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[PHYSICS]

Imax = Imin _ (‘ﬁ:_i_\/g)z_(\[a_@f
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There are three and a half fringes from first maxima to fifth minima as shown.
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4.

A , :
At path difference 5 phase difference is 3

T

=1, +1,+ 21, cos 3

So the required ratio is

N, —no)t
nyAy (N = Ny)
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dr2| 2d/3
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31,

F’¢y

v

0

T

Imax=4ID
31,
41, =0.75

=2d/3 -d/2

we know that P will be the central maxima (at which path difference is zero)

d d

d
Now OP = E—E—E

. The 2 sources are.

As O is a maxima, Hence OP = p.

420
= 2 (3d)’
3d?
et  A="_
9 2D
For dark fringe

Path difference = (2n - 1)-);-
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9.

10.

11.

According to lens maker’s formula,

1 1
—= Dl —-—
7w ’(Rl RJ

For given concave lens,
R,~—3cm and R,=-4cm

S
or .t . .5-1)(‘“3)
v (-12) 12
1 1 -1 1
or -+ — —=—
v 12 12 24
1 1 1 =-1=-2 1
or - = - —— = ===
v 24 12 24 8
or v=-—8cm.

Here, f,=0.15m,u,=3/2,u,=4/3

According to lens maker’s formula,
1 1

(3/2)

f__i

1 C .
'f—;‘-—z ..(l)
i
R,
[¢/2_ 1.
“lars!
fi‘f% .. (if)
From eqns. (i) and (ii), we get;
Ju _C 8 _4
fi 2 C
or fo=4 f,=4%x015m=06m.

As shown in the figure, the system is equivalent to
combination of three thin lens in contact.

1 1 1 1
—_—t— +—

AN

By lens maker’s formula,
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I e

i 1.3 1]

775 10" 20 8]

s|” 80 | 5l3o]
or f=—%cm=.—6&6cm

Hence, the system behaves as a concave lens of
focal length 66.6 cm.

12.

Here, f| =20 cm, f; =25 c¢m.
The effective power of the combination is,
P=P+P= 1 + 1
ho f
100 100
=—4+ —
20 25

=5D+4D=9D.

. 100
- P d T =—
( (in dioptre) 7n cm)]

13.

Here,v=+15cm, u=+(15-5)=+10cm.

According to lens formula,
1 1 1

14.

Given: u+v=80cm ..(1)

and m=‘—£ =+3 (i)

u

The image is inverted, v = 3u

u+3u=8cm or u=20cm
1 1 1

+—==— or f=15cm

2 6 f

Object is between F and 2F (u = 20 cm). So, real,
inverted, magnified image is formed beyond
2F (80 cm > 30 cm).

v>2 f.

15.
For a plano-convex lens,

It

Given: p=15 f=20cm
R=@u-1f=015-1)20=10cm.
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16.

17.

18.
19.

20.

21.

Focal length of each plano-convex lens = 24 cm

for the liquid 16113,%:(;1—1) (I_ﬂ:l"T“
LT B ol
60 12 6

or p=16.

i1, 1 __d

f h L hhA

11 1 0.5
or —_———

f 02702 (02)02)
or 1/f=5+5-05%x5x%5
or 1/f=10-125=-25
or f=-(1/25)=-04m.

Lens maker's formula,

1 1 1
g
f R, R,
(where, R, = s, R, = 0.3 m)

-5

or

or or A =1mm

n.aD
= y=np= a4
Y oy ~ 0.06xx :17_&-
= 5 ~ tan (0.06°) 180 r
103 x 7 n
= 006 = - =1
= " g 3

.
e
L
o
~
~e,
e
.
S,

— < —p|°

Hence; only one maxima above and below point O. So total 3 bright spots will be present (including point ‘O’

i.e. the central maxima).
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22.

23.

24,

25.

26.

Lets take any general point S on the line AB.
ulearly: for any position of S on line AB; we have for A PQS:
PQ + QS > PS {in any triangle sum of 2 sides is more then the third side}
= PS - QS < 3\
As PS — QS represents the path difference at any point on AB = it can never
be more than 3A. Now minimas occur at.

% 3 5L
2'2'2
so 3 minimas below R (mid point of AB) and 3 also above R.

only.

For maximum intensity on the screen,

d sin @ = nA
or sin® = ﬂ = (n)(2000)
d (7000)
="
T35
Since, sin@ 3 1
y n=0,1,2,3 only.

Thus, only seven maximas can be obtained on both
sides of the screen.

1 11 .
7 =37 (1)
Given, f =10cm (as lens is converging)
u = —8cm (as object is placed on left side of the lens)
Substituting these values in egn. (i), we get;
1_1 1 o 1 _ 1 1
10 v -8 v 10 8

or

or v=—=-40cm

v_—40

We know that when convex lens is made of three
different materials, then it has three refractive
indices and therefore three focal lengths. Hence,
number of images formed by the lens will be three.

[CHEMISTRY]

(a)

CI‘@CH —CCl;—Cl

Cl
DDT
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27.

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

(d) Its vapours are non-inflammable (i.e. do not catch fire).
Hence used as fire extinguishers under the name pyren.

(d) SN, reaction gives racemic mixture with slight predominance
of that isomer which corresponds to inversion because SN,
also depends upon the degree of ‘shielding’ of the front side
of the reacting carbon.

(b) Chloroform is oxidised to a poisonous gas, phosgene
(COCl,) by atmospheric gas.
CHCI, + O — COCl, + HC1
(b) Vinyl chloride shows resonance,
W - .
e i Y gt 1, — cH=C!
Due to resonance C—Cl bond has partial double bond
character so bond is broken with difficulty.

Mg/ether

(¢) CH,.CH,Br —— C/H,.CH,MgBr
Br
HO
——>CH; . CH,;+ Mg
OH
E

(A) Fluoro benzene

(b) Sandmeyer's reaction.

(d)
NO, NO,
© Br,/FeBr, @\ $nCl, ©\
— 2
HCl
Br

NdNO
HBF ,0°C

@
N,BF,

Br
(¢) Gammaxane
Cl ONa OH
© () +NaoH —> @ LT @

Sodium phenoxide Phenol

(d) Resonance stablization and the hybridisation of C attached
to halide cis sp?.

(c) With ethoxide base, most substituted alkene (I) is formed
as the major product. In the formation of (II), C,H,O™ takes
proton from less hindered B-carbon, hence less activation
energy and greater rate of reaction although stability of
product determines it content at equilibrium. Also, since E2
reaction is an elementary reaction in which halogen leaves
in the rate determining step, iodide leaves most easily and
fluoride with maximum difficulty.
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39. (b) CH; — CH — CH, — CH, + KO —>2zffsnle ,
|

(alc)
Br

40. CH;CH,0H—"2" ,CH,CH,Br—2XH , ey, - cH,
H,SO,

CHyCH,OH 22— CH, - CH,~HSO,
41. Electron withdrawing — NO, group has very

strong —] and —R effects so, compound 3 will be
most acidic.

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

acidity)
. Correct choice : (b)

44. e CH, — — B,
CHy—CH,—CH=CH, "

CHs—CH,— CH,—CH,
(Y) l Br
CH;—(CH,)s—0— CH,—CH,
(2)
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CH; CH,
+ +
45. H,c—C—CH=CH, —— H;C—C—CH—CH,
CHs CH,
2° Carbocation
) (less stable)
CH,3
LZMetyl, y c—C—CH—CH; —22»
shift + -H
CH;3
3° Carbocation
(more stable)
CH;
H3C _C_(fH_CH3
OH CH,
46.
47.
48. (CH,),~C=CH S8t 5(CH,), ~CH-CH,
ydro genation
CH, éHs
49,

50. The hydrogen atom which is attached to triple bond is acidic

[MATHEMATICS]

51.

Resultant of Z"andgb means E’+F.
Here E’+F=(2?+f+£)+(?+2f+3£)
=37+37+4k
o1 @+b1=32+32+42 =01 9+16
=4,
52.

—

—_—
AE = AB
—
AB

+
o5 -
a+b

-+

+

53.

If PV. of the fourth vertex be ¥ , then
T+ +35 +50)
2
A A A A A A
_+jHE)+(Ti+9j +11k)
2
(.- diagonals bisect each other)
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54.

55.

56.

57.

58.

59.

=2 o5
PV.of p =22%8

PV.of A+P.V.of P

PV.ofQ = >

From geometry, we know that [ED] is equal to
half of [AB] in length and is parallel to {AB],

therefore, AB =2 ED .
A

—_— — — — —_— —
AC - BD =(AB + BC)-(BC + CD)
e e e

=AB-CD = AB + DC

_— — ——
=AB+ AB =2 AB

Let D be the mid-point of segment [BC], then

2AD = AB + AC
= E:%{(3f+4i?)+(5?-2}’+42)}

=47- }\ + 42
Hence required length of the median

——
=|ADI= AD

=8+ 1?2 +42 =33 -
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60.

61.

62.

63.

64.

R
1 d+bl<l = 1 Z+b 1 <1
- -
= (a+b)(a+b)<l

N — —
= 1adP+1b12+21a11blcosb<]

= l+1+2cosB<l

= 2cosf0<-1 = c050<—-;-

= -I1<cosB< - %

(-—=1<cos <1 forall 9)

2n
= cosns::ose-:cosT = n23>—2—n.
3

A A A A A A
(F=2]+k)(4i-47+7k)
V2 b (-4t 72

=4+8+7_B
81 9
. Pk .
axB=| 2 3 -1|=-107+97+7k
-1 2 -4
A
JE ? ‘? k a_p
and axy=[2 3 -1|=4i-3j-k
11 1
- -
la+bl=la-bl
— -
iff 1d+bP=la-b?,
— - -
i, iff (3+B)(2+b)=(a—-b)(a-b)
- -
ie, iff 4g+b=0,ie,iff al b .
-
3+3+E’=6=>I2+b+?l=0
= |Z+b+ R =0
- —
= (a+b+c)(@+b+c)=0
-
= 1dP+IbR+ICP
- -
+2(a b+b-c+c-a)=0

AVIRAL CLASSES

CREATING SCHOLARS

www.aviral.co.in




=——WEEKLY TEST SOLUTION - TARGET- JEE

65.

66.

x-y+z=0 (1)

A A A
= (—z=Mi+x=-2)j+(y+x0)k
=—27-7+k
= —z-y=-2,x-z=-lLy+x=1 _..(2)
From (1) and (2), we obtain
x=0,y=1,z=1.

-
b =(0,L1).

67.

-
Since ¢ is coplanar with @and b , therefore,

. . -

a unit vector at right angles to @and ¢
. . = I
= a unit vector at right angles to a and b

- o o =
axb axb
= — or - =
- -
laxbl laxbl

68.

and 1 axb P +(3-b)>
= (ab sin 6)? + (ab cos 0)2 = a2 b,

—
0 being the angle between Zand b

= | @xbl= Jazbz —(@b)?
=\lz2 2 (3 5)2.
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69.

70.

71.

72.

73.

= AB ,
therefore,
5D, = — o
a+b+c=BC+CA+AB =0
- -
= a+b =-c¢
- o = -
= (a+b)xc=(-c)xc
e
= axXc+bxc=
P - -
= bxec=-axc
= o
= 'bxc:?xa’
. e
Similarly, cxa=axb
- = —
Hence, axb=bxc=cxa.

—
Since 2+2b and 5a-4 F are perpendi-

cular, therefore, (7+2b) (Sa—4b)=0

- =
= 52-a-8b-b+10b-a—4a-b=0

-
= 5-8+6b-a=0
F-Z’: == = cosO=

=

il

= 8]

3
6

I o=

—
where 0 is the angle between aand b .

B

(@xb)?+(a-b)? = 144

-
= lal?biP=144 (Legrange’s Identify)

N
= 42 pP=144

=5 —
= Ib1°=9 = |bl=3.

Given
A A N
(?+?+£)_(2+b)1+61 -2k -1
:I' @2+b)? +62+22
= 2+b1+6-2 =J(2+b)2+4o

= (6+b)2=44+4b+ b
= 8b=8 = b=1
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First, we note that

- 77 — - -
la+b+ciP=1alP+1bP+lc?

w
—_~
=
~—

Y

3
2
a)<
@b R+lb-R412-

=2 FR 2062 +21 0P

=l

=2+2+2-2[
<6+3 [Using (1)]

4. (a) We have AP =-3i-j+10k
. | AP|=9+1+100 =110
[¥]|=5
—(i+j+k) =33
AN = Projection of AP on 6i +3j-4k
[AP.6i+3-ak| |-18-3-40 =
- =461
| 16i+3j-4k| | | Jﬁ |
75.

(d) The Givenlinesare r, =a, +ib;, r, =a, + ub,
Where a; =4i-3j-k; b; =i-4j+7k
a, =i-j-10k; b, =2i-3j+8k

i ik
|byxby |=[1 -4 7|=-11i+6j+5k
2 -3 8

Now [(a; —a;) by by]=(a, —ay).(b; xby)
=(-3i+2j-9Kk)(-11i+6j+5k)=0

[(az —a;) by by]
|by xb, |

Therefore, shortest distance = =0.
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