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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 
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 gSA3. 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 djsaA4. dSydqysVj dk iz;ksx oftZr gSa A 5. d`i;k tk¡p dj ysa fd bl iz'u&i= esa eqfnzr ì’B 6 gSaA6. iz'u&i= esa nkfgus gkFk dh vksj
fy[ksaA General Instructions :- 

(i) All Question are compulsory :
(ii) This question paper contains 
(iii) Question 1-4 in Section A are very sort
(iv) Question 5-12in Section B are sort
(v) Question 13-23 in Section C 
(vi) Question 24-29 in Section D 
(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
(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.
 
 

(1) 
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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

odYi 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  
d`i;k tk¡p dj ysa fd bl iz'u&i= esa eqfnzr ì’B 6 gSaA 
iz'u&i= esa nkfgus gkFk dh vksj fn, x, dksM uEcj dks Nk= mÙkj&iqfLrdk ds eq[k& ì’B ij 

Question are compulsory : 
This question paper contains 29 questions. 

are very sort-answer type question carrying 
are sort-answer type question carrying 2 mark each. 

Section C are long-answer-I type question carrying 
Section D are long-answer-II type question carrying 

ice. 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. 
Use of calculator is not permitted. 
Please check that this question paper contains 6 printed pages. 
Code number given on the right hand side of the question paper should be written on the 

book by the candidate.  
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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 

odYi ugha gS] ysfdu vkarfjd fodYi 3 iz'u 4 vadks esa vkSj 3 iz'u 6 vadks 

fn, x, dksM uEcj dks Nk= mÙkj&iqfLrdk ds eq[k& ì’B ij 

answer type question carrying 1 mark each.  
mark each.  

type question carrying 4 mark each.  
type question carrying 6 mark each 

ice. 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 

Code number given on the right hand side of the question paper should be written on the 



(2)  

[k.M & v 

SECTION – A 
iz'u la[;k 1 ls 4 rd izR;sd iz'u 1 vad dk gSA   

Question numbers 1 to 4 carry 1 mark each.  
1.  fuEu vkO;wg lehdj.k es izkjfEHkd lafdz;k 2 2 1R R R   dk iz;ksx djus ds i'pkr izkIr lehdj.k fyf[k,%  

2 3 1 0 8 3
1 4 2 1 9 4

               
In the following matrix equation use elementary operation 2 2 1R R R  and write the equation thus 
obtained. 2 3 1 0 8 3

1 4 2 1 9 4
               

                                                                   OR vFkok 

;fn A ,d ,slk oxZ vkO;wg gS fd 2A I  gS] rks    3 3A I A I 7A     dk ljryre eku Kkr dhft, A 

If A is a square matrix such that 2A I , then find the simplified value of    3 3A I A I 7A    .   
2. ;fn 2 2

a b a.b 225               rFkk a 5   gS rks b dk eku fyf[k, A 

If 2 2
a b a.b 225               and a 5  , then write the value of b .    

3. 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 

4. If kjibkjia 324,   and ˆ ˆ ˆc = i – 2j + k, find a vector of magnitude 6 units which is parallel 
to the vector 2a – b + 3c  . 

;fn kjibkjia 324,  
 rFkk ˆ ˆ ˆc = i – 2j + k,  gS] rks lfn”k 2a – b + 3c   ls lekarj 6 bdkbZ ifjek.k 

dk ,d lfn”k Kkr dhft,A 

[k.M & c 

SECTION – B 
iz'u la[;k 5 ls 12 rd izR;sd iz'u 2 vadks dk gSA  

Question numbers 5 to 12 carry 2 marks each.  



(3)  

5.fl) dhft, : a
b

b
a

b
a 2cos2

1
4tancos2

1
4tan 11 


 


   

 

Prove that : a
b

b
a

b
a 2cos2

1
4tancos2

1
4tan 11 


 


     . 

                                                      OR 
x ds fy;s gy dhft, : 46

5tan6
5tan 11 











 

x
x

x
x

 . 

Solve the following  for x: 46
5tan6

5tan 11 










 

x
x

x
x .  

6.fl) dhft, fd ;fn E rFkk F Lora= ?kVuk,W gS rks ?kVuk,W E rFkk _F  Hkh Lor= ?kVuk,W gSA 
Prove that if E and F are independent events, then the events E and _F  are also independent.  
7.vody lehdj.k 22221 yxyx  + x y 0dx

dy
dk  gy Kkr dhft,] 

Solve the following differential equation: 22221 yxyx  + x y 0dx
dy   

                                                                       OR vFkok 
 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 

8.;fn 4
1

1
1

2
2

2


aa

aa
aa

 gS rks lkjf.kdksa ds xq.k/keksZ ds iz;ksx ls 
01

10
01

34
34

43





aaa

aaa
aaa

 dk eku Kkr 

dhft,  

If 4
1

1
1

2
2

2


aa

aa
aa

, then using properties of determinants, find the value of 

01
10

01
34

34
43





aaa

aaa
aaa

 .  

9.eku Kkr dhft,% Evaluate 1
1x x dx.  

10.n'kkZb, fd Qyu      3 2f x x 3x 6x 100 , R ij o/kZeku gSA 



(4)  

Show that the function      3 2f x x 3x 6x 100  is increasing on R. 
                                                                     OR vFkok 
For what values of x is the rate of increase of 3 2x 5x 5x 8    is twice the rate of increase of x?   
11. 2t 3

  ij 
dy
dx Kkr dhft, tc x=10 (t-sin t) rFkk y=12 (1-cos t) gSA  

Find dy
dx at 2t 3

  when x=10 (t-sin t) and y=12 (1-cos t). 

12.;fn ˆ ˆ ˆp ai j k,   1b   , ˆ ˆ ˆq i bj k  
rFkk ˆ ˆr i j CK  

 lgryh; gS] rks fl) dhft, 
1 1 1 11 a 1 b 1 c     A 

If the vectors ˆ ˆ ˆp ai j k,   ˆ ˆ ˆq i bj k    and  ˆ ˆr i j CK   are coplanar, then for a,b,c 1 show that  
1 1 1 11 a 1 b 1 c       

[k.M & l  

SECTION – C  
iz'u la[;k 13 ls 23 rd izR;sd iz'u 4 vadkas dk gSA  

Question numbers 13 to 23 carry 4 marks each.  

13. Evaluate :eku Kkr dhft, % .94
3 dxx

xx 


 

 14. eku Kkr dhft, % 

4

4

x 4 dx2 cos 2x





  

Evaluate : 
4

4

x 4 dx2 cos2x







 .  
 

                                            OR vFkok 
eku Kkr dhft, : Evaluate :  2/

0
1 .)(sintan2sin


dxxx  

15. vody lehdj.k 2x,xtanxx3xtanydx
dy 32  dk fof’k"V gy Kkr dhft,] fn;k x;k gS tc 3x  gS 

rks y = 0 gSA 



(5)  

Find the particular solution of the differential equation 2x,xtanxx3xtanydx
dy 32   , 

given that y = 0 when 3x  .   
                                                    OR 

vody lehdj.k ,cos)(sin.)( x
yxxdyydxx

yyydxxdy 


 dk fof’k"V gy Kkr dhft,] fn;k x;k 

gS tc x = 3  gS rks y gSA 

Find the particular solution of the differential equation
,cos)(sin.)( x

yxxdyydxx
yyydxxdy 


  given that y  when x = 3 .      

16. ;fn 

21log 


  xxy gS] rks n’kkZb, fd   .2)1(1 1
2

2
2  yxyxx  

 If 
21log 


  xxy ,  then shown that   .2)1(1 1
2

2
2  yxyxx   

                                                                         OR vFkok 
;fn  21y sec x gS] rks n’kkZb, fd    22 2 3

2
d y dyx x 1 2x x 2dx dx     

If  21y sec x ,  then shown that    22 2 3
2

d y dyx x 1 2x x 2dx dx   
 17. Show that the equation of normal at any point t on the curve 33 cos cosx t t    and 

33 sin siny t t  is  3 34 cos sin 3 sin 4y t x t t  . 
n'kkZb, fd odz 

3x 3 cost cos t   rFkk 33 sin siny t t   ds fdlh fcanq t ij vfHkyac dk lehdj.k

 3 34 cos sin 3 sin 4y t x t t   .  
                                                                OR vFkok 

Determine the intervals in which the function 4 3 2( ) 8 2 2 2 4 2 1f x x x x x      is strictly 
increasing or strictly decreasing. 
varjky Kkr dhft, tgk¡ ij Qyu 4 3 2( ) 8 2 2 2 4 2 1f x x x x x      fujarj o/kZeku vFkok fujarj 

àkleku gSA 



(6)  

18. a & b dk og eku Kkr dhft,] ftlds fy, Qyu 



 2

2)( 2

xifbax
xifxxf vodyuh; gSA  

If the following function is differentiable at x=2, then find the values of a and b. 



 2

2)( 2

xifbax
xifxxf  

19. ,d nqdku X esa] 30 fVu vlyh ?kh ds rFkk 40 fVu feykoVh ?kh ds] tks ,d tSls yxrs gS] fcdzh ds fy, j[ks 
gS tcfd nqdku Y esa] mlh izdkj ds 50 fVu vlyh ?kh ds rFkk 60 fVu feykoVh ?kh ds j[ks gSA nksauksa es ;kn`PN;k 
pquh xbZ ,d nqdku ls ,d fVu ?kh [kjhnk x;k rFkk feykoV okyk ik;k x;k A izkf;drk Kkr dhft, fd og nqdku 
Y ls [kjhnk x;kA  
In a shop X, 30 tins of pure ghee and 40 tins of adulterated ghee which look alike, are kept for 
sale while in shop Y, similar 50 tins of pure ghee and 60 tins of adulterated ghee are there. One 
tin of ghee is purchased from one of the randomly selected shops and is found to be adulterated. 
Find the probability that it is purchased from shop Y. 
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 a p i q j rk      3 4b s i j k       & 3 2c i j k     . 

fn;k gS fd rhu lfn’k , ,a b 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¡ a p i q j rk     3 4b s i j k     rFkk 3 2c i j k     Gsa 

21. 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
   

    
22. 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  

23. A bag 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 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 \  

[k.M & n  

SECTION – D  
iz'u la[;k 24 ls 29 rd izR;sd iz'u 6 vadksa dk gSA  



(7)  

Question numbers 24 to 29 carry 64 marks each. 
24. 4 4f : R R3 3

             , tks   4x 3f x 3x 4
  }kjk iznRr gS] ij fopkj dhft, A n’kkZb, fd f ,dSdh rFkk 

vkPNknd gSA f dk izfrykse Qyu Kkr dhft, A vr%  1f 0 Kkr dhft, rFkk x Kkr dhft, rkfd  1f x 2.   

Consider 4 4f : R R3 3
             , given by   4x 3f x 3x 4

  . Show that f is bijective. Find the inverse of f 
and hence find  1f 0 and x such that  1f x 2.   
                                                                       OR  

fdlh iznRr vfjDr leqPp; X ds fy, ,d f}vk/kkjh lafdz;k * : P(X) × P(X) → P(X) ij fopkj dhft,] tks 

 A * B A B, A,B P X     }kjk ifjHkkf"kr gS] tgkW P(X), leqPp; X dk ?kkr leqPp; (Power set)gSA n’kkZb, 
fd * dzefofues; rFkk lkgp;Z gS vkSj bl lafdz;k dk rRled vo;o X gS rFkk lafdz;k * ds fy, P(X) es dsoy X 
O;qRdze.kh; vo;o gSA  
Let X be a non – empty set. P(x) be its power set. Let ‘* be an operation defined on element of 
P(x) by A*B = A  B  A, B  P(X)  Then,  
(i) Prove that * is a binary operation in P(X).  
(ii) Is* commutative ?  
(iii) Is* associative?  
(iv)find the identity element in P(X) w.r.t * .  
(v)  find the all the invertible element of P(X)  
(vi) if O is another binary operation defined on P(X) as A O B = A  B then verify that O 
distribution itself over *.  
25. Find the vector equation of the plane through the line of intersection of the planes x + y 
+z = 1 and 2x + 3y + 4z = 5 which is perpendicular to the plane x – y + z = 0. Hence find 
whether the plane thus obtained contains the line x 2 y 3 z

5 4 5
   -  

                                                                        OR 
Find the co-ordinates of the point where the line  ˆ ˆ ˆ ˆ ˆ ˆr ( i 2j 3k) (3i 4j 3k)         meets the 

plane which is perpendicular to the vector ˆ ˆ ˆn i j 3 k     and at a distance of 4
1 1  from origin. 

ml fcanq ds funsZ’kkad Kkr dhft, tgk¡ js[kk 
ˆ ˆ ˆ ˆ ˆ ˆr ( i 2j 3k) (3i 4j 3k)          ml lery dks feyrh gS tks 

lfn’k 
ˆ ˆ ˆn i j 3 k    ij yacor gS rFkk ewy fcanq ls 4

11  dh nwjh ij gSA 



(8)  

26. lekdyuksa ds iz;ksx ls od y = x|x | rFkk 222  yx  es rFkk y- v{k ls f?kjs {ks= dk {ks=Qy Kkr 

dhft,A 

Using integration, find the area in the first quadrant bounded by the curves y = x|x | & 
circle 222  yx  and y- axis . 

27.izkjfEHkd lafdz;kvks ds iz;ksx }kjk vkO;wg 













120

101
112

A dk O;qRdze Kkr dhft, rFkk 1A  ds iz;ksx ls 

lehdj.k fudk;  101XA  dks gy dhft, A 

Let 













120

101
112

A ,find the inverse of A using elementary row transformations and 

hence solve the following matrix equation   101XA    

28. ,d vkgkj&foKkuh nks HkksT;ksa X  rFkk Y  dk mi;ksx djrs gq, fo'ks"k vkgkj rS;kj djuk pkgrk gSA HkksT; 

X  dk izR;sd iSdsV ¼ftlesa 30  xzke vUrfoZ"V gS½ esa dsfY'k;e ds 12 ek=d] yksg rRo ds 4 ek=d] dksysLVsjkWy ds 

6  ek=d rFkk foVkfeu A  ds 6  ek=d vUrfoZ"V gSA mlh ek=k ds HkksT; Y  ds izR;sd iSdsV esa dSfY'k;e ds 3  

ek=d] yksg rRo ds 20  ek=d] dksysLVsjkWy ds 4 ek=d rFkk foVkfeu A  ds 3  ek=d vUrfoZ"V gSA vkgkj eas 
dSfY'k;e ds de ls de 240  ek=d] yksg rRo ds de ls de 460  ek=d rFkk dksysLVsjkWy ds vf/kd ls vf/kd 

300  ek=d visf{kr gSA izR;sd HkksT; ds fdrus&fdrus iSdVksa dk mi;ksx fd;k tk, rkfd vkgkj esa foVkfeu A  dh 
ek=k dks U;wure fd;k tk lds\ mi;qZDr dks ,d jSf[kd izksxzkeu leL;k cukdj xzkQ }kjk gy dhft,A 
A dietician wants to develop a special diet using two foods X and Y. Each packet (contains 30g) 
of food X contains 12 units of calcium, 4 units of iron, 6 units of cholesterol and 6 units of 
vitamin A. Each packet of the same quantity of food Y contains 3 units of calcium, 20 units of 
iron, 4 units of cholesterol and 3 units of vitamin A. the diet requires at least 240 units of 
calcium, at least 460 units of iron and at most 300 units of cholesterol. Make an LPP to find 
how many packets of each food should be used to minimize the amount vitamin A in the diet, 
and solve it graphically. 
29. 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 varòr [khapk x;k gS] dk U;wure ifjeki 6 3  gSA        
                                                                                        *****************     

 असफलता और सफलता दोनो ंही अव̾थाओ ंमŐ लोग तुʉारी बातŐ करŐ गे, सफल होने पर Ůेरणा के ŝप मŐ और असफल होने पर सीख के ŝप मŐ  
  


