JNRESONSNCE”  ADVANCED PATTERN PART

Educating for better tomorrow TEST-4(APT-4)
TARGET : JEE (MAIN+ADVANCED) 2018
DATE : 14-01-2018 COURSE : VIJAY (01JR)
HINTS & SOLUTIONS
MATHEMATICS ., I _sinx 7
1+cos® x 4

Sol.

Sol.

Sol.

The equation ...........ccceeeee.

Given curve is x +y = X’

Puty =0, we getx=1.

Now, differentiate x + y = x’, take log on both sides, we get
/n(X+y)=y/nx

Y 3 .
1 ( dyj (1] dy _ (m—x)? sinxdx
1+—=| =y, |—=| +(tnx) =—
= + y " + (/nx) X _([{nz 2

x3 sinx
— 37X + 3%x%)(1+ cos? x)

Iy >

1
Oty 3

(m

X+y dx —3n(n—X) + 3(n — X)?>(1+ cos? x)
tx=1,y=0, t T .
p;yx y=hwege B J' (m—x)%sinx
—} =~ 1=Slope of tangent {n® — 3nx + 3x?}(1+ cos? X)
dX Jvo) 0
= Equation of normal, is JTE n(n? — 3nx + 3x%)sin X
(y_ojzljyzx_l 70(n2—3nx+3x2}(1+c052x)
x—-1 .
sinx
. = 2l,= I—de = Iy =1,
J-cosx—smx ) 1+cos? x
7-9sin2x
1=J'de 4. 1aandb are .o
7 —9sin2x e~ = . A
gt Sol: axb= |a”b‘sm9n
orl= I—Z
7-9(t? 1) ‘axb‘
Let sin x + cos x = t = (cos x — sin x)dx = dt ‘aXb‘ |a| ‘b‘SIn9:> Sin@—-—-
o Al
4?7 —(3t)° ab
. sin® + cos?x + 2sin x cos x = t° = |a| ‘b‘COSG = C0S0=—= ..(2)
or sin’x + cos’x + 2sin x cos x = t* |a”b‘
_ J‘% or 1+ sin 2x = 2 From (1) and (2), )
7@ TR
_ ; sin? @ + cos 6_1,:>‘a><b‘+(a.b) =[a" |o|.
or sin2x=t"-1
e It 6=" then sind = cos0 =
243 4_3t —Z, en sino = Cos —E
4 inx X 3l al I/
! |4+§§§.nxi§§§x§| "e -[axb B a5 P laxB|=a.5
) 7 . > .
| - fﬂdx ) &l
1 Ol+c052x """"""""""" axb \a\‘b‘smen— n oraxb:(é.b)ﬁ
I :I xsinx dx = (n_X)Sinde 5. Solution of the ........ccccoeveee.
1 o 1+ cos? x o 1+ cos? x Sol. The given differential equation can be written as
_—_— xdx +ydy  xsin®*(x* +y?)
21, =1 J‘ﬂdx dX Xd = 3
! ¢ 1+cos” x y y y ‘
. 2xdx +2ydy  2xsin?(x* +y?)
ydx — xdy y®
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Sol.

Sol.

dix® +y?)  2x
——> = —(ydx — xd
sin®(x* + y2) y® Y y)
=cosec?(x? +y?)d(x* +y?) = Z(E]d(ij
y y
On integrating, we get

_[cos ec?(x% +y2)d(x? +y?) = Zf[ijd[ij
y y

2
X

= —cot(x® +y?) = (—J +C,
y

which is the required solution.

Letf(X) be .cooveveeeeiiens

B
f(x) = 3+ 2_Z=0 2

(_E Oj 0(0,0)

3

We have lim M [9) =
a—x a—x 0

lim M =2=f(x) —xf'(x) =

a—x 1-0
) 1
f(x) 2 X

~ On mtegratmg both sides w.r.t. X,

1
we getj X = I—dx
f(x) 2 X
= (n(f(X) — 2) = (nx + (nc = f(x) = cx + 2
As f(1) =5, so
5=c+2=c=3
Hence f(x) = 3x + 2

Clearly area (AOAB) = 1 E 2 ;= E (square units)
g 213)7 "3 ™

; 3x* ’
Also j(3x+2) dx:(7+2xj =6+4=10
0

'f_[ x 1 dx
2\/2)( EPYPT R
- J (x 1) dx (x-1) dx
2_ox+1 3 2_E+i
X x2
2 1 5 x—1
Put 2—- —+ —=t%,then | —— |dx =tdt
X x? x3
t dt 2 1
=>I=|——=t+C = [2——+—+C
t X x2
2x% —2x+1
= —————+C

So f(x) = V2x% —2X +1and g(x) = x

Sol.

Sol.

10.

Sol.

LEt f(X) wrveerrerrrrrreen

f (x) satisfies Rolle’s theorem on 1 KeN
k+1'k
) 1
*. f‘(x) = 0 on each interval | ——,— |[K eN
k+1k

For the function ......................
Graph of y = ||x|* = 2|x| — 3|

y

(_310) -1 :i- (3!0)

eZX.ex
J:j ™ dx
l+e
e*(1+e*
e [0
1+e*
pute* =t = e*dx=dt

1
1+

1+1t2
.-.I+J=J.1+ dt=I tldt
t?+ =
2

t

=~ tant L = al
yi+2 2 V2 2 2t
J+1= itan’1 [QJ +c 1)
V2 J2e*

e*(-1+e* —1+1t2
|||yJ—I:j E]_ )dx:

=J' dy 1

+e¥ 1+t? «
1 1
1— _=
= € - t dt[t+—=y]
R iR
J—I=+J. dy |y \/7|

y-2 ZJ_ v+ 2]

®
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+—f‘
22" t+= +f‘
1|2 -Vat4

= .n

22 t2+ft+1|
1 —J2¢e* +1|

= .(n

2\/5 e? +\/_e +1| """"

11. Thevalueof .....................
J- cos® x
sin® X + sin x

J-1=

13.

. _[ _ ::os3 X
SIN” X + SINX
_ .[COSX . (1-sin®x)
sinx(1+ sinx)
Put sin x = t, then cosx dx = dt
J(l D(1+t) dt
t (1+1)
=/ |t|-t+C=/n|sin x| —sinx+ C

Sol. dx

12, Let F(X) = f(X) cverrrrerrrneeinnnn.
14.

1
Sol. F(x) = f(x) — f(—} Sol.
X

f(x) = J'In—tzdt
1

Fe)=0

Sol.

143 cos‘l( 22X j+tan‘1( szj
X“+1 1-Xx d

-1/3
put x =tan® dx = sec20de

\ 1= e cos }(sin26) + tan*(tan 26) | sec20do
I el®nd 11

-n/6

/6 [2—29j+26
I= J. ~= 7 |secZ0de

tano
s e +1

sec?0 do
o5 J. tan9+1

—n/6

sec?0 do
2 J. —tan9+1

-n/6

—

o J‘ sec?9(e™"® +1) do
7“6 tan9+1)
/6

- jseczede
2 0

For the function ......................

1 1 1
f(x) =xcos— ,x21 = f(x)= — sin— +cos—
X X X

X
s (5)
af”(x):——gcos —
X X

Now lim f(x)=o0+1=1

X—00
= option ‘B’ is correct
y

(1, sin1 + cos1)

1
X € [1, ) = — €(0,1]
X

=f'(x)<0 = option ‘D’ is correct
Asf(l)=sinl+cosl>1

f/(x) is strictly decreasing and  lim f(x) = 1
X—
so graph of f'(x) is as below
Now in [x, X + 2], X € [1, ), f(X) is continuous and differentiable
f(x +2) = f(x)
2
as f(x) > 1forall x € [1, x)
f(x+2)-f(x
L 2) ),

= f(x+2)-f(x)>2
forall x e [1, )

S0 by LMVT, f'(x) =
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15. Identify the correct ........c.ccceuvenene.

16. j FX)AX oo

sol. f(X)=x+ 2x:_[f(t)dt

f(X)——X: 2:ff(t)dt D. w. I. to X

xf' () —f(x) _

2 (x)
X
2
fx)- (Zx +1J (0
X
jmdx: 2x+l dx
f(x) X
In f(x) = x> +Inx+c
10 _ e
X
2
f(x)= kxe" (- f=e = k=1
f(x) = xe*” = odd function & always

increasing function
1 1 2
Jf(x) dx = jxe dx
0 0
Let x> =t 2xdx=dt

1t

e 1

—dt  =—-(e-1
OIZ 2( )

17. Value of integral ........ccveennee.

Sol. Let f(x)= /N (\/(X—Z)2 +4 + (x—2)).

Then f(4 — x)

=£n(\/m + (4—x—2))
_ in (J(x—2)2+4 - (x—z))

=/n 4- =/M4-1X
{mux_a} i

~1=2n4=4/n2

18. Value of integral ........ccceeenenne

Sol. Let f(x) = cos™1 (cos 2x)

Then f E+X =cos™! | cos2 E+X
2 2

= cos™1 (cos (n + 2x))

= cos™1 (- cos 2x) =t —f(x)

Ll
2

N

19.
Sol.

20

Sol.

21.

Sol.

22.

f(x) is increasing .........cccceevueen.
We have

2 X
00 = 1 e = X°e x>0
- - 2 X
X°e x<0

xe*(2-x) x>0
fi(x) =
xe*(x+2) x<0
f(x) is increasing in (- «, —2) U (0, 2)

Forwhich of ...
Graph of f(x)

4
(2.5 (24

N

y = kx® will intersecty = e
Then ki =eM

, w1 1 4 e?
X e"=—:—=—23k=—
k k e 4
nl2 .
» 2 H—(t)d‘ ......................
° COS 2X
nl2 _:
(A) Let 1 = I sin8x . /n(cotx) i
0 COS 2X
psinS(p—xJﬁn cot(p—xj
5 2 2
=
0 P
COS 2| ——X
(2 j
nl2 .
—sin8x./n(tanx) dx
0 —C0S2X
=>l=—1=1=0 = -1

-1 1 3
©) If(X)dx+ J'f(x) dx + J'f(x)dx
-3 -1 1
=(-2°+ (0 +(2*=8

(A) If angle between ..........c..........

Sol.(A) A+ b+ +3¢=0

~ a+b=-+3¢

- 2
= ‘a+b‘ :‘\/5 c‘
— a2+b2+23a. b =3c2
= 2+2cosb =3

= Cc0sh = —
2

n/2

(B) j[sin|x|—cos|x|]dx
-n/2
0 nl2
= I [sin|x|—cos|x]|]dx + j[sin|x|—cos|x|]dx
-n/2 0
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0 nl2
I [sin(—x) —cos(—x)] dx + J [sinx —cosx dx
—n/2 0

0

I (-sinx —cosx dx
-n/2
nl2
+ J (sinx —cosx) dx

0

= [cosx—sinx]’ , + [-cosx —sinx];?

= (cos 0 —sin 0) — COS(—EJ - Sin[_lj
2 2

T LT .
+ (—COS— - Sln—j —(-cos 0-sin0)
2 2

=(1-0)-(0+1)+(0-1)-(-1-0)=0

a.b -1+3 2

|a||b| +1+3 J1+3 4

(C) cos(n—106) =

XZ

COS X.coS+/0
© y(x): 2'[ 1+sin20

2
* cos~/6
Toae Ja 0

2 1+ SiN Jo
Applying Leibnitz theorem

2

* cos~/0
e 1+sin? /o
Hence at x =,

Y o, 2nC0ED

do

= y(X) = cosx .

2XCOSX-COSX
1+ sin® x

= —sinx

dx 1+0
5f'(n) 5(2rm) 5
2n 2n
23.  Lety(x) satisfieS........ccceeeuuernne
dy
Sol. —— —ytanx=2xsecx
dx
y(0)=0
IE. = e—jtanxdx _ e—logsecx
I.F. = cos x

COSX.y= sz sec X.cox dx

cosx.y:x2+c

c=0
y =x2 sec x
2 2
T T T
LA Y /L
y(4j 52 8v2

Sol.

25

Sol.

jl‘
2
put /nx=t

m2_ 1 (n2f)
/nx  /n2 (/nx)?

x=el . dx=eldt

‘n4 1 1 t et /n4
=zn2I b edt =/m2<—
t t t /n2

m2

4 2
=/m2{—————; =0
/n4  (n2

Findthe area .........cccceuvee.

y
2
A As
1,1)
Ar

A
<V

v
1 2
Al+A = —x2°=n
1
Ap= —x2x2=2
2
A2:7I—2
1 2
A+ Az = Enx (\/E) =7

L A3=n—(n-2)=2
.. Required area = 4(As)

=4x2=8
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26. A 15footladder ........ccceennnn. 30. Thevalue of .......cccuveeeenn.

n/z(xsin2xsin(gcosx) (m— x)sinxsin[gcosxj\

Sol. ]
y Sol. 1=
15ft J; 2x—mn 2x—n
y
n/2
. (T
X = I sin2x .sm[zcosxj dx
—Xx =-1/4 0
X' is negative because x is decreasing . Using Pythagorean
Theorem and differentiating, —cosx =t
X +y? =152 2
2xx +2yy' =0 -2
=Ty 1 sinx dx = —dt
After 12 sec we have x =10 — 12 (Zj =7andsoy= 0 T
2) 2t .
= j 2 x (——] x —sintdt
V15 = 4176 . noom
/2
Put in and solve fory’' /2
7 1 + 4176y =0 =— J. tsintdt (integrating by parts) we get
4 0
7 ’1=8
=Yy =———ftlsec=> n=7
44176 Xt
3L, ffX) = | ———— e,
27. The degree and ..........c.......... '! 1+ttt
Sol. Genfarf':ll eguanon of parabola whose axis is Sol. g(f(x)) = x
x-axis is y% = 4a (x + h) = gfx)f'x=1
on differentiating w.r.t. x we get 1
d d = 9'(fX) = —
2y.—y=4a:y.—y=2a f'(x)
dx dx 1 1
Again, differentiating, we get = g0)= —=——=+17
2 2 f2) 1
dy |, y ayl_, a7
dx dx?
This is a differential equation whose degree and order are 1 32. The general solution......................
and 2 respectively. dy xdv
Sol. puty=vx = —=V+——
28, LEt(X) ceorrererrrrernnen. dx dx
x?+3x+a, x<1 2vdv _ dx
sol. f(x)= 1-v2 X
bx+2,  x>1 -V
2v dx
2+a=b = Integrating both sides J > = J.—
and 5=b Ve 1] + £ “ol—v ’
nv° —1| + ¢n|x| + ¢nk =
. a?apie Iv: 1] + tnx

/n|(v*=1)xk| = 0
29. The area covered...................... [(vV2 = 1)xk| =1 = y* = %3 = |x|
=> m=2,b=1 => m+b=3

X2
330 100 = 3| — | core
o() ( 3 J

Sol. ¢'(x) = 3f" ﬁ x§+f'(3 X3)(=2x)
' T3 3

Sol. y=max{2-x,2,1+x}

x=-1 e x=1

1 9 o
Area=(§(2+3)><1}+lx2=5=g for T ox

a-pB=7
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() f(1) =0, f(2)=0
case-l x>0 and f'L?J > f/(3—x?)

a - 12 2
, °* 5 ° 3
A 2 12 2
= 3 78X f(x) = 2x* ——=x>+=x°
5 3
—x*>3=4%>9
3 x? 1
3 [3 ] 36, If If(t)dt=3x2+jtf(t)dt ......................
“Xe (o, ——)u|—, o
2 2 0 X2
Butx>0and x e (-3, 4) Sol. diff. on both the sides
3 f(x%) . 2x = 6x + [= x° . f(x2) . 2x]
“xe|—, 4 2 3
f(x7) [2x + 2x7] = 6X
(%2 fx2) = 6x _ 3
case-ll x< 0 and f'L?J < f/(3—=x?) ) x4 2x3 14 X2
2 atx:\/E,f(Z):l
= — <3-% )
3 37. Atpresent, afirm ...
=>4%<9 P 25
3 Sol. de = j(100—12&)dx
" xe(—E,E) 2000 0
12x2
Butx<Oand x < (-3, 4) (P — 2000) = 25 x 100 — 3 (25)*
3
LXe [—5, 0] P = 3500
3 3 38. Foracertain curve ..........ccceeueee.
- Tinxe ——,0]or|=,4 Sol. Integrating both sides w.r.t. x
2 2
d
Here a=3,p=2and y=4 d—y=3x2—4><+c
Loat+tB+y=9 X
d d
1 atx:l,—y:Oac:1:>—y:3x2—4x+l ...... (6]
1 1 1 dx dx
34. IfLy = J. tan ~x +tan ) Integrating both sides w.r.t. x
-1 y=xX—2xX+x+c;
1 1 atx=1, y=5 = ¢ =5
3 2
_ -1 -1 _ = y=X-2X"+x+5
Sol. I = J.(tan X +tan ;j dx =0 from equation (1) we get the critical points
-1 l
[Since tan~1x is odd function] X= E 1
1
_ a1 1 112
1 1
12=J.£Cot X + cot —j dx f(1)=5 : f(0)=5, f(2)=7,f| = | = —
‘1 X 3 27
1 Hence the global maximum value =7
1
_ _ -1, -1+ - .
= J.[n tan " x—tan xj dx =2n 39, 1M 24,
-1 n—w
Iy=2n+1 Ln
2 1 . . .2 . 2(n=1
Sol. A= l:um [sm I sm—TE ....... SanJ}
35.  Iff(x) is a polynomial...................... n—e 2n 2n 2n
Sol. f(x) = ag+aqx+a,x2+asx3+asx*+acx2+agx® 20-Y
(x) 0 ;I_ 2 3 4 5 6 - /nA::_L z (nsinr b :rfnsin(n—] dx
. X n =
le (1+¥j=1:>a0:al:a2: a3:0 !
X—>0 X T X
" put 5 =t
. f(x
Lim (1+ QJ = e’ %12
x>0 X

= A= Ej"zn(sint) dt:fj /n (sint)dt
mvo T

Lim e axax’)  _ g2 =ay=2 1
x—0 =] an=—2fn2:A=Z
f(x) = 2x4 + a5x5 + a6x6 1

f'(x) = x3 (8 + Bagx + 6agx?) \ 24A= i 24=6
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40. Thevalue of ........ccvvenneeen.

3n
ttan®0-1
Sol. Putx=tan6,so I= j—zde
> sec 0
8
3n
8
| = j (Sin0—cos20)do ... )
8
3n
8
| = j(cosze—sinz 0)do @
8
(by property number 5)
Now, (1) + (2) given
2l1=0=1=0
PHYSICS

1. A non-relativistic ...........ccccvvveeeeennns
Sol. mvr=nh
mv’®
=kr
r

solving above equation
2 ni\( k)2 2 ni\( k)2
vi=|— || — ; rf=|—| —
m i m k Jlm
2 An alternating ........ccccocceeeriveennnns

Sol. E =6sin 20t + 8 cos 20t
=10 sin (20t + ¢o)

8
ho= tan™ [EJ =53°

Eo = 10 volt Io=2A
p= Solo _ 10w
2
0= o, = =20/ —2_|-08
R 10(5)
1
(J)oL =
®,C
=C= 1- =12.5mF
gL

3. Asmallball ......cccoeeriiiiiennn.
Sol. The force acting on a particle of charge Q that moves with a
velocity of v in a magnetic field is given by the formula :

F=QvxB (1)

This force is perpendicular to both the velocity and the
magnetic field, so as in the present case the magnetic field
is uniform and horizontal, the ball will move along a curve in
a vertical plane perpendicular to the field lines. Conservation

of energy gives v = 4/2gh .

Qvy B =ma,.
dy dv,
=>0QBx —=Mx——
dt dt

QBh =mv = m,/2gh
By substitution we can get rest of the answers

Sol.

Sol.

Sol.

When an electron ........ccccccceveevenenns
Self explanatory

An air column .........ccoeeivveeeninns
(2n-1)-L = 264
470

(2n-1)x330
=———m = /(=31.25cmifn=1
264 x4

¢=93.75cmifn=2
¢ =156.25cmifn=3

The conductor .........ccccoecveevneene
Retarding force F = B I/

2
-8, Bov/ . B, v
R 6

2
0

retardation = (at any instant of time) (*.-m = 1)
X
Byv dv  t-dv (B,
el el e I
6 at ;v ol 6
t
>m|=2|=—
\ 600
__t
vV =v,e 0
VO
At t=600/n 2) => v=—
2
VO
t=600/m (2) = v= =

- Bov/ Byv  Byv, Vv,
R R 12 120
[~ R=6Q, Byl =0.1T]
t

V -
E=Byv/= —~e 50

Sol.

Sol.

Sol.

10
An air column .........ccoeeeivveeeninns
v 5v 15
f=5.— = === ="m
470 4f 16

The open end is position of node of pressure. There is no
pressure variation.

Aproton and ..........ccceeevineeeinen.

Ag= D p is the same
p
\'
p=mv P = M,
Ve m,
2
p=+2mK mK= %
Ans. (b), (c), (d)

A point charge ........cccoeeeeiieeeenns

B

0o=1= q—:1:> B =10T
m

Speed =5 m/s
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10. Inaphoto ....cccoevvevieiieinnene 1
00 sina=— ,a=30°, 6=90-a=60°
Sol. Energy of photon = 000 eV=62eV 2
-6
Maximum KE of electron at emitter = 6.2 —4.5=1.7 eV m =R = v= RoB = 10x10°" <10 =2mls
Minimum KE of electron at emitter = 0 qB m 5x 10‘5
Maximum KE of electron at collector = 1.7eV + 2eV = 3.7 eV
Minimum KE of electron at collector =0+ 2 eV =2 eV 16. ChoOSE the evoeeoeoooo
Lf\f)olarlty is reversed, then Max KE of electron at emitter < 2 R dB nBOR o
Sol. =——=—1
So no electron will reach at the collector. 2 dt 2
. nB,qR? . _ do
11 ANfinitely ..o.ooooccveersiienen - _ = GER = IR 1 _ g2 4@
Sol. Force is exerted only by straight portions of loop 2 dt
LILL LILL
net = Holrom | Hoaom option (B) & (D) do _nByq -t
2nR 2nR dt ~ 2m
12. A SOUICE w..ovovervrerrreesrenene, ¢ nB ‘
[do = L] [t
V-V, 332-32 m
Sol. A= r = 1000 =0.3m 0 0
(V+ Vo) 332+ 64 w—(nB(’q]tn = 2dp
+ + =S|l ==
f=f" 97 =1000 x ————— =1320 Hz 2m Jn  2m
V-V, 332-32 y s
nB q R 2n-1
V-V, P=to= —2 " ¢
A= T =0.2m 4m
20. Choosethe .....c.ccooovvrivneennnn.
13. Fromacylinder ........cccceveveevnnnnnne 1
Sol. For cylinder Sol. ®=—
Lo ir vJLC
= —ZT[RZ ; r<a 01 = g sin (ot + 1/2) = go coswt
. qZ = —qO cosmt
|
=to ; r>a Y%
2nr q2=7=—q0003mt
We can consider the given cylinder as a combination of two 1
cylinders. One of radius 'R’ carrying current I in one direction cosot = —=
R 1
and other of radius — carrying current — in both 2
2 3 ot = £
directions. 3
At point A :
2n
_ ho(l/3) _ Mol t=—
= +0= 3w
ZTC(R / 2) 37'5 R When U, = Uc
At point B : q,
lal=—=
_Ho[4L3(RY) 0 mol 2
2| tR2 2 3nR g = go coswt
t= T +
14. Acharged .......cccoevvevvevnee. (’3_4’7E 4’“ 4
Sol. R2—(R-5)2= (54/3)
y 21. Ineachof ....ccccoiiiiiinienns
®B Sol. (A) The fundamental frequency in the string,

JT/u _\/ 1024 1
20 \1x10® 2x0.5
fg=Hz =320 Hz.
Other possible resonance frequencies are fy and fy = 320

Hz, 640 Hz, 960 Hz.
(B) The fundamental frequency in the string.

AT/ 320

f - Y =
0
R2—R2 (R—5)2: (5\/5)2 . 4/ 4><05
5 5 Other possible resonance frequencies are
R-—R4-25+10R=75 fg = 160 Hz, 480 Hz, 800 Hz.

R=10m (C) The fundamental frequency in both ends open organ pipe is
fg= =320 Hz.
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Other possible resonance frequencies are 26.  Two sound ........ccceevvieueenenne

f. =320 Hz, 640 Hz, 960 Hz \Vi
(D) The fundamental frequency in one end open organ pipe Sol. fi= T
is
v 320 _ 330 _
fp= —=——"— =160Hz fi= 5 =66
4¢ 4x0.5
Other possible resonance frequencies are 330
fry = 160 Hz, 480 Hz, 800 Hz. fo= — =60
D 55
22. ASOUICE Of ovooveeeeeerereeenn A=h-f=6
_2vgfe _ 2x10 _ 27. Acarwhile ..o,
Sol. Afe= v_v. 300 | 6000 = 400 Hz Sol. Noise intensity due to one car is
S B =10log I/l =94 decibels
Afa=0 For ‘n’ cars
af 2VV, 2x 350 x50 x 6000 1750 H né
c= = = zZ _ -
V2 - V2 400 x 300 p=10log -
0
af f B=10[2logn + log (/o) ]
Afo=Afe= 3 737 2000 Hz. solving we get
n =2 cars at a time.
23. A photon Strkes ............ccoovvvverane. _ 28.  Aclosed 0rgan .........c.coeveeruenenn.
Sol. Energy required to just remove the electron = 13.6 eV Sol. The figure shows variation of displacement of particles in a
- _ Energy required = 13.6 + 16.4 = 30 eV closed organ pipe for 3™ overtone
If E be the photon energy 25% gan pip )
E=30eV,E=120eV = 24 x5eV. s 470 A l
X=5 Ans. For third overtone ¢ = T or k7 = Z or =7
24. Avrectangular ..........cccceeiiiiiennnns .
Sol. Torque due to magnetic force should act opposite to that of P
gravity ie. along the —ve y-axis. If MK is the magnetic Né/_7”
moment ) ’
T, =MxB =Mk x(3i+4k)B, = 3MB, ] Hence the amplitude at P at a distance 7 from closed end is ‘&’
= Mis —-ve . . .
. . because there is an antinode at that point
A sbould lze chmkwse i.e. fromPto Q Alternate
F= |(|_ X B) - Because there is node at x = 0 the displacement amplitude as
_ R A A . . . _2n
FRS — I[(—bj) % (3i + 4k)BO] — |Bob[3k _ 4i) function of x can be written as A = a sin kx = a sin T X
3(abl)Bo = mg a/2 Yoy 4/
mg For third overtone / =— ori= —
I = 4 7
6B,b n ( s
.. A=asin— — =asin — =a
25. Thecurrentin .....ccoocoeeeiiienniennnne 207 2
Sol. Let the current be in the outer coil ¢
| atx= —
The field at centre B = —> 7
2b = A=a

2
olma 29. A uniform magnetic ...........cccceeeeerrennnnn

Sol. e=|(VxB).7|

The flux through the inner coil =

The induced emf produced in the inner coll

__do

P
3 2N
e’ d o) = 2u,ma’t " \%

2
2b dt( ) b

. o & 2uyma’t

Current induced in the inner coil = — = ———
R bR Q
t ¢=VB (PQ)

Heat developed in the inner coil = J'Iszt ; 2
o -vB 2,|R? —(V—j - VB VAR? — V2

_ j~4u§n2a4t2Rdt _Apintat 2
s bR’ b’R 3 =4x0254x25-16x4 =6 volt
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30. Figure ShOWS .......cccceevvvveeiinneenns

Sol. mgsinOv= 2R

1 vZ(22)(12

2x10x Ly Y E)A)
2

v=5m/s

31. Arodofmass ....cccccniiiiiiiinnnns

1
Sol. Total heat produced= KE of the rod = E x2x32 =9

32. Findthecurrent .......cccoeeivennennn.

Sol. Since the battery is across the two branches in parallel the
current through the RL branch is unaffected by the current of
the RC branch.

R _t
iL(t) = [%][1—8 LIJ and ic(t) = %e RC

R ot Sol.
I= X{1—e Lt+e RC}
i
—— 0000
R L
C 36.
_”7 Sol.

i.e., |= — forallt>0

i.e. there will be no transient current through the battery in

this case
vV 10
= — =—=5A
R 2
33. Infigure below .........ccccccveiiieenns
Sol. If XL = XC current will be same, 37.
So, V. =V¢; Sol.

LV =1x 27c><30><1:60V0|t
T

V,, =80x1=80volt

V=4 V?+ V2 =/(80)° +(60)* =100Volt -

34, IntheLCR ..cccevvvveveieeeens Sol.
Sol. Lremoved L
cosspe 100 N3
J100% + X2 2
100
Xr= — Q
B
C removed

100 1
€0S 60° = ———ee = —
J100%x X 2 2
X =100/3 Q
X _ oL
Xe 1
oC
®? (LC) =3
1 o 300
op= ——— =2 =222 10043
" Jc V3 B
100+/3
.. frequency = —— Hz
T

= resonant frequency

Moseley plot ........cccoeevieeennnnn.
Jf =a@z-b)
0.5x10°
— 2
10
0.95x109=5x107 (20-b) = b=1

a = slope =

A long straight ........ccccevcieeiinnene
dF =Biy dx

Hollo

) 2n(a+xcos60°)

6a .. ..
F= IdF:@m(ﬁj :M /n?2
T
0

a T

Y.

02 3 2
M= IZ.de.ﬂ.nx2 - q_oal[é] _ ot

S0 2m ¢ 32 24
Athinnon ......coceeevvveviieeens

The force an any small part of the disc is in the vertically upward
direction
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CHEMISTRY
dF :( Q2 2pr dr)wr B,
1. NaCl (aq.) solution is ..........
pR I (aq.) solution i
2 B Sol. Since freezing point of solution is lower than pure water so
dF = Qw 0 r2dr whole of the added ice will melt. Due to this solution will be
2 diluted and vapour pressure will increase.
2 2. Colemanite M) ..........
F =§QNBOR= Mg Sol. CaBsOu + Na;COs—» Na,B,0, —H
(X)
= 3Mg 3x2x10 )
:2QBR: - =9x10°rad/s H3BO, A > B,O3 Mg s B
0 2x2x10 XlOXg () (2) (W)
Borax is Na,[B4Os(OH)4].8H,0
39. ABWIr€is ..ooovevveverieiieciee 3. A Daniel cell having originally ..........
2m(2m)
Sol. Ty=2To=2|————= ¢ Sol. Cu?* + 4NHz —> [Cu(NH3) 42"
m+2m
1 a 0
0 2 1
2
T, = 8_mg = 80_m ................ 0 K¢ = [Cu(NH3),41°"
T or 1x1012=__ 1 or [Cu2*] = 6.25x10~14 M
(D [cu”'1(2)*
2+
T, 0 0.06  [Zn°**]
Now, Ecell = Ecell - log ———
T, 2 [Cu?*]
m
(M) 0.06 1
=11- log 7 =070V
2 6.25x10"
In resonance, 4. Which of the following ..........
fuire = frupe Sol.  Fe,0, +3CO—2»2Fe+3CO0, takes place in blast furnace.
T
— 1
(1)\/1 B (1)\/2 . ( n J B (400) 5. If I is plotted against C ..........
20, 4, T 2(x) 4 o2c
2 Sol. k= 1
-
= Ty=p(16 x 109 N
From (i), using oL = F , we obtain
80
3 m =107 (16 x 10% 22
C
06k kse————— 1 K\ —KM™ =CA?
40. INACArTaCe ...c.oovoevcrrcrrecicnnes on dividing by KAL™2
Sol. Let the velocities of car 1 and car 2 be V, m/s and V, m/s.
Apparent frequencies of sound emitted by car 1 and car 1 — 1 + Ch
2 as detected at end point are A A° k a*?
\% V
fl = fO f fz = fo— . .
V- Vl vV — V2 6. Which oflghe following ..........
Sol. typoc (A)' ™" [Al = [Alo— kt and X = kt
— 330 =300 % , 360 = 300 % 7. Which of the following ..........
- Vi - V2
— V,=30m/s and V, = 55 m/s. Sol. C;HsBr + C,Hsl forms an ideal solution. Ideal solution cannot

The distance between both the cars just when the 2nd car form any type of azeotrope.

reach and point B (as shown in figure is) 8 0.1 molar aqueous solution ..........
2

I | Sol. m=iCRT

V.t 1
————> 1 2 =2x0.1x — x 300
12
A B =5 atm
fe———| Pext < O.P.
100m Hence net flow of solvent molecules will be from (solvent to
100m =V,t —Vit = t=4sec. solution)
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CH, 15. Select correct option(s) ..........

Ph————Cl Sol. Egg =127V
° s AG° = —nFE®°J
' H—— D "~ =-2x96500x1.27J =-245110 J
Ph o —245110
CH, AG° = o7 -1104 kJ/kg
Ph —— Cl 16. Select the incorrect ..........
Alc KOH Sol. Cell reaction Fe(s) + Ni,O3(s) — 2NiO(s) + FeO(s)
Sol. H D
E2 mech. 17. Which of the following .........

Sol. Boiling point is not Colligative property.

Ph

Ph Ph Ph D AP = P® x Xsoue. Hence it is a Colligative property.
> C< n \C ~ n = CRT. Itis a Colligative property.
~ \

CH; H CH; Ph 18. The boiling point of a solution..........
Sol. (A) ATy = iKem

AT = |Kfm

AT, K

CH, CH, N _
Sol B CH,  chon @ CH, AT K
' +> (B) At boiling point (unless stated, Pex= 760 torr)
Vapour pressure of solution is 760 torr

© BO|I|ng point of water = 100°C.
P ater = 760 torr.

10.  Which of the following..........

A
—H —
_, T60-P _ N am=imKe = (m) 05
760 n+N
= i.m. =2. (Hence 2 moles of solute in 1 Kg water)
+ - 760 —P, _ 2
760 1000 42
CH, 18
® 760-P, 2
CH2 —_H® = —
—_— _— + P, 500
9
N 760-P, 18
12. Identify the reagents (1-4) .......... P, 500
- M:Jjﬁe e MEHMe T o = 760 x 500 — 500 P, = 18 P,
atter than leq. —_
YT ha) omc oY = 760 x 500 = 518 P,
° 0 500
2 0s0, = Ps=760 x 518
(Syn hydroxylation)
OH OH
Me - o =734 torr
Me NaBH, 3.HIO,
(Periodic acid) H RLVP = 18 - 9
518 259
14. In which reactions.......... 20. Which of the following ..........
OH OH
OH Sol NaBH4 con. HZSO4
sol. (A) NaOH/CaO ol.
. e e d
COOH decarboxylation Q
H.O* Br 03/HQO —C—CHg i) CH;MgBr (leq) o (ester)
) c6H5 —=—> MgBr CsHe + Mg Tm OB T
OH o o
21. Match column | with ..........
NaOH Sol. For zero order A; = Ao — kt, slope = -k
—k
(Ar SN) I** order log(a-x) = ———t +loga, slope = k.
2.303 2.303

1

W 1
NoCl OH 1" order =kt + =, slope =k
(a—x) a
(©) —2 1 1
A rd
' order ———— = 2kt +—, slope = 2k
(a-x) a

SOLO01JRAPT4140118-13
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23. A l:3molar mixture .......... 30.
Ans.
1
600 Sol.
sol. Yo - =3%:1 ; x=2
v, 3 200
4
31.
24. The following data were ..........
0.5 - - Sol.
0.5-x X X
Pr=05+x=0.6
x=0.1
32.
_ 2303 05 _ 2.303 sol.
100 0.4 1000
When P+ =0.65
x=0.15
2.303
Rate =K [Pgo. ), ] = ———x0.35=8.06 x 107*
2~ 1000
25. To get the silicone ..........
Sol. x=5,y=2
26. If certain decomposition ..........
Sol. C?=4kt+2
L dC
—2C2 —= =4k 33.
dt
_dc 4k _dc Sol.
~ = 2kC?
dat  2C dt
Hence order is equal to 3.
27. How many of the ..........
Sol. (iv) Bayer's method is used for red bauxite.
28. A sparingly soluble salt MX ..........
SOl MX = M +X
X x+10°
[Na*] =108 m
Ksol = Kype + K+ Kar
29x1070=103 [6x1073x +(@x1073(x +1070)+(5x10~3x1075)]
x=2x100
Kgp=2x 100 x3x 100 =6x10712
Sol.
29. For a zero order reaction ..........
Sol. For a zero order reaction rate remain a constant, hence time

taken for 75% completion will 3 times of time taken for 25%

completion.

Following graph shows

6 (i, ii, v, vi, vii, viii)
T .
——=i.C i=slope
RT
M MNORMAL
ABNORMAL =

i
Dry air was passed through

0.08

2

oo

M =60

How many of the following
*OH

/BN
0\9\

* Marked oxygen (3) do not take part in pr—pn Back bonding.
It has 30 n-bonds.

R OSSOS O
(1) (2)

Benzene oxygen bond has partial double bond character.

CH-CHg;

) CHs

@CHZ—OH—>PhCH2CI—NaS—H) PhCH,SH

€]
%PhCHZS-%@,CHZ—S—CHZ@
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36. An aromatic hydrocarbon..........
Sol. Atleast one benzylic hydorgen must be present. Therefore

possible isomers are :

CH,
CHj
CHy~CH;~CH,—CHs
CHz—?H—CHg
CHs
CHs CH,~CHs
i i CH,—CH,
*
ChH-CH,CH, CH-CH,~CH @
CH, CIZH—CHg
d+7¢ CHs

37. Observe the following ..........

Sol. P,Q,S, T, U formed 1-Methylcyclohexanol.

38. DsC-C=C-CHs.......
Sol. Lindlar's catalyst form cis & birch reduction gives trans

alkene. Which will then undergo syn addition.

39. How many of the following ..........

(0}

Sol. & CH3—IC|3—OCZH5 :

: : ; , H-C-0-CMe; gives 3° alcohol.
g |

o
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JNRESONSNCE”  ADVANCED PATTERN PART

Educating for better tomorrow TEST-4(APT-4)
TARGET : JEE (MAIN+ADVANCED) 2018

DATE : 14-01-2018 COURSE : VIJAY (01JR)

ANSWER KEY
CODE-O

MATHEMATICS

1. ©c 2 (BC) 3. (BC) 4. (ABCD)5. (AB) 6. (BCD) 7. (AC)
8. (ABC) 9. (ABD) 10.  (ABC) 11. (BC) 12. (BD) 13. (CD) 14.  (BCD)

15. (BC) 16. (AB) 17. (C) 18 (B) 19. (CD) 20. (AB)

2. A->P;B)->R(C)—>Q (D)»S 22 (A) >R (B)—>S;(C)—>Q; D)—>P 23 2)
24.  (0) 25.  (8) 26.  (7) 27. (1) 28. (2 29. (7) 30. (8)
3. (1) 32. (3 33 (9) 34. (2 35.  (8) 36. (1) 37. ()
8.  (7) 39.  (6) 40.  (0)

PHYSICS
1. (AB) 2. (ABCD) 3. (ABC) 4. (ABC) 5. (AC) 6. (ABCD)7. (ACD)
8. (ABCD) 0. (AC) 10. () 11. (BD) 12. (ABD) 13. (CD) 14. (ABCD)

15. (AD) 16. (AC) 17. (BD) 18. (BC) 19. (AC) 20.  (AD)

21. A-P,R;(B)-Q,S;(C)-P,R;(D)-Q, S 22. A)-Q;(B)-P;(C)-R;(D)-S
23. (5 24. () 25. (3 26. (6) 27. (2 28. (2) 29. (6)
3. () 31. (9 32 (5 33 (5 34 (3 35 (7 36 (2
37. (@ 38 (9 39. (6) 40. (4

CHEMISTRY
1. (AC) 2. (CD) 3. (BC) 4. (ABC) 5. (AC) 6. (ABCD) 7. (ABD)
8. (ACD 9. (BC) 10. (BCD) 11. (ACD) 12. (AD) 13. (ABD) 14.  (ACD)

15. (AD) 16. (ABC) 17. (CD) 18. (ABCD)19. (A) 20.  (ABC)
21.  (A)-Q; B)-R;(C)-S;R(D)-P;R22.  (A)-P; (B)-Q;(C)-P,S; (D)-R,S 23. (2
24. (8 25. (7) 26. (3 27. () 28 (6) 29. (3  30. (6)
3. () 32. (6) 33 (2 34 (3 35 (3 36 (50 37. (5
38. (4 39. (49 40. (5
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JNRESONSNCE”  ADVANCED PATTERN PART

Educating for better tomorrow TEST-4(APT-4)
TARGET : JEE (MAIN+ADVANCED) 2018

DATE : 14-01-2018 COURSE : VIJAY (01JR)

ANSWER KEY
CODE-1

MATHEMATICS

1. D) 2 (CD) 3. (BD) 4. (ABCD)5. (AD) 6. (ACD) 7. (AD)
8. (ABD) 9. (ACD) 10.  (ABC) 11. (BD) 12. (BC) 13. (BC) 14.  (ACD)

15. (AC) 16. (AC) 17. (D) 18. (C) 19. (BD) 20. (AC)

2. (A >P;B)>R;(C)>Q; D)>S 22. (A>R; B >S;(C)>Q; D)>P 23 (2
24, (0) 25. (® 26 (7)) 27. (1) 28 (2 2. () 30. (8
3. (1 32 (3 33 (9 34 (2 35 (8 36 (1) 37. (7
38. (7)) 39. (6) 40. (0)

PHYSICS
1. (CD) 2. (ABCD) 3. (ABC) 4. (BCD) 5. (AC) 6. (ABCD)7. (BCD)
8. (ABCD)9. (AC) 10. (A) 11. (AD) 12. (BCD) 13. (AB) 14. (ABCD)

15. (BC) 16. (AC) 17. (AD) 18. (BD) 19. (BC) 20.  (BC)
21, (A-P,R;(B)-Q,S;(C)-P,R;(D)-Q, S

22. A-Q;B)-P;(C)-R;(D)-S

23. (5) 24. (6) 25 (3 26. (6) 27. (2 28 (2 29. (6)
3. () 31 (9 32 () 33 () 34 (3 35 (7 36 (2
37. (2 38 (9 39. (6) 40. (4)

CHEMISTRY
1. (AB) 2. (BD) 3. (BD) 4. (ABD) 5. (AB) 6. (ABCD) 7. (ABC)
8. (BCD) 9. (AC) 10. (ACD) 11. (BCD) 12. (AD) 13. (ABC) 14.  (BCD)

15. (AC) 16. (ABD) 17. (BD) 18. (ABCD)19. (A) 20.  (ABD)
21.  (A)-Q; B)-R;(C)-S;R(D)-P;R22.  (A)-P; (B)-Q;(C)-P,S; (D)-R,S 23. (2
24. (8 25. (7) 26. (3 27. () 28 (6) 29. (3  30. (6)
3. () 32. (6) 33 (2 34 (3 35 (3 36 (50 37. (5
38. (4 39. (49 40. (5
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JNRESONSNCE”  ADVANCED PATTERN PART

Educating for better tomorrow TEST-4(APT-4)
TARGET : JEE (MAIN+ADVANCED) 2018

DATE : 14-01-2018 COURSE : VIJAY (01JR)

ANSWER KEY
CODE-2

MATHEMATICS

1. © 2 (BC) 3. (BC) 4. (ABCD) 5. (AB) 6. (BCD) 7. (AC)
8. (ABC) 9. (ABD) 10.  (ABC) 11. (BC) 12. (BD) 13. (CD) 14.  (BCD)

15.  (BC) 16. (AB) 17. (C) 18. (B) 19. (CD) 20.  (AB)

2. (A >P;B)>R;(C)>Q; D)>S 22. (A>R; B >S;(C)>Q; D)>P 23 (2
24, (0) 25. (® 26 (7)) 27. (1) 28 (2 2. () 30. (8
3. (1 32 (3 33 (9 34 (2 35 (8 36 (1) 37. (7
38. (7)) 39. (6) 40. (0)

PHYSICS
1. (AB) 2. (ABCD) 3. (ABC) 4. (ABC) 5. (AC) 6. (ABCD)7. (ACD)
8. (ABCD)9. (AC) 10. (B) 11. (BD) 12. (ABD) 13. (CD) 14. (ABCD)

15. (AD) 16. (AC) 17. (BD) 18. (BC) 19. (AC) 20. (AD)

21. (A)-P,R;(B)-Q,S;(C)-P,R;(D)-Q,S 22. (A)-Q;(B)-P;(C)-R;(D)-S
23. (5 24.  (6) 25.  (3) 26.  (6) 27. (2 28. (2 29.  (6)
30. (5) 3. (9) 32. (5 33. (5 34. (3 35. (7) 3. (2
37. (2 38.  (9) 39.  (6) 40. (4

CHEMISTRY
1. (AC) 2. (CD) 3. (BC) 4. (ABC) 5. (AC) 6. (ABCD) 7. (ABD)
8. (ACD) 9. (BC) 10. (BCD) 11. (ACD) 12. (AD) 13. (ABD) 14.  (ACD)

15. (AD) 16. (ABC) 17. (CD) 18. (ABCD)19. (A)  20.  (ABC)

21.  (A)-Q; B)—R;(C)-S;R(D)-P;R22.  (A)-P; (B)-Q; (C)-P,S; (D)-R,S 23. (2
24, (8 25. (1) 26. (3 27. (6) 28 (6) 29. (3  30. (6)
3. (6 32. (6 33 (2 34 (3 35 (3 36 (5 37. (5
38. (4 39. (4 40. (5
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JNRESONSNCE”  ADVANCED PATTERN PART

Educating for better tomorrow TEST-4(APT-4)
TARGET : JEE (MAIN+ADVANCED) 2018

DATE : 14-01-2018 COURSE : VIJAY (01JR)

ANSWER KEY
CODE-3

MATHEMATICS

1. D) 2 (CD) 3. (BD) 4. (ABCD)5. (AD) 6. (ACD) 7. (AD)
8. (ABD) 9. (ACD) 10.  (ABC) 11. (BD) 12. (BC) 13. (BC) 14.  (ACD)

15. (AC) 16. (AC) 17. (D) 18. (C) 19. (BD) 20. (AC)

2. (A >P;B)>R;(C)>Q; D)>S 22. (A>R; B >S;(C)>Q; D)>P 23 (2
24, (0) 25. (® 26 (7)) 27. (1) 28 (2 2. () 30. (8
3. (1 32 (3 33 (9 34 (2 35 (8 36 (1) 37. (7
38. (7)) 39. (6) 40. (0)

PHYSICS
1. (CD) 2. (ABCD) 3. (ABC) 4. (BCD) 5. (AC) 6. (ABCD)7. (BCD)
8. (ABCD)9. (AC) 10. (A) 11. (AD) 12. (BCD) 13.  (AB) 14. (ABCD)

15. (BC) 16. (AC) 17. (AD) 18. (BD) 19. (BC) 20.  (BC)
21. (A)-P,R;(B)-Q,S;(C)-P,R;(D)-Q,S

22. (A)-Q;(B)-P;(C)-R;(D)-S

23, (5 24. (6 25, (3 2. (6 2. (2 28 (2 29. (6
3. () 3. (9 32 (5 338 () 34 (3 3B (7 36 (2
37 (@ 38 (9 39. (6) 40. (4

CHEMISTRY
1. (AB) 2. (BD) 3. (BD) 4. (ABD) 5. (AB) 6. (ABCD) 7. (ABC)
8. (BCD) 9. (AC) 10. (ACD) 11. (BCD) 12. (AD) 13. (ABC) 14.  (BCD)

15. (AC) 16. (ABD) 17. (BD) 18. (ABCD)19. (A)  20. (ABD)

2. (A)-Q; B)-R;(C)-S;R(D)-P;R22.  (A)-P; (B)-Q; (C)-P,S; (D)-R,S 23. (2
24, (8 25. (1) 26. (3 27. (6) 28 (6) 29. (3  30. (6)
3. (6 32. (6 33 (2 34 (3 35 (3 36 (5 37. (5)
38. (4 39. (4  40. (5
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