
MATHEMATICS  

CLASS – XII 

 

Time ; 3 Hours        Full Marks – 100 

le; le; le; le; ( 3 ?kaVs( 3 ?kaVs( 3 ?kaVs( 3 ?kaVs                                    iw.kkZad & 100iw.kkZad & 100iw.kkZad & 100iw.kkZad & 100    
All question are compulsory : 

lHkh Á’u vfuok;Z gSAlHkh Á’u vfuok;Z gSAlHkh Á’u vfuok;Z gSAlHkh Á’u vfuok;Z gSA    
Candidates are required to give their answers in own words as far as practicable. 

ijh{kkFkhZ ;FkklaHkoijh{kkFkhZ ;FkklaHkoijh{kkFkhZ ;FkklaHkoijh{kkFkhZ ;FkklaHko vius gh ‘kCnksa esa mÙkj nsaA vius gh ‘kCnksa esa mÙkj nsaA vius gh ‘kCnksa esa mÙkj nsaA vius gh ‘kCnksa esa mÙkj nsaA    
General Instructions : 

lkekU; funsZ’k %lkekU; funsZ’k %lkekU; funsZ’k %lkekU; funsZ’k %    
(1) The question paper consists of 29 questions divided into three sections – A, B and C. 

bl Á’u&i= esa 29 Á’u gSa] tks rhu [k.Mksa & ^v*] ^c* vkSj ^l* esa bl Á’u&i= esa 29 Á’u gSa] tks rhu [k.Mksa & ^v*] ^c* vkSj ^l* esa bl Á’u&i= esa 29 Á’u gSa] tks rhu [k.Mksa & ^v*] ^c* vkSj ^l* esa bl Á’u&i= esa 29 Á’u gSa] tks rhu [k.Mksa & ^v*] ^c* vkSj ^l* esa caVs caVs caVs caVs gSgSgSgSaa aaA A A A     
(2) Section- A comprises of 10 questions of 1 marks each.  

[k.M ^v* esa 10 Á’u gS] ftuesa ÁR;sd 1 vad dk gSA [k.M ^v* esa 10 Á’u gS] ftuesa ÁR;sd 1 vad dk gSA [k.M ^v* esa 10 Á’u gS] ftuesa ÁR;sd 1 vad dk gSA [k.M ^v* esa 10 Á’u gS] ftuesa ÁR;sd 1 vad dk gSA     
(3) Section- B comprises of 12 questions of 4 marks each.  

[k.M ^c* esa 12 Á’u gS] ftuesa ÁR;sd 4 vad dk gSA [k.M ^c* esa 12 Á’u gS] ftuesa ÁR;sd 4 vad dk gSA [k.M ^c* esa 12 Á’u gS] ftuesa ÁR;sd 4 vad dk gSA [k.M ^c* esa 12 Á’u gS] ftuesa ÁR;sd 4 vad dk gSA     
(4) Section- C comprises of 7 questions of 6 marks each.  

[k[k[k[k.M ^l* esa 7.M ^l* esa 7.M ^l* esa 7.M ^l* esa 7 Á’u gS] ftuesa  Á’u gS] ftuesa  Á’u gS] ftuesa  Á’u gS] ftuesa ÁR;sd 6ÁR;sd 6ÁR;sd 6ÁR;sd 6 vad dk gSA  vad dk gSA  vad dk gSA  vad dk gSA     
(5) Use of calculator is not permitted. However, you may ask for logarithmic and statistical tables, if 

required. 

 dSYdqysVj ds mi;ksx dh vuqefr ugha gSA vko’;drk gks rks ijh{kkFkhZ ds ek¡x ij y?kqx.kdhdSYdqysVj ds mi;ksx dh vuqefr ugha gSA vko’;drk gks rks ijh{kkFkhZ ds ek¡x ij y?kqx.kdhdSYdqysVj ds mi;ksx dh vuqefr ugha gSA vko’;drk gks rks ijh{kkFkhZ ds ek¡x ij y?kqx.kdhdSYdqysVj ds mi;ksx dh vuqefr ugha gSA vko’;drk gks rks ijh{kkFkhZ ds ek¡x ij y?kqx.kdh; rFkk lk; rFkk lk; rFkk lk; rFkk lkaa aaf[;dh; f[;dh; f[;dh; f[;dh; 
lkj.kh miyC/k djk;h tk ldrh gSAlkj.kh miyC/k djk;h tk ldrh gSAlkj.kh miyC/k djk;h tk ldrh gSAlkj.kh miyC/k djk;h tk ldrh gSA    

    
 

 Section – ‘A’ 

[k.M & ^v*[k.M & ^v*[k.M & ^v*[k.M & ^v*    
 

1. 
Let * be a binary operation on R – {-1}, defined by  *

1

a
a b

b
=

+
. Find the value of 2 *3 

 

 eku yhft, fd R – {-1} esa ,d f}vk/kkjh lafØ;k *, *
1

a
a b

b
=

+
}kjk ifjHkkf”kr gS rks 2 *3 dk eku 

Kkr dhft,A 

 

2. 
Find the value of 1 11 1

cos 2sin
2 2

− −+  
 

 
 1 11 1
cos 2sin

2 2

− −+ dk eku Kkr dhft,A  

3. 
Construct  a 2 2×  matrix whose elements are 

( )
2

2

2
ij

i j
a

+
=  

 

 
,d 2 2×  vkO;wg dh jpuk dhft, ftlds vo;o gSa  ( )

2
2

2
ij

i j
a

+
=  

 

4. 
If ¼;fn½ 

1 2

4 2
A

 
=  
 

then find ¼rks Kkr dhft,½ 3A  
 

5. Find the slope of tangent to the curve 3 2 7y x x= − + at (1,  6)  

 oØ 3 2 7y x x= − + ds (1,  6) ij Li’kZ js[kk dh Áo.krk Kkr djsaA  

6. 
Find ¼Kkr djsa½ dy

dx
: 

 If ¼;fn½        cosx
y e x=  

 

7. Find the value of 1 1(tan cot ) .x x dx
− −+∫   

 eku Kkr dhft, 1 1(tan cot ) .x x dx
− −+∫   

SET - I 



8. If a =
�

x î +2Ĵ – zkˆ  and b =
�

3 î - yĴ + kˆ  are two equal vectors, then find the value of x +y+z.  

 ;fn a =
�

 x î +2Ĵ – zkˆ  vkSj b =
�

3 î - yĴ + kˆ leku lfn’k gks rks x +y+z dk eku Kkr dhft,A  

9. What is the projection of vector   î +Ĵ +kˆ  along the vector Ĵ ?  

 lfn'k  î +Ĵ +kˆ  dk lfn’k Ĵ dh fn’kk esa Á{ksI; D;k gksxkA  

10. 
Find the vector equation of the line 

2 3 5

3 4 2

x y z+ − +
= =  

 

 js[kk 2 3 5

3 4 2

x y z+ − +
= =  dk lfn’k lehdj.k Kkr dhft,A 

 

 Section – ‘B’ 

[k.M & ^c*[k.M & ^c*[k.M & ^c*[k.M & ^c*    
 

11. Consider three functions : , :f N N g N N→ → and :h N R→ defined by f(x) = 2x, g(y) 

=3y + 4 and h(z) = sin z, ∀  x, y, .z Nε  Show that ho (gof) = (hog) of 

 

 rhu Qyu : , :f N N g N N→ → vkSj :h N R→ ifjHkkf”kr gSA f(x) = 2x, g(y) =3y + 4 rFkk 
h(z) = sin z, ∀  x, y, .z Nε rks fl) dhft, fd ho(gof) = (hog) of. 

 

12. 
Prove that ¼fl) dhft, fd½ 1 1cos sin

tan tan
cos sin

a x b x a
x

b x a x b

− −−
= −

+
 

 

13. Prove that ¼fl) dhft, fd½  

2

2 2

2 2 (5 )( )

2 2

x y x x

x x y x x y y x

x x x y

+

+ = + −

+

 

 

 OR/ vFkokvFkokvFkokvFkok     

 2

2 2 2 2

2

1

1 1

1

a ab ac

ab b bc a b c

ca cb c

+

+ = + + +

+

 

 

14. Test the continuity of the function at x = 2 

x = 2 ij Qyu ds lkarR;rk dh tk¡p dhft, & 

 

 2 24
,

( ) 2

4 2

xx

f x x

x

≠ −


= −
 =

 

 

15. 
If ¼;fn½ sinx2x

y x= − then find ¼rks Kkr dhft,½ dy

dx
  

 

 OR/ vFkokvFkokvFkokvFkok     

 If ¼;fn½ 1 2(tan )y x
−= then show that ¼rks fl) dhft, fd½ 2 2 2

2 1(1 ) 2 ( 1) 2x y x x y+ + + =   

16. Sand is pouring from a pipe at the rate of 312 / seccm . The falling sand forms a cone on the 

ground in such a way that the height of the cone is always one-sixth of the radius of the base. 

How fast is the height of the sand cone increasing when the height is 4cm? 

 

 312 / seccm  dh nj ls ,d ikbZi ls ckyw dks <kyk tkrk gSA tehu ij fxjrk gqvk ckyw ,d ‘kadq bl 

Ádkj cukrk gS fd ‘kadq dh Å¡pkbZ ges’kk vk/kkj dh f=T;k ds 6osa Hkkx ds cjkcj gksrk gSA ‘kadokdkj 

ckyq ds Å¡pkbZ esa o`f) dh nj D;k gksxk tc mldh Å¡pkbZ 4cm gks \ 

 



 OR/vFkokvFkokvFkokvFkok     

 Find the equation of tangent to the curve given by 3 3sin , cosx a t y b t= =  at a point 

where 
2

t
π

=  

 

 oØ 3sinx a t=  rFkk 3cosy b t=  ds fcUnq 
2

t
π

=  ij Li’khZ dk lehdj.k Kkr dhft,A  

17. Evaluate ¼Kkr dhft,½ & 

2

2

2 6 5

x
dx

x x

+

+ +∫  

 

18. 
find ¼Kkr dhft,½  

2

2 2
( 1)( 4)

x
dx

x x+ +∫  
 

 OR/vFkokvFkokvFkokvFkok     

 
Evaluate 

2

0

x
e dx∫  as the limit of a sum. 

 

 
;ksxQy dh lhek ds #i esa 

2

0

x
e dx∫  dk eku Kkr dhft,A 

 

19. 
Evaluate ¼Kkr dhft,½  

/3

/6

cos

cos sin

x
dx

x x

π

π +
∫  

 

20. If aˆ, bˆ  and cˆ are mutually perpendicular unit vectors, then find the value of 2 ˆ ˆ ˆa b c+ +   

 ;fn aˆ, bˆ, cˆ ijLij yEcor bZdkbZ lfn’k gS rks 2 ˆ ˆ ˆa b c+ + dk eku Kkr dhft,A  

21. Find the angle between the following lines – 

fuEufyf[kr leryksa ds chp dk dks.k Kkr dhft, & 
 

 2x +y – 2z =5 

3x – 6y – 2z =7 

 

 OR/vFkokvFkokvFkokvFkok     

 Find the equation of the plane through the intersection of the planes 3x – y +2z – 4 = 0 and               

x + y + z – 2 = 0 and the point (2, 2, 1)  

 

 fcUnq (2, 2, 1) rFkk leryksa 3x – y +2z – 4 = 0 rFkk x + y + z – 2 = 0 ds dVku ls gksdj tkus 

okyk leery dk lehdj.k Kkr dhft,A 

 

22. Let A and B be independent events with P(A) = 0.3 and P(B) = 0.4. Find  

(i) ( )P A B∩        (ii) ( )P A B∪      (iii) 
A

P
B

 
 
 

       (iv) 
B

P
A

 
 
 

 

 

 eku A rFkk B Lora= ?kVuk,¡ gSa] tgk¡ P(A) = 0.3 rFkk P(B) = 0.4 rks Kkr dhft, 

(i) ( )P A B∩        (ii) ( )P A B∪      (iii) 
A

P
B

 
 
 

       (iv) 
B

P
A

 
 
 

 

 

 OR/vFkokvFkokvFkokvFkok     

 A die is thrown. Find the probability of the occurrence of a number less than 5. If it is 

known that only odd numbers occur. 

 

 ,d iklk dh Qsad esa ;fn fo”ke la[;k mij vkrh gS gS rks mls 5 ls de gksus dh D;k Ákf;drk gS\  



 Section – ‘C’ 

[k.M & ^l*[k.M & ^l*[k.M & ^l*[k.M & ^l*    
 

23. Solve the system of linear equation using matrix method. 

jSf[kd lehdj.k fudk; dks vkO;wg fof/k ls gy djsaA 

 

 3x – 2y + 3z  =8 

2x + y – z  = 1 

4x – 3y + 2z = 4 

 

 OR/vFkokvFkokvFkokvFkok     

 Obtain the inverse of the matrix using elementary operations. 

¼ÁkjfEHkd lafØ;kvksa ds Á;ksx }kjk fuEufyf[kr vkO;wg dk O;qÙØe Kkr dhft,A½ 

 

 2 3 3

2 2 3

3 2 2

A

− 
 =  
 − 

 

 

24. Find the maximum and minimum value of the given function :- 

4 3 2( ) 3 4 12 12f x x x x= + − +  

 

 fn, x, Qyu dk egÙke ,oa U;wure eku Kkr dhft, & 
4 3 2( ) 3 4 12 12f x x x x= + − +  

 

25. Find the area enclosed between the circle 2 2 25x y+ = and the straight line x + y =5.  

 o`Ùk 2 2 25x y+ = rFkk ljy js[kk x + y =5 ds chp f?kjs Hkkx dk {ks=Qy fudkysaA  

 OR/vFkokvFkokvFkokvFkok     

 Prove that ¼fl) dhft, fd½  

 

0

log(1 cos ) log 2.x dx

π

π+ = −∫  
 

26. Solve the differentied equation : 

vody lehdj.k dks gy dhft, % 
 

 
tan

dy y
x y x

dx x
= −  

 

 OR/vFkokvFkokvFkokvFkok     

 Find the particular solution of the differential equation. 

fn;s x;s vody lehdj.k dk fo’ks”k gy Kkr dhft,A 

 

 
2 tan sin ; 0

dy
y x x y

dx
+ = = when 

3
x

π
=  

 

27. Find the shortest distance between the lines. 

js[kkvksa ds chp dh U;wure nwjh Kkr dhft, 

 

 ˆ 2 ˆ 4 ˆ (2 ˆ 3 ˆ 6 ˆ)

3 ˆ 3 ˆ 5 ˆ (2 ˆ 3 ˆ 6 ˆ)

r i j k i j k

r i j k i j k

λ

µ

= + − + + +

= + − + + +

�

�
 

 

28. Given three identical boxes I, II and III each containing two coins. In box I, bothe coins are 

gold coins in box II, both are silver coins and in the box III there is one gold and one silver 

 



coin. A person choose a box at random and takes out a coin. If the coin is of gold, what is the 

probability that other coin in the box is also of gold? 

 fn;s x;s rhu le#i ckWDl I, II vkSj III ] ÁR;sd esa nks flDdk j[krk gSA ckWDl I esa nksuksa flDds lksus 

ds gSaA ckWDl II esa nksuksa flDds pk¡nh ds gSa rFkk ckWDl III esa ,d lksuk rFkk ,d pk¡nh dk flDdk gSA 

,d vkneh ,d ckWDl dks ;kn`PN;k pqurk gS rFkk ,d flDdk fudkyrk gSA ;fn flDdk lksus dk gS rks 

D;k Ákf;drk gksxh fd nwljk flDdk ckWDl esa lksus dk gh gSA 

 

 OR/vFkokvFkokvFkokvFkok     

 A die thrown 6 times. If ‘getting an even number’ is a success. Find the probability of getting- 

(i) exactly 5 successes 

(ii) at least 5 successes 

(iii) at most 5 successes 

 

 ,d iklk 6ckj Qsadk tkrk gS ;fn le la[;k ÁkIr djuk lQyrk gS rks Ákf;drk Kkr dhft, tc & 
(i) Bhd 5 lQyrk,¡ ÁkIr gks 
(ii) de ls de 5 lQyrk,¡ ÁkIr gks 
(iii) vf/kd ls vf/kd 5 lQyrk,¡ ÁkIr gks 
 

 

29. Solve the following L PP graphically : 

Maximize : z = 45x + 80y 

Subject to 5x +20y ≤ 400 

                10x + 15y ≤ 450 

                 x, y ≥  = 0 

 

 fuEukafdr L PP dk vkys[kh; gy fudkysa %  

vf/kdrehdj.k dhft,  : z = 45x + 80y 

tcfd                 5x +20y ≤ 400 

                                   10x + 15y ≤ 450 

                                    x, y ≥  = 0 

 

 


