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Total No. of Question : 29] [Total No. of Printed Pages : 15

C-232204/804-A

efJe<eÙe : ieefCele
Subject : Mathematics

meceÙe : 3 Iebšs] [hetCee&keâ : 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 questioins are compulsory.

(ii) Use of Calculator is not permitted.

efveoxMe : (De) ØeMve ›eâceebkeâ 1 mes 4 lekeâ DeefleueIeg GòejerÙe ØeMve nw~ ØelÙeskeâ ØeMve hej 1 Debkeâ efveOee&efjle nw~

C-232204/804-A P.T.O.
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Instructions :

(a) Questions nos 1 to 4 are very short answer type questions. Each question carry

1 marks.

ØeMve— 1. Ùeefo 1 3 2 4A B
2 5 3 2

    
      

 nw lees A + B keâe ceeeve %eele keâerefpeS~ 1

If 
1 3 2 4A &B
2 5 3 2

    
      

 then find A + B.

ØeMve— 2. Ùeefo ^ ^^
a 2 i j k

    Deewj ^ ^^

b i 4 j k

     hejmhej uecye nQ lees  keâe ceeve %eele keâerefpeS~ 1

If 
^ ^^

a 2 i j k

    and 

^ ^^
b i 4 j k

     are mutually perfendicular then find the value

of .

ØeMve— 3. DeJekeâue meceerkeâjCe : 1

2
2

2

dy dy
2x 3 y 0

dx dx
  

keâer keâesefš SJeb Ieele %eele keâerefpeS~

Find order and degree of differential equation :

2
2

2

dy dy
2x 3 y 0

dx dx
  

(2)

C-232204/804-A
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ØeMve— 4. ceeve %eele keâerefpeS : 1

 
2

logx
dx

x

Evaluate :

 
2

logx
dx

x

efveoxMe : (ye) ØeMve ›eâceebkeâ 5 mes 12 lekeâ ueIeg GòejerÙe ØeMve nw~ ØelÙeskeâ ØeMve hej 2 Debkeâ efveOee&efjle nw~

Instructions :

(b) Questions Nos. 5 to 12 are short answer type questions.  Each question carries

2 marks.

ØeMve— 5. keâe ceeve %eele keâerefpeS : 2

2x x 1 x 1

x 1 x 1

  

 

Find the value of :

2x x 1 x 1

x 1 x 1

  

 

(3)

C-232204/804-A P.T.O.

Ùeefo

Ùeefo
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ØeMve— 6. Cos (sec–1 x + cosec–1 x) keâe ceeve %eele keâerefpeS : 2

Find the valule of Cos (sec–1 x + cosec–1 x).

ØeMve— 7. oMee&FS efkeâ Heâueve  
3x 3 x 0

f x
1 x 0

  
 


 x = 0 hej meblele veneR nw~ 2

Show that the function :

 
3x 3 if x 0

f x
1 if x 0

  
 



is not continuous at x = 0.

ØeMve— 8. Ùeefo    
3 1

P A ,P B
5 5

   Deewj A leLee B mJeleb$e IešveeSb nw lees P(A   B) keâe ceeve %eele

keâerefpeS~ 2

If A and B are independent evernt and    
3 1

P A ,P B
5 5

   then find P(A   B).

ØeMve— 9. DeJekeâue meceerkeâjCe 
dy 1 cos2x

dx 1 cos2x





 keâe JÙeehekeâ nue %eele keâerefpeS~ 2

Find general solution of the differential equation 
dy 1 cos2x

dx 1 cos2x





.

ØeMve— 10. f(x) = cos  x  keâe DeJekeâueve %eele keâerefpeS~ 2

Find the derivative of the function f(x) = cos  x .
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ØeMve— 11. Skeâ jsKee keâer efokeâd keâes pÙee %eele keâerefpeS pees efveoxMeeDeeW kesâ meeLe meceevee keâesCe yeveeleer nw~ 2

Find the direction cosine of a line which makes equal angles with the co-

ordinate ains.

ØeMve— 12. ceeve %eele keâerefpeS : 2

dx
1 tan x

Evaluate :

dx
1 tan x

efveoxMe : (me) ØeMve ›eâceebkeâ 13 mes 23 lekeâ oerIe& GòejerÙe ØeMve nw~ ØeMve ›eâceebkeâ 14, 15 SJeb 21 ceW Deebleefjkeâ efJekeâuhe

nw~ ØelÙeskeâ ØeMve hej 4 Debkeâ efveOee&efjle nw~

Instructions :

(c) Questions Nos. 13 to 23 are long answer type questions.  Questions Nos. 14,

15 and 21 have internal choice. Each question carries 4 marks
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ØeMve— 13. Ùeefo  = em cos–1 x lees efmeæ keâerefpeÙes : 4

 
2

2 2

2

d y dy
1 x x m y 0

dx dx
   

If  = em cos–1 x prove that :

 
2

2 2

2

d y dy
1 x x m y 0

dx dx
   

ØeMve— 14. Jes Devlejeue %eele keâerefpeS efpeveceW f(x) = 4x3 – 6x2 – 72x + 30 Éeje Øeoòe Heâueve f : 4

(De) efvejblej Jeæ&ceeve

(ye) efvejblej Üemeceeve nw

Find the intervals in which the function of given by f(x) = 4x3 – 6x2 – 72x + 30

is :

(a) Strictly increasing

(b) Strictly decreasing

DeLeJee OR

Skeâ Ieve keâe DeeÙeleve 9 mesceer3/meskeâC[ keâer oj mes yeÌ{ jne nw~ Ùeefo Fmekesâ keâesj keâer uebyeeF& 10 mesceer

nw lees Fmekeâe he=‰ keâe #es$eHeâue efkeâme oj mes yeÌ{ jne nw ?
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The volume of a cube is increasing at the rate of 9 cm3/sec. If its core is 10

cm at what rate the surface area is increasing ?

ØeMve— 15. Ùeefo  
4x 3 2

f x , x
6x 4 3


 


 lees efmeæ keâerefpeÙes efkeâ meYeer 

2
x

3
  kesâ efueÙes fo f(x) = x nw~ f keâe

Øeefleueesce Heâueve keäÙee nw ? 4

If  
4x 3 2

f x , x
6x 4 3


 


 prove that for every 

2
x

3
  fo f(x) = x find inverse function

of f.

DeLeJee OR

leerve Heâueve f : N  N, g : N  N leLee h : N  R hej efJeÛeej keâerefpeS peneB :

f(x) = 2x

g(y) = 3y + 4

h(z) = sin z, V x, y, z N

efmeæ keâerefpeS efkeâ

ho(gof) = (hog) of
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Consider f : N  N, g : N  N and h : N  R defined as :

f(x) = 2x

g(y) = 3y + 4

h(z) = sin z, V x, y, z N

Show that

ho(gof) = (hog) of

ØeMve— 16. heemeeW kesâ Skeâ peesÌ[s keâes leerve yeej GÚeueves hej efÉkeâeW (doublets) keâer mebKÙee keâe ØeeefÙekeâlee yebšve

%eele keâerefpeÙes~ 4

A pair of dice is thrown three times. Find the probability distribution of getting

doublets.

ØeMve— 17. efmeæ keâerefpeS efkeâ : 4

2

2 2 2 2

2

a ab ac

ba b bc 4a b c

ca cb c
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Prove that :

2

2 2 2 2

2

a ab ac

ba b bc 4a b c

ca cb c



 



ØeMve— 18. DeJekeâue meceerkeâjCe  2

2

dy 1
1 x 2xy

dx 1 x
  


 keâes nue keâerefpeÙes peneB y = 0 leye x = 1 4

Solve the differential equation

 2

2

dy 1
1 x 2xy

dx 1 x
  



where y = 0 and x = 1

ØeMve— 19. Skeâ JÙeefòeâ kesâ yeejs ceW %eele nQ efkeâ Jen 4 ceW mes 3 yeej melÙe yeesuelee nw~ Jen Skeâ heemes keâes GÚeuelee

nw Deewj yeleelee nw efkeâ Fme hej Deeves Jeeueer mebKÙee 6 nw~ Fme yeele keâer ØeeefÙekeâlee %eele keâerefpeS efkeâ

heemes hej Deeves Jeeueer mebKÙee 6 ner nw~ 4

A man is known to speak truth 3 out of 4 times. He throws a die and reporps

that it is a six. Find the probability if is actually a six.

ØeMve— 20. ceeve ueerefpeS a, b


 Deewj c


 leerve meefoMe Fme Øekeâej nQ efkeâ a 3, b 4


   Deewj c 5

  leLee

FveceW mes ØelÙeskeâ DevÙe oes meefoMeeW kesâ ÙeesieHeâue hej uecyeJele nQ~ lees a b c
 
   %eele keâerefpeS~ 4
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Let a, b


 and c


 be three vectors shuch that a 3, b 4


   and c 5

  each one

of them being perpendicular to the sum of the other two find a b c
 
  .

ØeMve— 21. efmeæ keâerefpeÙes : 4

11 1 x
tan x cos

2 1 x
  

   

Prove that :

11 1 x
tan x cos

2 1 x
  

   

DeLeJee OR

efmeæ keâerefpeÙes :

1 1x 1 1
tan tan

x 2x 1 4
     

       

Prove that :

1 1x 1 1
tan tan

x 2x 1 4
     

       

ØeMve— 22. Gme meceevlej ÛelegYe&gpe keâe #es$eHeâue %eele keâerefpeS efpemekeâer mebueive YegpeeS ˆ ˆ ˆa 3i j 4k  


 Deewj

ˆ ˆ ˆb i j k  


 Éeje oer ieÙeer nw~ 4
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Find the area of parallalagram which adjacent side are ˆ ˆ ˆa 3i j 4k  


 and

ˆ ˆ ˆb i j k  


.

ØeMve— 23.
 

 

xe 1 sinx
dx

1 cosx



  keâe ceeve %eele keâerefpeÙes~ 4

Evaluate :

 
 

xe 1 sinx
dx

1 cosx





efveoxMe : (o) ØeMve ›eâceebkeâ 24 mes 29 lekeâ oerIe& GòejerÙe ØeMve nw~ ØeMve ›eâceebkeâ 26 SJeb 27 ceW Deebleefjkeâ efJekeâuhe

keâe ØeeJeOeeve nw~ ØelÙeskeâ ØeMve hej 6 Debkeâ efveOee&efjle nw~

Instructions :

(d) Question Nos 24 to 29 are long answer type questions. Question Nos 26 and

27 have internal choice. Each question carries 6 marks.

ØeMve— 24. Ùeefo xy = ex–y nes, lees efmeæ keâerefpeÙes : 6

 
2

dy logx

dx 1 10gx
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if xy = ex–y prove that :

 
2

dy logx

dx 1 10gx




ØeMve— 25. 20

x six x
dx

1 cos x



  keâe ceeve %eele keâerefpeÙes~ 4

Evaluate :

20

x six x
dx

1 cos x





ØeMve— 26. Ùeefo Je›eâ x = y2  SJeb jsKee x = 4 mes efIeje ngDee #es$eHeâue x = a Éeje oes yejeyej YeeieeW ceW efJeYeeefpele

neslee nw, lees a keâe ceeve %eele keâerefpeÙes~ 6

If the area bounded by the curve x = y2 and line x = 4 is equally divided into two

parts by x = a find the value of a.

DeLeJee OR

x De#e kesâ Thej leLee Je=òe x2 + y2 = 8x SJeb hejJeueÙe y2 = 4x ceW ceOÙeJeleea #es$e keâe #es$eHeâue

%eele keâerefpeS~

Find the area lying above x anis and included between the circle x2 + y2 = 8x

and inside of the parabola y2 = 4x.
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ØeMve— 27. meceleueeW  ˆ ˆ ˆr i j k 6  


 Deewj  ˆ ˆ ˆr 2i 3 j 4k 5   


 kesâ ØeefleÛÚsove leLee efyevog (1, 1, 1) mes

peeves Jeeues meceleue keâer meefoMe meceerkeâjCe %eele keâerefpeS~ 6

Find the vector equation of the plane passing through the interfection of the

plane  ˆ ˆ ˆr i j k 6  


 and  ˆ ˆ ˆr 2i 3 j 4k 5   


 and the point (1, 1, 1).

DeLeJee OR

jsKeeDeeW 
x 1 y 1 z 1

7 6 1

  
 


 Deewj 

x 3 y 5 z 7

1 2 1

  
 


 kesâ yeerÛe vÙegvelece otjer %eele keâerefpeS~

Find the shortest distance between the lines.

x 1 y 1 z 1

7 6 1

  
 



         and

x 3 y 5 z 7

1 2 1

  
 



ØeMve— 28. DeeuesKeerÙe efJeefOe mes Heâueve z = 3x + 9y keâe vÙegvelece ceeve efvecveefueefKele DeJejesOeeW kesâ Devleie&le

%eele keâerefpeS : 6
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x + 3y   60

x + y  10

x   y

x  0, y  0

Solve the following linear programming graphically :

Minimize

z = 3x + 9y

subject to the following constraints.

x + 3y   60

x + y  10

x   y

x  0, y  0
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ØeMve— 29. DeeJÙetn 
3 5

A
1 1

 
   

 keâes meceefcele Deewj efJe<ece meceefcele DeeJÙetn kesâ Ùeesie kesâ ™he ceW ØeoefMe&le

keâerefpeÙes~ 6

Express the matrix 
3 5

A
1 1

 
   

 as the sum of symmetric and skew symmetric

matrices.

——


