




MATHS [ JEE ADVANCED - 2019 ] PAPER - 1

[ kaM & 1 (Maximum Marks : 12)
i zR; sd i z' u ds pkj  (04) i z' u gSaA

i zR; sd i z' u ds pkj  fodYi  fn,  x,  gSaA bu pkj  fodYi ksa esa l s dsoy , d fodyi  gh l gh mÙkj  gSA
i zR; sd i z' u ds fy ,  fn,  gq,  fodYi ksa esa l s l gh mÙkj  l s l acaf/kr  fodYi  dks pqfu, A

i zR; sd i z' u ds mÙkj  dk ewY; kadu fuEu ; kst uk ds vuql kj  gksxk %

i w.kZ vad   : +3 ; fn fl QZ l gh fodYi  gh pquk x; k gSA

' kwU;  vad  : 0 ; fn dksbZ Hkh fodYi  ugha pquk x; k gS (vFkkZr ~ i z' u vuqÙkfj r  gSa) ;
_ .k vad  : –1 vU;  l Hkh i fj fLFkfr ; ksa esaA

1. , d j s[ kk y = mx + 1 òÙk (x – 3)2 + (y + 2)2 = 25  dks fcUnqvksa P vkSj  Q i j  i zfr PNsn dj r h gSA vxj  j s[ kk[ k.M

(line segment) PQ ds e/; fcUnq dk x - funsZ' kkad (x-coordinate)
3
5


 gS r c fuEufyf[ kr  esa l s dkSu l k , d fodYi

l gh gSa \
(1) – 3  mv < – 1 (2) 6  m < 8 (3) 4  m < 6 (4) 2  m < 4

Sol. 4

mAB. mcm = – 1

 m . 

31 m 2
5
3 3
5

   
 
   
 

 = – 1

 
15 3mm

18
 

  
 = – 1

 15m – 3m2 –18 = 0
m2 – 5m + 6 = 0
m = 2, m = 3  2  m < 4

2. ekuk fd

M = 
4 2

2 4

sin 1 sin
1 cos cos
    
    

 = I + M–1

t gk¡  = () vkSj   = () okLr fod (real) l a[ ; k, ¡ gSa] vkSj  I , d 2 × 2 r Rl ed&vkO; wg (2 × 2 identity matrix)
gSA ; fn
l eqPp;  {(): [0,2)} dk fuEur e (miniumum) * gS vkSj
l eqPp;  {():  [0,2)} dk fuEur e (miniumum) * gS
r ks * + * dk eku gS



(1) 
29
16


(2)
37
16

 (3) 
17
16

 (4) 
31
16



Sol. 1

M = 
4 2

2 4

sin 1 sin
1 cos cos
    
    

 = I + M–1

M = I + M–1

M2 = M + I
4 2

2 4

sin 1 sin
1 cos cos
    
    

4 2

2 4

sin 1 sin
1 cos cos
    
    

 = 
1 0
0 1
 

  
 

 + 
4 2

2 4

sin 1 sin
1 cos cos
    

     
sin8 – 1 – sin2  – cos2 – cos2 sin2 =  + sin4
sin8 – 2 – cos2 sin2  =  +  sin4 .....(1)
sin2 + cos2sin4+ cos4 + cos6 = (1 + cos2)

 =  
   

 
4 2 4 2

2

sin 1 cos cos 1 cos

1 cos

      

 

  = sin4 + cos4 =  = 1 – 21 sin 2
2



min  = 
11
2

  = 
1
2



for equation (1)
sin8 – 2 – cos2sin2 – sin4 = 
 = sin2 – 2  – sin2 cos2 – sin4(sin4 + cos4)
 = – 2 – sin2 cos2  – sin4 cos4

 = – 2 – 21 sin 2
4

  –  41 sin2
16



 = –2 –     4 21 1sin2 4 sin 2 4
16 4

    

 = 
7
4

  –  21 sin2 2
16

 

 = 
7 1 .9
4 16

   = 
7 9
4 16
   = 

28 9
16

 
 = 

37
16



*min + *min = 
37 8
16

 
 = 

29
16


3. ekuk fd S mu l Hkh l fEeJ l a[ ; kvksa (complex numbers) z dk l eqPp;  (set) gS t ks |z – 2 + i|  5  dks

l ar q"V dj r h gSaA ; fn , d l fEeJ l a[ ; k z0 , sl h gS ft l l s 
0

1
z 1  l eqPp;  

1 : z S
z 1

     
 dk mPpr e (maxi-

mum) gS] r c 
0 0

0 0

4 z z
z z 2i
 
   dk eq[ ;  dks.kkad (principle argument) gS



(1) 
2


(2) 
3
4


(3) 
4


(4) 
2


Sol. 4

|z – 2 + i| 5  for max of 
0

1
z 1

 min|z0 – 1|

mCA = tan = = 
1
1

 = – 1

Now use parametric coordinate  = 135°

P(z0) = 
1 12 5. , 1 5
2 2

                 
        

 z0 = 
5 52 , 1
2 2

 
    

 


 

 
0 0

0 0

4 z z
arg

z z 2i
  
    

  

54 2 2
2

arg
52i 2 1 i
2

             
         

  

 
10arg

i 10

 
  
 

 1arg
i

 
  

 arg(–i) = 
2




4. {kS=k {(x,y) : xy  8, 1  y  x2} dk {ks=kQy (area) gSA

(1) 16loge 2 – 
14
3

(2) 8 loge2 – 
7
3

(3) 8loge2 – 
4
3


(4) 16 loge2 – 6

Sol. 1
xy  8  & 1  y  x2

A =   
2

2

1

x 1 dx  + 
8

2

8 1 dx
x

  
 

A = 
23

8

2
1

x 8lnx 1 6
3

  

A = 
8 1
3 3

   
 + 8(ln 8 – ln2) – 7

A = 
7
3

 – 7 + 16 ln 2

A = 16ln2  – 
14
3



[ kaM & 2 (Maximum Marks : 32)
bl  [ kaM esa vkB (08) i z' u gSaA

i zR; sd i z' u ds fy,  pkj  fodYi  fn,  x,  gSaA bu pkj  fodYi ksa esa l s , d ; k , d l s vf/kd  l gh mÙkj  gSa ¼gSa½

i zR; sd i z' u ds fy,  fn,  gq,  fodYi ksa esa l s l gh mÙkj  ¼mÙkj ksa½ l s l acaf/kr  fodYi  ¼fodYi ksa½ dks pqfu, A

i zR; sd i z' u ds mÙkj  dk ewY; kadu fuEu ; kst uk ds vuql kj  gksxk (

i w.kZ vad  : +4 ; fn dsoy  (l kj s) l gh fodYi  ¼fodYi ksa½ dks pquk x; k gSA

vkaf' kd vad  : +3 ; fn pkj ksa fodYi  l gh gS i j Ur q dsoy r hu fodYi ksa dks pquk x; k gSaA

vkaf' kd vad  : +2 ; fn r hu ; k r hu l s vf/kd fodYi  l gh gS i j Ur q dsoy nks fodYi ksa dks pquk x; k gS vkSj  nksuks pqus gq,  fodYi

l gh fodYi  gSaA

vkaf' kd vad  : +1 ; fn nks ; k nks l s vf/kd fodYi  l gh gSa i j Ur q dsoy , d fodYi  dks pquk x; k gS vkSj  pquk gqvk fodYi

l gha fodYi  gSA

' kwU;  vad  : 0 ; fn fdl h Hkh fodYi  dks ugha pquk x; k gS (vFkkZr ~ i z' u vuqÙkfj r  gS) ;
_ .k vad  : –1 vU;  l Hkh i fj fLFkfr ; ksa esaA

mnkgj .k% ; fn fdl h i z' u ds fy ,  dsoy fodYi  (A), (B) vkSj  (D) l gh fodYi  gSa] r c

dsoy fodYi   (A), (B) vkSj  (D) pquus i j  +4 marks ;
dsoy fodYi  (A) vkSj  (B) pquus i j  +2 marks ;
dsoy fodYi  (A) vkSj  (D) pquus i j  +2 marks ;
dsoy fodYi  (B) vkSj  (D) pquus i j  +2 marks ;
dsoy fodYi  (A) pquus i j  +1 marks ;
dsoy fodYi  (B) pquus i j  +1 marks ;
dsoy fodYi  (D) pquus i j  +1 marks ;
dksbZ Hkh fodYi  uk pquus i j  ¼vFkkZr ~ i z' u vuqÙkfj r  j gus i j ½ 0 vad feysaxsa ; vkSj  vU;  fdl h fodYi ksa ds l a; kst u dks pquus

i j  –1 vad feysaxsA

1. ekuk fd  , d oØ y = y(x) gS t ks i zFke pr qFkkZa' k (first quadrant) esa gSa vkSj  ekuk fd fcUnq (1,0) ml  i j  fLFkr  gSaA

ekuk fd  ds fcUnq P  i j  f[ kaph x; h Li ' kZ j s[ kk (tangent) y - v{k dkss YP i j  i zfr PNsn (inetersect) dj r h gSaA ; fn

 ds i zR; sd fcUnq P ds fy,  PYYP dh yEckbZ 1 gS] r c fuEu esa l s dkSu l k ¼l s½ dFku l gh gS ¼gSa½\

(1) xy' – 21 x  = 0 (2) y = 
2

e
1 1 xlog

x

   
  

+ 21 x

(3) 2xy ' 1 x   = 0 (4) y = 
2

2
e

1 1 xlog 1 x
x

     
  

Sol. 1,2,3,4



Equation of Tangent at P

Y – y =  dy X x
dx



For YP  (X = 0)

YP = y – 
dyx
dx

distance YpP = 1

x2 + 
2dyy y x

dx
   
 

 = 1

2
2 dyx 1

dx

       
 = 1

2dy
dx

 
 
 

 = 2

1 1
x



dy
dx

 = 
21 x

x


   option 1 and 3

dy  = 
21 x dx

x



x = sin

y = 
cos cos d
sin

  


y = 
21 sin d

sin
 

 


y =  cosec sin d    



y =  ln cosec cot cos       + C

y = ±
2

21 1 xln 1 x
x x

    
 
 

 + C

P as (1,0)  c = 0

y = ±
2

21 1 xln 1 x
x

       
    

  option (2), (4)

2. nh?kZòÙkksa (ellipses) {E1,E2, E3......} vkSj  vk; r ksa (rectangles) {R1, R2, R3 .....} ds l axzgksa dks fuEu i zdkj  l s
i fj Hkkf"kr  dj sa%

E1 : 
2 2x y 1

9 4
   ;

R1 : vf/kdr e {ks=k (largest area) dk vk; r ] ft l dh Hkqt k, a v{kksa (axes) ds l ekur j  gSa] vkSj  t ks E1 esa var fLFkZr
(inscribed) gSa]

En : vf/kdr e {ks=k okyk nh?kZòÙk 
2 2

2 2
n n

x y
a b

  = 1 t ks Rn – 1, n > 1 esa var fLFkZr  gSaA

Rn : vf/kdr e {ks=k dk vk; r ] ft l dh Hkqt k, a v{kksa ds l ekUr j  gSa] vkSj  t ks En , n > 1 esa var fLFkZr  gSaA
r c fuEu esa l s dkSu l k ¼l s½ fodYi  l gh gSa ¼gSa½ \
(1)  E18 vkSj  E19 dh mRdsanzr k; sa (eccentricities) l eku ugha gSA

(2) E9 esa dsUnz l s , d ukfHk (focus) dh nwj h 
5

32
 gSa

(3) i zR; sd i w.kkZad N ds fy,  
N

n 1
 ¼Rn dk {ks=kQy½ <24 gSA

(4) E9 ds ukfHkyEc (latus rectum) dh yEckbZ 
1
6

 gSA

2. (3),(4)



E1  
2 2x y

9 4
  = 1

l = 6 cos
b = 4sin
Area = 12 × sin2
Amax = 12
sin2 = 1

2 = 
2


 = 
4


E2 : a = 
3
2

 ; b = 
2
2

   ; a = 3 ; r = 
1
2

 ; b = 2; r = 
1
2

(i) e2 = 
2

2

b1
a

  eccentricities of all ellipse will be equal

(ii) for E9 ; 

5e
3

  and a = 
8

13
2

   
 

 distance of focus from centre

= ae = 3 5
16 3

  = 5
16

(iii) sum of area of rectangles = 12 + 6 + 3 + .....

A = 
12

11
2

  = 24

(iv) L.R. = 
22b

a
 = 

212 2
16

12.
16

   
 

 = 

12
64
13

16




 = 

1
6

3. ekuk fd M = 

0 1 a
1 2 3
3 b 1

 
 
 
  

 r Fkk adj M = 

1 1 1
8 6 2
5 3 1

  
  
   

 t gk¡ a r Fkk b okLr fod l a[ ; k, a (real numbers) gSA fuEu esa

l s d©ul k ¼l s½ fodyi  l gha gS ¼gSa½ \
(1) det (adjM2) = 81 (2) a + b = 3

(3) (adj M)–1 + adj m–1 = –M (4) ; fn M
 
  
  

 = 

1
2
3

 
 
 
  

, r c  – +  = 3



Sol. 2,3,4

M = 

0 1 a
1 2 3
3 b 1

 
 
 
  

 and adj M = 

1 1 1
8 6 2
5 3 1

  
  
   

 adj M = 

2 3b ab 1 1
8 6 2

b 6 3 1

   
  
   

 = 

1 1 1
8 6 2
5 3 1

  
  
   

2 – 3b  = – 1 ; ab – 1 = 1
b – 6 = – 5 ; a = 2
b = 1

Now M = 

0 1 2
1 2 3
3 1 1

 
 
 
  

|M| = 8 – 10 = –2
  a + b = 3  option (2)
 |adj(M2)| = |M2|2

= |M|4 = 16
(3) (adjM)–1 + adj(M–1) option(3)
= adj(M–1) + adj(M–1)
= 2adj(M–1)
= 2(|M–1|M)

= 
12 M
2

 
  

= – M

(4) 

1
M 2

3

   
       
      

0 1 2
1 2 3
3 1 1

   
      
      

 =  

1
2
3

 
 
 
  

 + 2 = 1
 + 2 + 3 = 2
3 +  +  = 1
  1
 = – 1
 = 1
 –  +  = 3 option (4)



4. ekuk fd x2 –x – 1 = 0  ds ewy (roots)  vkSj  gSa] t gka  > gSaA l Hkh /kukRed i w.kkZadksn ds fy,  fuEu dks i fj Hkkf"kr
fd; k x; k gS

an =  
n n  
    , n  1

b1 = 1 and bn = an – 1+ an + 1 , n  2
r c fuEu esa l s dkSu l k ¼l s½ fodYi  l gh gSa ¼gSa½ \
(1) i zR; sd  n  1 ds fy, , a1 + a2 + a3 + .... + an = an + 2 – 1
(2) i zR; sd n  1 ds fy, , bn = n + n

(3) n
n

n 1

b 8
8910







(4) n
n

n 1

a 10
8910






Sol. 1,2,4

x2 – x – 1 = 0

an = 
n n  
   (2) b1 = 1 bn = an – 1 + an + 1

 = 1 5
2
 ,  = 1 5

2


bn = 
n 1 n 1   
    + 

n 1 n 1   
  

= 
   n 1 2 n 1 21 1       

  

= 
   n 1 n 12 2       

  

= 

n 1 n 15 5 5 5
2 2

             
   

  

= 
n n5 5  
    = n  + n

(i) a1 + a2 + a3 +.... + an

= 
   2 n 2 n.... ....           

  



= 

   n n1 1
1 1

     


   
  

2 –  – 1 = 0
2 – 1 = 

 + 1 = 
1


 

= 
   2 n 2 n1 1      

  

=  
2 n 2 2 n 2      

  

= 
n 2 n 2   
    –    

= an+2 – 1

(3) n
n

b
10  = 

n n

n n10 10
   
 



= 
2

2 ....
10 10
    
 

= 
10

1 1
10 10





 

 

= 10 10
 


    = 

 
 

10 2
100 10

    
       = 

10 2
100 10 1


 

 = 
12
89

(4) 
n

n

a
10  = 

1
10 10
  

        

= 
 101
89

    
      

 = 
10
89



5. ekuk fd f : R  R fuEu i zdkj  l s fn; k gS

f(x) = 
   

5 4 3 2

2

3 2

e

x 5x 10x 10x 3x 1, x 0
x x 1, 0 x 1;

2 8x 4x 7x , 1 x 3
3 3

10x 2 log x 2 x , x 3
3

      
    
     



    


r c fuEu esa l s dkSu l k ¼l s½ fodYi  l gh gS ¼gSa½ \

(1) f var j ky  ,0  esao/kZeku (increasing) gS

(2) f vkPNknd (onto) gS
(3) f' dk , d LFkkuh;  mPpr e (local maximum) x = 1 i j  gSaA
(4) x = 1 i j  f' vodyuh;  ugha (NOT differentiable) gSaA

Sol.

5 4 3 2

2

3 2

x 5x 10x 10x 3x 1 x 0
x x 1 0 x 1
2 8ƒ(x) x 4x 7x 1 x 3
3 3

10(x 2) n(x 2) x x 3
3

      


   
     



    


ƒ is onto  Range = R (n (x–2) contains all real values)
4 3 2

2

5x 20x 30x 20x 3 x 0
2x 1 0 x 1

ƒ '(x)
2x 8x 7 1 x 3

1 n(x 2) 1 x 3

     
   
    


    

ƒ is not diff.

 

3 220x 60x 60x 20 x 0
2 0 x 1

ƒ " x 4x 8 1 x 3
1 x 3

x 2

    
  

    

  

 

320(1 x) x 0
2 0 x 1

ƒ" x 4x 8 1 x 3
1 x 3

x 2

  
  

    

  



ƒ" 
-1 0

ƒ' 
-1

- +
0

 Not always one

6. r hu FkSys (bags) B1, B2 vkSj  B3 gSaA B1 Fksys esa 5 yky  (red) and 5 gj h (green) xsans, B2 esa 3 yky  and 5 gj h xsnsa gSa]

vkSj  B3 esa 5 yky vkSj  3 gj h xsansa gSaA FkSys B1, B2 vkSj  B3 ds pqus t kus dh i zkf; dr k; sa Øe' k% 
3

10
, 

3
10

 vkSj  
4

10
 gSaA , d

FkSyk ; kfnzPNd (at random) fy ; k t kr k gS vkSj  , d xsan ml  FkSys esa l s ; kfnzPN; k pquh t kr h gSA r c fuEu esa l s dkSu l k
¼l s½ fodYi  l gh gS ¼gSa½ \

(1) pquh x; h xsan ds gj s gksus dh i zkf; dr k 
3
8

 gS] t c ; g Kkr  gS fd pquk gqvk FkSyk B3 gSaA

(2) pqus gq,  FkSys ds B3 gksus ds l kFk&l kFk xsan ds gj s gksus dh i zkf; dr k 
3

10
  gSaA

(3) pqus gq,  FkSys ds B3 gksus dh i zkf; dr k 
5

13
 gS t c ; g Kkr  gS fd pquh x; h xsan gj h gSa

(4) pquh x; h xsan ds gj s gksus dh i zkf; dr k 
39
80

 gSA

Sol. 1, 4

  

1 2 3
3 3 4P(B ) P(B ) P(B )

10 10 10
  

1. P(G1|B3) = 
3 3
8 8


2. P(B3|G) = 
4
13

3. P(B3|G) = 
12 4
39 13



4. P(G) = 
3 5 3 5 4 3 12 15 12 39
10 10 10 8 10 8 80 80

 
      



7. , d vl edks.kh;  f=kHkqt  (non-right angled triangle) PQR ds fy, ] ekuk fd p,q,r Øe' k% dks.k P,Q,R ds l keus

okyh Hkqt kvksa dh yEckb; k¡ n' kkZr h gSaA R l s [ khaph x; h ekf/; dk (median) Hkqt k PQ l s S i j  feyr h gSa] P l s [ khpk

x; k vfHkyEc (perpedicular) Hkqt k QR l s E i j  feyr k gS] r Fkk RS vkSj  PE , d nql j s dks O i j  dkVr h gSaA ; fn

p 3 , q=1 vkSj  PQR ds i fj òÙk (circumcircle) dh f=kT; k (radius) 1 gSa] r c fuEu esa l s dkSu l k ¼l s½ fodYi

l gh gS ¼gSa½ \

(1) RS dh yEckbZ = 7
2

(2) OE dh yEckbZ = 
1
6

(3) PQR ds var òZÙk (incircle) dhf=kT; k =  3 2 3
2



(4) SOE dk {ks=kQy (area) = 3
12

Sol. 1,2,3

sin Law

QP
sinP

=
PR

sin 
=2R

3
sinP

=
1

sin 
=2

sinP = 3
2

P 60
P 120


  ; sin = 

1
2

30
150

 
 

P  = 1200 ,  = 300, R  = 300



(1) RS = 
1
2  2 22 3 2(1) 1   = 7

2
 Ans 1

(2) Eq. of RS : (y – 0) = 

1 0
4
3 3
4



  x 3  y=–
1

3 3  x 3

Hence coordinate of O : 
3 1,
2 6

 
  
 


1OE
6



(3) r = 
S


 = 

1 1. 3.
2 2
3 1 1

2
   = 

3
2(2 3)

3 (2 3)
2



(4) = 
1
2

3
0 1

2
3 1 1
2 6
3 1

1
4 4

= 

1 0 1
3 11 1
4 6

1 1 1
2 4

= 
3 1 1 1 11 1
4 6 4 4 12

          
    



= 
3 2 2
4 24 12

  
 

= 
3 2.
4 24 = 

3
48

8. ekuk fd L1  v©j  L2 Øe' k% fuEu j s[ kk, a gS%

ˆˆ ˆ ˆr i ( i 2j 2k), R        


 vkSj

ˆˆ ˆr µ(2i j 2k),µ R   


; fn L3 , d j s[ kk gS t ks L1 v©j  L2 nksuksa ds yEcor ~ gS v©j  nksuksa dks dkVr h gS] r c fuEufyf[ kr  fodYi ksa esa l s d©ul k
¼l s½ L3 dks fu: fi r  dj r k ¼dj r s½ gS ¼gSa½ \

(1) 
2 ˆ ˆˆ ˆ ˆ ˆr (2i j 2k) t(2i 2j k), t R
9

      


(2) 
2 ˆ ˆˆ ˆ ˆ ˆr (4i j k) t(2i 2j k), t R
9

      


(3) 
1 ˆ ˆˆ ˆ ˆr (2i k) t(2i 2j k), t R
3

     


(4) ˆˆ ˆr t(2i 2j k) t R   


Sol. 1,2

1
x 1L

1





 = 
y 0

2


 = 
z 0

2


L2  
x y z
2 1 2
 


L3  
x y z
a b c
 

L3   L1 & L2

L3 || (L1 × L2)

 L3 || ˆˆ ˆ(6i 6j 3k) 

Let any point on L1 is ( 1, 2 , 2 )    

Let any point on L2 is B (2 , , 2 )    
DR(s) of AB will be
2 +  –1, – –2, 2 –2
But D.R. of AB are
6, 6, –3 or 2, 2, –1

 
2 1 2 2 2 k(let)

2 2 1
           


 2 +  –1 = 2k ....(1)
– –2 = 2k ....(2)
2 – 2 = –k ....(3)
Solve (1) & (3)



 = 
3k 1

3


Put  = 
3k 1

3


 in equation (2)

 =  
12k 2

3




Put  &   in eq. (3)

12k 2 3k 12 2
3 3
          

 + k = 0

2k
9

 

  = 

23 1
9
3

   
   =

2 1
3
3

 
 = 

1
9

 = 

212 2
9
3

   
 


 = 

8 2 23
3 9

 




 A  (– + 1, 2, 2)  
1 2 21, ,
9 9 9
  

 

A 
8 2 2, ,
9 9 9

 
 
 

 B  (2, –, 2)  4 2 4B , ,
9 9 9

   
 

 Equation of L3 can be

L3  
2 ˆ ˆˆ ˆ ˆ ˆr (4i j k) t(2i 2j k), t R
9

      


or L3  
2 ˆ ˆˆ ˆ ˆ ˆr (2i j 2k) t(2i 2j k), t R
9

      


[ kaM & 3 [Maximum Marks : 18]
bl  [ kaM esa N% (06) i z' u gSaA i zR; sd i z' u dk mÙkj  , d l a[ ; kRed eku (Numerical Value) gSaA

i zR; sd i z' u ds mÙkj  ds l gh l a[ ; kRed eku dks ekmt  (mouse) vkSj  vkWu LØhu (on-screen) opqZvy uqesfj d dhi sSM
(virtual numeric keypad) ds i z; ksx l s mÙkj  ds fy ,  fpfUgr  LFkku i j  nt Z dj saA ; fn l a[ ; kRed eku esa nks l s vf/kd

n' keyo LFkku gSa] r ks l a[ ; kRed eku dks n' keyo ds nks LFkkuksa r d VªadsV@j kmaM&vkWQ (truncate/round-off) dj saA

i zR; sd i z' u ds mÙkj  dk ewY; kadu fuEu ; kst uk ds vuql kj  gksxk %

i w.kZ vad : +3 ; fn nt Z fd; k x; k l a[ ; kRed eku (numberical value) gh l gh mÙkj  gSaA

' kwU;  vad  : 0 vU;  l Hkh i fj fLFkfr ; ksa esaA



1. r hu j s[ kk, sa fuEu ds } kj k nh x; h gS %

ˆr i, R   


ˆ ˆr (i j), R    


vkSj

ˆˆ ˆr v(i j k), v R   


ekuk fd j s[ kk, sa l er y x + y + z = 1 dks Øe' k% fcUnqvksa A, B vkSj  C i j  dkVr h gSaA ; fn f=kHkqt  ABC dk {ks=kQy  gSa
r ks (6)2 dk eku cj kcj  ___________ gksxk .

Sol. 0.75

ˆr i 


     ˆ ˆr µ i j 


       ˆˆ ˆr i j k   


x + y + z = 1
Ist line
x =  , y = 0, z = 0
 1  A(1,0,0)
For 2nd Line
x = µ, y = µ, z = 0

 2µ=1
1 1B , ,0
2 2

 
  

Similarly 
1 1 1C , ,
3 3 3

 
  

 Area of  = 
1 AB AC
2


 

= 
1 1 1 2 1 1 ˆˆ ˆ ˆ ˆi j i j k
2 2 2 3 3 3
            
   

= 

i j k
1 1 1 0
2 2 2

2 1 1
3 3 3





= 
1 1 1 1ˆˆ ˆi j k
2 6 6 6
             
      

= 
ˆˆ ˆ1 i j k

2 6 5 6
 

= 
1 3
2 36

 = 3
12

(6)2  = 
3
4

 = .75



2. ekuk fd S , sl s 3×3 vkO; wgksa (matrices) dk çfr n' kZ l fe"V (sample space) gS ft udh çfof"V; k¡ (entries)
l eqPp;  {0,1}, l s gSA ekuk fd ?kVuk, ¡ E1 , oa E2 fuEu gS%&

E1 = {A  S : det A = 0} r Fkk
E2 = {A S : A dh çfof"V; ksa dk dqy ; ksx 7 gS}

; fn , d vkO; wg S l s ; knf̀PNd (randomly) pquk t kr k gS r c l çfr caèk çkf; dr k  (conditional probability)
P(E1|E2) cj kcj

2. 1/2
Sample space = 29

P(E1/E2) = 
 

 
1 2

2

P E E
P E



E2 : sum of entries 7
 '7' one and '2' zero

1 1 1
1 1 1
1 0 0

 total E2 = 
9!

7!2!
=

8 9
2


=36

1 1 1
1 1 1
0 1 0

 for |A| to be zero both zeros should by in same row or column

 (3×3)2 = 18

 P(E1/E2) = 
18
36

= 
1
2

1 1 1
1 1 0
0 1 1

 = 1(1) –1(–1)

3. ekuk fd  1 , dd dk , d ?kuewy (a cube root of unit) r c l eqPp;  (set)
{|a + b = c2|2 : a, b, c fHké v' kwU;  i w.kkZad (distinct non-zero integers gS} dk fuEur e cj kcj

___________.
Sol. 3

22a b c   

=  2a b c      2a b c   

=  2 2 2a b c ab bc ca    



=   2 2 21 a b (b c) (c a)
2

    

=  1 1 1 4
2

   = 3

4. ekuk fd AP(a; d) , d vuar  l ekUr j  Js.kh (infinite arithmetic progression) ds i nksa dk l eqPp;  (set) gS]
ft l dk çFke i n a r Fkk l okZUr j  (common diff.) d > 0 gSA ; fn

AP(1;3) AP(2;5) AP(3;7) AP(a;d)   gS] r c a + d cj kcj  ___________.
Sol. 157

First AP
a = 1, common diff. = 3

Second AP
a = 2, common diff. = 5

Third AP
a = 3, common diff. = 7

Now on AP whose first term and common diff. is common of all three
 1+(n–1)3 = 2+(m–1)5 = 3+(k–1)7

(i)
3n 1

5


=m and
3n 2

7


=k

m and k are integer
So at n = 18 m = 11  and k = 8
first term of AP  1+(18–1)3 = 52
Common diff. = LCM (3,5,7) = 105

 a d 157 

5. ; fn 
/ 4

sinx
/ 4

2 dxI
(1 e )(2 cos2x)






    r c 27 I2 cj kcj  ___________.

Sol. 4

I = 
4

sinx

4

2 dx
(1 e )(2 cos2x)




  

Apply King x  –x

I = 
sinx4

sinx

4

2 e
(1 e )(2 cos2x)



  

2I = 
4

4

2 dx
2 cos2x



 



 I = 
4

2
0

2 dx
1 2sin x



 

= 
24

2 2
0

2 sec xdx
1 tan x 2 tan x



    , tan x = t

= 
1

2
0

2 dt 2
31 3t


    = 

2
3  tan–1  1

0
3t   = 

2 2 I
33 3 3
      

 27 × 
4

27
 = 4

6. ekuk fd fcanq B j s[ kk 8x – 6y – 23 = 0 ds l ki s{k fcUnq A(2,3) dk çfr fcEc (reflection) gSA ekuk fd A  r Fkk B

Øe' k% f=kT; k, ¡ 2 r Fkk 1 okys òÙk gS ft uds dsUæ Øe' k% A r Fkk B gSA ekuk fd òÙkksa A r Fkk B dh , sl h mHk; fu"B&Li ' kZ
(common tangent) j s[ kk T gS] nksuksa òÙk ft l ds , d gha r j Q gSA ; fn C, fcUnqvksa A r Fkk B l s t kus okyh j s[ kk r Fkk T
dk çfr PNsn fcanq gS] r c j s[ kk[ k.M (line segment) AC dh yEckbZ gS ___________.

6. 10

For B

x 2 y 3
8 6
 




 = 
2(16 18 23)

64 36
  


 ;

x 2 y 3 2( 25)
8 6 100
   

 

x 2 y 3 1
8 6 2
 

   x = 6 and y = 6

B (6, 6)
Now for 'C' external division in ratio r1 : r2

a = 
2.6 1.2

2 1



 b = 
2.6 1.3

2 1



a = 10, b = 9

 AC = 2 28 6

= 64 36

= 100 10
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