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efJe<eÙe : JÙeeJemeeefÙekeâ ieefCele
Subject : Business Mathematics

meceÙe : 3 Iebšs] [hetCeeËkeâ : 100
Time : 3 Hours] [Maximum Marks : 100

meeceevÙe efveoxMe :

(1) meYeer ØeMve DeefveJeeÙe& nQ~

(2) kewâuekegâuesšj kesâ ØeÙeesie keâer Devegceefle veneR nw~

General Instructions :

(i) All questions are compulsory.

(ii) Use of calculator is not permitted.

efveoxMe :

(i) ØeMve ›eâceebkeâ 1 Jemlegefve‰ ØeMve nw~ FmeceW leerve KeC[ nQ — KeC[ (De), KeC[ (ye) SJeb KeC[ (me)~

KeC[ (De) ceW yengefJekeâuheerÙe ØeMve, KeC[ (ye) ceW efjòeâ mLeeveeW keâer hetefle& keâerefpeS leLee KeC[ (me) ceW

efvecveefueefKele keâLeve ‘melÙe’ DeLeJee ‘DemelÙe’ efueefKeS Jeeues ØeMve nQ~ ØelÙeskeâ KeC[ ceW 5 ØeMve nQ leLee

nj KeC[ ceW 1 Debkeâ DeeJebefšle nQ~
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Question No. 1 is an objective type question. It has three parts – Part (A), Part

(B) and Part (C). In Part (A) Multiple choice questions, in Part (B) Fill in the

blanks and in Part (C) Write the following statements ‘true’ or ‘false’ type

questions are given. Each part has 5 questions and each question carries 1

mark.

(ii) ØeMve ›eâceebkeâ 2 mes 8 lekeâ Deefle ueIeg GòejerÙe ØeMve nQ~ ØelÙeskeâ ØeMve hej 2 Debkeâ DeeJebefšle nQ~

Question Nos. 2 to 8 are very short answer type questions. Each question

carries 2 marks.

(iii) ØeMve ›eâceebkeâ 9 mes 13 lekeâ Deefle ueIeg GòejerÙe ØeMve nQ~ ØelÙeskeâ ØeMve hej 3 Debkeâ DeeJebefšle nQ~

Question Nos. 9 to 13 are very short answer type questions. Each question

carries 3 marks.

(iv) ØeMve ›eâceebkeâ 14 mes 19 lekeâ ueIeg GòejerÙe ØeMve nQ~ ØelÙeskeâ ØeMve hej 4 Debkeâ DeeJebefšle nQ~ ØelÙeskeâ

ØeMve ceW Deebleefjkeâ efJekeâuhe efoÙee ieÙee nw~

Question Nos. 14 to 19 are short answer type questions. Each question carries

4 marks. Each question has an internal choice.

(v) ØeMve ›eâceebkeâ 20 mes 23 lekeâ kesâ ØeMve oerIe& GòejerÙe ØeMve nQ~ ØelÙeskeâ ØeMve hej 5 Debkeâ DeeJebefšle nQ~

ØelÙeskeâ ØeMve ceW Deebleefjkeâ efJekeâuhe efoÙee ieÙee nw~
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Question Nos. 20 to 23 are long answer type questions. Each question carries

5 marks. Each question has an internal choice.

(vi) ØeMve ›eâceebkeâ 24 SJeb 25 oerIe& GòejerÙe ØeMve nQ~ ØelÙeskeâ ØeMve hej 6 Debkeâ DeeJebefšle nQ~ ØelÙeskeâ ØeMve

ceW Deebleefjkeâ efJekeâuhe efoÙee ieÙee nw~

Question Nos. 24 and 25 are long answer type questions. Each question carries

6 marks. Each question has an internal choice.

(KeC[-De)

(Part-A)

ØeMve—1. mener efJekeâuhe Ûegvekeâj efueefKeS : 1×5=5

Choose and write the correct option :

(i) Ùeefo 
2 4

0
3 x

  nes, lees x keâe ceeve nw :

(De) 2

(ye) 6

(me) 4

(o) 3

If 
2 4

0
3 x

  then the value of x is :

(a) 2

(b) 6

(3)
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(4)
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(c) 4

(d) 3

(ii) Ùeefo 
2x y 3y 6 0

6 4 6 4

   
   

   
 nw, lees x keâe ceeve nw :

(De) 3

(ye) 5

(me) 6

(o) 2

If 
2x y 3y 6 0

6 4 6 4

   
   

   
, then the value of x is :

(a) 3

(b) 5

(c) 6

(d) 2

(iii) Ùeefo meceeßeÙeCe iegCeebkeâ 0.8 leLee 0.2 nes, lees menmecyevOe iegCeebkeâ keâe ceeve nw :

(De) 0.16

(ye) 0.4

(me) 0.04

(o) FveceW mes keâesF& veneR



(5)
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If coefficients of regression are 0.8 and 0.2 then the value of correlation

coefficient is :

(a) 0.16

(b) 0.4

(c) 0.04

(d) None of these

(iv) Ùeefo n efmekeäkeâeW keâes Skeâ meeLe GÚeuee peeÙes, lees ØeefleoMe& meceef° keâer mebKÙee nQ :

(De) 2n-1

(ye) n

(me) 2n

(o) 2n

If n coins are throwing simultaneously, then the number of sample points

are :

(a) 2n-1

(b) n

(c) 2n

(d) 2n

(v)
2

0

sin x dx


  keâe ceeve nw :

(De) —1

(ye) 1

(me) 2

(o) —4



(6)
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Value of 
2

0

sin x dx


 is :

(a) –1

(b) 1

(c) 2

(d) –4

(KeC[-ye)

(Part-B)

ØeMve—1. efjòeâ mLeeveeW keâer hetefle& keâerefpeS : 1×5=5

Fill in the blanks :

(i) Ùeefo efkeâmeer meejefCekeâ keâer oes hebefòeâÙeeB meJe&mece neW, lees meejefCekeâ keâe ceeve .............. nesiee~

If two rows of determinant are identical, then the value of the determinant

will be _______.

(ii) Skeâ Jeie& DeeJÙetn A meceMece DeeJÙetn keânueelee nw, Ùeefo ..............

A square matrix A is said to be an idempotent matrix, if _______.

(iii)    xe f x f x dx    keâe ceeve .............. neslee nw~

The value of    xe f x f x dx    is _______.

(iv)
1 1 1

tan x cot
x

   
  

 
 keâe ceeve .............. nw~

The value of 
1 1 1

tan x cot
x

   
  

 
 is _______.



(7)
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(v) meefoMe ^ ^^
A 2 i 7 j 3k


    keâe ceeheebkeâ .............. nw~

The modulus of vector 
^ ^^

A 2 i 7 j 3k


    is _______.

(KeC[-me)

(Part-C)

ØeMve—1. efvecve keâLeve ‘‘melÙe’’ nQ DeLeJee ‘‘DemelÙe’’ efueefKeS : 1×5=5

Write “true” or “false” in the following statements :

(i) men mebyebOe iegCeebkeâ, meceeßeÙeCe iegCeebkeâeW keâe meceevlej ceeOÙe neslee nw~

The value of coefficient of correlation is Arithmetic mean of coefficient of

regression.

(ii) tan–1x keâe ceeve cosec–1

21 x

x

 
 
 
 

 neslee nw~

The value of tan–1x is cosec–1

21 x

x

 
 
 
 

.

(iii) Ùeefo 
^ ^^

A 2 i j k


    nes, lees A A 6
 

 

If 
^ ^^

A 2 i j k


   , then A A 6
 

 

(iv) efyevog (—2, 3) mes peeves Jeeueer jsKee keâe meceerkeâjCe efpemekeâer ØeJeCelee —4 nw, 4x + y + 5 = 0 nw~

The equation of the line passing through the piont (–2, 3) and with slope

–4, is 4x + y + 5 = 0.

(v) Je=òe x2 + (y + 2)2 = 9 keâe kesâvõ (0, —2) nw~

The centre of the circle x2 + (y + 2)2 = 9 is (0, –2).
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ØeMve—2. Ùeefo Cov(x, y) = 8, Var(x) = 9, Var(y) = 16 neW, lees menmecyevOe iegCeebkeâ %eele keâerefpeS~ 2

If Cov(x, y) = 8, Var(x) = 9 and Var(y) = 16, then find the coefficient of correlation.

ØeMve—3. ceeve %eele keâerefpeS : 2

1 cos2x dx I

Evaluate :

1 cos2x dx I

ØeMve—4. Skeâ Ieveekeâej heemes keâes HeWâkeâkeâj Gmekesâ Thejer Heâuekeâ hej efJe<ece Debkeâ Deeves keâer ØeeefÙekeâlee %eele keâerefpeS~ 2

Find the probability of getting an odd number on the uppermost face in throwing

a dice.

ØeMve—5. ceeve %eele keâerefpeS : 2

1 1 1
tan 2cos 2sin

2
   
  

  

Evaluate :

1 1 1
tan 2cos 2sin

2
   
  

  

ØeMve—6. efmeæ keâerefpeS efkeâ : 2

cos–1(2x2 – 1) = 2 cos–1x

Prove that :

cos–1(2x2 – 1) = 2 cos–1x

ØeMve—7. Ùeefo 
^ ^^

A 2 i j 3 k


    Deewj ^ ^^
B 3 i 5 j 2k,


    lees A B
 

  %eele keâerefpeS~ 2

If 
^ ^^

A 2 i j 3 k


    and 
^ ^^

B 3 i 5 j 2k,


    then find A B
 

 .



(9)
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ØeMve—8. Ùeefo A 4i j k    leLee B pi 2j 3k    hejmhej uecye nQ, lees p keâe ceeve %eele keâerefpeS~ 2

If A 4i j k    and B pi 2j 3k    are mutually perpendicular, then find the

value of p.

ØeMve—9.  
1

x x 3
 keâes DeebefMekeâ efYevve ceW JÙeòeâ keâerefpeS~ 3

Resolve  
1

x x 3
 into partial fractions.

ØeMve—10. 2

2x 1

x x 12



 
 keâes DeebefMekeâ efYevve ceW JÙeòeâ keâerefpeS~ 3

Resolve 2

2x 1

x x 12



 
 into partial fraction.

ØeMve—11. ceeve %eele keâerefpeS : 3
3 2

3

2

w 1 w

1 w w

w w 1

peneB w FkeâeF& kesâ Ievecetue nw~

Evaluate :
3 2

3

2

w 1 w

1 w w

w w 1

where w be the cube root of unity.

ØeMve—12. Ùeefo 
3 2

A
7 5

 
  
 

 leLee 
6 7

B
8 9

 
  
 

 nes, lees (AB)–1 keâe ceeve %eele keâerefpeS~ 3

If 
3 2

A
7 5

 
  
 

 and 
6 7

B
8 9

 
  
 

, then find the value of (AB)–1.
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ØeMve—13. Ùeefo    
1 1

P A , P B
4 2

   Deewj  
1

P A B
8

   nes, lees  P A B  Deewj  P A B  %eele

keâerefpeS~ 3

If    
1 1

P A , P B
4 2

   and  
1

P A B
8

  , then find  P A B and  P A B .

ØeMve—14.
  

2

7x 4

3x 2 1 x



 
 keâes DeebefMekeâ efYevve ceW JÙeòeâ keâerefpeS~ 4

Resolve 
  

2

7x 4

3x 2 1 x



 
 in partial fraction.

DeLeJee / OR

  2

3x 1

x 1 x 1



 
 keâes DeebefMekeâ efYevve ceW yeoefueS~

Resolve 
  2

3x 1

x 1 x 1



 
 in partial fraction.

ØeMve—15. ieefCele keâe Skeâ ØeMve leerve efJeÅeeefLe&ÙeeW keâes nue keâjves kesâ efueS efoÙee ieÙee~ Gvekesâ Éeje nue keâjves

keâer ØeeefÙekeâlee 
1 1

,
2 3

 leLee 
1

4
 nw~ Ùeefo Jes meYeer nue keâjves keâe ØeÙelve keâjW lees ØeMve kesâ nue efkeâS

peeves keâer ØeeefÙekeâlee %eele keâerefpeS~ 4

A question of Mathematics is given to three students to solve. Probability of

solving the question by them are 
1 1

,
2 3

 and 
1

4
 respectively. It they try to solve

it, what is the probability that the problem will be solved ?

DeLeJee / OR

Skeâ Lewues ceW 6 keâeueer ieWoWs, 5 meHesâo ieWoW Deewj 4 veerueer ieWoW nQ~ GveceW mes oes ieWsoW ÙeeÂÛÚÙee yeenj

efvekeâeueer peeleer nQ~ ØeeefÙekeâlee %eele keâerefpeS :

(i) oesveeW ieWo meHesâo neW~

(ii) Skeâ keâeueer Deewj Skeâ meHesâo ieWo neW~
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A bag contains 6 black, 5 white and 4 blue balls and two balls are drawn at

random from it, then find the probability that :

(i) Both the balls are white

(ii) One black and one white ball

ØeMve—16. efmeæ keâerefpeS efkeâ : 4

2
1 11 x 1 1

tan tan x
x 2

 
  

 
  

Prove that :

2
1 11 x 1 1

tan tan x
x 2

 
  

 
  

DeLeJee / OR

Ùeefo tan–12x + tan–13x = 
4


 nes, lees x keâe ceeve %eele keâerefpeS~

Find the value of x, if tan–12x + tan–13x = 
4


.

ØeMve—17. ef$eYegpe ABC ceW meefoMe efJeefOe mes efmeæ keâerefpeS efkeâ : 4

2 2 2b c a
cosA

2bc

 


In  ABC prove that (by vector method) :

2 2 2b c a
cosA

2bc

 


DeLeJee / OR

meceevlej ÛelegYeg&pe ABCD keâe #es$eHeâue %eele keâerefpeS efpemekesâ efJekeâCe& ^^^
3 i j 2k   Deewj ^^^

i 3 j 4k 

nw~
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Find the area of a parallelogram ABCD whose diagonals are 
^^^

3 i j 2k   and

^^^
i 3 j 4k  .

ØeMve—18. Gve jsKeeDeeW kesâ meceerkeâjCe %eele keâerefpeS efpevekesâ De#eeW mes keâšs Devle:KeC[eW keâe Ùeesie Deewj iegCeveHeâue

›eâceMe: 1 Deewj —6 nw~ 4

Find the equation of straight line whose sum and product of intercepts on the

axes are 1 and –6 respectively.

DeLeJee / OR

meceevlej ÛelegYeg&pe kesâ leerve Meer<e& A(3, –1, 2), B(1, 2, –4) Deewj C(–1, 1, 2) nQ~ ÛeewLes Meer<e&

D keâe efveoxMeebkeâ %eele keâerefpeS~

Three vertex of parallelogram ABCD are A(3, –1, 2), B(1, 2, –4) and

C(–1, 1, 2). Find the coordinates of the fourth vertex D.

ØeMve—19. Gme ieesues keâe meceerkeâjCe %eele keâerefpeS efpemekesâ JÙeeme kesâ efmejeW kesâ efveoxMeebkeâ A(2, –3, 4) Deewj

B(–5, 6, –7) nQ~ 4

Find the equation of sphere whose coordinates of end points of the diameter are

A(2, –3, 4) and B(–5, 6, –7).

DeLeJee / OR

Gme Je=òe keâe meceerkeâjCe %eele keâerefpeS pees efyevogDeeW (0, 0), (1, 0) Deewj (0, 2) mes iegpejlee nw~

Find the equation of the circle which passes through the points (0, 0), (1, 0) and

(0, 2).
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ØeMve—20. efmeæ keâerefpeS efkeâ : 5

2

2 2 2 2

2

a ab ac

ba b bc 4a b c

ac bc c



 



Prove that :

2

2 2 2 2

2

a ab ac

ba b bc 4a b c

ac bc c



 



DeLeJee / OR

efmeæ keâerefpeS efkeâ :

1 a 1 1
1 1 1

1 1 b 1 abc 1
a b c

1 1 1 c


 

     
 



Prove that :

1 a 1 1
1 1 1

1 1 b 1 abc 1
a b c

1 1 1 c


 

     
 



ØeMve—21. meceerkeâjCe keâes nue keâerefpeS (DeeJÙetn efJeefOe mes) : 5

2x – y + 3z = 9

x + y + z = 6

x – y + z = 2

Solve the equation (by matrix method) :

2x – y + 3z = 9

x + y + z = 6

x – y + z = 2
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DeLeJee / OR

Ùeefo 

1 2 2

A 2 1 2 ,

2 2 1

 
   
  

 lees A–1 %eele keâerefpeS~

If 

1 2 2

A 2 1 2 ,

2 2 1

 
   
  

 then find AA–1.

ØeMve—22. oes jsKeeDeeW 3x y 1   Deewj x 3y 1   kesâ yeerÛe keâe keâesCe %eele keâerefpeS~ 5

Find the angle between the two lines 3x y 1   and x 3y 1  .

DeLeJee / OR

XY-leue efyevogDeeW (1, 2, 3) Deewj (—3, 4, —5) keâes efceueeves Jeeueer jsKee KeC[ keâes efkeâme Devegheele

ceW efJeYeeefpele keâjlee nw ? Gme efyevog kesâ efveoxMeebkeâ Yeer %eele keâerefpeS~

Find the ratio in which XY-plane divides the line segment formed by joining the

points (1, 2, 3) and (–3, 4, –5). Find the coordinate of the point.

ØeMve—23. Gme ieesues keâe meceerkeâjCe %eele keâerefpeS pees x2 + y2 + z2 – 2x – 4y – 6z – 11 = 0 kesâ mebkesâvõer

nw Deewj Fmemes oesiegveer ef$epÙee keâe nw~ 5

Find the equation of the sphere concentric to the sphere x2 + y2 + z2 – 2x – 4y

– 6z – 11 = 0 and having radius double of it.

DeLeJee / OR

Gme Je=òe keâe meceerkeâjCe %eele keâerefpeS efpemekeâer ef$epÙee 5 nw leLee Je=òe x2 + y2 – 2x – 4y – 20 = 0

keâes yee¢ele: efyevog (5, 5) hej mheMe& keâjlee nw~
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Find the equation of circle with radius 5 and touches the circle x2 + y2 – 2x – 4y

– 20 = 0 externally at the point (5, 5).

ØeMve—24.
 

1

3 2
2

x tan x dx
1 x



  keâe ceeve %eele keâerefpeS~ 6

Find the value of 
 

1

3 2
2

x tan x dx
1 x



 .

DeLeJee / OR

ceeve %eele keâerefpeS :

 
   

8a

0

f x
dx

f x f 8a x 

Evaluate :

 
   

8a

0

f x
dx

f x f 8a x 
ØeMve—25. efvecveefueefKele DeebkeâÌ[eW kesâ efueS ceeOÙe kesâ meehes#e ceeOÙe efJeÛeueve %eele keâerefpeS : 6

i

i

X 2 5 6 8 10 12

f 2 8 10 7 8 5

Find the mean deviation about the mean from the following data :

i

i

X 2 5 6 8 10 12

f 2 8 10 7 8 5

DeLeJee / OR

efvecveefueefKele DeebkeâÌ[eW mes keâeue& efheÙeme&ve keâe men-mecyevOe iegCeebkeâ %eele keâerefpeS :

X 1 2 3 4 5

Y 2 5 7 8 10
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Find the Karl Pearson’s coefficient of correlation from the following data :

X 1 2 3 4 5

Y 2 5 7 8 10

——


