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सामा�य नि��श :  

न���न�नित न���श� को बह�त सावधा�ी से पन�ए और उ�का स�ती से पा�� क�न�ए :  

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

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

(iii) ख�ड क म� �� सं�या 1 से 18 तक बह�नवक�पीय (MCQ) तथा �� सं�या 19 एव ं20 अनभकथ� एव ंतक�  
आधा�रत 1 अकं के �� ह� ।    

(iv) ख�ड ख म� �� सं�या 21 से 25 तक अनत �घ-ुउ�रीय (VSA) �कार के 2 अकं� के �� ह� ।   

(v) ख�ड ग म� �� सं�या 26 से 31 तक �घ-ुउ�रीय (SA) �कार के 3 अकं� के �� ह� ।   

(vi) ख�ड घ म� �� सं�या 32 से 35 तक �ीघ�-उ�रीय (LA) �कार के 5 अकं� के �� ह� ।   

(vii) ख�ड ङ म� �� सं�या 36 से 38 तक �करण अ�यय� आधा�रत 4 अकं� के �� ह� ।  

(viii) ��-प� म� सम� नवक�प �ह� न�या गया है । य�नप, ि�ड ि के 2 ��� म�, ि�ड ग के 3 ��� म�, ि�ड घ के 
2 ��� म� तथा ि�ड ङ के 2 ��� म� आतं�रक नवक�प का �ावधा� न�या गया ह ै।  

(ix) कै�कु�ेटर का उपयोग वनज�त है ।  

ख�ड क 

इस ि� ड म� 20 बह�नवक�पीय �� ह�, न� �म� ��येक �� 1 अकं का ह ै।  20´ 1=20 

1. यद�  A तथा B �ो, कोद� 2 के व�� आ�यहू ह� तथा  |A| = 2  और  |B| = 5  है, तो  |– 3AB |  ह ै: 

(A) – 90  (B) – 30 

(C) 30  (D) 90 

2. ò 3)1–x(
3–x

ex dx  बराबर है :  

(A) 3

x

)1–x(
e2

 + C (B) 2

x

)1–x(
e2–

 + C 

(C) 
)1–x(

ex
 + C (D) 2

x

)1–x(
e  + C 
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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 20 Multiple Choice Questions (MCQs) carrying 1 mark each.  20´ 1=20 

1. If A and B are two square matrices of order 2 and  |A| = 2  and  |B| = 5,  then   

|– 3AB | is : 

(A) – 90  (B) – 30 

(C) 30  (D) 90 

2. ò 3)1–x(
3–x

ex dx is equal to :  

(A) 3

x

)1–x(
e2

 + C (B) 2

x

)1–x(
e2–

 + C 

(C) 
)1–x(

ex
 + C (D) 2

x

)1–x(
e  + C  
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3. व�  y = x, x-अ�,  x = 0  तथा  x = 2  से दिरे �े� का �े�फल (व�� इकाइय� म�) है :  

(A) 
2
3   (B) 

2
1 log 2  

(C) 2  (D) 4 

4. सद�श�  a®  = 2 î  – 3 ĵ  – 6 k̂   तथा  
®
b  = 2 î  – 2 ĵ  + k̂   के दलए     

का मान �या है ?  

(A) 
7
3   (B) 

3
7   

(C) 
3
4   (D) 

7
4  

5. यद� a®  तथा 
®
b  �ो ऐसे सद�श ह� दक  a® .

®
b  > 0  है तथा  | a® .

®
b | = | a® ´

®
b | है, तो a®  

तथा 
®
b  के बीच का कोण है : 

(A) 
4
p   (B) 

3
p  

(C) 
3

2p   (D) 
4

3p  

6. �ो आ�यहू A तथा B के दलए द�या �या है दक  A–1 = 
4
1 B,  तो  (4A)  का �य�ु�म ह ै:  

(A) 4B  (B) B 

(C) 
4
1 B  (D) 

16
1 B 

7. यद�  x = at2  तथा  y = 2at  है, तो  
dx

dy
  बराबर ह ै:  

(A) 2at  (B) 
t

1
 

(C) 
2
1

–
t

  (D) 
3
1

–
2at

 

8. फलन  f(x) = |x| – x  जहा�  x Î R, x = 0  पर :  
(A) संतत तथा अवकलनीय ह ै
(B) संतत ह ैपर�त ुअवकलनीय नह� ह ै 
(C) संतत नह� ह ैपर�त ुअवकलनीय ह ै 
(D) न तो संतत ह ैऔर न ही अवकलनीय ह ै

 a®  का 
®
b  पर ��ेप   

 
®
b  का a®  पर ��ेप 
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3. The area (in sq. units) of the region bounded by the curve  y = x,  x-axis,  x = 0  and  
x = 2  is :  

(A) 
2
3   (B) 

2
1 log 2  

(C) 2  (D) 4 

4. What is the value of  
aonbofprojection

bonaofprojection ®

®

®

®  

for vectors  a®  = 2 î  – 3 ĵ  – 6 k̂   and  
®
b  = 2 î  – 2 ĵ  + k̂  ?  

(A) 
7
3   (B) 

3
7   

(C) 
3
4   (D) 

7
4  

5. If a®  and 
®
b  are two vectors such that a® .

®
b  > 0 and | a® .

®
b | = | a® ´

®
b |, then 

the angle between a®  and 
®
b  is : 

(A) 
4
p   (B) 

3
p  

(C) 
3

2p   (D) 
4

3p  

6. For two matrices A and B, given that  A–1 = 
4
1 B , then inverse of  (4A)  is :  

(A) 4B  (B) B 

(C) 
4
1 B  (D) 

16
1 B 

7. If   x = at2 and y = 2at,   then  
dx

dy
  is equal to : 

(A) 2at  (B) 
t

1
 

(C) 
2
1

–
t

  (D) 
3
1

–
2at

 

8. The function  f(x) = |x| – x  where  x Î R  is :  
(A) continuous and differentiable at x = 0 
(B) continuous but not differentiable at x = 0 
(C) not continuous but differentiable at x = 0 
(D) neither continuous nor differentiable at x = 0 
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9. यद�  X, Y तथा XY �मश:  2 ´ 3, m ´ n  तथा  2 ´ 5  कोद� के आ�यहू ह�, तो आ�यहू Y के 

अवयव� क� सं�या ह ै:  

(A) 6  (B) 10 

(C) 15  (D) 35 

10. f(x) = 

–

x

x 2, x 0

e , 0 x 1

2 x, x 1

+ <

£ £

>

ì
ï
í
ï
î

   �ारा ��� फलन f के असांत�य दबं�ओु ंक� सं�या ह ै: 

(A) 0  (B) 1 

(C) 2  (D) 3 

 

11. ò +
1–4xlog3 )1x(e dx  बराबर है : 

(A) 
4

1
 log (x4 + 1) + C 

(B) 
4

1
 log 

÷
÷

ø

ö

ç
ç

è

æ

+1x

1
4

 + C 

(C) 
1x

x
4

3

+
 + C 

(D) 
1x

e
4

x

+
 + C 

12. माना  y = f ÷
ø
ö

ç
è
æ

x
1   तथा  f ¢(x) = x3  है, तो  x = 

2
1   पर  

dx
dy

  का मान �या है ?  

(A) – 
64
1   (B) – 

32
1   

(C) – 32  (D) – 64 

यद� 

यद� 

यद� 
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9. If  X, Y and XY are matrices of order 2 ´ 3, m ´ n and 2 ´ 5 respectively, then 

number of elements in matrix Y is :  
(A) 6  (B) 10 
(C) 15  (D) 35 

10. The number of discontinuities of the function f given by   

 f(x) = 

–

x

x 2, if x 0

e , if 0 x 1

2 x, if x 1

+ <

£ £

>

ì
ï
í
ï
î

 

is :  
(A) 0  (B) 1 
(C) 2  (D) 3  

11. ò +
1–4xlog3 )1x(e dx   is equal to : 

(A) 
4

1
 log (x4 + 1) + C 

(B) 
4

1
 log 

÷
÷

ø

ö

ç
ç

è

æ

+1x

1
4

 + C 

(C) 
1x

x
4

3

+
 + C 

(D) 
1x

e
4

x

+
 + C 

12. Let  y = f ÷
ø
ö

ç
è
æ

x
1

  and  f ¢(x) = x3 . What is the value of  
dx
dy

 at  x = 
2
1  ? 

(A) – 
64
1   (B) – 

32
1   

(C) – 32  (D) – 64 
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13. यद�  y = xseclog   है, तो  x = 
2

16
π

  पर  
dx
dy

  का मान है :  

(A) 
p
1    (B) p 

(C) 
2
1   (D) 

4
1  

14. अवकल समीकरण  x
dx

dy
 + y = 0 का एक दवदश� हल, जब x = 1 और y = 1 ह,ै है : 

(A) y = x 

(B) y = ex 

(C) y = 
x
1

 

(D) y = log x 

15. f(x) = [x], 1 < x < 3 �ारा प�रभाद�त मह�म पणूा�क फलन दजस दबं� ुपर अवकलनीय नह� ह,ै वह 

ह ैx = 

(A) 0  (B) 1  

(C) 2  (D) 
2
3  

16. एक सद�श x, y तथा z-अ�� क� धना�मक द�शाओ ं से समान कोण बनाता है । इस सद�श के  

द�क्-कोसाइन ह� : 

(A) 
3

1
, 

3

1
, 

3

1
 

(B) 
3

1–
, 

3

1–
, 

3

1
 

(C) 
2
1–

, 
2
1

, 
2
1–

 

(D) 
6

1
, 

6

1
, 

6

2–
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13. If  y = xseclog ,  then the value of  
dx
dy

  at  x = 
16

2
p

  is :  

(A) 
p
1    (B) p 

(C) 
2
1   (D) 

4
1  

14. A particular solution of the differential equation  x
dx

dy
 + y = 0, when x = 1 and  

y = 1, is : 

(A) y = x 

(B) y = ex 

(C) y = 
x
1

 

(D) y = log x 

15. The greatest integer function defined by f(x) = [x], 1 < x < 3 is not differentiable 

at x = 
(A) 0  (B) 1  

(C) 2  (D) 
2
3  

16. A vector makes equal angles with positive directions of x, y and z axes. The 

direction cosines of the vector are : 

(A) 
3

1
, 

3

1
, 

3

1
 

(B) 
3

1–
, 

3

1–
, 

3

1
 

(C) 
2
1–

, 
2
1

, 
2
1–

 

(D) 
6

1
, 

6

1
, 

6

2–
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17. दबं�ओु ं(0, 0, 2) तथा (3, – 2, 5) से होकर जाने वाली रेखा का सद�श समीकरण है : 

(A) 
®
r  = 2 k̂  + l (3 î  + 2 ĵ  – 5 k̂ ) 

(B) 
®
r  = 2 k̂  + l (3 î  – 2 ĵ  + 5 k̂ ) 

(C) 
®
r  = 2 k̂  + l (3 î  – 2 ĵ  + 3 k̂ ) 

(D) 
®
r  = 3 î  – 2 ĵ  + 5 k̂  + l (2 k̂ ) 

18. यद� एक व�ृ क� द��या 0.5 cm/s क� �र से ब� रही है, तो इसक� प�रदध के ब�ने क� �र है :  

(A) 
3

2p cm/s (B) p  cm/s  

(C) 
3

4p  cm/s (D) 2p  cm/s 

�� सं�या 19 और 20 अनभकथ� एव ंतक�  आधा�रत �� ह� । �ो कथ� न�ए गए ह� न��म� एक को अनभकथ� 
(A) तथा �सूरे को तक�  (R) �ारा अनंकत नकया गया ह ै। इ� ��� के सही उ�र �ीचे न�ए गए कोड� (A), (B), 
(C) और (D) म� से च�ुकर �ीन�ए ।   

(A) अदभकथन (A) और तक�  (R) �ोन� सही ह� और तक�  (R), अदभकथन (A) क� सही �या�या 
करता है ।  

(B) अदभकथन (A) और तक�  (R) �ोन� सही ह�, पर�त ु तक�  (R), अदभकथन (A) क� सही 
�या�या िह� करता है । 

(C) अदभकथन (A) सही ह,ै पर�त ुतक�  (R) �लत है ।   

(D) अदभकथन (A) �लत ह,ै पर�त ुतक�  (R) सही है ।  

19. अनभकथ� (A) : यद� R तथा S �ो ऐसी ि�नाए� ह� दक  P(R | S) = 1 और  P(S) > 0 ह,ै तो  

S Ì R.   
 तक�  (R) :  यद� �ो ि�नाए� A तथा B ऐसी ह� दक P(A Ç B) = P(B) ह,ै तो A Ì B.   

20. अनभकथ� (A) : cos–1 ÷
ø
ö

ç
è
æ p

6
13cos , 

6
p  के बराबर है ।    

 तक�  (R) : फलन y = cos–1 x क� म�ुय मान शाखा का प�रसर [0, p] है ।  
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17. The vector equation of the line passing through the points (0, 0, 2) and (3, – 2, 5)  
is : 

(A) 
®
r  = 2 k̂  + l (3 î  + 2 ĵ  – 5 k̂ ) 

(B) 
®
r  = 2 k̂  + l (3 î  – 2 ĵ  + 5 k̂ ) 

(C) 
®
r  = 2 k̂  + l (3 î  – 2 ĵ  + 3 k̂ ) 

(D) 
®
r  = 3 î  – 2 ĵ  + 5 k̂  + l (2 k̂ ) 

18. If the radius of a circle is increasing at the rate of 0.5 cm/s, then the rate of 
increase of its circumference is :  

(A) 
3

2p cm/s (B) p  cm/s  

(C) 
3

4p  cm/s (D) 2p  cm/s 

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) : If R and S are two events such that  P(R | S) = 1  and  P(S) > 0, 

then S Ì R.  

 Reason (R) : If two events A and B are such that P(A Ç B) = P(B), then  
A Ì B.   

20. Assertion (A) :  cos–1 ÷
ø
ö

ç
è
æ p

6
13cos  is equal to 

6
p .   

 Reason (R) : The range of the principal value branch of the function  

y = cos–1 x is [0, p]. 
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ख�ड ख 

इस ि�ड म� अनत �घ-ुउ�रीय (VSA) �कार के �� ह�, न��म� ��येक के 2 अकं ह� ।  

21. मान �ात क�दजए : 

 sin–1 ÷
ø
ö

ç
è
æ p

6

13
sin  + cos–1 ÷

ø
ö

ç
è
æ p

3
cos  + tan–1 (( 3) 

22. द�या �या है दक  f(x) = x
xlog

  है, तो  f(x)  का �थानीय उ�चतम दबं� ु�ात क�दजए ।   

23. (क) �ात क�दजए : 

           
3

3
x –1

x – xò  dx 

 अथवा 

(ख) �ात क�दजए : 

  ò +

0

4–

|| 2x  dx 

24. (क) यद�  y = (sin–1 x)2  है, तो  (1 – x2) 
2

2

d y dy
– x
dxdx

  �ात क�दजए । 

 अथवा 

(ख) यद�  yx = xy  है, तो  
dx
dy

  �ात क�दजए ।   

25. k का वह मान �ात क�दजए दजससे दबं�ओु ं (1, – 1, 2) तथा (3, 4, k) को दमलाने वाली रेखाए� 

दबं�ओु ं(0, 3, 2) तथा (3, 5, 6) को दमलाने वाली रेखा के लंबवत ्हो । 
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SECTION B 

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

21. Evaluate : 

 sin–1 ÷
ø
ö

ç
è
æ p

6

13
sin  + cos–1 ÷

ø
ö

ç
è
æ p

3
cos  + tan–1 (( 3) 

22. Given that  f(x) = ,
x

xlog
 find the point of local maximum of f(x).  

23. (a) Find : 

           
3

3
x –1

x – xò  dx 

 OR 

(b) Evaluate : 

  ò +

0

4–

|| 2x  dx 

24. (a) If  y = (sin–1 x)2 , then find  (1 – x2) 
2

2

d y dy
– x
dxdx

 . 

 OR 

(b) If  yx = xy,  then find  
dx
dy

.  

25. Find the value of k so that the lines joining the points (1, – 1, 2) and (3, 4, k) is 

perpendicular to the line joining the points (0, 3, 2) and (3, 5, 6). 
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ख�ड ग 

इस ि�ड म� �घु-उ�रीय (SA) �कार के �� ह�, न��म� ��येक के 3 अकं ह� ।  

26. यह �ात है दक एक दव�ालय के 20% छा�� क� उपद�थदत 90% से अदधक है और 80% छा� 

अदनयदमत ह� । दपछले व�� के प�रणाम �शा�ते ह� दक 80% छा� दजनक� उपद�थदत 90% से अदधक है 

तथा 20% अदनयदमत छा�� ने वाद��क परी�ा म� ‘A’ �ेड �ा� दकया । व�� के अ�त म�, दव�ालय के 

छा�� म� से या��छया एक छा� चनुा �या तथा यह पाया �या दक उसने ‘A’ �ेड �ा� दकया है । �या 

�ादयकता ह ैदक चनुा �या छा� अदनयदमत ह ै?     

27. (क) यद�  y = cos–1 
÷
÷

ø

ö

ç
ç

è

æ

2

2

x+1

x–1
,  0 < x < 1  है, तो  

dx

dy
  �ात क�दजए । 

  अथवा 

(ख) यद�   xy = ex–y  है, तो दस� क�दजए दक  
dx

dy
 = 

2)}xe{log(

xlog
.  

28. (क) यद�  A úû

ù
êë

é
2–1–
04

 = úû

ù
êë

é
16–0
1017

 ह,ै तो आ�यहू A �ात क�दजए ।  

  A–1 भी �ात क�दजए । 
 अथवा 

(ख) द�या �या है दक A एक कोद� 3 का व�� आ�यहू ह ैतथा A2 =  
ú
ú

û

ù

ê
ê

ë

é

3–22–
01–0
44–3

  है, 

�शा�इए दक A3 = A–1. 

29. अवकल समीकरण  x cos y dy = (x ex log x + ex) dx  का दवदश� हल �ात क�दजए, द�या �या 

है दक  y = 
2
p

  है जब  x = 1  है ।  

30. �शा�इए दक सद�श  3 î  + ĵ  – 2 k̂ ,  2 î  – ĵ  – 8 k̂   तथा  4 î  – 2 ĵ  – 7 k̂   एक समकोण 

द�भजु के शी�� ह� । 
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SECTION C 

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

26. It is known that 20% of the students in a school have above 90% attendance and 

80% of the students are irregular. Past year results show that 80% of students who 
have above 90% attendance and 20% of irregular students get ‘A’ grade in their 
annual examination. At the end of a year, a student is chosen at random from the 
school and is found to have an ‘A’ grade. What is the probability that the student 
is irregular ?   

27. (a) If   y = cos–1 
÷
÷

ø

ö

ç
ç

è

æ

2

2

x+1

x–1
,  0 < x < 1,   then find 

dx

dy
. 

        OR 

 (b) If   xy = ex–y,   prove that  
dx

dy
 = 

2)}xe{log(

xlog
.  

28. (a) Find a matrix A such that  

   A úû

ù
êë

é
2–1–
04

 = úû

ù
êë

é
16–0
1017

.  

  Also, find A–1. 

 OR 

(b) Given a square matrix A of order 3 such that A2 =  
ú
ú

û

ù

ê
ê

ë

é

3–22–
01–0
44–3

,  

 show that A3 = A–1. 

29. Find the particular solution of the differential equation :  

 x cos y dy = (x ex log x + ex) dx  given that y = 
2
p

 when x = 1.  

30. Show that the vectors 3 î  + ĵ  – 2 k̂ ,  2 î  – ĵ  – 8 k̂  and 4 î  – 2 ĵ  – 7 k̂  form the 

vertices of a right triangle. 
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31. (क) �ात क�दजए : 

   
dx

cos x cos 2xò  

 अथवा 

(ख) �ात क�दजए : 

  
–

–
2

5x 3
dx

1 4x 2x+
ò  

ख�ड घ  

इस ि�ड म� �ीघ�-उ�रीय (LA) �कार के �� ह�, न��म� ��येक के 5 अकं ह� ।  

32. जा�च क�दजए दक �या वा�तदवक सं�याओ ंके सम�ुचय ℝ म� S = {(a, b) : a ≤ b2} �ारा प�रभाद�त 
संबंध S �वत�ुय, समदमत या सं�ामक ह ै । वह सभी x Î R भी �ात क�दजए दजनके दलए  
(x, x) Î S है । 

33. दन�नदलदखत रैदखक �ो�ामन सम�या को आलेखीय दवदध �ारा हल क�दजए : 

 �यवरोध�  

  x + 2y ³ 240 

  3x + 4y £ 620 

  2x + y ³ 180 

  x, y ³ 0 

 के अतं��त  Z = 6x + 7y का �यनूतमीकरण क�दजए ।  

34. (क) समाकलन के �यो� से, व� y = 2
–4 x , रेखाओ ं x = – 2  और x = 3  तथा  

x-अ� से दिरे �े� का �े�फल �ात क�दजए ।   

 अथवा 

(ख) समाकलन के �यो� से, व� y = x2, रेखाओ ंy = 1 तथा y = 3 और y-अ� से दिरे �े� का 
�े�फल �ात क�दजए ।  
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31. (a) Find : 

   
dx

cos x cos 2xò  

 OR 

(b) Find : 

  
–

–
2

5x 3
dx

1 4x 2x+
ò  

SECTION D 

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

32. Check whether the relation S in the set ℝ of real numbers, defined as  

 S = {(a, b) : a ≤ b2} is reflexive, symmetric or transitive. Also, determine all  
x Î R such that (x, x) Î S. 

33. Solve the following linear programming problem graphically :   
  Minimise Z = 6x + 7y 
 subject to constraints   
   x + 2y ³ 240 
   3x + 4y £ 620 
   2x + y ³ 180 
   x, y ³ 0. 

34. (a) Using integration, find the area of the region bounded by the curve  

y = 2–4 x , the lines x = – 2  and x = 3  and the x-axis.  

 OR 

(b) Using integration, evaluate the area of the region bounded by the curve  

y = x2, the lines y = 1 and y = 3 and the y-axis.  
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35. (क) रेखाओ ं  
3

8x –
 = 

16
9y

–

+
 = 

7
10z –

  तथा  
3
15x –

 = 
8
29y –

 = 
5–
5z –

  के बीच क� 

�यनूतम �रूी �ात क�दजए ।   

 अथवा 

(ख) रेखाओ ं
®
r  = î  – ĵ  + 6 k̂  + l (3 î  – k̂ ) तथा  

 
®
r  = – 3 ĵ  + 3 k̂  + m ( î  + 2 ĵ  – k̂ ) का �दत�छे�न दबं� ु�ात क�दजए । अत: एक 

अ�य रेखा का सद�श समीकरण �ात क�दजए जो �ी �ई रेखाओ ंके �दत�छे�न दबं� ुसे ��ुरती 
ह ैतथा उपयु�� �ोन� रेखाओ ंके लंबवत् है ।    

ख�ड ङ  

इस ि�ड म� 3 �करण अ�यय� आधा�रत �� ह�, न��म� ��येक के 4 अकं ह� ।  

�करण अ�ययन – 1 

36. एक वा�तकुार एक �यावसादयक प�रसर के दलए भदूम का एक �लॉ� दवकदसत कर रहा ह ै। जब उससे 

इसक� दवमाओ ंके बारे म� पछूा �या, तो उसने कहा दक यद� �लॉ� क� लंबाई 25 m ि�ा �ी जाए तथा 

चौ�ाई 25 m ब�ा �ी जाए, तो इसका �े�फल 625 m2 ब� जाता ह ै। यद� लंबाई 20 m ि�ा �ी जाए 

तथा चौ�ाई 10 m ब�ा �ी जाए, तो इसका �े�फल 200 m2 ि� जाता है ।      

    

 उपयु�� सचूना के आधार पर, दन�नदलदखत ��� के उ�र �ीदजए :  

(i) �ी �ई सचूना को �शा�ने के दलए x तथा y म� रैदखक समीकरण बनाइए ।     

(ii) आ�यहू दवदध �ारा भदूम के �लॉ� क� दवमाए� �ात क�दजए ।  
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35. (a) Find the shortest distance between the lines 
3

8x –
 = 

16
9y

–

+
 = 

7
10z –

 and  

3
15x –

 = 
8
29y –

 = 
5–
5z –

.  

 OR 

(b) Find the point of intersection of the lines   

  
®
r  = î  – ĵ  + 6 k̂  + l (3 î  – k̂ ), and 

   
®
r  = – 3 ĵ  + 3 k̂  + m ( î  + 2 ĵ  – k̂ ). 

 Also, find the vector equation of the line passing through the point of 
intersection of the given lines and perpendicular to both the lines. 

SECTION E 

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

Case Study – 1 

36. An architect is developing a plot of land for a commercial complex. When asked 

about the dimensions of the plot, he said that if the length is decreased by 25 m 

and the breadth is increased by 25 m, then its area increases by 625 m2. If the 
length is decreased by 20 m and the breadth is increased by 10 m, then its area 

decreases by 200 m2.    

 

 On the basis of the above information, answer the following questions : 

(i) Formulate the linear equations in x and y to represent the given 
information.    

(ii) Find the dimensions of the plot of land by matrix method.   
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�करण अ�ययन – 2 

37. 60 मी�र क� ऊ� चाई पर द�थत एक ��ुबारे से एक रेत क� बोरी द�राई �ई ।  

 
   छाया पथ ® 

 जब सयू� का उ�नतांश 30° है,  रेत क� बोरी का द�थदत समीकरण y = 60 – 4.9 t2 �ारा �ी �ई ह,ै जहा� 
y रेत क� बोरी क� भदूम से ऊपर क� ऊ� चाई �शा�ती है तथा t सेक�ड� म� समय है ।  

 उपयु�� सचूना के आधार पर, दन�नदलदखत ��� के उ�र �ीदजए : 
(i) x तथा y म� संबंध �ात क�दजए, जहा� x, P पर प� रही छाया क� दबं� ुQ से �रूी ह ैतथा y रेत 

क� बोरी क� भदूम से ऊपर क� ऊ� चाई है ।      
(ii) दकतने समय के बा� रेत क� बोरी भदूम से 35 मी�र क� ऊ� चाई  पर हो�ी ?   
(iii) (क)  जब रेत क� बोरी 35 मी�र क� ऊ� चाई पर है, उस समय रेत क� बोरी क� भदूम पर प� रही 

छाया क� भदूम पर चलने क� �र �ात क�दजए ।     

 अथवा 

(iii) (ख) 2 सेक�ड दनकल जाने के बा� रेत क� बोरी क� ऊ� चाई के ि�ने क� �र �ात क�दजए ।      
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Case Study – 2 
37. A sandbag is dropped from a balloon at a height of 60 metres.  

  

                                 Shadow path ® 
 When the angle of elevation of the sun is 30°, the position of the sandbag is given 

by the equation y = 60 – 4.9 t2, where y is the height of the sandbag above the 
ground and t is the time in seconds.    

 On the basis of the above information, answer the following questions : 
(i) Find the relation between x and y, where x is the distance of the shadow at 

P from the point Q and y is the height of the sandbag above the ground.     
(ii) After how much time will the sandbag be 35 metres above the ground ?   
(iii) (a)  Find the rate at which the shadow of the sandbag is travelling along 

the ground when the sandbag is at a height of 35 metres.    
 OR 

(iii) (b) How fast is the height of the sandbag decreasing when 2 seconds 
have elapsed ?     
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�करण अ�ययन – 3 

38. एक दव�ेता को दनद�त �ैदनक आय के अलावा हर उस दब�� पर कमीशन दमलता है, जो वह बेचता  

ह ै । वह एक द�न म� दजतनी सं�या क� दब�� करता ह,ै उनक� �ादयकताओ ं के साथ नीचे �ी �ई 

तादलका म� �ी �ई है :   

X : 0 1 2 3 4 5 

P(X) : 0.42 3k 0.3 0.05 2k 0.03 

  

 उसक� �ैदनक आय Y (₹ म�), इस �कार ��� ह ै: 

   Y = 800X + 50 

 उपयु�� सचूना के आधार पर, दन�नदलदखत ��� के उ�र �ीदजए : 

(i) k का मान �ात क�दजए ।    

(ii) P(X ³ 3) का मान �ात क�दजए । 

(iii) (क) दव�ेता क� अपेद�त सा�ादहक आय क� �णना क�दजए, यह मानते ह�ए दक वह स�ाह 
म� पा�च द�न काम करता है ।  

 अथवा 

(iii) (ख) दव�ेता क� अपेद�त सा�ादहक आय क� �णना क�दजए, यह मानते ह�ए दक वह स�ाह 
म� केवल तीन द�न काम करता है । 
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Case Study – 3 

38. A salesman receives a commission for each sale he makes together with a fixed 

daily income. The number of sales he makes in a day along with their probabilities 
are given in the table below :  

X : 0 1 2 3 4 5 

P(X) :  0.42 3k 0.3 0.05 2k 0.03 

   

 His daily income Y (in ₹) is given by : 

   Y = 800X + 50 

 On the basis of the above information, answer the following questions :  

(i) Find the value of k.    

(ii) Evaluate P(X ³ 3).  

(iii) (a) Calculate the expected weekly income of the salesman assuming he 
works five days per week.  

 OR 

(iii) (b) Calculate the expected weekly income of the salesman assuming he 
works only for three days of the week.     
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MARKING SCHEME – 65/S/2 

Q.No. EXPECTED ANSWER / VALUE POINTS Marks 

SECTION-A 

(Question nos. 1 to 18 are Multiple choice Questions carrying 1 mark each) 

1. 

Ans (D) 90  1 

2. 

Ans 
(D) 

( )

x

2

e
C

x 1
+

−
 1 

3. 

Ans (C) 2  1 
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4. 

Ans 
(B) 

7

3
1 

5. 

Ans 
(A) 

4


1 

6. 

Ans 
(D) 

1
B

16
1 

7.
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Ans 
(B) 

1

t
 1 

 

8. 

 

 

 

 

 

 

 

Ans (B) continuous but not differentiable at x 0=  1 

 

9. 

 

 

 

 

 

 

 

Ans (C) 15 1 

 

10. 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

Ans (C) 2   1 
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11. 

 

 

 

 

 

 

 

 

 

 

Ans 
(A) ( )41

log x 1 C
4

+ +   1 

 

12. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ans (C) 32−  1 

 

13. 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

Ans 
(A) 

1


 1 
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14. 

 

 

 

 

 

 

 

 

Ans 
(C) 

1
y

x
=  1 

 

15. 

 

 

 

 

 

 

 

Ans (C) 2 1 

 

16. 

 

 

 

 

 

 

 

 

 

 

Ans 
(A) 

1 1 1
, ,

3 3 3
 1 
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17. 

 

 

 

 

 

 

 

 

 

 

 

Ans (C) ( )ˆ ˆˆ ˆr 2k 3i 2j 3k= +  − +  1 

 

18. 

 

 

 

 

 

 

 

 

Ans (B)  cm/s 1 

(Question Nos. 19 & 20 are Assertion-Reason based questions of 1 mark each) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

19. 

 

 

 

 

 

 

 

 

 

Ans (C) Assertion (A) is true, but Reason (R) is false. 1 
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20. 

 

 

 

 

 

 

 

 

Ans (A) Both Assertion (A) and Reason (R) are true, and Reason (R) is the correct explanation 

of the Assertion (A). 
1 

SECTION-B 

(Question nos. 21 to 25 are very short Answer type questions carrying 2 marks each) 

 

21. 

  

 

 

 

 

 

 

Ans     

 

 

     

 

 

5

6


=  

 

 

22. 

  

 

 

 

Ans 
( ) 2

1 log x
f x

x

−
 = , ( )f x 0 log x 1 x e =  =  =  

( ) ( )4 3
0

2xlog x 3x 1
f x f e

x e


−
 =  = −  i.e. x e=  is a point of local maximum. 

 

 

23. 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

1
2

11
2

( )1 1 113
sin sin cos cos tan 3

6 3

− − −    
+ +   

   

6 3 3

  
= + +

1

1
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Ans 
(a)  

3

3

x 1 1 1
dx 1 dx

x x x x 1

−  
= + − 

− + 
   

                         x log x log x 1 c= + − + +  

                              

Or 

(b) 

0

4

x 2 dx
−

+ ( ) ( )
2 0

4 2

x 2 dx x 2 dx

−

− −

= − + + +   

                         
( ) ( )

2 0
2 2

4 2

x 2 x 2

2 2

−

− −

 + +
 = − +
  

2 2 4= + =          

  

 

 

24. 

  

 

 

 

 

 

 

 

 

 

 

 

Ans 
(a)  

1

2

dy 2sin x

dx 1 x

−

=
−

 ( )
2

2 dy
1 x 4y

dx

 
− = 

 
 

Differentiating with respect to ‘x’, we get 

                               ( )
22

2

2

dy d y dy dy
1 x 2 2x 4

dx dx dx dx

 
− − = 

 
 

                          ( )
2

2

2

d y dy
1 x x 2

dx dx
 − − =   

 

Or 

 

 

 

(b) 
x y

y x x log y y log x=  =  

Differentiating with respect to ‘x’, 

                        
x dy y dy

log y log x
y dx x dx

+ = +  

                     
dy y y xlog y

dx x x y log x

 −
 =  

− 
 

 

 

 

 

 

 

 

 

 

 

25. 

  

 

 

 

 

1

1

1

1

1

1
2

1

1
2

1
2

1
2
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Ans The direction ratios of the two lines are: 2,5,k 2− and 3,2,4 respectively. 

The lines are perpendicular, ( ) ( ) ( )2 3 5 2 4 k 2 0 k 2+ + − =  = −   

 

SECTION-C 

(Question nos. 26 to 31 are short Answer type questions carrying 3 marks each) 

 

26. 

 

 

 

 

 

 

 

 

 

 

 

Ans Let B : Student getting ‘A’ grade 

      E1 : Student having above 90% attendance 

      E2 : Student being irregular 

 

( ) ( )1 2

20 80
P E ;P E

100 100
= = ( ) ( )1 2

80 20
P B | E ;P B | E

100 100
= =  

                        ( )
( ) ( )

( ) ( ) ( ) ( )
2 2

2

1 1 2 2

P E P B | E
P E | A

P E P B | E P E P B | E
=

+
 

                                         
0.8 0.2

0.2 0.8 0.8 0.2


=

 + 

1

2
=  

 

 

 

 

 

 

 

 

 

 

27. 

  

 

 

 

 

 

 

 

 

1

1

1
2

1
2

11
2

1
2
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Ans 
(a)  

2

1

2

1 x
y cos

1 x

−  −
=  

+ 
, Put 1

x tan tan x
−= =

   ( )1 1
y cos cos 2 2 2tan x

− −=  =  = , 
2

dy 2

dx 1 x
 =

+

Or 

(b) 
y x y

x e y log x x y
−=  = −

x
y

log x 1
 =

+
. 

 
( ) ( ) 

2 2

dy log x log x

dx log x 1 log  xe
 = =

+

28. 

Ans 

(a)  

1
17 10 4 0

A
0 16 1 2

−

   
=    

− − −   

17 10 2 01

8 0 16 1 4

−   
= −    

−   

3 5

2 8

− 
=  
 

 Also, 
1

8 51
A

34 2 3

−  
=  

− 

Or 

1

2

1

2

1

1
2

1
2

1
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(b) 3 1 4
A A A I

−=  =  

  

4 2 2

3 4 4 3 4 4 1 0 0

A A A 0 1 0 0 1 0 0 1 0 I

2 2 3 2 2 3 0 0 1

− −     
     

= = − − = =
     
     − − − −     

 

                                              

 

 

 

 

 

 

 

29. 

 

 

 

 

 

 

 

Ans Separating the variables and integrating: 

x 1
cos y dy e log x dx

x

 
= + 

 
   

                                               
x

sin y e log x c = +  

Using y ,x 1
2


= = , we get c 1=  

the particular solution is, 
x

sin y 1 e log x= +   

                                                                

 

 

 

 

30. 

 

 

 

 

 

Ans Let ( ) ( ) ( )ˆ ˆ ˆ ˆ ˆ ˆˆ ˆ ˆA 3i j 2k ,  B 2i j 8k ,  and C 4i 2j 7k+ − − − − − , then 

ˆ ˆ ˆAB i 2j 6k= − − − , ˆ ˆ ˆBC 2i j k= − + , ˆ ˆ ˆCA i 3j 5k= − + +  and AB BC CA O+ + =  

BC CA 2 3 5 0 BC CA = − − + =  ⊥ ,  ABC is a right triangle. 

 

 

 

 

1
2

1

1
2

2

1

11
2

11
2

1
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31. 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ans 
(a) 

2 2

dx dx

cos x cos 2x cos x cos x sin x
=

−
   

                                
2

2

sec x
dx

1 tan x
=

−
  

                                
2

1
dt

1 t
=

−
 , using 

2
tan x t,sec x dx dt=  =  

                                ( )1 1
sin t c sin tan x c

− −= + = +  

 

Or 

 

(b) 

( )

2 2 2

2

5x 3 5 4x 4 1
dx dx 2 dx

41 4x 2x 1 4x 2x
3

x 1
2

− − +
= − +

+ − + −   
 − −     

    

                                     ( )2 15 2
1 4x 2x 2 sin x 1 c

2 3

−
 

= − + − + − +  
 

 

              

 

 

 

 

 

 

 

SECTION-D 

(Question nos. 32 to 35 are Long Answer type questions carrying 5 marks each) 

 

32. 

 

 

Ans 
Reflexive: Let 

1

2


2
1

2

 
 
 

, S is not reflexive. 

 

Symmetric: ( )2
1 2 1,2 S   but 2 ( )2

1 2,1 S . S is not symmetric. 

 

 

1

11
2

1
2

1
2

11
2

1

1

11
2
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Transitive: ( )2
10 6 10,6 S    & ( )2

6 3 6,3 S   but 10 ( )2
3 10,3 S  

S is not Transitive. 

 

Let ( ) ( )2
x,x S x x x R 0,1     −  

                                            

 

 

 

 

33. 

  

 

 

 

 

 

 

 

 

 

 

 

 

Ans  

 

 

 

 

 

 

 

 

Correct Graph 

 

 

 

 

 

 

 

 

Corner Points Value of Z 6x 7y= +  

( )A 20,140   

( )B 40,100   

( )C 140,50   

( )Min Z 940=  at x 40,y 100= =  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

11
2

1

Z 1100=

Z 940=

Z 1190= 1
2

1

1
2

3
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34. 

 

 

 

 

 

 

Ans 

 

 

  

Correct Graph 

 

Area of the region bounded by the curve 
3

2

2

3

2 1

2

4 x dx

x x
4 x 2sin

2 2

−

−

−

= −

 
= − + 
 


 

                                                 
3 3 7

2 1 2 1
2 3 4 2 6

  
= +  + +  = + +  

 

 

Or 

 

 

  

Correct Graph 

 

 

Area of the region bounded by the curve 

( )

3

1

3
3

2

1

ydy

2y 2
3 3 1

3 3

=

 
 = = −
  


     

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1

11
2

1

11
2

1

2

2
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35. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ans (a)  

 

 

 

We have, 1
ˆ ˆ ˆa 8i 9j 10k= − + , 1

ˆ ˆ ˆb 3i 16j 7k= − + ,  2
ˆ ˆ ˆa 15i 29j 5k= + + , 2

ˆ ˆ ˆb 3i 8j 5k= + −  

2 1
ˆ ˆ ˆa a 7i 38j 5k− = + − , 

1 2

ˆ ˆ ˆi j k

ˆ ˆ ˆb b 3 16 7 24i 36j 72k

3 8 5

 = − = + +

−

 

                    
( ) ( )1 2 2 1

1 2

b b a a 98
Shortest Distance 14

7b b

  −
= = =


 

 

 

 

 

Or 

 

 

If the given lines intersect then, 

( ) ( )ˆ ˆ ˆ ˆ ˆ ˆˆ ˆ ˆ ˆi j 6k 3i k 3j 3k i 2j k− + +  − = − + +  + −  

Solving the equations, 1 3 , 1 2 3+  =  − = − , we get 0, 1 =  =  

 

which do not satisfy the equation ,6 3− = − . 

 

The lines do not intersect, hence no point of intersection  

                                              

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

SECTION-E 

( ) ( )

( ) ( )

ˆ ˆ ˆ ˆˆ ˆr 8i 9j 10k 3i 16j 7k

ˆ ˆ ˆ ˆˆ ˆr 15i 29j 5k 3i 8j 5k

= − + +  − +

= + + +  + −

2

1

1

1 11
2 2
+

2

1

1
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(Question nos. 36 to 38 are source based/case based/passage based/integrated units of assessment 

questions carrying 4 marks each) 

 

36. 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ans (i)  ( )( )x 25 y 25 xy 625 x y 50− + = +  − =  

       ( )( )x 20 y 10 xy 200 x 2y 0− + = −  − =  

 

(ii) The system of linear equations can be written in matrix form as 

1 1 x 50

1 2 y 0

−     
=     

−     
 

                                                  

1
x 1 1 50 2 1 50 100

y 1 2 0 1 1 0 50

−
− −           

 = = − =           
− −           

 

x 100m= , y 50m=  

 

 

 

 

 

 

 

1

1

1

1
2

1
2
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37. 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ans 
(i) 

y x
tan 30 y

x 3
=  = or x 3y=  

(ii) Using y 35m= 2
60 4.9t 35 − =

2 5 10
4.9t 25 t

7
 =  = seconds. 

(iii) (a) 2
x 3y x 60 3 4.9 3t=  = − ( ) 5 10

t5 10
t 7

7

dx
4.9 3 2t 7 30 m/s

dt =
=

  = − = − 
 

Or 

(iii) (b) 
dy

9.8t 9.8 2 19.6 m/s
dt

= − = −  = −  

 

1  
 

1  
 

 

 

 

2

2
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Height of the sandbag is decreasing at the rate of 19.6 m/s  

 

38. 
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Ans 
(i)  0.42 3k 0.3 0.05 2k 0.03 1+ + + + + = 5k 0.2 =

1
k 0.04

25
 = =  

(ii) ( )P X 3 0.05 2k 0.03 2k 0.08 0.08 0.08 0.16 = + + = + = + =  

(iii) (a) Expected sales per day = ( )x P x                                                                   

                                                              3k 0.6 0.15 8k 0.15 11k 0.9 1.34= + + + + = + =  

                Expected Daily income = ( )Y 800 1.34 50= + =   ` 1122 

             Expectedly sales income for five days per week = ` 5610 

Or 

 

(iii) (b) Expected sales per day = ( )x P x                                                                   

                                                              3k 0.6 0.15 8k 0.15 11k 0.9 1.34= + + + + = + =  

                Expected Daily income = ( )Y 800 1.34 50= + =   ` 1122 

             Expectedly sales income for three days of the week = ` 3366  

 

 

           

 

 

 

 

 

1

1

1

1
2

1
2

1

1
2

1
2
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