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The Code No. and Set on the right side of the
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  ( 2 ) 3031/ (Set : C) 

 3031/ (Set : C) 

• Gòe j -h e ge fml e ke âe  ke s â  ye e rÛe  ces Ke e ue er h e Ve e /he V e s ve  Úe sÌ [W~ 
Don’t leave blank page / pages in your answer-
book. 

• Gòej-hegefmlekeâe kesâ Deefleefjkeäle keâesF& DevÙe Meerš veneR efceuesieer~ Dele: 
DeeJeMÙekeâleevegmeej ner efueKeW Deewj efueKee Gòej ve keâešW~ 
Except answer-book, no extra sheet will be given. 
Write to the point and do not strike the written 
answer. 

• he j er#e eL ee a De he vee  je sue  ve b 0 Øe Mv e -he $e  he j  De Je MÙe  e fue Ke W~ 
Candidates must write their Roll Number on the 
question paper. 

• ke = âhe Ùee  Øe Mve eW ke âe  Gòej  osves me s he tJe & Ùe n me ge fve e fMÛe l e  ke âj  ue W e fke â Øe Mve -he $e  he tCe& 
Je  me ne r nw , h ejer# ee ke s â Gh ejevle Fme mecy evOe ceW k eâesF& Yeer oe Jee mJe erkeâ ej 
veneR efk eâÙe e p eeÙe siee~ 

 Before answering the question, ensure that you 
have been supplied the correct and complete 
question paper, no claim in this regard, will be 

entertained after examination. 

mee ceevÙe  efveoxMe  : 

 (i)  F me  Ø e Mve -h e $e  c eW 20 Øe Mve  nQ ,  pe e s Ûe ej Ke C[e W – De,  y e, me  De ewj 
o ce W ye Bšs ngS  nQ : 

  KeC [ ‘De ’ :  F me  Ke C[  ce W S keâ  Øe Mv e  nw pe es J e mle ge fve ‰ Ø e k e âe j  kes â 
16 (i-xvi) Ye e iee W c eW nw~ Ø e lÙe ske â Yee ie  1 De b keâ 
k e âe  nw~ 

  KeC [ ‘y e’ :  F me  Ke C[  ce W 10 Øe Mve  nQ~ Ø e lÙe ske â  Øe Mve  2 De b ke âeW 
k e âe  nw~ 
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  ( 3 ) 3031/ (Set : C) 

 3031/ (Set : C)  P. T. O. 

  KeC [ ‘me’ :  F me  Ke C[ c e W 5 Øe Mve  nQ~ Øe lÙe sk eâ  Øe Mve  4 De b ke âeW 
k e âe  nw~ 

  KeC [ ‘ o’ :  F me  Ke C[ c e W 4 Øe Mve  nQ~ Øe lÙe sk eâ  Øe Mve  6 De b ke âeW 
k e âe  nw~ 

 (ii)  me Ye er ØeMve  De efveJe eÙe& nwb ~ 

 (iii) Ø e Mve -h e $e  ce W k e âe sF& me ce «e  J Ùee he ke â e fJe ke â uhe  ve ne R nw , e fHe âj Ye er             
6 De b ke âe W Je e ue s Sk eâ Øe Mve  ce W De evl e e fj ke â e fJe k eâuh e  efoÙe e  ie Ùee  nw~ 

 (iv) e foÙe s ie Ùe s «e eH e â-he shej  ke âe s De he ve e r Gòe j -he ge fmle ke â e ke s â mee L e  De Je MÙ e  
v e lL e e r ke âjW~ 

 (v)  k e w â ukeäÙe gue sšj  kes â  Øe Ùee sie  ke âe r De ve gce e fle  v e ne R nw~  

General Instructions : 

 (i)  This question paper consists of 20 questions 
which divided into four Sections : A, B, C 
and D : 

 Section 'A' : This Section consists of one 

question which has 16 (i-xvi) 
parts of objective type. Each 
part carries 1 mark. 

 Section 'B' : This Section consists of 10 
questions. Each question 
carries 2 marks. 

 Section 'C' : This Section consists of 5 
questions. Each question 
carries 4 marks. 

 Section 'D' : This Section consists of 4 
questions. Each question 
carries 6 marks. 
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  ( 4 ) 3031/ (Set : C) 

 3031/ (Set : C) 

 (ii) All questions are compulsory.  

 (iii) There is no overall choice. However, an 
internal choice has been provided in one 
question of 6 marks. 

 (iv) You must attach the given graph-paper along 
with your answer-book. 

 (v) Use of calculator is not permitted. 

KeC[ ‘De’ 

SECTION 'A' 

  1. (i) nJe e ke sâ  S ke â ye g ue ye g ue s k e âe r e f$e pÙe e cm
2

1
/sec k e âe r oj  me s yeÌ { 

j ne r nw~ pe yee f ke â  e f $e pÙe e 3 cm nw le e s ye g uey eg ue s ke s â Dee Ùe le ve  k e âer 
y eÌ {ve s ke âe r oj  nw : 1 

   (A) sec/cm9 3π  (B) sec/cm18 3π  

   (C) sec/cm16 3π  (D) F ve ce W me s k eâe s F& ve ne R 

  The radius of an air bubble is increasing at 

the rate of cm
2

1
 per second. The volume of 

the bubble increasing at the rate when 
radius 3 cm is  :  

   (A) sec/cm9 3π  (B) sec/cm18 3π  

   (C) sec/cm16 3π  (D) None of these  
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  ( 5 ) 3031/ (Set : C) 

 3031/ (Set : C)  P. T. O. 

 (ii)  0=x  he j  Je ›e â  xxy sin32 2 +=  k e â e r mh eMe & js Ke e k e âer 
Ø e Je Ce le e  nw :   1 

   (A) 3 (B) – 3 

   (C) 4 (D) F ve ce W me s k eâe s F& ve ne R 
   The slope of tangent of the curve 

xxy sin32 2 +=  at 0=x  is : 

   (A) 3 (B) – 3 

   (C) 4 (D) None of these 

 (iii) H eâ ue ve ( ) xxxf 32 2 −=  e f ve j vl ej  Je Oe& cee ve k es â e f ue S  De vle je ue 
nw :   1 

   (A) 







∞,

4

1
 (B) 








∞,

2

1
 

   (C) 







∞,

4

3
 (D) F ve ce W me s k eâe s F& ve ne R 

  The interval in which the function 

( ) xxxf 32 2 −=  strictly increasing is :  

   (A) 







∞,

4

1
 (B) 








∞,

2

1
 

   (C) 







∞,

4

3
 (D) None of these 

 (iv) h e âue ve ( ) [ ]2,0,2 xxxf −=  he j  e f ve j he s#e GÛ Ûe le ce      
c e e ve  nw :   1 

   (A) 0 (B) 2 

   (C) 2−  (D) F ve ce W me s k eâe s F& ve ne R 
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  ( 6 ) 3031/ (Set : C) 

 3031/ (Set : C) 

  The absolute maximum value of the 

function ( ) ,2 xxxf −=  on [ ]2,0  is :   

   (A) 0 (B) 2 

   (C) 2−  (D) None of these 

 (v) ( ) ( )∫ −− dxxx 23sec23tan  k e âe  ce e ve nw : 1 

   (A) ( ) cx +−− 23sec2   

   (B) ( ) cx +− 23tan2  

   (C) ( ) cxs +−− 23ec
2

1
 

    (D) Fv e ce W me s keâ es F & ve ne R 

   The value of ( ) ( )∫ −− dxxx 23sec23tan  is : 

   (A) ( ) cx +−− 23sec2   

   (B) ( ) cx +− 23tan2  

   (C) ( ) cxs +−− 23ec
2

1
 

    (D) None of these 

 (vi) ∫
+ 294 x

dx
 ke â e ce e ve nw :   1 

   (A) c
x

+






−

2

3
tan

3

2 1   

   (B) c
x

+






−

2

3
tan

6

1 1   

   (C) c
x

+






−

2

3
tan

2

3 1   

   (D) Fv e ce W me s keâ es F & ve ne R 
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  ( 7 ) 3031/ (Set : C) 

 3031/ (Set : C)  P. T. O. 

    The value of ∫
+ 294 x

dx
 is : 

   (A) c
x

+






−

2

3
tan

3

2 1  (B) c
x

+






−

2

3
tan

6

1 1   

   (C) c
x

+






−

2

3
tan

2

3 1  (D) None of these 

 (vii) ∫
π

π−

2/

2/

11sin dxx  ke âe ce e ve nw : 1 

   (A) 1 (B) 0  

   (C) –1 (D) F ve ce W me s k eâe s F& ve ne R 

   The value of ∫
π

π−

2/

2/

11sin dxx  is : 

   (A) 1 (B) 0  

   (C) –1 (D) None of these 

 (viii) De J e ke âue ve me ce e r ke âj Ce 
2

2
2/3

2

51
dx

yd

dx

dy
=




















+  k e â er Ieel e 

nw :    1 

   (A) 1 (B) 3  

   (C) 2 (D) F ve ce W me s k eâe s F& ve ne R 
    The degree of the differential equation 

2

2
2/3

2

51
dx

yd

dx

dy
=




















+  is :  

   (A) 1 (B) 3  

   (C) 2 (D) None of these 
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  ( 8 ) 3031/ (Set : C) 

 3031/ (Set : C) 

 (ix) De J e ke âue ve me ce e r ke âj Ce 0sin
2

2

4

4

=












+

dx

yd

dx

yd
 ke âe r k e â es ef š      

nw :    1 

   (A) 2 (B) 4  

   (C) 1 (D) F ve ce W me s k eâe s F& ve ne R 
    The order of the differential equation 

0sin
2

2

4

4

=












+

dx

yd

dx

yd
 is :  

   (A) 2 (B) 4  

   (C) 1 (D) None of these 

 (x) jia ˆ2ˆ3 +=  k e â e he ef j cee Ce  nw :  1 

   (A) 5  (B) 13   

   (C) 7  (D) F ve ce W me s k eâe s F& ve ne R 

    The magnitude of jia ˆ2ˆ3 +=  is : 

   (A) 5  (B) 13   

   (C) 7  (D) None of these 

 (xi) Ù e e f o kjia ˆ2ˆˆ3 +−=  leL e e ,̂2ˆ jib +=  le e s ba .  k e â e 
c e e ve  nw :   1 

   (A) 5 (B) 4  

   (C) 1 (D) F ve ce W me s k eâe s F& ve ne R 

  If kjia ˆ2ˆˆ3 +−=  and ,̂2ˆ jib +=  then 

ba .  is :  
   (A) 5 (B) 4  

   (C) 1 (D) None of these 
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  ( 9 ) 3031/ (Set : C) 

 3031/ (Set : C)  P. T. O. 

 (xii) Ù e e f o  kjia ˆ3ˆ2 −−=  De e w j  kjib ˆ2ˆ4ˆ −+= , le es 
ba ×  ke âe ce e ve  nw :   1 

   (A) kji ˆ11ˆ3ˆ10 ++  (B) kji ˆ11ˆ3ˆ10 +−   

   (C) kji ˆ11ˆ3ˆ10 −+  (D) F ve ce W me s k eâe s F& ve ne R 

  If  kjia ˆ3ˆ2 −−=  and kjib ˆ2ˆ4ˆ −+= , then 

the value of ba ×  is :  

   (A) kji ˆ11ˆ3ˆ10 ++  (B) kji ˆ11ˆ3ˆ10 +−   

   (C) kji ˆ11ˆ3ˆ10 −+  (D) None of these 

 (xiii) S ke â  j s Ke e  ke s â 2,3,1 −  ke s â  e f oke âd -De ve gh e e le  nw, F me js Ke e kes â  
e f oke â d-ke âe s pÙe e nQ :   1 

   (A) 
14

2
,

14

3
,

14

1
 (B) 

14

2
,

14

3
,

14

1 −
  

   (C) 
14

2
,

14

3
,

14

1 −
 (D) F ve ce W me s k eâe s F& ve ne R 

  The direction ratios of a line are 2,3,1 − . 

The direction consines of its line are :  

   (A) 
14

2
,

14

3
,

14

1
 (B) 

14

2
,

14

3
,

14

1 −
  

   (C) 
14

2
,

14

3
,

14

1 −
 (D) None of these 
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  ( 10 ) 3031/ (Set : C) 

 3031/ (Set : C) 

 (xiv) e f ye vog ( )5,4,2 −−  me s pe e ve s Je eue e r leL e e j s Ke e 

6

8

5

4

3

3 +
=

−
=

+ zyx
 k e âs me cee v lej  j s Kee k e âe ke âe le ea Ùe 

me ce er k e âj Ce nw :   1 

   (A) 
6

5

5

4

3

2 +
=

−
=

+ zyx
  

   (B) 
6

5

5

4

3

2 −
=

+
=

− zyx
  

   (C) 
6

5

5

4

3

2 +
=

+
=

− zyx
 

   (D) Fv e ce W me s keâ es F & ve ne R 
  The cartesian equation of the line which 

passes through the point  ( )5,4,2 −− and 

parallel to the line 
6

8

5

4

3

3 +
=

−
=

+ zyx
 is :  

   (A) 
6

5

5

4

3

2 +
=

−
=

+ zyx
  

   (B) 
6

5

5

4

3

2 −
=

+
=

− zyx
  

   (C) 
6

5

5

4

3

2 +
=

+
=

− zyx
 

   (D) None of these 

 (xv) j s Ke e -Ù e g ice  : ( )kjikjir ˆ2ˆˆˆ2ˆˆ3 −−λ+−+=  De ew j 
( )kjikjir ˆ4ˆ5ˆ3ˆ56ˆˆ2 −−µ+−−=  ke s â  ye e r Ûe  ke âe  k e âe s Ce      

nw :    1 

   (A) 






−

35

16
cos 1  (B) 







−

35

12
cos 1   

   (C) 






−

35

8
cos 1  (D) F ve ce W me s k eâe s F& ve ne R 
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  ( 11 ) 3031/ (Set : C) 

 3031/ (Set : C)  P. T. O. 

    The angle between the pair of                       

lines :  ( )kjikjir ˆ2ˆˆˆ2ˆˆ3 −−λ+−+=  and 

( )kjikjir ˆ4ˆ5ˆ3ˆ56ˆˆ2 −−µ+−−=  is :  

   (A) 






−

35

16
cos 1  (B) 







−

35

12
cos 1   

   (C) 






−

35

8
cos 1  (D) None of these 

 (xvi) me ce le ue 03432 =−+− zyx  k es â Dee fYe ue cye jsKe e  kes â 
e f ok e âd-De ve g he e le nw :   1 

   (A) 4,3,2 −  (B) 4,3,2 −   

   (C) 4,3,2−  (D) F ve ce W me s k eâe s F& ve ne R 
    The direction ratios of a line normal to the 

plane 03432 =−+− zyx  are :  

   (A) 4,3,2 −  (B) 4,3,2 −   

   (C) 4,3,2−  (D) None of these 

KeC[ ‘ye’ 

SECTION 'B' 

  2. oe s Oe vee lce k e â me b KÙe eS B %ee l e ke â er ef pe S  ef pe ve ke âe Ùe es ie 16 nw De e w j  Gve ke s â 
I e ve eW k e âe  Ùee s ie vÙe t ve le ce nw~ 2 

 Find two positive numbers whose sum is 16 and 
the sum of whose cubes is minimum.  

  3. ∫ +
dx

xcos1

1
 k e âe  ce e ve %ee le ke â er ef peS ~ 2 

 Evaluate : ∫ +
dx

xcos1

1
. 
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  ( 12 ) 3031/ (Set : C) 

 3031/ (Set : C) 

  4. ∫ dxxlog  k e âe  ce e ve %e e le ke â er ef pe S ~  2 

 Evaluate : ∫ dxxlog . 

  5.  ( )dxxxx 194999
98

98

++∫
−

 ke â e ce e ve %ee le  ke â er e f peS ~ 2 

 Evaluate : ( )dxxxx 194999
98

98

++∫
−

.  

  6.  Je ›e â  xxy ,42 −= -De# e S Je b j s Ke eDe eW 0=x  De e w j 3=x  me s 
e f Ie js Yee ie  ke âe # e s$e he âue %e e le  ke âe re f pe S ~  2 

 Find the area bounded by the curve ,42 −= xy     

x - axis and the lines 0=x   and 3=x . 

  7.  Je ›e â eW k es â  ke g âue xx BeAey 43 +=  ke âe De Je ke â ue ve me ce e r ke âj Ce %e e le 
ke âer e f peS ~    2 

 Find the differential equation of the             

curves : xx BeAey 43 += . 

  8.  me e f oMe kjia ˆ5ˆ4ˆ3 +−=  ke âer e f oMe e  c eW Fk e â e F& me ef oMe %e e l e   
ke âer e f peS ~    2 

 Find a unit vector in the direction of vector 

kjia ˆ5ˆ4ˆ3 +−= . 

  9.  me ce le ue ke â e mee f oMe me c ee r ke âj Ce  %e e le  ke â er e fp eS , pe es ce t ue  e fye vog me s 4 F ke âe F& 
ot j e r hej  nw De e w j  me ef oMe kji ˆ6ˆ3ˆ2 +−  H ej  ue cye nw~ 2 

 Find the vector equation of a plane which is at a 
distance of 4 units from the origin and which is 

normal to the vector kji ˆ6ˆ3ˆ2 +− . 
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  ( 13 ) 3031/ (Set : C) 

 3031/ (Set : C)  P. T. O. 

10.  e f ve cvee fue e f Ke le  j s Ke e Dee wj  me ce le ue ke sâ ye er Ûe ke â e ke âe s Ce  %ee l e ke âe r ef pe S  : 2 

963;
1

3

6

7

3

1
=++

−
=

+
=

−
zyx

zyx  

 Find the angle between the following line and 
plane :  

963;
1

3

6

7

3

1
=++

−
=

+
=

−
zyx

zyx
 

11.  meceleue keâe meefoMe meceerkeâjCe %eele keâerefpeS pees efmLeefle meefoMe 
kji ˆˆˆ2 ++  mes iegpejlee nw Deewj meefoMe kji ˆ3ˆ2ˆ4 +−  hej uecye nw~ 2 

 Find the vector equation of the plane passing 
through the point having position vector  

kji ˆˆˆ2 ++  and perpendicular to the vector 

kji ˆ3ˆ2ˆ4 +− . 

KeC[ ‘me’ 
SECTION 'C' 

12.  e f me æ ke âe r ef pe S  ef k e â oe r ng F& Je ›e â he = ‰ # e s$e he â ue Dee w j  ce nòe ce De e Ùe le ve  Jee ues  

ue cy e Je = òe er Ùe  Meb ke g â k e âe  De æ& Me e r <e & k eâe s Ce 






−

3

1
sin 1  ne s l e e nw~ 4 

 Show that the semi-vertical angle of a right 
circular cone of given surface area and 

maximum volume is 






−

3

1
sin 1 . 

13.  
∫

+

+
dx

x

x

16

4
4

2

 ke â e ce e ve %ee le  ke â er e f peS ~  4 

 Evaluate : ∫
+

+
dx

x

x

16

4
4

2

. 
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  ( 14 ) 3031/ (Set : C) 

 3031/ (Set : C) 

14. Je ›e â  xyy −= 22  De e wj  y-De# e mes e fI e js # e s $e k e âe # e s$e he âue %ee l e 

ke âer e f peS ~ 4 

 Find the area bounded by the curve xyy −= 22  

and the y-axis. 

15.  nue  ke âe re f pe S  :   4 

0cossinsincos =







−−








+

dx

dy
x

x
y

x
x
y

yy
x
y

yx
y

x  

 Solve : 

0cossinsincos =







−−








+

dx

dy
x

x
y

x
x
y

yy
x
y

yx
y

x  

16.  «e e he â er Ùe e f Je e fOe me s ef ve cve j we f Ke ke â Øe e s «ee ce ve me ce mÙe e ke âes nue ke â er ef pe S  : 4 

  vÙe t ve le c e yxz 500200 +=  

  e f ve cve De Je je sOe e W ke s â De vle ie& l e   

0;0;2443;102 ≥≥≤+≥+ yxyxyx  

 Solve graphically, the following linear 

programming problem :  

 Minimize yxz 500200 +=  

 Subject to the constraints  

0;0;2443;102 ≥≥≤+≥+ yxyxyx . 
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  ( 15 ) 3031/ (Set : C) 

 3031/ (Set : C)  P. T. O. 

KeC[ ‘o’ 
SECTION 'D' 

17. Je ›e â  yx 42 =  S Je b j s Kee  24 −= yx  me s ef Ie j s # es $e  k e âe js Ke e e f Ûe $e 
Ke e R ef Ûe S  Dee w j  #e s $e he âue  %e e l e ke âe re f peS ~ 6 

 Draw the sketch of the region bounded by the 

curve yx 42 =  and  the  line 24 −= yx  and 

determine its area. 

18. Ùe e f o a , b ,  c  e f $eYe g pe  ke s â  ›e âce Me: Me e r <e& A, B, C  ke sâ ef mL e e f le me e foMe  
nQ,  le e s e f meæ k e âe re f peS  ef ke â e f $ eYe g pe ABC  ke âe me e foMe  # e s $e he â ue 

[ ]accbba ×+×+×=
2

1  nw~  6 

 If a , b , c  are the position vectors of the vertices 
A, B, C respectively of a triangle, then prove that 
vector area of triangle ABC 

[ ]accbba ×+×+×=
2

1 . 

19. 
132

zyx
=

−
=  De e w j 

2

2

5

1

3

2 +
=

−

−
=

− zyx  j s Ke eDee W ke s â yee r Ûe 

ke âer v Ùe tve le ce ot j er %e e le  ke âe re f pe S~ 6 

 Find the shortest distance between the lines : 

132

zyx
=

−
=  and 

2

2

5

1

3

2 +
=

−

−
=

− zyx
. 

DeLeJee 

OR 

 0923 =−−− zyx  me ce le ue ce W ef ye vog )3,1,2( −  ke sâ  Øe ef lee f ye cy e 
(Image) ke s â  e f ve oxMe e b ke â  %ee le ke âe r ef peS ~ 

 Find the co-ordinates of the image of the point 
)3,1,2( − in the plane 0923 =−−− zyx .  
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  ( 16 ) 3031/ (Set : C) 

 3031/ (Set : C) 

20. S k e â nJe e F & pe ne pe De e fOe keâ le ce  200 Ùe ee f $e Ùe e W ke âe s Ùe e $ee  ke âj e me k e âl ee nw~ 
Øe l Ùe s ke â ØeL e ce ß e s Ce e r ke s â ef ške âš h e j  1000 ® 0 De e w j  me ml e s ß e s Ce er kes â 
e f ške â š h e j  600 ®0 k e âe ue eYe  ke â cee Ù ee pe e me ke âle e nw~ S Ùej ue e F ve k e âce 
me s k e âce  20 mee r šW ØeLe ce ß es Ce er ke s â e f ue S  Dee je f#e le ke â j le er nw~ leL ee e f he ØeLe c e 
ß e s Cee r ke âe r De he s#e e ke â ce me s k e âce 4 ie gve s Ùee $e er me mle er ße s Ce e r ke s â e f ške â š h ej 
Ùe e $ee ke âj ve s k e âe r Je je r Ùe le e os le s nw~ %e e le ke â er ef pe S  e f ke â Øe l Ùes k eâ Øe ke âe j  kes â 
e f k eâl e ve s-e f ke âl e ve s e f šk e âš ye s Ûe s  pe e SB le e ef k e â  ue eYe k e âe  Dee fOe ke âl e ce e r ke âj Ce ne s~ 
De e fOe ke â le ce  ueeYe  e f ke âle vee nw ?  6 

 An aeroplane can carry a maximum of 200 

passengers. A profit of Rs.  1,000 is made on 

each executive class ticket and a profit of                 

Rs. 600 is made on each economy class ticket. 

The airline reserves at least 20 seats for 

executive class. However, at least 4 times as 

many passengers prefer to travel by economy 

class than by the executive class. Determine 

how many tickets of each type must be sold in 

order to maximize the profit for the airline. What 

is the maximum profit ? 

S 
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