DACE-IIT . MEDICAL

MUMBAI/ AKOLA / DELHI / KOLKATA / GHAZIABAD / NASHIK / GOA / BOKARO / PUNE
IIT — JEE: 2023 TW TEST (MAIN) 3 YRS.

TOPIC: SIMPLE HARMONIC MOTION

DATE: 19/12/21

Answer & Solution
1. (D)

Using Snell’s law, n, > n, because i <r, n, >n, because e >r,and n, >n, because e >1i.
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v, -1 -5
1 1 4
or —=—-l=——=orv,= m
v, 5 5
Now, v, —v, —g—[—éj
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Again, L = n
u
or [ =—-L10= —[ij[jj =-Im
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Again, =+ = L
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7. (D)
Distance of image from the plane surface is as follows :
4
X =—
1.6
d
= 2.5cm(dapp =L“alj h I
u
) P
For the curved side 8cm
E L_ 1-1.6
4 x, 8

x,=-3.0cm
The minus sign means the image is on the object side.
I1,=(8-25-33)cm=2.2cm

8. (B)
Deviation by a sphere is 2(1' —r)
Here, deviation 8=60° =2(i—r)
or i—-r=30°
r=i-30°=60°-30° =30°

_sini _sin60°

sinr sin30°
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9.  (C)
ZABO = /0AB =0,

1 2
sin@, =—=—
po3
Applying Snell’s law at 4
sini__ 3
sinb. 2
sini = (ij(éj -
2)\3
or i=90°

10. (D)
Let R be the radius of curvature of each surface. Then

%z(l.S—l)(%+%j.

For the water lens,

(i)

1 2

fo3f

Now, using 1 =i+i+L , we have
h hHoh

i 2 2 4

.1, _ 4
£ r3f 3
F=3L
4

11. (D)
Only convex lens can form a real well as virtual image.
So, the given lens is a convex lens.
Let /" is the focal length of the lens and » the magnitude of magnification.
In the first case, when the image is real :
pw=-16
v=+16n
So, applying 11 = 1
v u f
1 1 1
I S
lon 16 f
or 141216 (1)
nf
In the second case, when image is virtual:
u=-6
v =—6n
f=+f
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1

L
—-6n 6 f
L) (i)
n f
Adding (i) and (ii), we get

2=2 or f=1lcm
f

12. (A)
The refractive index, nn, (from medium 1 to medium 2) for two given media 1 and 2 is give by

_ speed of light in medium 1 (¢, )

nn, =
" speed of light in medium 2 (c,)

_ wavelenght of light in medium 1(2,)

~ wavelenght of light in medium 2 (1)
Now, nn, = m_3
n 4
¢, =2.0x10"° ms™
A, =500nm

5 2.0x10° 500

4 ¢, A,

13.  (B)

o1 .
or sini, =— or i =30°
2

14. (D)
Clearly, power of system is zero.
1 1 5

20 f 201
1 15

L2 rp—cis
20 20y O/ = Tlem

15. (O
P=(1.5—1)(25ﬂj =20D

P =(1.5—1)(2—20j =16.67D

Decrease in power =20D —-16.67D =3.33D
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16. (D)
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or =——+— or —
15 10 y 30
or =30cm
17. (D)

For convex mirror, u+v=12x2=24cm (because for plane mirror, distance of object = distance of
image). Also, here for the convex mirror u = 20 c¢m, therefore v =4 cm. Hence, using

1 1 1

v u f
We find f =5cm

18. (B)

>
= o=

20cm 10cm
As shown in figure the distance between the lenses should be 30 cm.

19. (B)
Power of the system decreases due to separation between the lenses.
So, the focal length increases.

20. (B)
1. 1.1
u v f
du dv dv du
e _v_2=OO e
v2
or dv=-——du
u
=—10X10x9ms’1:—1ms’1
30x30
21. (2)
For magnification +2,u =—x,v=-2x and f =2.0m
From l—l:l,wehave L+l=l
v u f -2x x z

CENTERS: MUMBAI/ DELHI /AKOLA /KOLKATA /NASHIK / PUNE / GHAZIABAD / BOKARO / DUBAI # 6



x=10m
For magnification of -2, u =—y,v=+2y, f =2.0m
We have LJrl:l = y=3.0m
2y 'y 2
So, distance to be moved = y—x=3-1=2m

22. (9
When object is placed at the focus of the lens, i.e., at 22 cm from the lens, image will be formed at
infinity. Shift in the position of object:

25-22 :(l—ljt
n

= 3:{1—%} = t:(3)0(.15'5):9cm

23.  (6)
Let both the images are formed at /. For S|, the image is virtual and for §,, the image is real.

f= 9cm
1 S,

. I
l—J

For S, : it 1t t.1 (i)
v u f -y -x 9

For S, :l—;:l ..(ii)
y —(24—x) 9

From (i) and (ii),

1 1 2

— 4 J——

x 24-x 9

= x° —24x+108=0
= x=6 cmand 18 cm
But x< f.

So answer is 6 cm.

24,  (3)
Given, i =60°,5=30° and 4=30°.
We have c=i+e—4
From Eq. (i), we get
30°=60°+¢—-30° or e=0
So, r, is also zero, then 7, = 4 =30°
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So, 1= s'mz _ s%n600 :\/3
sinz;  sin30

Hence, the value of @ = 3.
25. (8)

A'B’ is the apparent position of bottom of container, at a distance //p from water surface.
A

' 14-h
14 f :
A' i Bl h
Y
A

B
If the container seems to be half filled. Then
14—h:ﬁ = 14—h=% = h=8m
u 4

26.
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27.

28.

29.

30.

(8)
2 g2 2 2
f=D d”_50"-30 —Sem
4D 4x50
(8)

When object is placed perpendicular to the principal axis,
image size = mx(object size)

or 4=mx2 = m=2

When object is placed along principal axis,

Image size = m” (object size) =4x2 =8 mm

)

Image is at «, so apparent position of object is at focus.
d,.=25cm

Shift = 5 cm =(“—_1Jz:>t=15cm
U
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31.  (B)

32. (D)
Only electrons are allowed to move, positions of nuclei don6t change.

33. (O
No empty orbital in N.

3. (A)
53] D .w
CH, =CH—CH—CH—NH,

35 (B)
TNH: is electron releasing group via resonance.

36. (A
Only electrons are allowed to move, positions of nuclei don6t change.

37. (B)
Maximum +M effect.

38. (D)
TCHzs is a positive inductive effect group.

39. (O
TNH:2 is a negative inductive effect group.

40. (B
FCH2COOH
41.  (B)

TCN is electron withdrawing group via resonance.

42. (C)
TOH is electron releasing group via resonance.
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