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WEEKLY TEST TARGET - JEE - TEST - 19
SOLUTION Date 15-09-2019

[PHYSICS]

dQ=du+dW or Q=(u,—u)+W

W = Q= (U — )

or  Qu,—W=u,—u=36-30=6cal
or  Qua-W=u,—u;=36-30=6cal

Work done = Area under the P-V curve
W = (80 kPa)(250 x 10'6)kt 12=10J

Since the arrow is anticlockwise,
.. Work done =-1017J

2
W = Area ABCDA = ”—g——

2
= % =200 7 joule

AU=AQ-pAV=AQ - pV

Process AB is isochoric, .. W,z3=PAV=0

Process BC is isothermal .. Wp-=RT,-In (%J
1
Process C4 is isobaric

o Wgy=—PAV =—RAT =—R(T,-Ty) = R(T, - T)

(Negative sign is taken because of compression)

Wycop = — Area of triangle BCO = _%

. N4
W,0p4 =+ Area of triangle AOD = +L2°—

Processes 4 to B and C to D are parts of straight line
graphs of the form y = mx

Also P=%T (L=6)

= P o T. So volume remains constant for the
graphs AB and CD
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=——WEEKLY TEST SOLUTION - TARGET- JEE

P4
P, B Ts=800K Tc=2200K
Pyp-------- c
Ve
Ta =600 K Tp=1200K
[ 2 S— 5

>T

So no work is done during processes for 4 to B and C
toDi.e., Wyg=Wep=0and Wy-=P,(V-—Vp) = UR
(T~ Ty)
=6R(2200 — 800) = 6R x 1400 J
Also Wpy=P\(Vy—Vp) = UR(T; - Tp)
= 6R(600 — 1200)=—6R x 600 J
Hence work done in complete cycle
W=Wyp+Wpc+Wept Wpy
=0+ 6R x 1400 + 0 — 6R X 600
=6Rx900=6x8.3x800=40kJ

8.
WIAB = ‘—PoVo, WBC= 0 and WCD = 4POV0
= Wipcp=—PoVo+0+4PV, =3PV,
9.
WAB=—(POVO+M]= R YA
2 2
2V,
Woc= @Ry + 12D = spy,
7
WABC:'ER)VO
10.
The work done by the gas

7
W=deV

f
w=[ar?dy = —;:a(V; -7
i
V,=2V;=2(1.00m’)=2.00 m’
W= %[(5.00 atm/m%)(1.013 x 10° Pa/atm)]

x[(2.00m*)* - (1.00m>)*]=1.18 MJ

@ AVIRAL CLASSES
CREATING SCHOLARS www.aviral.co.in




——WEEKLY TEST SOLUTION - TARGET- JEE
1. AU remains same for both path
For path iaf: AU=AQ—-AW =50-20=301J.
Forpathfi: AU=-30Jand AW =-13]J
= AQ=-30-13=-43].

myCy (4/3)”APACA ( J P4aCys
i

12. (b)
mpCp (4/3)7TBPBCB PzCp
(B 6)
=|=| X[ = |x|=|=—
2 1 3) 12
13. ©) emix= m+mCW
i W
O —— 80+ 0-33%
== Oy = 5 42 _oc

14. (© Q,=10x1x10=100 cal
0,=10x%0.5(0 - (-20)) +10 x 80
= (100 + 800) cal = 900 cal.

As O; < 0,, so ice will not.completely melt and final
temperature = 0°C.

As heat given by water in cooling up to 0°C is only
just sufficient to increase the temperature of ice from

15. (¢) For minimum value of m, the final temperature of the
mixture must be 0°C.

20x%><10+20><80=m540+m~1-100

1700 85
—gm
T 640 32
16. (b) Let the temperature of junction be 6. Since roads B

and C are parallel to each other (because both having
the same temperature difference). Hence given figure
can be redrawn as follows

- m(2), Y,

©0-6) 0) ©-9 =180-260=0= 6=60°C
R/2 R
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17. (d) Radius of cylinder = R and outer radius of shell = nR

1 1
2 X 2 2
_ RR, _KmR* K,(h*-DrR
‘4 R+R, 1 + 1
KR* K, (n*-1)nR*
1
But a” Knn*R?

2 _—
On solving, K = w

n

_ 4K, +5K,
T 9

_ K +5K,/4
T 9/4

n=3/2

(given)

18. (d) E = oxarea of T%; T increases by a factor %

Area increase by a factor %

19. d) Qe T*
9 L _E_ T
o 1 E (102

which gives E’=—
16

20. (d) Rate of cooling (here it is rate of loss of heat)

do de d
7 =(mc+ W);'; =(mc; + mcc,_,)z
= % =(0.5><2400+0.2x900)(60_55)
=115 —J—
sec
21. (a) Infirst case 61-59 =K[61+59 —30] @)
10 2
In second case 511:)49 =K [51 ; 9_ 30] (ii)

By solving ¢ =15 min.

6,+6, _90i|

22. (d) AccordingtoNewton’slaw 91_192 =k[ 5

Initially,

(80— 64) =K(80+64 _90)
5 2
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23. (b) According to Wien’s law, A, x%

3. 2
When temperature becomes > times A,, becomes —
times

24. @ Y= Stre.ss T4
Strain  Al/l
Y- Al

Tz—l—A:Y-AaAT

In both the rods tension will be same so
T, =T,,Hence Y 4 0, AT =Y, 4, o, AT
4 Yo,

4, ho

25. (b) Heat given by the sphere
=(1000) (1/2) (80 — 30) = 25,000 cal
Heat absorbed by the water calorimeter system
=(900) (1) (30 —20) + (200) (1/2) (30 - 20)
= 10,000 cal.

So heat loss to surrounding = 15,000 cal

26. .(b) Heat conduction through a rod is
H= AQ = KA(M)
At )

r2

= H o< —
l

When r =2r; [ = 2],

2 2
- 2r) - - 2y

H H
21, IN
(b) When r=2ry; [=2I,
o o
(¢©) Whenr=ryl=1,
Hod
o

(d) Whenr=ryl=1,

2
H o 20

It is obvious that heat conduction will be more in case
(b).

. o r* . . .
Aliter: 5 oc 7; from the given options, option (b)

2
has higher value of rT
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27. (d) The product of wavelength corresponding to maxi-

mum intensity of radfation and temperature of the
" body in Kelvin is constant.

According to Wien’s law,
A,,T = constant (say b)
Where A, is wavelength corrsponding to maximum

intesity of radiation and 7 is temperature of the body
in Kelvin.

Ay T

Ay T

Given, T=1227+273=1500K,
T’ =1227 + 1000 + 273 = 2500 K

A, = 5000 A
Hence, A,y = 20 5 5000 = 3000 A
2500

28. (d) From Stefan’s law, the rate at which energy is radiated
by sun at its surface is

P=ox4m*T*

We have taken Sun as a perfect black body as it emits
radiations of all wavelengths and so for it e = 1.

The intensity of this power at earth’s surface (under
the assumption 7 >> ry) is
_ P _ox4n’T' _op’T!

4nR* 4nR* R?
_ort(t+273)°
=

1

= I

29. (¢) The metal X has a higher coefficient of expan-

sion compared to that for metal Y so, on placing
bimetallic strip in a cold bath, X will shrink more
than Y. Hence, the strip will bend towards the left.

30. () _T_=%orT=150K

300

»
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[CHEMISTRY]

d[N,0q] N .,.l d[NO,]
dt 2 dt

. zd[OZ]
dt

31. (¢): Rate=

-d[N,O
Given —[dtz-—s-l =625 x 1073 mol L1 51

Rate of formation of NO,
_ [NOZ] - _Zd[NZOS]
dt dt

=2 %625 x 103 mol L1 s~1
=12:50 x 1073 mol L 571
=125 x 102 mol L 571
Rate of formation of O,
_ d[OJ] - 1 d[N,Oq]
. dt 2 a

1
=3 % 625 x 103 mol L1 71
=3.125 x 10~3 mol L s~!

32. (b) : Minus signs are for reactants and positive signs
for products. Dividing numbers are the
coefficients. .

1
33. B:40 — B(g)+EC(g)

100 0 0
. 1
100-p p EP

100-p+p+-;-p=120 or p =40 mm
d,

P
——AL=£ = 8 mm min™!
dt 5

34. (d) : The rate of reaction is same as expressed in
terms of any reactant or product.

35. (a) : Rate of reaction = 1 M
4 At
1_[52x1073M]
= = X —— . 5 ~1
2 100s =13x10°Ms™.
36. (b) : Rate = k [NOJ? [O,]. Initially rate = ka? b. If
volume is reduced to half, concentration are
doubled so that new rate

=kQa)22b)=8ka’b,i.e., 8 times.

37. (b) : For zero order reaction, k = .1.{[A]0 ;-[A]}
- t

or [A] = - kt + [Alq. Thus, plot of [A] vs tis
linear with —ve slope (= - k).
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38. (¢) : From slow step, rate = k [B,] [A].

From 1steqn, K, =

a2

17 [4,]

or [A]= JK,, [4,] = K2 (4,12

Hence, rate =k [B,] K2[4,]2

=K [A;]V2 [B,].

Hence, order = 1—;—.

39. (¢) : On the basis of given units of k, the reaction is

of 3rd order.

40. ‘d): r=kI[A]® [B]P = k a® bB. If concentration of B

r
‘is doubled, 7 =ka®(2 b)P. Dividing 2nd eqn.
by 1st eqn.,

%=25 or 2 =22 Hence, p=-2.

41. (a): As step I is the slowest, hence it is the rate

42.

45, (a):

46. (©:

determining step.

2303, a
Og—‘_‘
32 a-099a
2303, g2 2303
2 16
_ 2303 o a
99% = T 709994
2303 3% 2303
k

log10® = ===—=x16
2303

k=

= 48 min.

2303 a

k =——1log

a-—x

ke 22x1075 x60%90

_or log——a——=—— =

-x 2303 2303
- =0:0516.

Hence, —2— = antilog 0-0516 = 1-127.

a-x
a-x-

or =0887 or 1-Z=0887
a

a

Decrease in concentration from 0-8 M to 0-4 M
in 15 minutes means ¢, = 15 minutes. Time
taken for decrease in concentration from 0-1
M to 0-25 M means two half-lives, i.e., = 2 x
15 min = 30 min.

1 1
yze o Form=2, g
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47.

48.

49.

50.

51.

52.

53.

54.

55.

(c) : At the point of intersection, [A] = [B], i.e., half
of the reactant has reacted. Hence, it represents

tl,z.

(a) : [A] is kept constant, [B] is doubled, rate is
doubled. So rate o [B].
[B] is kept constant, [A] is tripled, rate becomes
9 times, so rate o [A]2.
‘Hence, rate law is
. rate = k [A]? [B]

(@) : ty, > a'™ Hence, t;, = 1/a’ only when n=4.

) : Ask >V, E; < E: (Greater the rate constant,

less in the activation energy).

(d) : Lower the activation energy, faster is the
reaction. Hence, relative ease of P, Q and R
willbeR>Q > P.

(d) : Activation energy of a particular reaction is
constant temperature. '

k
: % of B = —1
) o Ltk
_ 126 x10~*
126x107™ + 38x107°
_ 1261074
1074(1-26 + 0-38)

%100 = 76-83%.

©:2NH; —> N, + 3H,
T2 & a
_1dH,]
3 at
Rate of production of H,,
d[H,]
dt

=k=25x104mol L1 571

=3x25x% 104
=75x 104 mol L1 57!

(c) : The reaction occurring in two steps has two
activation energy peaks.
The first step, being fast needs less activation
energy. The second step, being slow, needs
more activation energy. Therefore, second peak
will be higher than the first.

@ AVIRAL CLASSES

CREATING SCHOLARS

www.aviral.co.in




=——WEEKLY TEST SOLUTION - TARGET- JEE

56.

57.

58.

59.

60.

(© : 108 g of N,O5 = .11%; mole = 0-1 mole

No. of half-lives in 96 h = g =4

Amount left after 4 half-lives

1 .. 01
=—X0l=—
2 6 mole

Moles of N,05 decomposed

01 15
=0l-—=—
616 mole

Moles of O, formed = —l-xl-s- = E
. 2 16 32

Volume of O, at STP = %x 224 L=105L

®) : r=K[A]*=ka®
1-837 r=k (15 a)*
Dividing, 1-837 = (1.5)*
On solving, we get o0 = 15
Hence order = 1-5

(c) : Diagram (c) represents enothermic reaction
with
E, =200 - 150 = 50 kJ and
AH =50 — 150 = - 100 kJ.

@:HE,=0, k=Ae /R = A &= A. Hence, k
becomes independent of T.

(d) : Given log k=6——2—0T——0—Q

Comparing with log k =log A — ——2—
i BE=8 A ys0sRT

logA=6,ie., A=10°

E,

a_ _ 2000
and  S303R

or  E,=2000 x 2303 x 8-314 J mol"!
= 38294 J mol~! = 38-3 kJ mol™!
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61.

62.

63.

64.

65.

[MATHEMATICS]
Slope of the tangent = dy _(dy) /[dx
dx {dt dt
_a(-sint+cosect) _ .
acost
d 2 t 1
note that —(log tan(t/2)) = ———_-sec” . =cosec t
dt tan(t/2) 22

Given y = ax® + bx® + ¢x

d
d_i: = 3ax® + 2bx +cC. At (0, 0), slope of tangent = tan 45° = 1 = ¢ = 1. At (1, 0), slope of tangent

=0=3a+2b+c=0.Also,when x=1,y=0therefore, 0=a+b +c.
The two curves are *=uv .. (1)
andx=y* L (2)

dy
From (1), 2Xx = G @ndfrom (2),

1:2yd—y:ﬂ:i 1:2yd—y:ﬂ:i

dx dx 2y dx dx 2y-
Slope of tangentto (1) at (1, 1)
=2x1=2
and slope of tangentto (2) at (1, 1)
_1 1
S 2x1 2°

2‘% 3 3
_ _9 _ -1 2
If 0 is the required angle of intersection, then tan6 = 1+2><1 =, = 0=tan (4}
2

X n n
Given curve is (—j +(Xj =2
a b

diff. w.r.t. x, we get

n-1 n-1
n(ij E_;_n(Xj Eﬂzo
a) a b/ bdx
n-1
dy __b(xb
dx alya
b
Hence, slope of tangent at (a,b) = “a
Equation of tangent at (a, b) is

y—b:—g(x—a)
a

The curve y = be™@ meets y-axis, where x = 0,
i.e., where y =b. So, the given curve meets y-axis at the point (0, b)

dy w 1
—Z —pe*?| - =
Also, dx ( aj
b

b
Slope of tangent at (0, b) is —geo = “a

Hence, the equation of tangent at (0, b) is
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66.

67.

68.

69.

y—b:—g(x—0)<:> ay —ab = -bx

<:>ay+bx:ab<:>i+X:1
a b

For tangent parallel to X-axis, we should have

d—y:O:ﬂ:O and d—Xio

dx 40 40
1(3 S'”Zej ~0=3c0s20=0
do
20="—p9=-1

2 4

(1, 1) must lie on both the curves, in particular (1, 1) liesonay + X* =7
Hence,ax1+1?=7=a=6

6m| Lamp
post Q

Man
M X N y

@]

Letatany instant of time t, the distance of man from lamp postbe xand the length of his shadow be y, then

6 2

X+Y - ;
(By a property of similar triangles)
Jy=x+y

1
y= EX' diff. w.r.t. t, we get

d_y :E% :1(6km/hr)

dx 2dt 2

Length of shadow is increasing at the rate of 3 km/hr.
1

Let f(x) = log,x then f(x) = Welo

Also, f(x+ Ax) = f(x)+ Axf'(x)
log,, (X + AXx) = log Xy X

1 ~ 7 Xlog, 10
Take x = 100 and Ax = — 1 to obtain

-1
log,, 99 = log,, 100 + ——————
%o %o 100log, 10

1
=log,, 10? —mlog10 e

0.4343
100
=2-0.004343 =1.995657

=2log,, 10 -
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70. Letat any instant of time t, the radius of the ice covered spherical ball be r, then volume V at that instant is
given by

\% :ﬂm’3
3

Diff. w.r.t., we get

av _ in(i%rz ﬂj
dt 3 dt

= av = 4nr? ar = -100n = 4nr? ar
dt dt dt
(- ice is melting at the rate of 100 = cm3/min)
dr  -25
= oa e

Whenr=10+5=15

(- thickness of ice =5 cm) then
dr 25
dt  (15)

. 1 .
cm/min :—gcm/mm

1 .
Hence, the thickness of ice is decreasing at the rate of gcm/mm

71. Forx<0 J—
f(X) = [+ x| = |(x(x +1)| = x(x + 1)(x < = 1) e
ff(x)=2x+1 - P
f(-2)=—4+1=-3 x —t

- - - iz 0
I

Slope of normal :%

72. Solving ¥y =1 —yand xy =1 -y, then (0, 1) and (1, 1, 2)

Now, X¥y=1-y
dy  2xy

 dx X2+l
dy
2 -0
dx o and
dyj  _ 1
dx (12) 2

1 1
The equations of the required tangentare y —1=0(x-0) and y 5= _E(X - y=1landx+2y-2=0

These two tangents intersect at (0, 1).

. _ (8-a) (a-3 .
73. Slope of line (3—a)x+ay+(a?—1)=0is — a or P 0]
xy=1
dy
—+y.1=0
de+y
dy _ y__1 .
dx  x X Coxy=1)
Slope of normal = x* = a-3 i
A [from eq. (i)]
x>0
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74.

75.

—a_3 >0
a

a € (—o,0) U (3,x)
1< sin|+]|cosx| <2
y = [|sinx] + |cosx|]] = 1

J2 <sinx® + cosx <2

| sinx | +| cosx |= yf|sinx| +|cosX|

=1+ |sin2x| > 1)

Let P and Q be the points of intersection of given curves.
Now, solvingy=1and x*+y?=5

xX¥+1=5

X=x2

P=(-2,1)and Q=(2,1)

Clearly, the slope of line y =1 is zero.

X +y?=5

dy0

2X+2y— =
ydx

Thus, the angle of intersection is tan=(2) and tan-(-2)
y =1

dy

—— =f'(x

ix (x)

dy

x| =@

x=0

Slope of normal = 1 =3=f'(0)= _1
f'(0) 3

XZ

lim
Wo 350 [F(x%) — 5(4x°) + 4F(7x°)}
Replacing x? by x, then

No

lim X
%0 f(x) — 5f(4%) + 4(7x)

. X
= lm {(f(x) - f(0) - 5(f(4x) — f(0)) + 4(f(7x — f(0))}

1 1

=lim
x—0

x-0 4x -0 7x-0

1
" F(0)— 20f'(0) + 28f(0)
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76. (b) by?=(x+af = 2by.% = 3(x+a)?

7. (a)

78. (b)

79. (a) Given y=6x-x

1 1,

= — X —
9f'(0) 9 3

= i(x +a)?

(ﬂ) - 3(x +a)?

3

E(x+a)2

. Subnormal = y—y
dx
. Subtangent = y
dx
o (x+a)
=__ b
3(x +a)?
2_ 4 2
.. (Subtangent)” = g(x+a)
(Subtangent)? _ 9
Subnormal 3
2b

= (Subtangent)? = constant x (Subnormal).
.. (Subtangent)? e (Subnormal).

Geadgoa L, Ldv_
x+J; a 2\/;+2‘/;dx

Hence tangent at (x, y)is Y -y = %(X -x)
x

or Xyfy +Yix =5 (¥ + )=y

X Y

or m+£—\/;:1.

Clearly its intercepts on the axes are \/E \/; and Ja_ J; .

Sum of the intercepts = \/E(\/;+‘/;):JE. a=a.

Clearly the point of intersection of curves is (0, 1). Now, slope of tangent of first curve m; = Ey =a*loga

dyJ
= | = =m, =loga
[dx ©0,3)

Slope of tangent of second curve m, = vt b*logh

dy
= =] - =logh
e (dxlo,l) s

—(x+a

m; —m,  loga-logb

. tana =

2

%=6—2x

Since, tangent is parallel to the line 4x -2y-1=0

4

g ﬂ:6—2x:—:,'6—2x:2:x:2

dx -2

1+mm, 1l+logalogh’

»
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Put the value of x in (i), we get y=8
Hence required point of tangency will be (2,8) .

80. (a) —=a(l+c039),d—y=a(sin9)
do do
dy
o do__asnd __y o,
dx|,_= dx al+cosd) ya:%
Z de
Length of sub-tangent ST = e !; > =% =a.
and length of sub-nomal SN = yiyc a.l=a
Hence ST =SN.
2 1
8l (0 x| z=—==—,
‘57 242 V2
lJ| _ 3 ady 9sin? @ cos -3
=3 242 dx 07 = 6cos? Osind ot 2
3 -3 1
.. Equation of tangentis | y——— |=—| x ——
[ 2v2 } 2 [ V2 }
= 3v2x+ 22y = 6= 3x+2y=342.
g82. (b) Curve x+y=e"
Differentiating with respect to x
xy _
1+Q:e"y(y+xﬂJ or —=— dy -y —- 1
dx dx dx 1-xe
ﬂ=oo:lfxe)‘”=O:lfx(x+y)=0
dx
Thishold for x=1, y=0.
83. (b) Wehave f(x)g(x)=1
Differentiating with respect to x, we get
fg+fg'=0 ()
Differentiating (i) w.r.t. x, we get
f'e+2fg'+fg"=0 een(id)
Differentiating (ii) w.r.t. x, we get
f"9+9'”f+3f" "+3g"f'=0
L 3 " ,
= L9+ L iig)+2Liig) + 2L g -0
f f g
fm 3g J [gm f J
> + (fg)=- (fg")
(f g f
_ L3
fg' , lusing (i)]
g
fm 3fu £7£=3(£7QI]J.
f’ g g f g f g
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dn—l
84 (d) In dx" - [xn 1

I=n-14nl _, = [ —nl_, =n-1).

x"! log x]

85. (a) Giventhat x =sint, y=sinpt

— =cost, @_ pcos pt

dt d

dy _pcospt _p 1-y?
" odx cost \/l—xz

Again differentiate w.rt. X,

dy 1
pvl-x*. (20 pf1-yr— —(2x)
d_2y: 2,}1—1} dx 2J1-x2
dx 1-x%)
a z)dzy V1-x2 dy ﬂlfy2
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86. (c) Here V:%m‘3 and S=4m?
dv o dr dr 40 5
= —=4m*— = —= T = 5o
dt dt d 4m* 32z
8 g d _gri8x—2—10.
dt dt 32r A
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87.

(a) Givencurve v>’=px*+q ... (i)

Differentiate with respect to x, 2y,% = 3px?

v _3p[x
dx 2| vy
3p 4

|
' 273

. _2
dxly s P

For given line, slope of tangent =4
. 2p=4 = p=2
From equation (i), 9=2x8+q =>q=-7.
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88. 2 5 1, dy

(a) y=gx’+ox :KZZXZH( D)
Now tangent makes equal angle with axis
. y=45° or —45°

g dy = tan(+45°) = +tan(45°) = £1
dx

. From equation (i), 2x? + x=1 (taking -+ve sign)
= 2x%+x-1=0 = (2x-1)(x+1)=0

1

|
2

SoX =

%+%:% and when x=-1, y:%—l)ﬁ-%.l:

N~
N

w| o
0|

From the given curve, when x = % , V=

1 1

—_——=——

6

Therefore, required points are l,i and 71,7l .
2 24 6

89. -
(d) Slope of the normal = 1
dy/dx
3z -1
= tan—=r——"—+—
4 (dy/dx)(374)
dy]
L= =1, . f(3)=1.
(dx (3.4)
90. d d
d) p*+3x2=12y= 3y>. L i6x=12.%
(d) v°+3x yv= 3y dx+ x e
= W32 19 600 W __6X .
dx dx 12-3y
dx  12-3y%
> —="_"=
dy 6x
Since tangent is parallel to y-axis
dx

. —=0 = 12-3y% =00r y=12.
dy

Then x = Jri . At [i i, - 2} the equation of curve doesn’t satisfy.
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