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परीक्षार्थी प्रश् न-पत्र कोड को उत्तर-पसु्तिका के 

मखु-पषृ्ठ पर अवश्य स्िखें ।  
Candidates must write the Q.P. Code 
on the title page of the answer-book. 

Series : S7PQR SET~3 

       प्रश् न-पत्र कोड    

 Q.P. Code 

रोि नं. 
Roll No. 
 

 

 नोट >  NOTE 

(I) कृपया जााँच कर िें स्क इस प्रश् न-पत्र में मसु्िि पषृ्ठ 

23 हैं । 
(I) Please check that this question paper 

contains 23 printed pages. 

(II) प्रश् न-पत्र में दास्हने हार्थ की ओर स्दए गए  

प्रश् न-पत्र कोड को परीक्षार्थी उत्तर-पसु्तिका के 

मखु-पषृ्ठ पर स्िखें । 

(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 जााँच कर िें स्क इस प्रश् न-पत्र में 38 प्रश् न  
हैं । 

(III) Please check that this question paper 

contains 38 questions. 

(IV) कृपया प्रश् न का उत्तर लिखना शुरू करने से 

पहिे, उत्तर-पुलतिका में यथा तथान पर प्रश् न 

का क्रमाांक अवश्य लिखें ।            [ ] 

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

(V) इस प्रश् न-पत्र को पढ़न े के स्िए 15 स्मनट का 

समय स्दया गया ह ै । प्रश् न-पत्र का स्विरण पवूााह्न 

में 10.15 बजे स्कया जाएगा । 10.15 बजे से 

10.30 बजे िक परीक्षार्थी केवि प्रश् न-पत्र को 

पढ़ेंगे और इस अवस्ि के दौरान वे उत्तर-पसु्तिका 

पर कोई उत्तर नहीं स्िखेंगे । 

(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. 

गलिि 
MATHEMATICS 

निर्धारित समय : 3 घण्टे   अनर्कतम अंक : 80 
Time allowed : 3 hours  Maximum Marks : 80 
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सामान्य निर्देश : 

निम्िनिनित निर्देशों को बहुत सधवर्धिी से पऩिए औि उिकध सख़्ती से पधिि कीनिए : 

(i) इस प्रश् ि-पत्र में 38 प्रश् ि हैं । सभी प्रश् ि अनिवायय हैं । 
(ii) यह प्रश् ि-पत्र पााँच िण्डों में नवभधनित ह ै– क, ख, ग, घ एवं ङ । 
(iii) खण्ड क में प्रश् ि संख्यध 1 से 18 तक बहुनवकल्पीय (MCQ) तथध प्रश् ि संख्यध 19 एवं 20 अनभकथि एवं 

तका  आर्धरित 1 अंक के प्रश् ि हैं । 
(iv) खण्ड ख में प्रश् ि संख्यध 21 से 25 तक अनत िघु-उत्तिीय (VSA) प्रकधि के 2 अंकों के प्रश् ि हैं ।  
(v) खण्ड ग में प्रश् ि संख्यध 26 से 31 तक िघ-ुउत्तिीय (SA) प्रकधि के 3 अंकों के प्रश् ि हैं । 
(vi) खण्ड घ में प्रश् ि संख्यध 32 से 35 तक र्दीघा-उत्तिीय (LA) प्रकधि के 5 अंकों के प्रश् ि हैं ।   
(vii) खण्ड ङ में प्रश् ि संख्यध 36 से 38 तक प्रकिण अध्ययि आर्धरित 4 अंकों के प्रश् ि हैं । 
(viii) प्रश् ि-पत्र में समग्र नवकल्प िहीं नर्दयध गयध ह ै । यद्यनप, िण्ड ि के 2 प्रश् िों में, िण्ड ग के 3 प्रश् िों में,  

िण्ड घ के 2 प्रश् िों में तथध िण्ड ङ के 2 प्रश् िों में आंतरिक नवकल्प कध प्रधवर्धि नर्दयध गयध ह ै।  
(ix) कैल्कुिेटि कध उपयोग वनजयत ह ै। 

खण्ड क 

इस िण् ड में बहुनवकल्पीय प्रश् ि (MCQ) हैं, नि िमें प्रत्येक प्रश् ि 1 अंक कध ह ै। 

1. यस्द f(x) = 
|x|

, x 0
x

0, x 0





 =

  ह,ै िो स्नम्नस्िस्खि में से कौन-सा कर्थन सत्य िहीं ह ै?  

(A) सभी x < 0 के स्िए f संिि ह ै। 

(B) सभी x  R के स्िए f संिि ह ै। 

(C) सभी x > 0 के स्िए f संिि ह ै।
 

(D) x = 0 को छोड़कर अन्य सभी स्बंदओु ंपर f संिि ह ै। 

2. sin–1 
3

sin
5

 
 
 

 का मान ह ै:  

(A) 
3

5


  (B) 

5


 

(C) 
7

5


  (D) 

2

5


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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. If f(x) = 

|x|
, x 0

x

0, x 0





 =

,  then which of the following statements is not  

correct ?  

(A) f is continuous for every x < 0. 

(B) f is continuous for every x  R. 

(C) f is continuous for every x > 0.
  

(D) f is continuous for each point except x = 0. 

2. The value of  sin–1 
3

sin
5

 
 
 

 is :  

(A) 
3

5


  (B) 

5


 

(C) 
7

5


  (D) 

2

5


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3. f(x) = – |x + 1| + 5 के स्िए, स्नम्नस्िस्खि में से कौन-सा कर्थन सत्य ह ै? 

(A) x = 4 पर उच्चिम f(x) = 0 ह ै।   

(B) x = – 1 पर उच्चिम f(x) = 5 ह ै। 

(C) x = 0 पर उच्चिम f(x) = 4 ह ै।  

(D) f(x) का कोई उच्चिम मान नहीं ह ै। 

4. यस्द A = 
cos sin

– sin cos

  
 

  
, A + A = I को संिषु्ट करिा ह,ै िो  का मान ह ै:  

(A) 
6


  (B) 

3


 

(C) 
2

3


  (D) 

5

6


 

5. यस्द A एक वगा आव् यहू ह,ै िो स्नम्नस्िस्खि में से कौन-सा सही िहीं ह ै? 

(A) A + A एक समस्मि आव्यहू ह ै  

(B) AA िर्था AA समस्मि आव्यहू हैं  

(C) A + A एक स्वषम समस्मि आव्यहू ह ै 

(D) A – A एक स्वषम समस्मि आव्यहू ह ै 

6. यस्द 
3x x 2

3(x – 1) x – 2

+
 = 

1 5

3 3
 ह,ै िो x का मान ह ै:  

(A) 2  (B) 
1

3
 

(C) 5  (D) 3 

7. [tan–1 (– 1) + cos–1 1
–

2

 
 
 

 + sin–1 1

2

 
 
 

] का मान ह ै:  

(A) 
7

12


  (B) 

5

12


 

(C) – 
5

12


 (D) 

3


 



 

65/7/3  5      * [ P.T.O. ] 

3. For f(x) = – |x + 1| + 5, which of the following statements is true ?  

(A) Max f(x) = 0 at x = 4.  

(B) Max f(x) = 5 at x = – 1. 

(C) Max f(x) = 4 at x = 0.  

(D) f(x) has no maximum value.  

4. If A = 
cos sin

– sin cos

  
 

  
 satisfies A + A = I, then the value of  is :  

(A) 
6


  (B) 

3


 

(C) 
2

3


  (D) 

5

6


 

5. If A is a square matrix, then which of the following is not true ?  

(A) A + A is a symmetric matrix    

(B) AA and AA are symmetric matrices  

(C) A + A is a skew symmetric matrix   

(D) A – A is a skew symmetric matrix 

6. If 
3x x 2

3(x – 1) x – 2

+
 = 

1 5

3 3
, then the value of x is :  

(A) 2  (B) 
1

3
 

(C) 5  (D) 3 

7. The value of  [tan–1 (– 1) + cos–1 1
–

2

 
 
 

 + sin–1 1

2

 
 
 

]  is :  

(A) 
7

12


  (B) 

5

12


 

(C) – 
5

12


 (D) 

3


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8. यस्द A = 
1 – 2 3

3 2 – 1

 
 
 

, B = 
2 3

– 1 2

4 – 5

 
 
 
  

 िर्था C = [Cij] = AB ह,ै िो C12 ह ै:  

(A) 22  (B) – 16 

(C) 4  (D) 0 

9. यस्द A िर्था B कोस्ट 3 के वगा आव्यहू इस प्रकार हैं स्क |A| = 4 िर्था |B| = 7 ह,ै िो |2AB| 

बराबर ह ै: 

(A) 112  (B) 56 

(C) 28  (D) 224 

10. यस्द 

1
2

0

(9x – 4x – 2k) dx 0=   ह,ै िो ‘k’ का मान ह ै:  

(A) 1   (B) 0 

(C) 
1

2
  (D) – 

1

2
 

11. एक कण की गस्ि को S = 2t3 – 6t2 + 8 द्वारा वस्णाि स्कया गया ह ै। त्वरण 
2

2

d S

dt
 के शनू्य होने पर 

इसका वेग 
dS

dt
 ह ै:  

(A) – 6 इकाई/से.   (B) 0 इकाई/से. 

(C) 18 इकाई/से. (D) 6 इकाई/से. 

12. यस्द 
4

0

1

x x+  dx = k log 3 ह,ै िो k का मान ह ै:  

(A) 4  (B) − 2 

(C) − 4  (D) 2 
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8. If  A = 
1 – 2 3

3 2 – 1

 
 
 

, B = 
2 3

– 1 2

4 – 5

 
 
 
  

 and C = [Cij] = AB, then C12 is :  

(A) 22  (B) – 16 

(C) 4  (D) 0 

9. If A and B are square matrices of order 3 such that |A| = 4 and |B| = 7, 

then |2AB| is :  

(A) 112  (B) 56 

(C) 28  (D) 224 

10. If 

1
2

0

(9x – 4x – 2k) dx 0= , then the value of ‘k’ is :  

(A) 1   (B) 0 

(C) 
1

2
  (D) – 

1

2
 

11. The motion of a particle is described as S = 2t3 – 6t2 + 8. Its velocity 
dS

dt
, 

when the acceleration 
2

2

d S

dt
 vanishes is :  

(A) – 6 unit/sec   (B) 0 unit/sec 

(C) 18 unit/sec (D) 6 unit/sec 

12. If 

4

0

1

x x+  dx = k log 3, then the value of k is :  

(A) 4  (B) − 2 

(C) − 4  (D) 2 
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13. x 2 sin 2x
e dx

1 cos 2x

 +
 

+   बराबर ह ै: 

(A) log cos 2x + C (B) sec2 2x + C 

(C) ex tan x + C (D) ex cot x + C 

14. cos x  के सापेक्ष log sin x का अवकिज ह ै:  

(A) – 2 cos x . cot x . cosec x (B) cos x . cot x . cosec x 

(C) 
sin x

2 cos x  (D) 1

sin x cos x
 

15. यस्द दो घटनाएाँ A िर्था B तविंत्र हैं, िो स्नम्नस्िस्खि में से कौन-सा कर्थन सही िहीं ह ै? 

(A) 
–
A  िर्था B तविंत्र हैं ।  

(B) तविंत्र होना यह नहीं दशाािा स्क घटनाएाँ परतपर अपवजी हैं । 

(C) P(
–
A 

–
B ) = [1 – P(

–
A )] [1 – P(

–
B )]  

(D) P(
–
A 

–
B ) = [1 – P(A)] [1 – P(B)]  

16. cos–1 (ex) का x के सापेक्ष अवकिज है :  

(A) 
x

2x

e

1 – e

 (B) 
x

x

– e

1 e+

 

(C) 
x

2x

– e

1 – e

 (D) 
x

2x

e

1 e+

 

17. यस्द सस्दश 
→
a = 3

^
i – 2

^
j + 4

^
k  िर्था 

→
b = 

^
i + 

^
j  परतपर िंबवि हैं, िो  का मान ह ै:   

(A) 3  (B) – 3 

(C) 
2

3
  (D) – 

2

3
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13. x 2 sin 2x
e dx

1 cos 2x

 +
 

+    is equal to :  

(A) log cos 2x + C (B) sec2 2x + C 

(C) ex tan x + C (D) ex cot x + C 

14. Differential of  log sin x  with respect to  cos x   is :  

(A) – 2 cos x . cot x . cosec x (B) cos x . cot x . cosec x 

(C) 
sin x

2 cos x  (D) 
1

sin x cos x
 

15. If two events A and B are independent, then which of the following 

statements is not correct ?   

(A) 
–
A  and B are independent.    

(B) Being independent does not indicate that they are mutually 

exclusive.  
(C) P(

–
A 

–
B ) = [1 – P(

–
A )] [1 – P(

–
B )]. 

(D) P(
–
A 

–
B ) = [1 – P(A)] [1 – P(B)]. 

16. Differential of  cos–1 (ex)  with respect to x is :  

(A) 
x

2x

e

1 – e

 (B) 
x

x

– e

1 e+

 

(C) 
x

2x

– e

1 – e

 (D) 
x

2x

e

1 e+

 

17. If vectors 
→
a = 3

^
i – 2

^
j + 4

^
k  and 

→
b = 

^
i + 

^
j  are perpendicular to each 

other, then the value of  is :  

(A) 3  (B) – 3 

(C) 
2

3
  (D) – 

2

3
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18. यस्द P(A) = 0·3, P(B) = 0·7 िर्था P(B/A) = 0·5 ह,ै िो P(A  B) ह ै: 

(A) 0·35  (B) 0·85 

(C) 0·5  (D) 0·21 

 

प्रश् ि संख्यध 19 औि 20 अनभकथि एवं तका  आर्धरित प्रश् ि हैं । र्दो कथि नर्दए गए हैं नििमें एक को 

अनभकथि (A) तथध र्दसूिे को तका  (R) द्वधिध अंनकत नकयध गयध ह ै। इि प्रश् िों के सही उत्ति िीचे नर्दए गए कोडों 

(A), (B), (C) औि (D) में से चिुकि र्दीनिए ।   

(A) अस्भकर्थन (A) और िका  (R) दोनों सही हैं और िका  (R), अस्भकर्थन (A) की सही व्याख्या 

करिा ह ै।  

(B) अस्भकर्थन (A) और िका  (R) दोनों सही हैं, परन्ि ु िका  (R), अस्भकर्थन (A) की सही 

व्याख्या िहीं करिा ह ै। 

(C) अस्भकर्थन (A) सही ह,ै परन्ि ुिका  (R) ग़िि ह ै। 

(D) अस्भकर्थन (A) ग़िि ह,ै परन्ि ुिका  (R) सही ह ै। 

19. अनभकथि (A) : माना R एक संबंि ह ैजो समुच्चय A पर ह,ै जहााँ A उस तकूि की िाइब्रेरी की 

सभी पतुिकों का समचु्चय ह,ै िर्था संबंि R इस प्रकार पररभास्षि ह ैस्क  

   R = {(x, y) : x, y  A, x िर्था y के पषृ्ठ समान हैं} िर्था समचु्चय A पर एक 

अन्य संबंि S इस प्रकार ह ैस्क S = {(p, q) : p िर्था q गस्णि की पतुिकें  हैं} ।  

R  S   भी प्रदत्त ह ै। िो R  S एक िलु्यिा संबंि ह ै।  

 तका   (R) : स्कसी समचु्चय पर दो िलु्यिा संबंिों का प्रस्िच्छेदन उस समचु्चय पर एक िलु्यिा 

संबंि होिा ह ै। 

20. अनभकथि (A) : स्बंद ुA(6, – 7, 0), B(16, –19, – 4) िर्था  C(1, – 1, 2) सरेखी हैं ।  

 तका   (R) :  िीन स्बंद ुA, B िर्था C सरेखी होिे हैं, जब स्बंद ुC स्बंद ुA िर्था B को स्मिाने 

वािी रेखाखण्ड का मध्य-स्बंद ुहो ।  

. 

. 



 

65/7/3  11      * [ P.T.O. ] 

18. If P(A) = 0·3, P(B) = 0·7 and P(B/A) = 0·5, then P(A  B) is :  

(A) 0·35  (B) 0·85 

(C) 0·5  (D) 0·21 

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. Assertion (A) : Let R be a relation on set A of all books in a school library 

given by R = {(x, y) : x, y  A, x and y have the same 

number of pages} and S is a relation on set A from the 

same library such that S = {(p, q) : p and q are 

Mathematics books}. Also, R  S  . Then, R  S is an 

equivalence relation.   

 Reason (R) : The intersection of two equivalence relations on a set is 

an equivalence relation on the set.  

20. Assertion (A) : Points A(6, – 7, 0), B(16, –19, – 4) and C(1, – 1, 2) are 

collinear.   

 Reason (R) : Three points A, B and C are collinear, when point C is the 

mid-point of line segment joining points A and B. 
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खण्ड ख 

इस िण्ड में अनत िघ-ुउत्तिीय (VSA) प्रकधि के 5 प्रश् ि हैं, नििमें प्रत्येक के 2 अंक हैं ।  

21. यस्द A = 
6 3x

8 – 6

 
 
 

 िर्था B = 
2

2

6 x 2

8 x – 5x

 +
 
  

 िर्था A = B ह,ै िो x का मान ज्ञाि कीस्जए ।  

22. (क) एक बक्से में 1 से 22 िक की संख्याओ ंसे अंस्कि काडा हैं । बक्से में से स्बना प्रस्ितर्थापना के 

दो काडा एक सार्थ स्नकाि कर उन पर स्िखी संख्याएाँ नोट की गइ ं। इसकी प्रास्यकिा क्या ह ै

स्क दोनों काडों की संख्याएाँ सम हैं ? 

   अथवा 

(ख) यस्द P(A) = 
3

8
, P(B) = 

1

2
 िर्था P(A  B) = 

1

4
 ह,ै िो P(

–
A /

–
B ) ज्ञाि कीस्जए । 

23. (क) यस्द  f(x) = 

2, x 3

ax b, 3 x 5

5, x 5




+  




  एक संिि फिन ह,ै िो a िर्था b के मान ज्ञाि 

कीस्जए ।   

   अथवा 

(ख) यस्द 2y3 + y = 2x ह,ै िो दशााइए स्क  

  
2

2 2 3

d y – 48y

dx (6y 1)
=

+
. 

24. नीचे दी गई रैस्खक प्रोग्रामन समतया के स्िए, ससंुगि के्षत्र को ग्राफ पर छायांस्कि कीस्जए िर्था इसके 

कोनीय स्बंदओु ंके स्नदशेांक ज्ञाि कीस्जए : 

 व् यवरोिों 

  4x + y  20 

 2x + 3y  30 

  x, y  0 

के अंिगाि Z = 18x + 10y का न्यनूिमीकरण करना । 
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SECTION B 

This section comprises 5 Very Short Answer (VSA) type questions of 2 marks each. 

21. Find the value of  x if A = B, where   

  A = 
6 3x

8 – 6

 
 
 

 and B = 
2

2

6 x 2

8 x – 5x

 +
 
  

. 

22. (a) A box contains cards numbered 1 to 22. Two cards are drawn 

simultaneously without replacement and their numbers are noted. 

What is the probability that both numbers are even ?  

 OR 

(b) If P(A) = 
3

8
, P(B) = 

1

2
 and P(A  B) = 

1

4
, find P(

–
A /

–
B ). 

23. (a) Determine a and b if f(x) is a continuous function, where  

   f(x) = 

2, x 3

ax b, 3 x 5

5, x 5




+  




 

 OR 

(b) If  2y3 + y = 2x,  then show 
2

2 2 3

d y – 48y

dx (6y 1)
=

+
. 

24. For the following Linear Programming Problem, shade the feasible region 

on the graph and find the coordinates of its corner points : 

Minimize Z = 18x + 10y 

subject to constraints 

  4x + y  20 

  2x + 3y  30 

  x, y  0. 
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25. स्वद्यार्थी कक्षा के नोस्टस बोडा पर एक ग्राफ शीट पर र्थंब स्पन िगाने का प्रयत्न कर रह ेहैं । र्थंब स्पनों के 

समचु्चय A पर संबंि R इस प्रकार पररभास्षि स्कया गया है : 

  R = {(P, Q) : P, Q  A िर्था P िर्था Q के बीच की दरूी 3 cm से कम ह}ै 

 ज्ञाि कीस्जए स्क क्या R एक िुल्यिा संबंि ह ै। 

खण्ड ग 

इस िण्ड में िघु-उत्तिीय (SA) प्रकधि के 6 प्रश् ि हैं, नििमें प्रत्येक के 3 अंक हैं ।  

26. (क) एक रेखा का समीकरण ज्ञाि कीस्जए जो स्बंद ु(1, –1, 2) से होकर जािी ह ैिर्था x-अक्ष के 

समांिर ह ै। इस रेखा की एक अन्य रेखा r
→

 = 2
^
i  + 

^
j  − 

^
k  +  (3

^
i  – 5

^
j  + 2

^
k )  

से न्यनूिम दरूी भी ज्ञाि कीस्जए ।  

   अथवा 

(ख) यस्द स्बंदओु ं A, B, C िर्था D के स्नदशेांक क्रमश: (3, – 4, 2), (–1, – 2, 0),  

(4, 1, –1) िर्था (4, 0, 5) हैं, िो रेखाओ ंAC और BD के समीकरण ज्ञाि कीस्जए और 

दशााइए स्क रेखाएाँ AC िर्था BD परतपर िंबवि हैं । 

27. यस्द y = 
2x

log sin 1
3

   
+   

   

 ह,ै िो दशााइए स्क 

2x
x cot 1

3dy

dx 3y

 
+ 

 
 = . 

28. फिन f(x) = cos x – 
1

2
cos 2x के, अंिराि x  [0, 

2


] में, अस्िकिम िर्था न्यनूिम मानों का 

गणुनफि ज्ञाि कीस्जए । 
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25. Students are trying to fix thumb pins on a graph sheet on the class notice 

board. A relation R is defined on the set A of thumb pins as  

 R = {(P, Q) : P, Q  A and distance between P and Q is less than 3 cm} 

 Determine if R is an equivalence relation. 

SECTION C 

This section comprises 6 Short Answer (SA) type questions of 3 marks each. 

26. (a) Find the equation of a line passing through the point (1, –1, 2) and 

parallel to x-axis. Also, find the shortest distance between this line 

and the line r
→

 = 2
^
i  + 

^
j  − 

^
k  +  (3

^
i  – 5

^
j  + 2

^
k ).   

 OR 

(b) Find the equations of the lines AC and BD, if coordinates of points 

A, B, C and D respectively, are (3, – 4, 2), (–1, – 2, 0), (4, 1, –1) and 

(4, 0, 5). Show that the lines AC and BD are perpendicular to each 

other.  

27. If y = 
2x

log sin 1
3

   
+   

   

,  then show that 

2x
x cot 1

3dy

dx 3y

 
+ 

 
 = . 

28. Find the product of the maximum and minimum values of the function  

 f(x) = cos x – 
1

2
cos 2x, x  [0, 

2


].  
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29. (क) यस्द R, प्राकृि संख्याओ ंके समचु्चय N पर इस प्रकार पररभास्षि संबंि ह ैस्क  

   R = {(x, y) : x, y  N, x + 2y = 25}, 

  िो संबंि R का प्रांि व पररसर ज्ञाि कीस्जए । यह भी ज्ञाि कीस्जए स्क क्या यह एक िलु्यिा 

संबंि ह ै।  

   अथवा 

(ख) ज्ञाि कीस्जए स्क क्या फिन f : ℝ → ℝ, जो स्क f(x) = 2x3 – 7,  x  ℝ  

(वातिस्वक संख्याएाँ) द्वारा पररभास्षि ह,ै एकैकी आच्छादी फिन ह ैया नहीं ।   

30. स्नम् नस्िस्खि रैस्खक प्रोग्रामन समत या को ग्राफ द्वारा हि कीस्जए : 

 व् यवरोिों 

  x + y  3 

  x + 2y  4 

  x, y  0 

के अंिगाि Z = 4x + y का न्यनूिमीकरण करना । 

31. (क) आव्यहू A = 
2 4

5 6

 
 
 

 को एक समस्मि आव्यहू िर्था एक स्वषम समस्मि आव्यहू के 

योगफि के रूप में व्यक् ि कीस्जए ।  

   अथवा 

(ख) xy-िि में दो रेखाएाँ, समीकरणों 5x – 7y – 2 = 0 िर्था 7x – 5y – 3 = 0 द्वारा स्नरूस्पि 

की गई हैं । आव्यहू स्वस्ि से इन रेखाओ ंका प्रस्िच्छेदन स्बंद ुज्ञाि कीस्जए ।  
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29. (a) If R is a relation on set of natural numbers N such that  

   R = {(x, y) : x, y  N, x + 2y = 25}, 

  then find the Domain and Range of the relation R. Also, determine 

if it is an equivalence relation.  

 OR  

(b) Determine whether the function f : ℝ → ℝ defined by f(x) = 2x3 – 7, 

 x  ℝ (Real numbers) is bijective or not.  

30. Solve the following Linear Programming Problem graphically : 

Minimize Z = 4x + y 

subject to  

  x + y  3 

  x + 2y  4 

  x, y  0. 

31. (a) Express the matrix  A = 
2 4

5 6

 
 
 

  as the sum of a symmetric matrix 

and a skew symmetric matrix. 

 OR 

(b) Two lines are represented by equations 5x – 7y – 2 = 0 and  

7x – 5y – 3 = 0 in the xy-plane. Using matrix method, find their 

point of intersection. 
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     खण्ड घ  

इस िण्ड में  4 र्दीघा-उत्तिीय (LA) प्रकधि के प्रश् ि हैं, नििमें प्रत्येक के 5 अंक हैं ।  

32. मान ज्ञाि कीस्जए :  

  
2

–

2x (1 sin x)
I

1 cos x





+
=

+  dx 

33. (क) समाकिन स्वस्ि के उपयोग से, वक्र y = x2 िर्था रेखा y = 2 के द्वारा पररबद्ध क्षेत्र का 

क्षेत्रफि ज्ञाि कीस्जए ।  

   अथवा 

(ख) समाकिन स्वस्ि के उपयोग से, वक्र 9x2 + 16y2 = 144 िर्था रेखाओ ं x = 2 िर्था  
x = – 2 के द्वारा पररबद्ध क्षेत्र का क्षेत्रफि ज्ञाि कीस्जए ।   

34. अवकि समीकरण y + 
d

dx
(xy) = x (sin x + log x) को हि कीस्जए ।  

35. (क) माना 
→
 , 

→
 , 

→
  िीन शनू्येिर सस्दश इस प्रकार हैं स्क 

→
  × 

→
  = 

→
  िर्था  

→
   

→
  = 

→
  ह ै । दशााइए स्क  , ,  परतपर िंबवि सस्दश इस प्रकार हैं स्क  

|
→
 | = 1 िर्था |

→
 | = |

→
 | ह ै।  

  सस्दश 
→
  पर 

→
  का प्रक्षेपण ज्ञाि कीस्जए । अपने उत्तर के समर्थान में कारण दीस्जए ।  

   अथवा 

(ख) यस्द स्बंद ुA(3, –1, 2), B(6, – 3, 6), C(4, – 3, 1) िर्था D(1, –1, – 3) एक चिभुुाज 

ABCD के शीषा हैं, िो इन स्बंदओु ंA, B, C िर्था D के स्तर्थस्ि सस्दश स्िस्खए िर्था दशााइए 

स्क ABCD एक समांिर चिभुुाज ह ै । समांिर चिभुुाज ABCD का क्षेत्रफि भी ज्ञाि  

कीस्जए । 
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SECTION D 

This section comprises 4 Long Answer (LA) type questions of 5 marks each. 

32. Evaluate : 

    
2

–

2x (1 sin x)
I

1 cos x





+
=

+  dx 

33. (a) Using integration, find the area bounded by the curve y = x2 and 

the line y = 2.  

 OR 

(b) Using integration, find the area bounded by the curve  

9x2 + 16y2 = 144 and the lines x = 2, x = – 2.  

34. Solve the differential equation y + 
d

dx
 (xy) = x (sin x + log x). 

35. (a) Let 
→
 , 

→
 , 

→
  be three non-zero vectors, such that 

→
   

→
  = 

→
  

and 
→
   

→
  = 

→
 . Show that  , ,  are mutually perpendicular 

vectors such that |
→
 | = 1 and |

→
 | = |

→
 |.  

  Find projection of vector 
→
  on 

→
 . Give reasons to support your 

answer. 

 OR 

(b) If points A(3, –1, 2), B(6, – 3, 6), C(4, – 3, 1) and D(1, –1, – 3) are 

vertices of a quadrilateral ABCD, write the position vectors of  

A, B, C and D and show that ABCD represents a parallelogram. 

Also, find the area of the parallelogram ABCD.   
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खण्ड ङ  

इस िण्ड में 3 प्रकिण-अध्ययि आर्धरित प्रश् ि हैं, नििमें प्रत्येक के 4 अंक हैं ।  

प्रकरि अध्ययन – 1 

36. एक संतर्था को भवन स्नमााण कम्पनी का चयन करना ह ैजो स्वस्भन्न शहरों में भवन स्नमााण का काया कर 

सके । िीन कम्पस्नयों X, Y िर्था Z को शॉटास्ितट स्कया गया िर्था उनको चनुने की प्रास्यकिाएाँ क्रमश: 

1

3
, 

2

9
 िर्था 

4

9
 हैं । यह पाया गया स्क इन कम्पस्नयों द्वारा खराब स्नमााण गणुवत्ता दनेे की प्रास्यकिाएाँ 

क्रमश: 20%, 40% िर्था 30% हैं ।  

 उपयुाक् ि सचूना के आिार पर, स्नम् नस्िस्खि प्रश् नों के उत्तर दीस्जए :  

(i) यस्द स्नस्माि भवन मज़बूि पाया गया हो, िो क्या प्रास्यकिा ह ै स्क भवन स्नमााण अनबंुि का 

काम कम्पनी X को स्दया गया र्था ?  2 

(ii) यस्द नव स्नस्माि भवन का एक भाग स्गर जािा ह,ै िो इसकी क्या प्रास्यकिा ह ैस्क ऐसा कम्पनी 

Y अर्थवा Z को चनुने के कारण हुआ हो ? 2 

प्रकरि अध्ययन – 2 

37. एक तकूि के घनाभाकार आकार के िरणिाि की चौड़ाई रेखा 
– x 2

– 5

+
 = y = z – 3 द्वारा 

स्नरूस्पि ह ै। दो स्वद्यार्थी A िर्था B िरणिाि में इसकी िंबाई की स्दशा में िैर रह ेहैं । 

 उपयुाक् ि सचूना के आिार पर, स्नम् नस्िस्खि प्रश् नों के उत्तर दीस्जए :  

(i) यस्द स्वद्यार्थी A का रातिा रेखा 
x 5

1

+
 = 

y 3

4

+
 = z – 6

– 3p
 द्वारा स्नरूस्पि ह,ै िो p का 

मान ज्ञाि कीस्जए ।  1 

(ii) स्वद्यार्थी B के िैरने के रातिे का सस्दश समीकरण स्िस्खए, यस्द वह स्वद्यार्थी A की स्दशा के 

समांिर िैर रहा ह ैऔर वह स्कसी समय स्बंद ु(2, 4, –1) से होकर जािा ह ै।  1 

(iii) (क)  (2, 4, –1) से स्वद्यार्थी A के पर्थ पर डािे गए िंब का पाद ज्ञाि कीस्जए ।  2 

 अथवा 

(iii) (ख) यस्द एक पक्षी िरणिाि के ऊपर से रेखा 
x 4

2

+
 = 

y 3

8

+
 = z – 5

– 18
 के रातिे पर 

उड़िा ह,ै िो इस रातिे और स्वद्यार्थी A के रातिे के बीच की न्यनूिम दरूी ज्ञाि कीस्जए । 2 
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SECTION E 

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

Case Study – 1  

36. An organisation needs to select a building construction company to make 

houses in cities. Three companies X, Y and Z are short-listed with the 

probability of their selection being 
1

3
, 

2

9
 and 

4

9
 respectively. It was found 

that there were 20%, 40% and 30% chances respectively, of delivering 

poor construction quality.  

Based on the above information, answer the following questions : 

(i) If the building constructed was found to be strong, then what is the 

probability that the construction contract was given to the 

company X ?  2 

(ii) If a part of the newly constructed building falls off, then what is 

the probability that it was due to the selection of company Y or Z ?  2 

Case Study – 2 

37. In a school, the swimming pool is shaped as a cuboid, and the breadth of 

the pool is represented by line 
– x 2

– 5

+
 = y = z – 3. Two students A and B 

are swimming along the length of the pool.  

 Based on the above information, answer the following questions : 

(i) If the path of student A is represented by line  

 
x 5

1

+
 = 

y 3

4

+
 = z – 6

– 3p
, find the value of p. 1 

(ii) Write the vector equation of the path of student B swimming 

parallel to the path of student A, if at a certain instant he passes 

through the point with coordinates (2, 4, –1).  1 

(iii) (a)  Find the foot of the perpendicular drawn from (2, 4, –1) to the 

path represented by student A.  2 

 OR 

(iii) (b) If a bird flies across the top of the swimming pool with its 

path represented by 
x 4

2

+
 = 

y 3

8

+
 = z – 5

– 18
, then find the 

shortest distance between its path and the path of student A.  2 



65/7/3  22      * 

प्रकरि अध्ययन – 3 

38. एक स्खड़की x m िंबाई िर्था y m चौड़ाई के आयि के आकार की ह ैस्जसकी िंबाई के ऊपर एक 

समबाहु स्त्रभुज ह ै।   

                              

 उपयुाक् ि सचूना के आिार पर, स्नम् नस्िस्खि प्रश् नों के उत्तर दीस्जए : 

(i) यस्द स्खड़की का पररमाप 18 m ह,ै िो x िर्था y के बीच संबंि स्िस्खए ।  1 

(ii) ऊपर (i) में प्राप्त संबंि से स्खड़की के के्षत्रफि का केवि x के फिन के रूप में एक व्यंजक 

स्िस्खए ।  1 

(iii) (क)  आयि की वह स्वमाएाँ ज्ञाि कीस्जए स्जससे स्खड़की में से अस्िकिम रोशनी आ सके ।  2 

 अथवा 

(iii) (ख) यस्द यह स्दया गया ह ै स्क स्खड़की का क्षेत्रफि 100 m2 ह,ै िो x के पदों में इसके 

पररमाप का व्यंजक ज्ञाि कीस्जए ।  2 



 

65/7/3  23      * [ P.T.O. ] 

Case Study – 3 

38. A window is in the form of a rectangle of length x and breadth y  

(in metres), surmounted by an equilateral triangle on its length. 

                              

 Based on the above information, answer the following questions : 

(i) If the perimeter of the window is 18 m, write the relation between 

x and y.  1 

(ii) From (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 the 

maximum light through the window.  2 

 OR 

(iii) (b) If it is given that the area of the window is 100 m2, then find 

the expression for its perimeter in terms of x.  2 
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students can have their own expression and if the expression is correct, the due marks should be 
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Marking Scheme. If there is any variation, the same should be zero after deliberation and 
discussion. The remaining answer books meant for evaluation shall be given only after ensuring 
that there is no significant variation in the marking of individual evaluators. 
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12  Every examiner has to necessarily do evaluation work for full working hours i.e., 8 hours every 
day and evaluate 20 answer books per day in main subjects and 25 answer books per day in 
other subjects (Details are given in Spot Guidelines).This is in view of the reduced syllabus and 
number of questions in question paper. 

13  Ensure that you do not make the following common types of errors committed by the Examiner in 
the past :- 

● Leaving answer or part thereof unassessed in an answer book. 
● Giving more marks for an answer than assigned to it. 
● Wrong totaling of marks awarded on an answer. 
● Wrong transfer of marks from the inside pages of the answer book to the title page. 
● Wrong question wise totaling on the title page. 
● Wrong totaling of marks of the two columns on the title page. 
● Wrong grand total. 
● Marks in words and figures not tallying/not same. 
● Wrong transfer of marks from the answer book to online award list. 
● Answers marked as correct, but marks not awarded. (Ensure that the right tick mark is 

correctly and clearly indicated. It should merely be a line. Same is with the X for incorrect 
answer.) 

● Half or a part of 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 totaling error detected by 
the candidate shall damage the prestige of all the personnel engaged in the evaluation work as 
also of the Board. Hence, in order 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 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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MARKING SCHEME 

MATHEMATICS (Subject Code–041) 

(PAPER CODE: 65/7/3) 

Q. 

No. 
EXPECTED OUTCOMES/VALUE POINTS Steps Marks 

 SECTION A 

Q. Number 1 to 20 are multiple choice questions of 1 mark each. 

  

1. 

 

  

Sol. 
 

 1 

2. 

 

  

Sol. 

 

 1 

3. 

 

  

Sol. 
 

 1 

4. 

 

  

Sol. 

 

 1 
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5. 

 

  

Sol. 
 

 1 

6. 

 

  

Sol. 
 

 1 

7. 

 

  

Sol. 

 

 1 

8. 

 

  

Sol. 
 

 1 

9. 

 

  

Sol. 
 

 1 
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10. 

 

  

Sol. 

 

 1 

11. 

 

  

Sol. 
 

 1 

12. 

 

  

Sol. 
 

 1 

13. 

 

  

Sol. 
 

 1 

14. 

 

  

Sol. 
 

 1 
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15. 

 

  

Sol. 
 

 1 

16. 

 

  

Sol. 

 

 1 

17. 

 

  

Sol. 

 

 1 

18. 

 

  

Sol. 
 

 1 
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19. 

 

  

Sol. 
 

 1 

20. 

 

  

Sol. 

 

 1 

 SECTION B 

Q. Numbers 21 to 25 are very short answer questions of 2 marks each. 

  

21. 

 

  

Sol. As A = B so 3x = x2 + 2   and –6 = x2 –5x 

 

Thus, 3x–2 = 5x – 6 

 

gives x = 2 

                                    

                          

I 

 

II 
 

III 

1 

 

½ 
 

½ 
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22.  

 

  

Sol. (a) As, box contains 11 even numbers and 11 odd numbers. 

 P (Both Even numbers) = 
11

22
×

10

21
 or 

𝐶11
2

𝐶22
2

 

 Thus, P (Both Even numbers) = 
5

21
 

                                                 OR 

(b) As, 𝑃(𝐴 ∪ 𝐵) =
3+4−2

8
=

5

8
 

So,  𝑃 (𝐴̅|𝐵̅) =
𝑃(𝐴̅∩𝐵̅)

𝑃(𝐵̅)
=

1−𝑃(𝐴∪𝐵)

1−𝑃(𝐵)
 

Thus, 𝑃 (𝐴̅|𝐵̅) =
3/8

1/2
=

3

4
 

 

I 

II 

 

III 

 

 

 

I 

 

II 

 

III 

 

½  

1 

 

½  

 

 

 

 

1 

 

½  

 

½ 

  

23. 

 

  

Sol.  For getting  3𝑎 + 𝑏 = 2 

 For getting  5𝑎 + 𝑏 = 5 

 

 Thus, 𝑎 =
𝟑

𝟐
 and 𝑏 =

−𝟓

𝟐
 

 
                                                  OR 

 

As, 2𝑦3 + 𝑦 = 2𝑥 ⇒ (6𝑦2 + 1)
𝑑𝑦

𝑑𝑥
= 2 

I 

II 

 

III 

 

 

 

 

I 

 

½  

½  

 
 ½ + ½  

 

 

 

 

½  
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Thus, 
𝐝𝐲

𝐝𝐱
=

𝟐

𝟔𝐲𝟐+𝟏
 

 On again Differentiating w.r.t. x, we get  

 
d2y

dx2 =
−24y

(6y2+1)2 ×
dy

dx
 

 
d2y

dx2
=

−24y

(6y2 + 1)2
×

2

6y2 + 1
=

−48y

(6y2 + 1)3
 

     II 

 

 

 

III 

 

 

IV 

½  

 

 

 

½  

 

 

½  

 

24.  

 

  

 

Sol. 

 
Corner Points are (15, 0), (0. 20), (3, 8) 

 Correct 

graph 

 

 

I  

 
    

 

 

 

 

 

 

 

 

 

 

 

 

    II 
 

 

 

 

 

    1   

 
       

      

 

 

 

 

 

 

 

 

 

 

 

 

     1 
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25. 

 

  

Sol.  Let d(P, Q) denotes distance between any point P and Q 

 

For any point P on set A, the distance from P to itself is zero.  

 d(P, P) = 0 < 3, (P, P) ∈ R. Therefore, R is reflexive. 

 

Let (P, Q) ∈ R, then d(P, Q) < 3.  

As, d(P, Q) = d(Q, P). Thus, d(Q, P) < 3, which means (Q, P) ∈  R. 

Therefore, R is symmetric. 

 

Let (P, Q) ∈ R, so d(P, Q) < 3 and (Q, S) ∈ R so d(Q, S) < 3,  

then (P, S) ∉ R for example  

Let P, Q and R be any three different points on the same line such that  

d(P,Q) = 2 cm and d(Q, R) = 2 cm so d(P, R) = 4 cm >3 

Therefore, R is not transitive. Thus, R is not an equivalence relation. 

 

**Note: If a student shows only Transitive part correctly (Without 

mentioning anything about Reflexive and Symmetric part), then also 

solution deserve full 2 marks. Alternative example are also acceptable. 

 

 

I 

 

 
II 

 

 

 

 

 

III 

 

 

½  

 

 

½  

 

 

 

 
1 

 SECTION C 

Q. Numbers 26 to 31 are short answer questions of 3 marks each. 

  

26. 

 

  

Sol. 

Required eq. of line: 𝑟 = (𝑖̂ − 𝑗̂ + 2𝑘̂) + 𝜆(𝑖̂) 

Now,  𝑎1⃗⃗⃗⃗⃗ = 𝑖̂ − 𝑗̂ + 2𝑘̂,  𝑏1
⃗⃗⃗⃗⃗⃗ = 𝑖̂,  

 𝑎2⃗⃗⃗⃗⃗ = 2𝑖̂ + 𝑗̂ − 𝑘̂,  𝑏2
⃗⃗⃗⃗⃗⃗ = 3𝑖̂ − 5𝑗̂ + 2𝑘̂ 

 

I 

 

 

 

 

 

1 
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So, 𝑎2⃗⃗⃗⃗⃗ − 𝑎1⃗⃗⃗⃗⃗ = 𝑖̂ + 2𝑗̂ − 3𝑘̂,  𝑏1
⃗⃗⃗⃗⃗⃗ ×  𝑏2

⃗⃗⃗⃗⃗⃗ = −2𝑗̂ − 5𝑘̂, | 𝑏1
⃗⃗⃗⃗⃗⃗ ×  𝑏2

⃗⃗⃗⃗⃗⃗ | = √29 

Thus, Shortest distance = |
−4+15

√29
| =

11

√29
  

 

                                            OR 

Required eq. of line AC: 
𝑥−3

1
=

𝑦+4

5
=

𝑧−2

−3
  OR  

𝑥−4

1
=

𝑦−1

5
=

𝑧+1

−3
 

Required eq. of line BD: 
𝑥+1

5
=

𝑦+2

2
=

𝑧

5
  OR  

𝑥−4

5
=

𝑦

2
=

𝑧−5

5
  

Since, 1 × 5 + 5 × 2 + (−3) × 5 = 5 + 10 − 15 = 0 

Therefore, the lines AC and BD are perpendicular to each other.. 

 
II 

 

    III 

 

 
 

I 

  

II 

 
    III 

 

1½  

 
     ½ 

 

 
   1 

  

  

1 

 
 

      1 

  

27.  

 

  

Sol. 
(a) 

dy

dx
= 

1

2√log {sin( 
𝑥2

3
+ 1)} 

.
𝑑

𝑑𝑥
log {sin ( 

𝑥2

3
+  1)}   

      = 
1

2√log {sin( 
𝑥2

3
+ 1)} 

. 
1

sin( 
𝑥2

3
+ 1)

𝑑

𝑑𝑥
sin ( 

𝑥2

3
+  1)  

      =  
1

2√log {sin( 
𝑥2

3
+ 1)} 

. 
1

sin( 
𝑥2

3
+ 1)

cos ( 
𝑥2

3
+  1) .

2𝑥

3
  

 

                  =  
x cot( 

𝑥2

3
+ 1)

3y
 

  

  

I 

 

II 

 

 

III 

 

 

IV 

 

1 

 

1 

 

 

½  

 

 

½ 

28. 

 

  

Sol.  f’(x) = –sinx + sin2x 

 

f’(x) = 0 gives sinx(2cosx –1) = 0 

 

sinx = 0 gives x = 0 

 

2cosx–1 = 0 gives x = 
𝜋

 3
 

f(0) = 
1

 2
 (minimum) 

f(
𝜋

 3
) =

3

4
 (maximum) 

     I 
 

 

II 
 

III 

 

IV 

 

 

 

1 

 
½ 

 

½  
               

 

        

                         ½ 
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f(
𝜋

 2
) =

1

2
 (minimum) 

Required product = 
3

8
 

 

 

V 

    ½ 

29.  

 

  

Sol Relation R  

R = {(23,1), (21,2), (19,3), (17,4), (15,5), (13,6), (11,7), (9,8), (7,9), (5,10),   

          (3,11), (1,12)} 

Domain of relation R = {23, 21, 19, 17, 15, 13, 11, 9, 7, 5, 3, 1} 

Range of relation R = {1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12} 

Since, 1 ∈ N, but (1,1) ∉ R, So R is not Reflexive. Therefore, R is not an 

equivalence relation. 

                                                           OR 

 

Let f(a) = f(b), for some a, b ∈ ℝ ⇒ 2𝑎3 − 7 = 2𝑏3 − 7 

⇒ 𝑎3 = 𝑏
3

⇒ 𝑎 = 𝑏, thus, f is one-one function. 

Now, Let 𝑦 = 𝑓(𝑥) = 2𝑥3 − 7 ⇒ 𝑥 = (
𝑦+7

2
)

1

3
 

For any real number y, the expression (
𝑦+7

2
)

1

3
 is a real number.  

Therefore, Range = ℝ = Co-domain, so f is onto function.  

Since f is both one-one and onto, so it is a bijective function. 

 

I  

 

II  

III 

 

 

IV 

 

 

I 

 

II 

 

 

 

 

 

 

III 

 

IV 

 

1 

 

½  

½  

 

      1 

 

 

     1 

 

½  

 

 

 

 

 

 

1  

 

    ½ 
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30. 

 

  

Sol. 

 

 

 

 

Because the feasible region is unbounded, Z = 3 might not be the absolute 

minimum.  

On plotting, 4x + y < 3, we observe the region 4x + y < 3 lies entirely below 

this dashed line, so there is no overlap. 

Since there are no common points, the minimum value is confirmed. 

  

Minimum value of Z is 3 at x = 0 & y = 3. 

Corner point Value of Z = 4x + y 

A (0, 3) 3 

B (2,1) 9 

C (4, 0) 16 

  

 

 

 

 

1  

For 

correct 

graph & 

shading  

 

 

 

 

1 

 

 

 

 

 
½  

 

     ½  
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31. 

 

  

Sol. 
(a) As, 𝐴 = [

2 4
5 6

] ⇒ 𝐴′ = [
2 5
4 6

] 

So, 𝐴 + 𝐴′ = [
4 9
9 12

] and 𝐴 − 𝐴′ = [
0 −1
1 0

]  

Thus, 𝐴 =
1

2
(𝐴 + 𝐴′) +

1

2
( 𝐴 − 𝐴′) = [

2
9

2
9

2
6

] + [
0

−1

2
1

2
0

] 

                                           OR 

 

(b) Given equations can be written in matrix form as  

[
5 −7
7 −5

] [
𝑥
𝑦] = [

2
3

]  

      A       X       B 

 Now, |𝐴| = 24 ≠ 0, ∴ A−1 exists  

⇒ X = A−1𝐵 

Also,  A−1 =
1

24
[
−5 7
−7 5

] 

 

Thus, X =
1

24
[
−5 7
−7 5

] [
2
3

] = [

11

24
1

24

] ⇒ 𝑥 =
11

24
, 𝑦 =

1

24
 

 ∴ the point of intersection of the two lines is (
11

24
,

1

24
) 

 

 

I 

 

II 

 

 
III 

 

 

 

 

 

I 

 

 

II 

 
 

III 

 

 

IV 

 

½  

 

1  

 

 

 

1½  

 

 

 

 

 

½  

 

 

½  

 

 

1 

 

 

 

1 

 SECTION D 

Q. Numbers 32 to 35 are long answer questions of 5 marks each. 
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32. 

 

  

Sol. 
I =  ∫

2x

1+cos2 x
dx

π

−π
 + ∫

2xsinx

1+cos2 𝑥
dx

π

−π
 

 

     =            0 +  2 ∫
2xsinx

1+cos2 𝑥

π
0  dx 

   =      2 ∫
2(π−x)sinx

1+cos2 𝑥

π
0   dx 

I =∫
2πsinx

1+cos2 𝑥

π

0
dx 

 

Put cosx = t and sinx dx = - dt 

  I   = 2π ∫
−1

1+t2
−1

1  dt 

𝐼 = 2π ∫
1

1+t2
1

−1   dt 

     =  2π[tan−1 𝑡]−1
1

 

      

     = π2
 

 

 

I 

 

 

II 

 

III 

 

 

IV 

 

V 

 

VI 

 

 

 

1 

 

 

1 

 

1  

 
 
 

½  

      1 
 

½  

33.  

 

  

Sol.   
 
 
 
 
 
 
 
 
 
 

Required Area = 2 ∫ x dy2

0
 = = 2 ∫ √y dy2

0
 

 

 

 

 

I 

 

 
II 

 

 

 

 

1 

(For 

correct 

graph) 

 
2 
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= 2 (
𝑦

3
2

3
2

)

0

2

 

                                                   = 
4

3
(2√2) =

8√2

3
 

                                                            OR 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

Required Area = 4 ∫ y dx2

0
 =4 ×

3

4
∫ √42 − 𝑥22

0
 dx 

                         = 3 × (
𝑥√42−𝑥2

2
+ 8𝑠𝑖𝑛−1 𝑥

4
)

0

2

 

                          = 3 (2√3 +
8×𝜋

6
) = (6√3 + 4𝜋)  

III 

 

 
 

IV 

 

 

 

 

 

 

 

 

 

I 

 

 
 

 

II 

 

 

      III 

 
IV 

1 

 
 

 

1 

 

 

 

 

 

1 

(For 

correct 

graph) 

 

 
 

 

2 
 

 

 

     1 

 

1 

    

 

34.  

 

  

Sol. Given differential equation is 

y + x
dy

dx
+ 𝑦 = 𝑥(𝑠𝑖𝑛𝑥 + log 𝑥) 

dy

dx
+  

2y

x
 =   sinx + logx 

 

Integrating Factor = e∫
2

x
dx = e2logx = x2 

 

Solution is y.x2 = ∫ x2(sinx + logx)dx  + C 

  

 

 

I 

 

II 

 

 

III 

 

 

     IV 

 

 

 

     1 

 

½  

 

 

     1 

 

 

     1   
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                   yx2 = ∫ x2(sinx)dx  + ∫ x2(logx)dx  + C 

   

       = –x2cosx + ∫ 2x(cosx)dx  + logx
x3

3
− ∫

1

x
.

x3

3
dx + C 

       = –x2cosx + 2x(sinx) + 2cosx  + logx. 
x3

9
 + C 

   

 

 

 
      V 

 

     VI 

     

 

 
    1 

      

     ½  

 

35. 

 

  

Sol. As, α⃗⃗⃗ × β⃗⃗ = γ⃗⃗ ⇒ γ⃗⃗ ⊥ α⃗⃗⃗ and γ⃗⃗ ⊥ β⃗⃗ 

Similarly, β⃗⃗ × γ⃗⃗ = α⃗⃗⃗ ⇒ α⃗⃗⃗ ⊥ γ⃗⃗ and α⃗⃗⃗ ⊥ β⃗⃗ 

Thus, α⃗⃗⃗, β⃗⃗ and γ⃗⃗ are mutually perpendicular vectors. 

 

Now, |α⃗⃗⃗ × β⃗⃗| = |γ⃗⃗| ⇒ |α⃗⃗⃗||β⃗⃗| = |γ⃗⃗| and  

|β⃗⃗ × γ⃗⃗| = |α⃗⃗⃗| ⇒ |β⃗⃗||γ⃗⃗| = |α⃗⃗⃗| 

Thus, |β⃗⃗||α⃗⃗⃗||β⃗⃗| = |α⃗⃗⃗| ⇒ |β⃗⃗| = 1 (since, α⃗⃗⃗ ≠ 0)   

On putting |β⃗⃗| = 1 in the |β⃗⃗||γ⃗⃗| = |α⃗⃗⃗|, we get |γ⃗⃗| = |α⃗⃗⃗| 
 

Projection of α⃗⃗⃗ on β⃗⃗ = 0, as α⃗⃗⃗ ⊥ β⃗⃗.  

 

                                                    OR 
 

Position vector of A = 3𝑖 ̂ − 𝑗̂ + 2𝑘̂, Position vector of B = 6𝑖 ̂ − 3𝑗̂ + 6𝑘̂ 

Position vector of C = 4𝑖 ̂ − 3𝑗̂ + 𝑘̂, Position vector of D = 𝑖 ̂ − 𝑗̂ − 3𝑘̂ 

Now, 𝐴𝐵⃗⃗⃗⃗ ⃗⃗ = 3𝑖̂ − 2𝑗̂ + 4𝑘̂, 𝐶𝐷⃗⃗⃗⃗ ⃗⃗ = −3𝑖̂ + 2𝑗̂ − 4𝑘̂ = −𝐴𝐵⃗⃗⃗⃗ ⃗⃗  

I 

 

 

II 

 

III 

 

 

IV 

 

V 

 

    VI 

 

 

 

I 

 

II 

 
III 

 

 

1 

 

 

1 

 

1 

 

 

1 

 

½  

 

½ 

 

 
 

½  

 

½  

 
1 
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Also, |𝐶𝐷⃗⃗⃗⃗ ⃗⃗ | = |𝐴𝐵⃗⃗⃗⃗ ⃗⃗ | 

As, AB and CD are parallel and equal so ABCD represents a parallelogram. 

 

 Since, 𝐴𝐵⃗⃗⃗⃗ ⃗⃗ = 3𝑖̂ − 2𝑗̂ + 4𝑘̂, 𝐵𝐶⃗⃗⃗⃗⃗⃗ = −2𝑖̂ − 5𝑘̂ 

 𝐴𝐵⃗⃗⃗⃗ ⃗⃗ × 𝐵𝐶⃗⃗⃗⃗⃗⃗ = |
𝑖̂ 𝑗̂ 𝑘̂
3 −2 4

−2 0 −5

| = 10𝑖̂ + 7𝑗̂ − 4𝑘̂ 

Area of Parallelogram =  √100 + 49 + 16 = √165 
 

 

IV 

 

 

 

 

 

 

V 

 

 

    VI 

     1 

 

 

 

 

 

 

1 

 

 

1   

 

 SECTION E 

This section (Q. 36 to 38) has 3 case study based questions of 4 marks each. 

  

36.  

 

 

  

Sol. (i) P(strong construction quality) = 
1

3
×

80

100
+

2

9
×

60

100
 +

4

9
×

70

100
=

640

900
 

     So, P(
𝐂𝐨𝐧𝐬𝐭𝐫𝐮𝐜𝐭𝐢𝐨𝐧 𝐂𝐨𝐧𝐭𝐫𝐚𝐜𝐭 𝐭𝐨 𝐗 

𝐬𝐭𝐫𝐨𝐧𝐠 𝐜𝐨𝐧𝐬𝐭𝐫𝐮𝐜𝐭𝐢𝐨𝐧 𝐪𝐮𝐚𝐥𝐢𝐭𝐲
)=

240

900
640

900

=
3

8
   

 

(ii) P(Defective construction quality) = 
1

3
×

20

100
+

2

9
×

40

100
 +

4

9
×

30

100
=

260

900
 

     So, P(
𝐂𝐨𝐧𝐬𝐭𝐫𝐮𝐜𝐭𝐢𝐨𝐧 𝐂𝐨𝐧𝐭𝐫𝐚𝐜𝐭 𝐭𝐨 𝐘 𝐨𝐫 𝐙 

𝐬𝐭𝐫𝐨𝐧𝐠 𝐜𝐨𝐧𝐬𝐭𝐫𝐮𝐜𝐭𝐢𝐨𝐧 𝐪𝐮𝐚𝐥𝐢𝐭𝐲
)= 1 −

60

900
260

900

=
10

13
 

I 

 

 

II 

 

I 

 
 

II 

1 

 
 

1 

 

1 

 
 

1 
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37. 

 

 

  

Sol. (i) 5 × 1 + 1 × 4 + 1 × (−3𝑝) = 0 ⇒ 𝑝 = 3 
 

(ii) Vector equation of student B’s path: 

        𝑟 = (2𝑖̂ + 4𝑗̂ − 𝑘̂) + 𝜆(𝑖̂ + 4𝑗̂ − 9𝑘̂) 

 

(iii) (a) Let the point be 𝑄(2, 4, −1) 

       Let 𝑃(𝜆 − 5,4𝜆 − 3, −9𝜆 + 6) be the foot of the perpendicular  

 

       So, drs of PQ = < 𝜆 − 7, 4𝜆 − 7, −9𝜆 + 7 > 

 

       Since PQ will be perpendicular to path of student A, so 

       𝜆 − 7 + 16𝜆 − 28 + 81𝜆 − 63 = 0 ⇒ 98𝜆 = 98 ⇒ 𝜆 = 1  

  

      Thus, required foot of the perpendicular from Q to path of A is 

      (−4, 1, −3). 
                                                        OR 

    (iii) (b) As, drs of Bird path and drs of student A’s path are proportional 

             So, both paths (line) are parallel. 

 

             Here, 

             𝑎1⃗⃗⃗⃗⃗ = −5𝑖̂ − 3𝑗̂ + 6𝑘̂, 𝑎2⃗⃗⃗⃗⃗ = −4𝑖̂ − 3𝑗̂ + 5𝑘̂, 𝑏⃗⃗ = 𝑖̂ + 4𝑗̂ − 9𝑘̂ 

 

I 

 
II 

 
I 

 

II 

 

III 

 

IV 

 

 

 

 

 

 
 

I 

 

 
 

1 

 
1 

 
½  

 

½  

 

½  

 

½  

 

 

    

 

 

 ½  

 

 



MS_XII_Mathematics_041_65/7/3_2025-26    20 

             Now, (𝑎2⃗⃗⃗⃗⃗ − 𝑎1⃗⃗⃗⃗⃗) × 𝑏⃗⃗ = |
𝑖̂ 𝑗̂ 𝑘̂
1 0 −1
1 4 −9

| = 4𝑖̂ + 8𝑗̂ + 4𝑘̂ 

 

            Thus, required shortest distance=
√96

√98
 𝑜𝑟

4√3

7
 

   

 

II 

 

 

III 

 

 

     1 

 

½  

38.  

 

  

Sol. (i) Perimeter = 18 =  3𝑥 + 2𝑦  
 

(ii) Area, A = 𝑥𝑦 +
√3𝑥2

4
= (9𝑥 −

3𝑥2

2
) +

√3𝑥2

4
 

 

(iii) (a)  
𝑑𝐴

𝑑𝑥
= 9 − 3𝑥 +

√3𝑥

2
= 0 ⇒ 9 = 3𝑥 −

√3𝑥

2
 

 

           So, 𝑥 =
18

6−√3
 m  

           Now, 
𝑑2𝐴

𝑑𝑥2
= −3 +

√3

2
< 0 

I 

 
 

I 

 

I 

 

 

II 

 

 
 

1 

 
 

1 

 

1 

 

 

½  
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            Thus, area is maximum when 𝑥 =
18

6−√3
 m, 𝑦 =

27−9√3

6−√3
 m  

      Thus, Required foot of the perpendicular from Q to path of A is 

      (−4, 1, −3). 
                                                     OR 

(iii) (b)  𝑥𝑦 +
√3𝑥2

4
= 100 ⇒ 𝑦 =

100

𝑥
−

√3𝑥

4
 

 

           So, Perimeter = 3𝑥 + 2𝑦 = (3𝑥 −
√3𝑥

2
+

200

𝑥
) m 

III 

 

 

 

 

I 

 
 

II 

 

½  

 
 

 
 

 

 

 

 

1 

 

 

     1 
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