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COMMON PRE - BOARD EXAMINATION - 2023 
MATHEMATICS (041) 

ANSWER KEY 
                                                           
CLASS: XII                                                                                                                                        MAX.MARKS: 80 
                                                                                                                                                          

SECTION A 
Choose the correct answer: 
 

 1     
If  x + sin y = log x,  then 

dy

dx
 = _________                                                                                                    1 

a) 
log 𝑥−1

 cos 𝑦
   b) 

𝑥

1+ cos 𝑦
             c)  

𝑥−1

x cos 𝑦
                  d) 

1− 𝑥

x cos 𝑦
 

 
2 The value of  x + y for which the matrix A = 





















0

503

130

yx

 is skew symmetric, is ____.                1  

       a) 4                       b) -4                       c) -6                        d) 6 
 

3 If A is a square matrix of order 3 and A  = 12, then the value of adjAA  is ___                               1 

a)  12                    b) 144                   c) 1728                         d) 27                                                                                 
 

4 
 
 
 
 

 
5 

 The positions of a kite at two different timings were noted and the equation of the  line joining 

these two points was given as 124
6

42
,3 


 z

y
x .The direction ratios  

of the line are:  

a) (1, 6, 1)                    b) (1, 3, 4)                       c) (0, 6, 1)                      d) (0, 3, 
4

1
)  

If f(x) =  log xtan , then the value of f I (x) at x = 
𝜋

4
 is -----                            1 

a)  1                      b) 0                          c) ∞                     d) 
1

2
         

                 
6 If A is a square matrix such that A2 = I, then find the value of (A – I)3 + (A + I)3 -7A is                       1 

a) A                                      b) I – A                                         c) I + A                                     d) 3A 
 

7 The value of λ when the projection of kjia ˆ4ˆˆ    on kjib ˆ3ˆ6ˆ2 


 is 4 units is ___.            1 

a) 5                       b) 7                         c) ± 5                        d) ± 7 
 

8 The corner points of the feasible region determined by a system of linear inequalities with             1       

Z = 3x + 9y as objective function are A(0,20), B(15,15), C(5,5) and D(0,10). The maximum of Z:  

     a) occurs at only A                        b) occurs at only B               

     c) occurs at A and B                      d) occurs at every point on A    
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9 
If a


 = 8,  3b , ba


.  = 12 3 , then find the value of ba


                                                        1 

a)  4 3                         b) 12 3                     c) 12                           d) 6 

 

10 
If 













bda

dac

32

63
 = 









 48

212
, then the value of ab - cd is:              1 

a)  16                b) -16                  c) 4                d) -4 
 

11 

The value of k for which the function f(x) = 

















2

2
2

83

xifk

xif
x

x
    is continuous at   x = 2 is 

_____. 
(a) 4   (b) -4   (c) 12    (d) 0 
 

1 

12 The value of  
dy

dx
, when x = a cos3θ , y = a sin3θ is :  

a) tan θ                 b) - tan θ                      c) cot θ            d) - cot θ 

1 

13 The corner points of the feasible region determined by a system of linear equations with           

Z = ax + by where a, b > 0 are (0,0), (2,4), (4,0) and (0,5). The relation between a and b so that 

the maximum of Z occurs at both (2,4) and (4,0) is:  

a) a = 2b              b) 2a = b              c) a = b             d) 3a = b    

1 

14 The derivative of 𝑥𝑥 is  

a) 𝑥𝑥𝑥−1       b) 𝑥𝑥(1 + log 𝑥)     c) 𝑥𝑥 log 𝑥     d) 𝑥𝑥 − log 𝑥 

 

1 

15 If P(A) = 0.4, P(B) = 0.8 and P(B/A) = 0.6, then P(A∪B) = ---- 
a) 0.96                      b) 1.44                              c) 1.04                            d) 0.24 

1 

16 
Find the degree of the differential equation: 4

(
𝑑2𝑦

𝑑𝑥2)
3

𝑑3𝑦

𝑑𝑥3

+
𝑑3𝑦

𝑑𝑥3 = 𝑥2 −1 

 
a) 2               b) 3              c) 1      d) Not defined 

 

1 

17 Sam plotted three points A (2, -3), B (x, -1) and C (0, 4) on a graph sheet. The value of x that 
makes the points collinear is ___________. 
  

a) -10                b) 10                           c) 
10

7
                      d) 

−10

7
 

 

1 
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18 Identify the function from the graph. 
a) sec-1 x                b) cosec-1 x                     
 
c) tan-1 x                    d) cot-1 x    
                                              

1 
 
 
 
 
 
 

19 Ans: a 1 

20 Ans: b 1 

 
SECTION B 

 

21  

 
Let AB be the lamp post. Let at any time t, the man CD be at a distance x metres 
from the lamp post and y metres the length of the shadow. 
Given:  

 

 
dy

dt
 =   

5

2
,  m/min 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1 
 
 
 

½ 
 
 
 
 

½ 
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22 |𝑎| = |𝑏| = |𝑐| = 1 , �⃗�. �⃗⃗� = �⃗⃗�. 𝑐 = 𝑐 . �⃗� = 0         

|�⃗� + �⃗⃗� + 𝑐|
2

= |𝑎|2 + |𝑏|2 + |𝑐|2+2(�⃗�. �⃗⃗� + �⃗⃗�. 𝑐 + 𝑐. �⃗�) 

                     = 3                                   

|�⃗� + �⃗⃗� + 𝑐| =  √3                             

½ 

 

 

 

 

1 

 
½ 

 

23  
 
 
 
 
 
 
 
 

                             OR 

𝑠𝑖𝑛−1 [cos( −
17𝜋

8
)]     = 𝑠𝑖𝑛−1 [cos(

17𝜋

8
)] 

                                         = 𝑠𝑖𝑛−1 [cos(
𝜋

8
)] 

= 𝑠𝑖𝑛−1 [sin(
3𝜋

8
)]  

= 
3𝜋

8
 

 
 
 

½ 
½ 
 

½ 
½ 
 
 

½ 
 

1 
 

½ 
½ 

24 

 

 
 
 
 
 
 
 

½ 
 
 
 

½ 
 
 

½ 
 
 
 
 

½ 
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25 

 
                                                   OR                

 

 
 
 
 
 
 
 
 

1 
 
 
 

½ 
 

½ 
 
 
 
 
 
 
 
 

½ 
 
 

½ 
 
 
 
 
 
 

½ 
 
 
 
 
 
 

½ 
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 SECTION C  
 

26 

 

 
OR 

 
 

½ 
 
 
 
 
 
 
 
 
 

1 
 
 
 
 
 
 
 

1 
 
 
 

½ 
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½ 
 
 
 
 
 
 
 

½ 
 
 

½ 
 
 
 

½ 
 
 
 

½ 
 

½ 
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27 

 
 

 
 
 
 
 

½ 
 
 
 
 
 
 

1 
 
 
 
 
 

½ 
 
 
 
 

1 

28 

  
OR 

 

 
 
 
 
 
 

1 
 
 
 
 

1 
 
 
 
 
 
 

1 
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𝑑𝑥

𝑑𝑦
+ (

1

1+𝑦2
) 𝑥 =

𝑡𝑎𝑛−1𝑦

1+𝑦2
         

Integrating factor = 𝑒𝑡𝑎𝑛−1𝑦     

Solution is  x 𝑒𝑡𝑎𝑛−1𝑦 = ∫
𝑡𝑎𝑛−1𝑦

1+𝑦2
𝑒𝑡𝑎𝑛−1𝑦𝑑𝑦  + C      

𝑡𝑎𝑛−1𝑦 = 𝑡 

x 𝑒𝑡𝑎𝑛−1𝑦= ∫ 𝑡𝑒𝑡𝑑𝑡 + C1           

x 𝑒𝑡𝑎𝑛−1𝑦= 𝑡𝑎𝑛−1𝑦 𝑒𝑡𝑎𝑛−1𝑦 - 𝑒𝑡𝑎𝑛−1𝑦 + C1   

x 𝑒𝑡𝑎𝑛−1𝑦- 𝑡𝑎𝑛−1𝑦 𝑒𝑡𝑎𝑛−1𝑦 + 𝑒𝑡𝑎𝑛−1𝑦 = C1  

x- 𝑡𝑎𝑛−1𝑦 + 1 = C                 

 
 

½ 
 
 
 

½ 
 

½ 
 
 
 
 

1 
 

½ 
 
 

29 

 

 
 
 
 

½ 
 
 

½ 
 
 
 
 
 
 

1 
 
 
 
 
 
 

½ 
 
 
 

½ 
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30 

 

 

2 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1 

31 

 

 
 
 
 
 

½ 
 
 
 
 
 
 
 
 
 

1 
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            OR 

I = dx
xx

x




3

1 4
 -------- 1 

I = dx
xx

x





3

1 4

4
 --------- 2  ( dxxf

b

a

 )(  = dxxbaf

b

a

  )( ) 

1 + 2 ⇒   2I = dx
xx

xx





3

1 4

4
 

I = 
3

1

1
2

1
dx    

I = 1 

 
 
 
 
 
 
 
 
 
 
 

1 
 

½ 
 
 
 
 
 
 
 

 
1 
 
 

1 
 
 
 
 
 

1 
 
 
 
 
 
 

 

 SECTION D 
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32 

 

 

Equation of the line passing through the point (0, -2, 4) and parallel to the above 

line is   
6

4

3

2

2







zyx
 

OR 

 
½ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1 
 

1 
 
 
 
 
 
 
 

1 
 
 
 
 

1 
 
 
 

½ 
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Coordinates of Image (5, 6, 9) 

 
 
 
 
 
 
 
 
 

1 
 
 
 

½ 
 
 
 
 

½ 
 
 
 

1 
 

1 
 
1 
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33 

 

 

 
1 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1 
 
 
 

1 
 
 
 

1 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1 
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OR 
 

 
 

 

 
 
 
 
 
 
 
 
 
 

2 
 
 
 
 
 
 
 
 
 
 
 
 
 

1 
 
 
 
 
 
 

1 
 
 
 
 
 
 
 
 

1 
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34 

 
⸫ R is an equivalence relation. 

 
 

1 
 
 
 
 
 

1 
½ 
 
 
 
 
 

1 
 
 
 
 

1 
 
 
 

½ 

35 

 

1 
 
 
 
 
 
 
 
 

1 
 
 
 
 
 
 
 
 
 
 

1 
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1 
 

1 

  
SECTION E 

  

 

36    f(x) = -16x2+ mx +3, 0 ≤ x ≤ 10. 
   fI(x) = -32x+ m. 
4 is a critical point. Hence fI(4) = 0 ⇒ m = 32×4 
                                                                    m = 128 
b) (0, 4) is the interval in which the function is strictly increasing and in (4, 10) it 
is strictly decreasing. 

2 
 
 
 

2 

37 
a) C = 1200𝑡 +

3𝑣2

16
𝑡 ∴ 𝐶 = 1200(

𝑆

𝑣
) +

3𝑣2

16
(

𝑆

𝑣
)       

                                  ∴ 𝐶 = 1200(
𝑆

𝑣
) +

3𝑣𝑆

16
 

b) 
𝑑𝐶

𝑑𝑣
= 0   ⇒  −1200

𝑆

𝑣2
+

3𝑆

16
= 0   ∴ 𝑣 = 80 

c) Use first derivative test , ∴ 𝑣 =
80𝑘𝑚

ℎ𝑟
 

                                             OR 
𝑑2𝐶

𝑑𝑣2
= 2400 ×

𝑆

𝑣3
     ∴

𝑑2𝐶

𝑑𝑣2
= 2400 ×

𝑆

𝑣3
> 0    

Minimum cost if distance is 100km = Rs 3000 
 

1 
 
 
 

1 
 
2 
 
 

38 a. 
3

20
 

 

b.  
13

30
 

 

c. 
1

6
    OR  

5

6
 

 

1 
 
 

1 
 

2 

 
   


