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General Instructions :- 
(i) All Question are compulsory : 

(ii) This question paper contains 29 questions. 

(iii) Question 1-4 in Section A are very sort-answer type question carrying 1 mark each.  

(iv) Question 5-12in Section B are sort-answer type question carrying 2 mark each.  

(v) Question 13-23 in Section C are long-answer-I type question carrying 4 mark each.  

(vi) Question 24-29 in Section D are long-answer-II type question carrying 6 mark each 

(vii) There is no overall choice. However, internal choice has been provided in 3 question 

of four marks and 3 questions of six marks each. You have to attempt only one lf the 

alternatives in all such questions. 

(viii) Use of calculator is not permitted. 

(ix) Please check that this question paper contains 6 printed pages. 

(x) 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. 

lkekU; funsZ'k %  
1. lHkh iz'u vfuok;Z gSaA 
2. bl iz'u i= esa 29 iz'u gS] tks 4 [k.Mksa esa v] c]l o n gSA [k.M & v esa 4 iz'u gSa vkSj izR;sd 

iz'u 1 vad dk gSA [k.M & c esa 8 iz'u gSa vkSj izR;sd iz'u 2 vadks ds gSaA [k.M & l esa 11 iz'u 
gSa vkSj izR;sd iz'u 4 vadks dk gSA [k.M & n esa 6 iz'u gSa vkSj izR;sd iz'u 6 vadks dk gSA 

3. blesa dksbZ Hkh loksZifj fodYi ugha gS] ysfdu vkarfjd fodYi 3 iz'u 4 vadks esa vkSj 3 iz'u 6 vadks 
esa fn, x, gSaA vki fn, x, fodYiksa esa ls ,d fodYi dk p;u djsaA 

4. dSydqysVj dk iz;ksx oftZr gSa A 
5. d`i;k tk¡p dj ysa fd bl iz'u&i= esa eqfnzr i`’B 6 gSaA 
6. iz'u&i= esa nkfgus gkFk dh vksj fn, x, dksM uEcj dks Nk= mÙkj&iqfLrdk ds eq[k& i`’B ij 

fy[ksaA 

                                                                    PREPREPREPRE----BOARD EXAMINATION 201BOARD EXAMINATION 201BOARD EXAMINATION 201BOARD EXAMINATION 2016666    ----11117777    

Time : 3  Hours                                          Maximum Marks : 100    

CLASS CLASS CLASS CLASS ––––    XII    XII    XII    XII                                                                                                                                                                                                                                    MATHEMATICSMATHEMATICSMATHEMATICSMATHEMATICS    

                                           PART PART PART PART ––––    AAAA    (Question 1 to 4 carry 1 mark each.)  

Q.1 Let set A = {3, 5, 6} and set B = {1 ,4 }. A relation R from set A to set B is defined 

as R = {(a,b) ∈ A×B: a–b is an even number}. List the elements of relation R.  

;fn leqPp; A = {3, 5, 6}  vkSj leqPp; B = {1,4} esa lca/ka R bl Ádkj ifjHkkf’kr gS fd leqPp; 

R= {(a,b) ∈ A×B: a–b ,d lela[;k gS}, rks lEcU/k R ds lHkh vo;o Kkr dhft,A 

Q.2 If A is a square matrix such that 
2A I= , then find the simplified value of 

( ) ( )
3 3

A I A I 7A− + + −
.   

;fn A ,d ,slk oxZ vkO;wg gS fd 2A I=  gS] rks ( ) ( )
3 3

A I A I 7A− + + −
 dk ljryre 

eku Kkr dhft, A 

Q.3 Find λ , µ  if ( ) ( ) 027262 =++×++ kjikji µλ . 

λ , µ Kkr dhft, ;fn ( ) ( ) 027262 =++×++ kjikji µλ . 

Q.4 
If ,1)( 2 += xxf  then )17(1−f . ;fn 1)( 2 += xxf ] rc )17(1−f  A  

                                  PART PART PART PART ––––    BBBB    (Question 5 to 12 carry 2 mark each.)  

Q.5 
Solve the equation for 

( )1 1 1x : sin x sin 1 x cos x− − −+ − =
 

x ds fy;s gy dhft, 
( )1 1 1: sin x sin 1 x cos x− − −+ − =  

Q.6 Write the number of all possible matrices of order 2 × 2 with each entry 1, 2 or 3 

dksfV 2 × 2 ds lHkh laHko vkO;wgksa dh la[;k] ftudk izR;sd vo;o 1] 2 vFkok 3 gS] 
fyf[k,A 

Q.7 

Find 

dy

dx  if 
2

1 6x 4 1 4x
y sin

5

−
 − −

=  
  

 

1 2 
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;fn 
2

1 6x 4 1 4x
y sin

5

−
 − −

=  
  

  gS rks 
dy

dx  Kkr dhft,A  

Q.8 
The equation of tangent at (2, 3) on the curve 

2 3y ax b= + is y 4x 5= − Find the value 

of a and b. 

 ;fn odz 
2 3y ax b= + ds fcanq (2, 3) ij Li’kZ js[kk dk lekdhj.k y 4x 5= −

 gS] rks a 

rFkk b ds eku Kkr dhft, A  
Q.9 

Evaluate :eku Kkr dhft, % .222 222

dx
x

x
x

∫    

Q.10 Form the differential equation of the family of circle in the second quadrant and 

touching the coordinate axes. 

f}rh; prqFkkZa’k esa ,sls o`Rrksa ds dqy dk vody lehdj.k Kkr dhft, tks funsZ’kkad 
v{kksa dks Li’kZ djrs gSA 

Q.11 
Find the co-ordinates of the point where the line 

ˆ ˆ ˆ ˆ ˆ ˆr ( i 2j 3k) (3i 4 j 3k)
→

= − − − + λ + +

meets the plane which is perpendicular to the vector 
ˆ ˆ ˆn i j 3k

→

= + +  and at a distance of 
4

11  from origin. 

ml fcanq ds funsZ’kkad Kkr dhft, tgk¡ js[kk 
ˆ ˆ ˆ ˆ ˆ ˆr ( i 2j 3k) (3i 4 j 3k)

→

= − − − + λ + +  ml 

lery dks feyrh gS tks lfn’k 
ˆ ˆ ˆn i j 3k

→

= + + ij yacor gS rFkk ewy fcanq ls 
4

11  dh 
nwjh ij gSA 

Q.12 
The probability that A hits a target is 

1

3
and the probability that B hits it is 

2

5
.If each 

one of A and B shoots at the target, what is the probability that the target is hit ? 

A ds y{;Hksnu dh izkf;drk 
1

3
 rFkk B ds y{;Hksnu dh izkf;drk 

2

5
 gSA ;fn A vkSj B nksuksa 

y{;Hksnu dk iz;kl djsa] rks izkf;drk D;k gS fd y{;Hksnu gks tk,\rFkk  

                                         PART PART PART PART ––––    CCCC    (Question 13 to 23 carry 4 mark each.)  

Q.13 Ishan wants to donate a rectangular plot of land for a school in his village. When he 

was asked to give dimensions of the plot, he told that if its length is decreased by 

50m and breath is increased by 50 m, then its area will remain same, but if length is 

decreased by 10 m and breadth is decreased by 20m, then its area will decrease by 

5300 m
2
. Using matrices, find the dimensions of the plot. Also give reason why 

he wants to donate the plot for a school. 

bZ’kku vius xk¡o esa ,d vk;rkdkj Hkw[k.M] fo|ky; ds fy;s nku nsuk pkgrk gSA 
tc mlls Hkw[k.M dh foek,¡ iwNh xbZa rks mlus crk;k fd ;fn bldh yackbZ 50 eh- 
de rFkk pkSMkbZ 50 eh- c<+k nh tk, rks bldk {ks=Qy leku jgsxk ijUrq ;fn 
bldh yackbZ 10 eh- de dj nh tk, rFkk pkSMkbZ 20 eh- de dj nh tk, rks 
bldk {ks=Qy 5300 eh2 de gks tk,xk A vkO;wvksa ds iz;ksx ls bl IykV dh foek,¡ 
Kkr dhft, A dkj.k Hkh nhft, fd og IykV D;ksa nku nsuk pkgrk gSA 

Q.14 

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

( )
( )

.

2
,

2

sin1

2
,

2
,

cos3

sin1

2

2

3















>
−

−

=

<
−

=

π

π

π

π

xif
x

xq

xifp

xif
x

x

xf       

Find the values of p and q if f is continuous at 
2

π
=x . p rFkk q dk eku Kkr 

dhft, ;fn 
2

π
=x ij lrr~ gSA    

Q.15 
Differentiate ( )

cos xsin xx sin x+
with respect to x. 

( )
cos xsin xx sin x+ dk x ds lkis{k vodyu dhft, A 

Q.16 Show that the equation of normal at any point t on the curve 
3x 3 cost cos t= −  and 

3y 3sin t sin t= − is 
( )3 34 ycos t x sin t 3sin4t− =

 

n'kkZb, fd odz 3x 3 cost cos t= −  rFkk 
3y 3sin t sin t= −  ds fdlh fcanq t ij 

vfHkyac dk lehdj.k ( )3 34 ycos t x sin t 3sin4t− =
.   

                                      or vFkok 

3 4 
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Determine the intervals in which the function
( ) 4 3 2f x x 8x 22x 24x 21= − + − +

 is 

strictly increasing or strictly decreasing. 

varjky Kkr dhft, tgk¡ ij Qyu ( ) 4 3 2f x x 8x 22x 24x 21= − + − +
 fujarj o/kZeku 

vFkok fujarj àkleku gSA 
Q.17 Find the area of the greatest isosceles triangle that can be inscribed in a given ellipse 

having its vertex coinciding with one extremity of major axis.  

fdlh leckgq f=Hkqt dk vf/kdre {ks=Qy Kkr dhft, tks ,d fn;s nh?kZo`Ùk ds vanj cuk gSA ftldk 

'kh"kZ ,d nh?kZv{k ds fljs ij gSA 

                                      or vFkok 

Prove that the least perimeter of an isosceles triangle in which a circle of radius r can 

be inscribed is 6 3 r. 

fl) dhft, fd lef}ckgq f=Hkqt] ftles r f=T;k dk ,d varo`r [khapk x;k gS] dk 
U;wure ifjeki 6 3  gSA 

Q.18 

Evaluate :eku Kkr dhft, % .
9

4

3

dx
x

xx
∫ −

+
  

Q.19 
Solve the differential equation : 

dy
x y x xycot x 0;x 0.

dx
+ − + = ≠  

vody lehdj.k dks gy dhft,% dy
x y x xycot x 0;x 0.

dx
+ − + = ≠  

Q.20 
Given that vectors a, b, c

→ → →

from a triangle such that a b c
→ → →

= + . Find p, q, r, s such that 

area of triangle is 5 6 where 
ˆ ˆ ˆa pi qj rk,

→

= + +  
ˆ ˆ ˆb si 3 j 4k

→

= + +  and  
ˆ ˆ ˆc 3i j 2k.

→

= + −  

fn;k gS fd rhu lfn’k a, b
→ →

rFkk c
→

bl izdkj ,d f=Hkqt cukrs gS fd a b c
→ → →

= + A ,sls 

p, q, r, s Kkr dhft, fd f=Hkqt dk {ks=Qy 5 6 gS tgk¡ 
ˆ ˆ ˆa pi qj rk,

→

= + +  

ˆ ˆ ˆb si 3 j 4k
→

= + +  rFkk 
ˆ ˆ ˆc 3i j 2k.

→

= + −  gSA 
Q.21 Find the coordinates of the point where the line through the points A(3,4,1) and 

B(5,1,6) crosses the XZ plane. Also find the angle which this line makes with the XZ 

plane. 

ml fcanq ds funZs’kkad dhft, tgk¡ ij fcanqvksa A(3,4,1) vkSj B(5,1,6) ls gksdj tkus 
okyh js[kk XZ lery dks izfrPNsn djrh gSA og dks.k Hkh Kkr dhft, tks ;g js[kk 
XZ lery ds lkFk cukrh gSA 

                                      or vFkok 

Find the equation of plane passing through the points A (3, 2, 1), B (4, 2, -2) and C 

(6, 5, -1) and hence find the value of λ for which A (3, 2, 1), B (4, 2, -2), C (6, 5, -1) 

and D ( λ ,5,5) are coplanar. 

fcanqvksa A (3,2,1), B (4,2,-2) rFkk C (6,5,-1) ls gksdj tkus okys lery dk lehdj.k 
Kkr dhft,A vr% λ dk eku Kkr dhft, ftlds fy, A (3,2,1) , B (4, 2,-2), C 

(6,5,-1) rFkk D( λ 5,5) leryh; gksa A 
Q.22 A bad contains 4 balls. Two balls are drawn at random (without replacement) and 

are found to be white. What is the probability that all balls in the bag are white? 

,d iklk Qsadus ds [ksy es ,d O;fDr :- 5 thrrk gS ;fn mls 4 ls cMh la[;k 
izkIr gksrh gS vU;Fkk og :-1 gkj tkrk gSA og O;fDr 3 ckj iklk Qaasdus dk fu.kZ; 
ysrk gS ysfdu pkj ls cMh la[;k izkIr djus ij [sky NksM nsrk gSA euq"; }kjk 
thrh@gkjh tkus okyh jkf’k dh izR;k’kk Kkr dhft, A  

                                      or vFkok 

In a game, a man wins Rs. 5 for getting a number greater than 4 and loses Rs. 1 

otherwise, when a fair die is thrown. The man decided to throw a die thrice but to 

quit as and when he gets a  number greater than 4. Find the expected value of the 

amount he wins/ loses. 

,d FkSys es 4 xsans gSA ;kn`PN;k nks xsans fcuk izfrLFkkiuk ds fudkyh xbZ vkSj nksuks 
lQsn ikbZ xbZA bldh D;k izkf;drk gS FkSys es lHkh xsans lQsn gS\  

Q.23 Three numbers are selected at random (without replacement) from first six positive 

integers. If X denotes the smallest of the three numbers obtained, find the probability 

distribution of X. Also find the mean and variance of the distribution.  

izFke N% /ku iw.kkZadks es ls rhu la[;k,a ;kn`PN;k ¼fcuk izfrLFkkiuk½ pquh xbZa A eku 
ysas X rhuksa la[;kvksa es ls lcls NksVh la[;k dks O;Dr djrk gS] rks X dk izkf;drk 
caVu Kkr dhft, A caVu dk ek/; rFkk izlj.k Hkh Kkr dhft, A  

                                        PART PART PART PART ––––    DDDD    (Question 24 to 29 carry 6 mark each.)  

5 6 
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Q.24 
Let f : N N→ be a function defined as 

( ) 2f x 9x 6x 5= + −
. Show that f : N S,→  where S 

is the range of f, is invertible. Find the inverse of f and hence find 
( )1f 43−

and
( )1f 163−

  

eku yhft, fd f : N N→ ,
( ) 2f x 9x 6x 5= + −  }kjk ifjHkkf"kr ,d Qyu gSA fl) 

dhft, fd f : N S,→  tgk¡ S, f dk ifjlj gS] O;qRdze.kh; gSA f dk izfryksHk Kkr 

dhft, A vr% ( )1f 43−

 rFkk ( )1f 163−

Kkr dhft,A   
                                      or vFkok 

Show that the binary operation *on A=R–{–1} defined as a*b=a+b+ab for all a, b ∈ 

A is commutative and associative on A. Also find the identity element of * in A and 

prove that every element of A is invertible.  

n'kkZb, fd ,d f}vk/kkjh lafdz;k tks A=R –{–1} ij lHkh a,b ∈A ds fy, 

a*b=a+b+ab }kjk ifjHkkf"kr gS dze fofues; rFkk lkgpZ; gSA A esa * dk rRled 
vo;d Kkr dhft, rFkk fl) dhft, fd A dk izR;sd O;wRdze.kh; gSA 

Q.25 Using properties of determinants, prove : lkjf.kdksa ds xq.k & /keksZ dk ç;ksx djrs gq, fl) dhft, fd %

( )3

22

22

22

abcabc

ababbaba

accacaca

bccbcbbc

++=

−++

+−+

++−

. 

or vFkok 

Using properties of determinates, show that ABC∆  is isosceles if:  
lkjf.kdksa ds xq.k/keksZ dk iz;kx dj fl) dhft, fd ABC∆  ,d lef}ckgq f=Hkqt gS 
;fn  

2 2 2

1 1 1

1 cos A 1 cosB 1 cosC 0

cos A cos A cos B cosB cos C cosC

+ + + =

+ + +
 

Q.26 
Evaluate :eku Kkr dhft, % dx

xx

∫ −+
π

0

2

2
sin4

2
sin41

                                            
or vFkok 

Evaluate :eku Kkr dhft, % ∫
− +

+
π

π

.
cos1

)sin1(2
2

dx
x

xx
 

Q.27 
Using integration find the area of the region 

( ){ }2 2 2 2x,y : y 6axand x y 16a≤ + ≤
. 

lekdyuksa dk iz;ksx djds {ks= ( ){ }2 2 2 2x,y : y 6axand x y 16a≤ + ≤
 dk {ks=Qy Kkr 

dhft, A 

Q.28 

Find the equation of the plane containing two parallel lines 

x 1 y 1 z

2 1 3

− +
= =

− and 
x y 2 z 1

4 2 6

− +
= =

− . Also, find if the plane thus obtained contains the line 
x 2 y 1 z 2

3 1 5

− − −
= =

 or not. 

nks lekarj js[kkvksa 
x 1 y 1 z

2 1 3

− +
= =

−  rFkk 
x y 2 z 1

4 2 6

− +
= =

− dks varfoZ"V djus okys 
lery dk lehdj.k Kkr dhft, A vr% n’kkZb, fd D;k izkIr lery] js[kk 
x 2 y 1 z 2

3 1 5

− − −
= =

dks varfoZ"V djrk gS vFkok ugha \ 

Q.29 There are two types of fertilisers ‘A’ and ‘B’. ‘A’ consists of 12% nitrogen and 5% 

phosphoric acid whereas ‘B’ consists of 4% nitrogen and 5% phosphoric acid. After 

testing the soil conditions, farmer finds that he needs at least 12 kg of nitrogen and 

12 kg of phosphoric acid for his crops. If ‘A’ costs Rs. 10 per kg and ‘B’ cost Rs. 8 

per kg then graphically determine how much of each type of fertiliser should be used 

so that nutrient requirements are met at a minimum cost.   

nks izdkj ds [kkn ‘A’ vkSj ‘B’ gSA ‘A’ esa 12% ukbVªkstu vkSj 5% QkLQksfjd ,flM 
gS tcfd ‘B’ esa 4% ukbVªkstu vkSj 5% QkLQksfjd ,flM gSA feVVh ds fLFkfr 
ijh{k.k ds ckn fdlku dks Kkr gqvk fd mls Qly ds fy;s de ls de 12 fd-xzk- 
ukbVªkstu vkSj 12 fd-xzk- QkLQksfjd ,flM dh vko’;drk gSA ;fn ‘A’ dk ewY; 
:- 10 izfr fd-xzk- vkSj ‘B’ dk ewY; :- 8 izfr fd-xzk- gS rks vkys[k }kjk ifjdfyr 
dhft, fd mls izR;sd izdkj dh fdruh [kkn iz;ksx djuh pkfg, fd de ls de 
dher es iks"k.k rRoksa dh vko’;drk iwjh gks tk, A   

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