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Mass of galaxy = f(fpdv
rRk
= [, —4nr?d
fo —Anrdr

= 4mk| OR rdr

AmtkR?
M =

= k,R?
2 1

F = mw?R

T? < R

Am
2. (d) %= 0.6
= (5 + 3c0s6280t)sin(211 x 10%t)
maximum Amp. =5+3 =8V
minimum Amp.=5-3=2V

\'

N |l

from the given option nearest value of minimum Amplitude =
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~ beyond Ci.e. —o <u<C
~ real, inverted
and unmagnified

4. (c)

atx =S5 cmy=nh
_w?(5)* 25w”

h
2g 2g

5 (¢
6. (d)y = 4cx?
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( Y w?a
x =a),8ca=——
g
J8cg=w
2\/28c=w

7. (b) Permanent magnet must retain for long use and should not be easily demagnetised.
8. (d)given,d =1 mm

A =632.8 nm
D =100 cm
y =127 mm
Ax = dsin 6
© (6 =small)
Ax = dtan 8

_dy 1x1073x1.27x 1073
D 100 x 10~2

Ax

=127x10"°m
= 1.27um

9. (C)U=n1CV1T+n2CV2T

5 3
=3X=-RT+5X=RT

2 2
30
= —RT = 15RT
2
. BE
10. (a) energy density = e
0

1

&C =7
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1
HO_CZEO
B =JUX 2p,

1
= [1.02Xx 1078 X2 X ——4mw X 9 x 10°
J1 02X 1078 X 2 X g——7z4m X 9 X 10

=+/25.62 x 10715

= /25600 x 10-18

=160 x 107°

= 160nT

11. (d)

12. (a) pitch = Veos 60°, T = 22

:4x105x%x%(?)

_4m X 10°x 1078
B 0.3

_ 4Xx3.14x% 1073
T 3x%x10°t

~4%x107%m
~ 4 cm

13. (@) f = - E

given, u, = u,&L, = L, as identical

o f AT
:>Tx_fxz_<450)2_(3)2_9
T, f2 \300/ \2/ 4

T
X =225
Ty

14. (d)
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Mg oSO g

JVR? — (R — a)?

9 =
CoSs R

to pull up, T = Tpg
FR > mgcos 6R

forminF,F,;, = mgcosf

R —a\?
Fmin:mg 1_< R )

15. (a)

2kg _ 2000

n( mOIES) - 235gm 235

no. of nucleus = Ny X n

2000

= 6.022 X 1023 x
235

=51.25x 1023

total energy released = 200 x 51.25 x 1023MeV

=102.5 x 102°MeV
=102.5%x 1025 x 106 x 1.6 x 1071¢ ]

=164 X 10°M]

164 x 10°M]

30%x24x60x60S
= 0.063 X 103MW
= 60MW

power =

16. (b)
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75 >

<

forx < d,

1qE x?

V=T mg

dy 1qE 2x

- — X —
2
dxly—q 2m Vgl 4

Ed
Slope=m =tanf = — L~
mg

equation of straight line,

y=(tan@)x +c

Ed
= - <—q 2) X+c
Ed? .
(now for C,atx = d,y = — ;Imvg put in (d)
qEd? qEd?
- 5 = = > +cC
2mvg mV;
Ed?
2mvv3

forx >d,asno E

_ (qEd +qu2
Y= mv? x 2mvé

_qu(d )
y_mvg 2
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® — 4+
36km/h
e B 1T 72km/h «——
(m) =20m/s

Vin = Vina +Va

= (-1.81 + 36Dkm/h

—( 18><5+36x5)
=\ " 18 18)™/s

= (—=0.51 + 109)m/s
=9.5Im/s
Vors =i — V5
= 9.5{ — (=200)m/s
= 29.5 m/si
18. (¢)

S

) ATy

0 25 50 75

T T 100
A n%'g B
2mg

Tyt @DOULB =0
T X 100 cm = mg X 50 cm + 2mg X 25 cm
T =1mg

19. (b) L.C. = 1MSD — 1VSD

L.C. = 0.1MSD
1MSD = 1 mm
L.C.=0.1 mm

ve zero error = +7 X L.C.

= 0.7 mm
Reading = (3.1 cm + 4 x L.C ) — zero error

=31cm+ 0.4 mm-— 0.7 mm
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= 3.1 cm — 0.03 cm (as given 1IMSD = 1 mm)

=3.07 cm
20. (d)
V’.‘
m ) 3m ] 3m
€ UL"'@ ---zvx
5= 0 T
(before collision) (after collosion) ) - -~~~ Y
b =D

mul + 0 = mvj + 3mV2)

now, K.E conserved as elastic collision

SKE, = IKE;
1 o2l o 1o 2+v2
I LA S L W R
2 UZ
Su=vi4+—+—
3
2 4
L2 _X 2
3% =37

3x sin0

from work energy theorem

Wy + Wr = AKE
mg3xsin  — umgcosOx = 0 — 0
= mg3xsin 8 = ymgcos 6%

3tanf = pu
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T, = 293 x (10)?/5
5 2
AU = nC, AT = 5 x ER<293 X 105 — 293)

25 2 25R
=—-Rx 293 (105 - 1) =—-x293(25- 1)
_ 25x8314x293x 15

2
= 45675] = 46 k]

23. (9)

hc

T ¢ +eV
hc eV
iy

eq.(a) ¢ +eV

eq.(b) B ¢+ ev

4
3eV
3¢+T=q§+eV
5 _eV
¢_4
_eV
¢_8
hc— + eV
78 "¢
V_8hc
Y T972
hc 8 hc
0p=F =37
1hc
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hc _ hc
llth - 91

A ;{th = 9A
24. (15)

¢ = BAcoswt

E = —¢ = BAwsin wt
dt

Emax = BAw (0 = %)

T
=3%x107°x 7R% x —
TR 202

=15x10"°V
= 15uv

25. (40)
26. (a) In HCN, CN~is acts as nucleophile, attack first that —CHO group which has maximum positive charge. The
magnitude of the (+ve) charge increases by —M and —I group. So reactivity order will be

CHO CHO
CHO CHO
NO, NO, OCH, OCH,
(-M) (-1 (1) (+M)
27. (d) Bredig's Arc method
28. (a)
29. (b) Mn?*[Ar]3 d® it can form low spin as well as high spin complex depending upon nature of ligand same of

Ni2* ion with coordination no 4 . It can be dsp? or sp3i : e low spin or high spin depending open nature of ligand.
30. (c) C1+ 053 — ClO + 0,

Chlorine monoxide

31. (d)
32. (b)
*CHO
; CH.,
e Y )
: COOH

2,5-Dimethyl-6-oxohex-3-enoic acid
33. (d)
(A) is (B) true &

(R) is correct explanation of (4)
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34. (d) For ideal Gas

d_PxM
~RT

d v/s T — Hyperbolic

AN

at

v

>
dv/s— - St. line
N
at
/TS
dv/sp — Stline
d N
P

. 'lI' Graph is incorrect

35. (a) Bunsen Burner & measuring cylinder are not Required. As titration is already on exothermic pro cess
36. (c) carius method

0 ' r_ 0.08 __§929__ 0
mass % of ' Br' = o172 X 100 = oy = 46.51%

option (a) mass % = % x 100

2Xx80x100
252

(b) mass % =

1x80X100 __ 8000
80+72+6+14 172

(c) mass % = %

1X80><1000

(d) mass % = 105 %o

37. (d) The gas (B) is N, which is found in air
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Fe/Mo
N, +3H, = 2NH; (Haber's process)

(Basic in nature)

NH; + H,0 — NH,OH (weak base)
(NH,),Cr,0, — N, + Cr,0;3 + H,0
NaN; > N, + Na

NH,NO, — N, + H,0

Pb(NO3), — PbO + NO, + 0,

38. (¢)

CH,

_ ®
Q/CH_CH: H30+ GCH_CH?’
—" >
Heat

l Ring expansion

&
-H*

39. (c) lonisation energy, electronegativity & electron gain enthalpy increase across a period but atomic radius

decreases
40. (d) Internal energy of 'Ar' or any gas, has nothing to do with Quantum nature of atom hence

AN
<
(V.

. . O
O

c %
-
Q

2 2
=

temp (K)

41. (c)
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@LJ/ HBr(exceso) @;/ﬁ

) KOH (Alc)
l(u) H*

|)O
||) Zn/H.,0*

CHO
| +HCHO
CHO
42. (a)
111 ]
M LT 1< Ao
LH
uspin = 4.9BM

CFSE = —0.4 X 44, + 0.6 X 24,

= [1.6 + 1.2]A,
= —0.44,
M 1
R L < A
1] 1
CFSE = —0.6 X 3A + 0.4 X 3A,
= —1.8A; + 1.2,
= —0.6A;
43. (a)
44. (a)
45, (b)
46. (48)
Zogpin
m

1
log(x/m) = log) + ;10g(p)

y=cCc+mx
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Intercept € = log;, = 0.4771

slop=%:2,k:3

X

= = k(P)/" at P = 4 atm

X

=~ =3x16=48
m
47. (96500)
Cu(s) + Sn*?(aq) = Cu*?(aq) + Sn(s)
ES, =-016-0.34
= —0.50
AG® = —nFE°
= —2x 96500 x (—0.5)
= +96500

AG = AG® + RT#nQ

25
= 96500 + 3 %X 298 x 2.303log(1)
AG =96500 Joules

48. H,0(¢) — H,0(g)

AEyap = AHy,p — AngRT
= 41000 x 5 — 5 x 8.314 x 373
= 189494.39

49. (6) Na,[Fe*2(CN)g(NOS)]
Na,[Fet*0,]
[Fe3(CO)s]

50. (5)

I

I
E

/(I: CH,
OH

Total chiral carbon = 5

K YYa
51. (a)T.4 o=

H.C

t:2x —y = 0 is parallel to T

=>Ti2x—y=1
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Now compare (a) & (b)

_ 1

"
1

Ry

x, =8/A&y; =2/2

64 4

(x1,y1) lies on hyperbola = =L

= 14 = 22
Now = x? + 5y?

64, 4
A Tk
_st_
=%

6

|x|+5 <1
x2+1

52. (¢) -1 <

—x2—-1<|x]|+5<x*+1
case - |

—x2—1<|x|+5

this inequality is always right Vx € R
case - 11

x| +5<x?+1

x2—|x| =4
x| = |x]|—4=0

2 2

<1 +\/1_7> <1 —\/1_7>
[x]| — [x]| — =0

1-+v17 1++vV17
2

x| < Ulx| =

2

not possible

< —-1- \/ﬁ] [1 +V17 )
X €| —oo, U , 00

2 2

1++17

a =
2

53. (d)

f(x) is continuous
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atx=1=>ae+—-—=c¢
e

atx=3=>9c=9a+6¢c>c=3a
Now f'(0)+ f'(b) =e
>a—b+4c=e
>a—e(Ba—ae)+43a=c¢e
=>a—3ae+ae’+12a=e

= 13a —3ae +ae’ =e
e

>2q=———
=13 3¢+ e?

54. (d)%~a-ar=27=>a=3

a
—+a+ar=s
T

1+1+ —S
r r—3
+1—S 1
r r 3

r+1220rr+1S—2
s s

>3o0r-<-1

Wl
Wl

S=Z9o0rS<-3

S € (—o0,—3] U [9,)

55. (a) 3y? < 8 — x?

R:{(0,1), (0,=1), (1,0),(=1,0), (1,1), (1,-1)
(-=11),(=1,-1),(2,0),(=2,0),(=2,0),(2,1),(2,~1), (=2,1), (=2, 1)}
= R:{-2,-1,0,1,2} - {-1,0,—1}

56. (c)

.2 . 21
1+ sin—5- + icos 5
. 2w, 2m
1+ sin—g5- — icos 5

2m\\ 3

1+cos(%—27n)+isin(%—7)

1+cos(%—2?ﬂ)—isin(%—%r)
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57 .. 5m\°
1+COSE+lSIDE

50 .. 5m
1+COSE—lSIDE

5m 57 .. 5m)\°
ZCOS%{COSE + isin %}

220557 fcos 3T fsin 31
COS36 C0536 lSlrl36

cis (g—g) ’

Il
(@)
P
%)
e
b—\|5
N
S
~

I
O
P
%)
/
|U‘l
S
—
I
|
~| 3
| =~

57. (d)C:y =x%+7x+2
Let P: (h, k) lies on

C

Curve=k=h?+7h+2

Now for shortest distance

h=-2
k=-8
P:(—=2,-8)

equation of normal to the curve is perpendicularto L: 3x —y = 3
N:x+3y=41

| Pass (—2,—8)

A=-26

N:x+3y+26=0

58. (d) P: 4 = [é ﬂ + L&|A| # 0&|A| = 1 (false)
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Q:A = [(1) ﬂ = 1 then Tr(4) = 2 (true)

59. (b)
60. (b) p'(a) = 0&p'(b) =0

p'(x) =alx-1)(x-2)

B P T
p(x)=a 3 > X

1 3
p(a):8:>a<§—§+2)+b=8

8 34
p(b)=4=>a<§—7+2.2)+b=4

from equation (i) and (ii)

a=24&b =-12

p(0) =b = —12

61. (d) Statement p and q are true

Statement, then the contra positive of the implication
p=>q=(q~>(p)

62. (d) 5x* + 6x — 2 = 0 <g=5a* + 6a = 2
6a — 2 = —5a?

Simillarly

68 — 2 = —5B2

Se = a® + p°

Se=a®+p°

Sy, =a*+p*

Now 6 S5 — 2 S,

= 6a® — 2a* + 685 — 2p*

=a*(6a —2) + p*(68 —2)

= a*(=5a?) + B*(~582)

= —5(a®+ )

=58,

=6SS+586=ZS4
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63. (c)
3
dy|° _2—3
dxlpapy  1_
p(ab) > 0

1+coshb=1 | p:(a,b)liesoncurve
cosh =0 b=a+sinb
b=azx1
b—a=4=1
[b—al=1

64. () e 2+ Ml =1

(0.3)
c, ﬁ+y—2 =1
4 9
(-2,0) (2,0)
(0.-3)
4(nab 1 3)
- \4 2

A=m-23-12
A=6(r—2)

65. 0) (x + V) + (x2+xy +y) + (3 +x%y +xy? + y3) + 0

1
- (x_y){(xz -y + (3 -y + (xt—y*) + 00}
x? y?
1oy
xX=y

X1 -y)-y*(1—-x)
CA-00-pE-y)

_ @y -y -y) () —xy)E—y)
A-0A-Nkx-y) A-09A-»E-y)
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_ XxX+y—xy
S (1-x0(1-y)

66. (b) For term independent of x

1 T
10—-r T
TT+1 — IOCTQIO—TﬁT x 9 -x 6

1 10—-r
Ty = IOCT (axg)

_.10—r r
. 5 £

AM > GM
3 3 ﬁz ﬁz
Now (aT o T+7) > 4[a6.ﬁ4
4 24
4 4 a6ﬁ4
(Z) Y’
a6 . ﬁ‘l- < 24

10C4 . 0.’6 . ,84 < 10C424
Tg < 10C,2*

_tor o,
Ts<gmm?
T<10-9~8-7-24
5= 4.3.2-1

maximum value of T; = 10-3 -7 -16 = 10k
k=16.7.3

k =336

67. (d) For no solution

A = 0&A1|A2|A3 * 0

2 -1 2
A=[1 -2 2|=0
1 2 1

2(2-2)4+11-1)+2A1+2)=0
—4-224+1-214221+4=0
222 4214+41=0

22-1-1=0>1=1,-1/2

PAPER -7 2020
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Equation has exactly 2 solution
68. (c) X:{1,2,.....17}
Y:{ax + b:x € X&a,b € R,a > 0}

Given Var(Y) = 216

2
%— (mean )? = 216

Yyi
271 _ 989 = 216
17

Ty, = 8585

(a+b)?+ (2a+b)? + --.+(17a + b)? = 8585
105a? + b% + 18ab = 505 .....(a)

Now Yy, =17 x 17
a(17x9)+17-b =17 x 17
9a+b=17....(b)

from equation (a) & (b)

a=3&b=-10

a+b=-7

69. (b)f 3%=f —cos xdx

2+sinx
Inly +1] =-In|2 +sinx| + k
1(0,1)
k=In4
Now C: (y + 1)(2 +sinx) = 4

ym)=a=>@+1)2+0)=4=>@=1)

., =020 =0 ()
=>b=1

(a,b) =(1,1)

70. (c)

(2x =3y 321
L{ zZ = 1 Q:(0,0,l)
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VL Dr of line (3,2,0)

> L

B.(2,1,2)
A (1,2,1)

Hp=A_B)XVL

i, = (1,—1,1) x (3,2,0)

f, = (—2,+3,5)

Plane: —2(x — 1) +3(y—2)+5(z—-1)=0
Plane: —2x + 3y +5z+2—-6—-5=0
Plane: 2x — 3y — 5z = -9

71. 9 c: (1,2)&r =1

lep| <7

|3.1 + 4.2 — k|
5

|11 -k| <5
—5<k-11<5
6 <k<16

k=17809,.....15 = total 9 value of k

C

:

- L

72. (2)
E—b2+|3—¢%=8
(@-b) - (d—b)+(@-&)(@-7)=8

a?+b*>—2a-b+a*+c*—2a-c=8
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2a° +b*+c?>—2a-b—2a-c=8
a-b+a-c=-2

Now |G + 2b|% + |d + 2¢/?
=2a%+4b*>+4ct+4a-b+4a-c
=2+4+4+4(-2)

=2

73. (309)
74. (40)

(x—-1) (x*-1) (x"-1)
I I

lim,_4q

>14+24+3+:-...+n=820
= Xn = 820

n(n+1)

= 82
> 820

=>n=40

75. (1.5)
2
Jo llx = 1] — x|dx
1 2
=f0|1—x—x|dx+f1 [x — 1 —x|dx

1 2
= [, 12x—1|dx + [, 1dx

1
=f07(1—2x)dx+f%1(2x—1)dx+f121dx

PAPER -7 2020

= 820

[B-0)- -] (=3B

1+1
2

+
B w

1
4
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