
  MATHEMATICS _ PAPER - 1 - HINDI



SECTION 1 (Maximum Marks : 18)
• This section contains SIX (06) questions.
• Each question has FOUR options. ONLY ONE of these four options is the correct answer.
• For each question, choose the option corresponding to the correct answer.
• Answer to each question will be evaluated according to the following marking scheme :

Full marks : +3  If ONLY the correct option is chosen;
Zero Marks :  0   If none of the options is chosen (i.e. the question is unanswered);
Negative Marks : –1  In all other cases.

___________________________________________________________________________________________________
Hkkx -1 (vf/kdr e vad: 18)

• bl  Hkkx esa N% (06) i z' u ' kkfey gSA
• i zR; sd i z' u ds pkj  fodYi  gSA bu pkj  fodYi ksa esa l s dsoy , d gh l gh mÙkj  gSA
• i zR; sd i z' u ds fy , ] l gh mÙkj  ds vuq: i  fodYi  pqfu, A
• i zR; sd i z' u ds mÙkj  dk ewY; kadu fuEufyf[ kr  vad i ) fr  ds vuql kj  fd; k t k, xkA

i w.kZ vad : +3  dsoy l gh fodYi  pquk t kr k gSA
' kwU;  vad :  0   ; fn dksbZ fodYi  ugh pquk t kr k gSA ¼vFkkZr ~ i z' u dk mÙkj  ugh fn; k gks½
_ .kkRed vad : –1  vU;  l Hkh fLFkfr ; ksa esaA

___________________________________________________________________________________________________

1. Suppose a,b denote the distinct real roots of the quadratic polynomial x2 + 20x – 2020 and suppose

c,d denote the distinct complex roots of the quadratic polynomial x2 –20x + 2020. Then the value

of ac (a–c) + ad(a–d) + bc(b–c) + bd(b–d) is

(A) 0 (B) 8000 (C) 8080 (D) 16000

1. ekuk a,b f} ?kkr  cgqi n x2 + 20x – 2020 ds fHkUu&fHkUu okLr fod ewy dks n' kkZr s gS r Fkk ekuk c,d f} ?kkr  cgqi n x2 –20x +

2020 ds fHkUu&fHkUu  l fEeJ ewy dks n' kkZr s gSA r c ac (a–c) + ad(a–d) + bc(b–c) + bd(b–d) dk eku gS &

(A) 0 (B) 8000 (C) 8080 (D) 16000

Ans. D

x2 + 20x –2020 = 0 

a + b  = – 20 &  a.b = – 2020

& x2– 20x + 2020 = 0 

c + d = 20 & c.d = 2020
Now
= ac(a – c) + ad(a – d) +bc(b – c) + bd(b – d)
= a2 (c +d) + b2(c + d) – c2(a + b) – d2(a + b)
= (a2 + b2) (c + d) – (a + b)(c2 + d2)
= ((a+b)2 – 2ab)((c + d) – (a + b)((c + d)2 –2cd)



= ((400 + 4040)(20) – (–20)((20)2– 4040)
= 20[4440 – 3640]
20[800] = 16000

2. If the function f:R R is defined by f(x) = |x| (x–sinx), then which of the following statements is

TRUE ?

(A) f is one-one, but NOT onto (B) f is onto, but NOT one-one

(C) f is BOTH one-one and onto (D) f is NEITHER one-one NOR onto

2. ; fn Qyu f:R R, f(x) = |x| (x–sinx), ds } kj k i fj Hkkf"kr  gSA r c fuEu esa l s dkSul k dFku l R;  gS \

(A) f , dsdh gS ysfdu vkPNknd ugh gSA (B) f vkPNknd gS ysfdu , dsdh ugh gSA

(C) f , dsdh r Fkk vkPNknd nksuks gSA (D) f uk r ks , dsdh uk vkPNknd gSA

Ans. C

f(x)  = |x|(x – sinx)

f(–x) =–(|x|(x – sinx))

f(–x) = –f(x) f(x) is odd

 Rf = R = c.df = onto

Now

f'(x) = 
2x sinx xcos x x 0
2x sinx x cos x x 0

  
   

f'(x) > 0   x  R
f is one - one

3. Let the functions f:R  R and g:R  R be defined by

f(x) =ex-1 –e–|x-1| and g(x) = 
1
2

 (ex-1+e1-x).

Then the area of the region in the first quadrant bounded by the curves y = f(x), y = g(x) and
x = 0 is.

(A) 11(2 3) (e e )
2

   (B) 11(2 3) (e e )
2

  

(C) 11(2 3) (e e )
2

   (D) 11(2 3) (e e )
2

  



3. ekuk Qyu f:R  R r Fkk g:R  R,f(x) =ex-1 –e–|x-1| r Fkk g(x) = 
1
2

 (ex-1+e1-x) ds } kj k i fj Hkkf"kr  gSA r c oØks

y = f(x), y = g(x) r Fkk x = 0 } kj k i fj c)  i zFke pr qFkkZ' k esa {ks=k dk {ks=kQy gksxk &

(A) 11(2 3) (e e )
2

   (B) 11(2 3) (e e )
2

  

(C) 11(2 3) (e e )
2

   (D) 11(2 3) (e e )
2

  

Ans. A

f(x) = ex – 1 – e–|x – 1|

f(x) = 
 

 

x 1x 1

x 1x 1

e e x 1

e e 0 x 1

 



  
   

f(x) = 

x 1
x 1
1

e x 1
e

0 x 1





 


 

& g(x) = 
x 1

x 1
1 1e
2 e




 
 

 
Now f(x) = g(x)

ex –1 – x 1
1

e   = 
x 1

x 1
1 1e
2 e




 
 

 

2ex – 1 – x 1
2

e    = ex–1 + x 1
1

e 

ex – 1 – x 1
3

e   = 0 ex – 1 = 3

x = 
ln31
2





Area =   
1

0

g x 0  +     
ln31
2

1

g x f x dx





= 

1
x 1

x 1
0

1 1e
2 e




 
 

   + 

ln31
2

x 1 x 1
x 1 x 1

1

1 1 1e e dx
2 e e



 
 

   
     

   

= 
1e e

2

  + 2 3

4. Let a, b and  be positive real numbers. Suppose P is an end point of the latus rectum of the

parabola y2 = 4x, and suppose the ellipse 
2 2

2 2
x y 1
a b

   passes through the point P. If the tangents

to the parabola and the ellipse at the point P are perpendicular to each other, then the eccentricity
of the ellipse is.

(A) 
1
2 (B) 

1
2

(C) 
1
3 (D) 

2
5

4. ekuk a, b r Fkk /kukRed okLr fod l a[ ; k,  gSA ekuk P i j oy;  y2 = 4x ds vkfHkyEc dk , d var  fcanw gS r Fkk ekuk nh?kZòr

2 2

2 2
x y 1
a b

   fcUnw P l s xqt j r k gSA ; fn fcUnw P i j  i j oy;  r Fkk nh?kZòÙk dh Li ' kZ j s[ kk, a , d nwl j s ds yEcor  gS] r c nh?kZòÙk

dh mRdsUnzr k gksxh &

(A) 
1
2 (B) 

1
2

(C) 
1
3 (D) 

2
5

Ans. A

P(,2)

Now E: 
2 2

2 2
x y 1
a b

   Passes through P



2 2

2 2
4 1

a b
 

    2 2 2
1 4 1
a b

 


...(1)

Now arp E
T Tp p

m m  =1

p

2
y


× – 
2

2
p

x b.
ya  = – 1

2

2
2 bx .
2 2a
 


 

 = – 1

b2= 2a2

for ecc. of ellipse

e = 
2

2
a1
b

  = 
11
2

  = 
1
2

5. Let C1 and C2 be two biased coins such that the probabilities of getting head in a single toss are

2
3  and 

1
3 , respectively. Suppose  is the number of heads that appear when C1 is tossed twice,

independently, and suppose  is the number of heads that appear when C2 is tossed twice,
independently. Then the probability that the roots of the quadratic polynomial x2–x + are real
and equal, is

(A) 
40
81 (B) 

20
81 (C) 

1
2

(D) 
1
4

5. ekuk C1 r Fkk C2 nks vfu"i {k (Bised) fl Dds bl  i zdkj  gS fd , d vdsyh mNky esa fpV i zkIr  dj us dh i zkf; dr k Øe' k% 
2
3  r Fkk

1
3  gSA ekuk fpVks dh l a[ ; k gS t ks mi fLFkr  gksr h gS t c C1 Lor a=k : i  l s nks ckj  mNkyk t kr k gS r Fkk ekuk  fpVks dh l a[ ; k

gS t ks mi fLFkr   gksr h gSA t c C2 Lor a=k : i  l s nks ckj  mNkyk t kr k gSA r c f} ?kkr  cgqi n x2–x +ds ewy okLr fod r Fkk l eku

gS dh i zkf; dr k gSA

(A) 
40
81 (B) 

20
81 (C) 

1
2

(D) 
1
4

Ans. B

; 

Now roots of x2– x +  = 0 are real & equal

 D= 0



2 – 4 = 0

2 = 4

 () = (0,0),(2,1)

P(E) = 
2 2

2 2
0 0

1 2C . C
3 3

   
   
   

 + 
2

2 2
2 1

2 1 2C . C
3 3 3

     
     
     

 = 
20
81

6. Consider all rectangles lying in the region  (x,y) R R :0 x and 0 y 2sin(2x)
2
 

      
 

and having one side on the x-axis. The area of the rectangle which has the maximum perimeter
among all such rectangles, is

(A) 
3
2


(B)  (C) 2 3


(D) 3
2



6. ekuk l Hkh vk; r  {ks=k (x,y) R R :0 x and 0 y 2sin(2x)
2
 

      
 

esa fLFkr  gS r Fkk x-v{k i j  , d Hkqt k j [ kr s gSA vk; r  dk {ks=kQy t ks , sl s l Hkh vk; r ks ds chp esa vf/kdr e i fj eki  j [ kr k gS] gksxkA

(A) 
3
2


(B)  (C) 2 3


(D) 3
2



Ans. C

Let sides of rectangle are a & b

then perimeter = 2a + 2b

p = 2(a + b)

Now b = 2sin2x & b  = 2sin(2x + 2a) 2x + 2x + 2a = 

ax
4 2
 

  
 
for perimeter max.
P = 2a + 2b
P = – 4x + 4sin2x



dp
dx  = – 4 + 8 cos2x = 

18 cos2x
2

 
 

 

dp
dx  

Pmax  at x = /6

Now Area =  2x . 2 sin2x
2
 
 

 
 = 

32.
2 3 2

   
        

 = 3
6


 = 2 3


SECTION 2 (Maximum Marks : 24)
• This section contains SIX (06) questions.
• Each question has FOUR options. ONE OR MORE THAN ONE of these four options(s) is (are)

correct answer(s).
• For each question, choose the option(s) corresponding to (all) the correct answer(s).
• Answer to each question will be evaluated according to the following marking scheme :

Full marks : +4  If only (all) the correct option(s) is (are) chosen;
Partial Marks : +3  If all the four options are correct but ONLY three options are

        chosen;
Partial Marks : +2  If three or more options are correct but ONLY two options are
chosen, both of which are correct;
Partial Marks : +1  If two or more options are correct but ONLY one option is chosen
and it is a correct option;
Zero Marks : 0  If none of the options is chosen (i.e. the question is unanswered);
Negative Marks : –2  In all other cases.

___________________________________________________________________________________________________
Hkkx -2 (vf/kdr e vad  : 24)

• bl  Hkkx esa N% (06) i z' u ' kkfey gSA
• i zR; sd i z' u ds pkj  fodYi  gSA bu pkj  fodYi ksa esa l s , d ; k , d l s vf/kd fodYi  l gh mÙkj  gS ¼gSa½A
• i zR; sd i z' u ds fy , ] l Hkh l gh mÙkj ksa ds vuq: i  fodYi  pqfu, A
• i zR; sd i z' u ds mÙkj  dk ewY; kadu fuEufyf[ kr  vad i ) fr  ds vuql kj  fd; k t k, xkA

i w.kZ vad : +4  ; fn dsoy ¼l Hkh½ fodYi  pqus t kr s gS] ¼gSa½A
vkaf' kd vad : +3  ; fn l Hkh pkj ksa fodYi  l gh gS] ysfdu dsoy r hu fodYi  pqus t kr s gSaA
vkaf' kd vad : +2  ; fn r hu ; k vf/kd fodYi  l gh gS ysfdu dsoy nks fodYi  pqus t kr s gS] t ks fd nksuksa gh

  l gh gksA
vkaf' kd vad : +1  ; fn nks ; k vf/kd fodYi  l gh gS] ysfdu dsoy , d fodYi  pquk t kr k gS r Fkk ; g , d l gh

  fodYi  gksA
' kwU;  vad : 0  ; fn dksbZ fodYi  ugh pquk t kr k gS ¼vFkkZr ~ i z' u dk mÙkj  ugh fn; k gks½A
_ .kkRed vad : –2  vU;  l Hkh fLFkfr ; ksa esaA

___________________________________________________________________________________________________



7. Let the function f:R  R be defined by f(x) = x3 –x2 + (x –1) sin x and let g:R  R be an arbitrary
function. Let fg: R  R be the product function defined by (fg)(x) = f(x)g(x). Then which of the
following statements is/are TRUE ?
(A) If g is continuous at x = 1, then fg is differentiable x = 1
(B) If fg is differentiable at x = 1, then g is continuous at x = 1
(C) If g is differentiable at x = 1, then fg is differentiable at x = 1
(D) If fg is differentiable at x =1, then g is differentiable at x = 1

7. ekuk Qyu f:R  R, f(x) = x3 –x2 + (x –1) sin x ds } kj k i fj Hkkf"kr  gS r Fkk ekuk g:R  R , d LosPN Qyu gSA ekuk

fg: R  R xq.ku Qyu gS t ks (fg)(x) = f(x)g(x) ds } kj k i fj Hkkf"kr  gSA r c fuEu esa l s dkSul k Qyu l R;  gSA

(A) ; fn g, x = 1 i j  l ar r  gS] r c fg, x = 1 i j  vodyuh;  gSA

(B) ; fn fg, x = 1 i j  vodyuh;  gS] r c g, x = 1 i j  l ar r  gSA

(C) ; fn g, x = 1 i j  vodyuh;  gS] r c fg, x = 1 i j  vodyuh;  gSA

(D) ; fn fg, x =1 i j  vodyuh;  gS] r c g, x = 1 i j  vodyuh;  gSA

Ans. A,C

f : R  R

(A) f(x) = x3– x2+ (x – 1) sinx ; g : R  R

h(x) = f(x). g(x) = (x3 – x2+ (x – 1)sinx). g(x)

h'(1+) = 
        3 2

h 0

1 h 1 h h.sin 1 h g 1 h
lim

h

     

= 
    3 2 2

h 0

1 h 3h 3h 1 h 2h hsin 1 h g 1 h
lim

h

        

= 
    3 2

h 0

h 2h h hsin 1 h g 1 h
lim

h

    

=     
h 0
lim 1 sin 1 h g 1 h


  

h'(1–) = 
          3 2

h 0

1 h 1 h h sin 1 h g 1 h
lim

h

      



= 
    3 2 2

h 0

h 3h 3h h 2h hsin 1 h g 1 h
lim

h

       



=     
h 0
lim 1 sin 1 h g 1 h


  

as g(x) is constant at x =1
 g(1+h) = g(1 – h) = g(1)
h'(1+) = h'(1-) = (1 + sin1) g(1)
'A' is Correct.



8. Let M be a 3 × 3 invertible matrix with real entries and let I denote the 3 × 3 identity matrix. If
M-1 = adj (adj M), then which of the following statements is/are ALWAYS TRUE ?
(A) M = I (B) det M =1 (C) M2 = I (D) (adj M2) = I

8. ekuk M , d 3 × 3 dk okLr fod i zfof"B; ksa ds l kFk R; qRØe.kh;  vkO; qg gSA r Fkk ekuk I, 3 × 3 ds r Rl ed vkO; qg dks fu: fi r

dj r k gSA ; fn M-1 = adj (adj M) gS] r c fuEu esa l s dkSul k dFku ges' kk l R;  gksxk &
(A) M = I (B) det M =1 (C) M2 = I (D) (adj M2) = I

Ans. B,C,D

M–1 = adj(adj(M))

(adj M)M–1 = (adjM)(adj(adj(M)))

(adj M)M–1  = N. adj(N) { Let adj(M) = N }

(adj M)M–1 = |N|I

(adjM)M–1 = |adj(M)|I3

(adjM) = |M|2 .M ............(1)

|adj M| = ||M|2.M|

|M|2 = |M6|.|M|

|M|=1

from equation (1)

adj.M =M (2)

Multiply by matrix M

M.adj M = M2

|M|I3 = M2

M2 = I

From (2) adj M =M

(adj M)2 = M2 = I

9. Let S be the set of all complex numbers z satisfying |z2+z+1| = 1. Then which of the following
statements is/are TRUE ?

(A) 
1 1z
2 2

   for all zS (B) |z|   2 for all zS

(C) 
1 1z for all z S
2 2

   (D) The set S has exactly four elements



9. ekuk S l Hkh l fEeJ l a[ ; kvksa z dk l eqP;  gS t ks |z2+z+1| = 1 dks l Ur q"V dj r k gSA r c

fuEu esa l s dkSul k dFku l R;  gS \

(A) l Hkh zS ds fy,  
1 1z
2 2

   gSA (B) l Hkh zS ds fy,  |z|   2 gSA

(C) l Hkh 
1 1z S z
2 2

  d sfy ,  gSA (D) l eqP;  S Bhd pkj  vO; o j [ kr k gSA

Ans. B,C

|z2+ z + 1|= 1

Let z2 + z + 1 = ei

as |z2+ z + 1| = 1

 z2 + z + 1 – ei= 0

Z = 
i1 1 4 4e

2

   

Z + 
1
2

 = i1 4e 3
2

 

Z + 
1
2

 =  1 4cos 3 i4 sin
2

   

1z
2

  =    
1/2

2 21 4cos 3 4 sin
2
     
 

Let a = (4cos – 3) +i4sin

|a|=  2 24cos 3 16sin   

 2 216 cos 9 24Cos 16 sin     

|a|= 25 24cos 

|a|  [1,7]  
1 1 7z ,
2 2 2

 
   

  

Z =  1 4cos 3 i 4sin

2

    

2Z = – 1 ±    4cos 3 i 4sin   

|2z|   1/225 24cos  |2z|  1 + 7

|2z|  3.4     |z|  1.7



10. Let x, y and z be positive real numbers. Suppose x, y and z are the lengths of the sides of a triangle

opposite to its angles X, Y and Z, respectively. If  x Z 2ytan tan
2 2 x y z
 

 
,

then which of the following statements is/are TRUE ?

(A) 2Y = X + Z (B) Y = X + Z (C) 
x xtan
2 y z


 (D) x2 + z2 –y2 = xz

10. ekuk x, y r Fkk z /kukRed okLr fod l a[ ; k,  gSA ekuk X, Y r Fkk Z Øe' k% , d f=kHkqt  dh Hkqt kvksa yEckbZ; ka gS t ks bl ds dks.k x,y

r Fkk z ds foi fj r  gSA ; fn x Z 2ytan tan
2 2 x y z
 

 
 gS] r c fuEu esa l s dkSul k dFku l R;  gSA

(A) 2Y = X + Z (B) Y = X + Z (C) 
x xtan
2 y z


 (D) x2 + z2 –y2 = xz

Ans. B,C

x z 2ytan tan
2 2 x y z
 

 

   
2y

x y zs s x s s z
 

 
  

   
2s x z

s x s y

     
   

 = y

 = (s – x)(s – z)

1 =  s s y

   

ytan
2

 = 1

y =90°
(B)  y x z    
(D) False by Cosine formula

(C) 
xtan
2

 =  s s x

  =    

1 xz
2

1 1x y z y z x
2 2

   


x

y z



11 Let 1L  and 2L  be the following straight lines.

1 2
1 1 1 1:  and :

1 1 3 3 1 1
   

   
  

x y z x y zL L

Suppose the straight line 
1:

2
  

 


x y zL
l m
 

lies in the plane containing 1L  and 2 ,L  and passes through the point of intersection of 1L  and 2.L

If the line L  bisects the acute angle between the lines 1L  and 2 ,L  then which of the following
statements is/are TRUE?
(A) 3   (B) 2 l m (C) 1   (D) 0 l m

11 ekuk 1L  r Fkk 2L  fuEu l j y  j s[ kk, a gS &

1 2
1 1 1 1:   :

1 1 3 3 1 1
   

   
  

x y z x y zL Lr Fkk

ekuk l j y  j s[ kk 
1:

2
  

 


x y zL
l m
 

,

1L  r Fkk 2 ,L  okys l er y esa fLFkr  gS r Fkk 1L  r Fkk 2.L  ds i zfr PNsnh fcUnw l s xqt j r h gSA ; fn j s[ kk L  j s[ kkvks 1L  r Fkk 2 ,L  ds

chp U; wudks.k dks l ef) Hkkft r  dj r h gS] r c fuEu esa l s dkSul k dFku l R;  gSA

(A) 3   (B) 2 l m (C) 1   (D) 0 l m
Ans. A,B

x 1 y z 1
1 1 3
 

   


x 1 y z 1
3 1 1
 

   
 

 P 1, ,3 1     Q  3 1, , 1     

for point of Intersection
 + 1 = – 3 + 1  = 
 =  = 0
Point of Intesection (1,0,1)

 
x y 1 z

m 2
    

 


 passes through (1,0,1)

1 1 1
m 2

    
 


...(1)

dr's of L1(1, – 1, 3) dr's of L2(–3, – 1, 1)



1v


 = di's of 1
1 1 3L , ,
11 11 11

 
 
 

 ; V2= di's of 2
3 1 1L , ,
11 11 11

  
 
 

1 2V .V 0
 

 dr's of   bisector of L1 and L2

= 
2 2 4, ,

11 11 11

  
 
 

or   : m : (–2) = – 2 : – 2 : 4
= 2 : 2 : – 4
  = m = 1

 1 –  = – 1 = 
1

2
 


 = 2 1 –  = 2 ;  = – 1

12 Which of the following inequalities is/are TRUE?

(A) 
1

0

3cos
8

 x x dx (B) 
1

0

3sin
10

 x x dx

(C) 
1 2

0

1cos
2

 x x dx (D) 
1 2

0

2sin
9

 x x dx

12 fuEu esa l s dkSul h vl fedk, a l R;  gSA

(A) 
1

0

3cos
8

 x x dx (B) 
1

0

3sin
10

 x x dx

(C) 
1 2

0

1cos
2

 x x dx (D) 
1 2

0

2sin
9

 x x dx

Ans. A,B,D

cosx = 
2 4x x1

2! 4!
 

 cosx  
2x1

2!


xcosx  
3xx

2!




11 2 4

00

x xxcosx dx
2 8

 
   
 


1

0

xcosx dx   
1 1 3
2 8 6
  (A) Correct

similarly

sinx = 
3 5x xx ...

3! 5!
 

sinx  x – 
3x

3!

xsinx  x2 – 
4x

6

 

11 3 5

00

x xx sin xdx .3 6 5

 
   

 




13 51

0
0

x xx sinx dx
3 30

 
   
 





1

0

1 1x sinx dx
3 30

 
1

0

3x sinx dx
10

 Similarly Check (C) and (D)

SECTION 3 (Maximum Marks : 24)
• This section contains SIX (06) questions The answer to each question is a NUMERICAL VALUE.
• For each question, enter the correct numerical value of the answer using the mouse and the on-

screen virtual numeric keypad in the place designated to enter the answer. If the numerical value
has more than two decimal places, truncate/round -off the value to TWO decimal places.

• Answer to each question will be evaluated according to the following marking scheme :
Full marks : +4  If ONLY the correct numerical value is entered;
Zero Marks : 0  In all other cases.

___________________________________________________________________________________________________
Hkkx -3 (vf/kdr e vad  : 24)

• bl  Hkkx esa N% (06) i z' u ' kkfey gSA i zR; sd i z' u dk mÙkj  l a[ ; kRed eku gSA
• i zR; sd i z' u ds fy , ] mÙkj  i zfo"V dj us ds fy ,  fufnZ"V LFkku i j  ekml  vkSj  vkWu&LØhu vkHkkl h ¼opqZvy½ l a[ ; kRed dhi sM dk

mi ; ksx dj ds mÙkj  dk l gh l a[ ; kRed eku nt Z dj sA ; fn l a[ ; kRed eku esa nks l s vf/kd n' keyo LFkku gS] r ks nks n' keyo
LFkkuksa ds eku dks NksVk@fudVr e dj saA



• i zR; sd i z' u ds mÙkj  dk ewY; kadu fuEufyf[ kr  i ) fr  ds vuql kj  fd; k t k, xkA
i w.kZ vad : +4  ; fn dsoy l gh l a[ ; kRed eku i zfo"V fd; k x; k gSA
' kwU;  vad : 0  vU;  l Hkh fLFkfr ; ksa esaA

___________________________________________________________________________________________________

13 Let m  be the minimum possible value of  31 2
3log 3 3 3 ,  yy y  where 1 2 3, ,y y y  are real numbers for

which 1 2 3 9.  y y y  Let M  be the maximum possible value of  3 1 3 2 3 3log log log x x x , where

1 2 3, ,x x x  are positive real numbers for which 1 2 3 9  x x x . Then the value of    3 2
2 3log logm M

is____

13 ekuk m ,  31 2
3log 3 3 3 ,  yy y  dk U; wur e l aaHkkfor  eku gS ] t gk¡ 1 2 3, ,y y y   okLr fod l a[ ; k, ¡ gS] ft l ds fy ,

1 2 3 9.  y y y  gSA ekuk M ,  3 1 3 2 3 3log log log x x x  dk vf/kdr e l aHkkfor  eku gS] t gk¡ 1 2 3, ,x x x  /kukRed

okLr fod l a[ ; k, ¡ gS ft l ds fy ,  1 2 3 9  x x x  gSA r c    3 2
2 3log logm M  dk eku gSA

Ans. 8.00

 31 2
31 2

1yy y
yy y 33 3 3 3 .3 .3

3
 



 3 1 2 31 2

1
y y y yy y 33 3 3 3. 3      y1+ y2 + y3= 9

 31 2

1
yy y 9 33 3 3 3 . 3  

31 2 yy y3 3 3 81  
m = log381 = 4

 
1

1 2 3 31 2 3
x x x

x .x .x
3

 


=  
1
31 2 3

9 x .x .x
3
  27  x1x2x3

M = log3(x1x2x3)  log3(27) =3

log2(m)3 + log3(M)2 log2(26) + log3(32) = 6 + 2 = 8



14 Let 1 2 3, , ,a a a  be a sequence of positive integers in arithmetic progression with common

difference 2. Also, let 1 2 3, , ,b b b  be a sequence of positive integers in geometric progression with

common ratio 2. If 1 1 , a b c  then the number of all possible values of c, for which the equality

 1 2 1 22        n na a a b b b holds for some positive integer n, is____

14 ekuk 1 2 3, , ,a a a  l koZvUr j  2 ds l kFk l ekUr j  Js.kh esa /kukRed i w.kkZadks dk , d vuqØe gSA ekuk 1 2 3, , ,b b b  l koZ vuqi kr

2 ds l kFk xq.kksar j  Js.kh esa /kukRed i w.kkZadks dk , d vuqØe gSA ; fn  1 1 , a b c  gS] r c c ds l Hkh l aHkkfor  ekuksa dh l a[ ; k ft l ds

fy,  vl fedk  1 2 1 22        n na a a b b b  dqN /kukRed i w.kkZad n ds fy ,  gS] gksxh A

Ans. 1.00

2(a1+a2 +......+ an) = b1 + b2 + ... + bn

  1
n2 2a n 1 2
2
 

  
 

 =  n

1

2 1
b

2 1




2n[a1 + (n – 1)] = b1(2n – 1)
2na1+ 2n2  – 2n = a1(2n – 1)

a1=
 

 
2

1n

2 n n
C

2 1 2n




 
 a1 = c1

 C1  1


 2

n

2 n n
1

2 1 2n




 
2(n2– n)  2n– 1 – 2n  n2– n  0 for n  1
= 2n2+ 1  2n

There for n =1, 2,3,4,5,6
n = 1 c1= 0 (×)
n = 2  C1 < 0 (×)
n = 3   C1 = 12 (correct)
n= 4 C1 = not Integer
n = 5  C1 = not Integer
n = 6 C1 = not Integer
 C1= 12 for n = 3

15 Let :[0,2] f  be the function defined by

( ) (3 sin(2 ))sin sin 3
4 4

          
   

f x x x x   

If , [0, 2]   are such that { [0, 2]: ( ) 0} [ , ],  x f x    then the value of    is____



15 ekuk :[0,2] f  Qyu gS t ks

( ) (3 sin(2 ))sin sin 3
4 4

          
   

f x x x x     ds } kj k i fj Hkkf"kr  gSA

; fn , [0, 2]   bl  i zdkj  gS fd { [0, 2]: ( ) 0} [ , ],  x f x    gS] r c    dk eku gksxk &

Ans. 1.00

Let x – /4 = 

f(x)  0

(3 – sin2( + /4)) sin – 
3sin 3
4 4
  
   

 
  0

 3 sin – sin cos2 + sin3  0
sin [3 – (1 – 2sin2) + 3 – 4sin2]  0


2

ve

sin 5 2 sin 0



     

sin 0  [0,]
 x – /4  [0,]  x  [0,2]

5x ,
4 4
  

   
 

7x ,
4 4 4
   

    
 

1 5x ,
4 4
 

  
 

7,
4 4
  

   
 

 = 1/4 ;  = 5/4
 –  = 1

16. In a triangle PQR, let , 
 a QR b RP  and 

c PQ . If

( ) | || | 3, | | 4  and 
( ) | | | |
 

  
  

      
a c b aa b
c a b a b

,

then the value of 2| |
a b  is____

16 , d f=kHkqt  PQR esa ekuk , 
 a QR b RP  r Fkk 

c PQ  gSA ; fn

( ) | || | 3, | | 4   
( ) | | | |
 

  
  

      
a c b aa b
c a b a b

r Fkk

gS] r c 2| |
a b  dk eku gksxk &

Ans. 108.00

a b c 0  
 



 
 

a. c b

c. a b





 

   = 
   
   
b c . c b

a b . a b

  
 
    

  

  

= 
2 2

2 2
c b
a b




 = 

a

a b






2c 16
9 16




 =
3
7

  C2=13

a b
  = c



a2 + b2 + 2a.b
  = c2  a.b 6 



 22 2 2a b a.b a b  
  

2
a b


 = (32)(42) –  2a.b



= 144 – (36) = 108

17 For a polynomial ( )g x  with real coefficients, let gm  denote the number of distinct real roots of

( )g x . Suppose S  is the set of polynomials with real coefficients defined by

    22 2 3
0 1 2 3 0 1 2 31 : , , ,     S x a a x a x a x a a a a

For a polynomial f, let f  and f  denote its first and second order derivatives, respectively. Then

the minimum possible value of   , 
f f

m m  where ,f S  is____

17 , d cgqi n ( )g x  ft l ds okLr fod xq.kkad ds fy,  ekuk gm , ( )g x ds fHkUu&2 okLr fod ewyks dh l a[ ; k dks fu: fi r  dj r k gSA

ekuk S  okLr fod xq.kkad ds l kFk cgqi nks dk l eqP;  gS t ks

    22 2 3
0 1 2 3 0 1 2 31 : , , ,     S x a a x a x a x a a a a

ds } kj k i fj Hkkf"kr  gSA , d cgqi n f ds fy, ] ekuk f  r Fkk f  Øe' k% bl ds i zFke r Fkk f} fr ;  Øe ds vodyt  gS] r c

  , 
f f

m m  dk U; wur e l aHkkfor  eku gksxkA t gk¡ ,f S  gS&

Ans. 5.00

f(x) = (x2 – 1)2h(x); h(x) = a0 +a1x +a2x2+ a3x3

Now, f(1) = f(–1) = 0



f'() = 0,   (–1,1) [Rolle's Theorem]

Also, f(1) = f'(–1) = 0 f'(x) = 0 has atleast 3 root –1, ,1 with –1 <  < 1

f"(x) = 0 will have at least 2 root, say  such that

–1 <  [Rolle's Theorem]

So, min  f "m  = 2
and we find (mf' + mf") = 5 for f(x) =(x2 – 1)2

Thus, Ans = 5

18. Let e  denote the base of the natural logarithm. The value of the real number a  for which the right

hand limit 

1
1

0

(1 )lim






 x

ax

x e
x

 is equal to a non-zero real number, is____

18 ekuk e  i zkd r̀  y?kqxq.kd ds vk/kkj  dks fu: fi r  dj r k gSA okLr fod l a[ ; k a  dk eku ft l ds fy ,  nk; h l hek dk eku

1
1

0

(1 )lim






 x

ax

x e
x

 , d v' kwU;  okLr fod l a[ ; k ds cj kcj  gS] gksxk &

Ans. 1.00

L =
 1/xln 1 x 1

ax 0

e elim
x

 



  ; L = 
 1 ln 1 x 1x

ax 0

e elim
x

 





L = 

2 31 x xx ...
x 2 3 1

ax 0

e elim
x

 
      



  ;  L = 

2x x ...
2 31 1

ax 0

e .e elim
x

 
     





L = 

2x x ....
2 31

ax 0

e e 1

lim
x

 
     



 
  
     ; L = 

22

2
1

ax 0

x x
2 3x xe 1 .... 1

2 3 2 !

lim
x





                       
  
    

= 

2

1

a 1x 0

1 xx
2 31 xe ... ....

2 3 2!

lim
x





             
 
 

for Non - Zero limit a – 1 = 0   a = 1




