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 ^11& Wiia .Ks;h 

m%Yak m;% jHQyh 

I m;%%h - ld,h ( meh 03hs' ^Bg wu;rj lshùï ld,h ñks;a;= 10 hs'&

  fuu m%%Yak m;%%h fldgia follska iukaú; fõ'

  A fldgi  - m%%Yak oyhls' m%%Yak ish,a,g u ms<s;=re iemhsh hq;= h' tla  
    m%%Yakhlg ,l=Kq 25 ne.ska ,l=Kq 250ls'

  B fldgi  - m%%Yak y;ls' m%%Yak mylg ms<s;=re iemhsh hq;= h' tla m%%Yakhlg 
    ,l=Kq 150 ne.ska ,l=Kq 750ls' 

  I m;%%h i|yd uqΩ ,l=Kq  =  1000

II m;%%h     - ld,h ( meh 03hs' ^Bg wu;rj lshùï ld,h ñks;a;= 10 hs'&

 fuu m%%Yak m;%%h fldgia follska iukaú; fõ'

 A fldgi  - m%%Yak oyhls' m%%Yak ish,a,g u ms<s;=re iemhsh hq;= h' tla 
   m%%Yakhlg ,l=Kq 25 ne.ska ,l=Kq 250ls'

 B fldgi  - m%%Yak y;ls' m%%Yak mylg ms<s;=re iemhsh hq;= h' tla m%%Yakhlg
   ,l=Kq 150 ne.ska ,l=Kq 750ls' 

    II m;%%h i|yd uqΩ ,l=Kq  =  1000 

wjidk ,l=K .Kkh ls¯u ( I m;%h  =    1000
    II m;%h =      1000
       wjidk ,l=K =      2000 ÷ 20  =  100

w'fmd'i'^W'fm<& úNd.h -‐ 2019 iy bka miqj meje;afjk úNd. i|yd m%Yak m;% jHQyh yd uQ,dlD;s m%Yak -‐  Wiia .Ks;h



-134-
- 134 -

                 w'fmd'i'^W'fm<& úNd.h - 2019 iy bkamiqj meje;afjk úNd. i|yd m%Yak m;% jHQyh yd uQ,dlD;s m%Yak - Wiia .◊;h 

 ^11& Wiia .Ks;h 
I    m;%h 

ie,lsh hq;=h:  

*      A  fldgfia ishÆu m%%Yakj,g ms<s;=re imhkak'  

*      B  fldgfiA m%%Yak mylg muKla ms<s;=re imhkak'  

A    fldgi 

1.   x y z y z x z x y hkak idOlj,g fjka lrkak' 

   ta khska a b a + b c b c b + c a c a c + a b =  0 nj fmkajkak'  

   .............................................................................................................................................................

   .............................................................................................................................................................

   .............................................................................................................................................................

   .............................................................................................................................................................

   .............................................................................................................................................................

   .............................................................................................................................................................

   .............................................................................................................................................................

   .............................................................................................................................................................

   .............................................................................................................................................................

2.   k R hehs .ksuq' R u; R hk iïnkaOhla x4 y4 kx2 + ky2 = 0 kï xRy  u.ska wr®: olajkq ,efí' 

 R hkq R u; ;=,H;d iïnkaOhla nj fmkajkak'

   ............................................................................................................................................

   .............................................................................................................................................................

   .............................................................................................................................................................

   .............................................................................................................................................................

   .............................................................................................................................................................

   .............................................................................................................................................................

   .............................................................................................................................................................

   .............................................................................................................................................................

   .............................................................................................................................................................
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3.   x  1 i|yd f(x) =  x + 1 
 x  

 
 hehs o x R i|yd g(x) = ax3 + 1 hehs o .ksuq; fuys a hkq ;d;aúl 

 ksh;hls' ;jo" x   1 i|yd h(x) = (g o f) (x) hehs .ksuq' h(2) = 28 nj ° we;' a = 1 nj fmkajkak' 

 h (x) ,shd olajkak' 

 .............................................................................................................................................................

   .............................................................................................................................................................

   .............................................................................................................................................................

   .............................................................................................................................................................

   .............................................................................................................................................................

   .............................................................................................................................................................

   .............................................................................................................................................................

   .............................................................................................................................................................

   .............................................................................................................................................................

   .............................................................................................................................................................

4.   x + y + z hkak   =  

x       x3              y  +  z  

y       y3              z  +  x

z       z3              x  +  y

  hk ksYapdhlfhys idOlhla nj fmkajd hkak

 

 talSh idOlj, .=Ks;hla f,i m%%ldY lrkak'   

   .............................................................................................................................................................

   .............................................................................................................................................................

   .............................................................................................................................................................

   .............................................................................................................................................................

   .............................................................................................................................................................

   .............................................................................................................................................................

   .............................................................................................................................................................

   .............................................................................................................................................................

   .............................................................................................................................................................

   .............................................................................................................................................................

   .............................................................................................................................................................
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5.   xy  = c hk iDcq fldaKdi%%dldr nyqj,hg  (ct  
c
t ) ,laIHfhys° we|s ,ïnlfhys iólrKh fidhd  

 th  (0, c) yryd hkafka kï t + t   1  =  0  nj fmkajkak'  

   .............................................................................................................................................................

   .............................................................................................................................................................

   .............................................................................................................................................................

   .............................................................................................................................................................

   .............................................................................................................................................................

   .............................................................................................................................................................

   .............................................................................................................................................................

   .............................................................................................................................................................

   .............................................................................................................................................................

   .............................................................................................................................................................

6.   a, b R hehs o  f : R  R hkq  

 

 f(x) = b 

1 + ax  3

x
,      x  >  0 úg 

,     x  =  0 úg

,     x  <  0 úg   
       1
3(1   e   )

1
x

 
   

 u.ska fokq ,nk Y%%s;h hehs o .ksuq' f hkak x = 0 ° ika;;sl kï" a iy b ys w.hka fidhkak' 

     .............................................................................................................................................................

   .............................................................................................................................................................

   .............................................................................................................................................................

   .............................................................................................................................................................

   .............................................................................................................................................................

   .............................................................................................................................................................

   .............................................................................................................................................................

   .............................................................................................................................................................

   .............................................................................................................................................................
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7.   f : R  R hkq  f(x) = 
x  úg 

x  <   úg

x  

x  )(

; 

; 
 

 u.ska fokq ,nk Y%%s;h hehs .ksuq' f  hkak x ° wjl,H fkdjk nj fmkajkak' 

 ishÆ x  1 i|yd f (x)  ,shd olajkak.

   .............................................................................................................................................................

   .............................................................................................................................................................

   .............................................................................................................................................................

   .............................................................................................................................................................

   .............................................................................................................................................................

   .............................................................................................................................................................

   .............................................................................................................................................................

   .............................................................................................................................................................

   .............................................................................................................................................................

   .............................................................................................................................................................
     

8.   z = y   hk wdfoaYh fhdod .ksñka 
 dy
 dx

y tan x  = y cos x  hk wjl, iólrKh talc wdldrhg

 m˙Kdukh lr ta khska" th úi|kak' 

   .............................................................................................................................................................

   ............................................................................................................................................................

   ............................................................................................................................................................

   ............................................................................................................................................................

   ............................................................................................................................................................

   ............................................................................................................................................................

   ............................................................................................................................................................

   ............................................................................................................................................................

   ............................................................................................................................................................
  

   ............................................................................................................................................................

   ......................................................................................................................................................
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7.   f : R  R hkq  f(x) = 
x  úg 

x  <   úg

x  

x  )(

; 

; 
 

 u.ska fokq ,nk Y%%s;h hehs .ksuq' f  hkak x ° wjl,H fkdjk nj fmkajkak' 

 ishÆ x  1 i|yd f (x)  ,shd olajkak.

   .............................................................................................................................................................

   .............................................................................................................................................................

   .............................................................................................................................................................

   .............................................................................................................................................................

   .............................................................................................................................................................

   .............................................................................................................................................................

   .............................................................................................................................................................

   .............................................................................................................................................................

   .............................................................................................................................................................

   .............................................................................................................................................................
     

8.   z = y   hk wdfoaYh fhdod .ksñka 
 dy
 dx

y tan x  = y cos x  hk wjl, iólrKh talc wdldrhg

 m˙Kdukh lr ta khska" th úi|kak' 

   .............................................................................................................................................................

   ............................................................................................................................................................

   ............................................................................................................................................................

   ............................................................................................................................................................

   ............................................................................................................................................................

   ............................................................................................................................................................

   ............................................................................................................................................................

   ............................................................................................................................................................

   ............................................................................................................................................................
  

   ............................................................................................................................................................

   ......................................................................................................................................................
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9.   f iy g hkq [0,1] m%%dka;rh u; wr®: olajd we;s ;d;a;aúl-w.he;s Y%%s; folla hehs .ksuq' f  yd g ys 

 jHq;amkakh jk g , [0, 1] m%%dka;rh u; ika;;sl hehs o x [0, 1] i|yd 3f (1   x)  +  2xg (x)  =    4x

hehs o .ksuq' 

1

0

  f (x)  = 2  yd g(1) = 1,  kï 
1

0

  g (x)dx =   nj fmkajkak'
  
  
   ...........................................................................................................................................................

   ...........................................................................................................................................................

   ...........................................................................................................................................................

   ...........................................................................................................................................................

   ...........................................................................................................................................................

   ...........................................................................................................................................................

   ...........................................................................................................................................................

   ...........................................................................................................................................................

   ...........................................................................................................................................................

   ...........................................................................................................................................................

10.   tlu rEmhl" r   2sin   =  0    yd r2 2r ( 2 cos  + sin ) + 2  = 0 hk O%%ejl iólrK u.ska fokq 

 ,nk jl%%j, o< igyka w|skak' 

 fuu jl% iDcq flda”lj f√okh jk nj fmkajkak'

   ...........................................................................................................................................................

   ...........................................................................................................................................................

   ...........................................................................................................................................................

   ...........................................................................................................................................................

   ...........................................................................................................................................................

   ...........................................................................................................................................................

   ...........................................................................................................................................................

   ...........................................................................................................................................................

   ...........................................................................................................................................................

   ...........................................................................................................................................................

   ...........................................................................................................................................................

*    *  
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B    fldgi 

11. (a) A,  B  yd  C  hkq  S  ir®j;%% l=,lhl Wm l=,l hehs .ksuq' Tn fhdod .kakd l=,l ù„h kshuhka 

 meye†,sj i|yka lrñka" 

 (i)     A B = A (A   B),
            (ii) B = (A  B)     (A   B)  iy

                        (iii) (A  B)     C = (A  C)   (B  C),    
 nj fmkajkak' fuys A  B hkak  A  B =   A  B   u.ska wr®: ±lafõ'  

       (b) isiqka 150 fokl= fhdod .ksñka l%slÜ" fydlS yd mdmka≥ hk l%Svd w;=frka Tjqka leu;s l%Svd
  kSr®Kh ls¯u i|yd iólaIKhla is≥ lrk ,°' isiqka 60 fokl= l%slÜj,g o" 50 fokl= 
  fydlSj,g o" 70 fokl= mdmka≥j,g o" 35 fokl= fydlS yd mdmka≥j,g o" 20 fokl= l%slÜ
  yd mdmka≥j,g o" 42 fokl= l%slÜ yd fydlSj,g o" 10 fokl= l%Svd ;=kg u o leu;s nj 
  fy<sorõ úh' 

     (i)    fuu l%Svd ;=fkka tllgj;a leu;s ke;s" 

  (ii)    l%slÜj,g muKla leu;s" 

  (iii)   jeä ;rñka tla l%Svdjlg muKla leu;s 

  isiqka .Kk fidhkak' 

12. (a) a,  b  yd  c  hkq Ok ixLHd hehs .ksuq'   

   a  b    1
2  (a  b)  nj fmkajkak' 

   (abc)
1
3      1

3  (a  b + c)  nj wfmdaykh lrkak' 

 my; tla tla ≤ fmkajkak' 

 (i) (a + 4b) (b + 4c)  (c + 4a)         64abc. 

      (ii)    0  <  a <  1  i|yd a (1  a)2      4
27
.

          (b)  ( )x'
y' ( )x

y( )1 2
1=  m˙Kdukh xy ;,fhys jQ (a, a + 2)  ,laIHh x'y'  ;,fhys jQ (2a, b)  ,laIHh 

  u;g wkqrEmKh lrhs; fuys a yd b ;d;a;aúl ksh; fõ' a yd b ys w.hka fidhkak' 

  xy ;,fhys jQ (0  0),  (1, 0),    (1, 1)  yd (0  1)  YSr®I iys; jQ iup;=rdY%h m˙Kdukh lrkq ,nk 

      x'y'    ;,fhys jQ iudka;rdY%fhys YSr®I fidhkak' 

13.  Ok ksÅ,uh or®Ylhla i|yd o uqjdjr® m%%fïhh m%%ldY lr idOkh lrkak'  

   k
    =    1,  2,  3,  ...    i|yd k =  cos  

2k
  7    

2k
  7    

 ( )  ( )+   i  sin      hehs .ksuq' 

   k
    =    1,  2,  3,  ...  i|yd k

7 =  1  nj fmkajd ta khska" z7  =  1  iólrKfhys ;d;a;aúl fkdjk m%Nskak uQ, 

 yh ,shd olajkak' 

   1 + 1  + 2     + 3 + 4  + 5  + 6  =  0  nj yd k
    =  1,  2,  3  i|yd k +   7 k  =  2  cos   

2k
  7    

 ( )   nj fmkajkak' 
  

      
1
2

 ( )  ( )  ( )+   +  2
  7    

4
  7    

6
  7    

  cos   cos   cos =    nj wfmdaykh lrkak' 

       1+ z + z2  + z3 + z4 + z5+ z6 = {z2  2 cos ( )2
    7

z + 1}{z2  2 cos ( )4
    7

z + 1} {z2  2 cos ( )6
    7

z + 1}  nj;a

 fmkajkak' 
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14. (a) 1   x   1  i|yd  (1 x )  dy
dx
  +  y =  x (1 x)  (1 x)

3
2     wjl,k iólrKh úi|d ta khska" x =  0

   úg y =  1  imqrd,k úi∫u fidhkak' 

            (b)   ;d;aúl mrdñ;shla úg" y =   (x 1)2   3 jl%% l=,h u.ska imqrd,k wjl,k iólrKh 

 fidhkak' 

   ta khska" m%%,ïN mrdjl%% l=,fhys idOdrK iólrKh fidhkak' 

15. (a) n hkq iDK fkdjk ksÅ,hla úg" I
n
  = 

1

0

xn cos  (  x) 2
dx  hehs .ksuq' 

 n   2  i|yd I
n
  + 8  n(n ) I

n
   =  2  nj fmkajkak' 

 ta khska,   I
4
  fidhkak' 

  

            (b)   y
    =  etan x hehs .ksuq'   (1 x )  d

2y
dx2

=  (1 x)  dy
dx
  nj fmkajkak' 

      x4  moh olajd iy tu moh o we;=<;a jk m˙† y  ys uelaf,da˙ka m%%idrKh ,nd .kak' 

      ta khsk a" 

0

1
2

etan x  dx   wkql,h i|yd wdikak w.hla fidhkak'

16. (a) P(acos  , bsin  ) ,laIHfhys°      x
2  

a2
y2  

b2
+    =  1   b,smaihg we¢ iamr®Ylhla x

a cos + y
b sin =  1  

   hkafkka fokq ,nk nj fmkajkak'   y =  x +  c  fr®Ldj x2  

4
y2  +    =  1   b,smaihg iamr®Ylhla fõ' 

 c  =   5   nj fmkajkak' 

 P  iy Q  iamr®Y ,laIHhkays LKavdxl fidhd PQ  cHdh uQQ, ,laIHh yryd hk nj fmkajkak' 

            (b) y2 = 4ax mrdj,fhka iy (ap2  ,  2ap)  iy (aq2  ,  2aq)  ,laIHh hd flfrk cHdfhka wdjD; jr®.M,h  

   jk A hkak  9A2  =  a4  (p     q)4  u.ska fokq ,nk nj fmkajkak' 

   P     (  )4
 

1     
5 5
,       hehs .ksuq' P hkak    y2    =   1     

54
x   hk mrdj,h u; msysgk nj fmkajkak' 

   y2    =   1     
54
x hk mrdj,hg  P ° we|s wNs,ïnfha iólrKh   5 y 5 x8 + 33 = 0   nj fmkajkak'  

   PQ   fr®Ldfjka" 5 y 5 x8 + 33 = 0    wNs,ïnfhka iy y2      =   1     
54
x    mrdj,fhka iSudjk

 jr®.M,h fidhkak' 

R
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17. (a)    A
    =  ( ),

2 2 { }   hehs o x A i|yd f (x)
    =  

 cosecx +  secx 
   tanx +  cotx (   )2

2     
cosec2x

  hehs o .ksuq'   

      x A i|yd f (x)
    =  sin2x +  cos2x    nj fmkajkak' 

  f (x)
  
hkak Rsin ( x  +    ),  i|yd wdldrfhka m%ldY lrkak; fuys R, iy kSsr®Kh l< 

  hq;=fõ' x A i|yd f  ys m%ia;drfhys o< igykla w|skak' 

   

         (b)       f (x)
    =  

1     
1  +  x2

  ys 0  iy 1  w;r †. 0.25la jQQ m%%dka;r ys ° x ys w.hka i|yd oYuia:dk follg

  ksjer† w.hka my; j.=fjka fokq ,efí' 

       

     
x 0 0.25 0.50 0.75 1

f (x)
    =  

1    
1  +  x2

1 0.94 0.80 0.64 0.50

xf (x)
    
=  

 x     
1  +  x2

0 0.23 0.40 0.48 0.50

  

      isïika kS;sh fhdod .ksñka    

1

0

1  +  x 
1  +  x2 

dx    i|yd wdikak w.hla ,nd .kak'   

     

1

0

1  +  x 
1  +  x2 

dx    ys kshu w.h fidhkak' 

      ta khska"      +  ln  4   i|yd wdikak w.hla fidhkak'   

*    *    *  
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Wiia .Ks;h   
II  m;%h 
A  fldgi 

1.   O  wp, uQ,hla wkqnoaOfhka A, B yd C ,laIH ;=kl msysgqï ffoYsl ms<sfj<ska  i    +  2j  +  3k,   i       j  +  k  
     yd i    +  5j  +  5k fõ; fuys  ksh;hls' C ,laIHh OAB    ;,h u; msysgk nj ° we;'  ys w.h 

 fidhkak'

    
   .............................................................................................................................................................

   .............................................................................................................................................................

   .............................................................................................................................................................

   .............................................................................................................................................................

   .............................................................................................................................................................

   .............................................................................................................................................................
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2.   tl tll úYd,;ajh 3 N jQ P    =    i    +  2j     2k yd Q  =    i    +  2j  +  2k n, folla ms<sfj<ska 3  k  

   yd k msysgqï ffoYsl iys; A yd B ,laIHj,° ls%hd lrhs' tu n,j, ffoYsl ftlHh jQ   

 R    yd O uQ,h jgd tajdfha >Qr®K ffoYslh jQ G fidhkak' ta khska" ;ks iïm%hqla; n,hlg tu 

 n, fol W!kkh jk nj fmkajkak' 
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3.   taldldr >k Rcq jD;a;dldr fla;=jla ksh;  >k;ajhlska hq;a øjhl mdfjkafka tys YSr®Ih

 by<ska" wlaIh isriaj yd wlaIfhka ;=fkka folla ksoyia mDIaGfhka by<g ;sfnk m˙† h' 

 fla;=fõ >k;ajh 19
27

  nj fmkajkak'

 .............................................................................................................................................................
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4.   t ld,fha °" P wxY=jl msysgqï ffoYslh r = a(cos t) i + a(sin t) j + (c t) k fõ; fuys a, c yd 

Ok ksh; fõ'  P ys v m%fõ.h" a2+ c2  ksh; úYd,;ajhlska hqla; nj yd OZ - wlaIh iu. ksh; 

 fldaKhla idok nj fmkajkak' t = 2
 

 jk úg P ys uq,a msysàfï isg úia:dmkh fidhkak' 

    .............................................................................................................................................................
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5.   l=vd iqug f.da,hla u fõ.hlska isriaj my<g p,kh fjñka ;sìh°" ;srig wdk;sh   jQ wp,

 iqug ;,hl .eà ;sriaj fmd<d mkS' f.da,h yd ;,h w;r m%;Hd.;s ix.=Klh   nj;a" b;s˙

 jk pd,l Yla;sh" .egqug fudfyd;lg fmr tys w.fhka      la nj;a fmkajkak'

   .............................................................................................................................................................
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6.   ialkaOh m yd wrh a jQ taldldr jD;a;dldr j<,a,lg" tys A ,laIHhla yryd hk ;sria wlaIhla 

 jgd isria ;,hl N%uKh úh yelsh' j<,af,a C flakaøh A g isriaj by<ska w,ajd ;nd B<`.g l=vd 

 úia:dmkhla fokq ,efí' C flakaøh A g isriaj my<ska we;s úg tys fõ.h 2ga   nj fmkajkak'

   .............................................................................................................................................................
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7.   X  úúla; iiïNdù úp,Hh       w.hka muKla .kq ,nk w;r tajd P(X  =  x)  =  k   x   iïNdú;d  

 iys; fõ; fuys k  Ok ksh;hla fõ.  

   (i)     k  ys w.h  yd E(X  
2
)  fidhkak.  

   (ii)   X  ys iïu; wm.ukh   7 nj fmkajkak' 

   ............................................................................................................................................................
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8.   X  iiïNdù úp,Hh 0,  1,  2  yd 3  hk w.hka muKla .kS' P(X     1)  =  0.5,  P(X     2)  =  0.9  yd 

   E(X  )  =  1.3  nj ° we;s úg X  ys iïNdú;d jHdma;sh ,nd .kak' Var(X)    ys w.h" wdikak jYfhka 

   1  nj fmkajkak' 

   ............................................................................................................................................................

   ............................................................................................................................................................

   ............................................................................................................................................................

   ............................................................................................................................................................

   ............................................................................................................................................................

   ............................................................................................................................................................

   ............................................................................................................................................................

   ............................................................................................................................................................

   ............................................................................................................................................................
  

   ............................................................................................................................................................

w'fmd'i'^W'fm<& úNd.h -‐ 2019 iy bka miqj meje;afjk úNd. i|yd m%Yak m;% jHQyh yd uQ,dlD;s m%Yak -‐  Wiia .Ks;h



-146-
- 146 -

               w'fmd'i'^W'fm<& úNd.h - 2019 iy bkamiqj meje;afjk úNd. i|yd m%Yak m;% jHQyh yd uQ,dlD;s m%Yak - Wiia .◊;h 

9.   iDK fkdjk x  w.hka i|yd muKla wr®: olajd we;s X  ika;;sl iiïNdù úp,Hhl iïNdú;d 

 >k;aj Y%s;h" f(x)  my; oelafjk m˙† fõ:  

   0   x     1  i|yd f(x)  =  kx  yd x     1  i|yd f(x)  =   k

x4
  fõ' 

   (i)          k    ksh;fhys w.h"   

   (ii)   X  ys uOHkHh jQ E(X)  yd 

 (iii)   fuu iïNdú;d jHdma;sfhys ud;h 

 hk fïjd fidhkak'  

   ...........................................................................................................................................................

   ...........................................................................................................................................................
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10.   0   x      1  i|yd wr®: oelafjk X  iiïNdù úp,Hhl" iuqÉÑ; jHdma;s Y%s;h jQ F(x)  hkak 

   F(x)  =  ax
2   2x3  u.ska fokq ,efí' a  ksh;fhys w.h fidhd" E(X)  =  

1
2
  nj fmkajkak' ;jo

 P(
1
4   

X   3
4 )  

iïNdú;dj fidhkak' 
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B  fldgi 

11. tl tll úYd,;ajh P N ne.ska jQQ n, yhlska iukaú; moaO;shla" OABC iúê p;=ia;,hl 

 

5.    A train of mass 300 metric tons is moving in a straight level track, with constant speed          

15   m s-1 and the resistances to motion is 50 N per ton. Find the power of the train in 

kilowatts.  

Rear coach of mass 50 tons gets dislodged and the tractive force of the engine is unaltered. 

Show that the acceleration of the remaining portion of the train is 1 cm s-2 and that the rear 

coach comes to rest after moving a distance 2250 m. 
 

6.    In usual notation, let ji +4 , ji µ+  and ji 5+  be the position vectors of three points A, B 

and C  respectively, with respect to a fixed origin O, where  and µ are positive constants. 

The diagonals of the quadrilateral OABC are equal and perpendicular to each other. Write 

down  AB  in terms of i  and .j  Using vectors, show that 4=  and .3=µ  

 

7.   A smooth uniform rod AB of length 2a and weight W which goes through a small light 

smooth ring  P  has its end A on a smooth horizontal ground and the other end B in contact 

with a smooth vertical wall. The rod is kept in equilibrium, at an angle 60 to the horizontal, 

in a vertical plane perpendicular to the wall by a light inextensible string which connects the 

ring to the O point shown in the diagram. Show that 90ˆ =APO and write an equation or 

equations to determine the tension of the string.  

 
 

8. A particle of mass m is placed on a rough plane inclined at an angle  to the horizontal 

satisfying the condition that µ>tan , where µ  is the coefficient of friction. The particle is 

held in equilibrium with a force P applied upwards to the particle along a line of greatest 

slope of the plane. Show that )cos(sin)cos(sin µµ +mgPmg . 

 

9. Find the probability that the sum of the number of dots obtained in at most 3 tosses of an 

unbiased standard die with 1, 2, 3, 4, 5, and 6 dots marked on its six faces is exactly 6.  

 

10. The mean and the mode of the set of seven numbers a, b, 4, 5, 7, 4 and 5 are equal, where a 

and b are positive integers. Find the values of a and b, and show that the variance of the 

seven numbers is 
7
6

. 
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5.    A train of mass 300 metric tons is moving in a straight level track, with constant speed          

15   m s-1 and the resistances to motion is 50 N per ton. Find the power of the train in 

kilowatts.  

Rear coach of mass 50 tons gets dislodged and the tractive force of the engine is unaltered. 

Show that the acceleration of the remaining portion of the train is 1 cm s-2 and that the rear 

coach comes to rest after moving a distance 2250 m. 
 

6.    In usual notation, let ji +4 , ji µ+  and ji 5+  be the position vectors of three points A, B 

and C  respectively, with respect to a fixed origin O, where  and µ are positive constants. 

The diagonals of the quadrilateral OABC are equal and perpendicular to each other. Write 

down  AB  in terms of i  and .j  Using vectors, show that 4=  and .3=µ  

 

7.   A smooth uniform rod AB of length 2a and weight W which goes through a small light 

smooth ring  P  has its end A on a smooth horizontal ground and the other end B in contact 

with a smooth vertical wall. The rod is kept in equilibrium, at an angle 60 to the horizontal, 

in a vertical plane perpendicular to the wall by a light inextensible string which connects the 

ring to the O point shown in the diagram. Show that 90ˆ =APO and write an equation or 

equations to determine the tension of the string.  

 
 

8. A particle of mass m is placed on a rough plane inclined at an angle  to the horizontal 

satisfying the condition that µ>tan , where µ  is the coefficient of friction. The particle is 

held in equilibrium with a force P applied upwards to the particle along a line of greatest 

slope of the plane. Show that )cos(sin)cos(sin µµ +mgPmg . 

 

9. Find the probability that the sum of the number of dots obtained in at most 3 tosses of an 

unbiased standard die with 1, 2, 3, 4, 5, and 6 dots marked on its six faces is exactly 6.  

 

10. The mean and the mode of the set of seven numbers a, b, 4, 5, 7, 4 and 5 are equal, where a 

and b are positive integers. Find the values of a and b, and show that the variance of the 

seven numbers is 
7
6
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5.    A train of mass 300 metric tons is moving in a straight level track, with constant speed          

15   m s-1 and the resistances to motion is 50 N per ton. Find the power of the train in 

kilowatts.  

Rear coach of mass 50 tons gets dislodged and the tractive force of the engine is unaltered. 

Show that the acceleration of the remaining portion of the train is 1 cm s-2 and that the rear 

coach comes to rest after moving a distance 2250 m. 
 

6.    In usual notation, let ji +4 , ji µ+  and ji 5+  be the position vectors of three points A, B 

and C  respectively, with respect to a fixed origin O, where  and µ are positive constants. 

The diagonals of the quadrilateral OABC are equal and perpendicular to each other. Write 

down  AB  in terms of i  and .j  Using vectors, show that 4=  and .3=µ  

 

7.   A smooth uniform rod AB of length 2a and weight W which goes through a small light 

smooth ring  P  has its end A on a smooth horizontal ground and the other end B in contact 

with a smooth vertical wall. The rod is kept in equilibrium, at an angle 60 to the horizontal, 

in a vertical plane perpendicular to the wall by a light inextensible string which connects the 

ring to the O point shown in the diagram. Show that 90ˆ =APO and write an equation or 

equations to determine the tension of the string.  

 
 

8. A particle of mass m is placed on a rough plane inclined at an angle  to the horizontal 

satisfying the condition that µ>tan , where µ  is the coefficient of friction. The particle is 

held in equilibrium with a force P applied upwards to the particle along a line of greatest 

slope of the plane. Show that )cos(sin)cos(sin µµ +mgPmg . 

 

9. Find the probability that the sum of the number of dots obtained in at most 3 tosses of an 

unbiased standard die with 1, 2, 3, 4, 5, and 6 dots marked on its six faces is exactly 6.  

 

10. The mean and the mode of the set of seven numbers a, b, 4, 5, 7, 4 and 5 are equal, where a 

and b are positive integers. Find the values of a and b, and show that the variance of the 

seven numbers is 
7
6
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5.    A train of mass 300 metric tons is moving in a straight level track, with constant speed          

15   m s-1 and the resistances to motion is 50 N per ton. Find the power of the train in 

kilowatts.  

Rear coach of mass 50 tons gets dislodged and the tractive force of the engine is unaltered. 

Show that the acceleration of the remaining portion of the train is 1 cm s-2 and that the rear 

coach comes to rest after moving a distance 2250 m. 
 

6.    In usual notation, let ji +4 , ji µ+  and ji 5+  be the position vectors of three points A, B 

and C  respectively, with respect to a fixed origin O, where  and µ are positive constants. 

The diagonals of the quadrilateral OABC are equal and perpendicular to each other. Write 

down  AB  in terms of i  and .j  Using vectors, show that 4=  and .3=µ  

 

7.   A smooth uniform rod AB of length 2a and weight W which goes through a small light 

smooth ring  P  has its end A on a smooth horizontal ground and the other end B in contact 

with a smooth vertical wall. The rod is kept in equilibrium, at an angle 60 to the horizontal, 

in a vertical plane perpendicular to the wall by a light inextensible string which connects the 

ring to the O point shown in the diagram. Show that 90ˆ =APO and write an equation or 

equations to determine the tension of the string.  

 
 

8. A particle of mass m is placed on a rough plane inclined at an angle  to the horizontal 

satisfying the condition that µ>tan , where µ  is the coefficient of friction. The particle is 

held in equilibrium with a force P applied upwards to the particle along a line of greatest 

slope of the plane. Show that )cos(sin)cos(sin µµ +mgPmg . 

 

9. Find the probability that the sum of the number of dots obtained in at most 3 tosses of an 

unbiased standard die with 1, 2, 3, 4, 5, and 6 dots marked on its six faces is exactly 6.  

 

10. The mean and the mode of the set of seven numbers a, b, 4, 5, 7, 4 and 5 are equal, where a 

and b are positive integers. Find the values of a and b, and show that the variance of the 

seven numbers is 
7
6
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5.    A train of mass 300 metric tons is moving in a straight level track, with constant speed          

15   m s-1 and the resistances to motion is 50 N per ton. Find the power of the train in 

kilowatts.  

Rear coach of mass 50 tons gets dislodged and the tractive force of the engine is unaltered. 

Show that the acceleration of the remaining portion of the train is 1 cm s-2 and that the rear 

coach comes to rest after moving a distance 2250 m. 
 

6.    In usual notation, let ji +4 , ji µ+  and ji 5+  be the position vectors of three points A, B 

and C  respectively, with respect to a fixed origin O, where  and µ are positive constants. 

The diagonals of the quadrilateral OABC are equal and perpendicular to each other. Write 

down  AB  in terms of i  and .j  Using vectors, show that 4=  and .3=µ  

 

7.   A smooth uniform rod AB of length 2a and weight W which goes through a small light 

smooth ring  P  has its end A on a smooth horizontal ground and the other end B in contact 

with a smooth vertical wall. The rod is kept in equilibrium, at an angle 60 to the horizontal, 

in a vertical plane perpendicular to the wall by a light inextensible string which connects the 

ring to the O point shown in the diagram. Show that 90ˆ =APO and write an equation or 

equations to determine the tension of the string.  

 
 

8. A particle of mass m is placed on a rough plane inclined at an angle  to the horizontal 

satisfying the condition that µ>tan , where µ  is the coefficient of friction. The particle is 

held in equilibrium with a force P applied upwards to the particle along a line of greatest 

slope of the plane. Show that )cos(sin)cos(sin µµ +mgPmg . 

 

9. Find the probability that the sum of the number of dots obtained in at most 3 tosses of an 

unbiased standard die with 1, 2, 3, 4, 5, and 6 dots marked on its six faces is exactly 6.  

 

10. The mean and the mode of the set of seven numbers a, b, 4, 5, 7, 4 and 5 are equal, where a 

and b are positive integers. Find the values of a and b, and show that the variance of the 

seven numbers is 
7
6

. 
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5.    A train of mass 300 metric tons is moving in a straight level track, with constant speed          

15   m s-1 and the resistances to motion is 50 N per ton. Find the power of the train in 

kilowatts.  

Rear coach of mass 50 tons gets dislodged and the tractive force of the engine is unaltered. 

Show that the acceleration of the remaining portion of the train is 1 cm s-2 and that the rear 

coach comes to rest after moving a distance 2250 m. 
 

6.    In usual notation, let ji +4 , ji µ+  and ji 5+  be the position vectors of three points A, B 

and C  respectively, with respect to a fixed origin O, where  and µ are positive constants. 

The diagonals of the quadrilateral OABC are equal and perpendicular to each other. Write 

down  AB  in terms of i  and .j  Using vectors, show that 4=  and .3=µ  

 

7.   A smooth uniform rod AB of length 2a and weight W which goes through a small light 

smooth ring  P  has its end A on a smooth horizontal ground and the other end B in contact 

with a smooth vertical wall. The rod is kept in equilibrium, at an angle 60 to the horizontal, 

in a vertical plane perpendicular to the wall by a light inextensible string which connects the 

ring to the O point shown in the diagram. Show that 90ˆ =APO and write an equation or 

equations to determine the tension of the string.  

 
 

8. A particle of mass m is placed on a rough plane inclined at an angle  to the horizontal 

satisfying the condition that µ>tan , where µ  is the coefficient of friction. The particle is 

held in equilibrium with a force P applied upwards to the particle along a line of greatest 

slope of the plane. Show that )cos(sin)cos(sin µµ +mgPmg . 

 

9. Find the probability that the sum of the number of dots obtained in at most 3 tosses of an 

unbiased standard die with 1, 2, 3, 4, 5, and 6 dots marked on its six faces is exactly 6.  

 

10. The mean and the mode of the set of seven numbers a, b, 4, 5, 7, 4 and 5 are equal, where a 

and b are positive integers. Find the values of a and b, and show that the variance of the 

seven numbers is 
7
6

. 

CA,   ,  ,   ,   ,   odr †f.a" ^olajd we;s †Yd †f.a& l%%shd lrhs' p;=ia;,fha A, B, C 

 YSr®I ;=fkys" O YSr®Ih uQQ,h jYfhka we;s Ox, Oy, Oz ldáiSh wlaI wkqnoaOfhka LKavdxl 

 ms<sfj<ska (a, a, 0), (a, 0, a) yd (0, a, a) fõ' fuys a  hkq ógrj,ska uksk ,o †.ls' fuu n,j, 

 †Ydj,g tall ffoYsl ,shd olajd" ta khska" n, yh ffoYsl wdldrfhka m%%ldY lrkak' O uQQ,fhys 

 l%%shd lrk úYd,;ajh  R = 6 P N jQQ R n,hlg yd >QQr®Kh ffoYslh G jQQ hq.auhlg moaO;sh 

 W!kkh l< yels nj fmkajkak' R yd G ffoYsl i, j, k tall ffoYsl yd P w†Yh weiqfrka m%%ldY 

 lrkak' 

 ta khsk a" wka;rd,h   p = R .  G
R2 

, jQQ m%%l=xphlg moaO;sh ;=,H nj;a tys wlaIh" G r R =  pR

 ffoYsl iólrKh iys; fr®Ldj †f.a we;s nj;a fmkajkak' a weiqfrka p fidhd m%%l=xpfha 

 wlaIfhys msysgqï ffoYsl iólrKh" r
0

r =   +   N, iïu; mrdñ;sl wdldrfhka ,nd .kak; 

 fuys r
0
 yd N fiúh hq;= ffoYsl fõ' m%%l=xpfha wlaIfhys ldáiSh iólrKh yd fuu fr®Ldfõ 

 †Yd fldaihsk wfmdaykh lrkak'  
                    

12.    wrh a  jQQ jD;a;dldr ;eáhla >k;ajh jQQ iucd;Sh øjhl tys O  flakaøh øjfha ksoyia mDIaGfha 

 isg h( a)  .eUqrlska ;sfnk m˙† isriaj iïmQQr®Kfhka u .s,ajd we;' ;eáh u; øj f;rmqu ,shd 

 olajkak' wkql,kh Ndú;fhka" ;eáfha mSvk flakaøh" tys isria úYalïNh u;"  O  isg a
2

h
  .eUqrlska 

 msysgk nj fmkajkak'  

   wrh a  yd 2a  jQQ tal flakaøSh jD;a; folla w;r fmfofiys wdldrhg we;s S  kï ;, fodrla" >k;ajh  

     jQQ iucd;Sh øjHhlska mqrjd we;s gexlshl isria me;a;l msysgd we;' gexlsfhys øjfha .eUqr 6a

   fõ.  fodr" tys WÉp;u A  ,laIHfhys ° wiõ lrkq ,en we;s w;r"  A  ,laIHh ksoyia mDIaGfha isg 

 a  .eUqrlska msysghs' fodr jid ;eîug yels jk m˙† tys my;a u B  ,laIHfhys ° fodrg ,ïnj

 fh†h hq;= n,h fidhkak' 

  

13.  fõ.h v jk úg tall ialkaOhlg kv  m%%;sfrdaOhla we;s lrk udOHhl" ;sria fmd<fõ A ,laIHhl

 isg isriaj by<g U fõ.fhka wxY=jla m%%lafIam lrkq ,efí' fuys k  hkq ksh;hls'  

12.  A circular plate of radius a is completely immersed vertically in a 

homogeneous liquid, with its centre O at a depth h ( )a  below the free  

       surface of the liquid. Write down the liquid thrust on the plate.  

       Using integration, show that the centre of pressure of the plate 

lies on its vertical diameter at a depth 
h
a2

 below the centre O.  

A plane door  S  in the shape of the region between two 

concentric circles of radii  a  and  2a is located on a vertical side of a 

tank filled  

with a homogeneous liquid of density . The depth of the liquid 

in the tank is 6a.  The door is freely hinged at its uppermost point A  

which is at a depth  a  below the free surface. Find the force that 

should be applied perpendicular to the door at its lowest point B to 

keep  

it closed.  

 

13. A particle is projected vertically upwards with speed U from a 

point A on the horizontal ground, in a medium which offers a  

     resistance kv per unit mass when its speed is v, where k is a 

constant.  Show that, the particle comes to rest instantaneously after a 

time    

     
+

=
g
kUg

k
T ln

1
, at the point B at a height H above A, where 

TgUkH = .  

          If the time taken by the particle for its downward motion, 

starting from rest at B, until it  reaches A is T1 and its speed at A is U1   

show that  T + T1 = .ln
1

1

+
kUg

kUg

k
 

 

 ld,hlg miq A g H Wilska msysgk B ,laIfha° wxY=j laI◊lj ksYap,;djg meñfKk nj

 fmkajkak ; fuys kH = U gT  fõ' 

 B ksYap,;dfõ isg my<g p,s;fha° A fj; <`.d ùug wxY=j .kakd ld,h T1 kï yd A ys ° tys

 fõ.h U1 kï  

12.  A circular plate of radius a is completely immersed vertically in a 

homogeneous liquid, with its centre O at a depth h ( )a  below the free  

       surface of the liquid. Write down the liquid thrust on the plate.  

       Using integration, show that the centre of pressure of the plate 

lies on its vertical diameter at a depth 
h
a2

 below the centre O.  

A plane door  S  in the shape of the region between two 

concentric circles of radii  a  and  2a is located on a vertical side of a 

tank filled  

with a homogeneous liquid of density . The depth of the liquid 

in the tank is 6a.  The door is freely hinged at its uppermost point A  

which is at a depth  a  below the free surface. Find the force that 

should be applied perpendicular to the door at its lowest point B to 

keep  

it closed.  

 

13. A particle is projected vertically upwards with speed U from a 

point A on the horizontal ground, in a medium which offers a  

     resistance kv per unit mass when its speed is v, where k is a 

constant.  Show that, the particle comes to rest instantaneously after a 

time    

     
+

=
g
kUg

k
T ln

1
, at the point B at a height H above A, where 

TgUkH = .  

          If the time taken by the particle for its downward motion, 

starting from rest at B, until it  reaches A is T1 and its speed at A is U1   

show that  T + T1 = .ln
1

1

+
kUg

kUg

k
  nj fmkajkak'  
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14.   ialkaOh m  jQQ P wxY=jla †. 2a jQQ ieye,aÆ wú;kH ;ka;=jl tl fl<jrlg o iudk ialkaOh

  iys; Q wxY=jla ;ka;=fõ wks;a fl<jrg o wE|d we;' P wxY=j A ,laIHhl yd Q wxY=j A g a ≥rla 

  isriaj my<ska B ,laIHhl o w,ajd ;nkq ,efí' wdrïNfha°" P wxY=jg u ;sria m%%fõ.hla fokq ,nk

      w;r" iu.dój Q wxY=j B ys ksYap,;dfõ isg uqod y˙kq ,efí'  

   Q g idfmalaIj P wxY=fõ p,s;h ie,lSfuka fyda wka l%%uhlska fyda ;ka;=j fkdnqre,a jk úg tys 

  isrig wdk;sh 3  nj fmkajkak' 

  moaO;sfha ialkaOh flakaøh jQQ G jgd flda◊l .uH;dj ie,lSfuka"  

 (i) ;ka;=j we|Sug fudfyd;lg miq yd moaO;sfha miqj is≥jk p,s;fha° ;ka;=fõ flda◊l 

   m%%fõ.h ksh;j yd  u
4a

 g iudkj mj;sk nj;a"  
 (ii) Q g my<ska P ;sfnk m˙† ;ka;=j isria ùug .;jk ld,h 

  

14.  A particle P of mass m is attached to one end of a light 

inextensible string  of length 2a, and  another particle Q of equal mass  

       is attached to the other end of the string. Particle P is held at a 

point A and particle Q held at the point B distant  a vertically  

      below the point A. Initially, the particle P is given a horizontal 

velocity u and simultaneously, particle Q is released from rest at point 

B.  

      

       By considering the motion of particle  P relative to Q, or 

otherwise, show that when the string becomes taut the inclination  

       of the string to the vertical is .
3

  

       By considering conservation of angular momentum of the system 

about its centre of mass, G, show further that  

(i) just after the string becomes taut and also in the 

subsequent motion of the system, the angular velocity of 

the string  

remains constant and equal to ;
4a
u

    

(ii) the time at which the string becomes vertical with P 

below Q is +=
3
8

31 u
a

t . 

       By considering the motion of the centre of mass, G, and the 

motion of the system relative to G 

(iii) show that the path of G in the subsequent motion of the 

system is a parabola, 

and find the horizontal and vertical distances of G from 

the point A, at time .1tt =   

 nj;a 

   ;j≥rg;a fmkajkak'

  G ys p,s;h yd G g idfmalaIj moaO;sfha p,s;h ie,lSfuka" 

 (iii) moaO;sfha miqj is≥jk p,s;fha ° G ys m:h mrdj,hla nj fmkajd  t = t1  jk úg A ,laIHfha 

   isg G ys ;sria yd isria ≥r fidhkak'
  

15.     ialkaOh M  yd wrh  a  jQQ ;=kS taldldr jD;a;dldr j<,a,l flakaøh Tiafia hk" tys ;,hg ,ïn wlaIhla

 jgd wjia:ß;s >QQr®Kh ,shd olajkak' ialkaOh M  yd wrh  a  jQQ taldldr jD;a;dldr ;eáhl flakaøh

 yryd hk tys ;,hg ,ïn wlaIhla jgd wjia:ß;s >QQr®Kh 1
2 Ma2   nj" wkql,kfhka fmkajkak'   

               j<,a, yd ;eáh" ;srig fldaKhlska wdk;   jQQ  wp, ;,hl Wm˙u nEjqï fr®Ld †f.a iajdh;a;j   

 my<g ^,siaiSfuka f;drj& fmr<S hhs' tla tla jia;=fõ flakaøh t  =  0  ld,fha° tlu ;sria fr®Ldjl 

 ksYap,;dfõ isg p,s;h wdrïN lrhs'

    Yla;s ixia:ß;s uQQ,Or®uh Ndú;fhka ;,h †f.a my<g x ≥rla fmr<Sfuka ms<sfj<ska    j<,af,a yd 

 ;eáfha flakaø  ,nd .kakd  v  yd  V  fõ. v2  =  gx sin   yd V2  =    4g
 3

x sin     iólrKh u.ska fokq 

 ,nk nj fmkajkak' 

             ta khska fyda wkal%%uhlska" tla tla jia;=fõ ;ajrKh fidhd j<,a,g jvd  1
12 gt2  sin     ≥rla ;eáh 

 p,kh jk nj fmkajkak'   

16. (a)   §tla tlays idr®:l;aj iïNdú;dj p  (0  <  p  <  1)  jk iajdh;a; W;aidy n  .Kkl ° ,efnk 

 idr®:l;aj .Kk¶ olajk X  iïNdú;d Y%%s;h P(X  =  x)  =  C
n

x (1     p)
n   x  
p
x
,    x  =  0,  1,  2,      ....  n  jk

 oaúmo jHdma;shla wkq.ukh lrhs' x   (n  +  1)  p   1  kïu muKla P(X  =  x)   P(X  =  x  +  1)  nj 

 fmkajkak' 

   tla;rd fjälalrefjla kshñ; b,lalhg fjä ;eîug iajdh;a;j W;aidy .Kkdjla lrk

 nj o tla tla W;aidyfha° idr®:l;aj iïNdú;dj  0.3  la hehs o is;uq'     
   (i)   fjälalrejd lrk iajdh;a; W;aidy .Kk  8  la kï jeäu iïNdú;djla iys; idr®:l;aj

  .Kk"   
   (ii)  tla j;djlaj;a b,lalhg je°fï iïNdú;dj 80%  lg jvd jeä ùu i|yd fjälalrejd 

  is≥ l< hq;= wju W;aidy .Kk 

  fidhkak' 

            

R
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            (b)   R  úúla; iiïNdù úp,Hhla   r  =  1,  2,  3,…  i|yd  P(R  =  r)  =  q
r     
p,  jQ iïNdú;d Y%s;h iys;

 .=fKda;a;r jHdma;shla wkq.ukh lrhs; fuys 0  <  p  <  1  yd  q  =  1  –  p    fõ'    

   (i)       iuqÉÑ; jHdma;s Y%%s;h" P  (R     r)  =  1  –  q
r
,  nj;a 

 (ii)      ´kEu s,  t  Ok ksÅ, folla i|yd P(R  >  s  +  t    R  >  s)  =  P(R  >  t)    nj;a 

 fmkajkak'

17.  (a)   A    niakej;=ïfmd<lg <`.d jk ^tla;rd udr®®.hl .uka .kakd& niar:j, wkqhd; <`.d ùï 

  folla w;r ld, m%%dka;rh X  (ñks;a;=j,ska)  iiïNdù úp,Hhla jk w;r" X  hkak >k;aj Y%%s;h 

     

              exponential distribution with density function 

=
 otherwise.         ,0

,0 if,
)(

xe
xf

x

 

Find the mean µ  and the standard deviation  of the random 

variable X, in terms of the parameter  appearing in  

the density function  f(x). 

Now let the parameter 
10
1

= .  Suppose that a bus in this 

particular route arrived at the stop A at 7.00 a.m.  

Find the probability that the next bus (in the same route) will 

arrive at the stop A between 7.15 a.m. and 7.30 a.m.  

[It may be assumed that  2231.05.1e .] 

 

(b)  The times Y (in minutes) taken by an express train to travel 

from one station S1 to the next station S2 is a random variable 

       which follows a normal distribution with a mean of 40 minutes 

and a standard deviation of 5 minutes.  

 Suppose an express train left the station S1 and started to travel 

towards the station S2 , at 2.00 p.m. 

(i) Find the probability that the train will reach station S2 

before 2.45 p.m. 

(ii) Given that the train had arrived at station S2 before 2.45 

p.m, find the probability that the  

train had arrived at station S2 before 2.30 p.m. 

              exponential distribution with density function 

=
 otherwise.         ,0

,0 if,
)(

xe
xf

x

 

Find the mean µ  and the standard deviation  of the random 

variable X, in terms of the parameter  appearing in  

the density function  f(x). 

Now let the parameter 
10
1

= .  Suppose that a bus in this 

particular route arrived at the stop A at 7.00 a.m.  

Find the probability that the next bus (in the same route) will 

arrive at the stop A between 7.15 a.m. and 7.30 a.m.  

[It may be assumed that  2231.05.1e .] 

 

(b)  The times Y (in minutes) taken by an express train to travel 

from one station S1 to the next station S2 is a random variable 

       which follows a normal distribution with a mean of 40 minutes 

and a standard deviation of 5 minutes.  

 Suppose an express train left the station S1 and started to travel 

towards the station S2 , at 2.00 p.m. 

(i) Find the probability that the train will reach station S2 

before 2.45 p.m. 

(ii) Given that the train had arrived at station S2 before 2.45 

p.m, find the probability that the  

train had arrived at station S2 before 2.30 p.m. 

úg 

tfia fkdjk úg  

      jk >d;Sh jHdma;shla wkq.ukh lrhs' fuys   hkq Ok mrdñ;shls' X  iiïNdù úp,Hfhys   

      uOHkHh yd  iïu; wm.ukh mrdñ;sh weiq˙ka fidhkak' 

        ±ka mrdñ;sh    =    110   hehs .ksuq' ^fuu udr®.fhys .uka .kakd& nihla A  kej;=ïfmd<g 

  fm'j' 7.00  g <`.d jQQfha hehs is;uq' ̂ fuu udr®.fhys u .uka .kakd& B <. nih A  kej;=ïfmd<g

  fm'j' 7.15  iy 7.30  w;r <`.d ùfï iïNdú;dj fidhkak'

      [e  –1.5   0.2231  nj Wml,amkh l< yelsh']

    (b)   iS>%%.dó ≥ï˙hla S
1
  ≥ï˙h ia:dkfha isg B <`. S

2
  ≥ï˙h ia:dkhg <`.d ùug .;jk ld,h jk Y  

   ^ñks;a;=j,ska& uOHkHh ñks;a;= 40  la yd iïu; wm.ukh ñks;a;= 5la jk m%%u; jHdma;shla 

 wkq.ukh lrk iiïNdù úp,Hhla fõ' iS>%%.dó ≥ï˙hla S
1
  ≥ï˙h ia:dkfhka m'j'  2.00  g msg;a

 ù S
2
  ≥ï˙h ia:dkh foig .uka lf<a hehs is;uq' 

       (i)         ≥ï˙h"  S
2
  ≥ï˙h ia:dkhg m'j'  2.45  g fmr <`.d ùfï iïNdú;dj fidhkak'

     (ii)       ≥ï˙h"  S
2
  ≥ï˙h ia:dkhg m'j'  2.45  g fmr <`.d ù ;snqK nj ° we;akï" ≥ï˙h m'j'  2.30  g

      fmr S
2
  ≥ï˙h ia:dkhg <`.d ù ;sîfï iïNdú;dj fidhkak'  

*    *    *  

w'fmd'i'^W'fm<& úNd.h -‐ 2019 iy bka miqj meje;afjk úNd. i|yd m%Yak m;% jHQyh yd uQ,dlD;s m%Yak -‐  Wiia .Ks;h


