
PAPER WITH SOLUTION
8th January 2020 _ SHIFT - II

MATHEMATICS



1. If I = 
2

3 2
1

dx

2x 9x 12x 4  
 , then :

; fn I = 
2

3 2
1

dx

2x 9x 12x 4  
  gS] r ks :

(1) 21 1
I

9 8
  (2) 21 1

I
6 2
  (3) 21 1

I
16 9

  (4) 21 1
I

8 4
 

Sol. 1

I = 
2

3 2
1

dx

2x 9x 12x 4  


f(x) = 
3 2

1

2x 9x 12x 4  

f'(x) = 
 

 

2

3/23 2

6x 18x 121
2 2x 9x 12x x

 

  

f'(x) = 
   

 3/23 2

6 x 1 x 2

2 2x 9x 12x 4

  

  

f(1) = 
1
3

 & f(2) = 1

8
it is increasing function

 
1 1

I
3 8
 

21 1
I

9 8
 

2. If a line, y = mx + c is a tangent to the circle, (x – 3)2 + y2 = 1 and it is perpendicular to a line

L1, where L1 is the tangent to the circle, x2 + y2 = 1 at the point 
1 1

,
2 2

 
 
 

; then :

; fn , d j s[ kk y = mx + c,  òÙk (x – 3)2 + y2 = 1 dh , d Li ' kZ j s[ kk gS r Fkk ; g , d j s[ kk L1 i j  yEc gS] t gka L1 òÙk

x2 + y2 = 1 ds fcUnq 
1 1

,
2 2

 
 
 

 i j  Li ' kZ j s[ kk gS] r ks :

(1) c2 – 7c + 6 = 0 (2) c2 + 7c + 6 = 0 (3) c2 – 6c + 7 = 0 (4) c2+ 6c + 7 = 0
Sol. 4

(x – 3)2 + y2 = 1, tangent is y =mx + c

for circle x2  + y2 = 1 tangnet at 
1 1

p ,
2 2

 
 
 



from T = 0

1 1
x y 1 0

2 2
  

x + y – 2 = 0 ......L1

x + y – 2  =  0 r  x – y +  = 0  This is tangent to the circle (x – 3)2 + y2 = 1

apply r = 

1 = 
3 0

2

  
  | + 3|  = 2

 = 3 2 
( + 3)2 = 2
2 + 9 + 6 – 2 = 0
c2 + 6c + 7 = 0

3. Which of the following statements is a tautology ?
fuEu esa l s dkSu l k dFku , d i qu: fDr  gS ?

(1)   p ~ q p q   (2)  ~ p ~ q p q  

(3)  ~ p ~ q p q   (4)  ~ p ~ q p q  

Sol. 2

     p q ~ p ~ q p ~ q p q A B ~ p ~ q p q ~ p ~ q p q

T T F F T T T F T T

T F F T T F F F T T
F T T F F F T T T T
F F T T T F F F F T

       

Tautolgy

4. Let  = 
1 i 3

2
 

. If

a =  
100

2k

k 0

1


    and b =  
100

3k

k 0

 , then

a and b are the roots of the quadratic equation :

ekuk  = 
1 i 3

2
 

 gSA ; fn

a =  
100

2k

k 0

1


    r Fkk b =  
100

3k

k 0

 , r ks

a r Fkk b fuEu esa l s fdl  f} ?kkr  l ehdj .k ds ewy gSa ?
(1) x2 – 102x + 101 = 0 (2) x2 – 101x + 100 = 0
(3) x2+ 102x + 101 = 0 (4) x2 + 101x + 100 = 0



Sol. 1

 = 
1 3

i
2 2

     = 

a =  
100

2k

k 0

1


  
a = (1 + )(1 + 2 + 4 + 6 +.....200)

a = 
 

 1012

2

1. 1
1

1

          
  

  

  a = 
   

 
202

2

1 1

1

   

 

a = 
   
   

1 1

1 1

   

      a = 1

b = 
100

3k

k 0

  = 1 + 3 + 6 + ....300

b = 1 + 3 + 6 + ..... 300  b = 1 + 1 + +....101 times
b = 101
x2 – ( a + b) x + (ab) = 0
x2 – (102)x + 101 = 0

5. let ˆˆ ˆa i 2j k  


 and ˆˆ ˆb i j k  


 be two vectors. If c
  is a vector such that b c b a  

    and

c.a
 

 = 0, then c.b

 is equal to :

ekuk nks l fn' k ˆˆ ˆa i 2j k  


 r Fkk ˆˆ ˆb i j k  


 gSA ; fn , d l fn' k c
  bl  i zdkj  gS fd b c b a  

  
 r Fkk

c.a
 

 = 0 gSa] r ks c.b

 cj kcj  gS :

(1) 
1
2

(2) 
1
2

 (3) 
3
2

 (4) –1

Sol. 2

ˆˆ ˆa i 2j k  


ˆˆ ˆb i j k  


a 6


 ; b 3


   a. b

 = 4

b c b a  
  

   b c b a  
  

 = 0

 b c a 
  

 = 0

 b || c a
  

   c a b  
 



c a b  
 

Now c.a 0
 

 c.a
 

 =  a.a a.b 
  

0 =  2
a a.b 

 

 = 

2
a

a.b



  = 

6
4


 = 
3
2


 
3

c a b
2

 
 

   3ˆ ˆˆ ˆ ˆ ˆc i 2j k i j k
2

     


c
  = 

1 1 1 ˆˆ ˆi j k
2 2 2

    C =  1 ˆˆ ˆi J k
2

  

   1 ˆ ˆˆ ˆ ˆ ˆb.c i j k i j k
2

     
 

b.c
 

 = 
1
2



6. If  and  be the coefficients of x4 and x2 respectively in the expansion of  62x x 1   +

 62x x 1  , then :

; fn  62x x 1   +  62x x 1   ds i zl kj  esa x4 r Fkk x2 ds xq.kkad Øe' k%  r Fkk  gSa] r ks %

(1) – = 60 (2)  –  = – 132 (3)  = 60 (4)  = –30
Sol. 2

(x+a)n + (x – a)n = 2(T1 + T3 + T5 +.....)

 62x x 1   +  62x x 1   = 2[T1 + T3 + T5 + T7]

= 2[6C0 x
6 + 6C2x

4(x2 – 1) + 6C4x
2(x2 –1)2 + 6C6x

0(x2–1)3]
= 2[x6+ 15(x6 – x4) + 15x2 (x4 + 1 –2x2) + [x6 – 3x4 +3x2 –1)]
= 2[x6(2 + 15 + 15 + 1) + x4(–15 – 30 –3)+x2(15+3)]
coefficient of x4 =  = –96
 = 36
 –   = –96– 36 = – 132



7. If a hyperbola passes through the point P(10,16) and it has vertices at (±6,0), then the equation
of the normal to it at P is :
; fn , d vfr i j oy;  fcUnq P(10, 16) l s gksdj  t kr k gS r Fkk bl ds ' kh"kZ (±6,0) i j  gSa] r ks P i j  bl ds vfHkyEc dk l ehdj .k
gS %
(1) x + 2y = 42 (2) x + 3y = 58 (3) 2x + 5y = 100 (4) 3x + 4y = 94

Sol. 3

Let hyperbola 
2 2

2 2

x y
1

a b
 

vertices (±a, 0 ) = (±6, 0)  a = 6

2 2

2 2

x y
1

a b
   

 10,16  
 
 

 2 2

2 2

10 16

b6
  = 1  

2

256

b
 = 

100
1

36


2

256

b
 = 

64
36

b2 = 
256 36

64


  b2 = 36×4

b2 = 9× 16
b = 12

 required hyperbola is 
2 2x y

1
36 144

 

equation of normal will be

2 2

1 1

a x b y
x y

  = a2 + b2

at P(10,16) normal is

36x 144y
10 16

  = 36 + 144

18x
9y

5
  = 180

18x + 45y = 900
2x + 5y = 100

8.

 
x

0

x 0

t sin 10t dt

lim
x


 is equal to :

 
x

0

x 0

t sin 10t dt

lim
x


 cj kcj  gS :

(1) 
1

10
(2) 

1
5

 (3) 
1

10


(4) 0



Sol. 4

 
x

0

x 0

t sin 10t dt

lim
x



0
0

 form

 apply newton leibniz rule

 
x 0

x.sin 10x 0
lim

1


 = 0

9. The system of linear equations
x + 2y + 2z = 5
2x + 3y + 5z = 8
4x + y + 6z = 10 has :
(1) no solution when  = 2 (2) infinitely many solutions when  = 2
(3) no solution when  = 8 (4) a unique solution when  = –8
j Sf[ kd l ehdj .k fudk;
x + 2y + 2z = 5
2x + 3y + 5z = 8
4x + y + 6z = 10
(1) dk dksbZ  gy ugh gS t c  = 2 (2) ds vuUr  gy gSa t c  = 2
(3) dk dksbZ gy ugha gS t c  = 8 (4) dk ek=k , d gy gS t c  = –8

Sol. 1
x + 2y + 2z = 5
2x + 3y + 5z = 8
4x + y + 6z  = 10

 = 
2 2

2 3 5
4 6






 =  ( 18 – 5) – 2(12 – 20) + 2(22 – 12)
 =  18 – 52 – 24 + 40 + 42 – 24
 = – 2 – 6 + 16
 = – 2 + 2 – 8 + 16
 = – ( – 2) – 8( – 2)
 = – ( + 8)( – 2)
for no solutions  = 0   = – 8,  = 2
when  = 2

1 = 
2 2 2
4 3 5
4 2 6

 = 2(18– 10) – 2(24 – 20) + 2(8 – 12)

= 2(2) – 2(4) + 2(–4)
1  0
 at  = 2 no solutions



10. If the 10th term of an A.P. is 1
20

 and its 20th term is 
1

10
, then the sum of its first 200 terms is :

; fn , d l ekUr j  Js<+h dk 10 oka i n 
1
20

 gS r Fkk bl dk 20 oka i n 
1

10
 gS] r ks bl ds i zFke 200 i nksa dk ; ksx gS %

(1) 100 (2) 
1

50
4

(3) 50 (4) 
1

100
2

Sol. 4

T10 = a + 9d = 
1
20

...(1)

T20 = a + 19d = 
1

10
....(2)

Equation (2) – (1)

– 10d = 
1 1
20 10



– 10d = 
1 2
20 20

  = 
1

20


d = 
1

200

a + 
9

200
  = 

1
20

  a = 
1 9
20 200



a = 
10 9
200 200

   a = 
1

200

 a = d = 
1

200

S200 =  200 2 1
200 1 .

2 200 200
 

  
 

 = 
2 199

100
200 200
 

 
 

S200 = 
201
2

 = 
1

100
2

11. Let f : (1,3)  R be a function defined by f(x) = 2

x x

1 x

  


, where [x] denotes the greatest integer

 x. Then the range of f is :

ekuk f : (1,3)  R , d Qyu gS] t ks f(x) = 2

x x

1 x

  


 , } kj k i fj Hkkf"kr  gS t gka [x] egÙke i w.kk±d  x dks n' kkZr k gSA r ks

f dk i fj l j  gS :

(1) 
2 1 3 4

, ,
5 2 5 5

   
   

   
(2) 

2 4
,

5 5
 
 
 

(3) 
3 4

,
5 5

 
 
 

(4) 
2 3 3 4

, ,
5 5 4 5

   
  

   
Sol. 1

f:(1,3)  R , f(x) = 2

x x

1 x

  




f(x) = 

 2

2

x
, x 1,2

1 x
2x

, x [2,3)
1 x


 


 
 

f'(x) = 

     

 
 

     

 

2

22

2

22

1 x 1 x 2x
, x 1,2

1 x

1 x 2 2x 2x
, x [2,3)

1 x

  
 




 
 
 

f'(x) = 

 
2

2

2

2

1 x
, x 1,2

1 x
1 2x

, x [2,3)
1 x

 


 


  

 f(x) is decreasing function

 f
2 1 6 4

R , ,
5 2 10 5

   
    
   

12. The differential equation of the family of curves, x2 = 4b(y + b), b  R, is :
oØksa x2 = 4b(y + b), b  R ds dqy dk vody l ehdj .k gS %
(1) x(y')2 = 2yy' – x (2) xy" = y' (3) x(y')2 = x – 2yy' (4) x(y')2 = x + 2yy'

Sol. 4
x2 = 4b(y + b), b  R
x2 = 4by + 4b2

2x = 4by' + 0

y' = 
x
2b

 b = 
x

2y '
 differential equation is

x2 = 
x

4.y.
2y '  + 

2
x

4
2y '

 
 
 

x2 = 
2xy
y '  +  

2

2

x

y '

x =  2
2y x
y ' y '



x(y')2 =  2yy' + x



13. Let S be the set of all functions f:[0,1]  R, which are continuous on [0,1] and differentiable on
(0,1) . Then for every f in S, there exists a c  (0,1), depending on f, such that :
ekuk l Hkh Qyuksa f : [0,1]  R, t ks fd [0,1] i j  l ar r  gSa r Fkk (0,1) i j  vodyuh;  gSa] dk l eqPp;  S gSA r ks S esa i zR; sd
f ds fy,  f i j  fuHkZj  , d c  (0,1) dk vfLr Ro bl  i zdkj  gS fd :

(1) 
   f 1 f c

1 c




 = f'(c) (2) |f(c) – f(1)| < (1 – c) |f'(c)|

(3) |f(c) – f(1) | < |f'(c)| (4) |f(c) + f(1)| < (1+c)|f'(c)|
Sol. 4

Use LMVT theorem & check option

14. The mean and variance of 20 observations are found to be 10 and 4, respectively. On rechecking,
it was found that an observation 9 was incorrect and the correct observation was 11. Then the
correct variance is :
20 i zs{k.kksa ds ek/;  r Fkk i zl j .k Øe' k% 10 r Fkk 4 i k; s x; sA i qu% t kap dj us i j  i k; k x; k fd , d i zs{k.k 9 xyr  Fkk r Fkk l gh
i zs{k.k 11 FkkA r ks l gh i zl j .k gS %
(1) 4.01 (2) 4.02 (3) 3.98 (4) 3.99

Sol. 4
Let 20 observation be x1 , x2 ,....x20

given Mean = 1 2 20x x ....... x
20

  
 = 10

x1 + x2 + ..... + x20 = 200
Now, x1 + x2 + .... + x20  – 9 + 11  202

Var =  
2

21x
x

n


4 = 
2 2 2
1 2 20x x .... x

20
  

 – 102

2080 = 2 2 2
1 2 20x x ..... x  

Now, 2 2 2
1 2 20x x ..... x 81 121       2080 + 40 = 2120

new variance will be

2
2120 202
20 20

 
  
 

 = 3.99

15. The area (in sq. units) of the region {(x,y)  R2 : x2  y  3 – 2x}, is :
{ks=k {(x,y)  R2 : x2  y  3 – 2x} dk {ks=kQy (oxZ bdkbZ esa) gS :

(1) 
31
3

(2) 
34
3

(3) 
29
3

(4) 
32
3

Sol. 4
y= x2 & y = 3 – 2x
x2 = 3 – 2x



x2 + 2x – 3 = 0
x2 + 3x – x – 3 = 0
x(x + 3) – (x + 3) = 0
(x – 1) (x + 3 ) = 0
x = 1, – 3

required area =  
1

3

line parabola dx




=  
1

2

3

3 2x x


   

= 

12 3

3

2x x
3x

2 3


 
   

 

Area = 

13
2

3

x
3x x

3


 
   

 

=    2 1
3 1 1

3
 

  
 

 –      32 3
3 3 3

3

     
 
 

= 
1

2
3

 
 

 
 – (–18 +9)

= 
5

9
3
  = 

32
3

16. The length of the perpendicular from the origin, on the normal to the curve, x2 + 2xy – 3y2 = 0
at the point (2,2) is
oØ x2 + 2xy – 3y2 = 0 ds fcUnq (2, 2) i j  [ khaps x; s vfHkyEc i j  ewy fcUnq l s Mkys x; s yEc dh yEckbZ gS %

(1) 2 (2) 2 (3) 2 2 (4) 4 2
Sol. 3

x2 + 2xy – 3y2 = 0
2x + 2y + 2xy' – 6yy' = 0
x + y + xy' – 3yy' = 0
y'(x – 3y) = – (x + y)

dy
dx

 = 
x y
3y x




Slope of (N), 
dx
dy

  = 
x 3y
x y



 
 2,2

dx
dy

 
 
   = 

2 6
2 2



 = –1



 equation of normal at (2,2) is
y – 2 = – (x – 2)
x + y – 4 = 0
 distance from (0,0) will be

p = 
0 0 4

2

 
 = 2 2

17. Let S be the set of all real roots of the equation, 3x(3x – 1) + 2 = |3x – 1| + |3x – 2|. Then S :
(1) is a singleton (2) contains at least four elements.
(3) contains exactly two elements (4) is an empty set.
ekuk l ehdj .k 3x(3x – 1) + 2 = |3x – 1| + |3x – 2| ds l Hkh okLr fod ewyksa dk l eqPp;  S gSA r ks S :
(1) , d gh vo; o okyk l eqPp;  gSA (2) esa de l s de pkj  vo; o gSaA
(3) esa ek=k nks vo; o gSa (4) , d fj Dr  l eqPp;  gS

Sol. 1
3x(3x – 1) + 2 = |3x – 1| + |3x – 2|
put 3x = t
t(t – 1) + 2 = |t – 1| + |t – 2|
t2 – t + 2 = |t – 1|+ |t – 2|
from graph

let  is real solutions
 = 3x

x = log3  only one solution
 singleton set

18. If A = 
2 2
9 4
 
 
 

 and I = 
1 0
0 1
 
 
 

, then 10A–1 is equal to :

; fn A = 
2 2
9 4
 
 
 

 r Fkk I = 
1 0
0 1
 
 
 

 gSa] r ks 10A–1 cj kcj  gS :

(1) A –6I (2) 4I – A (3) 6I –A (4) A – 4I
Sol. 1

A = 
2 2
9 4
 
 
 

 and I = 
1 0
0 1
 
 
 



10A–1 = ?
According to Cayley Hamilton equation
|A – I| = 0

2 2
9 4
 

   = 0

(2 – )(4 – )  – 18 = 0
8 – 2 – 4 + 2  – 18 = 0
2 – 6 – 10 = 0
 A 2 – 6A– 10 = 0
A–1(A2) –6A–1A – 10 A–1 = 0
A –6I– 10A–1 = 0
10A–1 = A – 6I

19. The mirror image of the point (1,2,3) in a plane is 
7 4 1

, ,
3 3 3

 
   
 

. Which of the following point

lies on this plane ?

fcUnq (1,2,3) dk , d l er y esa i zfr fcEc (mirror image), 
7 4 1

, ,
3 3 3

 
   
 

 gSA fuEu esa l s dkSu l k fcUnq bl  l er y

i j  fLFkr  gS ?
(1) (1,1,1) (2) (1,–1,1) (3) (–1,–1,–1) (4) (–1,–1,1)

Sol. 2
for required plane

n|| AB


n
  = 7 4 1

1, 2, 3
3 3 3

 
                        

n
  = 

10 10 10
, ,

3 3 3
  

D.r of n
  = 1,1,1

Also mid- point of A & B is 

7 4 1
1 2 3

3 3 3M , ,
2 2 2

      
  
  
 

4 2 8
M , ,

6 6 6
 

  
 

2 1 4
M , ,

3 3 3
 

  
 

 equation of required plane B

r .n a.n
  

 ˆˆ ˆr. i j k 


 = 
2 1 4
3 3 3

  

x + y + z = 1



20. Let A  and B be two events such that the probability that exactly one of them occurs is 
2
5

 and the

probability that A or B occurs is 
1
2

, then the probability of both of them occur together is :

ekuk A r Fkk B nks ?kVuk, sa bl  i zdkj  gS fd nksuksa esa l s ek=k , d ds gksus dh i zkf; dr k 
2
5

 gS r Fkk A ; k B ds gksus dh i zkf; dr k

1
2

 gS] r ks nksuks ds , d l kFk gksus dh i zkf; dr k gS :

(1) 0.02 (2) 0.01 (3) 0.20 (4) 0.10
Sol. 4

P(exactly one ) = 
2
5

P(A) + P(B) –  2P A B  = 
2
5

....(1)

P(A or B) =  P A B  = 
1
2

P(A) + P(B) –  P A B  = 
1
2

....(2)

 P A B  = ?

Solve (1) – (2)

 P A B   =  
2 1
5 2


 P A B  = 
1 2
2 5


= 
5 4

10 10
  = 

1
10

=  P A B  = 0.10

21. The number of 4 letters words (with or without meaning ) that can be formed from the eleven
letters of the word 'EXAMINATION' is ..............
' kCn 'EXAMINATION' ds X; kj g v{kj ksa l s cu l dus okys 4 v{kj ksa ds ' kCnksa (vFkZ okys r Fkk vFkZfoghu) dh l a[ ; k
gS..............A

Sol. 2454
EXAMINATION
(AA)(II)(NN)(EXMOT)
to form four letter words
(1) All same .................not possible
(2) 1 different, 3 same..............not possible

(3) 2 different, 2 same...........3C1 ×
7C2 ×

4!
2!

 = 
7 6 5! 4 3 2!

3
2!5! 2!
   

   = 63× 12 = 756

(4) 2 same, 2 same.............3C2 × 
4!

2!2!
 = 

4 3 2!
3

2.2
 

  = 18



(5) All different ................8C4 ×4! = 
8.7.6.5.4!

4!
4.3.2.4!

  = 56×30 = 1680

Total  = 2454

22. If 
2 sin

1 cos2



 
 = 

1
7

 and 
1 cos2

2
 

 = 
1

10
, , 0,

2
 

    
 

, then tan(+ 2) is equal to :

; fn 
2 sin

1 cos2



 
 = 

1
7

 r Fkk 
1 cos2

2
 

 = 
1

10
, , 0,

2
 

    
 

, gSa] r ks tan(+ 2) cj kcj  gS...........A

Sol. 1

2 sin

1 cos2



 
 = 

1
7

 and 
1 cos2

2
 

 = 
1

10

2 sin

2 cos




 = 

1
7

 & 
2 sin

2


 = 

1

10

tan = 
1
7

sin = 
1

10

tan = 
1
3

 tan2 = 2

2 tan

1 tan



   = 

12
3
11
9

 
 
 


 = 

2 / 3
8 / 9

tan2  = 
2 9 3

.
3 8 4



=  tan 2  

= 
tan tan2

1 tan .tan2
  

  

= 

1 3
7 4

1 3
1 .

7 4




 = 

4 21
28

28 3
28



  = 
25
25

 = 1



23. The sum 
   7

n 1

n n 1 2n 1

4

 
  is equal to :

; ksxQy 
   7

n 1

n n 1 2n 1

4

 
  cj kcj  gS ............A

Sol. 504

   7

n 1

n n 1 2n 1

4

 


   
7

n 1

1
n n 1 2n 1

4 

 

    
7

2

n 1

1
n n 2n 1

4 

 

=  
7

3 2

n 1

1
2n 3n n

4 

 
7

3

n 1

1
n

2 
  + 

7
2

n 1

3
n

4 
  + 

7

n 1

1
n

4 


 
     2

7 7 1 7 7 1 14 11 3
2 2 4 6

     
      

   
 + 

 7 81
4 2

= 
1 49.8.8
2 4

 + 
3.7.8.15

4.6
  + 

1 7.8
4 2

= (49)(8) + (15×7) + ( 7)
= 392 + 105 + 7 = 504

24. Let f(x) be a polynomial of degree 3 such that f(–1) = 10, f(1) = – 6, f(x) has a critical point at
x = – 1 and f'(x) has a critical point at x = 1. Then f(x) has a local minima at x = ...........
ekuk ?kkr  3 dk , d cgqi n f(x) bl  i zdkj  gS fd f(–1) = 10, f(1) = – 6, f(x) dk , d Økafr d fcUnq x = – 1 gS r Fkk
f'(x) dk , d Økafr d fcUnq x = 1 gSA r ks f(x) dk , d LFkkuh;  fuEufu"B gS x = ...........gSA

Sol. 3
f(x) = ax3 + bx2 + cx + d
f(-1) = 10,  f(1) = -6
-a + b - c + d = 10 ....(i)
a + b + c + d  = -6 ......(ii)
add (i) + (ii)
2(b + d) = 4
b + d = 2 ....(iii)
f'(x) = 3ax2 + 2bx + c
f'(-1) = 0
3a - 2b + c = 0 .....(iv)
f"(x) = 6ax + 2b
f"(1) = 0
6a + 2b = 0 ....(v)



add (iv) + (v)
9a + c = 0 ....(vi)
b = -3a

c + 9 
b
3
 

 
 

 = 0

c = 3b

f(x) = 3 2b
x bx 3bx (2 b)

3


   

f'(x) = -bx2 + 2bx + 3b = 0
x2 - 2x - 3 = 0
(x - 3) (x + 1) = 0
x = 3, - 1 Minima
at x = 3

25. Let a line y = mx(m > 0 ) intersect the parabola, y2 =x at a point P, other than the origin. Let the

tangent to it at P meet the x - axis at the point Q. If area  OPQ  = 4 sq. units, then m is equal

to ..............
ekuk , d j s[ kk y = mx(m > 0 ), i j oy;  y2 = x dks ewy fcUnq ds vfr fj Dr  , d fcUnq P i j  dkVr h gSA ekuk P i j  bl dh

Li ' kZ j s[ kk x-v{k dks fcUnq Q i j  feyr h gSA ; fn  OPQ  dk {ks=kQy 4 oxZ bdkbZ gS] r ks m cj kcj  gS ..............A

Sol. 0.5

let p(t2, t)
Tangent at P(t2, t)                                      

ty = 
2x t

2


2ty = x + t2   equation of tangent

 2Q t ,0 

O(0,0)
(OPQ) = 4

2

2

0 0 1
1

t t 1
2

t 0 1
 = 4

|t3| = 8
t = 2
 4y = x + 4 is tangent  P is (4,2)

y = mx  2 = 4m  m = 
1
2

  0.5




