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Code No. 65/3/1 

 

SET-1 

 

 

Roll No.  

      

 Candidates must write the Code on
the title page of the answer-book  

 
 

MATHEMATICS 

 

Time allowed: 2 hours                    Maximum Marks: 40 
 

 

 Please check that this question paper contains 12 printed pages. 

 Q.P. Cede 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. 

 Please check that this question paper contains 12 questions. 

 Please write down the Serial Number of the question in the answer book before attempting it. 

 15 minute time has been allotted to read this question paper. The question paper will be distributed at 10.15 

a.m. From 10.15 a,m. to 10.30 a.m., the candidates will read the question paper only and will not write any 

answer on the answer-book during this period. 

 

 General Instructions: 
 (i)This question paper contains three Sections - Section A, B and C. 

 (ii) Each Section is compulsory.  

 (iii) Section-A has 6 short answer type-I questions of 2 marks each. 
 (iv) Section-B has 4 short answer type-II questions of 3 marks each. 

 (v) Section-C has 4 long answer type questions of 4 marks each. 

 (vi) There is an internal choice in some questions. 

 (vii) Q. 14 is a case study based problem with 2 sub-parts of 2 marks each. 

lkekU; funZs'k% 

(i)  bl iz'u i=k ds rhu [k.M&[k.M d] [k] rFkk x gSA 

(ii) izR;sd [k.M vfuok;Z gSA 

(iii)  [k.M&d eas 6 y?kq mÙkj-I izdkj ds iz'u gSa] ftuesa izR;sd ds 2 vad gSA 

(iv)  [k.M&[k esa 4 y?kq mÙkj-II izdkj ds iz'u gSa] ftlesa izR;sd ds 3 vad gSA 

(v) [k.M&x esa 4 nh?kZ mÙkjh; iz'u gSa] ftlesa izR;sd ds 4 vad gSA 

(vi) dqN iz'uksa esa vkarfjd fodYi fn, x, gSA 

(vii) iz'u 14 ,d izdj.k v/;;u vk/kkfjr iz'u gSa] ftlesa nks Hkkx gSa] ftuesa izR;sd ds 2 vad gSA 
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SECTION–A 

 

iz'u la[;k 1 ls 6 rd izR;sd iz'u ds 2 vad gSA 

1. If the distance of the point (1, 1, 1) from the plane x – y + z + = 0 is 
3

5
,find the value(s) of . 

;fn fcUnq (1, 1, 1) dh lery x–y+z+ = 0 ls nwjh 
3

5  gSa] rks  ds eku Kkr dhft,A 

SOL. 
3

5

)1()1(1

zyx
D

222





  

 From point (1,1,1) 

 
3

5

3

111
D 


  

  
3

5

3

1



  

 
3

5

3

1



 

(+)… 15
3

5

3

1



  

  = 4 

(–)… 6
3

5

3

1






 

 

2. Write the projection of the vector )cb(


 on the vector a

where 

 k̂4ĵî2candk̂2ĵ2îb,k̂ĵ2î2 


. 

lfn'k  cb


  dk lfn'k a

 ij iz{ksi Kkr dhft,] tgk¡ k̂ĵ2î2a 


 , k̂2ĵ2îb 


 vkSj k̂4ĵî2c 

  

gSA 

Sol. k̂2ĵî3cb 


 

 k̂ĵ2î2a 


 

 Projection isâonĉb̂   

 
144

)k̂ĵ2î2).(k̂2ĵî3(




  

 2
3

226



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3. Find the general solution of the differential equation: 
xx

x4x2

ee

e3e3

dx

dy



  

vodyu lehdj.k % 
xx

x4x2

ee

e3e3

dx

dy



  dk O;kid gy Kkr dhft,A 

Sol. 
xx

x4x2

ee

e3e3

dx

dy



  dx

ee

e3e3
dy

xx

x4x2




  

 dx
ee

ee
dy

xx

xx

]1[

]1[3
2

22







  dxe3dy x3  

 c
3

e
3y

x3

  

 
4. Two cards are drawn successively with replacement from a well shuffled pack of 52 cards. 
 Find the probability distribution of the number of spade cards. 

rk'k ds 52 iÙkksa dh ,d lqfefJr xìh ls ;kn`PN;k nks iÙks mÙkjksÙkj izfrLFkkiuk ds lkFk fudkys tkrs gSA gqdqe ds 

iÙkksa dh la[;k dk izkf;drk caVu Kkr dhft,A 

Sol. x = 0 P(x=0) = 
16

9

52

39

52

39
  

x = 1 P(x=1) = 
16

6

52

39

52

13
  

x = 2 P(x=2) = 
16

1

52

13

52

13
  

 
 

5. Find:   13x6x

dx
2

 

Kkr dhft, %   13x6x

dx
2

 

Sol.  


13x6x

dx
I

2
 

 13x6x2  =  (x – 3)2 + 4 

  I =   
dx

)2()3x(

dx
22

= C
x








 

2

3
tan

2

1 1  






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6. A pair of dice is thrown and the sum of the numbers appearing on the dice is  observed to be  

 7. Find the probability that the number 5 has appeared on at least one die. 

iklksa dk ,d tksM+k mNkyk tkrk gS vkSj iklksa ij izkIr la[;kvksa dk ;ksxQy 7 gSaA de&ls&de ,d ikls ij la[;k 
 5 izkIr gksus dh izkf;drk Kkr dhft,A 

OR 

vFkok 

The probability that A hits the target is 
3

1
 and the probability that B hits it is 

5

2
 .If both try to hit the 

target independently, find the probability that the target is hit. 

A }kjk y{; ij fu'kkuk yxkus dh izkf;drk vkS
3

1
vkSj B }kjk fu'kkuk yxkus dh izkf;drk 

5

2
 gSaA ;fn nksuks] Lora=k 

 :i ls] y{; ij fu'kkuk lk/krs gSa] rks y{; ij fu'kkuk yxus dh izkf;drk Kkr dhft,A 

Sol. A pair of dice is thrown total number of events 

   6 × 6  =  36 

 Let E  sum of the number  appearing on the dice is to be 7 

 F    number 5 has  appeared on atleast one dice 

 E = {16,25,34,45,51,52,53,54,55,56} 

 F = {15,25,35,45,51,52,53,54,55,56} 

 E  F= {25, 52}    

P(E) = 
36

6
 

 P(E  F) = 
36

2
 

 P 







E

F
= 

)E(P

)FE(P 
= 

36

6
36

2

 = 
3

1
 

  OR 

 P(A) = 
3

1
  

 P(B) = 
5

2
 

P(A’) = 
3

2
 

P(B’) = 
5

3
 

P(A) P(B’) + P(A’) P(B) + P(A) P(B)  

5

2

3

1

5

2

3

2

5

3

3

1
    

15

2

15

4

5

1
  

15

9

15

243



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SECTION-2 

[k.M ––– [k 
Question Nos. 7 to 10 Carry 3 marks each  

ç'u la[;k 7 ls 10 rd çR;sd ç'u ds 3 vad gSaA 

7. Evaluate :  

2

0
sin1 xe

dx
  

eku Kkr dhft, % 




2

0

xsine1

dx
 

Sol  = 




2

0

xsine1

dx
 ......(i) 

 Using property.... 

  = 






2

0
)–2sin(1 xe

dx
 = 







2

0
sin1 xe

dx
 

    = 




2

0

xsin

xsin

e1

e
dx   .....(ii) 

 Adding equation (i) and (ii) 

 2 = 





2

0

xsin

xsin

e1

e1
dx= 

2

0

dx1  

 2 =   2
0x  2 

  =   

8. Find the particular solution of the differential equation 
xexy

dx

dy
x .2 given y(1) = 0  

 vody lehdj.k Û ex.2xy
dx

dy
x  dk fof'k"V gy Kkr dhft,] y (1) = 0 fn;k x;k gSA  

OR vFkok 

 Find the general solution of the differential equation )1log(log  xyy
dx

dy
x  

 vody lehdj.k Û )1xlogy(logy
dx

dy
x   dk O;kid gy Kkr dhft, A 

Sol. 
dx

dy
x – y = x2ex 

 
dx

dy
– 

x

y
= x2ex 

 here P = – 
x

1
;  Q = xex 

 F. = Pdx
e  
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 =  dx
x

1–
e  

 = xlog–e  

 = 
x

1
 

 y × 
x

1
 = 



xex × 
x

1
dx + C  

  ce
x

y x   x = 1 ; y = 0  

0 = e + c  

c = –e  

Sol. ee
x

y x   

 OR  
 

 
dx

dy
x  = y(logy – logx + 1) 

 















 1log
x

y

x

y

dx

dy
 

 y = vx 

dx

dv
xv

dx

dy
  

 1log  vv
dx

dv
xv  

vv
dx

dv
x log  

 
x

dx

vv

dv

log
 

log(logv) = log x + c  









x

y
loglog = logx + c   

  
9.  The two adjacent sides of a parallelogram are represented by vector kji ˆ5ˆ4ˆ2   and kji ˆ3ˆ2ˆ  . Find 

the unit vector parallel to one of its diagonals Also find the area of the parallelogram.  

,d lekarj prqHkqZt dh layXu Hkqtk,¡ lfn'k k̂5ĵ4î2   vkSj k̂3ĵ2î  }kjk fu:fir gSa A blds ,d fod.kZ ds 

lekarj ek=kd lfn'k Kkr dhft,A lekarj prqHkqZt dk {ks=kQy Hkh Kkr dhft,  

OR  vFkok 
If jicandkjibkjia ˆˆ3ˆˆ2ˆ,ˆ3ˆ2ˆ2 


 are such that the vector  ba


 is perpendicular to 

vector c

, then find the value of . 

;fn k̂ĵ2îb,k̂3ĵ2î2a 
  rFkk ĵî3c 

  ,sls lfn'k gSa fd lfn'k )ba(


 ] lfn'k c

ds yacor~ gS] rks  

dk eku Kkr dhft, A  
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Sol. Adjacent sides of parallelogram 

 

D 

A B 

C

ba




a


b


 
 k̂5ĵ4–î2a 


 

 k̂3–ĵ2–îb 


 

  ba


 = k̂2ĵ6–î3   

 unit vector  
4369

k̂2ĵ6–î3



 
7

k̂2ĵ6–î3 
 

 Area of  parallelogram 

 |ba|


    

3–2–1

54–2

k̂ĵî

  (12 + 10) î  – ĵ (– 6 – 5) + k̂ (– 4 + 4) 

   22 î  + 11 ĵ  = 
22 )11()22(  = 605  

   OR 
  
 kjibkjia ˆˆ2ˆ,ˆ3ˆ2ˆ2 


 

 jic ˆˆ3 


 

 kjiba ˆ)3(ˆ)22(ˆ)2( 


 

 ba


  is perpendicular to c

 

   0.  cba


 

         0ˆˆ3.322ˆ2  jikji  

 6 –3+ 2 + 2= 0  

8 – = 0 = 8  
 

10. Show that the lines 
14

3

2

1







 zyx
and 1

4

22

3

4








z
yx

 are coplanar.  

Sol. line 
14

3

2

1







 zyx
 

 
14

3

)2(

1








 zyx …….(i) 

 
1

1

4

22

3

4 






 zyx

 

 
1

1

)2(

1

3

4 






 zyx ………(2) 

 0

321

321

121212




bbb

aaa

zzyyxx
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123

142

123

123

142

013114











 

6 + 2 –8 0   

hence lines will be coplanar  

SECTION–C 

Question Nos. 11 to 14 Carry 4 marks each 

ç'u la[;k 11 ls 14 rd çR;sd ç'u ds 14 vad gSaA  
 

11. Find the area of the region bounded by curve 4x2 = y and the line y = 8x + 12, using integration.   

 lekdyu ds ç;ksx ls] cØ 4x2 = y  vkSj js[kk y = 8x +12 ls f?kjs {ks=k dk {ks=kQy Kkr dhft, A 

Sol. 

 

 

 

–1 3 x-axis–3/2 

 

Intersection point  

Putting the value of y in equation …………(ii) 

4x2 = 8x + 12  

4x2 –  8x – 12 = 0  

x2 – 2x – 3 = 0  

x2 – 3x + x – 3 = 0  

x(x–3) + 1(x–3)= 0  

x = –1 : 3 9) 

curve  4x2 = y ..(i) 

Line  y = 8x+12…(ii) 

Now area 

  
 

3

1

3

1

)()( dxcurveydxliney   

    
 

3

1

3

1

24)128( dxxdxx  

   31

3

1

2

x12
2

x8
















3

1

3

3

x4














  

  4[9–1] + 12 [3 + 1] – 
3

4
 {27 + 1} 

   32 + 48 – 
3

4
 × 28 
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   80 – 
3

284
 

   
3

112240 
 

   128/3 square unit Ans. 

 

12. Find :   


dx
xx

x

431 22

2

 

              OR 

 Evaluate :  


1

2

245 xx  

 Kkr dhft, :  
dx

)4x3)(1x(

x
22

2

  

 vFkok 

•eku Kkr dhft, : dxxx45

1

2

2


  

Sol. Find     
dx

1x31x

x
22

2

 

  Let x2 = t 

  
     4t31t

t
 

 Using partially Fra chain 

         





 4t3

B

1t

A

4t31t

t
 

       4t31t

BBtA4At3

4t31t

t







 

 t = (3A+B)t + (4A+B)   

 3A + B = 1 and 4A + B = 0 

  B = –4A 

  3A–4A = 1 

  B = 4 

  A = –1 

   4t3

4

1t

1







 { t = x2) 

  =   






4x3

4

1x

1
22

 = – tan–1 x + 4     dx

2_x3

4

22
 

  = – tan–1 x + 4 × 
2

x3
tan

23

1 1


 + c 

  = – tan–1 x + c
2

x3
tan

3

2 1   Ans. 
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   OR  

 


1

2

245 xx  

 5 –4x –x2 –(x2 + 4x –5) =   92
2 x =   2

29  x  

 dxx 


1

2

2)2(9  

dxx 


1

2

22 )2()3(  

   1

2

12

3

2
sin

2

9
)2(9

2

2









 


 x

x
x  

 






 









 
 0

2
0

22

9
0

2

3
 


4

9
 



13. Find the area of the region enclosed by the curves y2  = x= 
4

1
 , y = 0 and x = 1 integration.  

 lekdyu ds iz;ksx ls oØks y2 = x, x = 
4

1
 , y = 0 vkSj x = 1 ls f?kjs {ks=k dk {ks=kQy Kkr dhft,& 

Ikzdj.k v/;;u vk/kkfjr iz’'u % 
Sol.  Curve y2 = x 

 live x = 
4

1
 , y = 0 and x = 1 

 

 

x=1 
x=axis 

x=1/4 

  
Area of shaded 

  part : 

  
1

4

1

dxy2      
1

4

1

dxx2  

1

4

1

2

3

2

3

x



















  























2

3

2

3

4

1
1

3

2
2  

  




 
8

1
1

3

4 
6

7

8

7

3

4
  square unit  Ans. 
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Case Study Problem:  

izdj.k v/;;u vk/kkfjr iz'u % 
  

14. A shopkeeper sells three types of flower seeds A1, and A2, A3. They are sold in the form of a mixture 

where the proportions of these seeds are 4: 4: 2, respectively. The germination rates of the three types 

of sees are 45%, 60%, 35% respectively. 

 cd nqdkunkj rhu izdkj ds Qqy&cht A1, A2, A3 csprk gSA og b chtksa dks ,d feJ.k ds :Ik esa csprk gS ftlesa 

bu rhu izdkjksa ds cht 4:4:2 ds vuqikr esa fefJr gSA bu rhuksa chtksa dh vadqj.k nj Øe’'k% 45%, 60%, vkSj 35% 

gSA 

  

Based on the above information 

mijksDr ij vk/kkfjr gksdj] fuEu iz'uksa ds mÙkj nhft,% 

 (a) Calculate the probability that a randomly chosen sees will germinate;  

;kn`PN;k pqus ,d cht vadqfjr gkus dh izkf;drk Kkr dhft,A 

 (b) Calculate the probability that the seed is type A2, given that a randomly chosen seed germinates.  

;fn ;g fn;k x;k gS fd ,d ;kn`PN;k pquk cht vadqfjr gksrk gS] rks bl cht dk izdkj A2 gksus dh izkf;drk Kkr 

dhft,A  

Sol. P(A1) = 
10

4
 

 P(A2) = 
10

4
 

 P(A3) = 
10

2
 

 








1A

B
P  = 0.45  
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 








2A

B
P  = 0.6 

 








3A

B
P  = 0.35 

(i) P(B) =     


















2
2

1
1

A

B
PAP

A

B
PAP +P(A3) × 









3A

B
P  = 0.4×0.45 +0.4×0.6 +0.2×0.35 0.49 Ans. 

(ii) 

 

)B(P

A

B
PAP

B

A
P

2
2

2


















 

 = 
49.0

6.04.0 
 

49

24

49.0

24.0
  Ans. 


