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SOLUTIONS

MATHEMATICS

B

Givenf(x)=fla—x)andg (x) + g(a —=x) =4

now Let | = If(x) .g(x)dx = jf (a-x).g(a—-x)dx
0 0

= [ 0014 - g(x)Iex
0

= 4].f (x) dx — ajf(X) g(x)dx

0 0
&.—_—_—V.__—/
|

a a
—21= 4J.f(x)dx:>1=2 _[f(x)dx
0 0

henceAns.
C
a arar?, art, ... witha=2
+1_2 T.L_f.i_z_’_ .i+i—4+4'
T, 2" ar?  ar a2t T v
r+1 ~ o1
—IE—=4(r+1):>r——1orr—(4)1/3

T, = arf=2(-1%=2..(1)

1 \° 1 1
or 2@5‘ =2x %=§....(2)

17
hence sum = ry Ans.
C
el i le
X 2
(A) f(x) = _ & —1<x<—,x;t0
X
2 .1
| X 2

Hence L|mf( ) exists and equal — 4
(B) fis discontinuous atx =1 = non derivable

(CyUse IVT for f(x) = e —x in (0, 1)

(D) f(x)=5x"+30x*+20>0V xeR] is stricly
increasing

MOTION IIT-JEE
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4. A
Given equation of lines is

1-x 7y-14 z-3 X-1 y-2 z-3
3 2p 2 -3 2p/7 2
()
g 7—7x=y—5_6—z x-1 y-5 z-6
and T35 1 5 —3p/7 1 -5
.(2)
given that lines are perpendicular
a1az +b1b2 +C1C2 = 0
3P|, [2p
=3) = |+ =2 () +2(=5) =
( )( 7] (7)() (-5)
9.2 4020 W+20 40
7 7
= 1p=70 = p:—:—%Ans
5. c
operating R;—> R, +bR;, R, > R, —aR,, we get
1+a° +b? 0 —b(1+a? +b?)
A= 0 1+a?+b%? a(1+a?+b?)
2b -2a 1-a? -b?
1 0 -b
_ 2 2.2
=(1+a“+b")*| 0 1 a | Taking (1 +
2b -2a 1-a®-b?

a?+ b?) common from R, and R, expanding, we get
=(1+a% +b?)2[1(1-a® —b? + 2a%) - b(-2b)}=(1+a? +b?)?

=>m=1,n=3 =>m+n=4
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10.

1.

hence

12.

y:f__;_i
4 2
dy 17 1
L -0+—
hence ax +2 Ans.]
B
Leta=x;b=x+d,; c=x+2d

and d=x+23d,(asa, b,cdareinAP)
hence a, b, d are in G.P.
So(x+d)?=x(x+ 3d,)
2xd, +d.?= 3xd,
=xd, = x=d,(asd, = 0)
hencea=d,; b=2d ; ¢c=23d,,

ad _ d,.4d,
2d,.3d,

4d

_4_2
be 6 3 Ans.

Cc
Only atAand E,
at C f"(x) = 0 but does not change sign]

A

Put x = 2 and x = — 1 and make two simultaneous
equations

A

C=-1;1f0)=2;f(0)=3; f(0)=2

B

o
Letax?+(a+3)x+a-3=0 <B

(a+3) a-3
a b= a
a+pf—-af=-2 = at+tPf-af-1=-3
=> ap+1—-a—-p=3
af-1-B-1=3= (a=-1)(PB-1)=3
o—-1=3 andB-1=1
oo=4 and B =2 = product=8 Ans.

=—1-

3
otp=- 3

c
Since F (x) is the antiderivative of f(x)

Hence [f)dx=F(x) = F(x)=1(x)
nowF'(x)=0 = f(x)=01i.e,
atx = n/2, n, 3n/2
at X = m/2
F'(x) changes sign from +ve to —ve

hence y = F(x) has maxima at x = %

MOTION IT-JEE
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13. D

f(x) = ax? — 2bx (x — {X}) + c(x - {x})?
f(x) = ax® — 2bx? + 2bx{x} + cx? + c{X}? — 2cx{x}
f(x) =(@—2b +c)x2+ 2(b —c)x{x} + c{x}?

f(x) is periodic
a-2b+c=0&2(b-¢c)=0

= a=b=c¢
14. C
Let fogoh = F(x) = flgoh(x)] = f[a( y/x + 3 )]

=f(cos yx+3)

Domain x + 3 >0 and

2
F(x) = CosSy/X +3 +1
now—1<cos x+3 <1; /x+3 #(@n—-1)7m,neN

15. A
4y* —4xy + (x +6) =0
4x£16x° ~16(x+6) _x+x2—x-6
8 B 2
y € R hence the expression inside the redical
sign =0
xX2-x-6=0
xX-3)(x+2)20 = [A]
16. B
2 7
log,2 + log, (ZX +2X+§) > log[(x® + 1)c]
log(4x2 + 4x + 7)> log [c(x? + 1)]
42+ 4x+7>cx2+c  (c>0)
(Ad-c)x2+4x+(7-¢c)>0
hence 4>cand16-4(4—-c)(7-c)<0
0<c<4 and4c (28 - 11c + ¢?)
c2—11c+24>0
(c-8){(c-3)>0
3 8
N |
o I
4
= common solution ¢ € (0, 3)
no. of integral values of c = 2
17. B
19 Lan X33 L X0 g X3, ¥ =9
4 4 26 |x+3 4 |x +3]

= A=3,u=1 = 4Ans.
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18.

19.

20.

21.

MOTION IIT-JEE

B
Domain is [2, 3]

dy 1 1
OWiax " 2yx—2 J3-x

. - dy
for maximum or minimum I 0

4(x—-2)=3-x = 5x=11
= X= 5

now f(2)=2;

R

1 ; O<x<1
e ; 1<x<?2
x)=e = ’
9(x) e?  2<x<3
e

. 3<x<4

log(1—x) ; O0<x<1
h(X) = [Oge |(X—1)| = Iog(x __1) ; 1<Xx<4

g(x) is not differentiableat x =1, 2, 3
h(x) is not differentiable at x =1
Total number of points =3

A
vy COS2X
9=

2f(x) f' (x) = cos2x
Integrating both sides w.r.t x

sin2x

(f))* =

sin2x
2

f(x) = x* = @X00x = f'(x) = x* {~ 1 - log x}

f'(x) = 0 when log x = — 1 (i.e.,) when x =

1
fr'(x) = x* (— ;) + (~1-logx)? x*
1 )
f"[—] = negative
e

1
. f(x) is maximum at x = =
e o
f = | — = ee
max f(x) (ej

{Where Faith Counts the Success}

1
e

22, B
- [X] is a periodic function with period 1.
Therefore sin (x — [x])x is periodic with period 1.

100 1
jsin(x —[x]yndx = 100 |sin(x — [x])rdx
0 0

1

= 100 sinnxdx:100[

—cos TEX:r 200
0

b Tt T
23. B
sin30 -1 1 sin3@6 0 1
D=lcos20 4 3=0=lcos26 7 3 =0{C,»C+C}
2 7 7 2 14 7
sin30 0 1
- 7lcos26 1 3 =0
2 2 7

= sin30+0+2cos20-2=0

= 3sinB—4sin0 —4sin?6=0
= —sind (4sin%6 + 4sin6 - 3) =0
= —sind (2sind + 3) (2sin6-1)=0

1
= sing=0 or sin® = >
. 3 .
or sind = ) (not possible)
T
0=nn; 6=nn+(—1)"€

No. of values of 6 in [-10x, 10xn] is 21 and 20.

for6 =nmand 6 =nn+ (—1)" z respectively :

6
= 21 +20 = 41
24. D
[A=Al}]=0
5., 0 -2
|0 -1-» o0]=0
-2 0 5-

= (5=A2(=1-A)+0—-2[2(=1-1)]= 0
= (=1-1) [((5-1)*=4)] =0

= (=1=A)7 -A) (3=2) =0
—A=-1,37

25. c
The given relation can be rewritten as the vector expression

(\/(3_2_—4)i+a] +mﬁ) . (tan AT+tanB]+tanCR)= 6a
= ya?-4+a’+a’ +4+tan’ A +tan?B+tan? C(cos6) = 6a
[. 3b=|a| b]|cos6]

= J3a2tan? A + tan?B + tan? C(cos 6) = 6a

= tan?A + tan?B + tan?C = 12 sec?0 > 12 [.. sec?0 > 1]
. Least value of tan?A + tan’B + tan?C is 12
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PHYSICS

»
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M OTi ON imee

@ 8.

9=37°

t
J-(g sin® —ugcos0)dt = do
0

2

2x4

582 L a-t oise
5imgF = 3= >t=6sec 9

= sinogt - gcos6=0

o

R,,=2Q =1,=5A

The rate of heat dissipation is given by
H =R, wherei=| g™

1.

Let x, and x, the position of ends Aand B at time t
from the block, then stretched length of the spring
will be
£, = X, = Xg 12,
and so the stretch
Al= ¢~ €= (x,—x;)— £ (£, Natural length
of the spring).

1 1
So, U= EkAfz = Ek[(XA —Xg)— {4

_du _ %kx2(xA—xB—f1)[d—XA——dXB)

dt  dt ) 13

AZ=E= P 20

K (Va—Vg)k (4-2)x100
A=01m=10cm

{Where Faith Counts the Success}

Ke)
2
N

+

R

394 - Rajeev Gandhi Nagar Kota, Ph. No. 93141-87482, 0744-2209671
www. motioniitjee.com , email-hr.motioniitjee@gmail.com

(a) E:qug, v is parallel to B

(b) dE = iglxg , magnetic field (g) =0

B _ l"LOq\_;X;
(c) Apply =~
y 4n|r)?
(d) T =fixB
A
Charge density on each surface of the plate
q q q
Ao, =— - = — = —
N0 2T a0 5T,
a2 g2
T M osa2 17 1
+ | |+ ¥4 + _ Q=q/2
+ - |+ + -
+ — + + -
+ - |+ + -
+ - |+ + -
+ - |+ + -
+ - 1+ + -
+ —| i+ + -
14 . —* - ‘“_:_I__
A
ax T ' I
== : dx(y/kx + = |(VT)dt
G Vo j (Whoxr i) Oj( )

f= 2L(p, + 1o +\/HLHO)
3T ++ho)

D

— - - -

Lp = Lcm O+ Mrem, P x vem

The direction of angular momentum f is notalways

- . - d
parallel to , since r_ P xv., may or may not be

parallel to ;.
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14,

15.
16.

17.

18.

19.

20.
21.

&

D

Total mechanical energy will be positive when tra-
jectory is hyperbola.

Cc
A A
Top view of the problem

2

ma +

compare it with vertical
circle by replacing mg by

ma. 4
C
A VO\/§/2
vy2 \
m . D 60° m
0.5 m >
v0/2=0)>< 1 :>03=V0/2
B
v2 Vi mvj

m=oR M9 2R M9~ 2R
A
bv0 =T0
In the frame of water
md—V =—bv

dt
t

Yo [dv__ To Idt

2 oV mv, .
t=Woyo

0

D
A

Total energy = self energy + Intraction energy

M OTi ON i
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23.

24,

25.
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nR?
Total area = 4><[ 2 J+(~[7;)2 =bn

Magnetic moment = 5ri

Cc
Lox
mx=m 5 e
T ]
! Je—>
x= 7 4 112-x
/ 37 a S
S=—t—=—
4 4
B

The force is perpendicular to the radius vector

R = xi +y] = Force is tangential

Torque |1] =R |F| = Ryx% +y? =R?

]

W = |td6 =R?*2x
0

R¥2n = 32n = R=4m
C
Acceleration of A with respect to B.

4am/s2
3m/s?
locity of Awith B

velocity of A with respect to 10m/sec?
then now

€T

10m/sec

5m/s2
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CHEMISTRY

1 A D 3 A
4. Cc : c D
7. A 8. B
9. Cc
0,/CCl
Ph-CH=CH m‘—) Ph-CHO
CHCHO
—
ora  Ph- CH=CH-CHO
CH3MgBr
OH
Ph - CH=CH - COOH Cu/300 Ph—-CH=CH- éH —CHs
1,/NaOH
NaOH/CaO
Ph—CH = CH,
10. D
1. A
12, D

Ph
/
Me,CH — C == CH —CHj

(a)
O4/CCly/H,0/Zn

Ph

Me,CH — C + CHaCHO
I

o ®

CH-.CHO —2* GH,—CH =CH~—CH = CH - CHO
3 3 (C

(3 mole) lCH3MgBr/H20 OH

l
CH3~CH=CH-CH=CH - TH
(d) CH;

-, Total stereo isomers of d = 8

MOTION NT-JEE
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13. B

Sol.
(iH3 ICI) /CH3
c—>» C=CH-C~CH=CH
/ N\
CH;, CHj
14. C
15. C
16. A
Ph Ph CH
Ph\ NH5OH Ne=nN \C_N/
C=0 > 70N o
CHz (a) CHs (b) OH CHg3 ©
H* H*
i
CH;—C—NH-Ph Ph —C—~NH—CH,
(d) (e)
KOH KOH
CHz—COO- +PhNH,  PhCOO- + CH3NH,
©® ® @ ()
O
I I,/NaOH
Ph - C — CHy ————> CHIl5 + PhCOO~
(a) (@
CH,NH, _ "o, , CH,OH _cwswoc , HCHO
0
—AOE: 5 _c-0ocH; (R)
17. C
18. C
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19.

&

M OTi ON uree

A
Given:
Number of moles, n=2

3 5
C, :ER and C, =§R (monoatomic)

T,=27°C=300K
LetV, =V, then V, =2V and V, =V, =4V,

(a) Process A—> B 20.

21.
lB_VB
VT = —_TA—VA

L T,=T, |y | =(300) (2) =600 K
A

T,=600K

{B) Process A —»>B:
Vo« T = p=constant
Q,;=nCdT=nC(T,—T,)

= (2)(%Rj(600 - 300)

Q,, = 1500 R 22.

ProcessB —» C:
T = constant Sdu=0

(absorbed)

Sol.

VC
. Qgy = -Wg =Ry In |

4V,
= (2) (R) (600) In [EJ

= (1200 R) In (2) = (1200 R) (0.693)
or Q.. ~831.6 (absorbed)
Process C —» D : V = constant
Q,,=nCdT=nC(T,—T)

3
=n (—Z-R) (T,-T)(T,=T,and T =T,

=(2) (%R]BOO - 600)
23.

24,
25,

Q,, =— 900 R (released)
Process D > A: T=constant=AU=0

Va
Qq, = -W,, = NRTgln | 3

V, 1
=(2)(R)(300) In | 7~ | =B00Rn |

{Whera Faith Counts tha Success)

394 - Rajeev Gandhi Nagar Kota, Ph. No. 93141-87482, 0744-2209671
www. motioniitjee.com , email-hr.motioniitjee@gmail.com

Q,, ~—831.6 R (released)

(c) In the complete cycle : AU =0
Therefore, from conservation of energy
Wnet = QAB + QBC + QCD + QDA

W, =1500R +831.6 R-900 R-831.6R
or W _=W__ =600R

C

C

Ko XK =8 =107 = §=107
total solubility =2s =2 x 10-°

for minimum solubility

Kep =[AZIH"P?
107" = [107°]x[H"]?
10—7 — [H+]2

[H] = 1072
= pH=35

Cc
-3

0.01

For PbS, [S7] > =102

-21

=107

1
2
forZnS, [S7?] < 001

101 < 82<107%
forH,S
[H'P [S%] = k[H,S] = 102
[H']?= 1072/10"* =103
[H*] = 1032 = [H*]= 1072
and

-22

[H*] < %3<10‘1

Hence pH range
1<pH<3/2

B
D
B

More stable the structure, less will be the Internal
energy
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