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
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SECTION – 1 : (Maximum Marks : 21)
This section contains SEVEN questions
Each question has FOUR options (A), (B), (C) and (D). ONLY ONE  of these four options is correct.
For each question, darken the bubble corresponding to the correct option in the ORS.
For each question, marks will be awarded in one of the following categories :

 Full Marks  :  +3  If only the bubble corresponding to the correct option is darkened.
 Zero Marks  :   0  If none of the bubbles is darkened.
 Negative Marks : –1  In all other cases.

 1 : ( : 21)

bl [kaM esa  iz'u gSaA
izR;sd iz'u esa pkj fodYi (A), (B), (C) rFkk (D) gSaA ftuesa
izR;sd iz'u ds fy, vks-vkj-,l- ij lgh mÙkj fodYi ds vuq:i cqycqys dks dkyk djsaA
izR;sd iz'u ds fy, vad fuEufyf[kr ifjfLFkfr;ksa esa ls
iw.kZ vad : +3 ;fn flQZ lgh fodYi ds vuq:i cqycqys dks dkyk fd;k gSA
'kwU; vad :   0 ;fn fdlh Hkh cqycqys dks dkyk ugha fd;k gSA

 _.k vad : –1 vU; lHkh ifjfLFkr;ksa esaA

37. If f : R  R is a twice differentiable function such that f (x) > 0 for all x  R, and f
2
1  =

2
1 , f(1) = 1,

then
;fn f : R  R ,d bl izdkj dk f}vodyuh; (twice differentiable) Qyu gS fd lHkh x  R ds fy, f (x) > 0,

,oe~ f
2
1  =

2
1 , f(1) = 1 gS] rc

(A) f (1)  0  (B) f (1) > 1  (C) 0 < f (1)
2
1  (D)

2
1  < f (1)  1

Ans. (B)
Sol. f (x) > 0 for all x  R ,  f(1/2) = 1/2, f(1) = 1

 f (x) increases
 Let g(x) = f(x) – x ,  x  [1/2,1]
 Then g (x) = 0 has atleast one real root in (1/2,1)
 f (x) = 1 has atleast one real root in (1/2,1)
 Hence f (x) increases  f (1) > 1
Hindi x ds lHkh okLrfod ekuksa ds fy, f (x) > 0,  f(1/2) = 1/2, f(1) = 1

 f (x) o/kZeku gS
ekuk g(x) = f(x) – x ,  x  [1/2,1]

rc g (x) = 0, vUrjky (1/2,1) esa de ls de ,d okLrfod ewy j[krk gSA
 f (x) = 1 vUrjky (1/2,1) esa de ls de ,d okLrfod ewy j[krk gSA

vr % f (x) o/kZeku gS  f (1) > 1
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38. If y = y(x) satisfies the differential equation
1–

x94dyx9x8 dx, x > 0  and

y (0) = 7 , then y(256) =

;fn y = y(x) vodyuh; lehdj.k (differential equation)
1–

x94dyx9x8 dx, x > 0 dks

lUrq"V djrk gS ,oe~ y (0) = 7 gS] rc y(256) =
(A) 16   (B) 3   (C) 9   (D) 80

Ans. (B)

Sol.

–1

4 9 xdy
dx 8 x 9 x

1dy
4 9 x

. 1

9 x
. 1
8 x

dx

Let ekuk 4 + 9 x t 1

2 9 x
 × 1

2 x
dx = dt

dy  = 1 1. dt
2t

 y = t c

 y = 4 9 x  + c

 at x = 0 ij , y = 7

7 = 7   + c  c = 0

 y = 4 9 x

 at x = 256 ij   y = 4 9 256   = 3

39. How many 3 × 3 matrices M with entries from {0, 1, 2} are there, for which the sum of the diagonal
entries of MT M is 5 ?
,sls fdrus 3 × 3 vkO;wg M gSa ftudh izfof"V;k¡ (entries) {0, 1, 2} esa gSa ,oe~ MT M dh fod.khZ; izfof"V;ksa
(diagonal elements) dk ;ksx 5 gS?
(A) 198   (B) 162   (C) 126   (D) 135

Ans. (A)

Sol.
a b c
d e f
g h i

a d g
b e h
c f i

a2 + b2 + c2 + d2 + e2 + f2 + g2 + h2 + i2 = 5
 Case fLFkfr -I  : Five ik¡p (1's) and four vkSj pkj (0's)

9C5  = 126
 Case- fLFkfr II :  One ,d (2) and one vkSj ,d (1)

9C2 × 2! = 72
 Total dqy = 198
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40. Three randomly chosen nonnegative integers x, y and z are found to satisfy the equation x + y + z = 10.
Then the probability that z is even, is
;g ik;k x;k gS fd ;kǹfPNd (randomly) :I ls p;fur rhu v_.kkRed iw.kkZad (nonnegative integers) x, y

,oe~ z lehdj.k x + y + z = 10 dks lUrq"V djrs gSaA rc z ds le (even) gksus dh izkf;drk (probability) gSa

(A)
2
1    (B)

55
36    (C)

11
6    (D)

11
5

Ans. (C)
Sol. x + y + z = 10

Total number of non-negative solutions = 10+3–1C3–1 = 12C2 = 66
 Now Let z = 2n.
 x + y + 2n = 10 ; n  0
 Total number of non-negative solutions = 11 + 9 + 7 + 5 + 3 + 1 = 36

 Required probability = 36
66

 = 6
11

Hindi x + y + z = 10
v_.kkRed gyksa dh dqy la[;k = 10+3–1C3–1 = 12C2 = 66

vc ekuk z = 2n.

 x + y + 2n = 10 ; n  0
v_.kkRed gyksa dh dqy la[;k = 11 + 9 + 7 + 5 + 3 + 1 = 36

vfHk"V izkf;drk = 36
66

 = 6
11

41. Let S = {1, 2, 3, ......, 9}. For k = 1, 2,......,5, let Nk be the number of subsets of S, each containing five
elements out of which exactly k are odd. Then N1 + N2 + N3 + N4 + N5 =
ekuk fd S = {1, 2, 3, ......, 9} gSA k = 1, 2,......,5 ds fy;s] ekuk fd Nk, leqPp; S ds mu mileqPp;ksa dh l¡[;k gS
ftuesa izR;sd mileqPp; esa 5 vo;o gS ,oe~ bu vo;oksa esa fo"ke vo;oksa dh l¡[;k k gSA rc
N1 + N2 + N3 + N4 + N5 =
(A) 210   (B) 252   (C) 126   (D) 125

Ans.  (C)
Sol. N1 = 5C1.4C4 = 5

N2 = 5C2.4C3 = 40
 N3 = 5C3.4C2 = 60
 N4 = 5C4.4C1 = 20
 N5 = 5C5.4C0 = 1

Total dqy = 126

42. Let O be the origin and let PQR be an arbitrary triangle. The point S is such that
OP . OQ  + OR . OS = OR .OP + OQ . OS = OQ . OR  + OP . OS

 Then the triangle PQR has S as its
 (A) centroid     (B) orthocenter

(C) incentre     (D) circumcenter
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ekuk fd O ewyfcUnq (origin) gS ,oe~ PQR ,d LosfPNd f=kHkqt (arbitrary triangle) gSA fcUnq S bl izdkj gS fd
OP . OQ  + OR . OS = OR .OP + OQ . OS = OQ . OR  + OP . OS
rc fcUnq S f=kHkqt PQR dk gS
(A) dsUnzd(centroid)    (B) yEcdsUnz (orthocenter)

(C) vUr%dsUnz (incentre)    (D) ifjo`ÙkdsUnz (circumcenter)
Ans. (B)
Sol.

P(p)

Q(q) R(r )

O•

p.q  + r.s  = r.p  + q.s  = q.r + p.s

p. q – r  – s. q – r  = 0 PS . QR  = 0

 Similarly blh izdkj PQ .SR  = 0

 S is orthocentre of the triangle  (S, f=kHkqt dk yEc dsUnz gksxk½
43. The equation of the plane passing through the point (1, 1, 1) and perpendicular to the planes

2x + y – 2z = 5 and 3x – 6y – 2z = 7, is
leryksa 2x + y – 2z = 5 ,oe~ 3x – 6y – 2z = 7 ds yEcor~ vkSj fcUnq (1, 1, 1) ls xqtjus okys lery dk lehdj.k gS
(A) 14x + 2y – 15z = 1    (B) –14x + 2y + 15z = 3
(C) 14x – 2y + 15z = 27    (D) 14x + 2y + 15z = 31

Ans. (D)
Sol. Let plane be
 a(x – 1) + b(y – 1) + c(z – 1) = 0

 Now, direction ratio of its normal =

ˆ ˆ ˆi j k
2 1 2
3 6 2

 = î (–14) – ĵ (2) + k̂ (–15)

 So, –14(x – 1) –2(y – 1) – 15(z – 1) = 0
   14x + 2y + 15z = 31
Hindi. (D)

ekuk lery
 a(x – 1) + b(y – 1) + c(z – 1) = 0

vfHkyEc dh f}dksT;k =

ˆ ˆ ˆi j k
2 1 2
3 6 2

 = î (–14) – ĵ (2) + k̂ (–15)

vr%, –14(x – 1) –2(y – 1) – 15(z – 1) = 0
   14x + 2y + 15z = 31
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SECTION – 2 : (Maximum Marks : 28)

This section contains SEVEN questions.
Each question has FOUR options (A), (B), (C) and (D). ONE OR MORE THAN ONE of these four
option(s) is(are) correct.
For each question, darken the bubble(s) corresponding to all the correct option(s) in the ORS.
For each question, marks will be awarded in one of the following categories :

 Full Marks  : +4  If only the bubble(s) corresponding to all the correct option(s) is(are)
darkened.

 Partial Marks  : +1 For darkening a bubble corresponding to each correct option, provided
NO incorrect option is darkened.

 Zero Marks  :   0    If none of the bubbles is darkened.
 Negative Marks  :  –2 In all other cases.
 For example, if (A), (C) and (D) are all the correct options for a question, darkening all these three will

get +4 marks; darkening only (A) and (D) will get +2 marks and darkening (A) and (B) will get –2 marks,
as a wrong option is also darkened.

 2 : ( : 28)
bl [kaM esa ç'u gSaA
izR;sd iz'u esa  mÙkj fodYi (A), (B), (C) rFkk (D) gSaA ftuesa ls fodYi lgh gSaA
izR;sd iz'u ds fy, vks-vkj-,l- ij lkjs lgh mÙkj ¼mÙkjksa½ ds vuq:i cqycqys ¼cqycqyksa½ dks dkyk djssaA
izR;sd iz'u ds fy, vad fuEufyf[kr ifjfLFkfr;ksa esa ls
iw.kZ vad : +4 ;fn flQZ lgh fodYi ¼fodYiksa½ ds vuq:i cqycqys ¼cqycqyksa½ dks dkyk fd;k gSA
vkaf'kd vad : +1 çR;sd lgh fodYi ds vuq:i cqycqys dks dkyk djus ij] ;fn dksbZ xyr fodYi dkyk

  ugha fd;k gSA
'kwU; vad :   0 ;fn fdlh Hkh cqycqys dks dkyk ugha fd;k gSA

 _.k vad : –2 vU; lHkh ifjfLFkfr;ksa esa
mnkgkj.k % ;fn ,d ç'u ds lkjs lgh mÙkj fodYi (A), (C) rFkk (D) gSa] rc bu rhuksa ds vuq:i cqycqyksa dks dkys
djus ij +4 vad feysaxs ; flQZ (A) vkSj (D) ds vuq:i cqycqyksa dks dkys djus ij +2 vad feysaxs rFkk (A) vkSj (B)
ds vuq:i cqycqyksa dks dkys djus ij –2 vad feysaxs D;ksafd ,d xyr fodYi ds vuq:i cqycqys dks Hkh dkyk fd;k
x;k gSA

44. If f : R  R is a differentiable function such that f (x) > 2f(x) for all x  R, and f(0) = 1, then
(A) f(x) > e2x in (0, )    (B) f (x) < e2x in (0, )
(C) f(x) is increasing in (0, )   (D) f(x) is decreasing in (0, )
;fn f : R  R bl izdkj dk vodyuh; (differentiable) Qyu gS fd lHkh x  R, ds fy;s f (x) > 2f(x), ,oe~
f(0) = 1 gS] rc
(A) (0, ) esa f(x) > e2x    (B) (0, ) esa  f (x) < e2x

(C) (0, ) esa f(x) o/kZeku (increasing) gS   (D) (0, ) esa f(x) Ðkleku (decreasing) gS
Ans. (A,C)
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Sol. f'(x) – 2f(x) > 0

2xd f(x).e 0
dx

 g(x) = f(x).e–2x is an increasing function.

  for x > 0 ,  g(x) > g(0)

 f(x).e–2x > 1  f(x) > e2x

 Now f'(x) > 2f(x) > 2.e2x

 f(x) is an increasing function
Hindi. (AC)

 f'(x) – 2f(x) > 0

2xd f(x).e 0
dx

 g(x) = f(x).e–2x o/kZeku Qyu gS

  for x > 0 ,  g(x) > g(0)

 f(x).e–2x > 1  f(x) > e2x

vc f'(x) > 2f(x) > 2.e2x

 f(x) o/kZeku Qyu gSA

45. If I =
k 198

k 1 k

k 1
x(x 1)

dx, then

;fn I = k 198

k 1 k

k 1
x(x 1)

dx, rc

(A) I > loge 99  (B) I < loge 99  (C) I < 49
50

  (D) I > 49
50

Ans. (BD)
Sol. Put x – k = p j[kus ij

 I =
198

k 1 0

k 1
(k p)(k p 1)

dp

 I >
198

2
k 1 0

k 1 dp
(k p 1)

 I >
198

0k 1

1(k 1)
(k p 1)
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 I >
98

k 1

1 1(k 1)
k 1 k 2

 I >
98

k 1

1 1 1.........
k 2 3 100

 I > 1 1 98.....
100 100 100

 I 49
50

k 198

k 1 k

k 1
x(x 1)

dx

k 1 k 1 ( least value of x 1 isk 1)
x(x 1) x(k 1)

k 1
x(x 1)

 < 1
x

 <
k 198

k 1 k

1 dx
x

 <
98

k 1
n(k 1) – nk  < n99

46. If the line x =  divides the area of region R = {(x, y)  R2 : x3  y  x, 0  x  1} into two equal parts,
then
;fn js[kk x = {ks=k (region) R = {(x, y)  R2 : x3  y  x, 0  x  1} ds {ks=kQy dks nks cjkcj Hkkxksa esa foHkkftr
djrh gS] rc

(A) 2 4 – 4 2 + 1 = 0 (B) 4 + 4 2 – 1 = 0 (C) 1
2

<  < 1   (D) 0 < 1
2

Ans. (AC)
Sol. y = x3

1
3

0

1 1 1(x x )dx
2 4 4

3

0

1(x x )dx
8

 4 2 – 2 4 = 1
 2 4 – 4 2 + 1 = 0
 2t2 – 4t + 1 = 0 (taking t = 2 ysus ij)

 t = 4 16 8
4

 t = 4 2 2
4

 t = 2 = 1 ± 1
2

2 = 1 – 1
2

1 1
2
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47. Let  and  be nonzero real numbers such that 2(cos  – cos ) + cos  cos  = 1. Then which of the
following is/are true?
ekuk fd ,oe~ bl izdkj dh v'kwU; okLrfod l¡[;k;sa (nonzero real numbers) gSa fd
2(cos  – cos ) + cos  cos  = 1. rc fuEu es ls dkSu lk¼ls½ lR; gS¼gSa½ \

(A) 3 tan
2

 – tan
2

= 0   (B) tan
2

 – 3 tan
2

= 0

(C) tan
2

 + 3 tan
2

= 0   (D) 3 tan
2

 + tan
2

= 0

Ans. (BC)

Sol. cos  = 1 a
1 a

   ;  a = tan2

2

 cos  = 1 b
1 b

   ; b = tan2

2

 2 1 b 1 a
1 b 1 a

 + 1 a 1 b 1
1 a 1 b

 2((1 – b)(1 + a) – (1 – a)(1 + b)) + (1 – a)(1 – b) = (1 + a)(1 + b)
 2(1 + a – b – ab – (1 + b – a – ab)) + 1 – a – b + ab = 1 + a + b + ab
 4(a – b) = 2(a + b)
 2a – 2b = a + b
 a = 3b

  tan2

2
 = 3tan2

2

  tan
2

 = ± 3 tan
2

48. Let f (x) = 1 x(1 |1 x |)
|1 x |

cos 1
1 x

 for x  1. Then

(A)
x 1

lim  f (x) = 0    (B)
x 1

lim  f (x) does not exist

(C)
x 1

lim  f (x) = 0    (D)
x 1

lim  f (x) does not exist

Page 10 of 15



ekuk fd x  1 ds fy;s] f (x) = 1 x(1 |1 x |)
|1 x |

cos 1
1 x

A rc

(A)
x 1

lim  f (x) = 0    (B)
x 1

lim  f (x) dk vfLrRo ugha gS (does not exist)

(C)
x 1

lim  f (x) = 0    (D)
x 1

lim  f (x) dk vfLrRo ugha gS (does not exist)

Ans. (CD)

Sol. f(1+)  =
h 0
lim

1 (1 h)(1 h) 1cos
h h

  =
2

h 0

1 (1 h) 1lim cos
h h

  =
2

h 0

h 2h 1lim cos
h h

  =
h 0

1lim( h 2)cos
h

h 0
lim f(1 )  does not exist fo|eku ugha gS

  f(1–) =
h 0

1 (1 h)(1 h) 1lim cos
h h

  =
2

h 0

1 (1 h ) 1lim cos
h h

  =
2

h 0

h 1lim cos
h h

  =
h 0

1lim hcos 0
h

49. If g(x) =
sin(2x) 1

sin x
sin (t)dt, then

;fn g(x) =
sin(2x) 1

sin x
sin (t)dt, rc

(A) g' 2
2

 (B) g' 2
2

 (C) g' 2
2

  (D) g' 2
2

Ans. (BONUS)

Sol. g(x) =
x2sin

xsin

1 dt)t(sin

 g' (x) = sin–1 (sin2x) . cos2x. 2 – sin–1 (sinx) . cosx
= 2cos2x . sin–1 (sin2x)  – cosx . sin–1 (sinx)

g'
2

 = 2cos (– ) sin–1 (sin(– ))  – cos
2

. sin–1 (sin
2

) = 0

 g'
2

 = 2cos ( ) sin–1 (sin( ))  – cos
2

. sin–1 (sin
2

) = 0
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50. If f(x) =
cos(2x) cos(2x) sin(2x)

cos x cos x sin x
sinx sinx cos x

, then

(A) f (x) attains its minimum at x = 0
(B) f (x) attains its maximum at x = 0
(C) '(x)f = 0 at more than three points in (– , )

(D) '(x)f = 0 at exactly three points in (– , )

;fn f(x) =
cos(2x) cos(2x) sin(2x)

cos x cos x sin x
sinx sinx cos x

, rc

(A) x = 0 ij f (x) dk U;wure (minimum) gS
(B) x = 0 ij f (x) dk vf/kdre (maximum) gS
(C) (– , ) esa rhu ls vf/kd fcUnqvksa ij '(x)f = 0 gSA
(D) (– , ) esa dsoy rhu fcUnqvksa ij '(x)f = 0 gSA

Ans.  (BC)

Sol. f(x) =
xcosxsinxsin
xsinxcosxcos
x2sinx2cosx2cos

                   = cos2x – cos2x (–cos2x + sin2x) + sin2x (–2sinxcosx)
f(x) = cos4x + cos2x

f(x) = 2cos22x  + cos2x –1
 Let ekuk cos2x = t

f(x) = 2t2 + t –1 and t  [–1, 1]

 f(x) attains its minima at  t =
4
1 [–1, 1]

f(x), t =
4
1  [–1, 1] ij fuEufu"B j[krk gSA

min)x(f =
8
91

4
1

16
2

max)x(f = 2 + 1 –1 = 2……..(when tc cos2x = 1)

f ' (x) = –4sin4x –2sin2x
 f ' (x) = 0 4sin4x + 2sin2x = 0

8sin2xcos2x + 2sin2x = 0

2sin2x(4cos2x+1) = 0 sin2x = 0  or ;k cos2x =
4
1

– –

y= cos2xy= sin2x

 Hence option vr% fodYi (B), (C) lgh gSA
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SECTION – 3 : (Maximum Marks : 12)
This section contains TWO paragraphs.
Based on each paragraph, there are TWO questions.
Each question has FOUR options (A), (B), (C) and (D). ONLY ONE  of these four options is correct.
For each question, darken the bubble corresponding to the correct integer in the ORS.
For each question, marks will be awarded in one of the following categories :

 Full Marks  : +3  If only the bubble corresponding to the correct answer is darkened.
 Zero Marks  :   0  In all other cases.

3 : ( : 12)
bl [kaM esa gSaA
izR;sd vuqPNsn ij vk/kkfjr fn;s x;s gSaA
izR;sd iz'u esa pkj fodYi (A), (B), (C) rFkk (D) gSaA ftuesa
izR;sd iz'u ds fy, vks- vkj- ,l- ij lgh iw.kk±d ds vuq:i cqycqys dks dkyk djsaA
izR;sd iz'u ds fy, vad fuEufyf[kr ifjfLFkfr;kasa eas ls fdlh ,d ds vuqlkj fn;s tk;saxs %
iw.kZ vad : +3 ;fn flQZ lgh mÙkj ds vuq:i cqycqys dks dkyk fd;k gSA
'kwU; vad :   0 vU; lHkh ifjfLFkfr;ksa esa

PARAGRAPH 1

Let O be the origin, and OX, OY, OZ  be three unit vectors in the directions of the sides QR, RP, PQ ,

respectively, of a triangle PQR.
1

ekuk fd O ewyfcUnq (origin) gS ,oe~ OX, OY, OZ Øe'k% f=kHkqt PQR dh Hkqtk;sa QR, RP, PQ , dh fn'kkvks es rhu
,dd lfn'k (unit vectors) gSA

51. If the triangle PQR varies, then the minimum value of cos(P + Q) + cos(Q + R) + cos(R + P) is
;fn f=kHkqt PQR ifjorhZ gS  (If the triangle PQR varies), rc] cos(P + Q) + cos(Q + R) + cos(R + P) dk
U;wure eku (minimum value) gS

(A) – 3
2

   (B) 3
2

   (C) 5
3

   (D) – 5
3

Ans. (A)

Sol. P Q

R

cos(P + Q) + cos(Q + R) + cos(R + P) = –cosR – cosP – cosQ

  In any fdlh f=kHkqt esa  max of cosP + cosQ + cosR =
2
3

 So minimum value of the given expression is
2
3

vr% fn, x, O;atd dk U;wure eku
2
3
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52. | OX OY|=
(A) sin(P + Q)  (B) sin(P + R)  (C) sin(Q + R)  (D) sin2R

Ans.  (A)
Sol.

P

RQ

OY

OX

OZ

cosR = – OY.OX

 |cosR| = | OY.OX |

OYOX sin R = |sin(  – (P + Q))| = |sin(P + Q)| = sin(P + Q)

PARAGRAPH 2

Let p, q be integers and let , be the roots of the equation, x2 – x – 1 = 0 where . For n = 0,1,2,...., let
an = p n + q n.

FACT : If a and b are rational numbers and a + b 5  = 0, then a = 0 = b.
2

ekuk fd p, q iw.kkZad gS ,oe~ , lehdj.k x2 – x – 1 = 0 ds ewy gS] tgka gSA n = 0,1,2,...., ds fy;s ekuk fd
an = p n + q n gSA

 : ;fn a ,oe b ifjes; l¡[;k;sa (rational numbers) gSa ,oe~ a + b 5  = 0 gS] rc a = 0 = b gSA

53. a12 =
(A) a11 + 2a10  (B) 2a11 + a10  (C) a11 – a10  (D) a11 + a10

Ans. (D)
Sol. As  and  are roots of equation x2 – x –1 = 0, we get :

tSlk fd vkSj lehdj.k x2 – x –1 = 0, ds ewy gSA
vr% – – 1 = 0 + 1

– – 1 = 0 + 1
a11 + a10  = p 11 + q + p + q

  =  p 10 ( +1) + q 10 (  +1)
  = p 10 + q
  = p 12  q

= a12
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54. If a4 = 28, then p + 2q =
;fn a4 = 28 gS] rc p + 2q =
(A) 14   (B) 7   (C) 21   (D) 12

Ans. (D)
Sol. an+2 = an+1 + an

 a4 = a3 + a2 = 3a1 + 2a0 = 3p + 3q + 2(p + q)

 As tSlk fd
2

51 ,
2

51 ,   we get

vr% a4 = 2
51q3

2
51p3  + 2p + 2q = 28

028q2p2
2
q3

2
p3  …….(i)

and vkSj 0
2
q3

2
p3 …………….(ii)

p = q (from (ii) ls)
7p = 28 (from (i) and o (ii) ls)
p = 4
q = 4
p + 2q = 12
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