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General Instructions :- 
1. All question are compulsory. 

2. The question paper consists of 29 questions divided into three sections 

A,B and C. Section – A comprises of 10 question of 1 mark each. Section 

– B comprises of 12 questions of 4 marks each and  Section – C 

comprises of 7 questions of 6 marks each . 

3. There is no overall choice. However, internal choice has been provided in 

4 question of four marks and 2 questions of six marks each. You have to 

attempt only one lf the alternatives in all such questions. 

4. Use of calculator is not permitted. 

5. Please check that this question paper contains 10 printed pages.    
6. Code number given on the right hand side of the question paper should be 

written on the title page of the answer-book by the candidate.    
Time : 3  Hours                                               vf/kd r e le; : 3   

Maximum Marks : 100                                       vf/kd r e vad  : 100 

Total No. Of Pages :10                                       d qy i`"B ksa d h la[;k : 10                                                                                                                             

                                                    PREPREPREPRE----BOARD EXAMINATION 20BOARD EXAMINATION 20BOARD EXAMINATION 20BOARD EXAMINATION 2013131313    ----11114444    

CLASS – XII               CBSE               MATHEMATICS 

PART PART PART PART ––––    AAAA    

Q.1 

For the determinant 

11 12 13

21 22 23

31 32 33

a a a

a a a

a a a

, find the value of 

21 11 22 12 23 13
,

ij
a A a A a A A+ + is cofactor of element aij. 

lkj f.kd  

11 12 13

21 22 23

31 32 33

a a a

a a a

a a a

 ds fy, 21 11 22 12 23 13
,a A a A a A+ + d k eku  Kkr  d hft , t cfd 

ij
A  vo;o aij d k lg[k.M  gSA   Ans.= 0     

Q.2 If the binary operation *, defined on Q, is defined as a * b = 2a + b – ab, 

for all a, b∈Q, find the value of  3 * 4. 

;fn  ,d  f} vk/kkj h lafØ ;k *, leqPp; Q ij  bl izdkj  ifj Hkkf’kr  gS fd  a * b = 2a + b 

– ab, lHkh a, b∈Q d s fy,] r ks 3 * 4 d k eku  K kr  d hft ,A Ans. – 2  

Q.3 

If 














−

=

3

2

1

A , and [ ]412 −−−=B , Find ( )T
AB . 

;fn  














−

=

3

2

1

A  r Fkk [ ]412 −−−=B  r ks ( )T
AB  d k eku  K kr  d hft ,A Ans 

















−−

−−

−−

1284

321

642

 

Q.4 
If a 3, b 2= =

rr
 and 3=•

→→

ba find 
→→

× ba . Ans : 3  

;fn  a 3, b 2= =
rr

 r Fkk 3=•
→→

ba  gS] r ks 
→→

× ba  K kr  d hft ,A 

1 2 
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Q.5 Is sine function onto in the set of real numbers ? Give reasons. 

D;k Qyu  sine okLr fod la[;kvksa d s lewg esa vkPN knd  gS \ d kj .k n hft ,A Ans.= not 

onto 

Q.6 
Prove that: fl) d hft , fd %   

25

24

5

3
cos2sin 1 −=
















−−  . 

Q.7 
If a

r
 is a unit vector and ( ).( ) 8,x a x a− + =

r r r r

find x
r

. Ans. =3  

;fn  a
r
 ,d  ,d kad  lfn ”k gS r Fkk ( ).( ) 8,x a x a− + =

r r r r

 r ks x
r

 d ks eku  K kr  d hft ,A 

Q.8 

Evaluate : eku  K kr  d hft , % dx
ee

ee
xexe

xexe

∫
−

−
log2log3

log4log5

. Ans. =
3

3
x

 

Q.9 
It is given that at x = 1, the function 962 24 ++− axxx attains its 

maximum value, on the interval [0, 2]. Find the value of a. Ans. f ’(x) = 0 

Then  a = 120 

;fn  fn ;k gS fd  varj ky [0, 2] esa x = 1 ij  Qyu  962 24 ++− axxx mPpr e 
eku  iz kIr  d jr k gS] r ks a a d k eku  K kr  d hft ,A Ans. =120 

Q.10 

Let A =

















542

354

323

-  Express A as sum of two matrices such that one is 

symmetric and the other is skew symmetric. 

eku k 
















542

354

323

 A d ks ,sls n ks vkO;wgksa d s ;ksx ds : i esa fyf[ k, ft u esa ls ,d lefer 

vkO;wg r Fkk n wlj k fo’ke lefer  vkO;wg gSA Ans. 

( ) ( )
















−

−

+

















=−++=

02/12/1

2/101

2/110

52/72/5

2/753

2/533

2

1

2

1 TT
AAAAA  

PART PART PART PART ––––    BBBB    

Q.11 

Evaluate :eku  K kr  d hft , % ∫ −−

−−

+

−
dx

xx

xx
11

11

cossin

cossin
 discuss the importance 

of integration (unity) in life.- ANS : Importance of integration (unity): (i) 

united we stand. Divided we fall.(ii) union is strength. 

( ){ } xxxxx −−−− −1sin211
2

π
=

( ) xxxxdxxIxdxx −+−−==− −−− ∫∫ 1
2

1
21sin

2

1
sin&sin

4 111

π
   

Q.12 Write in the simplest form: lj yr e : e esa  fyf[k,  

% 








−++

−−+−

xx

xx

sin1sin1

sin1sin1
tan 1  Ans=.

2

x
  

or vFkok 

IF π=++ −−− zyx 111 coscoscos , then prove that  

12222 =+++ xyzzyx . 

;fn  π=++ −−− zyx 111 coscoscos , r ks fl) dj ks fd 

12222 =+++ xyzzyx  . 

Q.13 A pair of dice is thrown. Find the probability of getting 7 as a sum, if it is 

3 4 
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known that second dice always exhibits a prime number   Ans.
6

1

36

18
36

3

=   

n ks ikls ,d  lkFk Qsad s t kr s gSaA ikls ij  vk, vad ks d k ;ksx 7  gksu s d h çkf;dr k K kr  

d hft , t cfd  n wljs ikls ij  lnSo ,d  vÒ kT; la: ;k gh vk,A  

Q.14 Find the foot of the perpendicular drawn from the point A (1,0,3) to the 

join of the pints B(4,7,1) and C(3,5,3). Ans. 







3

17
,

3

7
,

3

5
foot  

fcUn q A (1,0,3) ls lejs[k fcUn qvksa B(4,7,1) r Fkk C(3,5,3) ij  [khaps x, y Ec d k ikn  

K kr  d hft ,A  

Q.15 
If  ,i j k+ +$ $ $

2 5 ,3 2 3i j i j k+ + −$ $ $ $ $
 and 6i j k− −$ $ $

 are the position vectors of 

the pints A,B,C and D respectively, find the angle between AB
uur

 and CD
uur

. 

Deduce that AB
uur

 and CD
uur

 are collinear. Ans. DCBA
vr

λπθ == &   

    or    

Points L, M,N divide the sides BC,CA and AB of triangle ABC in the 

ratio 1:4, 3:2 and 3:7 respectively. Prove that AL BM CN+ +
uur uuur uur

 is a vector 

parallel to CK
uur

, where K divides AB in the ratio 1:3. 

Ans. 






 −+
=

−+
=++

4

43

10

4
,

10

43 cab
KC

cba
NCMBLA

rrrr
 

;fn  ,i j k+ +$ $ $ 2 5 , 3 2 3i j i j k+ + −$ $ $ $ $
 r Fkk 6i j k− −$ $ $

 Ø e”k%  fcUnq A,B,C r Fkk D d s 

fLFkfr  lfn ”k gSa r ks AB
uur

 r Fkk CD
uur

 d s chp d k d ks.k K kr  d hft , A r dZ } kj k cr kb, fd 

AB
uur

 r Fkk CD
uur

 laj s[k gSA     

    vFkok 

fcUn q L, M,N fd lh f=Ò qt  ABC d h Ò qt kvksa BC,CA r Fkk AB d ks Ø e”k%  1: 4, 3 : 2 

r Fkk 3 : 7 ds vu qikr  es ckWaV r s gSaA fl) d hft , fd AL BM CN+ +
uur uuur uur

lfn ”k CK
uur

ds lekUr j 

gS t cfd  K, AB d ks 1  %  3  ds vu qikr  esa foÒ kft r  d jr k gSA  

Q.16 
Solve the following differential equation : 

2
( 2 ) 0ydx x y dy− + = . 

fu Eu  vod y lehd j .k gy d hft , %  
2

( 2 ) 0ydx x y dy− + = . Ans cy
y

x
+= 2  

    or vFkok 

Solve the following differential equation:fu Eu  vod y lehdj .k gy d hft, 

% xx
dx

dy
xxx +=+++ 223 2)1( . 

Ans. xxxydx
xx

xx
dy

12

2

2

tan
2

1
)1log(

4

3
)1log(

2

1

)1)(1(

2 −−+++=⇒
++

+
=∫ ∫      

Q.17 Let { } { }: 2, 3, 4,5 3, 4,5,9f → and { } { }: 3, 4,5,9 7,11,15g → be functions 

defined as f(2)=3,f(3)= 4,f(4)= 5, f(5) = 5 and g(3) = g(4) = 7 and g(5) = 

g(9) = 11. Find gof. Also find the domain and the range of gof. 

eku  yhft , Qyu  { } { }f : 2, 3, 4, 5 3, 4, 5, 9→ r Fkk { } { }g : 3, 4, 5, 9 7,11,15→ bl çd kj  

ifj Ò kf’kr  gS fd  f(2) = 3, f(3) = 4, f(4) = 5, f (5) = 5 r Fkk g (3) = g (4) = 7 and 

g (5) = g (9) = 11 vkSj gSA K kr  d hft ,] r Fkk bld k çkar  vkSj  ifjlj  Ò h K kr  d hft,A.    
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Ans. ( ) ( ) ( ) ( ){ } { } { }11,7,5,4,3,2,11,5,11,4,7,3,7,2: == rangedomaingof  

Q.18 Find the intervals in which the function f given by 

14)2log(2)( 2 ++−−= xxxxf is (i) increasing, (ii) decreasing . Ans : 

f ( x) is increasing on ( 2 , 3 ) and decreasing on ( )∞,3  

Qyu  f t ks 14)2log(2)( 2 ++−−= xxxxf , ls fn ;k gS] x ds (i) fu fEu"B  (ii) 

mfPp"B  eku  K kr  d hft ,]A 

Q.19 
Form the differential equation corresponding to ( )xbxaey

x sincos += , 

where a and b are arbitrary constants. Ans : Required differential Equation 

; 022
2

2

=+







− y

dx

dy

dx

yd
 

( )xbxaey x sincos += d s vod y lehdj .k K kr  d hft ,] t gkWa a r Fkk b vpj  fLFkj kad  gSA 

Q.20 

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













〉+
−

−
=+

〈+
−

−

=

4
4

4
4

4
4

4

)(

xb
x

x
xba

xa
x

x

xf     

.Ans 1;1 −== ba        

Find the values of a and b if f is continuous at x = 4. a r Fkk b d k eku  K kr  

d hft , ;fn  x = 4 ij  lrr ~ gSA    

Q.21 Using properties of determinants, prove : lkj f.kd ksa d s xq.k & /keksZ d k ç;ksx d jrs 

gq, fl) d hft , fd 

))()()()((

)(

)(

)(
222

22

22

22

cbacbaaccbba

abcba

cabac

bcacb

++++−−−=

+

+

+

 . 

or / vFkok 

If  ;fn  

cos sin

sin cos

i
A

i

θ θ

θ θ
=
 
   , then prove by the principle of 

mathematical r ks xf.kr h ; vkxeu  d s fl)kar  } kj k fl) d j ks fd  induction that 

:

cos sin

sin cos

n
n i n

A
i n n

θ θ

θ θ
=
 
   . 

Q.22 

Evaluate : eku  K kr  d hft , ( )∫ +

2/

0

.cottan

π

dxxx  Ans. 2π   

   or / vFkok 

Evaluate : eku  K kr  d hft , ∫
− +

+
π

π

.
cos1

)sin1(2
2

dx
x

xx
 Ans. 2π   

                                                                                                                                                                                    PART PART PART PART ––––    CCCC 

Q.23 

Evaluate : eku  K kr  d hft , ∫ −

2/

0

1 .)(sintan2sin

π

dxxx  Ans. 1
2

−
π

                 

7 

6 
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Q.24 

Use the product 

















−

−

−

















−

−

−

216

329

102

423

320

211

to solve the following 

system of equations : x - y + 2 z = 1 ; 2 y – 3 z = 1 ; 3 x – 2 y + 4 z = 2 . 

















−

−

−

















−

−

−

216

329

102

423

320

211

 d s xq.ku d k ç;ksx djd s fu Eu lehdj .k fud k; d ks 

gy d hft , :  x - y + 2 z = 1 ; 2 y – 3 z = 1 ; 3 x – 2 y + 4 z = 2 . A Ans 

AB=I &

















−

−

−

=−

216

329

102
1

A   ;  x = 0,y = 5,z = 3 

Q.25 

Find the area of the region enclosed by the parabola yx =2
 the line y = 

x + 2 and the x- axis . .  

  

 

                                                 OR 

Using integration find the area of the region bounded by the parabola 

xy 42 ≤ and the circle 944 22 ≤+ yx .Ans. Required Area 









−+=
















−−×+=









−+ −−∫∫ 3

1
sin

8

9

16

9

12

2
2

3

1
sin

2

9
2

22

9

4

1

22

1

3

4
249

2

1
22 11

2/3

2/1

2

2/1

0

ππ
dxxdxx  

lekd yu  d k iz;ksx dj rs gq, ij oy; xy 42 ≤ r Fkk oÙ̀ k 944 22 ≤+ yx  d s e/;or hZ  

{ ks= d k { ks=Qy K kr  d hft,A 

Q.26 A farmer wants to construct a circular well and a square garden in his 

field. He wants to keep sum of their perimeters fixed. Then prove that the 

sum of their areas is least when the side of square garden is double the 

radius of the circular well. Do you think good planning can save energy, 

time and money?     Yes every work done in a panned way proves to be 
more fruitful. If a student makes a planning for his studies he can do 

wonders.              
                                                 

                                            OR 

An open topped box is to be constructed by removing equal squares from 
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each corner of a 3 metre by 8 metre rectangular sheet of aluminium and 

folding up the sides. Find the volume of the largest such box. Do you 

think good planning can save energy, time and money?     Yes every work 
done in a panned way proves to be more fruitful. If a student makes a 

planning for his studies he can do wonders.           Ans. Length = 3 – 

2x ; breadth = 8- 2x & height = x ( )( ) 0)('2823)( =∴−−= xfxxxxf  

3

27

200
&3,

3

2
,3 mvolumexx =≠=  

,sY;wfefu ;e d h 3  m × 8  m d h vk;r kd kj  pkn j  osQ izR;sd  d ksu s ls leku  oxZ d kV us ij 
cu s ,Y;wfefu ;e osQ Qyd ksa d ks eksM +d j  < Ddu  j fgr  ,d  lan wd  cu ku k gSA bl izd kj  cu s 
lanwd  d k vf/d r e vk;r u K kr  d hft ,A 

Q.27 The probability that a student entering a college will graduate is 0.6. find 

the probability that out of a group of 6 students 

(i) None   (ii) At least one   (iii) At most 3 will graduate. 

,d  fo| ky; esa ços” k y su s okys ,d  fo| kFkhZ d s Lu kr d  gksus d h çkf;d r k 0 -6 gSA çkf;d r k 

K kr  d hft , fd  6  fo| kfFkZ;ksa d s lewg esa  

(i) ,d  Ò h u gha (ii) d e ls d e ,d   (iii) vf/kd  ls vf/kd  3  fo| kFkhZ Lu krd  gksaxsA 

AAns. ( ) ( ) ( )
3125

1424
,

15625

15561
,

15625

64
iiiiii   

Q.28 Find the vector equation in the scalar product form, of the plane passing 

trough the pints (1, 0, 1), (3, 2, 2)− and parallel to the line 

( )kjijir 32 +−++=
→

λ . A Ans ( ) 624 =−−⋅ kjir
r

 

fcUn qvksa (1, 0, 1), (3, 2, 2)−  ls t ku s okyk ler y t ks fd  j s[kk 

( )kjijir 32 +−++=
→

λ d s lekUr j  gS] fd vfn ”k xq.ku  : i esa lfn ”k lehd j .k 

fyf[k, A  

Q.29 A farmer decides to plant upto 10 hectares with cabbages and potatoes. He 

decides to grow at least 2 but not more than 8 hectares of cabbages and at 

least 1 but not more than 6 hectares of potatoes. If he can make a profit of 

1500 per hectare on cabbages and  2000 per hectare on potatoes, how 

should he plan his farming so as to get the maximum profit? From an LPP 

and solve it graphically. Do you agree with the massage that the 

protection of wild life is utmost necessary to preserve the balance in 

environment?  

,d  fd lku  10  gsDV svj  { ks= es v kyw r Fkk x ksÒ h mxk u s d k fu ”p; d jr k gSA og d e ls d e 

2  gsDVsvj  r Fkk vf/kd ls vf/kd  8 gsDV svj  { ks= esa xksÒh mxku s d k fu ”p; d jrk gS r Fkk d e 

ls d e 1  gsDV vj  r Fkk vf/kd  ls vf/kd  6  gsDV vj  { ks= es vkyw mxku s d k fu ”p ; d jr k gSA 

;fn  mls 15 00 #-  çfr  gsDV svj  d k ykÒ xksÒ h ij  rFkk 2 0 00 #-  çfr  gsDV svj  d k ykÒ vkyw 

ij  gks r ks vf/kdr e ykÒ ds fy, mls fd l çd kj  d h — f’k ;kst u k cu ku h pkfg,\ ,d  

j Sf[kd  çksxz keu  leL;k (LPP) cu kb, r Fkk xz kQ } kjk bls gy d hft ,A A  

  Ans : max18000)6,4(20001500,61,82,10 max =∴+=≤≤≤≤≤+ atZyxzyxyx  

Keeping the “save environment” factor in mind, we agree that the 

protection of wildlife is utmost necessary to maintain the balance in 

environment as their protection preserves the food chain. 

 
                                                                                    **********//********************//********************//********************//**********    

                
HHHHAAAAPPPPPPPPIIIINNNNEEEESSSSSSSS    IIIISSSS    NNNNOOOOTTTTHHHHIIIINNNNGGGG    MMMMOOOORRRREEEE    TTTTHHHHAAAANNNN    GGGGOOOOOOOODDDD    HHHHEEEEAAAALLLLTTTTHHHH    AAAANNNNDDDD    

A BAD MEMORY.A BAD MEMORY.A BAD MEMORY.A BAD MEMORY. 
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