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Roll No.  

      

 Candidates must write the Q.P. Code 
on the title page of the answer-book 
  

 

 

MATHEMATICS  

 

Time allowed : 3 Hours                    Maximum Marks : 80 
 

 

  

Note :  

(i)  Please check that this question paper contains 23 printed pages. 

(ii)  Q.P. Code given on the right hand side of the question paper should be written on the title page of the   

   answer -book by the candidate. 

(iii)  Please check that this question paper contains 38 questions. 

(iv)  Please write down the serial number of the question- in the answer book before attempting it.   

(v)  15 minute time has been allotted to read this question paper. The question 

 paper will be distributed at 10.15 a.m. From 10.15 a.m. to 10.30 a.m., the 

 candidates will read the question paper only and will not write any answer on the answer-book during this 

period . 

 

 General Instructions : 

 Read the following instructions very carefully and follow them: 

(i)  This Question Paper contains 38 questions. All questions are compulsory. 

(ii)  Question paper is divided into FIVE Sections - Section A, B, C, D and E. 

(iii)  In Section A - Question Nos. 1 to 18 are Multiple Choice Questions (MCQs) and Question Nos. 19 & 20 

are Assertion-Reason based questions of 1 mark each. 

(iv)  In Section B - Question Nos. 21 to 25 are Very Short Answer (VSA) type questions of 2 marks each. 

(v)  In Section C - Question Nos. 26 to 31 are Short Answer (SA) type questions, carrying 3 marks each. 

(vi)  In Section D - Question Nos. 32 to 35 are Long Answer (LA) type questions carrying 5 marks each. 

(vii)  In Section E - Question Nos. 36 to 38 are source based/case based/passage based/integrated units of 

assessment questions carrying 4 marks each. 

(viii) There is no overall choice. However, an internal choice has been provided in 2 questions in Section B, 3 

questions in Section C, 2 questions in Section D and 2 questions in Section E. 

(ix)  Use of calculators is NOT allowed. 
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SECTION - A 

(Multiple Choice Questions) 

Each question carries 1 mark. 
 

1. If the angle between a

and b


 is 

3


 and ba


 = 33 , then the value of a


.b

is   1. 

 (A) 9   (B) 3   (C) 
9

1
   (D) 

3

1
  

Sol. baba


 sin 

 ba33


 sin
3


 

 33  = 
2

3
ba 


 

 6ba 


 

 bab.a


 cos 

 = 6 cos
3


 

 = 6  
2

1
 = 3 Ans.  

 

2. The position vectors of three consecutive vertices of a parallelogram ABCD are k̂6ĵ2î4(  ), B 

)k̂ĵ3î5(   and C )k̂5ĵ4î12(  . The position vector of D is given by :    1 

 (A) k̂10ĵ5î3          (B) ĵ3î21    (C) k̂2ĵ9î11    (D) k̂2ĵ9î11   

Sol. Let position  
 vector D  

 = k̂zĵyîx   of AC     

 m is mid point  

 m = 
2

k̂ĵ6î16 
 

 m = k̂
2

1
ĵ3î8   

 m is mid point of DB


 

 k̂
2

1
ĵ3î8   =  

     
2

k̂1zĵ3yî5x 
 

 k̂ĵ6î16   

 x+5 = 16  x = 11 

 y – 3 = 6 y = 9 

 z+1 = –1 z = –2 

 D vector   k̂2ĵ9î11  
 



CBSE XII Examination - 2023  | 11-03-2023 
 

 

Resonance Eduventures Ltd. 

Reg. Office & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.)  -  324005 
Ph. No.: +91-744-2777777, 2777700 | FAX No. : +91-022-39167222 

To Know more :  sms RESO at 56677 | Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in | CIN : U80302RJ2007PLC024029 
 

This solution was download from Resonance CBSE 2022 Solution portal  
 
 

PAGE # 3 

7340010333 

3. If for two events A and B , P (A – B) = 
5

1
 and P (A) = 

5

3
, then 









A

B
P is equal to    1 

 (A) 
2

1
   (B) 

5

3
   (C) 

5

2
   (D) 

3

2
 

Sol. P (A–B) = 
5

1
; P (A) = 

5

3
 

 P 








A

B
 = 

 
)A(P

ABP 
 

 P(A – B)  = P (A) – P  BA  

 
5

3

5

1
  – P  BA    

 p  BA   = 
5

2

5

1

5

3
   

 
3

2

A

B
P

5
3

5
2









 here , P(BA) = P(AB) 

 

4. If  






2

0 0

2
2

kxdxcos cos2xdx, then the value of k is       1 

 (A) 4   (B) 2   (C) 1   (D) 0 

Sol.  

a2

0

a

0

dx)x(f2)x(f  if f (2a–x) = f(x) 

             = 0 if f (2a–x) = –f(x) 

 Property    

a

0

a

0

dxxafdx)x(f  

 LHS  


0

2 xdxcos2  

  2 2 


2

0

2 xdxcos  

 = 4 

 k = 4 
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5. If (a,b),(c,d), and (e,f) are the vertices of ABC and denotes the area of ABC, then

2

111

fdb

eca

is equal to     1  

 (A) 22    (B) 42   (C) 2    (D) 4

Sol vertices of ABC are  

  (a,b) (c,d) & (e,f) 

 ABC = 

111

fdb

eca

2

1
 

 2 = 

111

fdb

eca

 

 value  

2

111

fdb

eca

 = (2)2  

  = 42  

 

6. The function f (x)= x x  is          1 

 (A) continuous and differentiable at x = 0 

 (B) continuous but not differentiable at  x= 0 

 (C) differentiable but not continuous at x =0 

 (D) neither differentiable nor continuous at x= 0 

Sol. f(x)  = x x  is  

 f(x) = x x  at point x = 0 

 LHL  = RHL = f (0)  = 0 

 and  at  point  x =0 

 differentiability Hence,  

 LHD  = RHD = 0 

 f(x) is continious and differentiable at x = 0. 
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7. If tan 












yx

yx
= k, then 

dx

dy
 is equal to         1 

 (A) 
x

y
  (B) 

x

y
   (C) 









x

y
sec2   (D) 










x

y
sec2  

Sol. tan 












yx

yx
 = k 

 Differentiating both sides : (using chain rule ) 

 
 

 





































































2

2

yx

yx
dx

dy
1

dx

dy
1)yx(

yx

yx
sec = 0 

 so,    yx
dx

dy
1

dx

dy
1yx 

















  = 0 

   0yxyxyxyx
dx

dy
  

 
x

y

x2

y2

dx

dy
   

 option  (B) 
 

8. The objective function Z = ax + by of an LPP has maximum value 42 at (4,6) and minimum value 19 at 

(3,2). Which of the following is true ?        1 

 (A) a = 9, b = 1  (B) a = 5, b =2   (C) a =3, b =5 (D) a = 5, b =3 

Sol. Z = ax + by 

 max. value  = 42 at point  (4,6) 

 Zmax = 4a +6b = 42 

 Zmin = 3a + 2b = 19 

 OptionC , satisfy both equation  

 C a = 3, b = 5 
 

9. The corner points of the feasible region of a linear programming problem are (0, 4), (8, 0) and 








3

4
,

3

20
 . 

If Z = 30x + 24y is the objective function, then (maximum value of Z - minimum value of Z) is equal to  1    

 (A) 40        (B) 96   (C) 120  (D) 136 

Sol. Corner point  (0,4) (8 ,0 ) and 








3

4
,

3

20
 

 Z =30x +24y 

 For (0,4) : Z = 96 

 For (8,0): Z = 240 

 For 








3

4
,

3

20
:Z = 240 

 Zmax – Zmin = 240 – 96 

  = 144 

 Option not here   
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10. Number of symmetric matrices of order 3 3 with each entry 1 or –1 is           1 

 (A) 512   (B) 64   (C) 8   (D) 4 

Sol. No. symmetric matrices of order 3 3 with each entry  1 or  –1  26 = 64 

 

11. If 








45

02
= P+Q, where P is a symmetric and Q is  a skew symmetric matrix, then Q is equal to       1 

 (A) 












4

2

2
5

2
5

  (B) 










 

0

0

2
5

2
5

  (C) 












 0

0

2
5

2
5

  (D) 










 

4

2

2
5

2
5

  

Sol. 








45

02
 = P + Q 

 Where Q is a skew symmetric matrix  

 We know Q  = 
2

1
(A – AT) , where A  = 









45

02
  

 Q  = 
2

1











 








 

0

0

05

50

2
5

2
5

  

 option (B) 

 
 

12. If 

















1a3

132

121

 is non-singular matrix and a  A, then the set A is     1 

 (A) R    (B) {0}    (C) {4}   (D) R–{4} 

Sol. If  

















1a1

132

121

 

 non singular matrix 

 |A|  0  

 

1a3

132

121

 0 

 (3–a)–2(2–3)+1(2a–9)  0 

 3–a+2+2a–9  0 

 a–4  0  

 a  4 

  option (D)  R–{4} 
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13.  If IA I = IkA I, where A is a square matrix of order 2, then sum of all possible values of k is 1 

 (A) 1   (B) –1  (C) 2   (D) 0 

Sol. |A| = |KA| 

 |A| = k2 |A| 

 K = ±1 

  Sun of all value of k  + 1 –1 = 0  

 option (D)  
 

 

14. If 
dx

d
 [f(x)] = ax + b and f(0) = 0, then f(x) is equal to      1 

 (A) a + b  (B) bx
2

ax2

    (C) cbx
2

ax2

   (D) b 

Sol. If 
dx

d
f(x) = ax + b 

 f(0) = 0  

 = f(x) =    dxbax   

 = f(x) = cbx
2

ax2

  

 at point x = 0 

 f(0) = c  

 c= 0  

 f(x) = bx
2

ax2

  

 option (B) 
 

15. Degree of the differential equation sin x + cos 








dx

dy
= y2 is      1 

 (A) 2   (B)1  (C) not defind  (D) 0 

Sol. sinx + cos 








dx

dy
= y2 

 Degree not defined  

 Because it is not polynomial in derivative 

 Option(c) 
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16. The integrating factor of the differential equation       1 

 (1- y2) 
dy

dx
+ y x = ay, (–1 < y < 1) is 

 (A) 
1y

1
2 

   (B) 
1y

1

2 
   (C) 

2y1

1


   (D) 

2y1

1


 

Sol. 
22 y1

ay

y1

xy

dy

dx





  

 Qpx
dy

dx
  

 I.F.= 
 dyp

e  

 



dy
y1

y
2

e  

 



dy
y1

y
2

e   



 dy

1y

y2

2

1
2

e  

  
)1ylog(

2

1 2

e


 

 

1y

1

2 

 

 

17. Unit vector along PQ , where coordinates of P and Q respectively are (2, 1, -1) and (4, 4, -7), is 1 

 (A) k̂6ĵ3î2       (B) k̂6ĵ3î2    

 (C) 
7

k̂6

7

ĵ3

7

î2



    (D) 

7

k̂6

7

ĵ3

7

î2
  

Sol. k̂6ĵ3î2PQ   

  Unit vector along PQ  

 
3694

k̂6ĵ3î2

|PQ|

PQ




  

  k̂
7

6
ĵ

7

3
î

7

2
PQ   

 option (D) 
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18. Equation of a line passing through point (1, 2, 3) and equally inclined to the coordinate axis, is  1 

 (A) 
3

z

2

y

1

x
      (B) 

1

z

1

y

1

x
   

 (C) 
3

1z

2

1y

1

1x 






    (D) 

1

3z

1

2y

1

1x 






 

Sol. Equation of line passing through 
 point (1, 2, 3) 
 Equally inclined to co-ordinate 

 
3/1

.3z

3/1

2y

3/1

1x 






 

  
1

3z

1

2y

1

1x 






 

 option(D) 
 

ASSERTION-REASON BASED QUESTIONS 
 In the following questions 19 & 20, a statement of Assertion (A) is followed by a statement of Reason (R). 
 Choose the correct answer out of the following choices:  
 (A) Both (A) and (R) are true and (R) is the correct explanation of (A).  
 (B) Both (A) and (R) are true, but (R) is not the correct explanation of (A). 
 (C) (A) is true, but (R) is false. 
 (D) (A) is false, but (R) is true. 
 

19. Assertion (A) : Maximum value of (cos–1 x)2 is 2. 

 Reason (R) : Range of the principal value branch of cos–1x is 






 

2
,

2
    1 

Sol. Maximum value of  

 (cos–1x)2 is  2  

  cos–1x range [0, ] 

  Not 






 

2
,

2
 

 option (C) correct 
 (A) is true but (R) is false. 
 

20. Assertion (A): If a line makes angles , ,  with positive direction of the coordinate axes, then  

 sin2  + sin2  + sin2  = 2.  

 Reason (R) : The sum of squares of the direction cosines of a line is 1.     1 

Sol 1nml 222   

 cos2+ cos2cos2   

  sin2 + sin2 + sin2   

 Asseration is true 
 Reason (R) is also true  
 l2 +m2+n2 = 1 

  option (A) both (A) and (R) are  
 the and (R) is true correct explation of A. 
 Option (A) is correct  
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SECTION - B 
 

 This section comprises of Very Short Answer Type (VSA) questions, each of 2 marks. 
 

21. If points A, B and C have position vectors 2 î , ĵ and 2 k̂  respectively, then show that ABC is an isosceles 

triangle.            2 

Sol. î2OA   

 ĵOB   

 k̂2OC  

 OAOBAB   

 = î2ĵ   5)2(1|AB| 22   

 BC  OBOC  

 = ĵk̂2       512|BC|
22   

 |BC||AB|   

 ABC is isosceles triangle. 

 
 

22. (a) Evaluate sin–1 






 

4

3
sin  + cos–1 (cos ) + tan–1(1).      2 

OR 

 (b) Draw the graph of cos–1 x, where x [–1, 0]. Also, write its range. 

Sol. sin–1 (sin
4

3
)+ cos–1(cos)+ tan–1 (1) 

 sin–1 (sin )
4







 
 + cos–1 (cos )+ tan–1 (1) 

 = sin–1 










2

1
+ cos–1(–1)+ tan–1 (1) 

  = 
2

3

44








 

OR 

(b) Graph of cos–1 x 

 

 

 

 Range of cos–1 in [–1,0] is [/2, ]. 
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23. If equal sides of an isosceles triangle with fixed base 10 cm are increasing at the rate of 4 cm/sec, how 
fast is the area of triangle increasing at an instant when all sides become equal?   2 

Sol. Let two equal to sides of ABC be  
 AB = AC  = x cm  

 S = 
2

10x2

2

cba 



= (x + 5) cm  

 Area of  )cs)(bs)(as(s   

 A = 55)105x)(5x(   

 A = 25x5 2   cm2 

 

dt

dA
 = 5×1(x2-25)–1/2 × 

dt

dx
[Using chain rule] 

 Now 
dt

dx
= 4 cm/s and x = 10 

  (i) gives  

 
dt

dA
 = 5 × (102–25)1/2 10 × 4 cm2/sec 

 = 410755  cm2/sec 

 = 25 ×10 × 4 3 cm2/sec 

 = 1000 3 cm2/sec 

 1732.05 cm2 /sec  
 ( 3  1.73205) 
 

24. Find the coordinates of points on line  
2

1z

2

1y

1

x 



 which are at a distance of 11 units from origin.

            2 
Sol. Equation of given line  

  
2

1z

2

1y

1

x 



  

 General point on the above line is 

 






2

1z

2

1y

1

x
  

 Point P : (, 2+1, 2–1) 

 Distance of point P from the origin (0,0,0) is 11  

 OP = 11 Units  {given} 
 From distance formula  

     11012012)0(
222   

  squaring on both side 
 2 + (2+1)2+(2–1)2= 11 
 2 + 42 +4+1+42–4+1=11 
 92 + 2 = 11  
 92 = 9  
 2 = 1 
  =  1 
  The co-ordinates of points are (–1, –1, –3) and  
     (1, 3, 1) 
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25. (a) If y = bax  then prove that y 

2

2

2

dx

dy

dx

yd























= 0      2 

OR 

 (b) 











2x1;xx2

1x0;bax
)x(f

2
 is a differentiable function in (0, 2), then find the values of a and b 

Sol. (a) y = bax  

 squaring both sides 

 y2 = ax + b  

 Differentation both sides  

 2y 
dx

dy
=a 

  y 
dx

dy
 = 

2

a
 

 Differentation both sides 

  y 0
dx

dy
.

dx

dy

dx

yd
2

2

  









dx

vdu

dx

udv

dx

)uv(d
  

  0
dx

dy

dx

yd
y

2

2

2
























   

OR 

(b) f(x) = 














2x1:xx2

1x0:bax
2 is differentiable is (0,2) 

  f(x) differential at x = 1  

  f(x) is continuous at x = 1  

 (Every differentiable function is continuous) 

  LHL at  x = 1 = RHL at x= 1  

 
0h

lim


a(1–h)+b= 
0h

lim


2(1+h)2 – (1+h) 

  a + b = 1  (i)  

 Again LHD = RHD at x = 1  

 a = 2 × 2x –1 

 a = 2 × 2–1 = 3 and b = –2 
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SECTION - C 
 

 The section coprises Short Answer (SA) type question of 3 marks each. 
 

26. Solve the following Linear programming problem graphically:     3 

 Maximize : Z = 3x + 3.5y 

 Subject to constraints:   x + 2y   240. 

    3x + 1.5y  270, 

    1.5x + 2y   310, 

    x  0, y  0. 

Sol. Subjects to constraints in the problem  

 x + 2y   240 3x + 1.5   270   

 1.5x + 2y 310                            x, y  0 

(i) Group of x + 2y 240 

 Line x + 2y = 240 

x 240 0 

y 0 120 

 A (240, 0) 

 B(0,120)  

 Put x = 0 and y = 0 which is not true  0 + 0   240 false 

(ii) Graph 3x + 1.5 y 270  

 Line  

 3x + 1.5y = 270  
 

x 90 0 

y 0 180 

 C  (90, 0) 

 D  (0, 180) 

 Put x = 0 and y = 0  

 0 + 0   270 which is not true lines on CD or about it 
 

 (iii) Graph 1.5x + 2y   310 line 1.5x + 2y = 310   

 Passes through Point E 







0,

3

2
206 and F(0,155) 

 Put x = 0 & y = 0 

 0 + 0 < 310  

 which is true is true so region is below line. 
`` 

 

 

 

 

 

 

  

240 

200 (0,180) D 

P (20,140) 

160 

B 

40 

30 

(0,10) 

F 

120 

Q 
(40,100) 

C 

(0,155) 

(90,0) 

40 

A (240,0) 

R 

80 120 160 200 240 

(140,50) 
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(iv) x 0 lies on y axis and right side of t. 
 

(v) The points of region j 0 lies on x-axis and about it. 

 Intersection of AB & EF is Q (40, 100) intersection of AB& EF R R(140, 50)  

 Intersection of CD and EF P (20, 140) 

 feasible region is APQR 

 at pt p (20, 140) 

 Z = 3 × 20 + 3.5 ×140 

    = 60 + 490 = 550 

 at pt. Q (40, 100) 

 Z = 3 × 40 + 3.5 ×100 

 120 + 350 = 470  

 at pt R (140, 50) 

 Z = 3 × 140 + 3.5 ×50 

 Z = 420 + 175= 595 

 Z is maximize at x = 140 and y = 50 and max.value is 595     
 

27. (a) Find 




5x4x

2x

2
 dx.         3 

OR 

 (b) Evaluate 


a

a

,dx)x(f where f(x)= 
x

x

91

9


       3 

Sol. .(a) 








dx

5xx5x

2x
dx

5x4x

2x
22

 

 
   


dx

1x5x

2x
 x2 –4x–5 =t 

     (2x–4)dx = dt 

     2(x–2)dx = dt 

 



dx

5x4x

42x

2
 

  








445x4x

1
4dx

5x4x

dx)2x(
22

 

 



22 3)2x(

dx
4

t

2/dt
 

  



223)2x(

dx
4

t

dt

2

1
 

 
12/1

t

2

1 12/1





+4log|(x–2) 5x4x2  |+ c 

 5x4x2  +4log|(x–2) 5x4x2  |+ c  

 5x4x2  +4log|(x–2) 5x4x2  |+ c 
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(b) 




a

a

x

x

dx
91

9
   .............(i) 

 I =  

b

a

b

a

dx)xba(dx)n(f  

 I = 




a

a

x
dx

19

1
   ............. (ii) 

 Equation (i) + equation (ii)  

 

 2I =  





a

a

x

x

dx
91

91
 

 2I =  


a

a

dx1  

 2I  =  a
a]x[    

 2I  =  [a–(–a)] 

 2I =  2a 

 I  = a 
 

28. Find 





















2

2
cot

x1

xx1
xe

1
dx         3 

Sol.  

















dx
x1

xx1
e

2

2
xcot 1

 

 cot–1 x = t 

 
dtdx

x1

1
2






 

 dt
x1

dx1
2




 

 x = cot(t) 

 =  dttcot)tcot(1e 2t    

 =  dttcotteccose 2t    

 =  dtteccostcote 2t   

 =        dxx'fxfex  

 = ex f(x) +c 

    xeccosxcot
dx

d 2  
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29. Evaluate   

3log

2log

xxxx )ee)(ee(

1
dx.        3 

Sol. 
    

3log

2log xxxx
dx

eeee

1
    

 


3log

2log x4

x2

dx
1e

e
 

 
   

3

2
1t1t

dt

2

1
 

 
   
   












 dt

1t1t

1t1t

4

1
 let e2x  = 1 

    2e2x dx  =dt 

    e2x dx = 
2

dt
 

  



dt

)1t(

1

4

1
dt

)1t(

1

4

1
 

 

3

2
)1t(

)1t(
log

4

1












 

 

























12

12
log

)13(

)13(
log

4

1
 

 

























3

1
log

2

1
log

4

1
 

 








2

3
log

4

1
 Ans. 
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30. (a) Find the general solution of the differential equation:      3 

  (xy – x2) dy = y2 dx 

OR 

 (b) Find the general solution of the differential equation:      3 

  (x2+ 1) 
dx

dy
 +2xy = 4x2   

Sol. (a) (xy –x2)dy  = y2 dx 

 
    1vx

xv

xvxx

xv

dx

dv
xv

2

22

2

22





  

 v +x 
1v

v

dx

dv 2


  

 x v
1v

v

dx

dv 2




  

 x 
1v

vvv

dx

dv 22




  

 x 
1v

v

dx

dv


  

  


x

dx
dv

v

1v
 

  







 dv

v

1
1  = logx +c 

 v – logv = logx +c 

 clog
x

y
log

x

y x
ee   

 c
x

y
loglog

x

y
e

x
e   

 y = x log cy 
 

 (b) (x2+1) 4xxy2
dx

dy 2   

 divided by (x2 + 1) 

 
1x

4x

1x

xy2

dx

dy
2

2

2 





   

 this differential equation a type of  

 Qpy
dx

dy
  

 Here, 
1x

x2
P

2 
 , 

1x

4x
Q

2

2




  



CBSE XII Examination - 2023  | 11-03-2023 
 

 

Resonance Eduventures Ltd. 

Reg. Office & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.)  -  324005 
Ph. No.: +91-744-2777777, 2777700 | FAX No. : +91-022-39167222 

To Know more :  sms RESO at 56677 | Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in | CIN : U80302RJ2007PLC024029 
 

This solution was download from Resonance CBSE 2022 Solution portal  
 
 

PAGE # 18 

7340010333 

 Pdx
e  

 
dx

1x

x2
2

e  

  
t
elog

e   

 Here let x2 + 1 = t 

 2x dx = dt 

 IF (x2 + 1)  

 y pdx
e =   C)IF()x(Q  

 )IF(y   =   C)IF()x(Q  

 y(x2+1) =   C4x2  

 y(x2+1) =   Cdx2x 22  

 y(x2+1) = Cx4xlog24x
2

x 22   

  

31. (a) Two numbers are selected from first six even natural numbers at random without replacement. If X 

denotes the greater of two numbers selected, find the probability distribution of X.   3 

OR 

 (b) A fair coin and an unbiased die are tossed. Let A be the event, "Head appears on the coin" and B be 

the event, "3 comes on the die". Find whether A and B are independent events or not.  3 

Sol. (a) 

 S = {2, 4,6, 8, 10, 12} 2 number are selected  

 X = greater number in (2 numbers selected) 

 X = {4, 6, 8, 10, 12} 

 X 2   

 So, P (X = 4) = 
15

1

6

1

2C

   

 P (X = 6) = 
15

2

6

2

2C

  

 P (X = 8) = 
5

1

15

3

6

3

2C

  

 P (X = 10)= 
15

4

6

4

2C

  

 P (X = 12) = 

2C6

5

3

1

15

5
  
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(b)  A fair coin & aw unbiased die are tossed  

 sample space = 








)6,T()5,T()4,T()3,T()2,T()1,T(

)6,H()5,H()4,H()3,H()2,H()1,H(
 

 event A : Head appears on the coin 

  )6,H()5,H()4,H()3,H()2,H()1,H(   

 event B: 3 comes on the die 

  )1,T()3,H(  

 Now, P(A) = 
2

1

12

6
  P(B) = 

6

1

12

2
  

 Now,   }3,H{BA   

 P  BA  = 
12

1
 

 If 2 events are independent than P  BA  P(A).P(B)  

  
6

1

2

1

12

1
   

12

1

12

1
 Hence proved 

 

 

 

 

 

SECTION – D 
  

 This section comprises Long Answer type(LA) question of 5 marks each. 

32.  A function f:[-4, 4]  [0, 4] is given by f(x)= 
2x16  . Show that f is an onto function but not a one-one 

function. Further, find all possible values of 'a' for which f(a)= 7        5 

Sol. Given, Domain: [-4, 4] 

 Range [0, 4]  

 function: f(x)= 
2x16  

 To prove f(x) is onto function, we show that range of f(x) is same as its codomain. 

 let,  f(x)=y 

 so,  y = 
2x16  

 y2 = 2x16    ( squaring both sides) 

  x2 =16–y2  

  x = 2y16   

 Since,  4,4x   for all  4,0y , so range of f is given as [0, 4] 

 Also codomain of  f=[0, 4] 

 Hence f is onto function  

 To prove one-one 

 f(x1)=f(x2)   4,0y     2
2

2
1 x16x16   

 
2
1x16  =  

2
2x16   

 
2
1x  = 

2
2x  
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 x1=  x2 

  f (x1)= f (x2)    x1=x2 

 so, f is not one-one 

 Now, given, f(a)= 7   …(i) 

 also,  f(a)= 
2a16   …(ii) 

 from (i) + (ii)  

 
2a16 = 7  

  2a16  = 7 

 a2 = 16–7 

 a2
 = 9 

 a=  9  

 a = 3 

 so, a=3, –3  

 

33. (a) If A=















 

312

212

423

, B=





















110

212

021

, then find AB and use it to solve the following system of 

equations: 

 X – 2 y = 3 

 2 x – y – z = 2 

 – 2 y + z = 3             5 

OR 

 (b) If f()=





















100

0cossin

0sincos

, prove that       fff            5 

Sol. (a) A=















 

312

212

423

, B=





















110

212

021

 

 BA  =

       
     
      






















)1(3)2(102)1(3)1(122)0(3)2(112

)1(2)2(102)1(2)1(122)0(2)2(112

)1(42203141223042213

 

 BA  =

















100

010

001

 BA  =I 

 So  
1AB  & 

1BA   

 Now writing the system of equations in matrix form  as; 
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























































3

2

3

z

y

x

120

112

021

  

 Here, we can see that  























120

112

021

= TB  

 So, 

















z

y

x

=   1TB


















3

2

3

 

















z

y

x

= TA

















3

2

3

   









 T1T AB  

 

















z

y

x

=























324

112

223

















3

2

3

 

  

















z

y

x

= 

     
     
     






















332234

312132

322233

 

  

















z

y

x

=



















1

1

1

 

 So, x=1, y= –1, z=1. 

(b)   f() = 





















100

0cossin

0sincos

  f(–)=

   
   





















100

0cossin

0sincos

 

 As, cos(–x) = cos x  & sin(–x) = –sin x      so, 

 f(–)=





















100

0cossin

0sincos

 

     ff =     
 

 
 

  





















11000001cos.0sin.001sin0cos.0

100cos0sin0cos.cossin.sin00sincoscos.sin

100sin0cos0cos.sinsin.cos00sinsincos.cos

 

     ff =
   
   





















100

0cossin

0sincos

    cossin.sincos.cos  

          sinsin.coscos.sin  

     ff =  f     : proved 

 



CBSE XII Examination - 2023  | 11-03-2023 
 

 

Resonance Eduventures Ltd. 

Reg. Office & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.)  -  324005 
Ph. No.: +91-744-2777777, 2777700 | FAX No. : +91-022-39167222 

To Know more :  sms RESO at 56677 | Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in | CIN : U80302RJ2007PLC024029 
 

This solution was download from Resonance CBSE 2022 Solution portal  
 
 

PAGE # 22 

7340010333 

34. (a) Find the equations of the diagonals of the parallelogram PQRS whose vertices are P(4, 2, -6), Q 

 (5, -3, 1), R(12, 4, 5) and S(11, 9, -2). Use these equations to find the point of intersection of diagonals. 

                                                                                            5    

OR 

 (b) A line  passes through point (–1, 3, –2) and is perpendicular to both the lines 
3

z

2

y

1

x
  and

5

1z

2

1y

3

2x 








. Find the vector equation of the line . Hence, obtain its distance from origin.

                   5 

Sol. (a) The eqn of diagonal 

 PR will be  

 

 

 

 
      

 65

6z

24

2y

412

4x














 

 
11

6z

2

2y

8

4x 






..........(i) 

 The equation of diagonal QS will be  

 
 
  12

1z

39

3y

511

5x














 

 
3

1z

12

3y

6

5x










.........(ii) 

 From equation (i) 

 
11

6z

2

2y

8

4x 






x = 8+y , y = 2+ 2 , z = 11– 6 

 Any point the above line will be  

 (x,y,z) = (8+ y, 2 +2, 11– 6 )............ (iii) 

 For point of intersection, put this point in 

 
3

161

12

322

6

5y8










 

 
3

711

12

52

6

18












 From first two factors, 

 12 (8–1) = 6 (2+5) 

 96 –12 = 12 +30   = 
2

1
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(b)   Let L1; 
3

2

2

y

1

n
  

 L2 : 
5

1z

2

1y

3

2x 








 

 Given that line 'l' is  an to L1 and L2 

 equation of line 'l' passing through (–1,3,–2) +  k̂cĵb1̂a   

 Now, if line 'l' is   an to L1 , then we get the dot product of their vector of zero. 

 a + 26 +3c..........(1) 

 similarly, if line 'l' js  an to L2  

 –3a +2b +5c = 0.........(2) 

 Now solving (1)  & (2) by cross multiplication 

  sayt
62

b

59

b

610

a









 

 a = 4t, b = –14t , c = 8t 

 So, if we take the direction ratios of line L1 we get  

 (4, –14,8) 

 So, we get equation of line 'l' 

 l :    k̂8ĵ14î4k̂2ĵ3î   

 cartesian equation:- 

  say
8

2z

14

3y

4

1x











 

 general point  

 (4–1), –14+3, 8 –2) 

 directions 's OP =(4–1, –143, 8 –2) 

 Now, OP  AB  

  A1A2 + B1+B2 +C1C2 = 0 OA 

  4(4 –1 (–14) (–14 +3)8 (8 –2) = 0 

  = 16 –4 + 19642 +64 –16 = 0 

 276 –62 = 0 

  = 
276

62
 

 P = 
69

7
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35. Find the area of the smaller region bounded by the curves 1
16

y

25

x 22

  and 1
4

y

5

x
 , using integration.

                 5 

Sol. The area of smaller region bounded by ellipse 1
16

y

25

x 22

  and 1
4

y

5

x
  is represented by ABCA. 

  

 

A 
B 

C 
O 

4 

5 

 
 

  Area (ABCA) = Area (ABCO) – Area (ACO) 

     =  









5

0

5

0

2

dx
5

x
14dx

25

x
14  

 =  dxx5
5

4
dxx25

5

4
5

0

5

0

2
   

 = 

5

0

25

0

12

2

x
x5

5

4

5

x
sin

2

25
x25

2

x

5

4































   

 =    
 

 































  00

2

5
55

5

4
0sin

2

25
0

5

5
sin

2

25
2525

2

5

5

4
2

11  

 = 























 


2

25
25

5

4

22

25
0

5

4
 

 = 















 

2

25

5

4

4

25

5

4  

 = 










 1

22

25

5

4  

 =  25   sq. units 
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SECTION – E 
  

 This section comprises 3 source based case-based/passage based/integrated units of 
assessment questions of 4 marks each. 

 

6. Recent studies suggest that roughly 12% of the world population is left handed. 

  
 Depending upon the parents, the chances of having a left handed child are as follows: 
 A: When both father and mother are left handed: 

    Chances of left handed child is 24%. 
B: When father is right handed and mother is left handed: 
     Chances of left handed child is 22%. 
C: When father is left handed and mother is right handed: 
     Chances of left handed child is 17%. 
D: When both father and mother are right handed: 
    Chances of left handed child is 9%. 

 Assuming that P(A) = P(B) = P(C) = P(D) = 
4

1
 and L denotes the event that child is left handed. 

 Based on the above information, answer the following questions: 
 (i) Find P(L/C)           1 

(ii) Find P( L /A)           1 
(iii) (a) Find P(A/L)          2  

OR 
 (b) Find the probability that a randomly selected child is left handed given that exactly one of the parents 

is left handed.                2 

Sol. (i)  P (L/ C) = 
100

17
 

 (ii) 
100

76

100

24
1

A

L
P1

A

L
P 






















 

 (iii) (a)  

        























































P

L
PDP

C

L
PCP

B

L
PBP

A

L
PAP

A

L
P)A(P

L

A
P  

 = 

100

9

4

1

100

17

4

1

100

22

4

1

100

24

4

1
100

24

4

1





 

 = 
9172224

24


 

 = 
3

1

72

24
  

OR 
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(b)   = 

















C

L
P

B

L
P  

 =  
100

17

100

22
  

 = 
100

39
 

 
37.   Engine displacement is the measure of the cylinder volume swept by all the pistons of a piston engine. 

The piston moves inside the cylinder bore 

  
 The cylinder bore in the form of circular cylinder open at the top is to be made from a metal sheet of area 

75 cm2. 
 Based on the above information, answer the following questions: 
 (i) If the radius of cylinder is r cm and height is h cm, then write the volume V of cylinder in terms of  
      Radius r.            1 
 

(ii) Find 
dr

dV
.            1 

(iii) (a) Find the radius of cylinder when its volume is maximum.     2 
OR 

 (b) For maximum volume, h> r. State true or false and justify.      2 

Sol. 22 cm75rrh2   

 75rrh2 2   

 (i)  Volume  hrV 2  

  2
2

2 r75r
2

1

r2

r75
rV 













 
  

 (ii) 







 3r

2

1
r

2

75

dr

d

dr

dV
 

 =
2

r375
r

2

3

2

75 2
2 



 

 (ii) for maximum  

 0
dr

dv
  

 75 = 3r2 
 r = 5  

 0
dr

vd
2

2

  

 At r = 5 
 Volume is r = 5 
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38.  The use of electric vehicles will curb air pollution in the long run. 

 

 The use of electric vehicles is increasing every year and estimated electric vehicles in use at any time t 

is given by the function V : 

 2t25t
2

5
t

5

1
)t(V 23   

 where t represents the time and t = 1, 2, 3.... corresponds to year 2001, 2002, 2003, respectively. 

Based on the above information, answer the following questions : 

 (i)   Can the above function be used to estimate number of vehicles in the year 2000 ? Justify.    2 

 (ii)   Prove that the function V(t) is an increasing function.           2 

Sol. (I)   2t25t
2

5
t

5

1
tv 23   

 at t = 0 

 v (t) < 0 

   also < 0 

  function cannot be used to estimate no of vehicles in year 2000. 

 

  (II)   2t25t
2

5
t

5

1
tv 23   

   25t5t
5

3
t'v 2   

 0)t('v   

 D < 0 

 v (t) is increasing function. 

 






