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ŸÊ◊Ê¢∑§ Roll No.

No. of Questions — 25  SS—36–1—Bus. Maths. & Stat. I
No. of Printed Pages — 7

©UìÊ ◊ÊäÿÁ◊∑§ ¬⁄UËˇÊÊ, 2010

SENIOR SECONDARY EXAMINATION, 2010

flÒ∑§ÁÀ¬∑§ flª¸  III  ( OPTIONAL GROUP III — COMMERCE )

√ÿÊfl‚ÊÁÿ∑§ ªÁáÊÃ ∞fl¢ ‚Ê¢ÁÅÿ∑§Ë ó ¬˝Õ◊ ¬òÊ
( BUSINESS MATHEMATICS AND STATISTICS — First Paper )

‚◊ÿ — 3 
1
4  ÉÊá≈U

¬ÍáÊÊZ∑§ — 60

¬⁄UËˇÊÊÁÕ¸ÿÊ¥ ∑§ Á‹∞ ‚Ê◊Êãÿ ÁŸŒ̧‡Ê —
GENERAL INSTRUCTIONS TO THE EXAMINEES :

1. ¬⁄UËˇÊÊÕË¸ ‚fl¸¬˝Õ◊ •¬Ÿ  ¬˝‡Ÿ ¬òÊ ¬⁄U ŸÊ◊Ê¢∑§ •ÁŸflÊÿ¸Ã— Á‹π ¥ –
Candidate must write first his / her Roll No. on the question paper
compulsorily.

2. ¬˝‡Ÿ ¬òÊ ∑§ Á„UãŒË fl •¢ª˝ ¡Ë M§¬ÊãÃ⁄U ◊ ¥ Á∑§‚Ë ¬˝∑§Ê⁄U ∑§Ë òÊÈÁ≈U / •ãÃ⁄U / Áfl⁄UÙœÊ÷Ê‚ „UÙŸ 
¬⁄U Á„UãŒË ÷Ê·Ê ∑§ ¬˝‡Ÿ ∑§Ù ‚„UË ◊ÊŸ  ¥ –
If there is any error / difference / contradiction in Hindi & English
versions of the question paper, the question of Hindi version
should be treated valid.

3. ‚÷Ë ¬˝‡Ÿ ∑§⁄UŸ  •ÁŸflÊÿ¸ „Ò¥U – ¬˝‡Ÿ ∑ ˝§◊Ê¢∑§ 21 ◊ ¥ •ÊãÃÁ⁄U∑§ Áfl∑§À¬ „Ò –
All questions are compulsory. Question No. 21 has internal choice.

4. ¬˝àÿ ∑§ ¬˝‡Ÿ ∑§Ê ©UûÊ⁄U ŒË ªß¸ ©UûÊ⁄U-¬ÈÁSÃ∑§Ê ◊ ¥ „UË Á‹π ¢ –
Write the answer to each question in the given answer-book only.

5. Á¡‚ ¬˝‡Ÿ ∑§ ∞∑§ ‚  •Áœ∑§ ‚◊ÊŸ •¢∑§ UflÊ‹  ÷Êª „Ò¥U, ©UŸ ‚÷Ë ÷ÊªÙ¥ ∑§Ê „U‹ ∞∑§ ‚ÊÕ
‚ÃÃ˜ Á‹π¥ –
For questions having more than one part carrying similar marks,
the answers of those parts are to be written together in continuity.

6. ¬˝‡Ÿ ‚¢ÅÿÊ 2 ‚ 5 Ã∑§ •ÁÃ ‹ÉÊÍûÊ⁄UÊà◊∑§ „ÒU¢ –
Question Nos. 2 to 5 are very short answer type questions.
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7. ¬˝‡Ÿ ‚¢ÅÿÊ 16 ∑§Ù ª˝Ê»§ ¬òÊ ¬⁄U „UË „U‹ ∑§⁄¥U –
Question No. 16 is to be attempted on graph paper only.

8. ©UûÊ⁄U-¬ÈÁSÃ∑§Ê ∑§ ¬ÛÊÙ¥ ∑§ ŒÙŸÙ¥ •Ù⁄U Á‹Áπ∞ – ÿÁŒ ∑§Ùß¸ ⁄U$»§ ∑§Êÿ¸ ∑§⁄UŸÊ „UÙ, ÃÙ ©UûÊ⁄U-
¬ÈÁSÃ∑§Ê ∑§ •ÁãÃ◊ ¬Îc∆UÙ¥ ¬⁄U ∑§⁄  ¥ U •ı⁄U ß‚  ÁÃ⁄U¿UË ‹ÊßŸÙ¥ ‚  ∑§Ê≈ U ∑§⁄U ©U‚ ¬⁄U
““⁄U$»§ ∑§Êÿ¸”” •¢Á∑§Ã ∑§⁄U Œ  ¥ –
Write on both sides of the pages of answer-book. If any rough
work is to be done, do it on the last pages of the answer-book.
Write the word "Rough Work" by crossing it with slant lines.

9. ¬˝‡Ÿ ∑ ˝§◊Ê¢∑§ 1 ∑§ øÊ⁄U ÷Êª ( i, ii, iii ÃÕÊ iv ) „Ò¥U – ¬˝àÿ ∑§ ÷Êª ∑§ ©UûÊ⁄U ∑§ øÊ⁄U
Áfl∑§À¬ ( A, B, C ∞fl¢ D ) „Ò¥U – ‚„UË Áfl∑§À¬ ∑§Ê ©UûÊ⁄UÊˇÊ⁄U ©UûÊ⁄U-¬ÈÁSÃ∑§Ê ◊¥ ÁŸêŸÊŸÈ‚Ê⁄U
ÃÊÁ‹∑§Ê ’ŸÊ∑§⁄U Á‹π ¥ —
There are four parts ( i, ii, iii and iv ) in Question No. 1. Each part
has four alternatives A, B, C and D. Write the letter of the correct
alternative in the answer-book at a place by making a table as
mentioned below :

¬˝‡Ÿ ∑˝§◊Ê¢∑§
Question No.

‚„Ë ©UûÊ⁄U ∑§Ê ∑˝§◊ÊˇÊ⁄U
Correct letter of

the Answer

1.       (i)

1.       (ii)

1.       (iii)

1.       (iv)

1. (i) ÿÁŒ  f ( x )  =  
2x + tan x

x   , x = 0 ¬⁄U ‚¢ÃÃ „ÒU, ÃÊ  f ( 0 )  ∑§Ê ◊ÊŸ „ÒU

(A) 0 (B) 1

(C) 2 (D) 3.

If  f ( x  )  =  
2x + tan x

x    is continuous at  x = 0, the value of

f ( 0 )  is

(A) 0 (B) 1

(C) 2 (D) 3. 1
2  
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(ii)  
d ( x x )
  dx    ∑§Ê ◊ÊŸ „ÒU

(A) x x – 1  (B) x x   log e  x

(C) x x   log e ( ex )  (D) x x   log e  



 

x
e    .

The value of  
d ( x x )
  dx    is

(A) x x – 1  (B) x x   log e  x

(C) x x   log e ( ex )  (D) x x   log e  



 

x
e    . 1

2  

(iii) ⌡

⌠
 
cos  x

x
   dx   ∑§Ê ◊ÊŸ „ÒU

(A) 2 sin x  + c (B) – 2 sin x  + c

(C) sin x  + c (D) – sin x  + c.

The value of  ⌡

⌠
 
cos  x

x
   dx  is

(A) 2 sin x  + c (B) – 2 sin x  + c

(C) sin x  + c (D) – sin x  + c. 1
2  

(iv) ⌡
⌠ 

e x – e – x

e x + e – x
   dx  ∑§Ê ◊ÊŸ „ÒU

(A) log  ( ) e x – e – x    + c (B) log  ( ) e x + e – x    + c

(C) x – coth x + c (D) x + coth x + c.

The value of  ⌡
⌠ 

e x – e – x

e x + e – x
   dx  is

(A) log  ( ) e x – e – x    + c (B) log  ( ) e x + e – x    + c

(C) x – coth x + c (D) x + coth x + c. 1
2  

2.
d
dx  



 

cos 2 x – sin 2 x
cos x + sin x      ∑§Ê ◊ÊŸ ôÊÊÃ ∑§ËÁ¡∞ –

Find the value of  
d
dx  



 

cos 2 x – sin 2 x
cos x + sin x     . 1

3. Lim
x → 0

  
e x – e – x

x     ∑§Ê ◊ÊŸ ôÊÊÃ ∑§ËÁ¡∞ –

Evaluate  Lim
x → 0

  
e x – e – x

x   . 1
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4. ∞∑§ ∑§ê¬ŸË •¬Ÿ  ©Uà¬ÊŒ ∑§Ê  10  L§0 ¬˝ÁÃ ß∑§Êß¸ ∑§ Á„U‚Ê’ ‚ ’ øÃË „ÒU – ∑§ê¬ŸË ∑§Ë ÁSÕ⁄U
‹ÊªÃ  35,000  L§0 „ÒU ∞fl¢ ø‹ ‹ÊªÃ ∑ È§‹ •Êÿ ∑§Ë 30% „ÒU – ∑ È§‹ ‹ÊªÃ »§‹Ÿ ôÊÊÃ
∑§ËÁ¡∞ –
A company sells its product at a price of Rs. 10 per unit. If the fixed

cost of the company is Rs. 35,000 and variable cost is 30% of total

revenue, find total cost function. 1

5. ÁŸêŸ •fl∑§‹ ‚◊Ë∑§⁄UáÊ „U‹ ∑§ËÁ¡∞ —
dy
dx    =  sin 2  x + cos 2  x.

Solve the following differential equation :
dy
dx    =  sin 2  x + cos 2  x. 1

6. ÿÁŒ y = log ( sec x – tan x )  ÃÊ dy
dx    ∑§Ê ◊ÊŸ ôÊÊÃ ∑§ËÁ¡∞ –

If  y = log ( sec x – tan x ), then find the value of  
dy
dx   . 2

7. ÿÁŒ »§‹Ÿ

f ( x  )  =  



 

1 + x  ‚    x  ≤  2
 

k – 
x
2  ‚    x  >  2

 , x = 2 ¬⁄U ‚¢ÃÃ „ÒU, ÃÊ  k  ∑§Ê ◊ÊŸ ôÊÊÃ

∑§ËÁ¡∞ –
If the function

f ( x )  =  



 

1 + x  ‚    x  ≤  2
 

k – 
x
2  ‚    x  >  2

 

is continuous at x = 2, find the value of k. 2

8. ÁŸêŸ »§‹Ÿ ∑§Ë x = 2 ¬⁄U •fl∑§‹ŸËÿÃÊ ∑§Ë ¡Ê°ø ∑§ËÁ¡∞ —

f ( x )  =  



 
x + 2         ‚    0  ≤  x  ≤  2
 
x 2 + x – 2  ‚    x  >  2

 

Test the differentiability of the following function at  x = 2 :

f ( x )  =  



 
x + 2         ‚    0  ≤  x  ≤  2
 
x 2 + x – 2  ‚    x  >  2

 2
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9. tan – 1  



 

1 + tan x
1 – tan x     ∑§Ê x ∑§ ‚Ê¬ ˇÊ •fl∑§‹Ÿ ∑§ËÁ¡∞ –

Differentiate  tan – 1  



 

1 + tan x
1 – tan x     with respect to x. 2

10. ⌡⌠  e
 log e cos x

 . 2 sin x dx   ∑§Ê ◊ÊŸ ôÊÊÃ ∑§ËÁ¡∞ –

Find the value of  ⌡⌠  e
 log e cos x

 . 2 sin x dx  . 2

11. ÁŸêŸ »§‹Ÿ ∑§Ê x  ∑§ ‚Ê¬ ˇÊ ‚◊Ê∑§‹Ÿ ∑§ËÁ¡∞ —
x 2 + 1
x 4 + 1

  .

Integrate the following function with respect to x :

x 2 + 1
x 4 + 1

  . 2

12. ⌡
⌠ 

dx

4 + 3x – 2x 2
   ∑§Ê ◊ÊŸ ôÊÊÃ ∑§ËÁ¡∞ –

Find the value of   ⌡
⌠ 

dx

4 + 3x – 2x 2
  . 2

13. x  ß∑§Êß¸ ©Uà¬ÊÁŒÃ ∑§⁄UŸ  ¬⁄U ∞∑§ ∑§ê¬ŸË ∑§Ë ∑ È§‹ ‹ÊªÃ  c = 50 + 0·10x 2  „ÒU – ∑§ê¬ŸË
∑§Ê x  ß∑§Êß¸ Áfl∑ ˝§ÿ ∑§⁄UŸ  ¬⁄U ∑ È§‹ •Êÿ R = 2x „UÊ ÃË „ÒU – ∑§ê¬ŸË ∑§Ê  Á∑§ÃŸË ß∑§ÊßÿÊ  ¥ ∑§Ê
©Uà¬ÊŒŸ ∑§⁄UŸÊ øÊÁ„U∞ ÃÊÁ∑§ ‹Ê÷ •Áœ∑§Ã◊ „UÊ  ‚∑§ ?

The total cost of a company for producing x units is c = 50 + 0·10x 2 .

The total revenue of the company on sale of x units is R  = 2x. How

many units should the company produce for maximum profit ? 2

14. ∞∑§ ©Uà¬ÊŒ ∑§Ë x ß∑§Êß¸ ©Uà¬ÊÁŒÃ ∑§⁄UŸ  ∑§ Á‹∞ ‚Ë◊ÊãÃ ‹ÊªÃ »§‹Ÿ „ÒU

MC = 5 + 10x – 3x 2   – ÿÁŒ ŒÊ  ß∑§Êß¸ ©Uà¬ÊÁŒÃ ∑§⁄UŸ  ∑§Ë ∑ È§‹ ‹ÊªÃ 22 L§0 „UÊ , ÃÊ 
∑ È§‹ ‹ÊªÃ »§‹Ÿ ∞fl¢ •ÊÒ‚Ã ‹ÊªÃ »§‹Ÿ ôÊÊÃ ∑§ËÁ¡∞ –

The marginal cost for producing x units of a product is

MC = 5 + 10x – 3x 2 . If cost of producing two units is Rs. 22, find

total cost function and average cost function. 2
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15. ∞∑§ ©Uà¬ÊŒ∑§ ∑§Ë ‚Ë◊ÊãÃ •Êÿ »§‹Ÿ MR = 100 – 2x „ÒU – ∑ È§‹ •Êÿ ◊ ¥ Á∑§ÃŸË flÎÁh
„UÊ ªË ÿÁŒ ©Uà¬ÊŒŸ 10 ß∑§Êß¸ ‚  ’… ∏UÊ∑§⁄U 20 ß∑§Êß¸ ∑§⁄U ÁŒÿÊ ¡Êÿ  ?
The marginal revenue function of a manufacturer is MR = 100 – 2x.

What will be the increase in total revenue if production is increased

from 10 units to 20 units ? 2

16. ÁŸêŸ »§‹Ÿ ∑§Ê ª˝Ê»§ πË¥Áøÿ  —
y  =  

1
2   cos 2x,  x ∈ [ – π,  π ] .

Draw the graph of the following function :

y  =  
1
2   cos 2x,  x ∈ [ – π,  π ] . 3

17.   ⌡
⌠

0

π/2

  
cos x dx

( 1 + sin x ) ( 2 – sin x )    ∑§Ê ◊ÊŸ ôÊÊÃ ∑§ËÁ¡∞ –

Find the value of  ⌡
⌠

0

π/2

  
cos x dx

( 1 + sin x ) ( 2 – sin x )   . 3

18. ¬⁄Ufl‹ÿ  y 2  = 4x  •ÊÒ⁄U ¬⁄Ufl‹ÿ  x 2  = 4y ∑§ ’Ëø ∑§Ê ˇÊ òÊ»§‹ ôÊÊÃ ∑§ËÁ¡∞ – 
Find the area common to the parabolas  y 2  = 4x  and  x 2  = 4y. 3

19. ∞∑§ ©Uà¬ÊŒ∑§ ∑§Ê ◊Ê¢ª »§‹Ÿ p = 10 – 
x
5   „ÒU ∞fl¢ ‹ÊªÃ »§‹Ÿ c = 5x + 

x 2

20   „ÒU ¡„UÊ°

x  ©Uà¬ÊŒŸ ∑§Ë ◊ÊòÊÊ ∞fl¢ p ¬˝ÁÃ ß∑§Êß¸ ◊ÍÀÿ „ÒU – ©Uà¬ÊŒŸ ∑§Ë Á∑§‚ ◊ÊòÊÊ ∑§ Á‹∞ ©Uà¬ÊŒ∑§
∑§Ê ‹Ê÷ •Áœ∑§Ã◊ „UÊ ªÊ ? •Áœ∑§Ã◊ ‹Ê÷ ÷Ë ôÊÊÃ ∑§ËÁ¡∞ –
The demand function of a product is  p = 10 – 

x
5   and cost function is

c = 5x + 
x 2

20  , where x is the production level and p is the price per

unit. For which level of production, will profit of the producer be

maximum ? Also find out maximum profit. 3

20. ∞∑§  ©Uà¬ÊŒ∑§  ∑§Ë  x  ß∑§ÊßÿÊ  ¥  ∑§  Á‹∞  ©Uà¬ÊŒŸ  •ÊÒ⁄U  Áfl¬áÊŸ  ∑§Ë  ∑ È§‹  ‹ÊªÃ
c ( x ) = 200x 2  + 3500x + 10000 „ÒU – ÿÁŒ ¬˝ÁÃ ß∑§Êß¸ ∑§Ê Áfl∑˝§ÿ ◊ÍÀÿ 6,500

L§0 „UÊ , ÃÊ  ‹Ê÷-„UÊÁŸ ⁄UÁ„UÃ Á’ãŒÈ ôÊÊÃ ∑§ËÁ¡∞ –
The total cost of manufacturing and marketing x  units for a

manufacturer is c ( x ) = 200x 2  + 3500x + 10000. If the selling price

is Rs. 6,500 per unit, find break-even point. 3
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21. ÁŸêŸÁ‹ÁπÃ •fl∑§‹ ‚◊Ë∑§⁄UáÊ „U‹ ∑§ËÁ¡∞ —
dy
dx    + xy  =  x.

•ÕflÊ
ÁŸêŸÁ‹ÁπÃ •fl∑§‹ ‚◊Ë∑§⁄UáÊ „U‹ ∑§ËÁ¡∞

x 2 
dy
dx   + xy  =  1.

Solve the following differential equation : 3
dy
dx    + xy  =  x.

OR
Solve the following differential equation : 3

x 2 
dy
dx   + xy  =  1.

22. ÁŸêŸ »§‹Ÿ ∑§ Á‹∞ ⁄UÊ‹ ¬˝◊ÿ ∑§Ê ‚àÿÊ¬Ÿ ∑§ËÁ¡∞ —
f ( x )  =  x 2  – 5x + 6,   x ∈ [ 2,  3 ].
Verify Rolle’s theorem for the following function : 4
f ( x )  =  x 2  – 5x + 6,   x ∈ [ 2,  3 ].

23. ◊ÊŸ ôÊÊÃ ∑§ËÁ¡∞ —
Lim

n → ∞
  



 

1
1 + n 3 + 

4
8 + n 3 + 

9
27 + n 3 + …… + n terms   

Find the value of

Lim
n → ∞

  



 

1
1 + n 3 + 

4
8 + n 3 + 

9
27 + n 3 + …… + n terms   4

24. Á‚h ∑§ËÁ¡∞ Á∑§ »§‹Ÿ f ( x ) = sin x ( 1 + cos x ),§ Á’ãŒÈ x  =  
π
3   ¬⁄U ©UÁëøc∆ U   

„ÒU –
Prove that the function  f ( x ) = sin x ( 1 + cos x ) is maximum at  

x  =  
π
3  . 4

25. ÁŸêŸÁ‹ÁπÃ ‚ÊÁ⁄UáÊË ∑§Ë ‚„UÊÿÃÊ ‚  25 fl·¸ ∑§Ë •ÊÿÈ ∑§ √ÿÁQ§ÿÊ  ¥ mÊ⁄UÊ Œ ÿ flÊÁ·¸∑§ ‡ÊÈh
¬˝ËÁ◊ÿ◊ ôÊÊÃ ∑§ËÁ¡∞ —

•ÊÿÈ 20 24 28 32

flÊÁ·¸∑§ ¬˝ËÁ◊ÿ◊ 1427 1581 1771 1996

Find out the annual net premium of the persons at the age of 25 years
from the table given below : 4

Age 20 24 28 32

Annual net premium 1427 1581 1771 1996
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