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PAT : TOPIC-WISE WEIGHTAGE SHEET (WS) 

 P-1 Total  P-1 Total 

Total Qs 90 90 Subject wise Qs. 30 30 

Max. Marks 300 300 Subject wise Marks 100 100 

 
Physics 

S.No. Topic Name 

Question Type & Sequencing 
Total 
Qs. 

(Topic-
wise) 

Total 
Marks 
(Topic-
wise) 

% 
Weightage 

(Topic-wise) 

MCQ NVQ 

No. 
of 

Qs. 
Qs. Sequencing  

No. 
of 

Qs. 

Qs. 
Sequencing  

  Class-11 20   10   30 120 100.00% 

1 
Projectile 
Motion 

7 1,5,13,14,16,17,18 4 23,24,25,29 11 44 36.67% 

2 
Rectilinear 

Motion 
10 2,3,4,6,8,9,10,11,15,19 2 22,28 12 48 40.00% 

3 
Mathematical 

Tools 
1 7 1 27 2 8 6.67% 

4 Relative Motion 2 12,20 3 21,26,30 5 20 16.67% 

  Total 20   10   30 120 100% 
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PAT : TOPIC-WISE WEIGHTAGE SHEET (WS) 

Chemistry 

S.No. Topic Name 

Question Type & Sequencing 
Total 
Qs. 

(Topic-
wise) 

Total 
Marks 
(Topic-
wise) 

% 
Weightage 

(Topic-wise) 

MCQ NVQ 

No. 
of 

Qs. 
Qs. Sequencing  

No. 
of 

Qs. 
Qs. Sequencing  

Physical Chemistry 

  Class-11 10   5   15 60 50.00% 

1 
Atomic 

Structure 
7 31,32,35,36,38,39,40 5 51,52,53,54,55 12 48 40.00% 

2 
Introduction to 

chemistry 
3 33,34,37 _ _ 3 12 10.00% 

Organic Chemistry 

  Class-11 7   2   9 36 30.00% 

3 
IUPAC & 

Structural 
Isomerism 

4 41,42,43,46 2 59,60 6 24 20.00% 

4 
Structural 

Identification 
3 47,49,50 _ _ 3 12 10.00% 

Inorganic Chemistry 

  Class-11 3   3   6 24 20.00% 

5 
Periodic Table  

Periodicity 
3 44,45,48 3 56,57,58 6 24 20.00% 

  Total 20   10   30 120 100% 
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PAT : TOPIC-WISE WEIGHTAGE SHEET (WS) 

Maths 

S.No. Topic Name 

Question Type & Sequencing 
Total 
Qs. 

(Topic-
wise) 

Total 
Marks 
(Topic-
wise) 

% 
Weightage 

(Topic-wise) 

MCQ NVQ 

No. 
of 

Qs. 
Qs. Sequencing  

No. 
of 

Qs. 

Qs. 
Sequencing  

  Class-11 20   10   30 120 100.00% 

1 Sets 1 61 1 81 2 8 6.67% 

2 
Quadratic 
Equation  

8 62,65,67,69,72,73,75,78 4 82,85,87,90 12 48 40.00% 

3 Trigonometry 7 63,66,68,70,71,76,79 3 84,88,89 10 40 33.33% 

4 Basics 1 64 2 83,86 3 12 10.00% 

5 
Mathematical 

Reasoning 
3 74,77,80 _ _ 3 12 10.00% 

  Total 20   10   30 120 100% 
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PAPER  

PART-A: 
PHYSICS 

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

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

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

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

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

Ans. 0060 0002 0015 0020 0020 0050 0004 0003 0004 0002 

PART-B: 
CHEMISTRY 

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

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

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

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

Q.No. 51 52 53 54 55 56 57 58 59 60 

Ans. 0015 0036 0010 0008 0006 0047 0004 0005 0004 0006 

PART-C: 
MATHS 

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

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

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

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

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

Ans. 0010 0022 0002 0010 0004 0002 0001 0008 0004 0004 

 

 

  

ANSWER KEY (AK) 
 

STUDENT'S SPACE 
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TEXT SOLUTIONS (TS)  
 

PAPER 

 

PART-A: PHYSICS  

1. 
2

2

15
TR   

 
2 2 2

2

2u sin cos 15 4u sin

g 4 g

  
  

 tan
15

2


g
 

 
3

4
tan   

  53  

gy. 
2 2 2u 2sin cos 15 4u sin

g 2 2 g

   
 


 

 cos = 
15

sin
10 2




 

 tan =  
4

3
 Ans. 

 

2. Average velocity vkSlr osx =  
s

t
= vavg 

 S = 

5

0

vdt  = 

5

2

0

(4t t )dt  =
25

3
 m 

 vavg = 
25 /3 m

5sec.
 = 

5

3

m

sec
 

 Average speed = 
distance  covered

time  taken
 = 

dis tance

t
 

 vkSlr pky  =  
r; dh xb Z nwjh 

fy;k x;k le; 
= 

t

 nwjh
 

 Distance nwjh = 

4 5

0 4

v dt (–v)dt   

  = 
32 7

3 3
  = 

39

3
m = 13 m 

 Average speed vkSlr pky  = 
13m

5sec
 

 Average acceleration vkSlr Roj.k (aavg) = 

f iv v

t




 

 vf = 4 × 5 – 5
2
 = 20 – 25 = –5 

 vi = 0 

 aavg = 
5 0

5

 
 = – 1 m/s

2
 . 

 

 

3. 
2

1

1
S a (10)

2
  

 
2

1 2

1
S S a (20)

2
   

2

2

1
S 3x a(10)

2
   

 2

1

S
3

S
   

 
4. By the time 5

th
 drop starts falling, the first 

drop reaches to the ground 

 tc 5 oha cwUn fxjuk izkjEHk djrh gS] izFke cwUn 

lrg ij igq¡prh gS  

  t = 
2 5

10


 = 1 sec. 

 Hence the interval of falling of each drop = 

1

4
sec. = 0.25 sec. 

 vr% izR;sd cwUn ds fxjus dk le;kUrjky = 

1

4
sec. = 0.25 sec. 

 S1 : S2 : S3 : S4 = 1 : 3 : 5 : 7 

 
 
5. The person will catch the ball if his speed 

and horizontal speed of the ball are same 
i.e. 

O;fDr xsan dks idM+sxk ;fn mldh pky rFkk xsan 

dh {kSfrt pky leku gS vFkkZr~ 

 V0 cos = 0V

2
  cos = 

1

2
 = cos60º  

          = 60º  
 

6. Sn – Sn – 2 = 80 

21
0 n 10 n

2

 
    

 
 – 

21
0 (n 2) 10(n 2)

2

 
     

 
 = 80 

      n = 5 so height of tower vr% VkWoj dh ÅWapkbZ = S5 

  = 0 × 5 + 
1

2
 × 10 × 5

2
 = 125 m   

 

7. 
dy

dx
 = cosx + 

2

1

x
(2x) + e

2x
 2 

 = cosx + 
2

x
 + 2e

2x
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8. Average speed vkSlr pky = 

Total distance

time

dqy nwjh 

le;
 = 

15
m/ s

4
 

  

9. Velocity of stone is 10 m/s in the upward 

direction initially –120 = 10t – 
1

2
x(10) t

2
 

izkjaHk esa iRFkj dk osx Åij dh vksj fn'kk esa gS – 

120 = 10t – 
1

2
x(10) t

2
    

t = 6 sec 
 

10. Slope <ky > 0 

 So velocity will increase vr% osx c<s+xk 

 but ysfdu 

 for 0 < t < t1 
dv

dt
 increasing 

 0 < t < t1 ds fy, 
dv

dt
 c<+ jgk gSA 

 for t1 < t < t2 
dv

dt
 decreasing  

t1 < t < t2 ds fy, 
dv

dt
 ?kV jgk gSA 

 

11. (Easy) From t = 0 sec. to t = t0 second, the 

speed decreases and after t = t0 second 

the speed increases.  

 t = 0 lsd.M ls t = t0 lsd.M rd] pky ?kVrh gS 

vkSj t = t0 ds ckn pky c<+rh gSA  

Hence particle first decelerates and then 
accelerates 

vr% d.k igys eafnr gksrk gS fQj Rofjr gksrk 

gSA  
 

12. V
S
 + V

r
 = 16   V

S
 – V

r
 = 8  

V
S
 = 12   km/hr V

r
 = 4 km/hr 

 

13. s33.3
3

10

12

40

210

202

ag

V2
t 







  

 

14. H = 
 

2 22 2 22u – uv – u 3u

2a 2g 2g
   

 

 

H 

u 

2u 

 
 

15. Avg. speed vkSlr pky  = 

   

d

d 2d

3 20 3 60


 = 

36km/hr. 
 

16. u = 10m/s 
 

Time of flight on the incline plane  ur ry 

ij mM~M;u dky       

 
60

o

30
o

u

   
  

 T= 
2u sin

g cos




 

given  fn;k gS   =30o &  =30o  & u = 

10 3 m/s 

 T =
o

o

2 10 3 sin30

10 cos 30


 

 so  vr%  T= 2 sec . 

 

17. T = 
vcosec

g


 = 

10 3 2

2 10 3



 
 = 2 sec 

 

18. 
1

2
mv2 = K, 21

m(vcos37)
2

= 
2

1 4v
m

2 5

 
 
 

= 

16

25
K 

 

19. y = uyt + 
1

2
ay t2   

 0 = uy × 4 – 
1

2
 × 10 × 42 

 or 4 = 
y2u

g
  uy = 20 m/s  uy = 20 m/s 

 y = 20 × 1– 
1

2
 × 10 × 12 = 15 m 

 

20. (Easy) Let speed of current be u. 
 For net velocity ofman to be 
 normal to river flow. 
 2 sin 60° = u    

       

 or u = 3   km/hr. 

 
gy% (Easy) ekuk /kkjk dh pky u gSA 

 O;fä dk usV osx unh ds izokg  

 ls yEcor~ gksus ds fy,   

 2 sin 60° = u 

 

 

unh dk izokg 
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21. 0060 
 
22. Method - 1 

 S
A
 = 10 (1) – 

1

2
 × (10)2 = 5 m  

 S
B
 =  – 10(1) –  

1

2
 × 10 × 12 = – 15 m  

 

 S
A
 – S

B
 = 20 m  

 

 Method - 2 
  S

AB
 = U

AB
 + a

AB
 t     (a

AB
  = 0)  

 

 = 20(1)  =  20 m   
 

 Ans. : 2 m  

23. 600 sin = 200 

  = sin
–1










3

1
 

 n = 3 

 

 200 m/s 

1500 

 600 

600 sin  
 

24. At maximum height v = u cos  

 vf/kdre Å¡pkb Z ij v = u cos   

 
u

3
  =  u cos           cos = 

1

3
 

 R = 
2u sin2

g


 = 

22u sin cos

g

 
 

 = 
22u 2 2 1

g 3 3
  = 

24 2 u

9g
 

 

25. y = 80x – 4x
2
, R = 

4

80
 = 20 

 
26. 0050 
  
27. A

x
 = 2  

 

 A
y
 = 2 3   

 A = 
2 2Ax Ay      = 4 12  = 4   

 

28. 98t – 21
gt

2
 = 21

98(t 4) g(t 4)
2

    

 Gives t = 12 sec. izkIr gksrk gSA 

 
 

 
 
29.  

   

  –H = 16 sin 30º × 4 – 
1

2
 (10) 42 

  H = 48 meter. 
 
 
30. Choose the floor of the elevator as 

reference. The observer is inside the 
elevator take the downward direction as 
positive. 

 fy¶V ds Q'kZ dks funZs'k fLFkfr ds :i esa ysrs gSA 

izs{kd fy¶V ds vUnj gS ,oa uhps dh vksj fn'kk dks 

/kukRed ysrs gSA     
 Acceleration of bolt relative to elevators is 

 fy¶V ds lkis{k cksYV dk Roj.k 

 a' = g –(–a) = g + a 

 h = 21
a' t

2
 = 21

(g a)t
2

  

 t = 
2h

g a
 

   

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

PART-B: CHEMISTRY 

 

31.  = 1 for p   and  = 2 for d. 
 Now 

24
Cr has configuration  

 1s2 2s2 2p6 3s2 3p6 3d5 4s1  
 Hence there are 12, p-electrons and 5, d-

electrons.  

gy. p ds fy;s  = 1 rFkk d ds fy;s  = 2  

 vc 
24

Cr dk foU;kl  

 1s2 2s2 2p6 3s2 3p6 3d5 4s1  

 blfy;s blesa 12, p-bysDVªkWu vkSj 5, d-bysDVªkWu 

gksrs gSA 

 
32. Isoelectronic species have same number of 

electrons. 

 lebysDVªkWfud Lih'kht bysDVªkWuksa dh leku 

la[;k j[krh gSaA  

 
33. 760 mm of Hg = 1 atm  
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34. Moles of oxygen atom = 
16

192
 = 12 mol 

 Then moles of compound  

 H2C2O4.2H2O = 
6

12
 = 2 mol 

gy. vkWDlhtu ijek.kq ds eksy = 
16

192
 = 12 eksy 

 rc ;kSfxd H2C2O4.2H2O ds eksy  

 = 
6

12
 = 2 eksy 

 

35. Since photon emitted by Li2+ sample is 
unable to ionise H–atom,  

  Its energy is less than 13.6 eV  
 E (I line of Lyman series) = 91.8 eV  
 E(II line of Balmer series) = 22.95 eV  
 E(Last line of Brackett series)  
 = 7.65 eV (less)  
 E (Last line of  Paschen's series)  
 = 13.6 eV  

gy. p¡wfd Li2+ izkn'kZ ls mRlftZr QksVksu] tks H–

ijek.kq dks vk;fur ugha dj ikrk] vr %  mldh 

ÅtkZ 13.6 eV ls de gksxhA  

 E (ykbeu Js.kh dh izFke js[kk) = 91.8 eV  

 E(ckej Js.kh dh f}rh; js[kk) = 22.95 eV  

 E(cszdsV Js.kh dh vfUre js[kk)=7.65eV (de)  

 E (ik'pu Js.kh dh vfUre js[kk) = 13.6 eV  

 

36. R = 

2

2

4KZe

mv . So (blfy,) , R  Z.  

  
 
37. Under similar condition of temperature and 

pressure, equal volume of all gases 
contains equal mole (or number of 
molecules) 

 rki rFkk nkc dh leku ifjfLFkfr esa] lHkh xSlksa 

ds leku vk;ru esa eksy dh la[;k ¼;k v.kqvksa 

dh la[;k½ leku gksrh gSA 

 
38.  V = 1s2,2s2,2p6,3s2,3p6,3d3,4s2 

   = 1.73 BM  

  Number of unpaired electron = 1  
 So, Charge on vanadium ion  
  = 4 + . So, x = 4 

gy.  V = 1s2,2s2,2p6,3s2,3p6,3d3,4s2 

   = 1.73 BM  

  v;qfXer bySDVªkWu dh la[;k = 1  

  blfy,, oSusfM;e vk;u ij vkos'k  

  = 4 + . vr% , x = 4  

  
39. Radial node occurs where probability of 

finding e– is zero.  

 jsfM;y uksM izkIr gksrk gS tgk¡ bysDVªkWu ds ik;s 

tkus dh izkf;drk 'kwU; gksrh gSA  

  2 = 0  or (;k)  = 0  

  6 – 6 + 62 = 0;  = 3+ 1 3   

 For max. distance r  

 (vf/kdre nwjh r ds fy,) = 
3

2
 03(3 3)a

Z


   

  
40. The given graph is for 2s orbital since it 

shows one radial node and  (r)  0  at  
 r = 0.  

 fn;k x;k vkjs[k 2s d{kd ds fy;s gS] D;ksafd ;g 

,d f=kT; uksM n'kkZrk gS rFkk r = 0 ij  (r)  0 

gSaA  

 
41. neopentyl is absent. 

 fu;ksisfUVy vuqifLFkr gSA 

 

42. (3) 
 

CH2–CH2–OH 

 

and 
 

CH2–O–CH3 

  

 are functional isomers 

  (3) 
 

CH2–CH2–OH 

 

rFkk 
 

CH2–O–CH3 

  

 fØ;kRed leko;oh gaSA  

 

43. (2) 

 OH 

NO2 

OCH3 

Cl 

 
 
44. Refer periodic table. 

 vkorZ lkj.kh ns[ksaA 

  
45. The block of an element corresponds to the 

type of subshell which receives the last 
electron : 

 28
Ni–[Ar] 3d8 4s2. 

 Group number = 8 + 2 = 10  

gy. ,d rRo dk CykWd ml midks'k ds çdkj ij 

fuHkZj djrk gS ftlesa vfUre bysDVªkWu Hkjk tkrk 

gS 
28

Ni–[Ar] 3d8 4s2 

 oxZ la[;k = 8 + 2 = 10  

 

46. Metamers e/;ko;oh 

 

47. CH2
 CH–CH CH–CH3 

O3

Zn,H O2
   

 CH2=O + O=CH–CH=O + O=CH–CH3 
 
48. Theory based. 

 lS)kfUrd  
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49. 
 

2H /Ni


 

  
 

 

50. 2H /Ni
  

(P) 

   

 2Cl /h
  + 

 

 
 

51. Volume fraction =  Volume of nucleus

Total vol. of atom
 

 

= 
13 3

8 3

(4 /3) (10 )

(4 /3) (10 )








 = 10–15  

gy. vk;ru izHkkT; = ukfHkd dk vk;ru

ijek.kq dk dqy vk;ru

  

 =
13 3

8 3

(4 /3) (10 )

(4 /3) (10 )








  = 10–15 

 
52. Energy of 1 mol of photon  

 (1 eksy QksVksu dh ÅtkZ) = AN hc


 

 = 

23 –34 8

–9

6.023 10 6.62 10 3 10

560 10

    


 

 = 213.69  103 J 
 Time taken for this energy  

 (bl ÅtkZ ds fy, yxus okyk le;) 

 = 

3

–1

213.6 10 J

100Js


  = 2136 s  36 min.  

 

53. E = 13.6 
2

2
1

2

n

 
  
 

 + KE1 

 and E = 13.6
2

2
2

3

n

 
  
 

 + KE2  

 Given : KE1 – KE2  

 = ± 2.55 = ± 13.6 
2 2

1 1

2 4

 
 

 
 

 on solving 2 equations,  
 | n2 – n1 | = 8 or  2  

gy. E = 13.6 
2

2
1

2

n

 
  
 

 + KE1 

 rFkk  E = 13.6
2

2
2

3

n

 
  
 

  + KE2  

  fn;k gS : KE1 – KE2  

 = ± 2.55 = ± 13.6  
2 2

1 1

2 4

 
 

 
 

  nksuksa lehdj.kksa dks gy djus ij]  

 | n2 – n1 | = 8  ;k 2 

 

54. Time = 1 second  LED 1  ; 
LED2

5 1
 

 Energy = A × 1 = AJ  ; 5J 

  = 500 nm   ;  = 400 nm 
 no. of photons = 2n  ;  no. of photon = n 

  
hc

A 2n
500

     ; 
hc

5 n
400

   

   
2 400 5

A
500

 
 = 8.  

gy. le; = 1 lSd.M LED 1 ; 
LED2

5 1
 

 ÅtkZ = A × 1 = AJ ; 5J 

  = 500 nm  ;  = 400 nm 

 QksVksu dh la[;k = 2n ; QksVksuksa dh la[;k=n 

   
hc

A 2n
500

   ; 
hc

5 n
400

   

   
2 400 5

A
500

 
 = 8.  

 
55. Energy of emitted photon  
 = 1.82 + 0.73 = 2.55 eV. 

 So, E = 13.6 × 1
2













2
2

2
1 n

1
–

n

1
  

  for n1 = 2 & n2 = 4  

gy. mRlftZr QksVkWu dh ÅtkZ  

 = 1.82 + 0.73 = 2.55 eV. 

 vr%, E = 13.6 × 1
2













2
2

2
1 n

1
–

n

1
  

 n1 ds fy, = 2 rFkk n2 ds fy, = 4 

 
56. 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  

 
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 
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58.  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 

 

59. 

  

  

   

 
60. (i) CH3–O–CH2–CH2–CH2–CH3 

 (ii)   

 (iii)   

 (iv)   

 (v) CH3–CH2–O–CH2–CH2–CH3 

 (vi)  
 

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

PART-C: MATHEMATICS  
 

61.  

  

 70 + 75 – t
1
 = 100 

 t
1
 = 45%  min. in P  C = 45%  

  
 t

2
 = 83% – 20% = 63%  

  min. M  E = 63% 

  
 t = 108 – 100 = 8% 

 min. in ((P  C)  (M  E)) = 8% 

 

62. x3 + 7x2 + px + q =0




x1 
   

  + + x
1
 =– 7,  + x

1
+x

1
 = p  ...(1) 

 x3 + 5x2 + px + r = 0




x2 
  

   + + x
2
 = – 5,  + x

2
 + x

2
 = p  ...(2)  

 Subtracting (2) from (1)  

  + x
1
 +x

1
 = p  

 2 2

1 2 1 2

x x p

(x – x ) (x – x ) 0

     

  
  

 (x
1
 – x

2
) ( – ) = 0 [x

1
  x

2
] 

   +  = 0  x
1
 = – 7 

  x
2
 = – 5 

 

63.  tan A < 0 and (vkSj)  

 A + B + C = 180° 

  A > 90°   B + C < 90° 

  tan (B + C) > 0 

 
tan B tanC

1– tanB tanC


 > 0  

  1 – tan B tan C > 0  

  tan B tan C < 1  
 

64. b = a2 , c = b2 ,  
c

a
= 33   c = 27a  

  b2 = 27a  a4 = 27a

  a = 3, a > 0 

  c = 81, b = 9 

  a + b + c = 3 + 9 + 81 = 93 
 

65. x2 + 3x + 1 = (x – ) (x – ).  

 Put x = 2 j[kus ij   

  11 = (2 – ) (2 – ) option (B) 

 2 + 3 + 1 = 0,  2 + 3 + 1 = 0 

 2 = – (3 + 1),  2 = – (3 + 1) 

 
2

3 1



 
 = – 1,  

2

3 1



 
= – 1  

  
2

3 1



 
+ 

2

3 1



 
 = – 2 option (C).

 

2

1

 
 

  
 +

2

1

 
 

  
  = 

2

21 2



   
 +

 
2

21 2



   
  = 

(3 1)  


 +

(3 1)  


   

 =
(3 1) (3 1)     
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 = 
2 23( ) ( )

1

    
  

 = 
 23 ( ) 2 ( 3)

1

     
= 3 (7) – 3 = 18. 

 

66. A + B + C = 
3

2


 cos 2A + cos 2B + cos 

 2C = 2 cos (A + B).cos (A – B)+ 1 – 2 sin2 C

 = 
3

2cos C
2

 
 

 
.cos(A – B) – 2 sin2 C + 1

 ( A + B + C = 
3

2


) 

 = –2 sin C {cos(A – B) + sin C} + 1  

 = –2 sin C{cos(A – B)+ sin(
3

2


–(A+B))} + 1  

 = –2 sin C {cos(A – B) – cos (A + B)} + 1  

 = 1 – 4 sin A sin B sin C. 

67. (log108)x2 – (log105)x + x – 2log102 = 0 

 (1) sum of roots ewyksa dk ;ksxQy  

 = 
10

10

10 10

10
log

(1 log 5) 5

log 8 log 8

 
     

    

=  10

10

log 2 1

3log 2 3

 
 rational ifjes; 

 (2) Product of roots ewyksa dk xq.ku  

 = 10

10

2log 2 2

log 8 3

 
  

 (3) sum of cofficient xq.kkdksa dk ;ksxQy 

 = log108 – log105 + 1 – log104 = log10 

 
8 10

5 4

 
 

 
   

  = log104 = irrational ifjes; 

 (4) Dirscriminant foospd = (log102)2 – 

 4log108(–2log102) = (log102)2 + 24(log102)2  

  = 25(log102)2 = (5log102)2  

  irrational vifjes;. 

 

68. tan x = 
b

a
,  a tan

3
x + b = 

tanx

cos x
 

  a
3

3

b

a
  + b =

b

a

1

cos x
     

 
2 2b a

a


 = 

1

cosx
 cos x = 

2 2

a

a b
  

  sin x = 
2 2

b

a b
  

 Eliminating ‘x’

2

2 2

b

a b

 
 

 
+ 

2

2 2

a

a b

 
 

 
= 1 

 
2 2

2 2 2

b a

(a b )




 = 1  a

2
 + b

2
 = 1 

69. Equation has no real roots.   

 nh x;h lehdj.k dk dksbZ okLrfod ewy ugha 

 gksus ds fy;s 

 case-I fLFkfr-I  D 0 2 – 36 


–b

2a
  < 0    

 f (0) > 0   9 > 0.

  (– , – 6]     

 case-II fLFkfr-II D < 0 

  2 – 36 < 0   (– 6, 6)  

 union of both cases gives   

 ( fLFkfr-I)   (fLFkfr-II) ls 

  (– , 6)  

   
 

   
 

    

70. y = 
tan3x

tanx
 = 

2

2

3 tan x

1 3tan x




  

  tan
2
x = 

y 3

3y 1




  0  

  y  
1

,
3

 
 
 

  [3, ) 

71. 
h

x
= tan 45º   x = h   …….(1)  

     

 
h

y
= tan30º  y = 3 h .……. (2) 

 (1) + (2) = ( 3 1)h  meters ehVj 
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72.  a  0 and rFkk   a > – 1 

   
2

2 2 n(a 1) a – 16
x .x 0

a a


  


   

  Let ekuk   f(x) = x
2
 + 

22 n(a 1) a –16
.x

a a





 

   f(0) < 0  

  
(a 4)(a – 4)

0
a


  

   a (–, – 4) (0,4) 

  but  ijUrq a > – 1 so blfy,  a (0, 4) 

 

73. f(x) = 1 + 
2

1

1 3
x

2 4

 
  

 

    

 fmax = 1 + 
1

3
0

4


 = 
7

3
 at x = –

1

2
  

 

74. converse of p  (q  ~ r) is (q  ~r)  p 

  ~(~q r)  p 

  ~(r ~ q)  p 

gy- p  (q  ~ r) dk foykse (q ~r)  p gSA 

  ~(~q r)  p 

  ~(r ~ q)  p 

 

75.  a > 0, Letekuk  f(x) = ax
2
 + bx + c     

 
f(1) a b c 0

...........(1)
f(0) c 0

    


  
  

 a < 0        

 
f(1) a b c 0

...........(2)
f(0) c 0

    


  
  

  (1) & (2)   c (a + b + c) > 0 

 

76.  Here ;gk¡ , cos 2x + 2 cos x = 1    

  2cos
2
x–1 + 2 cos x – 1 = 0   

 

   cos
2
x + cosx –1 = 0  

  or ;k cos x = 
1 5

2

 
, neglecting 

 
1 5

2

  
  
 

  as – 1  cos x  1 and vkSj 

 
1 5

2

  
  
 

 < –1  

  cos
2
 x = 

2

5 1 6 2 5 3 5

2 4 2

   
   

 

 

  sin
2
x (2 –cos

2
x) = 3 5 3 5

1 2
2 2

    
       

   

  

  = 
5 1 5 1

1
2 2

   
    

  
 

 

77.  

 

p q ~q p   ~q ~(p   ~q) p   q ~(p    q) ~(p   ~q)   ~(p   q)

T T F T F T F F

T F T T F T F F

F T F F T T F T

F F T T F F T T

      

 
 

78. +  +   = 0 ;  3    = 1  

 
2 
+ 

2 
+ 

2  
+ 2= (+  +  )

2 
 

 
2 = 0 – 2= – 6    

 
2 


2 


2  
= (1)

2
 = 1 

 
2 


2 
+ 

2


2  
+ 

2


2
 = (

 
+ 

  
+ )

2
 

– 2 (+
 
 +

 
)  

 = 3
2
 – 2.(1)(0) = 9 

 Now equation  rFkk lehdj.k x
3
 – (– 6) x

2
 + 

 9x – 1 = 0 

 x
3
 + 6x

2
 + 9x – 1 = 0 

 

79. 
3 cot76 cot16

cot76 cot16

  

  
  

 =
3sin76 sin16 cos76 cos16

sin16 cos76 sin76 cos16

    

    
  

 = 
2 sin76 sin16 cos 60

sin92

   


  

 = 
cos 60 cos 92 cos 60

sin92

    


 

 = 
1 cos 92

sin92

 


 = tan 46° = cot 44° 

 

80. )qp()q~p(   

 = )qp()q~p(~   

 = )qp()qp(~   

 = qt)qq()pp(~   

 = t 

 

81. n(A – B) = 1681 – 1075 = 606  

 = 576 + 2 × 3  5  

 



 

Corp.           Reg. & Corp. Office: CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.)-324005 
 

Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in 
SOL01JBMPT2230923C1-14 

Toll Free :  1800 258 5555 | CIN: U80302RJ2007PLC024029 

 

82. Let ekuk f(x) = x3 + bx2 + cx + d 

  b + c + d = 0  ......(i) 

  4b + 2c + d = –4 ......(ii) 

  9b + 3c + d = –18 ......(iii) 

 by (i), (ii) and rFkk (iii) 

  b = –5, c = 11, d = –6 

  f(x) = x3 – 5x2 + 11x – 6 

 Alter :  f(x) = (x – 1)(x – 2)(x – 3) + x2 = x3 

 – 5x2 + 11x – 6 = x3 – (x – 1)(5x – 6) 

  f(4) = (3)(2)(1) + 16 = 22 

  

3
6 6

f
5 5

   
   

   
 Nowvc f(x) = x3  

  x = 1 or 
5


  

  f(0) f(1) = (–6)(1) < 0 

  one root in (0, 1)  esa ,d ewy 

 

83. c(a – b) = a(b – c) ac – bc = ab – ac 

  2ac = ab + bc 

  
2ac

b
 = a + c  

2ac
b

a c



  

 Now vc 
log(a c) log(a c 2b)

log(a c)

   


  

 =  

4ac
log(a c) log a c

a c

log(a c)

 
    

 


  

 =  
log(a c) 2log(a c) log(a c)

log(a c)

    


= 2 

 

84. 
    

2 2X cos   Ysin  4 X cos  Ysin  X sin  Ycos  (Xsin Ycos )          
  

 =  aX
2
 + bY

2 

 
 (1 + 2 sin2) X

2
 + (1–2 sin2) Y

2
 – 

 (cos2) XY =  aX
2
 + bY

2 

 
 cos2= 0 = 45°

 

  a = 3 , b = – 1 

85. x  
1

x
    x

3
 – 4x

2
 + 4x + 8 = 0 

 sum ;ksx = –
4

1

 
 
 

 = 4  

 

86. log3/4 log8 (x2 + 7) + log1/2 log1/4 (x
2 + 7) 1  

 =  2  

  log3/4

1

3
  log2 (x2 + 7) – 

 log2

2
2log (x 7)

2


  =  2 

 let (ekuk) log2 (x
2 + 7) = t  

  log3/4

t

3
  – log2

t

2
  + 2 = 0  

  log3/4

t

3
  + 1 – 2

t
log 1

2

 
 

 
  = 0 

 log3/4

t

4
  = log2

t

4
    

  
t

4
= 1  t = 4 

  log2 (x
2 + 7) = 4 

 this gives  vr% x = ± 3 

 

87. (2 – x) (x + 1) = p  

  x2 – x + (p – 2) = 0 ...(1) 

 (1) has both roots distinct & positive   

 tSlk fd lehdj.k  (1) ds ewy /kukRed ,oa 

 fHké&fHké gS] 

   (i) D > 0  (ii) f(0) > 0   (iii)  
b

2a


> 0   

 (i) D > 0   p <
9

4
   

 (ii)  f(0) > 0  p > 2 

 (iii)   
b

2a


= 

1

2
  > 0  (always true)   

 (tks ges'kk lgh gksrk gS) 

   (i)  (ii)  (iii)  p 
9

2,
4

 
 
 

 .  

    
 

88. 2 cos x + sin x = 1 ..... (1)  

 4 cos2 x = (1 – sinx)2  

 4 – 4 sin2 x = 1 + sin2 x – 2 sin x 

 5 sin2 x – 2 sin x – 3 = 0  

 (sin x – 1) (5 sin x + 3) = 0  

  sinx = 1, sin x = –
3

5
  

  cos x = 
1 sinx

2


 (from equation (1) ) 

 when sin x = 1 

 7 cosx + 6 sinx = 7 
1 sinx

2

 
 
 

+ 6 sin x  

 = 7
1 1

2

 
 
 

+ 6 × 1 = 6 Ans. 
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 and when  sinx =
–3

5
  then  7cosx+ 

 6sinx = 7 

3
1

6 35

2 5

 
  

 
  
 

= 
28 18

5


= 2 

gy- 2 cos x + sin x = 1  ..... (1) 

 4 cos2 x = (1 – sinx)2  

 4 – 4 sin2 x = 1 + sin2 x – 2 sin x 

 5 sin2 x – 2 sin x – 3 = 0  

 (sin x – 1) (5 sin x + 3) = 0 

  sinx = 1, sin x = – 
3

5
   

 cos x =
1 sinx

2


  lehdj.k (1) ls tc sin x = 1 

 vr% 7cos x + 6 sin x  = 7 
1 sinx

2

 
 
 

+ 6 

 sin x  = 7 
1 1

2

 
 
 

+ 6 × 1 = 6 Ans. 

 vkSj tc sin x = – 
3

5
  rc 7cos x + 6 sin x   

 =  7

3
1

6 35

2 5

 
  

 
  
 

 = 
28 18

5


 = 2  

89. tan9° – tan27° – tan 63° + tan81°   

 = (tan 9º + tan81º) – (tan 27º + tan 63º) 

 = sin90º sin90º 2 2
– –

cos9º cos81º cos27ºcos63º 2sin9ºcos9º 2sin27ºcos27º


 

 = 
2 2 2 2

– –
sin18º sin54º 5 – 1 5 1

4 4




  

 = 
8 ( 5 1– 5 1)

4
4

 
  

 

90. x4 – Kx3 + 2Kx2 + Lx + M = 

 
  

   = K,    = 2K,    = – L

 = M  

 2 + 2 + 2 + 2 = ( +  +  + )2  – 

 2      

 K2 – 4K = (K – 2)2 – 4  

 (2 + 2 + 2 + 2)
min

 = – 4   

 

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