

𝑑𝑣

𝑑𝑥
=

1 + 𝑣2

2𝑣
− 𝑣 =

1 − 𝑣2

2𝑣
 

2𝑣

𝑣2 − 1
𝑑𝑣 = −

𝑑𝑥

𝑥
 

Integrate both sides, we get 

log(𝑣2 − 1) + 𝑙𝑜𝑔𝑥 = 𝑙𝑜𝑔𝐶 

⇒(𝑣2 − 1)𝑥 = 𝐶 
⇒𝑦2 − 𝑥2 = 𝑐𝑥 
 

 

1 

 

 

 

1 ½  

 

 

 

 

1 ½  

35 Given 

𝐿1: 𝑇ℎ𝑒 𝑙𝑖𝑛𝑒 𝑝𝑎𝑠𝑠𝑖𝑛𝑔 𝑡ℎ𝑟𝑜𝑢𝑔ℎ (2, −1,1)𝑎𝑛𝑑 𝑝𝑎𝑟𝑎𝑙𝑙𝑒𝑙 𝑡𝑜
𝑥

1
=

𝑦

1
=

𝑧

3
 

𝐿2: 𝑟 = 𝑖̂ + (2𝜇 + 1)𝑗̂ − (𝜇 + 2)𝑘̂ 

The standard form of  given equations of lines are 

𝐿1: 𝑟 = (2𝑖̂ − 𝑗̂ + 𝑘̂) + 𝝀(𝒊̂ + 𝒋̂ + 𝟑𝒌̂) 

𝐿2: 𝑟 = (𝑖̂ + 𝑗̂ − 2𝑘̂) + 𝜇(2 𝑗 − 𝑘̂) 

𝑎1 = (2𝑖̂ − 𝑗̂ + 𝑘̂),         𝑏1 = (𝒊̂ + 𝒋̂ + 𝟑𝒌̂) 

𝑎2 = (𝑖̂ + 𝑗̂ − 2𝑘̂) , 𝑏2 = (2 𝑗 −  𝑘̂) 

𝑏1 × 𝑏2 = |
𝑖̂ 𝑗̂ 𝑘̂
1 1 3
0 2 −1

| 

             = −7𝑖̂ + 𝑗̂ + 2𝑘̂ 

|𝑏1 × 𝑏2| = |−7𝑖̂ + 𝑗̂ + 2𝑘̂| 

                = √(−7)2 + 12 + 22 

               = √54 

𝑎2 − 𝑎1 = (𝑖̂ + 𝑗̂ − 2𝑘̂) − (2𝑖̂ − 𝑗̂ + 𝑘̂) 

               = −𝑖̂ + 2𝑗̂ − 3𝑘̂ 

Shortest distance= |
(𝑏1×𝑏2).(𝑎2−𝑎1)

|𝑏1×𝑏2|
| 

 

 

 

 

 

 

 

 

 

1 

 

 

 

 

1 

 

 

 

 

 

1 

 

 

 

 

 

 

½  

 

 

 

½  

 

 

 

 

1 



= |
(−7𝑖̂ + 𝑗̂ + 2𝑘̂). (−𝑖̂ + 2𝑗̂ − 3𝑘̂)

√54
| 

                        = 
3

√54
 units 

OR 

 

Let 𝑃(1,6,3)be the given point. 

Let M be the foot of the perpendicular from ‘P’ to the given line AB. 

𝑟 = (𝑗̂ + 2𝑘̂) + 𝜆(𝑖̂ + 2𝑗̂ + 3𝑘̂)--------------(1) 

⇒
𝑥 − 0

1
=

𝑦 − 1

2
=

𝑧 − 2

3
= 𝜆 

Then the coordinates of M be (𝜆, 2𝜆 + 1,3𝜆 + 2), ⋋ is a scalar. 

 

 
 

 
 

The direction ratios of PM are : 

<𝜆 − 1,2𝜆 + 1 − 6,3𝜆 + 2 − 3 > 

Ie, < 𝜆 − 1,2𝜆 − 5,3𝜆 − 1 > 

And direction ratios of line (1) are <1,2,3> 

Now, 𝑃𝑀 ⊥ 𝐴𝐵 ⇒ (𝜆 − 1). 1 + (2𝜆 − 5). 2 + (3𝜆 − 1). 3 = 0 

⇒𝜆 − 1 + 4𝜆 − 10 + 9𝜆 − 3 = 0 

⇒14𝜆 − 14 = 0 
                              ⇒𝜆 = 1. 
∴ 𝑀 𝑖𝑠 (1,3,5) 
Let 𝑃′((∝, 𝛽, 𝛾) be the image of 𝑃(1,6,3), then M is the midpoint of 𝑃𝑃′. 

∴  
∝ +1

2
= 1,

𝛽 + 6

2
= 3,

𝛾 + 3

2
= 5 ⇒∝= 1, 𝛽 = 0, 𝛾 = 7. 

Hence the (1,0,7) is the image of 𝑃(1,6,3) in given line. 

Equation of line joining 𝑃 & 𝑃′ is, 
𝑥−1

0
=

𝑦−6

−6
=

𝑧−3

4
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1 ½  

36 𝐸1: 𝐸𝑣𝑒𝑛𝑡 𝑡ℎ𝑎𝑡 𝑎 𝑝𝑒𝑟𝑠𝑜𝑛 ℎ𝑎𝑠 𝑇𝐵 

𝐸2: 𝐸𝑣𝑒𝑛𝑡 𝑡ℎ𝑎𝑡 𝑎 𝑝𝑒𝑟𝑠𝑜𝑛 𝑑𝑜𝑒𝑠 𝑛𝑜𝑡 ℎ𝑎𝑣𝑒 𝑇𝐵 

𝐴: 𝑇ℎ𝑒 𝑝𝑒𝑟𝑠𝑜𝑛 𝑖𝑠 𝑑𝑖𝑎𝑔𝑛𝑠𝑒𝑑 𝑡𝑜 ℎ𝑎𝑣𝑒 𝑇𝐵 

𝑃(𝐸1) = 0.001 =
1

1000
 

 

 

 

 

 

 

 



𝑃(𝐸2) = 1 − 0.001 = 0.999 =
999

1000
 

𝑃 (
𝐴

𝐸1
) = 0.99 =

99

100
, 𝑃 (

𝐴

𝐸2
) = 0.001 =

1

1000
 

a) Number of persons out of  200,000 suffering from TB =
1

1000
× 200,000 

= 200 

b) Required probability = 𝑃 (
𝐴

𝐸1
) =

99

100
 

c) Required probability = 𝑃 (
𝐸1

𝐴
) =

𝑃(𝐸1)𝑃(
𝐴

𝐸1
)

𝑃(𝐸1)𝑃(
𝐴

𝐸1
)+𝑃(𝐸2)𝑃(

𝐴

𝐸2
)
 

                                                      = 

1

1000
×

99

100
1

1000
×

99

100
+

999

1000
×

1

1000

 

=
110

221
 

d) Required probability = 𝑃 (
𝐴

𝐸2
) = 0.001 

 

 

 

 

 

1 

 

 

 

1 

 

 

 

 

 

 

1 ½ 

 

 

 

½  

 

37 

 
a) Let 𝐴(𝑥)be the area of the visiting card then,  

As 𝑥𝑦 = 24 

 𝐴(𝑥) = (𝑥 + 3)(𝑦 + 2) 

            = 2𝑥 + 3𝑦 + 𝑥𝑦 + 6 

= 2𝑥 + 3 (
24

𝑥
) + 𝑥 (

24

𝑥
) + 6 

= 2𝑥 +
72

𝑥
+ 30 

b) 𝐴′(𝑥) = 2 −
72

𝑥2  𝑎𝑛𝑑 𝐴′′(𝑥)  =
144

𝑥3  

Solving 𝐴′(𝑥) = 0 ⇒ 2 −
72

𝑥2 = 0 

⇒ 𝑥 = 6 

𝐴′′(6) =
144

63
> 0 

∴ 𝐴𝑟𝑒𝑎 𝑜𝑓 𝑡ℎ𝑒 𝑐𝑎𝑟𝑑 𝑖𝑠 𝑚𝑖𝑛𝑖𝑚𝑢𝑚 𝑎𝑡 𝑥 = 6 𝑎𝑛𝑑 𝑦 = 4 
The dimension of the card with minimum area is length = 6 cm and breadth= 4 cm 
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2 



38 Here 𝐴 = {𝑁𝑖𝑡𝑦𝑎, 𝑅𝑜ℎ𝑖𝑡}, 𝐵 = {1,2,3,4,5,6} 

a) Number of relations from A to B = 22×6 = 212 

b) Number of reflexive relations on B= 262−6 = 230 

c) I) 𝑅 =
{(1,1), (1,2)(1,3), (1,4), (1,5), (1,6), (2,2), (2,4), (2,6), (3,3), (4,4), (5,5), (6,6)} 

 R is not an equivalence relation as (1,2) ∈ 𝑅, 𝑏𝑢𝑡 (2,1) ∉ 𝑅 

 

OR 

 

II) 𝑃 = {}, 𝑃 is  a null relation. Since null relation is not reflexive, p is not an 

equivalence relation. 

 

1 

 

1 

 

2 

 

 

2 

 


