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परी�ा�� �� न-प� कोड को उ�र-प�ु��का के 
मखु-प�ृ पर अव�य ��ख� ।  
Candidates must write the Q.P. Code 
on the title page of the answer-book. 

 
Series : WXYZ/S SET~2 

                �� न-प� कोड  
 Q.P. Code  

रो� नं. 
Roll No.  

 

 

गणित   
MATHEMATICS 

न��ध���त समय : 3 घ�टे   अन�कतम अंक : 80 
 Time allowed : 3 hours Maximum Marks : 80 

 

 नोट  NOTE 

(I) कृपया जा�च कर �� �क इस �� न-प� म� म�ु�� 
प�ृ 23 ह� । 

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

(II) �� न-प� म� दा�हने हा� क� ओर �दए गए  
�� न-प� कोड को परी�ा�� उ�र-प�ु��का के 
मखु-प�ृ पर ��ख� । 

(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) कृपया जा�च कर �� �क इस �� न-प� म� 38 
�� न ह� । 

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

(IV) कृपया �� न का उ�र ण�खना शु� करने से 
पह�े, उ�र-पुण�तका म� यथा �थान पर �� न 
का �मा�क अव�य ण�ख� ।   

(IV) Please write down the Serial 
Number of the question in the 
answer-book at the given place 
before attempting it. 

(V) इस �� न-प� को प�न े के ��ए 15 �मनट का 
समय �दया गया ह ै। �� न-प� का �व�रण पवूा�� 
म� 10.15 बज े �कया जाएगा । 10.15 बज ेस े
10.30 बज े �क परी�ा�� केव� �� न-प�  
को प��ग े और इस अव�� के दौरान वे  
उ�र-प�ु��का पर कोई उ�र नह� ��ख�गे । 

(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.     #       
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सामा�य नि��श : 

न���न�नित न���श� को बह�त सधव�ध�ी से पन�ए औ� उ�कध स�ती से पध�� क�न�ए : 

(i) इस �� �-प� म� 38 �� � ह� । सभी �� � अनिवाय� ह� । 

(ii) यह �� �-प� पा�च ि�ड� म� नवभधन�त है – क, ख, ग, घ एवं ङ । 

(iii) ख�ड क म� �� � सं�यध 1 से 18 तक बह�नवक�पीय (MCQ) तथध �� � सं�यध 19 एवं 20 अनभकथ� एवं 
तक�  आ�ध��त 1 अंक के �� � ह� । 

(iv) ख�ड ख म� �� � सं�यध 21 से 25 तक अनत �घु-उ��ीय (VSA) �कध� के 2 अंक� के �� � ह� ।  

(v) ख�ड ग म� �� � सं�यध 26 से 31 तक �घ-ुउ��ीय (SA) �कध� के 3 अंक� के �� � ह� । 

(vi) ख�ड घ म� �� � सं�यध 32 से 35 तक �ीघ�-उ��ीय (LA) �कध� के 5 अंक� के �� � ह� ।   

(vii) ख�ड ङ म� �� � सं�यध 36 से 38 तक �क�ण अ�यय� आ�ध��त 4 अंक� के �� � ह� । 

(viii) �� �-प� म� सम� नवक�प �ह� न�यध गयध है । य�नप, ि�ड ि के 2 �� �� म�, ि�ड ग के 3 �� �� म�,  

ि�ड घ के 2 �� �� म� तथध ि�ड ङ के 2 �� �� म� आंत��क नवक�प कध �धव�ध� न�यध गयध ह ै।  

(ix) कै�कु�ेट� कध उपयोग वनज�त है । 

 

ख�ड क 

 

इस ि� ड म� बह�नवक�पीय �� � (MCQ) ह�, न� �म� ��येक �� � 1 अंक कध ह ै। 

 

1. f(x) = cos
–1

 (2x) का �ा� � है : 

(A) [–1, 1]  (B) 
 
  

1
0,  

2
 

(C) [– 2, 2] (D) 
 
  

1 1
,  

2 2
–  
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General Instructions : 

Read the following instructions very carefully and strictly follow them : 

(i) This question paper contains 38 questions. All questions are compulsory.  

(ii) This question paper is divided into five Sections – A, B, C, D and E.  

(iii) In Section A, Questions no. 1 to 18 are multiple choice questions (MCQs) and 

questions number 19 and 20 are Assertion-Reason based questions of 1 mark 

each.  

(iv) In Section B, Questions no. 21 to 25 are very short answer (VSA) type 

questions, carrying 2 marks each.  

(v) In Section C, Questions no. 26 to 31 are short answer (SA) type questions, 

carrying 3 marks each. 

(vi) In Section D, Questions no. 32 to 35 are long answer (LA) type questions 

carrying 5 marks each.  

(vii) In Section E, Questions no. 36 to 38 are case study based 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 calculator is not allowed.  

SECTION A 

This section comprises multiple choice questions (MCQs) of 1 mark each. 

1. The domain of  f(x) = cos
–1

 (2x)  is :  

(A) [–1, 1]  (B) 
 
  

1
0,  

2
 

 

(C) [– 2, 2] (D) 
 
  

1 1
,  

2 2
–  
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2. य�द [2x   3] 
x

– 8

 
 
 

 = 0 है, �ो x का मान है :  

(A) श�ू य    (B) 3 

(C) 2 3   (D)  2 3  

3. एक � य�ु �मणीय आ� यहू X के ��ए, य�द X2 = I ह,ै �ो X–1 बराबर है : 

(A) X   (B) X
2
 

(C) I  (D) O 

4. एक ��भजु �जसके शी�� (3, 0), (0, k) ��ा (– 3, 0) ह�, का �े�फ� 9 वग� इकाई है ।  k का मान है :  

(A) 9   (B) – 9 

(C) 3  (D) 6 

5. सार�णक 
o o

o o

cos 75 sin 75

sin 15 cos 15
 का मान है :  

(A) 1   (B) श�ू य 

(C) 
1

2
  (D) 

3

2
 

6. sin– 1 x के सापे� sin– 1 (2x2 – 1) का अवक�ज है :  

(A) 
2

x
  (B) 2  

(C) 
2

2

1

1

–

–

  x

  4x
 (D) 1 – x2  
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2. If [2x  3] 
x

– 8

 
 
 

 = 0, then the value of x is : 

(A) zero   (B) 3 

(C) 2 3   (D)  2 3  

3. For a non-singular matrix X, if X
2
 = I, then X

–1
 is equal to :  

(A) X   (B) X
2
 

(C) I  (D) O 

4. The area of a triangle with vertices (3, 0), (0, k) and (– 3, 0) is 9 sq units. 

The value of k is :  

(A) 9   (B) – 9 

(C) 3  (D) 6 

5. The value of the determinant 
o o

o o

cos 75 sin 75

sin 15 cos 15
is : 

(A) 1   (B) zero 

(C) 
1

2
  (D) 

3

2
 

6. The derivative of  sin
– 1

 (2x
2
 – 1)  with respect to  sin

– 1 
x  is :  

(A) 
2

x
  (B) 2  

(C) 
2

2

1

1

–

–

  x

  4x
 (D) 1 – x2  
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7. य�द  A को�ट n का एक �� समक आ� यहू ह,ै �ो A (Adj A) है एक :   

(A) �� समक आ� यहू   

(B) पं�� �  आ� यहू 

(C) श�ू य आ� यहू  

(D) �व�म सम�म� आ� यहू 

8. व� x = y2, y-अ� ��ा रेखाओ ंy = 3 ��ा y = 4 �ारा �िरे �े� का �े�फ� है :  

(A) 
74

3
 वग� इकाई (B) 

37

3
 वग� इकाई 

(C) 74 वग� इकाई (D) 37 वग� इकाई 

9. एक LPP म�, रै�खक �नकाय � यवरो�� �ारा बने ससंुग� �े� के कोनीय �बंद ु (1, 1), (3, 0) ��ा  
(0, 3) ह� । य�द Z = ax + by, जहा� a, b > 0 का � यनू�मीकरण करना हो और Z का � यनू�म मान 
(3, 0) ��ा (1, 1) पर हो, �ो a ��ा b के बीच का संबं� होगा : 

(A) a = 2b   

(B) a = 
b

2
 

(C) a = 3b  

(D) a = b 

10. य�द 
d

dx
f(x) = 3x

2
 – 

4

3

x
 इस �कार है �क f(1) = 0 ह,ै �ो f(x) है :  

(A) 6x + 
5

12

x
    

(B) x4 – 
3

1

x
 + 2   

(C) x
3
 + 

3

1

x
 – 2    

(D) x
3
 + 

3

1

x
 + 2     
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7. If A is an identity matrix of order n, then A (Adj A) is a/an :  

(A) identity matrix   

(B) row matrix  

(C) zero matrix   

(D) skew symmetric matrix  

8. The area bounded by the curve x = y
2
, y-axis and the lines y = 3 and y = 4 

is : 

(A) 
74

3
 sq units (B) 

37

3
 sq units 

(C) 74 sq units (D) 37 sq units 

9. In an LPP, corner points of the feasible region determined by the system 

of linear constraints are (1, 1), (3, 0) and (0, 3). If Z = ax + by, where  

a, b > 0 is to be minimized, the condition on a and b, so that the minimum 

of Z occurs at (3, 0) and (1, 1), will be :   

(A) a = 2b   

(B) a = 
b

2
 

(C) a = 3b  

(D) a = b 

10. If  
d

dx
f(x) = 3x2 – 

4

3

x
 such that f(1) = 0, then f(x) is :  

(A) 6x + 
5

12

x
    

(B) x
4
 – 

3

1

x
 + 2   

(C) x3 + 
3

1

x
 – 2    

(D) x
3
 + 

3

1

x
 + 2     
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11. � यवरो��  x + y  1,  x, y  0  के अं�ग��  Z = 3x + 4y  का अ��क�म मान है :  

(A) 3  (B) 4 

(C) 7  (D) 0 

12. 
2

x
xn  

x

ta
 d  बराबर है : 

(A) sec x + C     (B) 2 x tan x – x + C     

(C) 2 (tan x  – x ) + C     (D) 2 tan x  – x + C 

13. एक �स�का 3 बार उछा�ा गया । कम-स-ेकम दो बार �च� आने क� �ा�यक�ा है :  

(A) 
1

2
   

(B) 
3

8
 

(C) 
1

8
   

(D) 
1

4
 

14. य�द |→
a | = 1, |

→
b | = 2 ��ा →a .

→
b  = 2 ह,ै �ो |→

a +
→
b | का मान है : 

(A) 9    

(B) 3  

(C) – 3    

(D) 2 
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11. The maximum value of Z = 3x + 4y subject to the constraints x + y  1,  

x, y  0 is :  

(A) 3  (B) 4 

(C) 7  (D) 0 

12. 
2

x
xn  

x

ta
 d  is equal to : 

(A) sec x + C     (B) 2 x tan x – x + C     

(C) 2 (tan x  – x ) + C     (D) 2 tan x  – x + C      

13. A coin is tossed three times. The probability of getting at least two heads 

is :   

(A) 
1

2
   

(B) 
3

8
 

(C) 
1

8
   

(D) 
1

4
 

14. If |
→
a | = 1, |

→
b | = 2 and 

→
a .

→
b  = 2, then the value of |

→
a +

→
b | is :   

(A) 9    

(B) 3  

(C) – 3    

(D) 2 
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15. य�द एक गो�े के आय�न के प�रव��न क� दर उसक� ��� या के प�रव��न क� दर से दगुनुी ह,ै �ो गो�े 

का प�ृ ठीय �े�फ� है :  

(A) 1 वग� इकाई   

(B) 2 वग� इकाई 

(C) 3 वग� इकाई  

(D) 4 वग� इकाई 

16. अवक� समीकरण dy

dx
 = 2x .

2x  + ye  का � यापक ह� है :  

(A) 
2x  + ye = C  (B) 

2 yx – e + e = C  

(C) 
2xe = ye + C  (D) 

2x  y– e = C 

17. य�द ‘m’ ��ा ‘n’ �मश: अवक� समीकरण 1 + 
 
 
 

3
dy

dx
= 

2

2

d y

dx
 क� िा� ��ा को�ट ह�, �ो  

(m + n) का मान है :  

(A) 4   

(B) 3 

(C) 2   

(D) 5 

18. दो स�दश →a  ��ा 
→
b  इस �कार ह� �क |→

a 
→
b | = 

→
a .

→
b है । दोन� स�दश� के बीच का कोण है :   

(A) 30    (B) 60 

(C) 45  (D) 90 
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15. If the rate of change of volume of a sphere is twice the rate of change of 

its radius, then the surface area of the sphere is :  

(A) 1 sq unit   

(B) 2 sq units 

(C) 3 sq units  

(D) 4 sq units 

16. The general solution of the differential equation 
dy

dx
 = 2x .

2x  + ye  is : 

(A) 
2x  + ye = C  (B) 

2 yx – e + e = C  

(C) 
2xe = ye + C  (D) 

2x  y– e = C 

17. If ‘m’ and ‘n’ are the degree and order respectively of the differential 

equation 1 + 
 
 
 

3
dy

dx
= 

2

2

d y

dx
, then the value of (m + n) is :  

(A) 4   

(B) 3 

(C) 2   

(D) 5 

18. Two vectors 
→
a and 

→
b are such that |

→
a 

→
b | = 

→
a .

→
b . The angle between 

the two vectors is :   

(A) 30    (B) 60 

(C) 45  (D) 90 
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�� � सं�यध 19 औ� 20 अनभकथ� एवं तक�  आ�ध��त �� � ह� । �ो कथ� न�ए गए ह� न��म� एक को अनभकथ� 
(A) तथध �सू�े को तक�  (R) �ध�ध अंनकत नकयध गयध ह ै। इ� �� �� के सही उ�� �ीचे न�ए गए कोड (A), (B), 

(C) औ� (D) म� से च�ुक� �ीन�ए ।   

(A) अ�भक�न (A) और �क�  (R) दोन� सही ह� और �क�  (R), अ�भक�न (A) क� सही �या�या 
कर�ा है ।  

(B) अ�भक�न (A) और �क�  (R) दोन� सही ह�, पर�� ु �क�  (R), अ�भक�न (A) क� सही 
�या�या िह� कर�ा है । 

(C) अ�भक�न (A) सही ह,ै पर�� ु�क�  (R) ��� है ।  

(D) अ�भक�न (A) ��� ह,ै पर�� ु�क�  (R) सही है । 

19. फ�न f : R ⎯→R पर �वचार क��जए, �जसे f(x) = x
3 के �प म� प�रभा��� �कया गया है । 

 अनभकथ� (A) : f(x) एक एकैक� फ�न है ।  

 तक�   (R) : य�द फ�न का सह�ा� � इसके प�रसर के समान हो, �ो f(x) एकैक� फ�न हो�ा है । 

20. अनभकथ� (A) : मह�म पूणा�क फ�न f(x) = [x], x  ℝ म�, x = 2 पर अवक�नीय नह� है ।  

 तक�   (R) :  मह�म पूणा�क फ�न �कसी भी पणूा�क�य मान पर सं�� नह� हो�ा ।  

ख�ड ख 

इस ि�ड म� अनत �घ-ुउ��ीय (VSA) �कध� के 5 �� � ह�, न��म� ��येक के 2 अंक ह� ।  

21. व� x  + y  = 1 के ��ए, �बंद ु , 
 
 
 

1 1

9 9
 पर dy

dx
 का मान �ा� क��जए । 

22. (क) cos– 1 
 
 
 

1

2
–  + 2 sin– 1  

 
 

1

2
 का म�ु य मान �ा� क��जए । 

   अथवा 

 (ख) �स� क��जए �क  :  

         tan
– 1 x  = 

1

2
 cos

– 1
 
 
 
 

1  x

1 x

– 

+
, x  [0, 1]   
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Questions number 19 and 20 are Assertion and Reason based questions. Two 

statements are given, one labelled Assertion (A) and the other labelled Reason 

(R). Select the correct answer from the codes (A), (B), (C) and (D) as given below.  

(A) Both Assertion (A) and Reason (R) are true and Reason (R) is the 

correct explanation of the Assertion (A). 

(B) Both Assertion (A) and Reason (R) are true, but Reason (R) is not 

the correct explanation of the Assertion (A). 

(C) Assertion (A) is true, but Reason (R) is false.  

(D) Assertion (A) is false, but Reason (R) is true.  

19. Consider the function f : R ⎯→R, defined as f(x) = x3. 

 Assertion (A) : f(x) is a one-one function. 

 Reason (R) : f(x) is a one-one function, if co-domain = range.   

20. Assertion (A) : f(x) = [x], x  ℝ, the greatest integer function is not 
differentiable at x = 2. 

 Reason (R) : The greatest integer function is not continuous at any 

integral value.   

SECTION B 

This section comprises 5 very short answer (VSA) type questions of 2 marks each. 

21. For the curve x  + y  = 1, find the value of  
dy

dx
 at the point , 

 
 
 

1 1

9 9
. 

22. (a) Find the principal value of  cos
– 1

 
 
 
 

1

2
–  + 2 sin

– 1  
 
 

1

2
. 

 OR 

(b) Prove that : 

 tan– 1 x  = 
1

2
 cos– 1 

 
 
 

1  x

1 x

– 

+
, x  [0, 1] 
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23. (क) य�द �बंद ु(–1, –1, 2), (2, 8, ) ��ा (3, 11, 6) संरेख ह�, �ो  का मान �ा� क��जए ।   

           अथवा 

(ख) →
a  ��ा 

→
b दो सह-�ारं�भक स�दश (co-initial vectors) ह� जो एक समां�र च�भुु�ज क� 

सं�� न भजुाए� बना�े ह� और |
→
a | = 10, |

→
b | = 2 ��ा →a .

→
b = 12 ह ै । समां�र 

च�भुु�ज का �े�फ� �ा� क��जए  ।  

24. 13 m �ंबी एक सी�ी दीवार के सहारे झकु� ह ै। सी�ी का नीचे का �सरा, भ�ूम के अन�ुदश दीवार से 

दरू 2 m/s क� दर से ख�चा जा�ा है । दीवार पर इसक� ऊ� चाई �कस दर से िट रही ह,ै जब�क सी�ी के 

नीचे का �सरा दीवार से 12 m दरू ह ै?  

25. �बंद ु(1, 2, – 3) से होकर जाने वा�ी उस रेखा का स�दश समीकरण �ा� क��जए जो दी गई दोन� 

रेखाओ ं x – 8

3
 = 

y  16+

– 16
 = 

x – 10

7
 ��ा x – 15

3
 = 

y  2– 9

– 8
= 

z – 5

– 5
 के �ंबव� हो ।  

ख�ड ग 

इस ि�ड म� �घु-उ��ीय (SA) �कध� के 6 �� � ह�, न��म� ��येक के 3 अंक ह� ।  

26. (क) मान �ा� क��जए : 

  I = ( )
4

2
 |x  2 |+ |x  3 | + |x  x– – 4| – d  

 अथवा 

(ख) �ा� क��जए : 

   2
 

dx

(x + 2) (x  + 1)
 

27. व� y = – x3 + 3x2 + 9x – 30 क� �वण�ा (ढा�) का अ��क�म मान �ा� क��जए । 
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23. (a) Find the value of , if the points (–1, –1, 2), (2, 8, ) and (3, 11, 6) 

are collinear. 

 OR 

(b) 
→
a  and 

→
b  are two co-initial vectors forming the adjacent sides of a 

parallelogram such that |
→
a | = 10, |

→
b | = 2 and 

→
a .

→
b = 12. Find 

the area of the parallelogram. 

24. A ladder 13 m long is leaning against the wall. The bottom of the ladder 

is pulled along the ground away from the wall at the rate of 2 m/s. How 

fast is the height on the wall decreasing when the foot of the ladder is  

12 m away from the wall ?   

25. Determine the vector equation of a line passing through the point  

(1, 2, – 3) and perpendicular to both the given lines  

 
x – 8

3
 = 

y  16+

– 16
 = 

x – 10

7
 and 

x – 15

3
 = 

y  2– 9

– 8
= 

z – 5

– 5
. 

SECTION C 

This section comprises 6 short answer (SA) type questions of 3 marks each. 

26. (a) Evaluate :  

  I = ( )
4

2
 |x  2 |+ |x  3 | + |x  x– – 4| – d  

 OR 

(b) Find :  

  2
 

dx

(x + 2) (x  + 1)
 

27. Find the maximum slope of the curve  y = – x
3
 + 3x

2
 + 9x – 30.  
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28. (क) अवक� समीकरण  x2 
dy

dx
 = x2 + xy + y2  का � यापक ह� �ा� क��जए ।  

 अथवा 

(ख) अवक� समीकरण dy

dx
 – 3y cot x = sin 2x  का �व�श� ट ह� �ा� क��जए, �दया गया 

है �क y = 2 है जब x = 


2
 है ।  

29. य�द â , ^
b  ��ा ĉ  मा�क स�दश ह� ��ा â .^b  = â . ĉ  = 0 ह,ै ^

b  ��ा ĉ  के बीच का कोण 
6

 

ह,ै �ो �स� क��जए �क â  =  2 (^
b   ĉ ). 

30. (क) क�ा XII के चार �व�ा���य� को एक सम� या � व�ं� �प से ह� करने के ��ए दी गई ह ै । 

उनक� सम� या को ह� कर पाने क� संभावनाए� �मश: 1

2
, 

1

3
, 

2

3
 ��ा 1

5
 ह� । उनम� से 

अ��क�म एक �ारा सम� या ह� कर पाने क� �ा�यक�ा �ा� क��जए ।  

 अथवा 

(ख) एक या���छक चर X का �ा�यक�ा बंटन नीचे �दया गया ह ै:  

X 1 2 4 2k 3k 5k 

P(X) 
1

2
 

1

5
 

3

25
 

1

10
 

1

25
 

1

25
 

 य�द E(X) = 2·94 ह,ै �ो k �ा� क��जए और P(X  4) भी �ा� क��जए ।  

31. �न� न���ख� रै�खक �ो�ामन सम� या को �ाफ �ारा ह� क��जए :  

 � यवरो�� x + 4y  8  

                      2x + 3y  12 

                      3x + y  9 

                      x  0, y  0  

       के अं�ग�� Z = 2x + 3y का अ��क�मीकरण क��जए ।  
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28. (a) Find the general solution of the differential equation  

  x
2
 
dy

dx
 = x

2
 + xy + y

2
. 

 OR 

(b) Find the particular solution of the differential equation  

 
dy

dx
 – 3y cot x = sin 2x,  given that y = 2 when x = 



2
. 

29. If â , ^
b  and ĉ  are unit vectors such that â .^b  = â . ĉ  = 0 and the angle 

between ^b  and ĉ  is 


6
, then prove that â  =  2 (^

b   ĉ ). 

30. (a) Four students of class XII are given a problem to solve 

independently. Their chances of solving the problem respectively 

are 
1

2
, 

1

3
, 

2

3
 and 

1

5
. Find the probability that at most one of them 

will solve the problem. 

   OR 

(b) The probability distribution of a random variable X is given below : 

X 1 2 4 2k 3k 5k 

P(X) 
1

2
 

1

5
 

3

25
 

1

10
 

1

25
 

1

25
 

 Find k, if E(X) = 2·94 and also find P(X  4).  

31. Solve the following LPP graphically :  

 Maximize Z = 2x + 3y  

 subject to the constraints x + 4y  8  

                                                     2x + 3y  12  

                                                     3x + y  9  

                                                     x  0, y  0. 
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     ख�ड घ  

इस ि�ड म�  4 �ीघ�-उ��ीय (LA) �कध� के �� � ह�, न��म� ��येक के 5 अंक ह� ।  

32. य�द A = 

 
 
 
  

–  2  3  5

      2    4–

1    1

 

– 

3

2

 है, �ो A–1 �ा� क��जए । A–1 के �योग से �द ए गए समीकरण� के नीचे 

�दए गए �नकाय को ह� क��जए : 

 2x – 3y + 5z = 11;  

 3x + 2y – 4z = – 5; 

 x + y – 2z = – 3  

33. (क) नीचे दी गई रेखाओ ंl1 ��ा l2 म� � यनू�म दरूी �ा� क��जए :    

         l1 : 
→
r = 

^
i  + 2

^
j  – 4

^
k  +  (4

^
i  + 6 ĵ  + 12

^
k ) 

        और  l2 : 
→
r = 3

^
i  + 3

^
j  – 5

^
k  +  (6

^
i  + 9

^
j  + 18

^
k ) 

 अथवा 

(ख) दशा�इए �क रेखाए� x – 1

2
 = 

y – 2

3
 = 

z – 3

4
 ��ा x – 4

5
 = 

y – 1

2
 = 

z

1
 

���� छेदी रेखाए� ह� । रेखाओ ंका ���� छेदन �बंद ुभी �ा� क��जए । 

34. (क) य�द y = cos x2 + cos2 x + cos2 (x2) + cos (xx) ह,ै �ो dy

dx
 �ा� क��जए । 

 अथवा 

(ख) उन अं�रा�� को �ा� क��जए �जनम� �दया गया फ�न :  

  f(x) = 
3

10
x4 – 

4

5
x3 – 3x2 + 

36

5
x + 11 

  (i)   �नरं�र व��मान ह ै।  

 (ii)  �नरं�र �ासमान ह ै। 

35. समाक�न के �योग से �े�       2(x, y) :  0  y  x ,   0  y  x,   0  x  3  का �े�फ� �ा� 

क��जए ।     
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SECTION D 

This section comprises 4 long answer (LA) type questions of 5 marks each. 

32. If A = 

 
 
 
  

–  2  3  5

      2    4–

1    1

 

– 

3

2

, find A
–1

. Using A
–1

, solve the given system of 

equations :  

 2x – 3y + 5z = 11 

           3x + 2y – 4z = – 5  

           x + y – 2z = – 3. 

33. (a) Find the shortest distance between the lines l1 and l2 given by : 

         l1 : 
→
r = 

^
i  + 2

^
j  – 4

^
k  +  (4

^
i  + 6 ĵ  + 12

^
k ) 

  and l2 : 
→
r = 3

^
i  + 3

^
j  – 5

^
k  +  (6

^
i  + 9

^
j  + 18

^
k ) 

 OR 

(b) Show that the lines 
x – 1

2
 = 

y – 2

3
 = 

z – 3

4
 and 

x – 4

5
 = 

y – 1

2
 = 

z

1
 

intersect. Also, find their point of intersection.  

34. (a) If y = cos x2 + cos2 x + cos2 (x2) + cos (xx), find 
dy

dx
. 

 OR 

(b) Find the intervals in which the function given by  

 f(x) = 
3

10
x

4
 – 

4

5
x

3
 – 3x

2
 + 

36

5
x + 11 is : 

 (i)   strictly increasing. 

 (ii)  strictly decreasing. 

35. Using integration, find the area of the region  

       2(x, y) :  0  y  x ,   0  y  x,   0  x  3 . 
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ख�ड ङ  

 इस ि�ड म� 3 �क�ण-अ�यय� आ�ध��त �� � ह�, न��म� ��येक के 4 अंक ह� । 

�करि अ�ययन – 1 

36. एक �ख�क� एक आय� के �प म� है �जसके ऊपर �ंबाई पर एक समबाह� ��भजु अ� यारो�प� है । माना 
आय�ाकार भाग क� �ंबाई x मीटर ��ा चौ�ाई y मीटर है ।  

 उपयु�� � सचूना के आ�ार पर, �न� न���ख� �� न� के उ�र दी�जए : 

(i) य�द �ख�क� का प�रमाप 12 m है, �ो x ��ा y के बीच सबंं� �ा� क��जए ।   1 

(ii) (i) म� �ा� � � यंजक के �योग से, �ख�क� के �े�फ� का केव� x के फ�न के �प म� � यंजक 
���खए ।  1 

(iii) (क)  आय� क� वह �वमाए� �ा� क��जए �जनसे �ख�क� से अ��क-स-ेअ��क �काश आ 
सके । ((ii) म� �ा� � �यंजक का �योग क��जए) 2 

 अथवा 

(iii) (ख) य�द यह �दया गया हो �क �ख�क� का �े�फ� 50 m
2 ह,ै �ो �ख�क� के प�रमाप का 

x के पद� म� � यंजक �ा� क��जए ।   2 

�करि अ�ययन – 2 

37. � योहार� के मौसम म�, एक सोसाइटी के आवासीय क� याण संि ने सा� वा�े पाक�  म� एक मे�े का 

आयोजन �कया । मे�े का मु� य आक��ण, पाक�  के एक कोने म� �गा झ�ूा �ा जो झ�ू�े समय फ�न 

x
2
 = y का परव�य प� परूा कर�ा �ा ।   

 उपयु�� � सचूना के आ�ार पर, �न� न���ख� �� न� के उ�र दी�जए : 

(i) माना  f : N → R,  f(x) = x
2  �ारा प�रभा��� है । इसका प�रसर � या होगा ?  1 

(ii) माना  f : N → N,  f(x) = x
2  �ारा प�रभा��� ह,ै �ो जा�च क��जए �क फ�न एकैक� है या 

नह� ।    1 

(iii) (क) माना f :  1, 2, 3, 4 ..... ⎯→ 1, 4, 9, 16 .....  म� f(x) = x
2 �ारा प�रभा��� 

ह,ै �ो �स� क��जए �क फ�न एकैक�-आ� छादी है । 2 

   अथवा 

(iii) (ख) माना f : ⎯→  म� f(x) = x
2
 �ारा प�रभा��� ह,ै �ो दशा�इए �क f न �ो एकैक� 

है और न ही आ� छादी है ।   2 
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SECTION E 

This section comprises 3 case study based questions of 4 marks each.  

Case Study – 1 

36. A window is in the form of a rectangle surmounted by an equilateral 

triangle on its length. Let the rectangular part have length and breadth x 

and y metres respectively. 

  Based on the given information, answer the following questions : 

(i)  If the perimeter of the window is 12 m, find the relation between  

x and y.  1 

(ii) Using the expression obtained in (i), write an expression for the 

area of the window as a function of x only.   1 

(iii) (a)  Find the dimensions of the rectangle that will allow maximum 

light through the window. (use expression obtained in (ii))   2 

 OR  

(iii) (b) If it is given that the area of the window is 50 m2, find an 

expression for its perimeter in terms of x.   2 

Case Study – 2 

37. During the festival season, there was a mela organized by the Resident 

Welfare Association at a park, near the society. The main attraction of 

the mela was a huge swing installed at one corner of the park. The swing 

is traced to follow the path of a parabola given by x
2
 = y.     

  Based on the above information, answer the following questions :  

(i) Let f : N ⎯→  R is defined by f(x) = x2. What will be the range ?  1 

(ii) Let f : N ⎯→N is defined by f(x) = x2. Check if the function is 

injective or not. 1 

(iii) (a)  Let f :  1, 2, 3, 4 ..... ⎯→ 1, 4, 9, 16 .....  be defined by f(x) = x
2
. 

Prove that the function is bijective. 2 

 OR 

(iii) (b) Let f : ⎯→  is defined by f(x) = x
2
. Show that f is neither  

injective nor surjective. 2 



 

65/S/2 Page 22 of 23  
  g                                                                                                                                           # 

�करि अ�ययन – 3 

38. एक संगठन क� �बं� स�म�� के पद के ��ए दो � य�� �  ���� प�ा� कर रह ेह� । पह�े ��ा दसूरे � य�� �  के 

चयन क� �ा�यक�ा �मश: 0·5 ��ा 0·6 है । इसके अ���र� �, य�द पह�े � य�� �  का चयन हो�ा है, 

�ो इसके �ारा अप�श� ट उपचार संयं� श�ु करने क� �ा�यक�ा 0·7 है, जब�क दसूरे � य�� �  का चयन 

हो�ा ह,ै �ो उसक� संबं��� �ा�यक�ा 0·4 है ।  

 उपयु�� � सचूना के आ�ार पर, �न� न���ख� �� न� के उ�र दी�जए :  

(i) अप�श� ट उपचार संयं� के शु� होने क� �ा�यक�ा � या है ?   2 

(ii) चयन के बाद, य�द अप�श� ट उपचार संयं� श�ु हो गया ह ै�ो इसक� � या �ा�यक�ा है �क 

पह�े � य�� �  ने इसे शु� �कया ह ै?   2 

 



 

65/S/2 Page 23 of 23 P.T.O. 
  g                                                                                                                                           # 

Case Study – 3 

38. Two persons are competing for a position on the Managing Committee of 

an organisation. The probabilities that the first and the second person 

will be appointed are 0·5 and 0·6 respectively. Also, if the first person gets 

appointed, then the probability of introducing waste treatment plant is 

0·7 and the corresponding probability is 0·4, if the second person gets 

appointed.   

 Based on the above information, answer the following questions :  

(i) What is the probability that the waste treatment plant is 

introduced ?   2 

(ii) After the selection, if the waste treatment plant is introduced, 

what is the probability that the first person had introduced it ?   2 
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correctly and clearly indicated. It should merely be a line. Same is with the X for
incorrect answer.)

● Half or a part of the answer marked correct and the rest as wrong, but no marks
awarded.14 While evaluating the answer books if the answer is found to be totally incorrect, it should be 

marked as cross (X) and awarded zero (0) Marks. 

15 Any unassessed portion, non-carrying over of marks to the title page, or total error 
detected by the candidate shall damage the prestige of all the personnel engaged in the 
evaluation work as also of the Board. Hence, to uphold the prestige of all concerned, it is again 
reiterated that the instructions be followed meticulously and judiciously. 

16 The Examiners should acquaint themselves with the guidelines given in the “Guidelines for 
Spot Evaluation” before starting the actual evaluation. 

17 Every Examiner shall also ensure that all the answers are evaluated, marks carried over to 
the title page, correctly totaled and written in figures and words. 

18 The candidates are entitled to obtain a photocopy of the Answer Book on request on payment 
of the prescribed processing fee. All Examiners/Additional Head Examiners/Head 
Examiners are once again reminded that they must ensure that evaluation is carried out 
strictly as per value points for each answer as given in the Marking Scheme. 
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Q. No. EXPECTED ANSWER / VALUE POINTS Marks 

SECTION – A 

Questions no. 1 to 18 are multiple choice questions (MCQs) of 1 mark each. 

Q1. 

Ans 1 

Q2. 

Ans 1 

Q3. 

Ans 1 

Q4. 

Ans   1 
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Q5. 

Ans 
1 

Q6. 

Ans 
1 

Q7. 

Ans 1 

   Q8. 

Ans 1 
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  Q9. 

Ans 
1 

  Q10. 

Ans 1 

Q11. 

Ans 
1 

Q12. 

Ans 
1 
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Q13. 

Ans 1 

Q14. 

Ans 1 

Q15. 

Ans 1 

Q16. 

Ans 1 
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Q17. 

Ans 1 

Q18. 

Ans 1 

Q19. 

Ans 1 
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Q20. 

Ans 1 

 SECTION B 

This section comprises very short answer (VSA) type questions of 2 marks each. 

Q21. 

Ans(a) Differentiating both sides w.r.t. x, we get 

1

2√𝑥
+

1

2√𝑦

𝑑𝑦

𝑑𝑥
 = 0 

𝑑𝑦

𝑑𝑥 
=  −

√𝑦

√𝑥

𝑑𝑦

𝑑𝑥 
 𝑎𝑡 ( 

1

9
,
1

9
) =  −1 

1 

½ 

½ 

Q22. 

Ans 

(a) 

(b) 

  OR 

Put 𝑥 = 𝑡𝑎𝑛2 𝜃 ⇒ 𝜃 = 𝑡𝑎𝑛−1 √𝑥 

RHS =
1

2
𝑐𝑜𝑠−1 (

1 − 𝑡𝑎𝑛2 𝜃

1 + 𝑡𝑎𝑛2 𝜃
) 

=
1

2
𝑐𝑜𝑠−1(𝑐𝑜𝑠 2 𝜃) 

=
1

2
(2𝜃) 

= 𝜃 = 𝑡𝑎𝑛−1 √𝑥  = LHS 

½ 

1 

½ 
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Q23. 

Ans 

(a) 

𝐴(−1,−1,2), 𝐵(2,8, 𝜆), 𝐶(3,11,6) 

𝐴𝐵⃗⃗⃗⃗  ⃗ = 3𝑖̂ + 9𝑗̂ + (𝜆 − 2)𝑘̂ and 𝐵𝐶⃗⃗⃗⃗  ⃗ = 𝑖̂ + 3𝑗̂ + (6 − 𝜆)𝑘̂ 

Since 𝐴, 𝐵 and 𝐶 are collinear,
3

1
=

9

3
=

𝜆 − 2

6 − 𝜆
⇒ 𝜆 = 5

1 

    ½ 

½ 

 OR 

(b) 

Let 𝜃 is the angle between 𝑎  and 𝑏⃗⃗ . 

𝑎 . 𝑏⃗ = 12 ⇒ |𝑎 ||𝑏⃗ | 𝑐𝑜𝑠 𝜃 = 12 

⇒ (10)(2) 𝑐𝑜𝑠 𝜃 = 12 ⇒ 𝑐𝑜𝑠 𝜃 =
3

5

∴ 𝑠𝑖𝑛 𝜃 = √1 − (
3

5
)
2

=
4

5

½ 

    ½ 

   ½ 

Q24. 

Ans 

 𝑥2 + 𝑦2 = 169 
Differentiate both sides w.r.t. 𝑡 

2𝑥
𝑑𝑥

𝑑𝑡
+ 2𝑦

𝑑𝑦

𝑑𝑡
= 0 

⇒ 12(2) + 5 (
𝑑𝑦

𝑑𝑡
) = 0[∵ when 𝑥 = 12𝑚, 𝑦 = 5𝑚] 

⇒
𝑑𝑦

𝑑𝑡
= −

24

5

Hence, the height decreases at the rate of
24

5
m/s 

½ 

1 

½ 
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Q25. 

Let direction ratios of required line be a, b, c 

Therefore, 3a-16b + 7c = 0 

3a – 8b – 5c = 0 

Solving we get  
𝑎

136
= 

𝑏

36
= 

𝑐

24

DRs are 136, 36, 24 or 34, 9, 6 

Equation is  
𝑥−1

136
= 

𝑦−2

36
= 

𝑧+3

24
or 

𝑥−1

34
= 

𝑦−2

9
= 

𝑧+3

6

𝑟 = 
^
i  + 2

^
j -  3

^
k + λ(34

^
i + 9

^
j + 6

^
k ) 

Note: Due to typing error in the first equation, full marks may be awarded for any attempt 

½ 

½ 

½ 

½ 

SECTION C 

This section comprises short answer (SA) type questions of 3 marks each. 

Q26. 

Ans (a) 

(b) 

Let I = ∫ (|𝑥 − 2| + |𝑥 − 3| + |𝑥 − 4|
4

2
) dx 

        = ∫ (𝑥 − 2 + 3 − 𝑥 + 4 − 𝑥
3

2
) dx +  ∫ (𝑥 − 2 + 𝑥 − 3 + 4 − 𝑥)

4

3
 dx 

       = ∫ (5 − 𝑥)
3

2
 dx +  ∫ (𝑥 − 1

4

3
) dx 

= (−
(5−x)2

2
)
2

3

 + (
(x−1)2

2
)
3

4

       =       5 

OR 

Let 
1

(𝑥+2)(𝑥2+1)
= 

A

x+2
+ 

Bx+C

𝑥2+1
= 

1/5

x+2
+ 

−x

5(𝑥2+1)
+ 

2/5

𝑥2+1

𝐼 =
1

5
log|x+2|  −

1

10
log (𝑥2 + 1) + 

2

5
tan−1x   + C

1 

1 

1 

½ + 1 

1 ½ 

Q27. 
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Ans(a) 

( ) ( )

3 2

2

2

2

2

3 9 30

Slopeof thecurve, 3 6 9

6 6

For maximum/ minimumslope, put 0

1

As 6 0 is maximum at 1

Maximumslope 3 1 6 1 9 12

y x x x

dy
m x x

dx

dm
x

dx

dm

dx

x

d m
m x

dx

= − + + −

= =− + +

 =− +

=

 =

=−   =

=− + + =

1 

½ 

½ 

½ 

½ 

Q28. 

Ans 

(a) 

(b) 

𝑑𝑦

𝑑𝑥
=

𝑦2

𝑥2  + 
𝑦

𝑥
+ 1

Put
𝑦

𝑥
= 𝑣 i.e.𝑦 = 𝑣𝑥 

⇒
𝑑𝑦

𝑑𝑥
= 𝑣 + 𝑥

𝑑𝑣

𝑑𝑥

Equation becomes 

𝑣 + 𝑥
𝑑𝑣

𝑑𝑥
= 𝑣2 + v + 1 

1

𝑣2 + 1
𝑑𝑣 =  

𝑑𝑥

𝑥

Integrating, we get 

tan-1v = log |x| + C   ⟹ tan-1 
𝑦

𝑥
 = log|x| + C 

 OR 

I.F. = 𝑒∫−3𝑐𝑜𝑡𝑥𝑑𝑥 = sin-3x

Solution is 

y. sin-3x = ∫ 𝑠𝑖𝑛2𝑥. sin−3x𝑑𝑥 + C

y. sin-3x = 2∫ 𝑐𝑜𝑠𝑒𝑐𝑥. cotx 𝑑𝑥 + C

y. sin-3x = −2𝑐𝑜𝑠𝑒𝑐𝑥 + C

putting y =2 , x =
𝜋

2
  gives C = 4 

½ 

1 

½ 

1 

    1 

   1 

    ½ 
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Particular solution is y. sin-3x = −2𝑐𝑜𝑠𝑒𝑐𝑥 + 4 or  y = −2𝑠𝑖𝑛2𝑥 + 4sin3x ½ 

Q29. 

Ans(a) 

( )

( )

( )

( )

ˆ ˆˆ ˆ ˆ ˆ ˆ ˆ. 0 , . 0

ˆ ˆˆ ˆ ˆ ˆis perpendicular to both and ||

ˆˆ ˆLet

ˆ ˆˆ ˆ ˆ ˆ sin
6

2 2

ˆˆ ˆ2

a b a b a c a c

a b c a b c

a b c

a b c a b c

a b c




 

 

=  ⊥ =  ⊥

  

= 

 =   =

 =  =

 = 

1 

½ 

1 

½ 

Q30. 

Ans) ( )

( ) ( )

at most oneof them willsolve the problem

noneof themsolves the problem onlyoneof themsolves the problem

1 2 1 4 1 2 1 4 1 1 1 4 1 2 2 4 1 2 1 1

2 3 3 5 2 3 3 5 2 3 3 5 2 3 3 5 2 3 3 5

19

45

P

P P= +

   
=    +    +    +    +      
   

=

  OR 

𝐸(𝑋) = 2.94 

⇒ 1(
1

2
) + 2(

1

5
) + 4 (

3

25
) + 2𝑘 (

1

10
) + 3𝑘 (

1

25
) + 5𝑘 (

1

25
) = 2.94 

⇒ 𝑘 =
1.56

0.52
⇒ 𝑘 = 3

Now,𝑃(𝑋 ≤ 4) = 𝑃(𝑋 = 1) + 𝑃(𝑋 = 2) + 𝑃(𝑋 = 4) 

=
1

2
+

1

5
+

3

25

=
41

50

2 ½ 

½ 

1 

1 

½ 

½ 
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Q31. 

Ans(a) 

Corner Point Value of 2 3Z x y= +  

( )0,0O 0 

( )0, 2A 6 

28 15
,

11 11
B
 
 
 

101

11
  Maximum 

 ( )3,0C 6 

max

101 28 15
when ,

11 11 11
Z x y= = =

correct 

graph 

and 

shading 

     2 

For 

correct 

table 

1 

SECTION D 

This section comprises long answer (LA) type questions of 5 marks each. 
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Q32. 

Ans 
A = (

2 −3 5
3 2 −4
1 1 −2

) 

|A|= -1 ≠ 0, hence A-1exists 

adj(A) = (
0 −1 2
2 −9 23
1 −5 13

) 

A-1 =
adjA

|A|
  =

1

−1
 (

0 −1 2
2 −9 23
1 −5 13

) 

Given system in the form AX = B is (
2 −3 5
3 2 −4
1 1 −2

)(
𝑥
𝑦
𝑧
)=(

11
−5
−3

) 

  X = A-1B 

    =
1

−1
 (

0 −1 2
2 −9 23
1 −5 13

) (
11
−5
−3

) 

    = (
1
2
3
) 

         x = 1, y = 2, z = 3 

1 

2 

½ 

1 

½ 

Q33. 
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Ans(a) ( ) ( )

( ) ( )

( )

1 2

2 1

2 1

ˆ ˆˆ ˆ ˆ ˆGiven lines are : 2 4 2 2 3 6

ˆ ˆˆ ˆ ˆ ˆand 2 4 3 2 3 6

Clearly, thegiven lines are parallel.

ˆ ˆ ˆˆ ˆ ˆ ˆ ˆ ˆHere, 2 4 , 2 4 and 2 3 6

ˆˆ ˆ2

ˆˆ ˆ

ˆ2 1 1 9

2 3 6

r i j k i j k

r i j k i j k

a i j k a i j k b i j k

a a i j k

i j k

a a b i





= + − + + +

= + − + + +

= + − = + − = + +

− = + −

−  = − =

( )

( )

2 1

2 1

ˆˆ14 4

81 196 16 293

Also, 4 9 36 7

S.D.

293

7

j k

a a b

b

a a b

b

− +

 −  = + + =

= + + =

− 
=

=

1 

½ 

1 ½ 

1 

½ 

½ 

OR 

Ans(b) 

( )

( )

1 2

1

2

Let thegiven lines be

1 2 3 4 1
: and :

2 3 4 5 2 1

Any point on the line is 2 1,3 2, 4 3

Any point on the line is 5 4, 2 1,

For thegiven lines to intersect , there must bea common point.

2 1 5 4 2 5

x y z x y z
l l

l

l

 

  

  

   

− − − − −
= = = = = =

+ + +

+ +

 + = +  − ( )

( )

( )

( ) ( )

( )

( ) ( ) ( )( ) ( )

3 ...

3 2 2 1 3 2 1 ...

4 3 4 3 ...

Solving and gives , 1

We notice that 1alsosatisfiesequation

Thegiven lines intersect.

Point of intersection is 2 1 1,3 1 2, 4 1 3 i.e. 1, 1, 1

i

ii

iii

i ii

iii

   

   

 

 

=

+ = +  − =−

+ =  − =−

= =−

= =−



− + − + − + − − −

1 

1 

1 

1 

 1  
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Q34. 

Ans 

(a) 

y = cos x2 + cos2 x + cos2(x2) + cos(xx) 
d

dx
(cos x2) = −2x sin x2 

d

dx
(cos2 x) = 2 cos x (− sin x) = −2sinxcosx 

d

dx
(cos2(x2)) = 2 cos(x2) (− sin(x2))(2x) = −4x sin x2 cos x2 

d

dx
(cos(xx)) = −sin(xx) [xx(1 + log x)] 

∴
dy

dx
= −2x sin x2 − 2sinxcosx − 4x sin x2 cos x2 − sin(xx) [xx(1 + log x)]  

1 

1 

1 

1½ 

   ½ 

 OR 

(b) ( )

( ) ( )

( )( )( )

( )

( ) ( ) ( )

( ) ( ) ( )

4 3 2

3 2 3 2

3 4 36
3 11

10 5 5

6 12 36 6
6 2 5 6

5 5 5 5

6
1 2 3

5

For strictly inc/dec,put 0

1, 2,3

isstrictly increasing when 2,1 3,

isstrictlydecreasing when , 2 1,3

f x x x x x

f x x x x x x x

x x x

f x

x

i f x

ii f x

= − − + +

 = − − + = − − +

= − + −

 =

 = −

 − 

 − −

2 

1 

1 

1 

Q35. 

Note: Closed intervals are also acceptable.
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Ans(a) 1 mark 

for 

correct 

figure 

SECTION E 

This section comprises 3 case study-based questions of 4 marks each. 

Q36. 
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Ans ( ) ( )

( ) ( )

( )( )

2

2

2 2

2

2

Perimeter 3 2 12

3
Area

4

12 3 3

2 4

3 3
6

2 4

3
6 3

2

For maximum light, 0

3 12
6 3 0

2 6 3

3 12
Also, 3 0 is maximum when

2 6 3

12 3 3 12 18
Now, 6

2 2 6 3

i P x y

ii A xy x

x
x x

x x x

dA
iii a x x

dx

dA

dx

x x x m

d A
A x m

dx

x
y

= + =

= +

− 
= + 

 

= − +

= − +

=

 − + =  =
−

=− +   =
−

 − −
= = − = 

− 

( )( ) 2

6 3

6 3

OR

3
50

4

50 3

4

Now, 3 2

50 3
3 2

4

m

iii b xy x

y x
x

P x y

x x m
x

−

+ =

 = −

= +

 
= + −  

 

1 

1 

½ 

½ 

½ 

½ 

½ 

    1 

½ 
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Q37. 

Ans ( )  

( ) ( )

( ) ( )

1 2

1 2

2 2

1 2

1 2

1 2 1 2

1,4,9,16,... i.e.set of perfect squares of natural numbers.

Let , domain

Let

as ,

is injective.

fi R

ii x x N

f x f x

x x

x x

x x x x N

f

=



=

 =

 =

 = 



( )( ) ( )

 

( ) ( )

 

( )( ) ( )

2

1 2

1 2

2 2

1 2

1 2

2

Let , 1,2,3,4,...

Let

is one-one.

As Co-domain = Range 1,4,9,16,...

is onto.

Since, is one-oneand onto,so is bijective.

OR

: ,

1

iii a f x x

x x

f x f x

x x

x x

f

f

f f

iii b f R R f x x

=



=

 =

 =



=



→ =

− ( )

( ) ( )

 )

,1 domain

As 1 1 1 but 1 1

is not injective.

Co-domain ,but Range 0,

SinceCo-domain Range, f is not surjective.

R

f f

f

R



− = = − 



= = 



1 

1 

1 

1 

1 

1 
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Q38. 

Ans 

( ) ( )

( ) ( )

( ) ( )

1

2

1 2

1 2

:Event that the first person is appointed.

:Event that thesecond person is appointed.

A:Event that the waste treatment plant is introducted.

Here,P 0.5, 0.6

| 0.7 , | 0.4

waste treatment plant is introducted

E

E

E P E

P A E P A E

i P

P E

= =

= =

= ( ) ( ) ( ) ( )

( )( ) ( )( )

( ) ( )
( ) ( )

( ) ( ) ( ) ( )

( )( )

( )( ) ( )( )

1 1 2 2

1 1

1

1 1 2 2

| |

0.5 0.7 0.6 0.4

0.35 0.24 0.59

|
|

| |

0.5 0.7

0.5 0.7 0.6 0.4

0.35 35

0.59 59

P A E P E P A E

P E P A E
ii P E A

P E P A E P E P A E

+

= +

= + =

=
+

=
+

= =

Note: Full marks to be awarded, in case a  student writes  “Sum of probabilities of 

selecting first person and second person should not be greater than 1”. 

1 

1 

1 ½ 

½ 
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