JEE | NEET | FOUNDATIONS

WEEKLY TEST TYJ TEST 16 UNISION
SOLUTION Date 08-12-2019

[PHYSICS]

1. Let displacement equation of particle executing SHM is
y =a sinmt
As particle travels half of the amplitude from the equilibrium
position, so

a .
Therefore, E =a sint

or sinmt =

or wt =

or t= or

T ( 211',)
or t= as W = —
T

60. Given,

and

~

or t=—
12
Hence, the particle travels half of the amplitude from

equilibrium in l S.
12

N

4. . Time period of a simple pendulum

1
reen |1
g

It is indepandent of the mass of the bob. Therefore time
period of the pendulum will remain T.

6. (b) Use the law of conservation of energy. Let x be the
extension in the spring.

Applying conservation of energy

2
mg. —%kx2=0—0 = x__._’/:’g_
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7.

8.

9.

10.

11.

12.

»

(c¢) The two displacement equatfons are y, = a sin(@?)

and y, = b cos(wt) = b»sin (wt + g)

yeq=y1 +)2
=asin 0t + b cos ot

. . /4
=asin ¢ + b sin (a)t+5)

Since the frequencies for both SHMs are same, result-
ant motion will be SHM.

Now Aeq =.[a* +b% +2ab cos%

(d) As springs are connected in series, effective force

constant
11,1 _ . _ kk
k &k k +k,

Hence, frequency of oscillation is
pe L [E_ 1 [k
2r\Nm  2n\ (kj+ky)m

© n=_1 [Kettective

2 m

Springs are connected in parallel
Kg=K,+K,=K+2K=3K

1 f(K+2K) 1 f3K
= n=s—»:,|—~=— [/
2 m 2n\' m

(a) As springs are connected in series, effective force
constant v
1 1 1 2

kg k k kT2

Hence, frequency of oscillation is
pe L ffer o 1 | K
“2z\'m  2z\2M

The motion of planets around the sun is periodic but not
simple harmonic motion.

For freely falling case the effective g is zero, so that
frequency of oscillation will be zero.

1 fgff
As f=—|Z5L
2n ¥V A

_1 o

2 VA
f=0
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13.  x(t) = Acos(wt + ¢)

where, ¢ is the phase constant.

14. y1 =5[sin2mt + /3 cos 2mt]
=10| Lsinane + —@Cos 2mt |-
2 T2 '
=10 cos%sian + singcos Zntjl
r n
=10 sin(Znt + E)J: A;=10
. n
Similarly, Vo = Ssm(ZRt + «Z)
= A, =5
A 10 _2
Hence, —=—==
A 5 1
15.  Phase difference Ad =0, - 0,
=3% _T%,
6 6
_2n _m
6 3

16. In SHM, the acceleration is ahead of velocity by a phase angle
n
z
Velocity
A
Vmax E :
N\ im2 T
(0] . T
Acceleration '
Vmax| /-\
T/2 T
(o ik
v =A® sin (cot + g)
a= A’ sin (ot + &)
17.

The average acceleration of a particle performing SHM over
one complete oscillation is zero.

18. . 1
By using k 3

Since, one-fourth length is cut away so remaining length is

4
" th, hence k becomes — times ie, k’ = 4 k.
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19.

20.

21.
22.

23.

24.

25.

For the given figure,
1 |k
f=—_[2% ...(@)
2 \ m
1 [
2n \'m
If one spring is removed, then 1(eq =k and
, 1 |k
fl=—_ = ...(ii)
2t V\m

From Eqs. (i) and (ii), we get
g

f

e,

Vel

In a complete cycle of SHM, potential energy varies for half
the cycle and kinetic energy varies for the other half of the
cycle. Thus, for a time period T, the potential energy varies

for I time.
2
3
5 Resultantamplitude —./32 42 =5
2
2 If t is the time taken by pendulums to come in same

phase again first time after t =0 .

and Ng = Number of oscillations made by shorter

length pendulum with time period T .

N, = Number of oscillations made by longer length

pendulum with time period T} .

Then t=NgTg =N, T,

= NS2JT\/E—NLX2TL' f& ('.'T—ZJT\/I)
g g [

= Ng=2N, ie.if N, =1 = Ng=2

h
| From the relation of restitution — = ¢®" and

0 V5

1 (4 1 (4Y
>l-—=|=-|=>=-=|=

2 \5 2 5
Taking log of both sides we get

logl-log 2 =n(log4 —log5)
0-0.3010=n(0.6020 - 0.6990)

2n
h, = hy(1 —cos60°) = % =1-cos60° = {ij

-0.3010 = —nx0.097 = n=
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[CHEMISTRY]

26.
The conjugate acid-base pairs are (HCl, CI") and (CH;COOH3,
CH,COOH).
27.
The conjugate acids are H,0, NH;, HC = CH and CH,CH,. Their
order of acid strength is CH,CH, < NH, < HC = CH < H,0. Their
conjugate base follows the reverse order.
28.
NH; donates pair of electrons while BF,, Cu?* and AICI, accept
lone pair of electrons.
29.
Acid —2— Conjugate base, Base L M Conjugate acid
30.
#.07 (acid), H,0 (conjugate base) and not OH".
31.
32.
For each weak polyprotic acid K, >K, >K_,
33.
H,O is the weaker base, hence, its conjugate acid is the stronger
acid,
H,0 +H"=—=H,0"
H,O is the weakest acid, hence, its conjugate base is the strongest
base.
H,O==0H +H'
34.
pH [HCI] = 2.0
[H]1=102M
[HCI]=1072M
Volume = 200 mL
pH [NaOH] = 12.0
pOH= 2.0
[OH]=10"M
[NaOH]= 102M
Volume = 300 mL
NV, (acid) =200 = 162 =2
NV, (base) =300 x 1072 =3
N,Vy= N T,
Thus, resultant mixture basic.
N(OH") = NV, - N — 3-2 =2x1073M
W+V, 500
pOH =-log (2 x 107%) = 2.7
pH=14-pOH14-27=113
35.

1072 x10+107 x990 0.1+ 0.0990
1000 1000

[H7] after mixing =

10,1990
1000

pH = (log 1.99 x 10%)

pH=4-03=37

=1.99x107
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36.

L 50x107M + 50107
[H']=
100

pH = log (1.99 x 107%)
pH=2-074=1.26

=55x107°M

37.
On heating pure water the value of ionic product of water increases
ie, K, =10"*at 25°C and at 100°C, K, = 10~'2. Thus pH and pOH
both become 6 at 100°C (pH and pOH = 7 at 25°C).
38.
(a) At 25°C, [H'] in a solution of 107* M HC1> 1077 M.
(b)[H']=10"M.
(©[OH]=4x10°M = [H]=25%10"M
(d)[H*]=10°M
39.
K, c-h;mges with temperature. As temperature increases, [OH"] and
[H7] decrease.
40.
The dissociation of H;BO, is
H;BO, + H,0 - H,BO; + H,0"
- [H,BO;][H;0"] _ (0.18).x —73 x g0
fH;BO,] (01.0)
or x=[H,0"=4.1x 10710
or pH=-logx=-log(4.1 x107'%) =939
41.
(a) HCI NaOH
1 1
A = —x100=10 —x100=10
No. of milli eq. 10 x 10
So solution is neutral
1 1
—x55=5, : —x45=4.5
(b) 10 X 5 10
] -
f=_:l0 AM, }]:2
(H) 100 ’
1 1 .
() ]T)X]O:E ]—0x90:° Basic
(d) l><75*15 1><25—5
5 577
[H]=0.1M,pH=1
42.
Initial Final
pH =12 pH=11
[H1=101M (H)=101"M
[OH]=10"M [OH]=10"M

fnitial no. of mole of OH = 10
Final no. of mole of OH =103
So no. of mole of OH™ removed = [0.1 — 0.001] = 0.009
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43.

pK, =—logK =-log1x10712=12,
K_=[H]OH]=10"
[H']=[OH7]
= [HJF=10"%[H"]=10"% pH=—log [H] =-log 106 =6.
H,O is neutral because [H'] = [OH] at 373 K even when pH = 6.
(d) is not correct at 373 K. Water cannot become acidic.

. -~ K, ¢
Relative strength of weakacids =__|| =% x —-
N -\ 'Ka: CZ
2x107* J

K
.. Relative strength = \/[K: ] (v C=Cp)= [2)(10_5

Relative strength for HCOOH to CH;COOH = J1o:1

44,

45,

pH=13
[H]=10"M
[OH]=10"M=0.1 mol L™!
[Ba(OH),] = 0.1 N,
= 0.1 x 100 = 10 milliequivalents
46.

Meq. of HC1 =10 x 107! =1
Meq. of NaOH =10 > 107! =
Thus both are neutralised and 1 Meg. of NaCl (a salt of strong acid

and strong base) which does not hydrolyse and thus pH = 7.
47. 7
48.  [H']=[OH ]
K,=[H"1[OH] =10"!*
A[H*1=107, pH =-log[H"]=7.

49. pH=-log [H'];[H"]=0.01N
pH=—log [107%];pH =2

50. NaOH is a base, so that its pH > 7
[MATHEMATICS]

51.  (a) Radius of circle is

2+3—4‘_L
V5 | 45
1

Therefore, equation is (x — 1) + (y + 3)% = 5

or x2+y2—2x+6y+1+9:%

or 5x? +5y% —10x + 30y +49 = 0.

52. (b) Centre of circle = Point of intersection of diameters = (1, -1)
Now area =154 > m? =154 =>r =7
Hence the equation of required circle is
x-12+(w+1)2 =72 o> x® +y%? - 2x+ 2y =47.
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53. (b) Centre (1, 2) and since circle touches x-axis, therefore, radius is equal to 2.
Hence the equation is (x-1)% +(y-2)? = 22
= xZry?—2x-4y+1=0.
Trick : The only circle is x? +y% - 2x—4y+1=0, whose centre is (1, 2).

54. (¢) 2yg%-c=2a (i)
2f2-c=2b ... (id)
On squaring (i) and (ii) and then subtracting (ii) from (i), we get g° — f% = a® - b2.

Hence the locus is x? —y% =a? - b2.

55. (b) The diameter of the circle is perpendicular distance between the parallel lines

7 o 4 7/2 3
(tangents) 3x-4y+4 =0and 3x-4y—-—=0 and so it is equal to ——+ ==. Hence
2 Jo+16 49+16
radius is 3.
a
56. (c) Centre is (2, 3). One end is (3, 4).
P, divides the join of P, and Oin ratio of 2 : 1.
Hence P, is 4_3,ﬂ =(1,2.
2-1 2-1
57. (c) In the equation of circle, there is no term containing xy and coefficient of x% and y?

are equal. Therefore 2-q=0=q=2 and p=3.

58. (c) Here 2yg*-c=2a=g%-a?-c=0..... (1)
and it passes through (0, b), therefore
b2 +2fb+c=0 ....(ii)
On adding (i) and (ii), we get g2 +2fb =a? -b?

Hence locus is x? + 2by = a® - b? .

59. (d) See condition for circle and also condition for circle to pass through origin i.e. origin
satisfies equation of circle or ¢=0.

60. (b) x=2+3cos@,y=3sin6-1
x2+y?=4+9cos?0+12cos0+9sin® 6 +1—65sin6
=14+12cos@ - 6sinf
=4(2+3cos0)-2(3sinf-1)+4
= x?+y? =4x-2u+4
= (xP-4x+4)+ (VP +2y+1)=9
= (x-22+(y+1%¥=9, .. centre is (2,-1).
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61. (b) Here the equation of AB (chord of contact) is
0+0-3(x+0)-4(y+0)+21=0
= 3x+4y-21=0 .n(i)

CM = perpendicular distance from (3, 4) to line (i) is
3x3+4x4-21 4

V9+16 5

16 2
AM =JAC? -cM? = Ja -2 =221
25 5

AB:ZAM:%M )

62. (b) Point is inside, outside or on the circle as S, is <, >, = 0. For point (- 2, 1), §; <0.

63. (©) v=mx+c isatangent, if ¢ = +ay1l+m? , where m=tan45° =1

~. The equationis y = x+ 6\/5 .

64. (c) Radius of given circle > Perpendicular distance from the centre of circle to the given line.

Ji1675> 32 44 m
= + +9 > 92160

= 125>-10-m=>m+10> 425 = -35<m<15.

65. (@) T=x++3y-4=0
(1,\3)

-
N

Hence the required area = % x4x+3 =23,

66. (b) Length of tangent is ,/g

2
Equation of circle is x2 + y2 — ' -0

a

I’2

Hence S, =a? + g% - —.
a
67. (c) Let P(x,, y,)be apointon x2 +y?% =4 . Then the equation of the tangent at P is XX, +yy, =4 which meets the
coordinate axes at A(i, 0] and B (0, i} . Obviously, (a) and (b) are not true.

X1 W
Let (h, k) be the mid-point of AB.

Therefore h=£,k=£ ie, x =Z,yl =E
X 1 h k
But (x;, ;) lieson x% +y% =4.
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68. (d) Here radius of circle is

I3
J* [©_F

Now AB2 = AC% —BC2 =3 _2_
ow 2 2

= There is no possible value for AB.

Aliter : Since the point (1, 1) lies outside the circle, therefore no such chord exist.

69. (c) The common chord of given circles is
2x-6y-4-a=0 (i)

Since, X2 + ? = 4 bisects the circumference of the circle x> + v* — 2x + 6y + a = 0, therefore, (i) passes through
the centre of second circle i.e., (1, - 3).
L2+4+18-4—-a=0=a=16.

70. (a) ltis xx; +yy; =a® ie, 5x—-3y =10 .
71. Here the centre of circle (3, - 1) must lie on the line x + 2by+7=0.
Therefore, 3-2b+7=0=b=5.
72. (c) Centres of circles are C,(2, 3) and C,(-3, - 9) and theirradiiare , =5 and r, = 8.

Obviously r; +r, = C;C, i.e., circles touch each other externally. Hence there are three common tangents.

73.  The centre of the given circle is (1, 3) and radius is 2. So, AB is a diameter of the given circle has its mid point as
(1, 3). The radius of the required circle is 3.

74.  Let P=(x;,y;). Thetangentat Pis o +yy, +3(x+x)+ 3@y +y;)-2=0 ... (i)
Co-ordinates of Q satisfy (i), 5x-2v+6=0,x = 0.
So, 3x; +6y; +7 =0 and Q =(0,3)
PQ? = xZ +(y; —3)? = xZ + v — 6y, +9
=11-6x, -12y,, (= x?+y2+6x, +6y, -2 =0)
=11-2(3x; +6y,) =11-2(-7) = 25 . So, PQ =b5.

75 Radius = perpendicular distance from (1,-3) to
. |13+12-5

3x-4y-5=0, ie =2.
52
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