JEE | NEET | FOUNDATIONS

WEEKLY TEST RANKER’S BATCH TEST - 14 RAJPUR
SOLUTION Date 29-12-2019

[PHYSICS]

1. (2) The horizontal components are (By); = B cos ¢, and
(By), =B cos ¢,
(By), _ cos@;  cos30° =£x«/_=£

" (By), cos@, cosd5® 2 J2

2. (d) From the relation By, = I sin ¢

;o V. _6x107 6x107°

== = =9.2x10 tesla
sing sin40.6° 0.65

3. (0

B> =B} + By =B, =\|B*— B} =/(0.57 —(0.37 =04

- B, 04 4 = 0 tan”! 4)
W = — N — i — = E i
© =B, 03 3% 3
4, (a)
. tand = L
H
tan 45° = L
H cos 30°
(Divide (1) and (2))
§=tan" [ﬁ)
2
5. (¢) Here, 6=30° and H = 0.5 oersted.
Now, Bcos 6=Hor B= 8 ,B= 0
cosd cos30°
= 1 X i = —1— oersted
23 B '
6. (a) In given case H and H, are perpendicular to each
other.
Ho
]

H
From figure tan6 = 70

= @=tan’! (ﬂ)
H
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7. (a) In first case

tan@ = B—V . (1)
H
Second case

- ... (i)
By cosx

tanf” 1

From equations (i) and (ii), =
tan® cosx

By cos x

8. (@

From figure at equilibrium

tan 60° = &
F

9. @ T'=Z=>T'=g=1sec
n 2

10 © T=2m i =TT =722 T,
MB,,

T
11. (@ T'=—

n
12, (© T [Bys _ 60710 [(By)s
T (By)y  60/20 36x107°

= (By)s=144x107°T

13. (c) When magnet of length [ is cut into four equal parts.
then

rn':ﬂ andl'=i; ot M’:ﬂXi:ﬂl:M
2 2 4

New moment of inertia

2
wiL
I,__w12 4'(2) 1 ow

12 12 16 12
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Here w is the mass of magnet.

I = % I; Time period of each part

T =2nx I
M’'B,,
e . [T T
=2 =2r =—
(M /4)By AMB, 2

14.

No
V=

Vi _ | Bicosg, :ﬂ— Vi i cos @, 4
v, B, cos @, B, v, cos @,
ﬂ_(g]zcosem_gx 112 16
B, \1/4) cos30° 9 312 93~

1 |MB
15. (c) No. of oscillation per minute = = H
T

= nocJMBy; M — 4 times

By — 2 times

16.
(a) )
Magnetic
axis sﬁf' N
-7 . E
magnetic
17.
(c)
s N m RN
——2L — f—L—

Pole strength of each part =m

Magnetic moment of each part

=M'=m’L’=mL=£24—
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(b) Given v, =§—g=lsec'1 and v, =§=—sec !

W

1 |MBy 1 [MBcos¢

—_ | = [———L  (-+ B, =BcosQ)
2w\ 1 N 1 i =f 4
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18.

(b)

—

Mnet

=L

= M, =VM*+M* =\2M

19.

(b) Number of lines of force passing through per unit area
normally is intensity of magnetic field, hence option
(c) is incorrect. The correct option is (b).

20.

(b) Suppose magnetic field is zero at point P. Which lies
at a distance x from 10 unit pole. Hence, at P

10 unit P 40 unit
O ——mm - °
p—X f 30 cm >

&'10 -ﬂ —49—=>x=10cm

ar’ X2 _4117.(30_)‘)2

So from stronger pole distance is 20 cm.

21

(b) Magnetic intensity on end side on position is twice

the broad side on position.
22,

(d) For a magnet B= ﬁ.& (Nearly)

ar’ x°
B (x) S
- L _|ZL =[i] =— (Approx.)
B, \x 2x 8
2M M . B .
23. (c) Bl=———d3 .Bz‘—'F, A E‘;—Z.l

3 3
24. (¢) For null deflectio y~'—= ﬂ- =[£] =.§i
5 d, 50 125

Ho M
25. (b) Bequaloria.l =EF

26.

(b) Magnetic moment of circular loop carrying current

2 2
M=IA=I(nR*) = IH(L] IE ’M
) 4nm 1
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27.

(b) With respect to 1* magnet, P lies in end side-on
position

With respect to 2" magnet. P lies in broad side on

position.
B, = %(%) (Upward)

B .
B, =10‘7><-21i1=2><10"T,B2 =71=10 T

As B, and B, are mutually perpendicular, hence the
resultant magnetic field

By =[BE + B3 ={(2x107? +(107)?

=5x107T
28.
InC.G.S 2 i
(c) n .G 'Baxial':g:"xT ...(l)
M SM .
Beqmm‘ = T =3 .. (i)
X X '
5)
From equations (i) and (ii) Bequarerial = 36 Gauss
29.
(@) Torque 7=MBysin 6
-3 -3 . o =7 1
=0.1%x10"" x4x x10™ xsin30° =10 x4n:><5
=2nx107 Nxm
30.

(a) W = MB(cos8, —cos8,)= MB(cos0°—cos 60°)

= MB(I—lJ = MB
2

2

V3

and 7 = MBsin® = MBsin60° = MB—

2
: r=(%?-)ﬁ=>r=ﬁw

CREATING SCHOLARS

ﬁ AVIRAL CLASSES

www.aviral.co.in
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31

(d) W = MB(cos, —cos,); 6, =0°and 8, = 360°

= W=0
32.
(h) W, = MB(cos0° — cos90°) = MB(1-0) = MB
1 MB
W, = MB(cos0° —cos60°) = MB (1 = E) = -
" W1=2W2=>n=2
33.
(b) T=MBsin @
7=200%0.25xsin30°=25 N X m.
34.
(b) 7=MxB=>7=50i x(0.5 +3})
=150( X j) =150 kN x m.
35.
(¢) T=MBsin® = T <sinf
T, sing, T  sin90°
= — = =
T, sinf, /2 sin®,
. 1
= sind, :5=>92 =30°
= Angle of rotation = 90°-30=60°
36.
(b) W=MB(I - cos 6); where 8= 180°
= W=2MB=W=2x2x5x10"=2x10"2J
37.
(d)

Both the magnets are placed in the field of one another,
hence potential energy of dipole (2) is
2M,

U, = ~M,B, cos0 =M, B, = My x 20 =2

ar r

By using F = —Z—U, force on magnet (2) is
r

e te 4 (U 2t MMy

dr drian” 2 4 P
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38.(C)
39. (D)
40.(C)

B, 1
41 () B, =3B, also tanf=—"-=—=0=30°

By 3

42.

(c)

tanaorcow: tan =s/§tan6
cos@ tan 30°

tan 30° =

Again, tan 45° = tan J or sinf =tané
sin@

Now, sin’8 + cos?0= 1
- tan’6+3tan’8=1

or ta:126-1-c11'lal'15=l
4 2

1 1 7
or == or &=cot !(2).
cotd 2 o cot™(2)

w

4 (a) Frequency v « \/E
44. (A)
45. (A)
[CHEMISTRY]

46.

Glycol is used as an antifreeze in automo-
biles.
47.

Four primary alcohols of C;H,,OH are
possible. These are: '

@) CH;CH,CH,CH,CH,0H

(@) CH;CH, -CH-CH,0H
!
CH,

(if) CH3; -CH-CH,CH,0H
|
CHj,

CH,4
: |
(iv) CH; -C-CH,0H

|
CH,
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48.

ZnCl, is a lewis acid and interact with
alcohol.

]

CHy —CH;OH + ZaCly > R —0—ZaCly
H

(R =CH;—CH; —) )

@
R — O— ZnCl, - R® +[HOZnC1,]°
H
o
1 mole of carbon = 12gm of carbon
=6.023 x 10%* C —atoms.

Carbocation is formed as intermediate in the S}
mechanism which these reaction undergoes.

In the absence of ZnCl, formation of
primary carbocation is difficult which is the case
with (ii) while (i) undergoes reaction.

(iii) Tertiary carbocation casily formed due to

the stability.
OH
CH; — (IJ —CH; ——
CH,

B
CHy— C —CH; +H,0
CH;

(iv) In the presence of ZnCl,, 2° carbocation is
formed from (CH;), — C— OH
h
. @
Fo Ol CH—CH;
49.

Compound containing CH,CH(OH) or
CH,CO-group give positive iodoform test.

Cr)H
CH, CH— CH,CH,CH,CH,
H
CH; —CH— CH CH,CH,,
Hj
H
CH—CH—CHy—CH —Cls;
dny
H CH;
CH;-—CH—C —CH;
d,
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50.

51.

52.

53.

54.

55.

56.

57.

CH, -Br—XN ,cH, -oN—H0"
(A)
CH; -COOH—2284 ,CH, -CH, -OH

(B) (©)
Ethyl alcohol

CH3CH,0H—"", CH,CH, Br —2K%_,cH, = cH,

H,SO,

CHyCH,OH ¢-2—CH, - CH,~HSO,

Ethylene oxide when treated with Grignard
Reagent gives primary alcohol.
CHa_ CH, - OMgX

| SO + R-MgX —> | + H,0
CH,” CH,-R .

X
—> R—CH, - CH,- OH +Mg
NOH

CH,;0H does not have —CH(OH)CH;

group hence it will not form yellow precipitate
with an alkaline solution of iodine (haloform
reaction).

Primary alcohol on oxidation give aldehyde
which on further oxidation give carboxylic acid
whereas secondary alcohols give ketone.

CH;CH,CH,0H 2L,

n-propylalcohal

CH;CH,CHO —°L5 CH; CH,,COOH
H,C [0] HC

CH =0 ===p C=0
H.C isopropyl alcohal 4. C Ketone

CszoH +412 + 6NaOH ——

CHI4 4+ HCOONa + 5Nal + 5H,0
lodoform

CH,~CH=CH, —256 » CH,~CH,—CH,~OH
3 2NaOH/H 2 = =

202 Propanol
We know that
HZC\— ,(;H2+RMgX — (|:H2 - CiH 2
o OMgX R

H,0 CHz—(IJHz
MgOHX Gy R
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58.

Due to —I-effect of the three C—Cl-bonding
between Cl and C-atom of the OH group, CCl,
CH (OH), is most stable.

59.

Secondary alcohols on oxidation give

ketones.
Note : — Primary alcohols from aldehydes.

R R
N [0] N
CHOH ——— C=0
R/
Isopropyl Ketone
alcohol

60.

1° Alcohols on catalytic dehydrogenation
give aldehydes.
RCH,0H —=_5 RCHO + H,

i 9
1 alcohol 300 Aldehyde

61.

Water gas is mixed with halfof its volume of
hydrogen.The mixture is compressed to
approximately 200 — 300 atmospheres. It is then
passed over a catalyst (ZnO + Cr,0O,) at 300°C.
Methyl alcohol vapours are formed which are
condensed

CO+2H, —ZC20% 5 CH;0H
Compressed gas Methyl alcohol

e e
—C e O

6

N

— o+
MeO K
63. (a) CH; — CH — C(Br)CH,—]
CH, CH, .
Et,CO K

X = CH3>C c<CH3 (Saytzeff)

(CHy)CH H
= CH3>C =C <H (Hoffmann)
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64.

KMnO, (alkaline) and OsO, / CH,Cl, are
used for hydroxylation of double bond while O,
/Zn is used for ozonolysis. Therefore, the right
optionis(c),1.e.,

3CH3CH=CH, —24=2TH , (CH;CH,CH,);B
.LHZO'L, 3CH3CH2CH20H +H3BO3
NaOH
1-propanol

65.

Lucas reagent is conc. HCI + anhyd. ZnCl,.
66.

Electron withdrawing — NO, group has very
strong—I and R effects so, compound 3 will be
most acidic.

67.

This is an example of Williamson ether
synthesis reaction in which sodium alkoxide
reacts with alkyl halide and gives ether.

68.

CHCl; +NaOH = :CCl3+ H,0

=4 )
:CCl; —— :CCly+ CI

i cl
(—) C<
P i e +H0j
\Cl 2 -OE{e

o pe
=0 2 CClL
on® ©/I :
— 2HCI H

O
Therefore functional group - CHO is

introduced.

Yo7 o
o~

m—0

69.

s %
H
d H
O
~—
H
"d
l

O)ﬁ/
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70.

71.

72.

73.

OH OH
>
NO,
(iv) (iii)
(- I and - M effects, (only- I effect)
both increase acidity)
OH OH
Q- O
Q) (ii) _
(+ I effect of CH, group decreases

acidity)

.. Correct choice : (b)

Phenol is most acidic because its conju-
gate base is stabilised due to resonance, while
the rest three compounds are alcohols, hence,
their corrosponding conjugate bases do not ex-
hibit resonance

With Br, water, phenol gives 2, 4,
6- tribromophenol.

OH

+ 3Br, (excess)

OH
B Br

—_— +3HBr

Br
2, 4, 6 Tribromphenol

Due to strong electron-donating effect of the
OH group, the electron density in phenol is much
higher than that in toluene, benzene and
chlorobenzene and hence phenol is readily
attacked by the electrophile.
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74.
OH
OH
H(OH), HO
_2KOH
Reimer-Tiemann reaction.
75.

When Ar— O - R ethers are reacted with HI,
they are cleaved at weaker O — R bond to give
phenol and alkyl iodide.

0-CH,

OH
@ 1.@ —

76. (d) As this is alkaline hydrolysis.

77.

Williamson synthesis is one of the best
methods for the preparation of symmetrical and
unsymmetrical ethers. In this method, an alkyl
halide is allowed to react with sodium alkoxide.

78.

HBr/H,0,
CH—CH,— CH:“CHz_""_’(p,m o

CH3— CH),_ CHZ_?HZ
) 1 Br
CH,;—(CH,)—0— CH;—CH,
@

79.

In the cleavage of mixed ethers with two
different alkyl groups, the alcohol and alkyl
iodide that form depend on the nature of alkyl
group. When primary or secondary alkyl groups
are present, it is the lower alkyl group that forms
alkyl iodide therefore

-(I:H-CHz-o—CHZ-CHﬁHIA»
CH,
T
CH; — CH-CH,OH + CH;CH,1
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80.
CgHsONa + C,Hs1—2 5 CHsOC,Hs
Phenetole
+Nal
81.
CH; CH;
H +
H3C'—C_CH=CH2 m— H3C_C —CH—CH;
CH, CH;
2° Carbocation
) (less stable)
CH,
L 2Metyl, 4.Cc—C—CH—CH; —32»
shift + | ut
CH4
3° Carbocation
(more stable)
CH;
H3C _C_'CH_CH3
OH CHj
82.
83.
84.
CH,0H CH3
+
H 1,2-Alkyl
-H,0 shift
1* Carbocation
(less stable)
+ H
+
-H | I
H
2° Carbocation
(more stable) ~
85.

C,-OH is 3° while Cs—OH is 2°. Since 3° alcohols
are weaker acids than 2° alcohols, therefore, 3°
alcohols are stronger bases than 2° alcohols, i.e.,
option (a) is correct.
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86.

87.

88.
89.

90.

The order of reactivity depends upon the stability
+
of the carbocations formed, i.e., FCH2 CHCHB’
+ + +
FCH,CH, CHCH;’ CH,CHCH, and PhCH, .

Since the relative stabilities of these carbocations
follow the order :

+ + +
PhCH, > CH,CHCH, > FCH,CH,CHCH,

+
> FCI-I2 C HCH3 , therefore, the order of reactivity

of the alcohols (I, II, III and IV) follows the
sequence : [IV>II>1I>1

The order of reactivity depends upon the stability
+
of the carbocations formed, i.e., FCH2 CHCHB’

+ + +
FCH,CH,CHCH, CH,CHCH, and PhCH, .

Since the relative stabilities of these carbocations
follow the order :

+ + +
PhCH, > CH,CHCH, > FCH,CH,CHCH,

+
> FCI-I2 C HCH3 , therefore, the order of reactivity

of the alcohols (I, II, III and IV) follows the
sequence : [IV>II>1I>1

.
CH;—C—CH,CH; —2—+ CH3—-—ﬁ-—-CH2CH3

+O—~H o]
L J Butan-2-one

Due to almost identical sizes of 2p-orbitals of C
and F, + R-effect and —I-effect of F almost balance
each other and hence p-fluorophenol is almost as
acidic as phenol. However, p-chlorophenol and
p-nitrophenol are more acidic than phenol.
Further, due to stronger —R and —I-effect of NO,

group, p-nitrophenol is a much stronger acid than
p-chlorophenol in which Cl has only weak + R
and -I-effect. Thus, option (¢) is correct.

3° Alcohols react fastest with Lucas reagent by Sy 1
mechanism (i.e., carbocation intermediate) to give
turbidity.
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