JEE | NEET | FOUNDATIONS

WEEKLY TEST TYJ -1 TEST - 35 R
SOLUTION Date 12-01-2020

[PHYSICS]

(a) Time required for a point to move from maximum
displacement to zero displacement is

T 1
[f=—=—r0

4 4n

1 1

n=—=————=147Hz
4t 4x%0.170

(b) Since the point x = 0 is a node and reflection is tak-
ing place from point x = 0. This means that reflection
must be taking place from the fixed end and hence the
reflected ray must suffer an additional phase change
of 7 or a path change of A/2

S0, if Yincident = @C0s(kx — @1)
= Yreflected = AC0S(—kx — w1t + 1)

=—acos(wt+ kx)

(¢) Critical hearing frequency for a person is
20,000 Hz.

If a closed pipe vibration in N mode then frequency
of vibration

2N -1)v
n=—( P, ) =(2N-Dn
(where n; = fundamental frequency of vibration)
Hence 20,000=(2N-1)x 1500 =>N=7.1=7
Maximum possible harmonics obtained are

1,3,5,7,9,11,13 :
Hence, man can hear up to 13® harmonic
=7-1=6

So, number of overtones heard = 6
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4. (d) Path difference (Ax) =50 cm = %m

.. Phase difference A¢ = 27”

Ax=>¢=—21£x%=n'
2_7r
3

= A= \/az +a* +24? cos(zTﬂja

Total phase difference = 7w —g =

5. (a) Infirst overtone mode, / = %

b Lol oam

4 3 3
Pressure variation will be maximum at displacement
nodes, i.e., at 0.4 m from the open end.

6. (c) The frequency of 4, n, = n+%n

and the frequency of B, ng =n —%n

According to question, n, —ng =6

o) ()
n+—n|—|n-——n|=6
( 100 100

T in=6 = n=@=120H
100 5
The frequency of 4

ng= n+in =120+ix120
100 100

=1224Hz

v 10
7. (a¢©) vmx=aw=E=I6=1m/s
= aw=ax2an=1
_10°

=— v a=10"
n o (v a m)

=

Since v=nl=>/l=1=—31—0—=27cx10'2m
n 10°/2rx

2INm

ll+12+l3=1=>£+£+£=£
n n, m n

1 1 1 1
—_—=—— 4 — 4
nomon, m
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T + o T,
9 (@ <v>=v1-;v2= \/_12 \/—2

21
= Time taken = ————
a(JT;, +/T)
Alternate Solution:

21
on solving we get t = ————+—
(T +T3)

10. (c) Atr=0, y=10sin27r(-520—;)

11.

12.

Change in pressure will be maximum at y = 0

(2m)(50x) _
22
=(3m)(22)

or x=0.66m

y=0at 0,7,2m, 3, ... 100x7

(c¢) Force closed pipe, f =% ,n=13,5..
UL . Y
40 (4)(93.75/100)
e W __ B0 e

40 (4)(93.75/100)
Required =264 Hz

(¢) The situation is shown in the fig. Both the source (en-
gine) and the observer (Person in the middle of the
train) have the same speed, but their direction of mo-
tion is right angles to each other. The component of
velocity of observer towards source is v cos 45° and
that of source along the time joining the observer and
source is also v cos 45°. There is number relative mo-
tion between them, so there is no change in frequency
heard. So frequency heard is 200 Hz.

Observer

* Engine
v cos 45°
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13.

14.

15.

16.

17.

18.

19.

20.

(eH

(a) When the train is approaching the stationary observer

frequency heard by the observer n' = U+—U°n
v

when the train is moving away from the observer then
v-yy

frequency heard by the observer n" =
v

it is clear that n" and n” are constant and independent
of time. Also and n' > n".

(b) Equation of A, B, C and D are

ys =Asinot, yg = Asin(et + 7/ 2)
Ve = Asin(et —-7/2), yp = Asin(ot — )

It is clear that wave C lags behind by a phase angle of
7/2 and the wave B is ahead by a phase angle at
wl2.

The particle velocity is maximum at B and is given by

dy

—=(v =wA

dt (0p )

Also wave velocity is = —p=2
dt k

So slope gz _ O =kA

dx v

(d) Given equation y =y, sin(w t—¢)

at t=0, y=—-yysing
this is the case with curve marked D.

(c) We know frequency n= ik L noc L

2w " i

i.e., graph between n and \/; will be hyperbola.

(c) Energy density (E) = d =27%pn?A2
v

Ve = @A = 2mA = E « (v,,.)*

i.e.,, graph between E and v, wil be a parabola

X

symmetrical about E axis.

(c) After two seconds each wave travel a distance of 2.5 x

2 = 5 cm ie. the two pulses will meet in mutually
opposite phase and hence the amplitude of resultant
will be zero.

(c) ng=341+3=344Hz or 338Hz

on waxing Q, the number of beats decreases hence
ng = 344Hz
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[MATHEMATICS]

41. (b) sin6+cos6':1:>isin8+icosﬁz 1

V2 V2 N
Dividing by v12 +12 =2,

we get sin[@ + %) = % = sin%
= 9+%=mr+{71)”—:>9—mr+{71)“%7%
2 1 2 T
42, (c) sin?8 === sin —:>9—mrig.

4
43. (b) c0529:§:c052(£}:>9:mri£.
4 6 6
V3 1 N2 z 2 _
44. (d) 7cos€+§sm9=7{dl\ndmg by {(3)F +12 =2}

= sir{a + E] = i = sin[ﬂl
3) J2 4

= O=nz+(-1rZ-Z,
4 3
.2
45 (d 1—(:0526=3:'> 1—(1—2231n 9) -3
1+ cos 20 1+ (2cos*6-1)

= tan’0=3= Q:nni%.

46. (a) tanm0 =tann@ = mo = pr+nd = 0 = L~
(m-n)
Hence different values of ¢ are in A.P. with —*— as common difference.
m-n
47. (b) 2sin Acos® A—2sin® Acos A = 25sin A cos A(cos? A —sin® A)
=2sin Acos Acos 2A =sin 2Acos 2A = %sin 4A.
48 C sin @ + sin 20
’ 1+cosB +cos 26
_sinf+2sinfcosd _ sinB(1+2cosh) tano
2c0s20+cos®  cosB(l+2cos6) ’
Trick : Put ¢ = 30°, since for ¢ = 30°no option will give the common value.
49. (b) Given that sin8 +sing=a  ..... (i)
and cos@+cos¢=b ... (ii)
Squaring, sin®@ +sin® ¢ + 2sin @ sing = a®
and cos® @ +cos? ¢+ 2 cos@ cos ¢ = b?
Adding, 2+ 2 (sin 8 sin ¢ + cos 8 cos ¢) = a® + b?
2,2
=>2cos®@—¢)=a’ +b?>—2= cos(f0—¢) :%
20-¢
:>1ftan 2 :az+b2—2
1+ tan? o-¢ 2
2
20-9

= (02+b2)+(a2+b2)tan2%7272tan

=2-2tan? 6—¢
2

4-a®-pb? 26— ©—g¢) l4-a2—b2
=t — ta =
a® +b? oy 1 a +b®

Trick : Put =2 4 =0°, then a=1=b

21
0—¢
2

.. tan

=1, which is given by (a) and (b).

Again putting 0 = g =¢, we get tan 0 ;} =0, which is given by (b).
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50. (b) cosA:%:»sinAzg

L.H.S =16(sin 3A-sin 2A)
=16sin A(3—4sin® A— 2 cos A)

=16.£(3-4.1—23J=-ﬁ.

4 16 4
51 d cos A _ cos A(l +sin A) _ (1+sin A)
' 1-sinA cos® A cos A
A 2
) (cosE +sin EJ B cos% + sm%
B A | A
[cos% + sin %J (cosg —sin %J COSE —sin E
1+tan é A
= — (Dividing N"and D" by cos —]
A 2
1-tan
2
= tan(E + é}
= 773
52. (a} cosla/2)= —1' 1+ (:205a
cosa=—1-sin®a [-- alies in 1™ Quadrant]

14
__{_i__i . 5 ___1
=—1 o5~ F o cosla/2)= 5 = Ao’

53. (¢) v cos30 =4cos®0 - 3coso

3
c0539=4i(a+lJ —3l(a+1]
23 a 2 a

2
= cos 38 =l(a+lj{(a+lJ —3}
2 a a

= 00536'=%(03 +ai3).

54. (d) 5inA=%:>tanA=—%, (90° < A<180°)

A
2tan— A
tanA=—%_, (Let tan—==P)
2 A 2
1-tan“ —
2
= _A__2P . 4p? ep_4-0
3 1-p2
-1 . . A
= P= <> (impossible), hence tanE =2.
55. (¢} sin15° =sin(45° -30°) = V31 =irrational
2.2
cos 15° = cos(45° - 30°) = V3+1 =irrational
242
. sin15° cos15° = %(2 sin 15° cos 15°)
=Lanzoe =L 1_1 = rational
2 22 4

*. sin15° cos 75° = sin 15° sin 15° = sin® 15°

_{E—IJZ 4-243 _

= irrational
242

8
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56.

57.

58.

59.

60.

(a) Let M = E (Say)
sin @ + cos @ D
Then N =3sin@-4sin® 0 —(4cos® @ —3cosd)
= 3(sin & + cos 8) — A{sin® & + cos® 9)
= (sin 0 + cos 0){3 — 4(sin? 6 - sin 0 cos @ + cos® )}
E+1 _ (sin @ +cos@){3—-4(1 —sin@ cos @)} +1
D sin@ +cos @

=3-4{1-sinfcos@)+1 =4sin@cosf =2sin26 .
acosf bsin@

+
Va®+b?  ya? +b?
=+a® +b? sin(@ +¢)

Since, -1 <sin(@+¢) <1,

Then —+va® +b? <sin(6+¢) <va®+b? .

(d) Let f(0)=5sin%0+4cos® @ =4 +sin®0
- f@)=4+0 (- sin0 > 0)
. The minimum value of f(©) is 4.

(d) AM. = GM.

2 2
_tan"0+dcot”0 4 cot? 0.9tan” 0

2

= 9tan? 0 + dcot® 9 2 12
Therefore, the minimum value is 12,

(d) Given that ABCD is a cyclic quadrilateral.
So A+C=180°=A=180°-C
= cos A =cos(180°-C)=-cosC
=cosA+cosC=0 ... (i)
Similarly, cosB+cosD=0 ... (ii)
Adding, cos A+cosB+cosC +cosD =0.

(d

—

acos@ +bsin® =va® +b? [
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