JEE | NEET | FOUNDATIONS

WEEKLY TEST TARGET - JEE - TEST - 15
SOLUTION Date 18-08-2019

[PHYSICS]

Force
1. Stress = ——.
area
In the present case, force applied and area of cross-
section of wires are same, therefore stress has to be

the same.
Stress

Strain =

Since the Young’s modulus of steel wire is greater
than the copper wire, therefore, strain in case of steel
wire is less than that in case of copper wire.

2. When a wire is suspended from the ceiling and
stretched under the action of a weight (F) suspended
from its other end, the force exerted by the ceiling on
it is equal and opposite to the weight. However, the
tension at any cross-section 4 of the wire is just ' and
not 2F. Hence, tensile stress which is equal to the ten-
sion per unit area is equal to F/A.

3. l=ﬂ,-,1x% (F, L and Y are constant)
AY r
2
l_1=(r_2) =(2)*=4
L \n
4 If coefficient of volume expansion is o and rise in
temperature is A@ then AV = VoAl = % =0Af
- P p P
Volume elastici =———=——A=—
v A AVIV  aA@ of
FI FI F |
5. =——=——=—or Al oc-
AN Pa N T

If ¢ is halved, then A/ is doubled.
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10.

AP VAP

TAVIV AV

3
=_1.5><140X10 ~1.05x10° Pa

-0.2x107

Work done in stretching a wire .
W=%Fl=%x10x0.5><10‘3=2.5><10‘3J

Work done to displace it through 1.5 mm
W=Fx1=5x102]J
The ratio of above two work =1 : 2

1
At extension /;, the stored energy = ‘Z—Kll2

. 1,
At extension /,, the stored energy = 5 KD

Work done in increasing its extension from /; to /,

1
=5K(l§—lf>

. F
Tension, T=—-xXx

F2 Ly
= = > 2
24Y L5
F? LI FL,

U: . =
24YI5 3 64Y

According to Hooke’s law

Within the elastic limit, stress is directly proportional
to the strain i.e., Stress o Strain

or Stress = k strain
Stress
—=k
Strain
when £ is the proportionality constant and is known as
modulus of elasticity.
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11.

12.

13.

14.

15.

16.

17.

18.

Here,r=10mm=10x10>=10"m
L=1m,F=100kN=100x 10°N=10°N
Stress produced in the rod is

. F F 100x10° N
Strain=—=—=——————
4 ' 3.14x(107%m)

=3.18x10Nm™

Young’s modulus depends upon the nature of material
and not the radii of the wires.

Fl YAAI
=—— or F=—"—o
AAl I
11 -6 -3
or F=2.2><10 x2x;0 x0.5%x10 —11x10°N

U =1(Z4]12 AUwxP
2\ L

2 2

i.e., potential energy of the spring will be 25 V'

W= %Fl S Weel (F is constant)

m_n_1_1

w, 1, 20 2

1 74P 1 2x10"x3x10%x (1x107%)?
U=—x =—X

27 L2 4
=0.075]

. 1 .
The elastic pot. Energy = Estress X strain.

1 1 2
=—Y(strain)* = —Y(——)
2 2

Us (2 2_(&)2
U\ A 2

22—=25
Ui
= U,=250,

So the correct choice is (b).
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19. Orbital velocity of the satellite is

v OME yhere M is the mass of the eartt
\ ", :

. 1 M
Kinetic energy, K = —mv*= GM pm
2 2r
where m is the mass of the satellite.
K o l
-

Hence, option (b) in incorrect.

: GMp
Linear momentum, p=mv=m
’
ol
Jr
Hence, option (c) is incorrect.
Frequency of revolution, v= L = L GAZE
T 2n\ »
Vo —>
32
Hence, option (d) is correct.
3/2
20.  Time period, T = 2nR__27R
\/GMM NGMm
=

where the symbols have their meanings as given.
Squaring both sides, we get
T2 - 4 2R3
GMm

21.  Total energy of the orbiting satellite of mass m having
orbital radius r is

E=_GMm

where M is the mass of the planet.
v .

Additional kinetic energy required to transfer the sat-
ellite from a circular orbit of radius R, to another ra-

dius R, is
=E,-E
__GMm _(_ GMm)=_GMm + GMm
2Rg 2R, 2R, 2R,
otn(1_1)
2 \R R
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CREATING SCHOLARS

ﬂ AVIRAL CLASSES




=——WEEKLY TEST SOLUTION - TARGET- JEE

22.  Total energy of orbiting satellite at a height / is
__GMgm
2R+ h)

The total energy of the satellite at infinity is zero.

- Energy expended to rocket the satellite out of the
earth’s gravitational field is

AE=FE,_-E

—0-[- GMym __GMm
2(Rg+h)) 2(Rp+h)

23.  Let m, is mass of core and m, is of outer portion

4 4
m = gnR-”pl, my= g7:[(2R)3 -R%Ip,
Given that: Gmy _ Gl +my) =P

R eR* p 3

25 . i .
For two points on same orbit L = mv,r, = mvry
\Z8
;] :
Va= ®
T4

For two points on different orbits.

. GM v, (1, 12
\ v, 1.2r,

172 172
N 7y _vrg( 14 __
0" M 1.2r, ra\12r,)  raf12

26. 1 2 - [_ GMm GMm:I

g min r r
: GMm — GMm
2r-a) a
_ 2GMm(a2 - 2ar+r?)
.ar(2r —a)
GM 2(r—a)
or Vinin = X 7
: a [r(2r-a)]
So, 2(r —a)
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27.

28.

29.

30.

myr

mry=myr,n= ®

m1+m2

2 Gmm, o= G(m+my)

VZ r3
1/3
[From (i)] or »= [G(ml—sz)]
0]
(my +mp)'> =2m; +my=8
and my,—-m; =6 (given)

which gives m; = 1 and m, = 7 units

m_1

my 7

Interstellar velocity v’ = \/ oM _ R £
r (R+h)

_[2_2
=V =V

where v = projection velocity

2
Re =v- 2gR Solving vi= 238R
(r+h) 11

TT,
For observer, T’ = 2 __~S'E

= Ty (given) or, T = 2TT; Tg=Tg/2

Time period is minimum for the satellites with mini-
mum radius of the orbit i.e. equal to the radius of the
planet. Therefore.

GMm m/* GM
== V=4f—
R’ R R

;. _2mR _2zRVR
R

using M=§pR3-p Toin= é—”
V p

Using values T,;, = 3000 s
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31

32.

33.

34.

35.

36.

[CHEMISTRY]

Change in inmd energy does not depend upon both.

"'1=4-"2=%

h =§' (for monatomic gas)

% =% (for diatomic gas)

"l"'”z_ n ny
r-1 "x-1%9-1
4+05 _4 . 12
S y-17s Y1)
3 5
45 _12.5 29
= y-1"2%4"%
1 4
= 45 =29

As the process is adiabatic,
AU=-AW =146 10°] - @)
' nf 3 L "
Also, AU =nC, AT = 2 RAT=10"x 7 % 83x7J (ii)

From (i) and (ii), we get f= 5 (diatomic).

U=3RT,+3 (lTo)zﬁRTo

2 RTo+3R3

Uy=2 RT;+3 RT,=4RT,
AsU;=U;

7}=%To

Fro;.thc first la;w of ﬂlermc;dynmnics, we have
O=AU+W

For path iaf,

50=AU+20

AU=U;-U;=30cal

For path ib{,

Q=AU+W

= W=Q-AU=36-30=6cal

W, =AQ -AU =.nCp dT —nCy, dT (at constant pressure)
=n(Cp— Cy)dT
=nRdT

=2 x R x (500 — 300) = 400R
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37.

38.

39

40.

41.

42.

43.

44,

45,

46.
47.

Heat is extracted from the source in path DA and AB is

3 paVﬂ] 5 (ZpoVn) 13
AQ==R[£00 |  ZR| SR |- 2
0=3 ( R ) 2 R 2 Polo

At constant volume the total energy will be utilized in increasing
the temperature of gas
ie, (AQ), =uCAT = puC,(120-100)=80
=uc, = 30 =4J/K
20

This is the heat capacity of 5 mol gas.

. Q..  —80x200
AS= T2 = —————— =-58.6ca
T 273 K
540x18 .
AS = Jev _ 22070 a6 06 cal/K-mol
T 373

For isothermal expansion of an ideal gas,

AS,,, =nRIn % =2 x 8.314 x 2.303 log % = 26.77 J/K
1

F
For isothermal process, AS, = nR ll'l--};L
2

1
=2 X 8.314 x 2.303 log 2 = -11.52 JJK

As the process is adiabatic and reversible, g,,, = 0 and hence,
AS =0

univ

Process is adiabatic but irreversible. For it, g;, = 0 and hence, q,,, #0. AS
may be determined by first calculating the final temperature of the system. For adiabatic
irreversible process,

n-C,(T,-T,) =-P,,(V,-V,)=-P, [ﬁ_ﬂ]

3 P B, R
on ngnit,-1) =-anr,-1, 3}

3 f
or, 2 (T, - 400) = — (T, - 400X —

2[ 2 ] (2 20]

or, T, =256K
Now, AS,,; =n-C,In L pRmE
T,

1 1
5 256
=1X — X 8314 X 2.303 X log—j— -1Xx8.314 X 2.303 X logi
7 400 20

=15.63)JK

AS® = 2:S(’Pmducts - z:“‘-“Dﬁeactams
= (2 X 256.23) — (2 x 248.53 + 1 x 205.03) = -189.63 J’K

P
AG = nHTlnF2 =2 X% 8.314 X 373 x 2.303 x log%.- ~ 5684.08 ]
1

C(s)+%02(g)—>c0(g)
1
Ang :E

AH ~AU = AngRT = _; x 8.314x 298 = + 1238.78 J mol !
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48.

49.

50.

51.

52.

53.

54.

For isothermal reversible expansion W =-2.303 nRT log %

2
1

Molecular weight
NO and C;Hjs both have equal molecular weights 30 g mol™!.

For all factors being same, W o

AH for isothermal free expansion is zero.

g =+ 4065kJ mol™'
Wep ==31KJ
AE=g+W
=4065-3.1=37.55 kJ

(I) H,0(/) —— H" (ag) + OH (aq); AH =57.32k]
(IDH, (g)+ -; 0,(g) —— H,0(0); AH =-286.20Kk]
On adding I and II,

1 _
H,(g)+ 5 0,(g)—— H" (ag) + OH  (aq);
AH =5732-2862=—228.88 kJ

C+02 ——'—)COZ; AH[ =-3935kJ
cm%oz—»coz; AH, =-2831J

1
AHZ =Ame2 _AfHCO_ —Z-AfHol
1
A_fHCO =AfHC02 _AHZ - EAfHOZ

=-1393.5—-(-283)- 0=—110.5 kJ mol !

Intrinsic energy means internal energy.
AH =AE +Ang RT
For, C{5)+0,(g)——CO,(g)
AH =-393k],
An, =1-1=0, T=298K
-393=AF+0 = AE=-393kJ

AH =AE+Ang, RT

C,H5OH (1) + 30, (g ) ——> 2C0, (g) + 3H,0(!)
AE =-1366.5-(2-3) x >34 (274+273)
1000

=-1366.5 + 2.4942 = — 1364.0058 kJ
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55.

56.

58.

59.
60.

61.

62.

C,HsOH(!) +30,(g) — 2CO,(g)+3H,0(1)
AU =AH-AngRT

136447 (2-3)x 2214 (254273)
1000

=—1364.47+ 2.4776 = — 1361.99 kJ mol

Heat of combustion is burning in excess of oxygen
hence the reaction

C(s)+0,——CO,

Combustion of C is given by reaction

C(s)+0,(g)——CO0O,(g). Hence answer
is (A)

_Applying Hess's Law we get the value.
C(s)}+0,——CO,; AH=-94 Kcalmol™  ...(1)
H,+20,——HO0; aH=-68 Kealmol  ...2)

To get, C(s)+2H,(g)——CH,(g)
Multiple (2) with 2, add (1) & (2) and subtract (3)

AH=-94+2(-68)-(-213)=-17 Kcal

[MATHEMATICS]

(b} Suppose that ZA = x°, then ZB=x+10°,
/C=x+20°and 2D = x+30°
So, we know that LA+ /B+£C+ 4D =2n
Putting these values, we get
(x°) +(x® +10°) +(x° + 20°) + (x° + 30°) = 360°
= x=75°
Hence the angles of the quadrilateral are

75°,85°%,95°,105° .

Trick : In these type of questions, students should
satisfy the conditions through options. Here (b) satisfies
both the conditions ie. angles are in AP. with

common difference 10° and sum of angles is 360° .

(a) As given %{2a+(n71)d}= %{aﬂmfl)d}

= 2(1(m—n)+d(m2 -m-n? +n)=0
= (m-n)f2a+dm+n-1}=0

= 2a+m+n-1)d=0, (m=n)

" Sy = 2 0q 4 man-1)d} = 200} = 0.
2 2
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63.  (b) Wehave a, =a,=a; =1 and d, =1,d, =2, dy =3 .

Therefore, S, = %(n +1) (i)
S, = g[2n] ...... (ii)
S, :%[?m—l] oo (i)
Adding (i) and (iii),

S, +8S; = %[(n +1)+@Bn-1)]= 2[%(%)} =285,

Hence correct relation S; + S, = 2S, .

64. (d) log, x+2log, x+....... +alogax:aT+1

= log, x(1+2+...... +a):°;1
= logax_M=a_+1:>x=al/a.
2 2

65. (a) Here a=123,........ ,m; d=135,....... ,2m-1 and

66. (d) a;+ag+0ayg+055 + a9+ 0y, =225
= (a; +0y4) + (a5 +ayy) + (a1 +ay5) = 225
= 3la; +09,)=225 = a;+ay, =75

("~ In an A.P. the sum of the terms equidistant from the
beginning and the end is same and is equal to the sum
of first and last term)

a; +d; +...... +(124:%(a1+a24):12x75:900.

67. (c) Leta —d, a a + d be the roots of the equation
x% -12x2 +39x-28=0
Then (@a—d)+a+(a+d) =12 and (a-d)a(a+d)=28

= 3a=12and a(a® -d?)=28
= a=4 and a(a® -d?)=28
=16-d*=7=d=+3.

68. (a) a;=Lay,=r,a; =rZ,..

- da, +5a, = 4r +5r%

To be its minimum i(41|f+5r2):0 =r :_—2.
dr 5
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69.

n _ 1 _ n
(d) Given thatsum §- %"~V _al=r") i)
r-1 1-r

P =alar)(ar?)........ (ar™) = "y ereernl)

=gy ini2 4o p2 = gZnpnin-l) v (id)

and R:l+i+i2+ .......... upto n terms

a ar ar
1 1

:—£1+—+i2+ ......... uptonterms}
r

n n=1p1 _
Therefore , S _al-r") ar""({1-r) _ 2.1
l-r (1-r")

or (gj" = (a®r" )" =@V = p2

70. (c) Let there be 2n terms in the given G.P. with first term
a and the common ratio r.
(an 71) B 5 (an 71)

Th =
AT Ty

=>r+l=5=r=4.

71. (a

=

Since f(x +y)= f(x)f(y) for all x,ye N, therefore for
any xe N

flx) = flx-1+1) = f(x -1)f(1)
= flx=2)[f()) =...... = [f)I*
= flx)=3%, (- f(1)=3)

Now Zf(x):lZO = st =120
x=1 x=1

3(3" -1)

5.1 =120 > n=4.

2. (c) Here G =(ab)'?and G, = arl, G, = arz,........Gn =ar”

Therefore G,. G,.G,.....G, = a"r' 25+ = g"pnn+1/2

1/(n+1)
But ar™! =b=r= {2]
a

Therefore, the required product is
1/(n+1).n(n+1)/2
Gn(g) =(ab)n/2 ={(ab)1/2}n =G".
a

Note : It is a well known fact.
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73.

76.

77.

(c)

Since «, B,y,6 form an increasing G.P.,
as =fPywhere a < f<y<d.

On solving x> -3x+a=0,

we get x:%(BiM).

Also a < .

Hence « :%(3-@), B =%(3+\/E)

Similarly from x% —12x +b =0, we get

y=Li2-Jiaa_ab) s =%(12+ J144 _ap)

2
1 1
d) 1-cosa= =1+—
2-J2 |2
SCOSQZ—L:cos—: azs_”
V2 4
5__X
1-r

= 5-br=x = r:l—%

As|r|<l ie., ‘1—1
5

<1 —1<1-%X<1
5

-5<5-x<5=-10<-x<0=10>x>0
ie, 0<x<10.

(b) Since AM. > G.M., we have

a;b>@,bgc>ﬁandagc>@.

Multiplying these inequalities, we get
(a+b)(b+c)(c+a)>8abc .

) As given b? = ac and
2(log 2b — log 3¢) = loga — log 2b + log 3¢ — loga

= b%®=ac and 2b=3c = b=2a/3andc =4a/9

13a

SO

Since a+b=5—a>c,b+c=&,>a,c+a=—>b
3 9 9

It implies that a, b, ¢ form a triangle with a as the

greatest side.

Now, let us find the greatest angle A of AABC by

using the cosine formula.
2, 2 2
cosA b e —a” 29
2bc 48

.. The angle A is obtuse.
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78.  (a) Let the two quantities be a and b . Then a, A, Ay b
are in A.P.
A -—a=b-A,=> A +A;=a+b .. (i)
Again a, G;, G,, b arein G.P.

P R o S A (ii)
a G,

Also a, H,, H,, b arein HP.

1 1 1 1 1 1 1 1
e — ==
Hl a b Hz Hl Hz a b
Hi+Hy, a+b _A*+A g (i) and (i)

Hle ab Glez

GG, A+ A
" H,H, H,+H,’

79. (a) Letnumbersbe x and v .
Then A=%(x+y),,/g=6 or G? = xy

2xy _
(x+y)

= G?=4A
Also, 2A+G? =2A+4A =27 = A:%

So, x+y=9,xy =18

Hence numbers are 6, 3.

80. (b) Asweknow AM.>GM.>HM.

S AM.=15GM.=12, H.M.:%.

81. (b) Trick : Put b=1 and ¢=8 so that a=4.5 and
G, =2,G,=4.Now G} +G; =72.

Also option (b) gives this value ie. 2x2x4 x% =72.

ﬂ AVIRAL CLASSES
www.aviral.co.in

CREATING SCHOLARS




=——WEEKLY TEST SOLUTION - TARGET- JEE

82. (¢) a,ar,ar? arein GP. a,ar—8,ar? -64 are in AP,

weget = a(r? -2r+1)=64 (i)
Again, a,ar -8, ar? —64 are in G.P.

s (ar-8)% =alar® - 64) or a(l6r-64)=64 .....(ii)
Solving (i) and (ii), we get r=5,a=4. Thus required
numbers are 4,20,100.

Trick : Check by alternates according to conditions

(a) = 4, 20, — 28 which are not in A.P.

(b) =>4, 12, — 28 which are also not in A.P.

(¢) = 4, 20, 36 which are obviously in A.P. with 16 as
common difference. These numbers also satisfy the
second condition ie. 4,20 -8, 36 are in G.P.

83. (b) x, v,z are in G.P. Hence y? = xz
.. 2logy =logx +logz
= 2(logy+1)=(1+logx)+(1+logz)
= l+logx,1+logy,1+logz arein AP.

1 1 1
= > ,
l+logx 1l+logy l+logz

are is H.P.

84. (d) %[Zsinﬁ + 2(:050 ]2 fzsinOZCoSU ( +AM. > GM)

— ZsinH +2cos@ > 2.2(sir\9+cosa)/2 '''' (l)
Now (sin@ + cos8) = V2 sin(@ + 7 /4) = —/2
for all real 0

251110 +20050 > 2'2(sin0+w50)/2 > 2'2—\5/2

- 25in9 +2c059 > 217(1/\@)

85. () (a-»-b)-iz-(c-»-cz')2 @+blctd

or§>m orl>M

Also M >0.S0,0<M<1.
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86. (d) b=a+d,c=a+2d,where d>0
Now a” (a+d)?,(a+ 2d)*are in G.P.
a+d)* = a%(a+2d)?
or (a+d)? =+a(a+2d)

or a® +d? + 2ad = + (a® + 2ad)

Taking (+) sign, d = 0 (not possible as a<b < c)

Taking (-) sign,

2a® +4dad +d? =0, ['.'a+b+c=%, c.a+d

;

1 1 ¥
2a2+4a[5—0)+(§—a] =0 or 40’ -4a-1=0

+

N

Here d ==-a>0.50, a<%.

N =
5]~

Hence a =

-

N~

87. (c) This series is clearly an A.G., the corresponding A.P. is
1+4+7+10+......... having nterm =3n-2 and
corresponding GP. is 1+ 1 + SLZ o having
n term = =

. th .. 3n
Hence required n™ term of the series is ———.
Trick : Check by putting n=1, 2 in alternates.
88.

(b) Let T, be the n" term of the series

1 + 2 + 3 +
1+12+1% 1+22+2% 1+3243% 777

n n
Then T, = 1+n?+n? - (1+n%)? —n?

n
T mEen+ ) -n+1)

BTSN
2ln-n+1 n?+n+1

1 11
" 2|1+m-n l+nn+1)

ﬂ AVIRAL CLASSES

CREATING SCHOLARS

www.aviral.co.in




=——WEEKLY TEST SOLUTION - TARGET- JEE

e Sretferdal Ak vl
<7201 1+12] 2[1+412 1+23

1 1 1 1 1 1
+= - F oo += -
2/1+23 1+34 2[1+n-1n 1+nnh+1)

l 1- 1 _ nn+1)
27 1+nn+1)| 2mn%+n+1)°
Trick : Checking for n=1,2. §; :% and S, =

which are given by (b).

89. s s s ,
(C) ObViOU.Sly Tn - 1°+2°+ 3% +......... +n
1+3+5+........upto n terms
3 2 ’
= — In _1n (n;—l) =l(n2+2n+1).
Rorm-12 4 N 4
2

1

Rationalization of D"

8= (2 D)+ (B -2 )t (Jn? " 1]

S =n-1
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