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1. , d f=kHkqt  ds nks ' kh"kZ (0, 2) r Fkk (4, 3) gSaA ; fn bl dk yacdsaæ ewyfcanq i j  gSa] r ks bl dk r hl j k ' kh"kZ fdl  pr qFkkZa' k esa gS\
(A) pkSFkk (B) r hl j k (C) çFke (D) nwl j k

Sol. D

Equation of line BC is y = 3                 

k = 3

Eqaution of line AC is y – 2 =  x 4 0
3

3y + 4x = 6
Passes through (h, 3)

9 + 4h = 6  h  
3
4

orthocentre is =  / ,3 4 3  lie in second quadrent

2.
n

n p

cot cot p

 

  
     

 
19

1

1 1
1 2  dk eku gSa :

(A) 
19
21

(B) 
23
22

(C) 
22
23

(D) 
21
19

Sol. D
n

n p n

cot p cot [ n(n )] 

  

 
    

 
  
19 19

1 1

1 1 1
1 2 1 1

= 
n

tan
n(n )





 
   


19

1

1

1
1 1

= 
n

(n ) ntan
n(n )





  
   


19

1

1

1
1 1

=
n

tan (n ) tan n 



 
19

1 1

1
1

=      tan tan tan tan ......... tan tan          1 1 1 1 1 12 1 3 2 20 19

= tan    
1 20

Now,

cot [tan–120 – 4] =  tan[tan / ]  1
1
20 4  = 

   


1 20 1
20 1

 = 
21
19

3. oØ y = xxe
2  dh og Li ' kZ j s[ kk t ks fcanq (1, e) l s gks dj  t kr h gSa] fuEu esa l s fdl  fcanq l s Hkh gksdj  t kr h gSa\

(A) , e 
  

5 2
3 (B) (3, 6e) (C) (2, 3e) (D) , e 

  

4 2
3

Sol. D

x xdy e xe . x
dx

 
2 2

1 2

= xe [ x ]
2 21 2

[MATHEMATICS] 10-01-2019_Evening
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 ,e

dy e
dx

   
  1

3

Equation of tagent y – e = 3e (x – 1) which passes though , e 
  

4 2
3

4. fuEu r hu dFkuksa i j  fopkj  dhft , %
P : 5 , d vHkkT;  l a[ ; k gSaA
Q : l kr  192 dk , d xq.ku[ k.M gSA
R : 5 r Fkk 7 dk L.C.M. 35 gSaA
r ks fuEu esa l s dkSu l s , d dFku dk l R; eku (true value) l R;  (T) gSa\

(A)    ~ P ~ Q R  (B)    ~ P Q R  (C)    P Q ~ R  (D)  P ~ Q R 
Sol. D

5. ; fn    r
r r

r

C C K C




 
25

50 50 50
25 25

0
 gS] r ks K cj kcj  gSa%

(A) 224 (B) 225 (C) 225–1 (D) (25)2

Sol. B

r
r r

r

C C k C




 
25

50 50 50
25 25

0

r

r k C
r r r

 
 

25
50

25
0

50 50
50 25 25

   r
k. C

r r




25
50

25
0

50 25
25 25 25

r
r

C C k C



25

50 25 50
25 25

0
 C C ....... C k   25 25 25

0 1 25

 K = 225

6.
/

/

dx
x sinx



        


2

2 4 dk eku] t gk¡ [t] og egÙke i w.kkZad gS t ks t l s de ; k ml ds cj kcj  gSa] gSa:

(A)   3 4 3
20

(B)   1 7 5
12

(C)   3 4 3
10

(D)   1 7 5
12

Sol. A
/dx dx dx dx 

 

  
          

1 0 1 4

1 0 1
2

2 1 4 1 1 4 4 1 0 4

         /

/
x x x x 

 
   1

1 0 1 2

2 1 0

1 1 1
2 4 5

             

1 1 11 1 1 1
2 2 4 5 2


      1 1 1 1
1 2 2 4 10 5
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       20 10 10 5 2 4

20


 12 9
20

7. cos cos .........cos sin      2 3 10 102 2 2 2
dk eku gSa :

(A) 
1

256
(B) 

1
2

(C) 
1

1024
(D) 

1
512

Sol. D

Let 
  102

  9 2
2
(cos  cos 2 – cos28 )sin (/210)

sin
.sin

sin

 
    

    
 
 

9
10

10
9

10

2
2

22
2


sin  

 
  9 9

12
2 2

8. ekuk l eqPp;  N çkd r̀  l a[ ; kvksa dks n' kkZr k gS r Fkk nks Qyu f vkSj  g fuEu r j hds l s i fj Hkkf"kr  gSa% f, g: N  N
n n

n n
f(n)

 


t c fo"ke gSa

 t c l e gSa

1
2

2
 r Fkk g(n) = n – (–1)n; r ks Qyu fog.

(A) , dSdh r Fkk vkPNknh nksuksa gSaA (B) u vkPNknh gS vkSj  u gh , dSdh gSaA
(C) , dSdh gS i j Ur q vkPNknh ugha gSaA (D) vkPNknh gS i j Ur q , dSdh ugha gSA

Sol. D

g(n) = 

This will give all values of the n

function is many one, onto functions

9. ; fn 
x

x

f(t)dt x t f(t)dt  
1

2 2

0
 gSa] r ks f'(1/2) gSa :

(A) 
24
25

(B) 
4
5

(C) 
6
25

(D) 
18
25
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Sol. A
Diff. both sides
f(x) = 2x + [0– x2 f(x)]

  f(x) = 
x
x 2

2
1

f'(x) = 
     

 
x x x

x

 



2

22

1 2 2 2

1

put x = 
1
2

f'
             

    
 

2

5 12 4
1 4 4
2 11

4

= 

  
 
 
 
 

2

5 1
2
5
4

= 
24
25

10. dk og /kukRed eku ft l ds fy ,  O; at d x x
x
  

 

10
2

2  esa x2 dk xq.kkad 720 gSa] gSa%

(A) 5 (B) 2 2 (C) 4 (D) 3
Sol. C

x2 [ x /x ]  2 10

x2  rr
rC ( x) / x 10 10 2

 r / r r
rC (x) x 5 210 2 2

r ( r / )
rC x 10 7 5 2 for coff. of x2 = 

r 57 2
2

 r = 2

 C  10 2
2 720

        2 245 720 16 4

11. (0, ) ds , sl s ekuksa dh l a[ ; k] ft uds fy,  fuEu j Sf[ kd l ehdj .k fudk;  x + 3y + 7z = 0, –x + 4y + 7z = 0,
(sin3)x + (cos2)y + 2z = 0 dk , d vr qPN gy gSa] gS%
(A) pkj (B) r hu (C) nksa (D) , d

Sol. C

sin cos
 

 

1 3 7
1 4 7 0
3 2 2

  R1 R1 + R2
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( )
sin cos
 

 

0 1 2
7 1 4 7 0

3 2 2

(7) [( sin ) ( cos sin )]       2 7 3 2 2 4 3 0
  2 + 7sin3 – 2cos2 – 8sin3 = 0
  2 (1–cos2) = sin3
  2 . 2sin2 = 3sin – 4sin3
  sin[3-4 sin2–4sin] =0

sin 0 ((0, )) 4sin2 + 4 sin – 3 = 0
(2 sin + 3) (2sin– 1)

sin = , 3 1
2 2

sin = 
3
2

 is not possible

 = , 5
6 6

Number of values of  is 2.

12. ekuk 
i iz

   
         
   

5 5
3 3

2 2 2 2  gSaA ; fn R(z) r Fkk I(z) Øe' k% z ds okLr fod r Fkk dkYi fud Hkkxksa dks n' kkZr k gSa] r ks%

(A) R(z) = – 3 (B) R(z) < 0 r Fkk I(z) > 0
(C) I(z) = 0 (D) R(z) > 0 r Fkk I(z) > 0

Sol. C

Z = cos isin cos sin
                   

      

55

6 6 6 6

= cos isin cos isin               

5 5 5 5
6 6 6 6

= cos isin cos isin         

5 5 5
6 6 6 6

Re (Z) = – 2 3
2

Im(z) = 0

13. vody l ehdj .k (x2 – y2)dx + 2xy dy = 0 } kj k fu: fi r  oØksa ds dqy (family) dk og oØ t ks (1, 1) l s gksdj  t kr k
gSa] gSa%
(A) , d òÙk ft l dk dsaæ x-v{k i j  gSaA
(B) , d òÙk ft l dk dsaæ y-v{k i j  gSaA
(C) , d vfr i j oy;  ft l dk vuqçLFk&v{k x-v{k dh fn' kk esa gSaA
(D) , d nh?kZòÙk ft l dk nh?kZ v{k y-v{k dh fn' kk esa gSA

Sol. A
M-I (x2 – y2) dx = –2xy dy

dy y x
dx xy


2 2

2

 
 

y / xdy
dx y / x




2 1
2
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put  y/x = v

v + x 
dv v
dx v




2 1
2

dv vx
dx v

 


21
2


v dxdv

xv
 
 2

2
1

–n (v2 + 1) = nx + c
 –n(y2/x2 + 1) = nx + c —(1)
passes through (1, 1)
– n2 = c

From (1)

  yn n lnx
x

 
   

 

2

22 1 

n lnx
y
x

 
 

 
  
 

2

2

2

1


x x
y x




2

2 2
2

x2 + y2 = 2x

circle which centre = (1, 0)
M-II

x2 dx = y2 dx – 2xy dy
–dx = d(y2/x)
–x = y2/x + c
passes though (1, 1)  c = –2

14. og l er y t ks fcanqvksa (–3, –3, 4) r Fkk (3, 7, 6) dks feykus okys j s[ kk[ k.M dk yacl ef} Hkkt u dj r k gS] fuEu esa l s fdl
, d fcanq l s gks dj  t kr k gSa\
(A) (4, –1, 7) (B) (–2, 3, 5) (C) (2, 1, 3) (D) (4, 1, – 2)

Sol. D

Direction ratios of Normal = (6, 10, 2)
equation of plane  r . (6, 10, 2) = (0,2, 5) (6, 10, 2)

 6x + 10y + 2z = 20 + 10
 3x + 5y + z = 15

Which satisfy by point (4, 1, –2)
15. ekuk a1, a2, a3 ....., a10 xq.kksÙkj  Js<+h esa gSa r Fkk i = 1, 2, .... , 10 ds fy,  ai > 0 gS vkSj  S, , sl s ; qXeksa (r, k), r, kN

¼çkdr̀  l a[ ; kvksa dk l eqPp; ½ dk l eqPp;  gS ft uds fy,  

r k r k r k
e e e

r k r k r k
e e e

r k r k r k
e e e

log a a log a a log a a
log a a log a a log a a
log a a log a a log a a

1 2 2 3 3 4

4 5 5 6 6 7

7 8 8 9 9 10

=0

r ks S ds vo; oksa dh l a[ ; k gS %
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(A) 10 (B) 2 (C) vUur (D) 4
Sol. C

Let common ratios is R  a3 = a4 R, a3 = a2R Apply C3  C3 - C2 ,C2  C2 – C1

 = 

r k r k (r k )

r k r k (r k )

r k r k (r k )

n a a n(R ) n R
n a a n(R ) n R
n a a n(R ) n R

 

 

 

1 2

4 5

7 8

  

  

  

 = 0   Infinite value satisfy this

16. ekuk f: (–1, 1)  R , d Qyu gSa t ks f(x) = max  | x|, x   21  } kj k i fj Hkkf"kr  gSaA ; fn K mu l Hkh fcanqvksa dk

l eqPp;  gS ft u i j  f vodyuh;  ugha gS] r ks K esa ek=k (exactly) :
(A) r hu vo; o gSaA (B) , d vo; o gSaA (C) i k¡p vo; o gSaA (D) nks vo; o gSaA

Sol. A

maxm (–|x|, x  21 ) =  

not diff at x = ,
1 0
2

17. i j oy;  x2 = 4y dh ml  t hok] ft l dk l ehdj .k x – y  2 4 2 0  gSa] dh yackbZ gS%

(A) 2 11 (B) 8 2 (C) 6 3 (D) 3 2
Sol. C

For parabola x2 = 4ay

length of chord is =    a m am c 2 24 1

Centre of chord  =          
   

1 14 1 1 4
2 2

= 
 
 
 

3 94
2 2 = 6 3
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18. ekuk f , d , sl k vodyuh;  Qyu gS fd f'(x) = 7 – 
f(x) ,(x )
x

3 0
4

 r Fkk f(1)  4 gSaA r ks 
x
lim xf

x

 
  0

1
:

(A) dk vfLr Ro gS r Fkk 0 ds l eku gSA (B) dk vfLr Ro gS r Fkk 
4
7

 ds l eku gSA

(C) dk vfLr Ro ugha gSaA (D) dk vfLr Ro gS r Fkk 4 ds l eku gSaA
Sol. D

dy y
dx x

 3 7
4

P = ,
x
3
4

Q = 7

I.f = dx nx /xe e x  
3 3

3 44 4


y(x3/4) = /x dx 3 47

y x3/4 = 
/x C

/


7 4

7
7 4

y = 4x + C x–3/4

x
lim x.f( / x)

0
1

x
lim(x)[ cx ]

x


3
4

0

4
 = 4

19. ; fn i k¡p çs{k.kksa x1, x2, x3, x4, x5 dk ek/;  r Fkk ekud fopyu Øe' k% 10 r Fkk 3 gSa] r ks 6 çs{k.kksa x1, x2 ......x5 r Fkk
– 50 dk çl j .k gSa%
(A) 582.5 (B) 509.5 (C) 586.5 (D) 507.5

Sol. D

x x x x x
x x x x x

   
      1 2 3 4 5

1 2 3 4 510 50
5

 —(1)

 x
x x x x x x        2

21 2 2 2 2 2
1 2 3 4 59 545

5

new
x x x x x

x
    

 1 2 3 4 5 50 0
6

Variance Now  i
n e w

x
x 


6

2
1

21

6

 
x x x x x    2 2 2 2 2

1 2 3 4 5 2500
6

= 507.5

20. ; fn x xx e dx e 
3 35 4 41

48
f(x) + C gS] t gk¡ C , d l ekdyu vpj  gS] r ks f(x) cj kcj  gSa%

(A) –2x3 + 1 (B) –2x3 –1 (C) 4x3 + 1 (D) –4x3 – 1
Sol. D

xx x e dx
32 3 4 4x3 = t
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x2 dx = dt1
12

tt e dt 
  

1
12 4

     t t tt e dt [t e e dt]      
1 1 1

48 48

 
t tte e c

 
 

48 48
 replace t

   
xe x C



    

34
34 1

48

    x xx e e
c

  


3 33 4 44
48

21. l kekU;  l adsr ksa esa ABC, esa ; fn A B º,    120  a = 3 1 r Fkk b = 3  – 1 gSa] r ks vuqi kr  A : B,   cj kcj  gSa%
(A) 3 : 1 (B) 9 : 7 (C) 5 : 3 (D) 7 : 1

Sol. D
A + B = 120º

A B a b Ctan cot
a b

       2 2

=  
cot( º) .  

 
3 1 3 1 130 3 1

32 3

A B º  45
2

A º 105
B º 15

22. , d xksyh pykus okys } kj k , d y{;  dks fdl h ç; kl  esa Hksnus dh çkf; dr k 
1
3

 gSa] r ks y{;  dks de l s de ckj  Hksnus dh çkf; dr k

5
6

 l s vf/kd gksus ds fy ,  ml s y{;  Hksnus ds de l s de fdr us Lor a=k ç; kl ksa dh vko' ; dr k gS\

(A) 3 (B) 6 (C) 5 (D) 4
Sol. C

p(x) =  ,p x 1 2
3 3

at least are hit = 1–( no hit)
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1 – 
n

 
 
 

2
3

n

/   
 

21 5 6
3 

n
   
 

1 2
6 3

min value of n is 5

23. j s[ kk 
x y z   4 5 3

2 2 1
 r Fkk l er y x + y + z = 2 dk çfr PNsnu fcanq fuEu esa l s fdl  j s[ kk i j  fLFkr  gS?

(A) 
x y z   


4 5 5

1 1 1
(B) 

x y z   2 3 3
2 2 3

(C) 
x y z   


3 4 1

3 3 2
(D) 

x y z   


1 3 4
1 2 5

Sol. D
Let the point one the line is (2 + 4, 2 + 5,  + 3) lie on plane
(2+4) +(2 + 5) + (+ 3) - 2 =0
5 + 10 = 0   = – 2
point of intersection (0, 1, 1)
Which lie on line D

24. , d l ekar j  pr qHkqZt  dh nks Hkqt k, ¡] j s[ kkvksa x + y = 3 r Fkk x – y + 3 = 0 ds vuqfn' k gSaA ; fn bl ds fod.kZ (2, 4) i j
çfr PNsn dj r s gSa] r ks bl dk , d ' kh"kZ gSa%
(A) (2, 1) (B) (3, 6) (C) (2, 6) (D) (3, 5)

Sol. B

(4-h, 5+h) lie on line y = x + 3
 5 + h = 4 – h + 3  2h = 2

      h = 1
vertex B is = (1, 2)
vertex D is = (3, 6)

25. ekuk S =   y xx,y R :
r r

 
     

2 2
2 1

1 1  t gk¡ r   1 gS] r ks S ft l s fu: fi r  dj r k gSa] og gSa%

(A) , d nh?kZòÙk ft l dh mRdsær k 
r 
1

1
 t cfd  r > 1 gSaA

(B) , d vfr i j oy;  ft l dh] mRdsaær k 
r 
2

1
 , t cfd  < r < 1 gSaA
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(C) , d nh?kZòÙk ft l dh mRdsær k 
r 

2
1

 gSa] t cfd  r > 1 gSaA

(D) , d vfr i j oy;  ft l dh] mRdsaær k 
r

2
1

 gSa] t cfd  0 < r < 1 gSaA

Sol. C

r ( , ) 0 1  than 
x y

r r
  

 

2 2

1
1 1

e = 
r hyperbola
r r


  

 
1 21
1 1

r > 1
y x represent ellipse

r r
  

 

2 2

1
1 1

a2 = b2 (1–e2) r – 1 = (r + 1) (1 – e2)

e2 = –1 
r
r
 

  

1
1

e = 
r

2
1

26. ; fn ( )a b    2
  

 r Fkk 

 = (4 – 2) a b 3

 
 nks fn,  x,  l fn' k gSa] t gk¡ l fn' k a


 r Fkk b


 l aj s[ k ugha gSaA dk og

eku ft l ds fy ,  


 r Fkk 

 l aj s[ k gSa] gSa%

(A) 3 (B) 4 (C) – 4 (D) – 3
Sol. C

and 
  are collinear

  
 

2 1
4 1 3
 = –4

27. , d òÙk x2 + y2 + 10x + 12y + c = 0 ds var xZr  , d l eckgq f=kHkqt  dk {ks=kQy 27 3  oxZ bdkbZ gS] r ks c cj kcj  gSaA
(A) 13 (B) – 25 (C) 25 (D) 20

Sol. C
Let side of equilatrial  = a

sin60º = 
a/

r
2

= a a r
r

   
3 3

2 2

r = C C   25 36 61

area  a 23 27 3
4
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   C 
3 3 61 27 3
4

61 – C = 36
 C = 25

28. ekuk A = 

b
b b b

b

 
  
  

2

2 1
1

1 2
 t gk¡ b > 0 gSA r ks 

 det A
b

 dk U; wur e eku gS%

(A) 3 (B)  3 (C) 2 3 (D) 2 3
Sol. D

A = 

b
b b b

b
2

2 1
1

1 2

det (A) = b2  +3

minm  mdet A min b /b
b

     
3

 b /b b. /b 3 3
2

b + 3/b  2 3

minm value = 2 3

29. , d gSyhdkWIVj  oØ  /y x , x  3 2 7 0 ds vuqfn' k mM+ j gk gSA , d l Sfud fcanq , 
  

1 7
2  i j  gS r Fkk gSyhdkWIVj  dks ml  l e;

xksyh ekj  dj  fxj kuk pkgr k gS t c ; g ml ds fudVr e gSA r ks ; g fudVr e nwj h gSa%

(A) 
1 7
6 3

(B) 
1
2

(C) 5
6

(D) 
1 7
3 3

Sol. A
Let point p on curve is = (t, 7+t3/2)

/dy x
dx

 1 23
2

 / /dy t t t
dx

     
3 2 1 2

1
37
2

slope of normal at P is = /t 1 22
3

slope of PQ is = 

/t

t





3 2

1
2



/
/ t t tt

tt t

 
  

 

3 2
1 22 2

1 13 3
2 2

3t2 + 2t – 1 = 0
t = 1/3
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Point P = 
/

,
    

   

3 21 17
3 3

distane = 
1 7
6 3

30. dk og eku ft l ds fy ,  f} ?kkr  l ehdj .k x2 + (3 – ) x + 2= ds ewyksa ds oxksZa ds ; ksx dk eku U; wur e gS] gS%

(A) 1 (B) 2 (C) 
15
8

(D) 
4
9

Sol. B
S = 2 + 2

S = ( + )2 – 2
S(3-)2 –2 ( 2– )
S= 2 – 6 + 9 – 4 + 2
S=2 – 4 + 5
S = ( – 2)2  + 1
Minimum value occur when  = 2
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