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¥…ËEÚŒ±{…EÚ ¥…M…« III ( OPTIONAL GROUP III — COMMERCE ) 

¥™……¥…∫…… ™…EÚ M… h…i… B¥…Δ ∫……ΔŒJ™…EÚ“ — |…l…®… {…j… 
( BUSINESS MATHEMATICS AND STATISTICS — First Paper ) 

∫…®…™… :  3 
4
1

 
P…h]‰ı 

{…⁄h……»EÚ : 60 
 

 {…Æ˙“I……Ãl…™……Â E‰Ú  ±…B ∫……®……x™…  x…nÊ˘∂… : 
 GENERAL INSTRUCTIONS TO THE EXAMINEES : 
 1. {…Æ˙“I……l…‘ ∫…¥…«|…l…®… +{…x…‰ |…∂x… {…j… {…Æ˙ x……®……ΔEÚ + x…¥……™…«i…:  ±…J…Â* 

  Candidate must write first his / her Roll No. on the question 
paper compulsorily. 

 2. |…∂x… {…j… E‰Ú  Ω˛xn˘“ ¥… +ΔO…‰V…“ ∞¸{……xi…Æ˙ ®…Â  EÚ∫…“ |…EÚ…Æ˙ EÚ“ j…÷ ]ı / +xi…Æ˙ /  ¥…Æ˙…‰v……¶……∫… 
Ω˛…‰x…‰ {…Æ˙  Ω˛xn˘“ ¶……π…… E‰Ú |…∂x… EÚ…‰ ∫…Ω˛“ ®……x…Â* 

 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. ∫…¶…“ |…∂x… EÚÆ˙x…‰ + x…¥……™…« ΩÈ˛* |…∂x… GÚ®……ΔEÚ 21 ®…Â +…xi… Æ˙EÚ  ¥…EÚ±{… ΩÈ˛* 
All the questions are compulsory. Question Nos. 21 has internal 
choice. 

 4. |…i™…‰EÚ |…∂x… EÚ… =k…Æ˙ n˘“ M…<« =k…Æ˙-{…÷Œ∫i…EÚ… ®…Â Ω˛“  ±…J…Â* 
  Write the answer to each question in the given answer-book only. 
 5.  V…∫… |…∂x… E‰Ú BEÚ ∫…‰ + v…EÚ ∫…®……x… +ΔEÚ ¥……±…‰ ¶……M… ΩÈ˛, =x… ∫…¶…“ ¶……M……Â EÚ… Ω˛±… BEÚ 

∫……l… ∫…i…i…¬  ±…J…Â* 
  For questions having more than one part carrying similar marks, 

the answers of those parts are to be written together in 
continuity. 
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 6. |…∂x… ∫…ΔJ™…… 2 ∫…‰ 5 i…EÚ + i… ±…P…⁄k…Æ˙…i®…EÚ ΩĘ̀* 
  Question Nos. 2 to 5 are very short answer type. 

 7. |…∂x… ∫…ΔJ™…… 16 EÚ…‰ O……°Ú {…j… {…Æ˙ Ω˛“ Ω˛±… EÚÆÂ̇* 
  Question No. 16 is to be attempted on graph paper only. 

 8. =k…Æ˙-{…÷Œ∫i…EÚ… E‰Ú {…j……Â E‰Ú n˘…‰x……Â +…‰Æ˙  ±… J…™…‰* ™… n˘ EÚ…‰<« Æ˙°√Ú EÚ…™…« EÚÆ˙x…… Ω˛…‰, i……‰ =k…Æ˙-
{…÷Œ∫i…EÚ… E‰Ú +Œxi…®… {…fiπ`ˆ…Â {…Æ˙ EÚÆÂ˙ +…ËÆ˙ <∫…‰  i…Æ˙UÙ“ ±……<x……Â ∫…‰ EÚ…]ı EÚÆ˙ =∫… {…Æ˙ ""Æ˙°√Ú 
EÚ…™…«'' +Δ EÚi… EÚÆ˙ nÂ̆* 

  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. |…∂x… GÚ®……ΔEÚ 1 E‰Ú S……Æ˙ ¶……M… ( i, ii, iii i…l…… iv) ΩÈ˛* |…i™…‰EÚ ¶……M… E‰Ú =k…Æ˙ E‰Ú S……Æ˙ 
 ¥…EÚ±{… (+, §…, ∫… B¥…Δ n˘ ) ΩĘ̀* ∫…Ω˛“  ¥…EÚ±{… EÚ… =k…Æ˙…I…Æ˙ =k…Æ˙-{…÷Œ∫i…EÚ… ®…Â 
 x…®x……x…÷∫……Æ˙ i…… ±…EÚ… §…x……EÚÆ˙  ±…J…Â : 

 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 : 

 |…∂x… GÚ®……ΔEÚ 

Question No. 

∫…Ω˛“ =k…Æ˙ EÚ… GÚ®……I…Æ˙ 

Correct letter of 
the Answer 

 

 1. (i)    

 1. (ii)   

 1. (iii)   

 1. (iv)   

1. (i) ™… n˘ 
x

xxf
−

π
=

2

cos)(  , 
2
π

=x  {…Æ˙ ∫…Δi…i… ΩË˛, i……‰ ⎟
⎠
⎞

⎜
⎝
⎛ π
2

f  EÚ… ®……x… ΩË˛ 

  (+) 0 (§…) 
2
π  

  (∫…) 1 (n˘) – 1. 
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 If 
x

xxf
−

π
=

2

cos)(  is continuous at 
2
π

=x  , then the value of    

⎟
⎠
⎞

⎜
⎝
⎛ π
2

f  is 

  (A) 0 (B) 
2
π  

  (C) 1 (D) – 1. 1
2   

(ii) xex cos  EÚ… x  E‰Ú ∫……{…‰I… +¥…EÚ±… ΩË˛ 

  (+) )sin(cos xxex −  (§…) )sin(cos xxex +  

  (∫…) )cos(sin xxex −  (n˘) xex sin− . 

 Differential of xex cos  with respect to x  is 

  (A) )sin(cos xxex −  (B) )sin(cos xxex +  

  (C) )cos(sin xxex −  (D) xex sin− . 1
2   

(iii) ∫ x
x

xe x d 12 2

4

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛ +
+  EÚ… ®……x… ΩĘ̈ 

  (+) c
x

xex +−+
1

3
2

3

 (§…) c
x

xex +++
1

3
2

3

 

  (∫…) c
x

xex +−+ 3

3

3
1

3
2  (n˘) c

x
xe x +++ 3

3

3
1

3
2 . 

 The value of ∫ x
x

xe x d 12 2

4

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛ +
+  is 

  (A) c
x

xex +−+
1

3
2

3

 (B) c
x

xex +++
1

3
2

3

 

  (C) c
x

xex +−+ 3

3

3
1

3
2  (D) c

x
xe x +++ 3

3

3
1

3
2 . 1

2   

 (iv) ∫ 2

tan

1

1

x
e x

+

−

xd  EÚ… ®……x… ΩĘ̈ 

  (+) ce x ++ )1( 2
 (§…) c

x
e x

+
+

−

2

tan

1

1

 

  (∫…) ce x +
−1tan  (n˘) c

x
ex

+
+ 21

. 
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 The value of ∫ 2

tan

1

1

x
e x

+

−

xd  is 

  (A) ce x ++ )1( 2
 (B) c

x
e x

+
+

−

2

tan

1

1

 

  (C) ce x +
−1tan  (D) c

x
ex

+
+ 21

. 1
2   

2. ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
−
+

1
1

d
d

x

x

e
e

x
 EÚ… ®……x… Y……i… EÚ“ V…B*  

 Find the value of ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
−
+
1
1

d
d

x

x

e
e

x
. 1 

3. 
1

log
1 −→ x

xe

x
Lim

 EÚ… ®……x… Y……i… EÚ“ V…B*  

 Find the value of 
1

log
1 −→ x

xe

x
Lim

. 1 

4. BEÚ EΔÚ{…x…“ EÚ… ±……M…i… °Ú±…x… xxC 31000)( +=  B¥…Δ ®……ΔM… °Ú±…x… )30()( xxp −=  ΩĘ̈* 

±……¶… °Ú±…x… Y……i… EÚ“ V…B*  

 The cost function of a company is xxC 31000)( +=  and the demand 
function is )30()( xxp −= . Find the profit function.  1 

5. +¥…EÚ±… ∫…®…“EÚÆ˙h… 

x
y
c

x
yy

d
dd

d
+=  EÚ“ P……i… B¥…Δ EÚ…‰ ]ı  ±… J…B*  

 Write down the order and degree of the differential equation

x
y
c

x
yy

d
dd

d
+= . 1 

6. ™… n˘ axaxy ee loglog 22 −⎟
⎠
⎞⎜

⎝
⎛ ++=  ΩË˛, i……‰ 

x
y

d
d  Y……i… EÚ“ V…B*  

 If axaxy ee loglog 22 −⎟
⎠
⎞⎜

⎝
⎛ ++= , then find 

x
y

d
d .  2 

7. ™… n˘ °Ú±…x… 
⎪⎩

⎪
⎨
⎧

=

≠=
0      ,    

0,3sin
)(

xk

x
x

x
xf   

 0=x  {…Æ˙ ∫…Δi…i… ΩË˛, i……‰ k  EÚ… ®……x… Y……i… EÚ“ V…B*  
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 If the function 
⎪⎩

⎪
⎨
⎧

=

≠=
0      ,    

0,3sin
)(

xk

x
x

x
xf  

 is continuous at 0=x , then find the value of k.  2 

8. °Ú±…x… 
⎩
⎨
⎧

<−
≥+

=
0    ,2
0    ,2

)(
xx
xx

xf  

 E‰Ú  ±…B 0=x  {…Æ˙ +¥…EÚ±…x…“™…i…… EÚ“ V……ƒS… EÚ“ V…B*  
 Examine the differentiability at x = 0 for the function 

 
⎩
⎨
⎧

<−
≥+

=
0    ,2
0    ,2

)(
xx
xx

xf  2 

9. ⎟
⎠
⎞

⎜
⎝
⎛

−
+

xba
xba

x e sin
sinlog

d
d  EÚ… ®……x… Y……i… EÚ“ V…B*  

 Find the value of ⎟
⎠
⎞

⎜
⎝
⎛

−
+

xba
xba

x e sin
sinlog

d
d . 2 

10. ∫ x
e

e
x

x

d
4 2−

 EÚ… ®……x… Y……i… EÚ“ V…B* 

 Find the value of ∫ x
e

e
x

x

d
4 2−

.  2 

11. x1sin−  EÚ… x  E‰Ú ∫……{…‰I… ∫…®……EÚ±…x… EÚ“ V…B* 
 Integrate x1sin−  with respect to x . 2 

12. ∫ ++ 12
d

2 xx
x  EÚ… ®……x… Y……i… EÚ“ V…B* 

 Find the value of ∫ ++ 12
d

2 xx
x . 2 

13. BEÚ =i{……n˘EÚ EÚ… ®……ΔM… °Ú±…x… 
2

30 xp −
=  ΩË˛, V…Ω˛…ƒ x  <EÚ…<™……Â EÚ“ ∫…ΔJ™…… ¥… p  |… i… 

<EÚ…<« ®…⁄±™… ΩË˛* =i{……n˘x… EÚ… ¥…Ω˛ ∫i…Æ˙ Y……i… EÚ“ V…B  V…∫…E‰Ú  ±…B E÷Ú±… +…™… + v…EÚi…®… Ω˛…‰* 
+ v…EÚi…®… +…™… ¶…“ Y……i… EÚ“ V…B*  

 The demand function of a producer is 
2

30 xp −
= , where x is the 

number of units and p is the price per unit. Find the production level 
for which revenue is maximum. Also find out maximum revenue. 2  

14. BEÚ =i{……n˘EÚ EÚ… ∫…“®……xi… ±……M…i… °Ú±…x… 
93

3
+

=
x

MC  ΩĘ̈* ™… n˘ Œ∫l…Æ˙ ±……M…i… 16 Ø˚0 ΩË˛, 

i……‰ 9 <EÚ…<™……Â E‰Ú =i{……n˘x… E‰Ú  ±…B +…Ë∫…i… ±……M…i… Y……i… EÚ“ V…B*  
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 The marginal cost function of a manufacturer is 
93

3
+

=
x

MC .  If 

fixed cost is Rs. 16, then find the average cost for producing 9 units. 2   

15. BEÚ =i{……n˘EÚ EÚ… ∫…“®……xi… ±……M…i… °Ú±…x… 
252

1000
+x

 ΩË˛* ™… n˘ E÷Ú±… ±……M…i… Ø˚{…™……Â ®…Â ΩĘ̈, i……‰ 

=i{……n˘x… 100 <EÚ…<™……Â ∫…‰ 300 <EÚ…<™……Â §…g¯…x…‰ {…Æ˙ ±……M…i… ®…⁄±™… ®…Â  EÚi…x…“ ¥…fi r˘ Ω˛…‰M…“ ? 

 The marginal cost function of a producer is 
252

1000
+x

. If total cost is in 

rupees, then what will be the increase in cost if production is 
increased from 100 units to 300 units. 2   

16. °Ú±…x… xy 2=  EÚ… O……°Ú J…” S…™…‰, V…Ω˛…ƒ ]3 ,3[−∈x *  

 Draw the graph of the function xy 2= , where ]3 ,3[−∈x . 3 

17. ∫
π

++

2
 

0
) sin)(2sin(1

d cos
xx

xx  EÚ… ®……x… Y……i… EÚ“ V…B* 

 Find the value of ∫
π

++

2
 

0
) sin)(2sin(1

d cos
xx

xx . 3  

18. ¥…GÚ axy =2  , axyx 422 =+  i…l…… x-+I… E‰Ú ®…v™… I…‰j…°Ú±… Y……i… EÚ“ V…B* 

 Find the area between the curve axy =2 , axyx 422 =+   and  x-axis. 3 

19. BEÚ EΔÚ{…x…“ EÚ…‰ x  <EÚ…<™……ƒ =i{……n˘x… EÚÆ˙x…‰ B¥…Δ =xΩ‰˛ §…‰S…x…‰ ®…Â ±……M…i… B¥…Δ +…™… GÚ®…∂…: 
20150100 xC ⋅+=  i…l…… xR 3=  ΩË˛*  EÚi…x…“ <EÚ…<™……ƒ =i{……n˘x… EÚ“ V……™…  EÚ ±……¶… 

+ v…EÚi…®… Ω˛…‰ ? + v…EÚi…®… ±……¶… ¶…“ Y……i… EÚ“ V…B* 
 A company has cost of production and revenue of sell for x units are  

20150100 xC ⋅+= and xR 3=  respectively. How many units should be 
produced for maximum profit ? Also find out maximum profit. 3 

20. BEÚ ]ı“0 ¥…“0  x…®……«i…… Y……i… EÚÆ˙i…… ΩË˛  EÚ x  <EÚ…<™……Â E‰Ú =i{……n˘x… B¥…Δ  ¥…{…h…x… E‰Ú  ±…B =∫…EÚ“ 
E÷Ú±… ±……M…i… °Ú±…x… 100004500500)( 2 ++= xxxC  u˘…Æ˙… |…n˘Ã∂…i…  EÚ™…… V…… ∫…EÚi…… ΩË˛* 

™… n˘ |…i™…‰EÚ <EÚ…<« §……V……Æ˙ ®…Â 9,000 Ø˚0 EÚ“ n˘Æ˙ ∫…‰ §…‰S…“ V…… ∫…E‰Ú, i……‰ ±……¶…-Ω˛… x… Æ˙ Ω˛i…  §…xn÷̆ 
Y……i… EÚ“ V…B*  

 A TV manufacturer knew that his total cost for producing and 
marketing x units can be represented by the function 

100004500500)( 2 ++= xxxC . If each unit can be sold at the rate of 
Rs. 9,000 in market, then find break-even point. 3 
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21. +¥…EÚ±… ∫…®…“EÚÆ˙h… xx
x
y

elog
d
d

=   

+l…¥…… 

 +¥…EÚ±… ∫…®…“EÚÆ˙h… yyx exe
x
y −− += 2

d
d  EÚ…‰ Ω˛±… EÚ“ V…B*  

 Solve the differential equation xx
x
y

elog
d
d

=   

OR 

 Solve the differential equation yyx exe
x
y −− += 2

d
d . 3  

22. °Ú±…x… )3)(2)(1()( −−−= xxxxf  ]4 ,0[∈∀x  E‰Ú  ±…B ±…O……xV… ®…v™… ®……x… |…®…‰™… EÚ… 

∫…i™……{…x… EÚ“ V…B* 
 Verify the Lagrange’s mean value theorem for the function 

)3)(2)(1()( −−−= xxxxf  ]4 ,0[∈∀x . 4 

23. °Ú±…x… xxxz 9618 23 +−=  E‰Ú +xi…Æ˙…±… [ 1, 9 ] ®…Â + v…EÚi…®… +…ËÆ˙ x™…⁄x…i…®… ®……x… Y……i… 
EÚ“ V…B* 

 Find the maximum and minimum values of the function 
xxxz 9618 23 +−=  in the interval [ 1, 9 ]. 4 

24. ™……‰M… EÚ“ ∫…“®…… E‰Ú ∞¸{… ®…Â ∫…®……EÚ±… EÚ“ {… Æ˙¶……π…… EÚ… ={…™……‰M… EÚÆ˙ xx d 
2 

1

2∫  EÚ… ®……x… Y……i… 

EÚ“ V…B* 
 Using the definition of the integral as limit of sum, find the value of 

xx d 
2 

1

2∫ . 4 

25. BEÚ §…“®…… EÚ®{…x…“ E‰Ú  ¥… ¶…z… §…π……Á E‰Ú ±……¶… x…“S…‰  n˘™…‰ M…™…‰ ΩÈ˛ : 

¥…π…« 1980 1985 1990 1995 

±……¶… ( 1,000 Ø˚0 ®…Â ) 36·06 39·12 42·81 47·38 

 ¥…π…« 1986 E‰Ú  ±…B +…x…÷®…… x…i… ±……¶… Y……i… EÚ“ V…B* 
 The profits for different years of an insurance company are given 

below: 
 Year 1980 1985 1990 1995 

Profit (in Rs. 1,000) 36·06 39·12 42·81 47·38 
 Calculate the expected profit for the year 1986. 4 
    


