
Marking Scheme 

Mathematics (Term-I) 

Class-XII (Code-041) 

Q.N. Correct 
Option 

Hints / Solutions 

1 d 𝑠𝑖𝑛 (
𝜋

3
− (

−𝜋

6
)) = sin (

𝜋

2
) = 1  

2 b 𝑙𝑖𝑚
𝑥→𝑜

(
1−cos𝑘𝑥

𝑥 sin 𝑥
) =

1

2
  

⇒ 𝑙𝑖𝑚
𝑥→𝑜

(
2𝑠𝑖𝑛2

𝑘𝑥

2

𝑥 sin 𝑥
) =

1

2
   

⇒ 𝑙𝑖𝑚
𝑥→𝑜

2 (
𝑘

2
)
2

(
𝑠𝑖𝑛

𝑘𝑥

2
𝑘𝑥

2

)

2

(
𝑥

𝑠𝑖𝑛𝑥
) =

1

2
  

⇒ 𝑘2=1⇒ k = ±1 𝑏𝑢𝑡 𝑘 < 0  ⇒ k= -1  
3 d 𝐴2 = [1    0

0    1
]   

4 c As A is singular matrix 

⇒ |𝐴| = 0  

⇒ 2𝑘2 − 32 = 0  ⇒ k = ±4  
5 b 𝑓(𝑥) = 𝑥2 − 4𝑥 + 6  

𝑓′(𝑥) = 2𝑥 − 4  

𝑙𝑒𝑡 𝑓′(𝑥) = 0 ⇒ x = 2   

 
as 𝑓′(𝑥) > 0   ⍱    𝑥 ∈ (2,∞) 
⇒ 𝑓(𝑥) is Strictly increasing in  (2,∞) 

6 d as |𝑎𝑑𝑗 𝐴| = |𝐴|𝑛−1,      where 𝑛 is order of matrix 𝐴 
                     = (−4)2 = 16  

7 b (1, 2)  
8 a 2𝑎 + 𝑏 = 4

𝑎 − 2𝑏 = −3
5𝑐 − 𝑑 = 11
4𝑐 + 3𝑑 = 24

}       ⇒

𝑎 = 1
𝑏 = 2
𝑐 = 3
𝑑 = 4

   

∴ 𝑎 + 𝑏 − 𝑐 + 2𝑑 = 8  
9 a 𝑓(𝑥) = 𝑥 +

1

𝑥
, 𝑥 > 0 ⇒ 𝑓′(𝑥) = 1 −

1

𝑥2
=
𝑥2−1

𝑥2
, 𝑥 > 0  

As normal to  𝑓(𝑥) is Ʇ to given line 

⇒ (
𝑥2

1−𝑥2
) ×

3

4
= −1  (𝑚1. 𝑚2 =  −1) 

⇒ 𝑥2 = 4 ⇒ x = ±2  
But 𝑥 > 0, ∴ 𝑥 = 2 

Therefore point=(2,
5

2
) 

10 d sin(tan−1 𝑥) = sin (sin−1 (
𝑥

√1+𝑥2
)) =

𝑥

√1+𝑥2
  

11 a {1, 5, 9}   
12 c 𝑒𝑥+𝑒𝑦 = 𝑒𝑥+𝑦    

⇒ 𝑒−𝑦 + 𝑒−𝑥 = 1  
Differentiating w.r.t. 𝑥: 
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⇒ −𝑒−𝑦
𝑑𝑦

𝑑𝑥
− 𝑒−𝑥 = 0 ⇒ 

dy

dx
= −𝑒𝑦−𝑥  

13 b 3 × 5   
14 a 𝑦 = 5 cos𝑥 − 3 sin 𝑥 ⇒

dy

dx
= −5 sin 𝑥 − 3 cos 𝑥  

⇒ 
𝑑2𝑦

𝑑𝑥2
= −5 cos 𝑥 + 3 sin 𝑥 =  −𝑦  

15 c adj A = [
7 −5
11 2

] ⇒ (𝑎𝑑𝑗𝐴)′ = [
7 11
−5 2

]  

16 c 𝑥2

9
+
𝑦2

16
= 1 ⇒

2𝑥

9
+
2𝑦

16

𝑑𝑦

𝑑𝑥
= 0  

⇒ 𝑠𝑙𝑜𝑝𝑒 𝑜𝑓 𝑛𝑜𝑟𝑚𝑎𝑙 =
−dx

dy
=

9𝑦

16𝑥
   

As curve’s tangent is parallel to y-axes 

⇒
9𝑦

16𝑥
= 0 ⇒ 𝑦 = 0 and 𝑥 = ±3 

∴   𝑝𝑜𝑖𝑛𝑡𝑠 = (±3, 0)  
17 b |𝐴| = −7  

∴ ∑ 𝑎𝑖2𝐴𝑖2 = 𝑎12𝐴12 + 𝑎22𝐴22 + 𝑎32𝐴32 = |𝐴| = −7
3
𝑖=1   

18 d 𝑦 = log(𝑐𝑜𝑠 𝑒𝑥)  
Differentiating wrt 𝑥: 
𝑑𝑦

𝑑𝑥
=

1

cos(𝑒𝑥)
. (−sin 𝑒𝑥).  𝑒𝑥   (chain rule) 

 ⇒
dy

dx
= −𝑒𝑥  tan 𝑒𝑥    

19 d Z is maximum 180 at points C (15,15) and D(0, 20).  

⇒ Z is maximum at every point on the line segment CD 
20 c 𝑓(𝑥) = 2𝑐𝑜𝑠𝑥 + 𝑥  ,   𝑥 ∈ [0,

𝜋

2 
]  

𝑓′(𝑥) = −2𝑠𝑖𝑛𝑥 + 1  

Let𝑓′(𝑥) = 0 ⇒ 𝑥 =
𝜋

6
   ∈ [0,

𝜋

2 
]  

𝑓(0) = 2  

𝑓 (
𝜋

6
) =

𝜋

6 
+ √3  

𝑓 (
𝜋

2
) =

𝜋

2
   ⇒ least value of 𝑓(𝑥) is 

𝜋

2
 at 𝑥 =

𝜋

2
 

  Section-B 
21 d 𝑙𝑒𝑡 𝑓(𝑥1) = 𝑓(𝑥2) ⍱𝑥1𝑥2 ∈ 𝑅 

⇒  𝑥1
3 = 𝑥2

3 

⇒  𝑥1 = 𝑥2  
⇒   𝑓 is one - one  
 
 

𝑙𝑒𝑡 𝑓(𝑥) = 𝑥3 = 𝑦   ⍱ 𝑦 ∈ 𝑅  

⇒ x = 𝑦
1

3  

every image 𝑦 ∈ 𝑅 has a unique pre image in 𝑅 
⇒ 𝑓 is onto 

∴ 𝑓 is one-one and onto 

22 a 𝑥 = 𝑎 𝑠𝑒𝑐𝜃 ⇒
𝑑𝑥

𝑑𝜃
= atan 𝜃 sec 𝜃   

𝑦 = 𝑏 tan 𝜃 ⇒  
𝑑𝑦

𝑑𝜃
= 𝑏 𝑠𝑒𝑐2𝜃  

∴
𝑑𝑦

𝑑𝑥
=
𝑏

𝑎
𝑐𝑜𝑠𝑒𝑐𝜃  

⇒
𝑑2𝑦

𝑑𝑥2
=
−𝑏

𝑎
 𝑐𝑜𝑠𝑒𝑐𝜃. 𝑐𝑜𝑡𝜃.

𝑑𝜃

𝑑𝑥
=
−𝑏

𝑎2
𝑐𝑜𝑡3𝜃  

∴  
𝑑2𝑦

𝑑𝑥2
]
𝜃=

𝜋

6

=
−3√3𝑏

𝑎2
  

23 c 𝑍 is minimum -24 at (0, 8) 

24 a 𝑙𝑒𝑡 𝑢 = 𝑠𝑖𝑛−1(2𝑥√1 − 𝑥2 )  
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and 𝑣 = 𝑠𝑖𝑛−1𝑥,  
1

√2
< 𝑥 < 1  ⇒ sin 𝑣 = 𝑥……(1) 

Using (1), we get :        
=𝑠𝑖𝑛−1(2 sin 𝑣 cos 𝑣) 
⇒ u = 2v   

Differentiating with respect to v, we get:  
𝑑𝑢

𝑑𝑣
= 2 

25 d 𝐴𝐵 = 6𝐼 ⇒ B−1 =
1

6
𝐴  

26 b 𝑓′(𝑥) = 6(𝑥2 − 𝑥 − 6)  = 6(𝑥 − 3)(𝑥 + 2)  

−∞ (+)       −2     (−)         3         (+)          ∞
↔                               

As 𝑓′(𝑥) < 0 ⍱ 𝑥 ∈ (−2, 3) 
⇒   𝑓(𝑥) is strictly decreasing in (−2, 3) 

27 a 𝑡𝑎𝑛−1 (
√1+cos 𝑥+√1−𝑐𝑜𝑠𝑥

√1+cos 𝑥−√1−cos 𝑥
)  

= 𝑡𝑎𝑛−1 (
−√2cos

𝑥

2
+√2sin

𝑥

2

−√2cos −√2 sin
𝑥

2

)   ,  𝜋 < 𝑥 <
3𝜋

2
 

= 𝑡𝑎𝑛−1 (
cos

𝑥

2
−sin

𝑥

2

cos
𝑥

2
+sin

𝑥

2

)  

=
𝜋

4
−
𝑥

2
  

28 c 𝐴2 = 2𝐴  

⇒ |𝐴2| = |2𝐴|  
⇒ |𝐴|2 = 23|𝐴|       as  |𝑘𝐴| = 𝑘𝑛|𝐴| 𝑓𝑜𝑟 𝑎 𝑚𝑎𝑡𝑟𝑖𝑥 𝑜𝑓 𝑜𝑟𝑑𝑒𝑟 𝑛 
⇒ either |𝐴| = 0 𝑜𝑟 |𝐴| = 8 
But A is non-singular matrix 

∴ |𝐴| = 82 = 64  
29 b 𝑓′(𝑥) = 1 − 𝑠𝑖𝑛 𝑥 ⇒ 𝑓′(𝑥) > 0  ⍱𝑥 ∈ 𝑅  

⇒ no value of b exists  
30 c  𝑎 = 𝑏 − 2 𝑎𝑛𝑑 𝑏 > 6 

⇒ (6, 8) ∈ 𝑅  

31 a 
𝑓(𝑥) = {

𝑥

−𝑥
= −1  ,        𝑥 < 0    

   −1   ,          𝑥 ≥ 0         
  

⇒ 𝑓(𝑥) = −1 ⍱ 𝑥 ∈ 𝑅  

⇒ 𝑓(𝑥)𝑖𝑠 𝑐𝑜𝑛𝑡𝑖𝑛𝑜𝑢𝑠 ⍱ 𝑥 ∈ 𝑅 𝑎𝑠 𝑖𝑡 𝑖𝑠 𝑎 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡 𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛  

32 b 𝑘𝐴 = [
0 2𝑘
3𝑘 −4𝑘

] = [
0 3𝑎
2𝑏 24

]  

⇒ 𝑘 = −6, 𝑎 =  −4 𝑎𝑛𝑑 𝑏 =  −9   
33 d Corner points of feasible region           𝑍 = 30𝑥 + 50𝑦 

           (5,0)                                                   150 
           (9,0)                                                    270 
           (0,3)                                                    150 
           (0,6)                                                    300 
Minimum value of 𝑍occurs at two points 

34 c 𝑓′(𝑥) =
−2𝑥2−10𝑥+100

√100−𝑥2
  

𝑓′(𝑥) = 0 ⇒ x = −10 or 5 , But 𝑥 > 0 ⇒ x = 5  

𝑓"(𝑥) =
2𝑥3−300𝑥−1000

(100−𝑥)
3
2

 ⇒ 𝑓"(5) =
−30

√75
< 0  

⇒ Maximum area of trapezium is 75√3 𝑐𝑚2 when x = 5 
35 d (𝐼 − 𝐴)3 − 7𝐴 =  𝐼 + 𝐴 + 3𝐴 + 3𝐴 − 7𝐴  = 𝐼 
36 c −𝜋

2
< 𝑦 <

𝜋

2
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37 b As every per-image 𝑥 ∈ A has a unique image y ∈ B   

⇒ 𝑓 is injective function 
38 b |𝐴| = 7 , 𝑎𝑑𝑗𝐴 = [

2 −2
1 3

]  

∴ 14𝐴−1 = [
4 −2
2 6

]  

39 b 𝑦 = 𝑥3 − 11𝑥 + 5  ⇒
dy

dx
= 3𝑥2 − 11       

Slope of line 𝑦 = 𝑥 − 11 𝑖𝑠 1  ⇒ 3𝑥2 − 11 = 1 ⇒ x = ±2 
∴ point is (2, -9) as (-2, 19) does not satisfy given line 

40 c 𝐴2 = 3𝐼  

⇒ [𝛼
2 + 𝛽𝑟
0

    
0

𝛽𝑟 + 𝛼2
] = [

3 0
0 3

]    ⇒ 3− 𝛼2 − 𝛽𝑟 = 0 

Section C 
41 a As Z is maximum at (30, 30) and (0, 40) 

⇒ 30a + 30b = 40b ⇒ b − 3a = 0 
42 b 𝑦 = 𝑚𝑥 + 1… . . (1)      and  𝑦2 = 4𝑥…… (2) 

Substituting (1)  in (2) :   (𝑚𝑥 + 1)2 = 4𝑥 
⇒ 𝑚2𝑥2 + (2𝑚 − 4)𝑥 + 1 = 0…… . . (3)  
As line is tangent to the curve 
⇒ line touches the curve at only one point 

⇒ (2𝑚 − 4)2 − 4𝑚2 = 0 ⇒ m = 1  

43 c 
Let 𝑓(𝑥) = [𝑥(𝑥 − 1) + 1]

1

3 ,      0  ≤ 𝑥 ≤ 1 

𝑓′(𝑥) =
2𝑥−1

3(𝑥2−𝑥+1)
2
3

        let 𝑓′(𝑥) = 0     ⇒   x =
1

2
∈ [0, 1] 

𝑓(𝑜) = 1, 𝑓 (
1

2
) = (

3

4
)

1

3
  and 𝑓(1) = 1 

∴ Maximum value of 𝑓(𝑥) is 1 
44 b Feasible region is bounded in the first quadrant 

45 d |𝐴| = 2 + 2𝑠𝑖𝑛2𝜃  
As −1 ≤ sinθ ≤ 1,⍱ 0 ≤ 𝜃 ≤ 2𝜋  

⇒ 2 ≤ 2 + 2𝑠𝑖𝑛2𝜃 ≤ 4 ⇒ |A| ∈ [2,4] 
46 d Fuel cost= 𝑘(𝑠𝑝𝑒𝑒𝑑)2 

⇒ 48 = k. 162 ⇒ k =
3

16
 

47 b Total cost of running train (let C) =
3

16
𝑣2𝑡 + 1200𝑡 

Distance covered = 500km ⇒ time =
500

𝑣
ℎ𝑟𝑠 

Total cost of running train 500 km=
3

16
𝑣2 (

500

𝑣
) + 1200(

500

𝑣
) 

⇒  C =
375 

4
𝑣 +

600000

𝑣
 

48 c 𝑑𝐶

𝑑𝑣
=
375

4
−
600000

𝑣2
  

Let 
𝑑𝐶

𝑑𝑣
= 0    ⇒ v = 80 km/h 

49 c Fuel cost for running 500 km  
375 

4
𝑣 =

375

4
× 80 = 𝑅𝑠. 7500/− 

50 d Total cost for running 500 km = 
375

4
𝑣 +

600000

𝑣
 

= 
375×80

4
+
600000

80
= 𝑅𝑠. 15000/− 
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