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Year of quality education
19th

Reg. No.
ift;u Øekad a-

CLASS XII dksM ua- Code No.

MATHEMATICS
xf.kr

Time allowed : 3 hours] [Maximum Marks : 100
fu/kkZfjr le; % 3 ?k.Vs] [vf/kdre vad % 100
General Instructions :

1. All questions are compulsory.

2. The question paper consists of 29 questions divided into four sections  A,B, C and D. Section A comprises 10 questions

of one marks each, Section B comprises of 12 questions of four marks each, Section C comprises of 7 questions of six

marks each.

3. All questions in Section A are to be answered in one word, one word, one sentence or as per the exact requirement of

question.

4. There is no overall choice. However, internal choice has been provided in 4 question of four marks each and 2 questions

of six marks each, You have to attempt only one of the alternatives in all such questions.

5. Use of calculators is not permitted.

lkekU; funsZ”k %

1 lHkh iz”u vfuok;Z gSaA

2 bl iz”u i= esa 29 iz”u gSa tks rhu [k.Mksa esa foÒkftr gSa v] c] rFkk lA [k.M v esa 10 ç”u gSa ftuesa ls çR;sd ,d vad dk gSA [k.M c esa 12 iz”u]

gSa ftuesa ls çR;sd pkj vad dk gSA [k.M l esa 7 iz”u gSa ftuesa ls çR;sd N% vad dk gSA

3 [k.M v ds lHkh iz”uksa dk mÙkj ,d “kCn esa] ,d okD; vFkok iz”u dh vko”;drk vuqlkj fn;s tk ldrs gSaA

4 iw.kZ iz”ui= esa fodYi ugha gSA fQj Hkh pkj vadksa okys 4 iz”uksa esa rFkk N% vadksa okys 2 iz”uksa esa vkUrfjd fodYi gSaaA ,sls lÒh ç”uksa es ls vkidks ,d

gh fodYi djuk gSA

5 dSydqysVjksa ds iz;ksx dh vuqefr ugha gSA

SECTION A
[k.M v

 Please check that this question paper contains 6 printed pages.
 Code number gives on the right hand side of the question paper should be written on the title page of the answer-book by

the candidate.
 Please check that this question paper contains 29 questions.
 Please write down the serial number of the question before attempting it.
 dì;k tk¡p dj ysa fd bl iz'u&i= esa eqfnzr i’̀B 6 gSaA
 iz”u&i= esa nkfgus gkFk dh vksj fn, x, dksM uEcj dks Nk= mÙkj&iqfLrdk ds eq[k&i’̀B ij fy[ksaA
 dì;k tk¡p dj ysa fd bl iz”u&i= esa 29 iz”u gSaA
 dì;k iz'u dk mÙkj fy[kuk 'kq: djus ls igys] iz'u dk Øekad vo'; fy[ksaA
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1. Evaluate : eku Kkr dhft, %

1 1
1 0 2 0 1 2

0 2
2 0 1 1 0 2

2 3





 
                

 Ans.=






















325

202

110

2. If the vectors kjibkjia ˆ3ˆ2ˆ,ˆˆˆ2 


and kjic ˆ5ˆˆ3  


 are coplanar, find the value of .

;fn lfn’k kjibkjia ˆ3ˆ2ˆ,ˆˆˆ2 


 rFkk kjic ˆ5ˆˆ3  


 ,d leryh; gS] rks  dk eku Kkr dhft,A Ans 2

3. Find the vector equations of a line which passes through the point (1, 2, 3) and is    parallel to the line

3

62

7

3

1

2  zyx

   fdlh js[kk ds dkfrZd rFkk lfn’k lehdj.k Kkr dhft, tks fcanq ¼1] 2] 3½ ls gksdj tkrh gS rFkk js[kk
3

62

7

3

1

2  zyx

ds lekarj gSA Ans )3142()321( kjikj  

4. A binary operation * on the set of rational number Q, is defined as a * b = a + b + ab. Check the operation * for

associativity. Ans.*   YES  associative

,d ifjes; la[;k okys leqPp; Q ij dh xbZ f} & v/kkjh lafØ;k dks a*b = a  + b + ab }kjk O;Dr djrs gSA tk¡p dhft, fd * lkgp;Z

ÁfØ;k gSA

5. Evaluate : eku Kkr dhft, : sin
11sin

3 2

        
. Ans. =1

6. Find a unit vector in the direction of the resultant of vectors ˆ ˆ ˆ ˆ ˆ ˆ ˆ ˆi + 2j + 3k,  i + 2j + k and 3i +j.  Ans.

25

453 kji 

lfn”kksa ˆ ˆ ˆ ˆ ˆ ˆ ˆ ˆi + 2j + 3k,  i + 2j + k  3i +j. vkSj dh ifj.kkeh n”kk esa ,dkad lafn”k Kkr dhft,A

7. If
22

1cotsin 11 







  x , then the value of x .

;fn
22

1cotsin 11 







  x , rc x dk eku gksxk Ans

5

1

8. Find the projection of the vector ˆ ˆ ˆ ˆ ˆ ˆi  2j + k on the vector 4i  4j + 7k .   Ans.
9

19

lfn”k ˆ ˆ ˆ ˆ ˆ ˆi  2j + k  4i  4j + 7k dh lfn'k ij ÁyEork Kkr dhft,A

9. If a i j k  


    and b j k 


  , find a vector c


 such that a c b 
  

 and . 3a c 


 . Ans.
3

225 kji 

;fn a i j k  


   rFkk b j k 


  , rks lfn”k c


Kkr dhft, ;fn a c b 
  

rFkk . 3a c 


 A
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10. Evaluate : eku Kkr dhft, % 4

0
1 sin 2 dx.x



  Ans. 12 

SECTION B
[k.M c

11. Solve the differential equation )1log(log  xyy
dx

dy
x  .

vody lehdj.k )1log(log  xyy
dx

dy
x  dks gy dhft,AAns : c

x

y
x loglogloglog 








or / vFkok

Solve the differential equation   0421 22  xxy
dx

dy
x .Find its particular solution, given that y = 0 when x = 0 .

vody lehdj.k   0421 22  xxy
dx

dy
x  dks gy dhft,A bl lehdj.k dk fuf”pr gy Kkr dhft, fn;k gS y = 0 tc x = 0 Ans

  0
3

4
1

3
2 

x
xy

12. If a,b,c are non-zero numbers,show that : ;fn a,b,c “kwU;ksRrj la[;k,Wa gS rks n”kkZb, %

))()((4

2

2

2

baaccb

cbcac

cbbab

cabaa






.

13. Evaluate : eku Kkr dhft,  



0 sincos1 x

xdx . Ans  





sin

14. Find the distance of the point )10,5,1(   from the point of intersection of the line
12
2

4
1

3
2 





 zyx

 and

the plane 5 zyx .Ans unit13

lery 5 zyx ,oa js[kk
12
2

4
1

3
2 





 zyx

ds çfrPNsn fcUnq ,oa fcUnq )10,5,1(  ds chp dh nwjh gS A

15. Consider a function f:  5,R     given by 2( ) 9 6 5,f x x x   where R  is the set of all non-negative real

numbers. show that ‘f’ is invertible with 1 6 1
( )

3

x
f x  

 .

  eku yhft, fd Qyu f:  5,R    , 2( ) 9 6 5,f x x x   }kjk ifjÒkf’kr gS] tgkWa R lÒh okLrfod /kuksRrj la[;kvksa dk

leqPp; gSA n”kkZb, fd f dk çfrykse 1 6 1
( )

3

x
f x  

 ls çkIr gksrk gSA
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16. If 1 2(sin ) ,y x prove that : ;fn 1 2(sin )y x gks] rks fl) dhft, %
2

2

2
(1 ) 2x x

d y dy

dx dx
   .

Or vFkok

If ( sin )x a    & )cos1(  ay find
22

2  at
dx

yd . Ans
adx

yd

a
ec

dx

d
ec

dx

yd 1

sin

1

2
cos

2

1

2
cos

2

1

2/

2

2
22

2

2














;fn ( sin )x a    vkSj (1 cos ),
2

y a


     ij
2

2

dx

yd
 Kkr dhft,A

17. The function f is given by fn;k x;k Qyu f gSA








































2

2

2

)2(

)sin1(

cos

sin1

)(

2

2







 ifx

ifx

ifx

x

xb
a

x

x

xf
.

Find the values of a and b if f is continuous at
2

x


 . a rFkk b dk eku Kkr dhft, ;fn
2

x


 ij lrr~ gSA

Ans
3

8
;

3

1
 ba

18. Form the differential equation corresponding to y2 = a(b –x2), where a and b are arbitrary constants.

y2 = a(b –x2) ds vody lehdj.k Kkr dhft,] tgkWa a rFkk b vpj fLFkjkad gSA Ans 0
2

2

2
















dx

dy
y

dx

dy
x

dx

yd
xy

19. The mean and variance of a binomial distribution are 4 and
3
4  respectively. Find P(x  1).

f}inh; forj.k esa cgqyd rFkk izlj.k Øe’k% 4 rFkk
3
4  gSA P(x  1) Kkr dhft,A Ans. =

729

728

729

1
1)1,(

6,3/1,3/2





xp

nqp

20. Find the intervals in which the function f given by f(x) = sin x – cos x, 0  x  2 is (i) increasing, (ii)

decreasing . Ans 












 

2,
4

7
&)

4

3
,0(,

4

7
,

4

3

or

Find the approximate value of f(5.001), where f(x) = x3 – 7x2 +15. Ans - 99534 

Qyu f tks f(x) = sin x – cos x, ls fn;k gS] x ds (i) fufEu"B (ii) mfPp"B eku Kkr dhft,] tcfd 0  x  2 A

;k

f(5.001) dk lfUudV eku Kkr dhft, tc f 3 2( ) 7 15x x x   gSA
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21. Evaluate: dk eku Kkr dhft,A dx
x

xx






4

21

1

sin  . Ans cx  221 )(sin
4

1

or ;k

Evaluate: dk eku Kkr dhft,A  
 dx

xxx
x

)3)(2)(1(
12  .Ans )3log(

2

1
)2log(

3

1
)1log(

6

1
 xxx

22. Solve for x: x dk eku Kkr dhft, % 1 1sin sin 2
3

x x
   . Ans

28

3
x

SECTION C
[k.M l

23. If



















312

321

111

A , find A–1 and use it to solve the system of equations:

x + y + 2z = 0; x + 2y –z =9; x – 3y + 3z = -14. Ans





























135

419

543

11

1

2,3,1

1A

zyx

;fn



















312

321

111

A  rks A–1 dk eku Kkr dhft, rFkk bldk mi;ksx lehdj.k

x + y + 2z = 0; x + 2y –z =9; x – 3y + 3z = -14. dks gy djus esa dhft,A

24. Evaluate :eku Kkr dhft, %   257 24 xx

dx - Ans  =



















 

53

53
log

320

1

17

5
tan

1710

1
2

22
1

xx

xx

x

x

25. Find the point on the line
6

3

3

2

2

1 





 zyx  at a distance 3 from the point (1,- 2,3) .

js[kk
6

3

3

2

2

1 





 zyx ij og fcUnq Kkr dhft, tks fcUnq ¼1]-2]3½ ls 3 dh nwjh ij gksAAns 





 

7

39
,

7

5
,

7

13
&)

7

3
,

7

23
,

7

1
(

or vFkok

Find the vector and cartesian form of the equation of the plane containing the lines

   kjikjir 23732 


 and // to line    kjikjir 72233 


 .

ml ry dh lfn”k rFkk dkrhZ; :i esa lehdj.k Kkr dhft,] ftl ij    kjikjir 23732 


 rFkk //

   kjikjir 72233 


 js[kk,Wa gSaA Ans   04984517&04984517 


kjirzyx
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26. Draw the rough sketch of 2 1y x  and 2 1y x   and find the area enclosed by the two curves.

2 1y x  rFkk 2 1y x   dk [kkdk [khafp, rFkk nksuks oØksa ls f?kjs {ks= dk {ks=Qy Kkr dhft,A Ans Ans  Required Area

=   







 

1

0

1

0

112 dxxdxx
2

3

8
unit

27. Prove that the height and the radius of the base of an open cylinder of given surface area and maximum volume

are equal.

fl) dhft, fd ,d [kqys csyu dh ÅWapkbZ rFkk f=T;k leku gksxh ftldk i’̀B {ks=Qy rFkk vf/kdre vk;ru fn;k gksA

or vFkok

Show that the semi-vertical angle or a cone of maximum volume and of given slant height is 1tan 2 .

n”kkZb, fd ,d “kadq dk v)Z”kh’kZ dks.k 1tan 2 gksxk ftldh fr;Zd ÅWapkb rFkk vf/kdre vk;ru fn;k gSA

28. A producer has 30 and 17 units of labour and capital respectively which he can use to produce two types of

goods X and Y. To produce one ulnit of X, 3 units of capital and  2 units of labour are required and to produce

one unit of Y, 3 units of labour and 1 unit of capital is required. If X and Y are priced at 100 and 120

respectively, how should the producer use his resources to maximize the total revenue ? From the LPP and

solve it.

,d mRiknd ds ikl Øe”k% 30 rFkk 17 bdkb;kWa Je rFkk iwWath dh gSa ftlls og nks çdkj ds mRikn X rFkk Y mRikfnr djrk gSA X

dh ,d bdkbZ dk mRiknu djus ds fy, 3 bdkbZ iwWath dh rFkk 2 bdkbZ Je dh vko”;drk gksrh gS vkSj Y dh ,d bdkbZ mRikfnr

djus ds fy, 3 bdkbZ Je dh rFkk 1 bdkbZ iWawth dh vko”;drk gksrh gSA ;fn X vkSj Y dh dher Øe”k% 100  vkSj 120  gS] rks

mRiknd dqy vkxe dks vf/kdre djus ds fy, vius lalk/kuksa dk fdl çdkj mi;ksx djsxk \ jSf[kd çksxzkeu leL;k ¼LPP) cukdj

gy dhft,AAns  z = 100 x + 120 y ;    1260)8,3(max8,30,0)0,
3

17
();10,0(:,173,3032;0,  atPyxyxyx

29. In a test an examinee either guesses or copies or knows the answer to multiple choice question with four chices

out of which one is correct option. The probability that he makes a guess is
1

3
. The probability that he copies

the answer is
1

6
. The probability that the answer is correct, given that he copied it is

1

8
. Find the probability

that he knows the answer to the question, given that he correctly answered it.

,d ijh{kk esa cgqfodYih; ç”u ftlds pkj fodYi fn, x, gSa vkSj ftuesa ls ,d lgh fodYi gS] ftudk mRrj ijh{kkFkhZ ;k rks vuqeku

yxkdj ;k udy djds ;k tkurs gq, nsrk gSaA mlds vuqeku yxkus dh çkf;drk
1

3
 gSA mlds udy djus dh çkf;drk

1

6
gSA mRrj
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ds lgh gksus dh çkf;drk ;s ekurs gq, fd mRrj udy djds fd;k x;k gSa dh çkf;drk
1

8
gSA çkf;drk Kkr dhft, fd ç”u dk fn;k

x;k mRrj lgh gSaA Ans
29

24

************************
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