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परीक्षार्थी प्रश् न-पत्र कोड को उत्तर-पुस्तिका के  

मुख-पृष्ठ पर अवश्य लिखें । 
Candidates must write the Q.P. Code 

on the title page of the answer-book. 

  
 
 प्रश्‍न-पत्र‍कोड      

 Q.P. Code 

रोि नं. 
Roll No. 
 
 
 

गणित 

MATHEMATICS 

ननर्ााररत समय : 3 घणे्ट   अनर्कतम अंक : 80 

Time allowed : 3 hours Maximum Marks : 80 
 

• कृपया जााँच कर िें नक इस प्रश् न-पत्र में मुनित पृष्ठ 23 हैं । 

• प्रश् न-पत्र में दानहने हार्थ की ओर नदए गए प्रश् न-पत्र कोड को परीक्षार्थी उत्तर-पुस्तिका के मुख-पृष्ठ पर 

लिखें । 

• कृपया जााँच कर िें नक इस प्रश् न-पत्र में 38 प्रश् न हैं । 

• कृपया‍प्रश्‍न‍का‍उत्तर‍णिखना‍शुरू‍करने‍से‍पहिे, उत्तर-पुस्तिका‍में‍यथा‍स्थान‍पर‍प्रश्‍न‍का‍

क्रमाांक‍अवश्य‍णिखें‍। 

• इस प्रश् न-पत्र को पढ़ने के लिए 15 नमनट का समय नदया गया है । प्रश् न-पत्र का नवतरण पूवााह्न में 

10.15 बजे नकया जाएगा । 10.15 बजे से 10.30 बजे तक परीक्षार्थी केवि प्रश् न-पत्र को पढ़ें गे और इस 

अवनर् के दौरान वे उत्तर-पुस्तिका पर कोई उत्तर नही ंलिखेंगे । 

• Please check that this question paper contains 23 printed pages. 

• 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. 

• Please check that this question paper contains 38 questions. 

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

• 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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सामान्य निर्देश :  

निम्िनिनित निर्देशों को बहुत सावधािी से पऩिए और उिका सख़्ती से पािि कीनिए : 

(i) इस प्रश् ि-पत्र में 38 प्रश् ि हैं । सभी प्रश् ि अनिवायय हैं । 

(ii) यह प्रश् ि-पत्र पााँच िण्डों में नवभानित ह ै– क, ख, ग, घ एवं ङ । 

(iii) खण्ड क में प्रश् ि संख्या 1 से 18 तक बहुनवकल्पीय (MCQ) तथा प्रश् ि संख्या 19 एवं 20 अनभकथि एवं 

तकक  आधाररत 1 अंक के प्रश् ि हैं । 

(iv) खण्ड ख में प्रश् ि संख्या 21 से 25 तक अनत िघु-उत्तरीय (VSA) प्रकार के 2 अंकों के प्रश् ि हैं ।  

(v) खण्ड ग में प्रश् ि संख्या 26 से 31 तक िघ-ुउत्तरीय (SA) प्रकार के 3 अंकों के प्रश् ि हैं । 

(vi) खण्ड घ में प्रश् ि संख्या 32 से 35 तक र्दीघक-उत्तरीय (LA) प्रकार के 5 अंकों के प्रश् ि हैं ।   

(vii) खण्ड ङ में प्रश् ि संख्या 36 से 38 तक प्रकरण अध्ययि आधाररत 4 अंकों के प्रश् ि हैं । 

(viii) प्रश् ि-पत्र में समग्र नवकल्प िहीं नर्दया गया ह ै । यद्यनप, िण्ड ि के 2 प्रश् िों में, िण्ड ग के 3 प्रश् िों में,  
िण्ड घ के 2 प्रश् िों में तथा िण्ड ङ के 2 प्रश् िों में आंतररक नवकल्प का प्रावधाि नर्दया गया ह ै।  

(ix) कैल्कुिेटर का उपयोग वनजयत ह ै। 

खण्ड क 

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

1. किसी वर्ग आव् यहू A िे किए, किसिे अवयव वास् तकवि हों, यकि A + A एि समकम त आव् यहू ह,ै 

तो :  

(A) (A – A) एि कवषम समकमत आव् यहू नहीं हो सिता  

(B) (A – A) एि कवषम समकमत आव् यहू ह ै 

(C) A सिवै एि समकमत आव् यहू होता ह ै 

(D) A सिवै एि कवषम समकमत आव् यहू होता ह ै 

2. एि आव् यहू B = [bij]m × m एि कविर्ग आव् यहू िहा िाएर्ा, यकि :   

(A) bij = 0, िब i = j (B) bij = 1, िब i = j 

(C) bij = 1, िब i  j (D) bij = 0, िब i  j 
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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. For any square matrix A with real entries, if A + A is a symmetric 

matrix then :  

(A) (A – A) cannot be a skew symmetric matrix  

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

(C) A is always a symmetric matrix    

(D) A is always a skew symmetric matrix  

2. A matrix B = [bij]m × m is said to be a diagonal matrix, if :   

(A) bij = 0, when i = j (B) bij = 1, when i = j 

(C) bij = 1, when i  j (D) bij = 0, when i  j 
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3. यकि A एि व् यतु्‍क रमर्ीय आव् यहू ह,ै तो कनम् नकिकित में से िौन-सा सत्‍क य िहीं ह ै? 

(A) adj A अव् यतु्‍क रमर्ीय ह ै (B) (adj A)
–1

 = (adj A
–1

) 

(C) |A| 0 (D) A
–1 

िा अकस् त त्‍क व ह ै  

4. यकि f(x) = 

2

1
x

k

– 4

x

x – 5

–

, –

1

x
x +1

,







 =

 

 x = –1 पर एि संतत फिन ह,ै तो k िा मान ह ै:  

(A) िोई वास् तकवि मान (B) 6 

(C) –1  (D) – 6 

5. प्रकतिोम कििोर्कमतीय फिनों िे किए, कनम् नकिकित में से िौन-सी मखु् य मानीय शािा सही 

परर भाकष त िहीं ह ै?  

(A) tan
–1

 : R → 
   
– ,  

2 2

 
 

(B) sec
–1 

: R – (–1, 1) → [0, ] – 
π

2




 

(C) cot
–1

 : R → (0, ) 

(D) cosec
–1 

: R – (–1, 1) → – ,
2 2

  
 
 

 

6. माना A = 
2

0 3 4

1 0

– 
 
 

 तथा B = 
0

– 0 1

2 4

3 
 
 

ह ै। यकि A + B + C = O ह,ै तो आव् यहू 

C ह ै: 

(A) 
2

– – 3 5

3 4

3 
 
 

 (B) 
3 3

– – –

5

3 4 2

 
 
 

 

(C) 
3 3 –

– – –

5

3 4 2

 
 
 

 (D) 
5– 3 – 3 –

23 4

 
 
 
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3. If A is a non-singular matrix, then which of the following is not true ? 

(A) adj A is singular  (B) (adj A)
–1

 = (adj A
–1

) 

(C) |A| 0 (D) A
–1 

exists 

4. If f(x) = 

2

1
x

k

– 4

x

x – 5

–

, –

1

x
x +1

,







 =

 

 is continuous at x = –1, then the value of k is : 

(A) Any real value  (B) 6 

(C) –1  (D) – 6 

5. For the inverse trigonometric functions, which of the following Principal 

Value Branch is not correctly defined ? 

(A) tan
–1

 : R → 
   
– ,  

2 2

 
 

(B) sec
–1 

: R – (–1, 1) → [0, ] – 
π

2




 

(C) cot
–1

 : R → (0, ) 

(D) cosec
–1 

: R – (–1, 1) → – ,
2 2

  
 
 

 

6. Let A = 
2

0 3 4

1 0

– 
 
 

and B = 
0

– 0 1

2 4

3 
 
 

. If A + B + C = O, then matrix C 

is : 

(A) 
2

– – 3 5

3 4

3 
 
 

 (B) 
3 3

– – –

5

3 4 2

 
 
 

 

(C) 
3 3 –

– – –

5

3 4 2

 
 
 

 (D) 
5– 3 – 3 –

23 4

 
 
 
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7. यकि सकिश 
→
a = 3

^
i + 2

^
j  + 

^
k  तथा 

→
b = 2

^
i – 4

^
j  + 5

^
k , एि डॉक् टर िे कक्िकन ि िे 

बाहर िरे् हुए रेड रॉस साइन िी िो कस् र प् स िा कनरूपर् िरते हैं, तो  िा मान ह ै:  

(A) 1  (B) 
5

2
  

(C) 
2

5
   (D) 0  

8. यकि 3P(A) = P(B) = 
3

5
 तथा P(A|B) = 

2

3
 ह,ै तो P(A B) ह ै:  

(A) 
3

5
  (B) 

1

5
 

(C) 
2

15
  (D) 

2

5
 

9. यकि   ABC किसिे शीषग A(3, 1), B(– 2, 1) तथा C(0, k) हैं, िा क्षेिफि 5 वर्ग इिाई ह,ै तो 

k िे मान हैं : 

(A) 3, 1  (B) –1, 3 

(C) –1, 2 (D) 0, 2 

10. 
1  cos x 

 dx
1  cos x

+

–  बराबर ह ै:   

(A) 2 log |sin 
x

2
|+ C (B) 

1

2
 log |sin 2x|+ C 

(C) log |1 – cos 2x|+ C (D) log |1 + cos 2x|+ C 

11. यकि 

1

2

0

(6x   4x + k) dx = 0–  ह,ै तो k िा मान ह ै:   

(A) 1   (B) 0 

(C) 2  (D) –1 

12. यकि कबंि ु(24, n) िा कस्थकत सकिश p
→

 इस प्रिार ह ैकि | p
→

|= 25  ह,ै तो n िे मान हैं :     

(A)  49   (B)  5 

(C)  1  (D)  7  
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7. If vectors 
→
a = 3

^
i + 2

^
j  + 

^
k  and 

→
b = 2

^
i – 4

^
j  + 5

^
k,  represent the two 

strips of the Red Cross sign placed outside a doctor’s clinic, then the 

value of  is : 

(A) 1  (B) 
5

2
  

(C) 
2

5
   (D) 0 

8. If  3P(A) = P(B) = 
3

5
  and  P(A|B) = 

2

3
, then P(A B) is : 

(A) 
3

5
  (B) 

1

5
 

(C) 
2

15
  (D) 

2

5
 

9. If the area of  ABC with vertices A(3, 1), B(– 2, 1) and C(0, k) is  

5 sq. units, then values of k are : 

(A) 3, 1  (B) –1, 3 

(C) –1, 2 (D) 0, 2 

10. 
1  cos x 

 dx
1  cos x

+

–  is equal to :  

(A) 2 log |sin 
x

2
|+ C (B) 

1

2
 log |sin 2x|+ C 

(C) log |1 – cos 2x|+ C (D) log |1 + cos 2x|+ C 

11. If 

1

2

0

(6x   4x + k) dx = 0– , then the value of k is :   

(A) 1   (B) 0 

(C) 2  (D) –1 

12. If position vector p
→

 of a point (24, n) is such that | p
→

|= 25, then the 

value of n is :  

(A)  49   (B)  5 

(C)  1  (D)  7  
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13. अविि समीिरर् 

2
2

2

d y
y = 

dx

 
  
 

 –   
dy

dx
 िी िोकट तथा घात ह ै:   

(A) िोकट = 2, घात = 2  (B) िोकट = 2, घात = 3 

(C) िोकट = 1, घात = 2 (D) िोकट = 2, घात = 4 

14. रैकिि व् यवरोधों िे एि कनिाय द्वारा बने ससंुर्त के्षि िे िोनीय कबंि ु (0, 0), (0, 40),  

(20, 40), (60, 20) तथा (60, 0) हैं । यकि LPP िा उद्दशे् य फिन Z = 4x + 3y ह,ै तो इसिा 

अकधितम मान ह ै:   

(A) 200  (B) 300 

(C) 240  (D) 120 

15. एि चींटी िो िाग़ज़ िी एि शीट पर एि सीधी रेिा में रेंर्ते हुए ििेा र्या ह ै किसिा समीिरर्  

y = 2x – 4 द्वारा प्रित्त ह ै। चींटी द्वारा तय किए र्ए पषृ्ठ िा के्षिफि िो y-अक्ष, x-अक्ष तथा x = 1 
द्वारा पररबद्ध ह,ै ह ै: 

(A) 1 वर्ग इिाई  (B) 3 वर्ग इिाई 

(C) 2 वर्ग इिाई (D) 4 वर्ग इिाई 

16.  अविि समीिरर् 
dy

dx
 = e

3x–y
 िा व् यापि हि ह ै: 

(A) 3e
y 

= e
3x 

+ C (B) log (3x – y) = C  

(C) e
3x–y 

= C
 

(D) – e
y
 + 3e

3x 
= C 

17. cos
–1

 
sin x + cos x

2

   
, –

π

4
< x < 

π

4
िा x िे सापेक्ष अवििि ह ै:     

(A) –1  (B) 1 

(C) 
π

4
  (D) –

π

4
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13. The order and degree of differential equation 

2
2

2

d y
y = 

dx

 
  
 

 –   
dy

dx
 is :   

(A) Order = 2, Degree = 2  (B) Order = 2, Degree = 3 

(C) Order = 1, Degree = 2 (D) Order = 2, Degree = 4 

14. The corner points of the feasible region determined by the system of 

linear constraints are (0, 0), (0, 40), (20, 40) (60, 20) and (60, 0). If the 

objective function of an LPP is Z = 4x + 3y, then the maximum value is : 

(A) 200  (B) 300 

(C) 240  (D) 120 

15. An ant is observed crawling on a sheet of paper along a straight line 

given by equation y = 2x – 4. Area of the surface covered by the ant 

bounded by y-axis, x-axis and x = 1 is :     

(A) 1 sq. unit (B) 3 sq. units 

(C) 2 sq. units (D) 4 sq. units 

16. The general solution for the differential equation 
dy

dx
 = e

3x–y 
is : 

(A) 3e
y 

= e
3x 

+ C (B) log (3x – y) = C  

(C) e
3x–y 

= C
 

(D) – e
y
 + 3e

3x 
= C 

17. Derivative of  cos
–1

 
sin x + cos x

2

   
, –

π

4
< x < 

π

4
 with respect to x is : 

(A) –1  (B) 1 

(C) 
π

4
  (D) –

π

4
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18. फिन f(x) = (x – 2)
2
 + 5 िा अंतराि [– 3, 2] में कनरपके्ष कनम् नतम मान ह ै:   

(A) – 3  (B) 2 

(C) 5  (D) 30  

प्रश् ि संख्या 19 और 20 अनभकथि एवं तकक  आधाररत प्रश् ि हैं । र्दो कथि नर्दए गए हैं नििमें एक को अनभकथि 

(A) तथा र्दसूरे को तकक  (R) द्वारा अंनकत नकया गया ह ै। इि प्रश् िों के सही उत्तर िीचे नर्दए गए कोडों (A), (B), 

(C) और (D) में से चिुकर र्दीनिए ।   

(A) अकभिथन (A) और तिग  (R) िोनों सही हैं और तिग  (R), अकभिथन (A) िी सही व्याख्या 

िरता ह ै।  

(B) अकभिथन (A) और तिग  (R) िोनों सही हैं, परन्त ु तिग  (R), अकभिथन (A) िी सही 

व्याख्या िहीं िरता ह ै। 

(C) अकभिथन (A) सही ह,ै परन्त ुतिग  (R) ग़ित ह ै।   

(D) अकभिथन (A) ग़ित ह,ै परन्त ुतिग  (R) सही ह ै।  

19. अनभकथि (A) : समचु् चय {1, 2, 3} पर पररभाकषत संबंध  

   R = {(1, 1), (1, 2), (2, 1), (2, 2), (3, 3)} एि तलु् यता संबंध ह ै।    

 तकक   (R) : एि संबंध िो स् वतलु् य, समकम त तथा संरामि ह,ै वह एि तुल्यता संबंध होता ह ै।  

20. अनभकथि (A) : LPP : Z = x + 2y िा न् यनूतमीिरर् िरना, व् यवरोधों 2x + y  3,  
x + 2y  6,  x, y  0 िे अंतर्गत, पर कवचार िीकिए । न् यनूतम Z अपररकमत 

रूप से अनेि कबंिओु ं पर आता ह ै । ससंुर्त के्षि िे िोनीय कबंि ु (0, 3) तथा  

(6, 0) हैं ।        

 तकक   (R) :  यकि िो िोनीय कबंिओु ंपर उद्दशे् य फिन िा समान न् यनूतम मान आता ह,ै तो इन 

कब ंिओु ंिो कमिाने वािे रेिा-िंड िे प्रत्‍कयेि कबंि ुपर समान न् यनूतम मान आता 

ह ै।     

खण्ड ख 

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

21. tan 1– 3
cos  tan 

4 

















 िा मान ज्ञात िीकिए ।  
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18. Absolute minimum value of  f(x) = (x – 2)
2
 + 5  in the interval [–3, 2] is :  

(A) – 3  (B) 2  

(C) 5   (D) 30 

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) : A relation R on the set {1, 2, 3} defined as  

R = {(1, 1), (1, 2), (2, 1), (2, 2), (3, 3)} is an equivalence 

relation.  

 Reason (R) : A relation that is reflexive, symmetric and transitive is an 

equivalence relation. 

20. Assertion (A) : Consider a Linear Programming Problem with minimise  

Z = x + 2y subject to constraints 2x + y  3, x + 2y  6,  

x, y  0 which gives minimum Z at infinitely many points. 

The corner points of feasible region are (0, 3) and (6, 0).    

 Reason (R) : If two corner points produce the same minimum value of 

the objective function, then every point on the line 

segment joining the points will give the same minimum 

value.  

SECTION B 

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

 

21. Evaluate  tan 1– 3
cos  tan 

4 

















. 
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22. कनम् नकिकित रेिाओ ंिे यगु् म िे बीच िा िोर् ज्ञात िीकिए :  

  
6

x y +5 1
= =

3 2

– 2 – z

–
 तथा  

 
2

x y 6
= =

1 2

– 7 – z

–
 

23. वह अंतराि ज्ञात िीकिए किसमें/किनमें  f(x) = 
x 3

 +  
3 x

, x  0  वधगमान ह ै।   

24. (ि) x log x िे सापेक्ष x
x
 िा अवििन िीकिए ।  

   अथवा 

 (ि) यकि  y = P cos ux + Q sin ux ह,ै तो िशागइए कि 
2

2

d y

dx
 + u

2
y = 0. 

25. (ि) तीन मधमुकक्ियााँ रमश: सकिशों a
→

= 2
^
i  – 3

^
j  + 

^
k , 

→
b = 4

^
j  – 2

^
k  तथा  

c
→

= 3
^
i  + 2

^
k  िी कि शा में उड़ती पाई र्ई ं  ।   िा वह मान ज्ञात िीकिए ताकि  

a
→

+ 
→
b  िा पथ c

→
 िे िंबवत हो ।   

 अथवा 

 (ि) यकि A, B तथा C तीन असंरेिीय कबंि ुइस प्रिार हैं कि AB
→

 = 
^
i  + 2

^
j  – 

^
k  तथा  

AC
→

 = 2
^
i – 3

^
j   ह,ै तो किभिु ABC िा क्षेिफि ज्ञात िीकिए । 

 

खण्ड ग  

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

26. एि घनािार ििड़ी िे टुिडे़ (ब्िॉि) िा आयतन एि कनकश् च त िर से बढ़ता ह ैिब हवा में बाररश िे 

मौसम िे िारर् नमी होती ह ै। िशागइए कि इसिे पषृ् ठीय क्षेिफि िे बििने िी िर इसिे किनारे िी 

िंबाई िे व् यतु्‍क रमानपुाती होती ह ै।  
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22. Find the angle between the following pair of lines : 

 
6

x y +5 1
= =

3 2

– 2 – z

–
 and 

 
2

x y 6
= =

1 2

– 7 – z

–
 

23. Determine the interval(s) in which  f(x) = 
x 3

 +  
3 x

, x  0  is increasing. 

24. (a) Differentiate xx with respect to  x log x. 

 OR 

(b) If y = P cos ux + Q sin ux, show that 
2

2

d y

dx
 + u

2
y = 0. 

25. (a) Three honey bees were found flying along the vectors  

  a
→

= 2
^
i  – 3

^
j  + 

^
k , 

→
b = 4

^
j  – 2

^
k   and  c

→
= 3

^
i  + 2

^
k  respectively. 

Find the value of  such that the path for a
→

+ 
→
b  is perpendicular to 

c
→

.  

 OR 

(b) If A, B and C be three non-collinear points such that  

AB
→

 = 
^
i  + 2

^
j  – 

^
k  and AC

→
 = 2

^
i – 3

^
j , then find the area of   ABC. 

SECTION C 

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

26. The volume of a wooden block in the shape of a cube increases at a 

constant rate as the air becomes moist during the rainy season. Show 

that the rate of change of its surface area varies inversely as the length of 

edge of the cube. 
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27. (ि) एि पासे िो उछािा र्या । कनम् न घटनाओ ंपर कवचार िीकिए : 

  A = {1, 2, 5}, B = {3, 5}, C = {2, 3, 4, 5}  

  अत: कनम् न ज्ञात िीकिए :    

  (i) P(A|C) तथा P(C|A) 

  (ii) P(A   B|C) तथा P(A   B|C) 

 अथवा 

(ि) एि कडब् ब ेमें 1 से 6 ति संख् यांकि त 6 िाडग हैं । एि कवद्याथी िो कडब् बे में से एि-एि िरिे 

प्रकतस् थापन सकह त िो िाडग कनिािने तथा उन पर अंकित संख् याओ ंिो नोट िरने िे किए 

िहा र्या । माना िोनों िाडों पर आई संख् याओ ंिा योर्फि 10 आना घटना A ह ै तथा 

पहिे िाडग पर 4 िो छोड़ िर अन् य संख् या आना घटना B है ।  

 P(A और B) ज्ञात िीकिए । अत: ज्ञात िीकिए कि क् या घटनाएाँ A तथा B स्वतंि घटनाएाँ हैं 

या नहीं ।  

28. अविि समीिरर् (x – sin y) dy + tan y dx = 0 िा हि ज्ञात िीकिए ।  

29. (ि) माना तीन कििौने A, B तथा C एि सीधी रेिा में रि ेर्ए हैं । यकि A, B तथा C िे 

कस् थ कत  सकिश रमश: 55
^
i – 2

^
j ,  5

^
i  + 8

^
j  तथा a

^
i – 52

^
j  हैं, तो ‘a’ िा मान 

ज्ञात िीकिए । 

 अथवा 

(ि) यकि  a
→

, 
→
b  तथा c

→
 मािि सकिश हैं, तो कसद्ध िीकिए कि  

 | a
→

– 
→
b |

2
 + |

→
b – c

→
|
2
 + | c

→
 – a

→
|
2
  9. 

30. (ि) ज्ञात िीकिए  : 

       x
–

–

x sinx
d

1 cosx    

 अथवा 

 (ि) मान ज्ञात िीकिए :  

            

2

2

0

1
dx

x 2x 3+ +
  
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27. (a) A die is rolled. Consider events : 

  A = {1, 2, 5}, B = {3, 5}, C = {2, 3, 4, 5}  

  and hence find : 

  (i) P(A|C) and P(C|A) 

  (ii) P(A   B|C)  and  P(A   B|C)   

 OR 

(b) A box contains 6 cards numbered 1 to 6. A student is asked to pick 

up two cards, one by one after replacement and note down the 

numbers on the cards. Let A be the event of getting sum of the 

numbers on two cards as 10, and B, the event of a number other 

than 4 on the first card selected. 

 Find P(A and B) and find whether the events A and B are 

independent events or not.   

28. Solve the differential equation  (x – sin y) dy + tan y dx = 0. 

29. (a) Let three toys A, B and C be placed in the same straight line. If  

the position vectors of A, B and C are  55
^
i  – 2

^
j ,  5

^
i  + 8

^
j  and  

a
^
i – 52

^
j   respectively, find the value of  ‘a’. 

 OR 

(b) If a
→

, 
→
b  and c

→
 are unit vectors, then prove that  

 | a
→

– 
→
b |

2
 + |

→
b – c

→
|
2
 + | c

→
 – a

→
|
2
  9.   

30. (a) Find :  

          x
–

–

x sinx
d

1 cosx  

 OR 

(b) Evaluate :  

        

2

2

0

1
dx

x 2x 3+ +
  
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31. ग्राफ द्वारा कनम् नकिकित रैकिि प्रोग्रामन समस् या िा हि ज्ञात िीकिए :  

 व् यवरोधों      

      2x + y  1000 

                    x + y  800 

                          x, y  0 

 िे अंतर्गत Z = 
2x 3y

+
5 10

 िा अकधितमीिरर् िीकिए ।  

     खण्ड घ  

इस िण्ड में  4 र्दीघक-उत्तरीय (LA) प्रकार के प्रश् ि हैं, नििमें प्रत्येक के 5 अंक हैं ।  

32. तीन कवद्याथी A, B तथा C एि बिु-स् टोर पर ििा िी पसु् तिें , िहानी िी पसु् तिें  तथा पहिेी हि 

िरन ेिी पसु् तिें  िरीिने र्ए । A ने ₹ 21 में प्रत्‍क येि प्रिार िी एि-एि पसु् ति िरीिी, B ने ₹ 60 में  

4 ििा िी, 3 िहानी िी तथा 2 पहिेी हि िरने िी पसु् तिें  िरीिीं, िबकि  C ने 6 ििा िी,  

2 िहानी िी तथा 3 पहिेी हि िरने िी पसु् तिों िे किए B से ₹ 10 अकधि किए । आव् यहू कवकध िे 

प्रयोर् से प्रत्‍क येि प्रिार िी एि-एि पसु् ति िा मलू् य ज्ञात िीकिए । 

33. (ि) यकि y 2x +1 = log  2x + 1 – x  ह,ै तो िशागइए कि  

  (x
2
 + 1) 

dy

dx
 + xy + 1 = 0.  

 अथवा 

(ि) x
cot x

 + 
2

2 2

2 3

2

–x

– x +x
 िा x िे सापेक्ष अवििि ज्ञात िीकिए । 

  

34. 
2 2x y

(x, y) :   +  = 1
25 25

  
 
  

 द्वारा पररभाकषत ग्राफ िा स् िेच िींचें तथा समाििन िे उपयोर् से रेिा  

x = 
5

2
 द्वारा बने इस वर िे िघु वतृ्तिण् ड िे क्षेि िा क्षेिफि ज्ञात िीकिए ।     
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31. Solve the following Linear Programming Problem graphically : 

 Maximize Z = 
2x 3y

+
5 10

 

 subject to constraints   

                2x + y  1000 

                    x + y  800 

                          x, y  0. 

SECTION D 

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

32. Three students A, B and C go to a book-store to buy art books, story 

books and puzzle solving books. A buys one of each type of book for a total 

of ₹ 21. B buys 4 art books, 3 story books and 2 puzzle solving books for  

₹ 60. C buys 6 art books, 2 story books and 3 puzzle solving books and 

pays ₹ 10 more than B. Use matrix method to find the cost of each type of 

book.   

33. (a) If y 2x +1 = log  2x + 1 – x , show that  

  (x
2
 + 1) 

dy

dx
 + xy + 1 = 0. 

 OR 

(b) Find the differential of  x
cot x

 + 
2

2 2

2 3

2

–x

– x +x
  with respect to x. 

34. Sketch the graph defined by 
2 2x y

(x, y) :   +  = 1
25 25

  
 
  

. Find the area of the 

region of minor segment cut off by the line x = 
5

2
, using integration.    
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35. (ि) कबंि ु(0, 2, 3) से रेिा 
– x – 3

–5
 = 

1 – y

– 2
 = 

3z +12

9
 पर िींचे र्ए िंब िा पाि ज्ञात  

िीकिए । अत: िंब िी िंबाई ज्ञात िीकिए ।  

 अथवा 

 (ि) यकि िो रेिाओ ं r
→

= (
^
i + 2

^
j + 

^
k ) +  (

^
i – 

^
j + 

^
k ) तथा  

                             r
→

= (p
^
i – 

^
j – 

^
k ) +  (2

^
i + 

^
j + 2

^
k )  

  िे बीच िी न् यनूतम िरूी 
3

2
 इिाई ह,ै तो p िा मान ज्ञात िीकिए ।  

 

खण्ड ङ  

 

 इस िण्ड में 3 प्रकरण-अध्ययि आधाररत प्रश् ि हैं, नििमें प्रत्येक के 4 अंक हैं ।  

प्रकरण अध्ययन – 1 

36. एि िंपनी ऊपर से ििेु बेिनािार कर्िास बनाती ह ै। उत्‍कपाि में एिरूपता बनाए रिने िे किए उन् होंने 

बनाए र्ए कर्िासों िा पषृ् ठीय क्षेिफि कनकश् च त िर किया ।   

 

 उपयुगक् त सचूना िे आधार पर कनम् नकिकित प्रश् नों िे उत्तर िीकिए : 

यकि एि कर्िास िा आयतन V, ऊाँ चाई h तथा वतृ्तीय आधार िी किज् या r ह,ै तो :  

(i) इसिे आयतन िा आधार िी किज् या िे सापेक्ष अवििि ज्ञात िीकिए, िहााँ पषृ् ठीय क्षेिफि 

कनयत ह ै।     2 
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35. (a) Find the foot of the perpendicular from the point (0, 2, 3) on the 

line 
– x – 3

–5
 = 

1 – y

– 2
 = 

3z +12

9
 and hence find the length of the 

perpendicular. 

 OR 

(b) Find the value of p if the shortest distance between the lines   

 r
→

= (
^
i + 2

^
j + 

^
k ) +  (

^
i – 

^
j + 

^
k ) and  

 r
→

= (p
^
i – 

^
j – 

^
k ) +  (2

^
i + 

^
j + 2

^
k ) 

 is 
3

2
 units. 

SECTION E 

This section comprises 3 Case Study based questions of 4 marks each.  

Case Study – 1 

36. A company produces cylindrical tumblers, open from the top. Since they 

want uniformity in the product, they fix the surface area of the tumblers 

produced.   

 

 Based on the above information, answer the following questions :  

 If for a tumbler, V is its volume, h the height and r the radius of the 

circular base, then : 

(i) Differentiate its volume with respect to radius of the base, where 

the surface area is constant.   2 
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(ii) यकि यह िंपनी प्रत्‍क येि कर्िास िे आयतन िा अकध ितमीिरर् िरना चाहती है, तो ऊाँ चाई 

और आधार िी किज् या में संबंध स्थाकपत िीकिए ।     2 

 

प्रकरण अध्ययन – 2 

37. िशे िे िोर्ों िो एि कवशेष प्रिार िे इफेंक् शन से बचाने िे किए मािेट में तीन तरह िी वैक् सीन A1, 

A2 तथा A3 उपिब् ध हैं । एि सवेक्षर् िे अनसुार यह पाया र्या कि 25% आबािी िो वैक् सीन A1, 

35% आबािी िो वैक् सीन A2 तथा 40% आबािी िो वैक् सीन A3 िी र्ई तथा यह भी पाया र्या कि 

वैक् सीन A1, A2 तथा A3 िी इफेंक्शन से बचाव िरने िी प्राकयिताएाँ रमश: 60%, 55% तथा 

50% थीं । 

 उपयुगक् त सचूना िे आधार पर कनम् नकिकित प्रश् नों िे उत्तर िीकिए :    

प्राकयिता ज्ञात िीकिए कि  

(i) एि A2 वैक् सीन िेने वािे व् यकक् त  िो इफेंक् शन हो िाए ।    1 

(ii) एि यादृच् छया चनुे र्ए व् यकक् त  िा इफेंक् शन से बचाव हो िाए ।     1 

(iii) (ि) एि यादृच् छया चनुा र्या व् यकक् त  इफेंक् शन से ग्रकसत पाया र्या, तो उसने वैक् सीन A1 

िी थी । 2 

   अथवा 

 (iii) (ि) एि यादृच् छया चनुा र्या व् यकक् त  इफेंक् शन से मकु् त पाया र्या, तो उसे वैक् सीन A3 िी 

र्ई थी ।   2 



b 
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(ii) If the company wants to maximize the volume of each tumbler, 

then establish a relation between its height and the radius of the 

base.    2 

 

 

Case Study – 2 

 

37. There are three types of vaccines A1, A2, A3, available in the market to 

protect the population of the country from spread of certain infection. 

According to a survey conducted, it was found that 25% of the population 

was given Vaccine A1, 35% of the population was given Vaccine A2 and 

40% of the population was given Vaccine A3. The survey also stated that 

the probabilities that Vaccines A1, A2 and A3 would protect against the 

infection were 60%, 55% and 50% respectively.      

  Based on the above information, answer the following questions : 

 Find the probability that :  

(i) The person taking vaccine A2 will get infected.  1 

(ii) If a person is chosen randomly, he/she will be protected from the 

infection.  1 

(iii) (a)  The person was given Vaccine A1, given that the randomly 

chosen person is infected.   2 

 OR 

(iii) (b) The person was given Vaccine A3, given that the randomly 

chosen person is not infected.  2 

 



b 
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प्रकरण अध्ययन – 3 

38. एि स् िूि चाहता ह ै कि िक्षा XII िे कवद्याथी िकुनया िे पयागवरर् िो ध् यान में रिते हुए 

‘सस् टेनेकबकिटी’ पर एि प्रोिके् ट िरें । उन् होंने इसमें भार् िेने वािे कवद्याकथगयों िो एि कनबंध िेिन 

प्रकतयोकर्ता िे आधार पर चनुा ।  

 इस प्रोिेक् ट िे किए 80 में स े7 कवद्याकथगयों िो चनुा र्या तथा उन् हें िो समचु् चयों में बााँटा र्या :  

 समचु् चय A = {G1, G2, G3, G4} िड़कियों िा समुच् चय ह,ै तथा  

 समचु्चय B = {B1, B2, B3} िड़िों िा समुच् चय ह ै।  

 उपयुगक् त सचूना िे आधार पर कनम् नकिकित प्रश् नों िे उत्तर िीकिए :    

(i) समचु् चय A → समचु् चय B ति कितने संबंध संभव हैं ?  1 

(ii) माना संबंध R : A → B इस प्रिार ह ैकि  

 R = {(G1, B1), (G2, B2), (G3, B2), (G4, B3), (G1, B2)} ह ै।  

 क् या R एि एिैिी फिन ह ै? अपने उत्तर िी पकुि िीकिए ।  1 

(iii) (ि)  माना संबंध R : A → A इस प्रिार परर भाकषत ह ैकि  

  R = {(x, y), x, y  A, x तथा y शहर िी एि ही िॉिोनी िे कवद्याथी हैं } 

  िााँच िीकिए कि क् या R एि तलु् यता संबंध ह ै।  2 

 अथवा 

 (iii) (ि) िााँच िीकिए कि क्या िोई फिन f : B → A एिैिी आच्छािी ह ै। अपने उत्तर िे 

समथगन में िारर् िीकिए ।      2 



b 

 65/5/3     * 23 P.T.O. 

 

Case Study – 3 

38. A school wants the students of class XII to do a project on ‘Sustainability’ 

keeping the world environment in mind. They select the student 

participants on the basis of an essay writing competition. 

 7 students out of 80 are selected for the project and are categorized into 

two sets such that : 

 Girl students belong to Set A = {G1, G2, G3, G4},  

 Boy students belong to Set B = {B1, B2, B3}.  

 Based on the above information, answer the following questions : 

(i) How many relations are possible from Set A → Set B ? 1 

(ii) Let R be a relation from A → B such that  

 R = {(G1, B1), (G2, B2), (G3, B2), (G4, B3), (G1, B2)}.  

 Is R an injective function ? Justify your answer.  1  1 

(iii) (a)  Let the relation R from A → A be such that  

  R = {(x, y), x, y  A, x and y are students from the same  

colony in the city}   

  Verify if R is an equivalence relation. 2 

 OR 

(iii) (b) Verify if any function f : B → A is bijective. Give reason to 

support your answer.  2 
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1. 1 You are aware that evaluation is the most important process in the actual and correct assessment 

of the candidates. A small mistake in evaluation may lead to serious problems which may affect the 

future of the candidates, education system and teaching profession. To avoid mistakes, it is 

requested that before starting evaluation, you must read and understand the spot evaluation 

guidelines carefully. 

2. 2 “Evaluation policy is a confidential policy as it is related to the confidentiality of the examinations 

conducted, Evaluation done and several other aspects. Its leakage to the public in any manner could 
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Sharing this policy/document to anyone, publishing in any magazine and printing in 
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strictly adhered to and religiously followed. However, while evaluating, Answers which are based 

on latest information or knowledge and/or are innovative, they may be assessed for their 

correctness otherwise and due marks be awarded to them. In class-XII, while evaluating the 

competency-based questions, please try to understand the given Answer and even if reply is 

not from a marking scheme but correct competency is enumerated by the candidate, due marks 

should be awarded. 

4. 4 The Marking Scheme carries only suggested value points for the Answers. 

These are Guidelines only and do not constitute the complete Answer. The students can have their 

own expression and if the expression is correct, the due marks should be awarded accordingly. 

5. 5 The Head-Examiner must go through the first five Answer books evaluated by each evaluator on the 

first day, to ensure that evaluation has been carried out as per the instructions given in the 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. 

6. 6 Evaluators will mark (√) wherever Answer is correct. For wrong Answer CROSS ‘X’ be marked. 

Evaluators will not put right (✓) while evaluating which gives the impression that the Answer is 

correct, and no marks are awarded. This is the most common mistake which evaluators are 

committing. 

7. 7 If a question has parts, please award marks on the right-hand side for each part. Marks awarded 

for different parts of the question should then be totaled up and written in the left- hand margin and 
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8. 8 If a question does not have any parts, marks must be awarded in the left-hand margin and encircled. 
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9. 9 If a student has attempted an extra question, Answer to the question deserving more marks should be 

retained and the other Answer scored out with a note “Extra Question”. 

10. 1 No marks to be deducted for the cumulative effect of an error. It should be penalized only once. 

11. 1 A full scale of marks _ (example 0 to 80/70/60/50/40/30 marks as given in Question Paper) has to 

be used. Please do not hesitate to award full marks if the Answer deserves it. 

12. 1 Every examiner must 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. 1 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 the Answer marked correct and the rest as wrong, but no marks awarded. 

14. 1 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. 1 Any unassessed portion, non-carrying over 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. 1 The Examiners should acquaint themselves with the guidelines given in the “Guidelines for Spot 

Evaluation” before starting the actual evaluation. 

17. 1 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. 1 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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MARKING SCHEME 

MATHEMATICS (Subject Code–041) 

(PAPER CODE: 65/5/3) 

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. 
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Sol. 

 

 1 

9. 

 

  

Sol. 
 

 1 

10. 

 

  

Sol. 

 

 1 

11. 

 

  

Sol. 
 

 1 

12. 

 

  

Sol. 
 

 1 

13. 

 

  

Sol. 
 

 1 
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14. 

 

  

Sol. 
 

 1 

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.  Given expression = tan cos-1(−1) or tan cos-1tan(𝜋 −
𝜋

4
) 

 

                                   = tan 𝜋 

 

                                   = 0 

      I 

 

II 

III 

      1  

 
     ½  

½ 
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22.  

 

  

Sol.  Drs of given lines are <3, 2, 6> and <1, 2, 2 > 

 Let 𝜃 be angle between given lines 

 ∴ cos 𝜃 = 
3×1+2×2+6×2

7×3
 

  

 Thus, 𝜃 = cos−1 (
19

21
) 

      I 

 

II 

 

    III 

½  

 

1 

 

     ½  

  

23. 

 

  

Sol.  f ‘(x) = 
1

3
−

3

𝑥2
 

 

 f ‘(x) = 0 gives x = 3,  −3 

 

Sign of f ‘(x)    +                −                        −                       + 

 

                                      −3                        0                      3 

  f(x) is increasing in (−∞,−3)  ∪  (3,∞)     or (−∞,−3]  ∪  [3,∞) 

    I 
 

     II 

 

 
 

III 

    1 

 

½ 

 

½ 

24.  

 

  

Sol. (a)  Let u = xx and v = x logx 

   

   
du

dx
= xx (1 + logx) 

  

   
dv

dx
= 1 + logx 

 

 ∴
du

dv
= xx 

I 

 

II 

 

III 

 

 

IV 

 

½ 

 

½ 

 

½ 

 

 

½ 
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OR 

(b)  
dy

dx
= − P usinux + Q ucosux 

 

 
d2y

dx2 = − P u2cosux − Q u2sinux 

 

 
d2y

dx2 = − u2(P cosux + Q sinux) 

 

 ∴ 
d2y

dx2 + u2y = 0 

 

 

I 

 

 

II 

 

 

III 

 

 

IV 

 

 
 

½ 

 

 

½ 

 

 

½ 

 
 

 

½ 

25. 

 

  

Sol. (a) As   a⃗ +  λb⃗  is perpendicular to c  

   ∴ (a⃗ +  λb⃗ ) . c  = 0 
 

i.e.  a⃗ . c⃗ +  λb⃗ . c  = 0 

 

 which gives 8 + λ (−4) = 0 

 

                                 ⇒ λ = 2 

                                                               OR 

 (b) Area of ∆ABC =
1

2
| AB⃗⃗⃗⃗  ⃗  ×  AC⃗⃗⃗⃗  ⃗ | 

                              

                               =  
1

2
| − 3

^
i  −  2 

^
j  −   7

^
k | 

                                   

                                   =  
√62

2
 

  

     I  

 
    

 

    II 
  

    

    III 

   

  

 

     I 
     

    

     II 

 

    ½   

 
       

      

 

     1 

     
   

      ½   

         

   
 
 

    1 

   
 

    1  

 SECTION C 

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

 

  

Sol.  Let x be the length of edge of the cube 

       Volume V= x3 

                            
dV

dt
= 3x2 dx

dt
  = k (constant) ……..(i) 

 

       Surface area, S
 
= 6x2 

                  
dS

dt
= 12x

dx

dt
=  12x .

k

3x2    using (i) 

                                          =     
4k

x
 

 

Thus, rate of change of surface area varies inversely as the length of edge of the 

cube 

 

I 

II 

 

III  
 

IV 

 

 

 

½ 

1 

 

1 

½  

  

27.  

 

  

Sol. (a) (i) P(A|C) = 
n(A∩C)

n(C)
 = 

2

4
 or 

1

2
 

and   P(C|A) = 
n(C∩A)

n(A)
 = 

2

3
  

(ii) P(A ∩ B|C) = 
n(A∩B∩C)

n(C)
 = 

1

4
 

 

and   P(A ∪ B|C) = 
n[(A∪B)∩C]

n(C)
 = 

3

4
 

OR 

(b) A = {(4, 6), (6, 4), (5, 5)} or n(A) = 3 

n(B) = 30  

n(A ∩ B) = 2 

I 

 

II 

 

III 

 

IV 

 

 

I 

 

II 

1 

 

     ½ 

 

1 

 

½ 
 

 

½  

 

½  
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P(A ∩ B) =  
2

36
 

P(A)= 
3

36
=

1

12
 

P(B) = 
30

36
=

5

6
 

 

P(A).P(B) = 
5

72
≠ P(A ∩ B) 

 

 Hence A and B are not independent 

 
 

III 

 

IV 
 

V 
 

VI 

 
 

½  

 

½  
 

½  
 

½   

 

28. 

 
  

Sol.  Given differential equation can be written as 

  
dx

 dy
+ 

x

 tany
= cosy 

Integrating factor = e
∫

1

tany
 dy

 = elogsiny = siny 
 

Solution is x. siny = ∫ cosysiny dy + C 

       

i.e., x. siny =
sin2y

2
+ C or x = 

siny

2
+

C

siny
 

 

I 

 

II 

 

III 

IV 

 

½ 

 

1 

  

 1 
 

  ½ 

29.  

 

  

Sol. (a)  

 AB⃗⃗⃗⃗  ⃗ = −50î + 10ĵ   and BC⃗⃗⃗⃗  ⃗ = (𝑎 − 5)î − 60ĵ 

 As  AB⃗⃗⃗⃗  ⃗ and BC⃗⃗⃗⃗  ⃗  are collinear vectors 

  
−50

a−5
    = 

10

−60
      

  a = 305 

 

OR 

(b) |a⃗ | = |b⃗ | = |c | =  1 

Now, consider 

 |a⃗ − b⃗  |2+ |b⃗ − c  |2 +|c − a⃗  |2  

              = 2|a⃗ |2 + 2|b⃗ |2 + 2|c |2 − 2a⃗ . b⃗  − 2b⃗ . c  − 2c . a⃗  

 

 

I  

 

II  
 

III 

 

 

I 

 

 

II 
 

 

1 

  

1  
 

1 

 

 

½  

 

 

1½  
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              = 3|a⃗ |2 + 3|b⃗ |2 + 3|c |2 − (|a⃗ |2 + |b⃗ |2 + |c |2 +2a⃗ . b⃗  + 2b⃗ . c  + 2c . a⃗  ) 

               = 9 −|a⃗ + b⃗ + c |2 ≤ 9  

    |a⃗ − b⃗  |2+ |b⃗ − c  |2 +|c − a⃗  |2 ≤ 9 

III 

 

     IV 

½  

 

         ½ 

30. 

 

  

Sol. (a)  Let   I = ∫
x−sinx

1−cosx
dx 

           = ∫
x

1−cosx
dx −  ∫

sinx

1−cosx
dx 

           = ∫
x

2 sin2𝑥

2

dx − ∫
2sin

𝑥

2
cos

𝑥

2

2 sin2𝑥

2

 dx 

           = −
𝑥

2
. 2cot

𝑥

2
−

1

2
∫ (−2cot

x

2
)  dx − ∫ cot

𝑥

2
 dx 

             

            = −x cot 
𝑥

2
 + C 

                                                           OR 
  

(b) I = ∫
1

√𝑥2+2𝑥+ 3
dx

2

0
  

     =  ∫
1

√(𝑥+1)2+2 
dx

2

0
 

     =  [log (x +  1 +  √𝑥2 + 2𝑥 +  3 )]
0

2
 

      

     = log (3 + √11) − log (1 + √3) or log (
3 + √11

 1 + √3
) 

  

I 

 

II 

 

III 

 

IV 

 

 

 

 

I 

 
II 

 

     III 

 

½ 

 

1 

 

1 

 

½ 

 

 

 

 

1 

 
     1 

 

      1 

31. 
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Sol. 

 
 

        Corner Points                   Value of Z 

           (0, 0)                                          0 

           (500, 0)                                    200 

           (200, 600)                                260          

           (0, 800)                                    240 

    Z max = 260 at x = 200, y = 600                                  

 

 

 

I 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

    II 

 

 
    III 

 

Correct 

Lines  

and 

Shading 

1½  

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 
     1 

 

 
    ½  

 SECTION D 

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

  

32. 

 

  

Sol.  Let cost of one art book, one story book, one puzzle solving book be 

 ` x, ` y and ` z respectively 

 x + y + z = 21 

 4x + 3y + 2z = 60 

 6x + 2y + 3z = 70 

 

 

I 

 

 

 

1 
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 Let A = [
1 1 1
4 3 2
6 2 3

], X = [
𝑥
𝑦
𝑧
], B= [

21
60
70

] 

 

 |𝐴| = −5 ≠ 0 ⇒ 𝐴−1exists   
 System becomes AX = B. So, X = A-1B 

 𝑎𝑑𝑗𝐴 = [
5 −1 −1
0 −3 2

−10 4 −1

]  

 𝐴−1 =
1

−5
[

5 −1 −1
0 −3 2

−10 4 −1

]  

 X = 
1

−5
[

5 −1 −1
0 −3 2

−10 4 −1

] [
21
60
70

] 

 X = [
5
8
8
] 

 ∴   cost of one art book, one story book, one puzzle solving book is ` 5, ` 8 and 

` 8 respectively 

 

 

II 

 

III 

 

 

IV 

 

 

V 

 

 

 

1 

 

1½  
 

 

½  

 

   

              1 

33.  

 

  

Sol. (a)  Differentiating both sides with respect to x we get,  

 √x2 + 1 
dy

dx
+ y.

x

√x2+1
 =

1

√x2+1
 .

x

√x2+1
− 1    

                     (𝑥2 + 1)
dy

dx
+ y. x =

x

√x2+1
−   √x2 + 1 

Note: In case, student considers  √x2 + 1 − x as part of log and writes 

following solution 
Differentiating both sides with respect to x we get,  

 

√x2 + 1  
dy

dx
+ y.

x

√x2+1
 =

1

√x2+1−x
 . ( 

x

√x2+1
− 1)  

   √x2 + 1   
dy

dx
+ y.

x

√x2+1
 =

1

√x2+1−x
 . ( 

x−√x2+1

√x2+1
)  

 

√x2 + 1
dy

dx
+ y.

x

√x2+1
=

−1

√x2+1
   

gives 

(𝑥2 + 1)
dy

dx
+ y. x = −1  or  (𝑥2 + 1)

dy

dx
+ x. y + 1 = 0 

  

 

I 

     II 

 

 

 

 

 

I 

 

II  

 
 

III 

 

 

IV  

 

2 + 2 
 

1 

 

 

 

 

 

2 

 

1 

 
 

1  

 
 

        1 

 



MS_XII_Mathematics_041_65/5/3_2025-26    15 

                                                              OR 

(a) Let u = xcotx      and v = 
2x2−3 

2x2−𝑥 + 2
 

        

 logu = cotx.logx 

 

 
1

u

du

dx
 = 

cotx

x
 + logx(−cosec2x) 

 

 
du

dx
 = xcotx (

cotx

x
 − cosec2x.logx) 

 

 
dv

dx
=

(2x2−𝑥+2)(4𝑥)−(2𝑥2−3)(4𝑥−1) 

(2x2−𝑥 + 2)
2    

      = 
−2𝑥2 + 20𝑥 −3 

(2x2−𝑥 + 2)2
 

 Required derivative = xcotx (
cotx

x
 − cosec2x.logx) + 

−2𝑥2 + 20𝑥 −3 

(2x2−𝑥 + 2)2
 

 

     I 

     

    II 

     

    III 

    IV 

      

     V 

 

    VI 

 

 VII 

    

 
 

     ½  

 
 

     ½  
  

 
      1 

 

     ½ 

 
 
 

     1 
 

 

     1  
 

 

½  

 

34.  

 

  

Sol.  

 

 

 

 

 

 

 

 

 

 

 

 

Required area = 2∫ √25− 𝑥
2
dx5

5
2

 

                   = 2[
𝑥

2
√25 − 𝑥2 +

25

2
sin−1 𝑥

5
]5

2

5
  

                              

                       = 25(
𝜋

3
−

√3

4
) 

 

 

 

 

 

 

 

I 

 

 

 

 

 

 

II 

 

III 

 
IV 

 

 

 

 

 

 

 
 

 

    1½  

 

 

 

 

1½   

     1 

 

1 

 

5

2
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35. 

 

  

Sol. 
(a) Given line is 

𝑥+3

5
=

𝑦−1

2
=

𝑧+4

3
= 𝜆   

 Any general point on line 𝑙 is(5𝜆 − 3, 2𝜆 + 1, 3𝜆 − 4)  
 Drs of given line are <5, 2, 3>  

 Drs of perpendicular line 𝑎𝑟𝑒 < 5𝜆 − 3, 2𝜆 − 1, 3𝜆 − 7 > 

 As lines are perpendicular 
 ∴ 5(5𝜆 − 3) + 2( 2𝜆 − 1) + 3( 3𝜆 − 7) = 0 gives, 𝜆 = 1  

 ∴ coordinates of foot of perpendicular are (2, 3,−1)  

 

 Length of perpendicular =  √21  

OR 

(b) Let 
→

1
a = 

^
i  + 2

^
j  + 

^
k , 
→

2a = p
^
i  − 

^
j  −

^
k ,  and 

  𝑏⃗ 1 =
^
i  −  

^
j  +

^
k ,  𝑏⃗ 2 = 2

^
i  +  

^
j  + 2

^
k  

  

Here (
→

2a  – 
→

1
a )= (p−1)

^
i  −3

^
j  −2

^
k  

            𝑏⃗ 1 × 𝑏⃗ 2 = −3
^
i   + 3

^
k  

        S.D. = |  
(
→

2a  − 
→

1
a ).(𝑏⃗⃗ 1×𝑏⃗⃗ 2)

|𝑏⃗⃗ 1×𝑏⃗⃗ 2|
| 

          
−3p−3 

3√2
= ± 

3 

√2
   

           

           gives p =  −4, 2 

    I 
II 

 

III 

 

IV 

      V 

 

VI 

 

 

 

 

 

    I 
 

II 

 

 

 

III 

     
     IV 

    1 

½  
 

½  

      

     1 
           

                              1 
 

1 

 

 
 

 
 

    1 

      

    1½  
 

 

    

  1½ 

    
   1 

 SECTION E 

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

 

 

  

Sol. (i) Surface area S = 2 𝜋𝑟ℎ +  𝜋𝑟2  

 

V = πr2h =
πr2(S− πr2)

2πr
= 

(𝑆𝑟− 𝜋𝑟3)

2
 

 

dV

dr
= 

(S− 3πr2)

2
  

 

(ii) 
dV

dr
= 0 gives  S =  3πr2 

 

d2V

dr2
=  −3πr < 0  

V is maximum when S =  3πr2  

Thus, h = 
3πr2−πr2  

2πr
= 𝑟 

 

      I 

 

II 

 

III 

 
I 

 

II 

 
III 

    ½  

 

1 

   
    ½  

 
1 

 

½  

 

½  
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37. 

 

  

Sol. (i) P (Person taking vaccine A2 will be infected) = 45% or 0.45 

 

(ii) P (Person is protected from infection)  

                       = 
25 

100
.
60 

100
+ 

35 

100
.
55 

100
+ 

40 

100
.
50 

100
 

                     

                   = 
5425 

10000
  or 0.5425 

 

(iii) (a) P (A1/person is infected) = 

25 

100
.
40 

100
25 

100
.
40 

100
+ 

35 

100
.
45 

100
+ 

40 

100
.
50 

100

  

                                =       
1000 

4575 
 or 

40 

183
 

                                              OR 

(iii) (b) P(A3/person is not infected) = 

40 

100
.
50 

100

 
25 

100
.
60 

100
+ 

35 

100
.
55 

100
+ 

40 

100
.
50 

100

 

      I      

 

 

I 

 

II 

 

 

 

I 

 

II 

 

 

I 

 

1 

 

 

½  

 

½  

 

 

 

1½  

 

½  

 

 

1½  

 



MS_XII_Mathematics_041_65/5/3_2025-26    19 

                                                             =   
2000 

5425 
 or 

80 

217
 

II ½ 

  

38. 

 

  

Sol. (i) Number of relations from A to B is 212 or 4096 

 

(ii) No, R is not injective  

 

                      It is not a function as G1 has two images B1 and B2 

 

(iii) (a) R is reflexive as (x, x) ∈ R ∀ 𝑥 ∈ A because x and x are students 

from same colony 

Let (x, y) ∈ R so x and y are students from same colony 

Hence y and x are students from same colony 

Thus, (y, x) ∈ R   

∴ R is symmetric   

Let (x, y) ∈ R and (y, z) ∈ R so x and y are students from same 

colony, y and z are students from same colony 

      I 

 

I 

 

II 

 

    I 

 

II 

 

 

 

 
 

1 

 

½  

 

½  

 

 

½  

 

 
 

½  
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Thus, x and z are students from same colony 

∴ (x, z) ∈ R   

Thus, R is transitive 

As R is reflexive, symmetric and transitive, hence R is an 

equivalence relation 

                                                  OR 

(iii) (b) Any function f from B to A will not be bijective 

 

 As f from B to A cannot be surjective because n(B) < n(A) 

  or  

 As A and B are finite and n(A) ≠ n(B) 

 

III 

 

 

IV 

 

 
I 

 

II 

 ½ 

 

½ 

 

    1 
 

1  
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