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PAPER  

PART-A: 
PHYSICS 

Q.No. 1 2 3 4 5 6 7 8 9 10 

Ans. 3 4 4 1 2 4 1 3 2 3 

Q.No. 11 12 13 14 15 16 17 18 19 20 

Ans. 1 2 4 1 1 1 2 2 4 1 

Q.No. 21 22 23 24 25 26 27 28 29 30 

Ans. 0327 0006 0024 0006 0002 0008 0008 0024 0000 0001 

PART-B: 
CHEMISTRY 

Q.No. 31 32 33 34 35 36 37 38 39 40 

Ans. 4 3 1 3 2 4 2 2 2 4 

Q.No. 41 42 43 44 45 46 47 48 49 50 

Ans. 1 3 3 3 2 2 3 2 3 2 
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PART-C: 
MATHS 

Q.No. 61 62 63 64 65 66 67 68 69 70 

Ans. 2 4 2 1 2 2 2 3 2 2 

Q.No. 71 72 73 74 75 76 77 78 79 80 

Ans. 3 4 3 3 4 3 3 2 1 1 

Q.No. 81 82 83 84 85 86 87 88 89 90 

Ans. 0025 0045 0003 0006 0002 0020 0001 0040 0025 0009 

 

 

  

ANSWER KEY (AK) 
 

STUDENT'S SPACE 
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TEXT SOLUTIONS (TS)  
 

PAPER 

 

PART-A: PHYSICS  
 

1. mg – fv = ma ...(i) 

 fv – m'g = m'f ...(ii) 

 (i) & (ii) 

 m' = 
 
 fg

f–gm


 

 (m – m')g = 
fg

wf2


 

 

2.  The breaking force is insufficient, so the 

block will not slide.  

 Hkatu cy vi;kZIr gS] vr% xqVdk fQlyu ugha 

djsxkA  

 
  

 
  

 So friction force vr% ?k"kZ.k cy  = 100 N   

 and acceleration will be 20 m/sec2 only    

 vkSj Roj.k ek=k 20 m/sec2 gksxkA  

 Net contact force on the block xqVds ij dqy 

laidZ cy   =   2 2(200) (100)     

=   100 5  N 

 All mechanical interactions are electromagnetic 

at microscopic level.   

 lHkh ;kaf=kd vUrjfØ;k;sa lw{e Lrj ij fo|qr 

pqEcdh; izo`fÙk dh gSA 

 

3. a = 
dv

dt
 slope of v – t graph 

 From t = 0 to t = 10 

 a = slope of v – t graph = + 6 m/sec
2
  

 T – (500) g = (500) (6) T = 8000 N 

 

 

500 kg 

a = 6 

(500) g 

T 

 
 

4. (i) For uniformly accelerated/deaccelerated 

motion  

 v2 = u2 ± 2gh  

 i.e.  v-h graph will be a parabola (because 

equation is quadratic).   

 (ii) Initially velocity is downwards (-ve) and 

then after collision it reverses its direction 

with lesser magnitude. i.e. velocity is 

upwards (+ve). Graph (A) satisfies both 

these conditions.  

 Therefore, correct answer is (A)   

 Note that time t = 0 corresponds to the point 

on the graph where h = d   

 Next time collision takes place at 3.  

 
 (i) ,d leku Rofjr@eafnr xfr ds fy;s  

  v2 = u2 ± 2gh  

 vFkkZr v - h xzkQ ijoy; gksxk ¼D;ksafd lehdj.k 

f}?kkr lehdj.k gSA½ 

 (ii) izkjEHk esa osx uhps dh vksj (-ve) gS vkSj VDdj 

ds ckn ;g viuh fn'kk cny jgk gS] ftldk 

ifjek.k igys ls de gSA vr% osx Åij dh vksj 

(+ve) gksxkA (A) xzkQ bu nksuksa 'krks± dks iwjk 

djrk gSA  

 vr% (A) fodYi lgh gSA    

 ;gk¡ t = 0 og le; gS tgk¡ xzkQ esa h = d gSA  

 

d

13

2

2

h

at  t = 0, h = d

v

bl  fLFkfr  i j  
VDd j  gks j gh gSA

 
 vxyh ckj VDdj] fLFkfr 3 ij gksxhA  
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5. From constrained motion, 

 aB = 
2

aA  = a 

 aB = a 

 aA = 2a 

 mg – T = m(2a)  ...(i) 

 2T – mg = m(a)  ...(ii) 

 from (i) and (ii) 

  a = 
5

g
 

 so  aB = 
5

g
 aA = 

5

g2
 

 

6.  

 

 

(300)g 

a=5 

(300)(a) 
 

 If we see with respect to the helicopter  

 N = (300)g + (300) (1) 

 N = (300) (g + a) = (300) (10 + 5) 

 N = 4500 N 

 

7.  

 

 

1000+300=1300kg 

a=5 

Force due  
to air (Fair) 

(1300)g 
 

 If we draw the free body diagram of 

(helicopter + passenger) system  

 Fair – (1300) g = (1300) (5) 

 Fair – (1300) (g + 5) = 19500N  

 

8. A is true but R is false 

 A lR; gS fdarq R vlR; gSaA 

9. F = 2T sin   

 a = 
T cos

m


     

  

 a = 
F cos

2m sin




  = 

F

2m 2 2

x

a x

   

 

10. Max. frictional force  

 vf/kdre ?k"kZ.k cy 

 

mg

Fsin53°

F

Fcos53°
53°

N

N

 

 fmax = N  

      = (mg + F sin53°) 

     = 0.2 (20 × 10 + 30 ×
5

4
 )   

    = 44.8 N 

 As applied horizontal force is Fcos53° 

 = 18N < fmax, friction force will also be 18 N. 

 pwafd yxk;k x;k {kSfrt cy Fcos 53° gS = 18N 

< fmax, ?k"kZ.k cy Hkh 18 N gksxkA 

 

11. mg – F = ma   .....(1)  

     

 F – (m – m')g = (m – m')a 

 from (1) 

 F – mg + mg = ma – ma 

 mg – ma – mg + mg = ma – ma 

 m(g + a) = 2ma 

 m = 
2ma

g a
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12.  

 

 N = mg – F sin   

 F cos  = N = [mg – F sin ] 

 F = 
mg

cos sin



   
 

 F is minimum when cos  +  sin  is max   

 F U;wure gS] tc  cos  +  sin   vf/kdre gSA 

  
d

d
 (cos  +  sin ) = 0 

  – sin + cos = 0   

   = tan   

 or ;k  = tan–1   

 also vr%  cos  +  sin   

 = 21   for  = tan-1     ds fy, 

 thus  vr% Fmin    FU;wure
  =  

2

mg

1



 
 

13. tan
–1

(3) 

 

14. When the boat is standing on the port, the 

flag flutters towards N – E. So, the actual 

velocity of wind should be in N – E 

direction, and its magnitude will be 

72 2Km/hr  = 
5

72 2 20 2 m/ sec
18

   

 

Vw = 20 2  

20 2  sin45º 

= 20  

45º 

N 

E 

20 2  sin45º 

= 20   

 Now the boat moves with a velocity 126 

Km/hr = 
5

126 35 m / sec
18

   towards 

north. 

 So, w /b w b
ˆ ˆ ˆV V V (20i 20j) (35j)    

  
 

 w /b
ˆ ˆV 20i 15j 


 

 

 



20 

15 

Ww/b = 25 

 

 tan = 
15 3

20 4
  

  = 37º  

 Since the flag always adjusts in the 

direction of w /bV


. So, the flag will settle at 

an angle 37º south of east. 
 

 

15. 
dy

dx
 = tan =  in limiting case  

lhekUr fLFkfr esa  

 
dy

dx
 = 

23

6

x
 = 

1

2
    

  

 

  x =  1  

 So vr% y = 
1

6
  

 

 

16. Given, acceleration a = bt 

 fn;k x;k gS fd Roj.k a = bt 

   
2dv bt

bt v c
dt 2

     

 At t = 0 ij, v = v0    c = v0  

 So, v = 
2

o

bt
v

2
  

    
2

o

ds bt
v

dt 2
   

    s = 
3

o

bt
v t

6
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17. Acceleration of the block  

= 
m

cosmg–sinmg k 
 

 a =  g sin  – k gcos = 4 

 Length of the incline = 30 cosec 37 = 50 m. 

 s = ut + 
2

1
at

2
  50 = 0 + 

2

1
 (4) t

2
  

 t = 5 sec. 

18. y = x tan – 
2

2 2

gx

2u cos 
  ……….. (i) 

 For maxima mfPp"B ds fy,, 
dy

d
 = 0 gives 

nsrk gS tan =  
2u

gx
 ……….. (ii) 

 Put (ii) in (i)   

 (ii) dks (i) esa j[kus ij   

  ymax = 
4 2 2

2

u – g x

2gu
 

 

19. FBD of pulley  

 f?kjuh dk FBD 

 

 

T=Mg 

mg 

T=Mg 

Nx 

Ny 

 
 Nx = Mg 

 Ny = (M + m)g 

 F = 2 2
x yN N  

20.  

 

 
T 

f 

N 

mg cos mg sin 

T 

 

 

mg 

T 

 

 F = Mg sin – T  

 T = Mg 

  f = Mg sin – mg  

 fstatic < s N 

 Mg sin – mg < s (mg cos) 

 m > 6 

 mmin = 6 kg 

 

21.  

 
4kg 

8kg 

30º  

 
12

º30cosg415.0º–30cosg82º–30sing4º30sing8
a


  

   2s/m3–5
12

34–38–60
a  = 03.27 

 

22. 0006 
 

23. 0024  

 

24. 
xr

V  = V
1
 cos 37º = (g sin 37º t

1
) cos 37º 

 
yr

V  = V
2
 sin 37º = g sin2  37º t

2
    

    

 V
r
 = 

x y

2 2
r rV V  

 = 
10 3

25

 2 2
1 216t 9t    

   

  

 = 
6

5
4 21 6m / s     

 

25. kg2m
10

m
2.0

m

m
B

B

A

B   
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26. 
dv

v 8 2x
dx

   

 

v x

0 0

vdv (8 2x)dx     
2

2v
8x x

2
  

 2 2v 16x 2x     

 At B, ij  v = 0 so, x = 8 

 Hence, vr%  AB = 8 

 

27.  

  

 (i) Let the blocks do not move 

 then T1 = 20 – 4 

 T2 = T1 – 8 = 20 – 4 – 8 = 8 N 

 Since T2 < max possible friction force for 6 

kg block 

 hence it will be at rest and this assumption 

is right. Therefore tension in the string 

connecting 4kg and 6 kg block = 8N 

   

 ekuk xqVds xfr ugha djrs gSa  

 rks T1 = 20 – 4 

 T2 = T1 – 8 = 20 – 4 – 8 = 8 N 

 pwafd T2 < 6 kg ds xqVds ds fy;s vf/kdre laHko 

?k"kZ.k cy  

 vr% ;s fojke esa gksxk rFkk ifjdYiuk lgh gSA 

vr% 4kg o 6 kg xqVds ds e/; jLlh esa ruko = 

8N 

 

28. Block will move when. Fext becomes more 

than Fsmax = 0.6 × 20 × 10 = 120 N. This 

happens at time > 3s. 

 CykWd rc xfr djsxk tc Fext , Fsmax = 0.6 × 

20 × 10 = 120 N ls vf/kd gksxA ;g  

le; > 3s ij gksrk gSA   

    

 
F 120

20


 = 

dv

dt
 

  
v

0

dv =  
10

3

F 120
dt

20


   

=  
5

3

40 t 120
dt

20


  + 

10

5

200 120
dt

20

 
 
 

   

= 28.8 m/sec 

 Ans.  24 m/sec 

 

29.  

  

 N + 24 – 100 = 0     for vertical direction  

 N + 24 – 100 = 0     yEcor~ fn'kk esa 

   N = 76 N  

 Now  0   fs    µs N  

   0  fs   76 × 0.5  

   0  fs  38 N  

   32 <  38  Hence  f = 32   

     acceleration of block is zero.   

    CykWd dk Roj.k 'kwU; gSA 

 

30. a = 








14

1–4
 g = 6 m/s

2
 

 sr = urt + 
2

1
 art

2 

 
6 = 0 + 

2

1
 (6 – (–6)] t

2
 

 t = 1 sec  

 

-------------------------------------------------------------- 

 

 

PART-B: CHEMISTRY 

 

32. SO
2
Cl

2
       +   4NaOH    

 moles ¼eksy½ = 
27000

135
 =200     
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 x = 28.4 – 23.4 = 5 Kg. 

 

33. 2r = n

 Here (;gk¡), n = 2.  

   2r  = 2x   r = 29.  

 

37. Radial nodes = n – l –1 

 Angular node = l 

gy% f=kT;h; uksM = n – l –1 

 dks.kh; uksM = l 

 

38. Mn - 1s2 2s2 2p6 3s2 3p6 3d5
 
4s2 

 (1) n +  = 4  for 3p & 4s electrons. Hence, 

total = 6 + 2 = 8 

 (2) m = 0 for all s-electron and two-p 

electron and one d-electron. Hence,  

total = 13. 

 (3) No. of unpaired electrons = 5. So,  

 = 5.92 BM 

gy% Mn - 1s2 2s2 2p6 3s2 3p6 3d5
 
4s2 

 (1) n +  = 4  for 3p & 4s bysDVªkWuA vr% dqy 

bysDVªkWu = 6 + 2 = 8 

 (2) lHkh s-bysDVªkWu vkSj nks p-bysDVªkWu vkSj ,d 

d-bysDVªkWu ds fy;s m = 0 gS blfy, budh dqy 

la[;k 13 gSA 

 (3) v;qfXer bysDVªkWuksa dh la[;k = 5 vr%,  

 = 5.92 BM 

 

41. 
 

  CH3–C–CH=O 

O 

+ 

 CH3–C–CH2–CH2–CH=O 

O 

 

42. After removal of one electron :  

 C+ : 1s2 2s2 2p1  ;  

 N+ : 1s2 2s2 2p2  

 O+ : 1s2 2s2 2p3   ;  

 F+ : 1s2 2s2 2p4 

 Removal of second electron will require 

maximum energy in case of O because of 

its half filled electronic configuration after 

removal of one electron. 

  increasing order of 2nd ionisation 

enthalpy : C < N < F < O 

gy- ,d bysDVªkWu gVkus ds i'pkr~  

 C+ : 1s2 2s2 2p1 ;  

 N+ : 1s2 2s2 2p2  

 O+ : 1s2 2s2 2p3  ;  

 F+ : 1s2 2s2 2p4 

 Li"V gS] fd O esa ls nwljk bysDVªkWu gVkus ds 

fy, vf/kdre ÅtkZ dh vko';drk gksxh] D;ksafd 

,d bysDVªkWu ds fudy tkus ds ckn ;g v)Z 

iwfjr foU;kl /kkj.k dj ysrk gSA  

  f}rh; vk;uu ,UFkSYih dk c<+rk gqvk Øe % C 

< N < F < O 

 

43. Refer periodic table. 

 vkorZ lkj.kh ns[ksaA  

 

44. Due to inert pair effect. 

 vfØ; ;qXe izHkko ds dkj.kA 

45. Second electron gain enthalpy is always 

endothermic. 

 f}rh; bysDVªkWu xzg.k ,UFkSYih lnSo Å"ek'kks"kh 

gksrh gSA  

 

46. Cl–CH2–CH=CH2 ; ;  CH3–

CH=CH2–Cl   

 

47. (3) 10  

 

48.      (Screening constant () 

          (ifjj{k.k fu;rkad () 

     Be 2 , 2 = 0.35 + 2×0.85    = 2.05 

     B 2,3 = 2 × 0.35 + 2 × 0.85   = 2.40 

     C 2,4 = 3 × 0.35 + 2 × 0.85   = 2.75 

     N 2,5 = 2 × 0.85 + 4 × 0.35   = 3.10 
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49. C–C–C–C–NH–C,  C–C–C–NH–C 

C 

, 

 C–C–C–NH–C 

C 

, 

 

C–C–NH–C 

C 

C 

, C–C–C–NH–

C–C,  C–C–NH–C–C 

C 

 

 

50. (2) Na(g)  Na+ (g) + e–  
 

51.  

  

  

53. [SO4
2–] =

2
4SO

sol

n

V (L)



  = 
4

3

1.2 10 /

10





 A AN N
   

 = 1.2 × 10–1 M 

  Molarity of Fe2(SO4)3 = 

11.2 10

3


 

  = 0.04 M  

  Fe2(SO4)3 dh eksyjrk = 

11.2 10

3


  

  = 0.04 M  

   
2 4 3Fe (SO )n = M × VL = 0.04 × 0.5  = 0.02 

  
2 4 3Fe (SO )m  = 0.02 × 400 = 8 g = x 

 

54. (B), (C) & (E) are correct. lgh gSA 

 

56. = 
188

80
× 

compoundorganicof.wt

AgBrof.wt
 

 = 100
2.0

188.0

188

80
  = 40% 

 

57. As there is sudden Jump between I.E4 & 

I.E5, so this element will have 4 electrons in 

outermost shell Hence, It has four valence 

electron. 

 ;g I.E4 o I.E5 ds e/; vpkud dwnrk gS blfy, 

;g rRo ckáre dks'k esa 4 bysDVªkWu j[ksxkA vr% 

;g pkj la;ksth bysDVªkWu j[krk gSA 

 

59. Expected electron configuration should be 

[Kr] 4d
10

 5s
0
. The principal quantum 

number (n) of valence shell is thus equal to 

5. So the period of the element to which it 

belongs is 5. 

 lEHkkfor bysDVªkWfud vfHkfoU;kl [Kr] 4d
10

 5s
0
 

gksuk pkfg,A vr% la;ksth dks'k dh eq[; 

Dok.Ve la[;k (n) dk eku 5 ds cjkcj gSA 

blfy, bl rRo dk vkorZ 5 gksxkA 

 

60. Electronic configuration of an ion [M+] is 
[Ar] 3d10, so electronic configuration of M is 
[Ar] 3d10, 4s1. Atomic number of M is 29 so 
atomic number of element which is just 
below M in the periodic table is 47.   

 ,d vk;u [ M+ ] dk bysDVªkWfud vfHkfoU;kl [Ar] 

3d10 gSA vr% M dk [Ar] vfHkfoU;kl 3d10, 4s1 gSA 

M dk ijek.kq Øekad 29 gS blfy, M ds uhps 

okys rRo dk ijek.kq Øekad 47 gSaA  
-------------------------------------------------------------- 

PART-C: MATHEMATICS  
 

61.  D > 0  

 Ra0)8ba()ba( 22    

 08bb)1b2(aa 22    

 so D < 0  

 0)8bb(4)1b2( 22   – 8b + 33 < 0  

 
8

33
b    5bmin     

(as b is integer  b ds iw.kk±d gS)   

 

62.  1.  tan2tan3tan3tan2tantan   

  always holds good. lnSo lR; gS  
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  2. R.H.S. 




4sin2sin

2sin4sin 
  

   




4sin2sin

cos3sin2
  

   )7/sin(cos
sin

1



 guec  

   Hence, (B) is correct. vr% (B) lgh gS 

  3.  5cos3coscos   

   



3cos

sin

3sin
  

   
2

1

7
sin2

7
sin

7
sin2

7

6
sin

sin2

6sin
























  

   Also rFkk 
7

2
cos2cos


   

   









7
cos


  

   


5cos
7

5
cos 








  

  4.  4cos2coscos8  

   1

7
sin

7
sin

7
sin

7

8
sin

sin

8sin












  

63. 
14

5
sin

14

3
sin

14
sin


 

= 






 







 







 

14

2
cos

14

4
cos

7

3
cos   

7

3
=  – 

7

4
 

 = – cos
7


cos

7

2
cos

7

4
     

 so blfy,   

7

4
cos

7

2
cos

7
cos

7

4
–2cos

7

2
cos

7
cos










 


  

  2 
7

4
cos

7

2
cos

7
cos


 

   

7
sin2

7
2sin2

3

3










 

= – 
22

1

7
sin

7
sin





 

= –
4

1
 

 

64. q
2
 = AR

2p – 1
 and p

2
 = QR

2q – 1
     

 Tp + q = AR
p + q – 1

 = (AR
2p – 1

. AR
2q – 1

)
1/2

 

 = (p
2
q

2
)
1/2

 = pq 

 

65. Tn = 1
2
 + 2

2
 + 3

2
 + …….. + n

2  

 

6

nn3n2

6

)1n2)(1n(n
T

23

n





  

    nn3n2
6

1
TS 23

nn  

 










 











 


2

)1n(n

6

)1n2)(1n(n3

2

)1n(n
2

6

1
2

  

 
12

)2n()1n(n
S

2

n


  

 

66. S = 12 – 
22

5
+

2

2

3

5
–

2

3

4

5
+

2

4

5

5
–

2

5

6

5
+.................(i)    

 –
1

5
S = –

1

5
 +

2

2

2

5
 –

2

3

3

5
 +

2

4

4

5
–

2

5

5

5
+.........(ii)    

 (i) – (ii) we get  ls      

   
6

5
S = 1–

3

5
+

2

5

5
–

3

7

5
+

4

9

5
–

5

11

5
+........(iii)  

 –
6

25
S =  –

1

5
+

2

3

5
–

3

5

5
+

4

7

5
–

5

9

5
+..........(iv) 

 (iii) – (iv) we get  ls  

 
6s

5

6

5

 
 
 

 = 1 – 
2 3 4

2 2 2 2
–

5 5 5 5
  – ......... 

 
36

25
S = 1– 

2

5

1

1
1

5

 
 
 
 
 

 ;       

36

25
S = 1–

2

5

5

6

 
 
 

 = 
2

3
     ;    

S = 
25

36
×

2

3
 = 

25

54
   Ans 
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67.  
6log 6abc       

 
66abc  

 
63 6b   

 acb 2      

   36b  

 Since (b – a) is a square  

 pawfd (b – a) ,d iw.kZ oxZ gSA 

  Possible values of a  

= 35, 32, 27, 20, 11 

  a ds laHkkfor eku  

a = 35, 32, 27, 20, 11 

 Now 

2 236b
c

a a
    

is an integer for a = 27 

 vc 

2 236b
c

a a
   iw.kk±d gS]  a = 27 

  a = 27, b = 36, c = 48 

  a + b – c = 15  

68.  

 

1 2

1 1 1 1 1
, , ,..... ,

na H H H b
 

 are in AP lekUrj Js.kh esa gSA   

  

1

1 1
d

H a
   

1 1

n

d
H b

      

 1
1

a
H

ad



 

1
n

b
H

bd



 

 1

1

n

n

H bH a

H a H b




 
 

 = 
1 1

1 1

a b
a b

ad bd
a b

a b
ad bd

 
 

 
 

 

 = 
2 2ad bd

ad bd

 



 

 =  
2 1 1

2 2 1 2n
d b a

 
       

 

 = 2n  

 

69. 
2

4

T

T
 = 

ar

ar3

 = 
16

1
 

 r = ± 
4

1
 

  r = + 
4

1
  

{decreasing G.P. ákleku xq.kksÙkj Js.kh } 

 
2
2

3

T

T
 = 

22

2

ra

ar
 = 

a

1
 = 

9

1
 a = 9 

 S = 
r–1

a
= 

4

1
–1

9
 = 12 

 

70. 1050 = 1 + 1 + 1 + ......... + 1 1050 times  

 

1050

1
......

3

1

2

1
1

1050

1049
–1.....

4

3
–1

3

2
–1

2

1
–11








































 

= 
2024

1x 
  

 

1050

1
........

3

1

2

1
1

1050

1
.......

3

1

2

1
1





 = 
2024

1x 
 = 1 

x = 2023 

 

71. 2b = a + c 

 a,p,b,q,c are in A.P Hence,   

 
2

ba
p


 and 

2

cb
q


  

 Again, q,b,p,a  and c are in G.P.  

 Hence, abp  and bcq   

 
4

)b2ca)(ca(
qp 22 

  

 = (a – c)b= ab – bc = 22 qp   

gy- 2b = a + c 

 a, p, b, q, c lekUrj Js.kh esa gS vr%  

 
2

ba
p


  vkSj 

2

cb
q


  

 iqu% q,b,p,a   vkSj c xq.kksÙkj Js.kh esa gSA  

 vr%, abp   vkSj bcq   

 
4

)b2ca)(ca(
qp 22 

 = (a – c)b 

 = ab – bc  
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 = 22 qp   

 

72. As pwfd n1n321 a,a...a,a,a  are in A.P., hence 

 pwfd n1n321 a,a...a,a,a  lekUrj Js.kh esa gSA    

 1nn2312 aa...aaaad   

 ]asecasec...asecasecaseca[secdsin n1n3221 

n1n

1nn

32

23

21

12

acosacos

)aasin(
...

acosacos

)aasin(

acosacos

)aasin(












 

)atana(tan...)atana(tan)atana(tan 1nn2312 
 

 1n atanatan   

 

73. a,b,c are in H.P.  

 Hence, H.M. of a and c is b. 

 bac   .)M.H.M.G(   

 Since A.M. > G.M., so 

 101101
101101

b)ac((
2

ca



 )bac(   

 or 0cab2 101101101   

 Let 1011011012 cab2kxx)x(f   

 0cab2)0(f 101101101   

 Hence, equation f(x) = 0 has one root in  

 )0,( and other in  ),0(  . 

gy- a,b,c gjkRed Js<h esa gS rFkk a vkSj c dk 

gjkRed ek/; b gSA 

 bac   .)M.H.M.G(   

 pwfd A.M. > G.M., blfy, 

 101101
101101

b)ac((
2

ca



  )bac(   

 ;k 0cab2 101101101   

 ekuk 
1011011012 cab2kxx)x(f   

 0cab2)0(f 101101101   

 vr% lehdj.k f(x) = 0 dk ,d ewy )0,(  esa gS 

rFkk ),0(  esa gSA  

 

74. cos
4

16


 + cos

4

16

3
 + cos

4

16

5
 + cos

4

16

7
 

 =
2

2

8/7cos1
2

2

8/5cos1
2

2

8/3cos1
2

2

8/cos1































 








  

 =        




 

2
8/cos1

2
8/3cos1

2
8/3cos1

2
8/cos1

4

1  

 =  8/3
2

cos28/
2

cos24
4

1
 =

 4/3cos14/cos14
4

1
  

 =
2

3

2

1

2

1
6

4

1









 

 

75. f(x) = (sin
2
x + cos

2
x)

3
 – 3sin

2
x cos

2
x (sin

2
x 

+ cos
2
x) 

 f(x) = 1 – 
4

3
(sin

2
2x) 

 

76. 2A 2cos sin 2     

22 2sin sin 2     

 
1

2sin sin 0
2

 
     

 

 
1

sin sin 0
2

 
     

 

  
1

sin , 0 ,
2

 
     

 

 But ijUrq  sin 1, 1    

  
1

sin 1, 0 , 1
2

 
     

 
 

 
5

, , 2
6 6

  
    

 
 

 
3

B ,
2 2

  
   

 
 

 
5 3

A B , ,
2 6 2

     
       

   
 

 

77. 2  cos (a + bx)  = x – 
2

5x2 
= –2 – 

2

1
 

(x - 1)
2
  – 2    

 cos (a + bx) = – 1   

 a + bx = 2n –  and x = 1 

 a + b = , 3, ………but less than 10 

 a + b = , 3, ………ijUrq 10 ls de 

 

78. 
 

06x3–x2   
  

 

Equation having roots 
22

1
1,

1
1
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 06
1–x

3
–

1–x

1
  

 
1–x

3
6

1–x

1









  

 
1–x

3

1–x

62
6

)1–x(

1
2

  

 1 + 6 (x–1)
2
 + 62 (x–1) = 3 (x–1) 

  6x
2
 +  15–62  x +  62–10 = 0 

 0
6

62–10
x

6

15–62
x2 





























  

 So, 
6

62–10
b,

6

15–62
a   

  
6

5
–ba   

 Now quadratic equation  

x
2
 – (a + b– 2) x + (a + b + 2)  = 0 is  

also 6x
2
 + 17x + 7 = 0 

 Since, D = (17)
2
 –4 (6) (7) > 0, sum of roots  

= 
6

17
– and product of roots = 

6

7
 

 Hence both roots are real negative 

79. x1 (x – x2)
2
 + x2 (x – x1)

2
 = 0 

  x
2
(x1 + x2) – 4x x1x2 + x1x2 (x1 + x2) = 0 

 D = 16(x1x2)
2
 – 4x1x2(x1 + x2)

2
 > 0 as x1x2 < 

0 

 Product of roots = x1x2 < 0 

 Thus root are real and of opposite signs 

gy-  x1 (x – x2)
2
 + x2 (x – x1)

2
 = 0 

  x
2
(x1 + x2) – 4x x1x2 + x1x2 (x1 + x2) = 0 

 D = 16(x1x2)
2
 – 4x1x2(x1 + x2)

2
 > 0 as x1x2 < 

0 

 ewyksa dk xq.ku = x1x2 < 0 

 vr% ewy okLrfod vkSj foijhr fpUg ds gSA  

 

80. Put  2
x
 = t,  then (1) can be written as     

 2
x
 = t j[kus ij (1) ls     

 2 2 2

2 1
1 log t 2log (t 3) log 10 0

2 t

 
      

 
 

  2

2 2 2 21 log t log (t 3) log (10t 1) log t 0        

 
2

2log (10t 1)/(t 3) 1     

  21
10t 1 (t 3)

2
    

 
2t 14t 11 0    

 If 1 2x x

1 2t 2 , t 2   are roots of (2), 

 ;fn 1 2x x

1 2t 2 , t 2   (2) ds ewy gSA  

 then rc , 1 2x x

1 2t t 2 2 11    

  x1 + x2 = log211 

 

81.  
















  213.

2

5
log139log:S 42

2
42

2
 

   213.
2

5
log139log 42

2
42

2 







   

   2

49
2

5

139
log

2

42

2 



























 

  







  19

2

5
4139 242  

  4109139 2)2(2    

  9
2
 – 10y + 9 = 0  [where y = 9 –2

  

  (y – 9) (y – 1) = 0 

 y = 9    or  y = 1 

 9 – 2
 = 9    or   9–2

 = 1 

so  = 2, 3 

 s = {2, 3} 

Now x
2
 – 2 

2

s

















 x +  2

s

1


   = 0 

 x
2
 – 50x + 25  = 0  

 for real roots 

 D  0 

 50
2
 – 100   0    [D = b

2
 – 4ac] 

 2500 – 100   0 

 25 –   0 

   25 

 max = 25 

 

82. e
2x

 – 11e
x
 – 45e

–x
 + 0

2

1
  

 Let e
x
 = t 

 t
2
 – 11t – 0

2

81

t

45
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 2t
3
 – 22t

2
 – 90 + 81t = 0 

 2t
3
 – 22t

2
 + 81t + – 90 = 0 

 

 



 
 

 Hence e
x
 = ,, 

 x = loge (), log(), loge() 

 sum of solution = loge() + loge() + loge()s 

 = loge() = loge(45) p = 45 

 

83. 2 sin2x – 3 sinx + 1  0       

   (2sinx – 1)(sinx – 1)   0    

 
1

2
   sinx   1      

2n + 
6


  x   2n + 

5

6


 ,  n   ....(1) 

    
  

 x2 + x – 12  0 

   (x + 4)(x – 3)  0 

   x  [– 4, 3]  .........(2) 

 (1) and vkSj (2) 

   x 
–7

–4,
6

 
 
 

  
5

,
6 6

  
 
 

 

   Integers are iw.kk±d  – 4, 1, 2  gSA 

 

84. 3 + 3 cos  = 2 – 2 cos
2


2cos
2
 + 3 cos  + 1 = 0 

  (2 cos  + 1)(cos  + 1) = 0 

  cos  = – 1  or ;k  cos  = – 
1

2
 

  if ;fn cos  = – 1 then  

  rc  = , 3, 5, 7, 9, ......... 

  if ;fn cos  = – 1/2 then  

  rc  = 
2

3


, 

4

3


, 

8

3


, 

10

3


,
14

3


, ......... 

  solution in increasing order  

  gy c<rs Øe esa gSA 

  0 < 


1

2

3



 <

2

 <


3

4

3



<

8

3


 

  <3<
10

3


<


7

14

3



<5, ......... 

  3 + 7 = 
4

3


 + 

14

3


 = 6 = a a = 6  

 

85. 
)20sin/20(cos)80sin/80(cos

)20sin80sin/20cos80(cos3




   

    = 




80sin20cos80cos20sin

20sin80sin20cos80cos20sin80sin2  

          =
100sin

100cos1

100sin

60cos100cos60cos 




  

= tan50° 

 

86. Let the m
th
 term of final A.P. = n

th
 term of 

second A.P.    

 ekuk moka in lekUrj Js<h gS = noka in 

lekUrj Js<h esa nwljk gSA 

 2+ (m – 1) x 3 = 3 + (n – 1) x 2  
   

 3m – 1 = 2n + 1     

 3m = 2n + 2       

 
m n 1

k
2 3


  (sayekuk) 

 m = 2k , n = 3k – 1  

 2k  50 ,3k – 1  60 

 k  25  , k  20 
1

3
 

 K  20  

 

87. x
2
 – x = t  ;  tan  = 

1t

t


  ; tan  = 

1t2

1


 

          tan ( + )  = 




tantan1

tantan
 

 = 

1t2

1
.

1t

t
1

1t2

1

1t

t







 = 
t)1t()1t2(

1t)1t2(t




 

= 
1t2t2

1t2t2
2

2




 = 1 tan ( + ) = 1   

 

 

88. = 














10

1r
)1r2)(1r2(r

1r21r2
 

 





10

1r
)1r2)(1r2(

1
4     
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21

1

19

1
.........

5

1

3

1

3

1
12

1r2

1

1r2

1

2

4
10

1r

 

 















































 


21

1

19

1
.........

5

1

3

1

3

1
12

1r2

1

1r2

1

2

4
10

1r

 

 









21

1
12  

 
21

40
  

 

89. 
1 1

2 sinx x
1 sinx 2 6


    


   

 

90.       (a
2 
+

2

1

a
+3) (b

2
+

2

1

b
+ 5)   (c

2
+

2

1

c
+ 7) 

 = 




































































9

c

1
–c7

b

1
–b5

a

1
–a

222

   

  Minimum is at a = b = c = 1 

   Minimum value = 5.7.9 = 315 = p. q. r 

      p + q + r  = 3 + 1 + 5 = 9 

 

 

gy-  (a
2 
+

2

1

a
+ 3) (b

2
+

2

1

b
+ 5)   (c

2
+

2

1

c
+ 7) 

 = 




































































9

c

1
–c7

b

1
–b5

a

1
–a

222

 

  a = b = c = 1 ij U;wure gSA  

  U;wure eku = 5.7.9 = 315 = p. q. r 

      p + q + r  = 3 + 1 + 5 = 9 

 

---- TEXT SOLUTIONS (TS) END ---- 
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