| PAPER-2 |

PART-1: PHYSICS ANSWER KEY
SECTION-I Q. 1 2 3 4 5 6 7 8 9 10
A ABC [ABCD|ABCD| ABC | AC | ABC [ABCD| AC [ABCD| ABD
SECTION-II e A B c D Q.2 A B c D
QT QR P,S P PRST|[PRST| QRT [ QT
SECTION-IV Q. 1 2 3 4 5 6 7 8
A 6 5 4 3 7 1 5 4
SOLUTION
SECTION-I 3. Ans. (A,B,C,D)
1.  Ans. (A,B,C) Sol. Block B & C will perform SHM about COM

Sol. Path difference \/E k 2k
SoO= _:\/—:\/_
u m/2 m

Ax=S,P-SP=,/x24+4% —x
For collision between M & m

S X P My =Mv +mv, &

d
Sl —>YV,

(A) when x 0

Ax =0, so phase difference is zero V, =V, =YV,
(B) In some phase so constructive S VpE VT,
(C) when path difference Ax =n), then constructive Vo=Vo,m Y,
interference 2vy=v,(1+7)
when Ax = (2n + 1)A/2 wheren =0, 1, 2, ... Ly 2v,
destructive T2 I+y
2. Ans. (A,B,C,D) mv, +mx0 v,
SV = =
B ™ m+m I+vy
T
Sol. We know thatI = sov’ and P =1 x area
Vimavcom _ Vo
B="0 o(1+y)
Po B
alsol = 2_pV and here s, = AR, v = \/; and 2v,

Y =
v=1F max 1+’Y




4.

Sol.

Sol.

Sol.

Ans. (A,B,C)
Since the process in chamber 2 is adiabatic
PV =P,V

PV5/3_2_7PV5/3
o'o § 02

8 3/5
v=(3) v

Volume of chamber

POVO — P2V2
Work by the gas = T

Ans. (A,C)

V2=V 2-2gsin0x soV,<V,
V,2=V,22gcos 0 (Ay) = V,2—2gcos0(0)=V
V,=V,

Ans. (A,B,C)

LA

_ nGC, +n,Cp g -1 y,-1
B nICVl +n2CV2 B n, + n,

Y1 1 Y2 -1

(n,+n)C, =nC, +n,Cy

R R R
(n, +n,) BRI
y=1 v -1 v,-1

Ans. (A,B,C,D)

Sol.

Sol.

10.

Sol.

Sol.

Ans. (A,C)
_av

T dx
dv

—=0atB,C,D
dx

- F=0atB,C,D
soa=0atB,C,D
speed is maximum at B as potential energy at B is

F

maximum

Ans. (A,B,C,D)

For reflection from densor medium, the reflected
wave experience a phase difference of n & for
refection from rarer medium, there is no phase
difference.

Ans. (A,B,D)

For same heat flow rate,
do| _do
de|, dtf;

k,A,(100-0)
N

ksA; (100-0)

In figure (ii), both rods are in series

R, q =R, +R,

SECTION-II

Ans.(A)-(Q, T); (B)-(Q, R);(O)-(P, S); (D)-(P)
Rate of heat loss = 80 x 10.8 = 54 x 16 cal/sec.
A)r=1.6
= rate of heat supplies by forming steam to
water at 0° = 1.6 x 640 > 54 x 16

additional ice will melt
(B) Rate of heat loss

=54 x16=64 x 13.5 cal/sec.

r=1.35

=rate of heat supplied for converting steam
to water at 0°C = 1.35 x 640 = 13.5 x 64.
no additional ice will melt or water will fuse.
(C) Rate of heat loss =54 x 16 =72 x 12 cal/sec.
Rate of heat supplied by converting steam to ice
at 0°C =1.20 x 720 = 12 x 72 cal/sec
no additional ice will melt or water will fuse.
(D) Additional water will fuse to ice.
Ans. (A)-(P,R,S,T); (B)-(P,R,S,T);
(O)-(Q,R,T); M-(Q,T)




Sol.

Sol.

Sol.

From phase diagram, in case 'C' & 'D' particle
are able to reach at heightest point, whilein 'a' &
'b' they don't.

SECTION-1V
Ans. 6
t . =uN=0.4x20g =280

N
fi - 0F
20g
F=40t
Sliding starts when
F = fmax
80t =80
St=1s

[2Fdi-[fdt =mv 0

N i80t dt—SOidt _20V
1 1

C.v=8m/s
P=F. .y =40t x2v=40x3x 16 =1920
Ans. 5

Since 'B' completes the circle = v, atlowest point
5gR
From work energy theorem for rod,

¢ 1 M,
g ==X ©
2 2 3

3g

o=,—=
= ’

For angular momentum conservation before & after
collision,

M/?

O=mvgl

Sol.

Sol.

- (-
oy /¢

FE_,
it

9x5gR
N = 2 ?’5 since ¢ =R(given)
N2=15
N2
-~ _5
3
Ans. 4
From Bernoulli's equation,

I ., p
P0+pg(hl—h2):§pv + P,

[Since cross section Area of beaker >> cross

section area of faucet)
8 4
20(h, —h 2x10x— =——
v=y2g(h -h, ) =y 100 10
Ans. 3
For floating

mg = Buoyant force

Since mass doesnot change with temperature

FBI =FB2 :> pWIVIg = pW2V2g
pWI
Py, (0.99 Vy) = Toy AT (Vo (1+30AT))

1 1+ 3aAT
= [1- =
100 ) = (1+7,AT

By Binomial approx.

1
1- 100 = +@a-1v,)AT)

=(y,, — 3WAT

100

|
= AT=100(y, —3a) =

= T,=60°C

40°C




Sol.

Sol.

Ans. 7

/m
Wehave T, =2rn "

or

T} =4n2¥ (D

After more weights Am are added, we have

T2 :27'["m+kAm, or T22 =47

By subtracting Eq. (1) from Eq. (2), we get

, m+Am

..(2)

T =42l or Ar=_8
g T

Upon inserting the numerical data we obtain Al =
1.75 cm.

Ans. 1

).

2

For the semicircular plate of radius 7, the centre

4y
of mass lies at a distance of % from the centre.

Taking o to be the mass per unit area, the position

of centre of mass of the remaining piece of the

((3n—4)

3(8—m)

square would be at a distance of from
the centre of the original square plate. Now, taking
the centre of the original square to the origin, the
centre of mass of the new structure can be

determined. This turns out to be at a distance of

1
3 to the right of the origin.

Sol.

Sol.

Ans. 5
S M
| |
52 cm 50 cm
v=325m/s
1 325
Vo= 4L V10T 4052

325
V207 450,50
35(,__1

Vio~V20= 4 | 0264
325( 0.004

4 10.260x0.264
S 0325 o5y

0.260x0.264
Ans. 4

T,=8x10%x10%=800 N

T,=3x103%x2x10%=600 N

3
800 x g =600 x cosO

= cos0=4/5=06=37°

T,sin55° T,sin0

T,cos0
T, cos55°

= 800sin53°+600sin37° =F

4 3
= 800xg+600><§:F

= F=1000N




PART-2 : CHEMISTRY ANSWER KEY
SECTION-I Q. 1 2 3 4 6 7 8 9 10
A B B B,C B,D B,D D D ACD AD
SECTION-II [eR A B ¢ D Q.2 A B ¢ D
QS PRT | QRT Q,S Q,S QS,T R,S P,S.T
SECTION-v IS 1 2 3 4 6 U 8
A. 1 3 4 1 1 4 7
SOLUTION
SECTION-I SECTION-IV
1. Ans. (B) 1. Ans. (1)
2. Ans.(B) he
3. Ans. (B, C) ey
4. Ans. (B,D) A h _ «ha
5. Ans. (D) ~ 2mKE 2mC
6. Ans. (B, D) 6x103x9x107° _10
7. Ans. (D) - 2x9%x107' x3x10® =10 =14
DOU =3 (So, option A & C can not be answer) 2. Ans. ()
0 Vreal
_C (Resonance stabilisation by Z= Vet
6‘ - {/ea 1
extended conjugation) 1.5= %
8. Ans. (D) V. .=3
. L N\ 3. Ans. ¥
HOC:  H=( > N 4. Ans. ()
(6¢) (5¢) S.  Ans. (6)
O
Stable: /= > \—/ HO~ |I|/ OH
(4C, 1m) (4C, 1m) Sol. uo” | Son
In option (D) both compound has same number OH
of carbon & m-bond. So, stability of compound | 6. Ans. (1)
is deciding factor for heat of hydrogenation as well | Sol. sp’ hybridised P atom =3
as for heat of combustion. sp” hybridised N atom =3
9. Ans. (A,C,D) ratioe S =1
Acid-base reaction favours in formation of weak 3
acid & weak base. Acidic strength order is : 7. Ans. (4)
CH,COOH > Ph-OH > H,O > HC=CH
10. Ans. (A,D) (iii) , (iv) , (vii)
In option (B) & (C), given pairs are not two
different compounds they represent same ion | 8. Ans. (7)
whose resonance energy is fixed. @1, (ii) (i) , (iv) , (vi) (vii) , (ix)
SECTION-II
1. Ans (A)-(Q,S); (B)-(P,R,T); (C)-(Q, R, T);
(D)-(Q,S)
2. Ans (A) - (Q,S); (B) - (Q,S,1); (C) - (R,S);
D) - (P,S,T)




ANSWER KEY
9 10

PART-3 : MATHEMATICS
Q. 1

SECTION-I 2 3 4 > 6 ! 8
A AD AC [ABCD| AB AB AC B,C AC [ABCD| BC
A B c D A B c D
SECTION-II [eR| = a = = Q.2 a ST a =
SECTION-IV Q. 1 2 3 4 5 6 7 8
A 7 6 3 7 3 4 8 3
| SOLUTION
SECTION-I So in this condition we have 49 integral
1. Ans. (A,D) values of a
n But fromcc, <|r, -1,
(\/; + 1 j we will get additional values of a.
24/x for orthogonal cut
. 2.12.0+2(-5).0 =-36+a = a=36
T, —c(&) 1 Ifa=0,cc,=13&r, +1,=19
2(‘/; CC,<r +r,
L yoa No. of common tangent =2
-Gy LGS 3. Ans. (A,B,C,D)
2 T2 9
sinx+siny =—
"C, "C, "C, ) 65
20 Tyl e aem AP s x— 06
= 2sin( y}cos( yj:_ ..... (D)
N "C, 1+n (n — 1) 2 2 65
C =1+ >n=——1—7" 7
4 Also COSX +Cosy =—
n’-9n+8=0 65
=>n=18 X+y x-y)| 72
) = 2cos Ccos =— ... 2
..n=38 ( 2 j ( 2 j 65 )
s8¢ Lo (1) + (2), we get
T,=—x"*
" f2) 20 8 4
= r=04,8 2 ) 72 63
2. Ans. (A0 ) i
(A) S, =x?+y*+24x—10y+a=0 Now, sin(x +y) = — 3= 22
for real circle, g%+ f>—¢ >0 1+ 1625
144 +25-a>0 ?
a<169 cos(x+y):—l
Also 220 S d dd251 & (2
.. Total non-negative integral values of quare and add (1) & (2)
a=170 ,(x—y 82(144+81)
o cos 4=
(B) forno pointin commonc c,>r, +T1, 2 65>
&cc, <|r,—1)
o2 J(x-y) 16325
ClC2 =13 CcOS = o)
2 13°.5
13>+/169-a+6
X—y 12
= 169-a<49 - cos =+ =
a>120 & a< 169 2/ B3




Ans. (A,B) -
o4 x=2nmt— (nel)
4
S=) C, k=20142""
=0 .. Number of solution in [0, 47t] is 8
=1007.2201 = 19 x 53 x 22014 (C) n(A)=6 ; n(B)=10
& E =53 x 2201 . Number of functions = 10°
Highest exponent of 2=2014 (D) Sum of 4 (+)ve solutions
Number of divisors of E =2015x2 = 4030
n 3n St In
Ans. (A,B) Rk L LI L P
4 4 4 4
2
1 B 4 B 5 " 8 =6X -27x 7. Ans. (B,C)
x-1 x-4 x-5 x-8 40 Rationalise
Now, {
fi(x :—[ x+1)"7 —(x-1 USJ
LA (5 (x) =5 (x+1)" ~(x~1)
x—1 x—4 x—5
_ Lrais 1/3
8 6x> —27x f(l)—E[Z -0 ]
+ +1|=——+—
x—8 40 1
x=0 f(3):5[41/3_21/3]
Clubbing 1% & last &2™ & 3™, we get
_ _ _1 1/3 /3
2x-9 x93, 4 f(5)=-[6"-4"]
x-D(x-8) (x—-4)(x-5) 40
1 1/3 173
ECT D S £(999)=7] (1000)"” ~(999)"” |
2 (x-DEx-8) (x—-4)(x-5 40
Solving, we getx=9 E:l><10:5
Now, we can verify the options.
Ans. (A,C) Now, for (c) part
Put 24/2 [sin’ x |= a, | tan® x |= b,| cot’ x |= ¢ T, =T,
a b c 3 1Y 1\
+ + =— 7 - 7 =
vee e T cra atb 2 Cf'(?,} 2 C”(y,j
a+b+c b+c+a c+a+b 9
= + + == 111
b+c c+a a+b 2 —.—==
r 3 8—r
(a+b+c)( ! + ! + L j=2 §—r=3r
b+c c+a a+b) 2 2>r
Using AM > HM, ~. Greatest terms are T, & T.
(@a+b)+(b+c)+(c+a) 3 8. Ans.(A,C)
3 1 N 1 N 1
a+b b+c c+a ; 0<x<1
= I<x<3
(a+b+c) L + L + L 22 1) : :
b+c c+a a+b) 2 6-x 3<x<6
a=b=c x—6 x>6
22 |sin’ x |=|tan’ x |=| cot’ x | Plotting f(x) we get




10.

ol

Clearly, if a,b,c,d are positive distinct numbers such
that f(a) = f(b) = f(c) = f(d), then

y=te (1,3) mustintersect

the graph of y = f(x) at four points
a:%,b:t,c =6—-t,d=t+6

.. abcd =36 — t?

> € (1,9)

.. Range of abced is (27,35)

.". Number of integral values in the range 7.
Ans. (A,B,C,D)

(A) f(x)isodd .. a+2=-b+7=a+b=35
(B) Clearly x> € (0,1) = [x*]=0

— f (x) = ! = even

J1-x?
(C) for sum of coefficients; putx =1 .". f(0)=1
Ans. (B,C)

D+ /B4 /F=20FT T
2 2

S; =84
sLtan(D+E+F) =—

1-s,
S8, = 1
.. tanD tanE + tanE tanF + tanF tanD = 1
& cotD + cotE + cotF = cotD cotE cotF

SECTION - 11
Ans. (A)=>(R); (B)=>(Q); (C)—>(T); (D)—>(T)

A 2 27 2040242 2 4o
n=0

+—E=—=—x
L1373
2?2 2
(B) Putsinx =t, we get

16t =14 +3Jt+7

1

f©=£"0
sinx=1 = x= 2nn+£(nel)
2 solutions.

(C) tan™!(2 sinx) = cot™!(cosx)

T
tan~!(2sinx) + tan~!(cosx) =3

sinx > 0, cosx > 0 & 2sinxcosx = 1
T

X =2nmw+—
4

= 5solutions
(D) Sum of roots

2_
-2 a+4:a+ 4 :a—1+—4 +1>5
a—1 a—1 a—1
Minimum value is 5

Ans.(A)—>(Q);(B)—>(S,T);(C)—>(Q); (D)—~>(T)

. ,
() 2 (Vae2 +a){1-dn r2m)

:;tan {HMxﬁJ

= (tan’1 n+2—tan’ \/E)

n=0

_3n . [3_“}:2
4 co L4

B) c>la-b] = c?>a’+b>-2ab
Similarly, a? > b% + ¢ — 2bc
b?> > a? + ¢? — 2ac
= a2+ b>+ c? < 2(ab + bc + ca)
2(32 +b* +c?) <
ab+bc+ca
(C) a*(b +c¢) =b*a + ¢)
a’b—b%a+a’c-bx=0
abla-b)+c(a-b)a+b)=0
azb
ab +ac + bc=0
Multiply both sides by (a — ¢),
we get (a— c)(ab + ac + bc) =0
a’b + a’c—ac> —bc?=0
a’b+c)=c¥(a+b)=2

4




D) P2+ Q>+ R?+ §?

= sin?Asin?B + sin’Ccos’A + sin*Acos’B

+ cos?Acos’C
= sin?A + cos’A = 1
SECTION-1V
Ans. 7
sin(x —y) sin(x + y) = sin?x — sin’y
E = sin?(sin~!(0.5)) — sin?(sin!(0.4)) = 0.09

Ans. 6
Interpret the problem geometrically consider n right
triangle joined at their vertices with bases
a,,2,,a;,.......,a, and heights 1,3......,2n—1. The sum
of their hypotenusses is the value of S.. The
minimum value of S, , thenis the length of the straight
line. Connecting the bottom vertex of first right
triangle & the top vertex of the last right triangle, so

o fgem 5]

~ S, >17* +n*

Now 172+ n*=m? (m € ])
(m —n?) (m +n) =289.1
n’=144 - .n=12
Ans. 3

A

B C
using pythogoreas theorem

AB?+ BC?=CA?

10% + 62 +10.6 + 6> + PC? + 6PC
=10%+ PC? + 10PC

= 4PC=132=PC=33

Ans. 7

EUS . n n+l1
2D [(n—l)!+ n! j

n=1

(2015 2016
(2014)! * (2015)!

2016

=-1- 2015)! o atbtc = 4032

Ans. 3
Order at A,B,C is one

6 6!

C,.3! = ; son=3

Ans. 4

Let x =k sinf & y =k cosO
194sin O cosO

T Sn' 0 cos'0 sin Gcose(cos2 0+ sin? 9)

4 .4
. cos"O sin"0O 194

Xy
. t=—%= then (t2
X

» -2} ~2=194

t=4
Ans. 8

Let D be the point of tangency of C, and C,. T
will be radical center of 3 circles.

~TD=4

(LATDJ 1 (LBTDJ 3
Now, tan = tan = Z

/ATB
.. Radius of C3 =TA tan( j =8

Ans. 3

'C,."C = ——X ——X

ZZ c,"’C,_, = Z ( pC(,Jr“"’Cl+....+“"’CH)

=) "C,2"P=>"C 2" -2"
p=1 p=0

=3"-2"=19

~n=3
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