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 SECTION A  

1 (Answer: C) 

If A is a 3 ×  3 matrix 𝑎𝑛𝑑 |𝐴|  =  −2 
For a matrix of order n: 

|𝑎𝑑𝑗 𝐴|  =  |𝐴|ⁿ⁻¹ 
Therefore: 

|𝑎𝑑𝑗 𝐴|  =  (−2)² =  4 
Again, adj A is also a 3 ×  3 matrix. 

𝑆𝑜: 
|𝒂𝒅𝒋(𝒂𝒅𝒋 𝑨)|  =  |𝒂𝒅𝒋 𝑨|² =  𝟒² =  𝟏𝟔 
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2 (Answer: D) 

The given matrix is skew-symmetric because: 

aᵢⱼ = −aⱼᵢ and all diagonal entries are zero. 

For every skew-symmetric matrix of odd order: 

|A| = 0 
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3 (Answer: B) 

|𝐴|  =  𝑐𝑜𝑠²𝑥 −  𝑠𝑖𝑛²𝑥 
|𝐴|  =  𝑐𝑜𝑠 2𝑥 

(
d|𝐴|

dx
)= =  −2 𝑠𝑖𝑛 2𝑥 

𝐴𝑡 𝑥 =  𝜋/4: 

(
𝐝|𝑨|

𝐝𝐱
)  =  −𝟐 𝒔𝒊𝒏(𝝅/𝟐)  =  −𝟐 
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4 (Answer: A) 

𝑓(𝑥)  =  𝑘𝑥 −  𝑠𝑖𝑛 𝑥 
𝑓 ′(𝑥)  =  𝑘 −  𝑐𝑜𝑠 𝑥 

For strictly increasing function: 

f ′(x) > 0 for all x 

Since cos x ∈ [−1, 1], minimum value of k − cos x is k − 1 

So: 

𝑘 −  1 >  0 
𝒌 >  𝟏 

1m 



 

5 (Answer: C) 

𝑦 =  𝑙𝑜𝑔(𝑙𝑜𝑔(𝑙𝑜𝑔 𝑥⁵)) 
Using chain rule: 

𝒅𝒚

𝒅𝒙
=  

𝟏

𝒍𝒐𝒈(𝒍𝒐𝒈 𝒙⁵)
 ×

𝟏

𝒍𝒐𝒈 𝒙⁵
  ×  

𝟓

𝒙
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6 (Hence statement D is incorrect) 

Matrix multiplication is possible when: 

Number of columns of first matrix = Number of rows of second matrix. 

Matrices need not be of same order. 
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7 (Answer: C) 

f(x) = |x+1| − |x+2| + |x+3| − |x+4| 

Absolute value functions are continuous everywhere. 

So assertion is true. 

Reason is false because: 

Every differentiable function is continuous, 

but every continuous function need not be differentiable. 
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 SECTION B  

8 
𝑥 =  𝑡 +

1

𝑡
 

𝑦 =  𝑡 −
1

𝑡
 

dx

dt
 =  1 −

1

𝑡2
,  

dy

dt
=  1 +

1

𝑡2
 

 

dy

dx
 =

𝑑𝑦
𝑑𝑡
𝑑𝑥
𝑑𝑡

 

𝐴𝑡 𝑡 =  2: 

𝐝𝐲

𝐝𝐱
=

𝟏 +
𝟏
𝟒

𝟏 −
𝟏
𝟒

=

𝟓
𝟒
𝟑
𝟒

=
𝟓

𝟑
 

 

 
 
 
 
 

½ +1/2 
m 
 
 
 

½ m 
 
 
 

½ m 

9 
(A) 

Volume of sphere: 

𝑉 =  (
4

3
) 𝜋𝑟3 

Surface area: 
𝑆 =  4𝜋𝑟2 

Given: rate of decrease of volume ∝  surface area 

 
 
 
 

½ m 
 

½ m 
 
 



𝑑𝑉

𝑑𝑡
 ∝  4𝜋𝑟2 

 =  −𝑘(4𝜋𝑟2) 
But: 

𝑑𝑉

𝑑𝑡
=  4𝜋𝑟2 (

𝑑𝑟

𝑑𝑡
) 

Equating: 

4𝜋𝑟2 (
𝑑𝑟

𝑑𝑡
) =  −𝑘(4𝜋𝑟2) 

(
𝒅𝒓

𝒅𝒕
) =  −𝒌 

𝐓𝐡𝐮𝐬 𝐫𝐚𝐝𝐢𝐮𝐬 𝐝𝐞𝐜𝐫𝐞𝐚𝐬𝐞𝐬 𝐚𝐭 𝐚 𝐜𝐨𝐧𝐬𝐭𝐚𝐧𝐭 rate. 

(B) 

Let the numbers be x and y. 

Given: 𝑥𝑦 =  256 

𝑦 =
256

𝑥
 

Sum: 

𝑆 =  𝑥 +
256

𝑥
,  

𝑑𝑆

𝑑𝑥
=  1 –

256

𝑥2
 

For minimum value: 

1 −
256

𝑥2
=  0 

x² = 256 

x = 16 

y = 16 

Therefore least sum occurs for 16 and 16 

½ m 
 
 
 
 
 
 

½ m 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1m 
 
 
 
 
 
 

1m 

10 
𝐴 = [

1 0 −2
0 −1 0

], 𝐵 = [
−1
0

−1
] 

AB exists because order is (2×3)(3×1) = 2×1 

AB = [
𝟏
𝟎

] 

BA does not exist because multiplication (3×1)(2×3) is not possible. 
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 SECTION C  

11  
(sin x)y =  ycos x 

Taking logarithm on both sides: 

y log(sin x) = cos x · log y 

Differentiating implicitly: 

(
dy

dx
) log(sin x) +  y cot x = − sin x log y +  (

cos x

𝑦
) (

dy

dx
) 

(
dy

dx
)  [log(sin x)  −  cos x/y] = −sinxlogy − ycotx 

 
 
 

½ m 
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1m 



Therefore: 

(
𝐝𝐲

𝐝𝐱
)= 

[−𝐬𝐢𝐧 𝐱 𝐥𝐨𝐠 𝐲 − 𝐲 𝐜𝐨𝐭 𝐱] 

[𝐥𝐨𝐠(𝐬𝐢𝐧 𝐱) − 𝐜𝐨𝐬 𝐱/𝐲] 
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12 
A = [

0 4 2
1 2 −5
6 0 1

] then A = ½ (A + AT) + ½ (A - AT) 

(A + Aᵀ) =  [
0 4 2
1 2 −5
6 0 1

] + [
0 1 6
4 2 0
2 −5 1

] 

               = [
0 5 8
5 4 −5
8 −5 2

] ⇒ ½ (A + AT) = ½ [
𝟎 𝟓 𝟖
𝟓 𝟒 −𝟓
𝟖 −𝟓 𝟐

] 

               = Symmetric matrix 

(A − Aᵀ) = [
0 4 2
1 2 −5
6 0 1

] − [
0 1 6
4 2 0
2 −5 1

] 

               = [
0 3 −4

−3 0 −5
4 5 0

] ⇒ ½ (A - AT) = ½ [
𝟎 𝟑 −𝟒

−𝟑 𝟎 −𝟓
𝟒 𝟓 𝟎

] 

                  = Skew-symmetric matrix 

Therefore A = ½ (A + AT) + ½ (A - AT) 

½ m 
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13 
A)                            𝐆𝐢𝐯𝐞𝐧:  𝐱𝐲 =  𝐞𝐱 − 𝐲 

log(𝑥𝑦) = log(𝑒𝑥 − 𝑦) 
log 𝑥 + log 𝑦 =  𝑥 −  𝑦 

Differentiate both sides with respect to x: 
𝑑

𝑑𝑥
(log 𝑥) +

𝑑

𝑑𝑥
(log 𝑦) =

𝑑

𝑑𝑥
(𝑥 −  𝑦) 

1

𝑥
+  (

1

𝑦
) (

𝑑𝑦

𝑑𝑥
) =  1 −

𝑑𝑦

𝑑𝑥
 

Bring
dy

dx
terms to one side: 

(
1

𝑦
) (

𝑑𝑦

𝑑𝑥
) +

𝑑𝑦

𝑑𝑥
=  1 −

1

𝑥
 

𝑑𝑦

𝑑𝑥
[
1

𝑦
+  1] =

𝑥 −  1

𝑥
 

𝑑𝑦

𝑑𝑥
[
1 +  𝑦

𝑦
] =

𝑥 −  1

𝑥
 

𝑇ℎ𝑒𝑟𝑒𝑓𝑜𝑟𝑒, 
𝑑𝑦

𝑑𝑥
=  [

𝑥 −  1

𝑥
] × [

𝑦

1 +  𝑦
] 

𝒅𝒚

𝒅𝒙
=

𝒚(𝒙 −  𝟏)

𝒙(𝟏 +  𝒚)
 

OR 

B)                                                    𝑥√1 + 𝑦    =  𝑦√1 + 𝑥 

𝑥²(1 + 𝑦)  =  𝑦²(1 + 𝑥) 
𝑥² +  𝑥²𝑦 =  𝑦² +  𝑥𝑦² 

 
½ m 
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½ m 



(𝑥² −  𝑦²)  +  (𝑥²𝑦 −  𝑥𝑦²)  =  0 
(𝑥 − 𝑦)(𝑥 + 𝑦) +  𝑥𝑦(𝑥 − 𝑦)  =  0 

(𝑥 − 𝑦)(𝑥 + 𝑦 + 𝑥𝑦)  =  0 
Since x ≠ y for this branch of the function, 

𝑥 +  𝑦 +  𝑥𝑦 =  0 
𝑦(1 + 𝑥)  =  −𝑥 

𝑦 =  −𝑥/(1 + 𝑥) 

(
𝑑𝑦

𝑑𝑥
) =

[(1 + 𝑥)(−1) −  (−𝑥)(1)]

(1 + 𝑥)2
 

(
𝑑𝑦

𝑑𝑥
) =

[−1 −  𝑥 +  𝑥]

(1 + 𝑥)2
 

Therefore, 

(
𝐝𝐲

𝐝𝐱
)  =  −

𝟏

(𝟏 + 𝒙)𝟐
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 SECTION D  

14                       Volume condition: 

𝑥2ℎ =  250, 𝑥2 =
250

ℎ
 

Land cost =  500𝑥2 

=  500 (
250

ℎ
)  =

125000

ℎ
 

Digging cost = 4000ℎ² 

Total cost function: 

𝑪(𝒉) =
𝟏𝟐𝟓𝟎𝟎𝟎

𝒉
+  𝟒𝟎𝟎𝟎𝒉𝟐 

Differentiating: 

𝐶′(ℎ) =  −
125000

ℎ2
+  8000ℎ 

Setting 𝐶′(ℎ) =  0: 
8000ℎ3 =  125000 

𝒉𝟑 =
𝟏𝟐𝟓

𝟖
⇒ 𝒉 =

𝟓

𝟐
𝒎 

 
Second derivative: 

𝑪"(𝒉) =
𝟐𝟓𝟎𝟎𝟎𝟎

𝒉𝟑
+  𝟖𝟎𝟎𝟎 >  𝟎 

Hence cost is minimum at h = 5/2 m. 

Minimum cost = ₹75,000 

Also: 

𝑥2 =
250

5
2

=  100 

𝒙 =  𝟏𝟎 𝒎 
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15 Let English typing charge = ₹x per page 

Let Hindi typing charge = ₹y per page 

Equations: 

8x + 4y = 200 

5x + 10y = 275 

Matrix form: 

[
𝟖 𝟒
𝟓 𝟏𝟎

] [
𝒙
𝒚] = [

𝟐𝟎𝟎
𝟐𝟕𝟓

] 

|A| = (8)(10) − (5)(4) = 60 

If 𝐴 = [
𝑎 𝑏
𝑐 𝑑

]then adj A = [
𝑑 −𝑏

−𝑐 𝑎
] 

Therefore adj A = [
𝟏𝟎 −𝟒
−𝟓 𝟖

] 

OR 

Solving equations: 
𝑋 = 𝐴−1𝐵 

𝑋 =
1

|𝐴|
 𝑎𝑑𝑗𝐴  

 

                        = 
1

60
[10 −4
−5 8

] [200
275

] 

 

                                                           [
𝒙
𝒚] =

𝟏

𝟔𝟎
[

𝟗𝟎𝟎
𝟏𝟐𝟎𝟎

]=  [
𝟏𝟓
𝟐𝟎

] 

 

 

 

 

**************************************************** 
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