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ANSWER KEY (AK)

PAPER-1
QNo. | 1 2 3 4 5 6 7 8 9 | 10
PART-I : Ans. | C A C C | ABC | AC | AB | ABC | ABD | AB
MATHEMATICS QNo. | 11 | 12 | 13 | 14 | 15 | 16 | 17 | 18
Ans. | BC | BD |05.00 | 2880 |27.00 | 17.00 | 37.00 | 07.00

Q.No. 19 20 21 22 23 24 25 26 27 28

Ans. B B D C ACD | ABC | BCD | ABC | ABC Ccb

PART-II : PHYSICS
Q.No. 29 30 31 32 33 34 35 36

Ans. BC | ABCD | 60.00 | 04.00 | 01.00 | 08.00 | 02.00 | 08.00

Q.No. 37 38 39 40 41 42 43 44 45 46

Ans. A C B B AB Ccb ABC | ABD | ABC AC

PART-Ill : CHEMISTRY
Q.No. 47 48 49 50 51 52 53 54

Ans. ABD BC | 40.00 | 10.00 | 75.00 | 03.00 | 06.00 | 09.00

PAPER-2
Q.No 1 2 3 4 5 6 7 8 9 10
PART-I : Ans. | BCD | ABD | BC AC | BCD | CD AC BD | 12.00 | 14.00
MATHEMATICS Q.No. | 11 12 13 14 15 16 17 18
Ans. | 04.25 | 00.00 | 24.00 | 05.00 | C C C D

Q.No. 19 20 21 22 23 24 25 26 27 28

Ans. AC BD CcD BC ABC | ACD BC BD | 02.00 | 02.00

PART-II : PHYSICS
Q.No. 29 30 31 32 33 34 35 36

Ans. | 02.00 | 08.00 | 20.00 | 15.00 D C A D

Q.No. 37 38 39 40 41 42 43 44 45 46

Ans. BC BD ABD AC BC ABC BC ABD | 04.00 | 04.00

PART-IIl : CHEMISTRY
Q.No. 47 48 49 50 51 52 53 54

Ans. | 50.00 | 06.00 | 06.00 | 03.00 B A C D

STUDENT'S SPACE
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PAPER-1
PART-I: MATHEMATICS
1. x—-a)(x-10)=-1

x—a=1,x-10=-1
ordiTx—a=-1,x-10=1
=a=8,12

> \

-1

-~
\

\

Clearly, f(-1) >0, f(2) <0
Now f(0) =—4<0
=f(-1)=1-a-4>0
andf(2)=4+2a-4<0
—D>a<-3anda<0
= a e (-», -3)

A\

-1

-~
\

\

weeddr f(-1) > 0,f(2) <0
Jgf(0)=-4<0
=>f(-1)=1-a-4>0
ARf(2)=4+2a-4<0
—a<-33Ra<0

= a e (-», -3)

3. logy+1 (0 +x—6)°=4
= x+1>0 and 3R x=0
X € (-1, «0) — {0}
Now 319 (x* + x — 6)% = (x + 1)*
= (x2+x—6)2—(x+1)4=0
= x+7)(2x+5)(x-1)=0

x=-7,1, -g Only @ad 1 e (-1,

) {0}
4. N = (75)
logioN = (-10) log1075
= (-10) log (5%.3)
=(-10) [2 log 5 + log 3]
= (-10) [2x 0.699 + 0.477]
(- 10910 5 =_1 - logyo 2)
=-18.75=19.25

~.no. of zeros YR &I F&T = 19-1= 18

x* —ax + 1 = 0 has no real root

x> —ax + 1 =0 Irdfdd eI @l 2 |

. D<0 = a®-4<0

= ae (-2 2)

LA={x:—-2<x<2}

f(x) =bx* +bx + 0.5 >0 V xeR, if ak b >0

) 1
D<0 = b—4.b.E<O
= b°-2b<0= be(0,2)

Also 71 b = 0 then T9 f(x) >0 vxeR

- bel0, 2)

: B={x:0<x<2}
ANnB={x:0<x<2}

For real roots 4a% — 4b (a - l) >0

—a’-ba+b>0

Now for above inequality to hold for all
values of a,

b?-4b<0or0<b<4.

arfa® qal & g 4a’ —4b(a-1)>0
—a’—ba+b>0

39 AAST A a® JHl B g I Bl
2|

b?—-4b<0oram 0<b<4.

We can write the given equation as

P (a+b)x+c(b-a)

2x x? —c?
or p(x? —c?)=2(a+b)x?® -2c(a—b)x

or

(2a+2b—-p)x? —2c(a—b)x+pc? =0
For this equation to have equal roots,
(2a+2b - p)x* —2c(a—b)x +pc? =0
or (@a—-b)* -2p(a+b)+p*=0
or

[p—(a+b)? =(a+b)> —(a—b)*> =4ab
or p—(a+b)=12\/£
or p=a+bi2@=(\/ai«/5)2
& TR TR |

P (a+b)x+c(b-a)

2x x? —c?
a1 p(x? —c?)=2(a+b)x? —2c(a—b)x
T (2a+2b — p)x® —2c(a—b)x + pc? =0
s4q FHIPHRT,

(2a+2b - p)x? —2c(a—b)x + pc? =0
P I IR B
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Bal.

9.

=

10.

a1 (a-b)> —2p(a+b)+p?=0

a1

[p—-(a+b)f’ =(a+b)*—(a—b)* =4ab
a1 p—(a+b)=12\/£

T p=a+b+2Jab =(Ja+t/b)?

Since each pair has common root, let the
roots be o, for

Eq. (D;B,y for Eq.(2) andy,a for EQ.(3)
Therefore,

a+B=—o,af=bc

B+y=-bpy=ca

Y+o=—Cyo=ab

Adding, we et

2(a+B+y)=—(a+b+c)

= oc+[3+y=—%(a+b+c)

Also by conditions of common roots we
havea+b+c=0

Also by multiplying product of roots, we
have

a®p?y? =a’b?c? or ofy =abc

I(h IS I IHAMS A IGA B A
oc,Biﬁ forg

@By W (2) B faw y,0 wHEROT (3) B
ferg

a+pB=-a,af=bc

B+y=-bpy=ca

y+oa=—Cya=ab

SISHACH

2(a+B+y)=—(a+b+c)

:(x+[3+y=—%(a+b+c)

QY & SIS qa & ufdewi 9 g a+ b
+C =09 8l g |

AT Al BT [OIHA

a®p?y? =a’b?c? or ofy =abc

2\Joa; —1+4\Ja, —4 +6,Jo; —9 +8,fa, —16
:((X,l—l)+1+(Ol,2—4)+4+((13—9)+9+
((1,4 - 16) + 16
(Jor—-1) +(Jaz —2~2)" +(Jag —9 -3) +({for ~16-4) =0
= Jo—1=1, Ja,-4=2, Jo,-9=3,
a,—16=4

= o,=2 0,=8 a,=18, o, =32

2 2
32x —4.3% +X+6 32x+13 =0

11.

12.

g2X*-2x-12_ 4 ax*-x-6, 3 _

3x2—x—6:t

t?—4t+3=0

t=1 ort=3

3X2*X*6: 30 or 3X2*X*6: 31

xX*-x—-6=0 or X>—x—6=1
X*—x—7=0

Product of roots is divisible by (2) & (3) only

Fad (2) 3R (3) ¥ Al BT oA

Hence (A) & (B) are correct.
log, X2 —14log,,, x* +40log, X =0
2

log, 2=t
2 42 20
- + =0
—t+1 1+4t 1+2t
i_ 21 N 10
1-t 1+4t 1+2t

(L+4t) (1+2t)—21(L—t) (L +2t) +
10 (1—t)(L+4t)=0
8t°+ 6t +1—21(1 + 2t —t— 2t} + 10
(1+4t—t—4t)=0
10t + 15t—10=0

28 +3t—2=0 :3t:_g%
1
log,2=-2,—
O, >
1
=>x=4—=1
2
X=4,%=1,X —i
y N2 1 A3 ﬁ

2_ 2__ _

X 1_3<0 - X° —1-6Xx 15<O

2X+5 2X+5
2
x—6x—16<O
2X+5

X2 —8x+2x—-16
= <0

-

X(X—8)+2(x—-8) <0

5
X+=
2

(x-8)(x-2) _,
5
X+=
2

X € (-, =5/2) U (-2, 8)
Las= E, b=-2,c=8
2

/\
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13.

14.

15.

16.

’-5a+1=0=0’+1=5q
BP—5p+1=0=p°+1=5p
a;+a, _o’+p* +a+p

a, a? +p?
_ ofa® +D)+p(*+1) _ 5a* +5p° _g
O(‘24_[32 G2+52

(X + 2)(X + 12)(x + 3)(X + 8) = 4x°
(% + 14x + 24)(x* + 11X + 24) = 4%

(x+ﬁ+14) (x+ﬁ+11j =4
X X

Let HTHT x+ﬁ =t
X

(t+14)(t+11) =4
t* + 25t + 150 = 0
(t+15)(t+10) =0

(x+ﬁ+15j (x+ﬁ+10] =0
X X

(x* + 15x + 24) (x> + 10x + 24) = 0
!

d is not perfect square integral root
d ot ot =78 7| qurfes

not an integral root qurie ol I
Product JoF%el = 24

p, g are roots of 3x* —5x —2 =0
p, o FHHRUT 3x° —5x—2=0% HA B |

pra=>  pa=-28
(3p +20) + (2p + 34) = 5p + 50
25
=5(p+q) = —
(pra) = 2

product U9 (3p + 2q) (2p + 3q)

e

=|oq+E (p+q)+@
3 9

2 50 100 144
= e — ==
3 9 9 9

equation FHIHIT
x2—2—5 X+ ﬂ=0
3
25 144
a= —— =
3 9
—a+b= 2
3
E:S
a+b

34(I0g3 5) + 33log36 + 34logg7
— 54 + 63 + 72
=625+ 216 + 49

=890

17. a=+2+3x %=6

B=sin6 x coso [tand + cotf] = 1
5o+ p=37

18.  As 3+ 22 = (JE+1)2 and

3-202 = (V2-1)
. Expression = log, ((\/5+1) + (\/5—1))
3
= log, (242) =log, 2%* = —
0g,, (242) =log, 5
-}
6 ¢
.p+qg=7

PART-II: PHYSICS

19. a=-4x (-1 +0.25 x?)

Vv 4
_ 3
lJ;vdv ‘([(4x x?)  dx

1 4 o4 1, 4.
= (V=179 = —(x?)3 - =(x
2( ) 2( )o 4( )o

V2 =172 = 4(4?) — %(44) =64—128
2=289 - 64 =225
V =15 m/sec.
20. Let wvelocity of the
Vp =ucos30%i +usin30%] and velocity of
the wind be v, then

e fé @8 SR & 9T
Vp =Ucos30%i +usin30°] @em aifel @1 a
Ve, d9

b B (U s i+ vtk
2 2

= 400437 +80] + 200k

3

= ut = 40043, % t— 5t2 = 80, vt
=200

aeroplane be

ut = 800 and % t—5t2 =80

= 400-5t°=80 = t°=64
= t = 8 sec.
= v:28ﬂ225m/3
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21. H=—usindt+ %gt2

R = u cos6t
2
H=-R tano + % (1 + tan?0)
2u
2 2

%tanze—Rtane+ %— =0
2u 2u
Real roots s o B oy

2 2
ST L

2u 2u

1- 9 @re-20H) 20
u

u4
— +2u?H > gR?
g

R<<Ju? +2gH
g

R, = E«/uz +2gH
g
Corresponding 6 tan6 = 4 < 45°,
Ju? +2gH
ATTIF FIT O tand = —— < 459

Ju? +2gH
22. (a+b)=k(@-b) (k>1)
= a= [EJB
K-1
= a is in same direction of b
P fesn b & guH 2|

a
axb=0 & |a|>|b].

_7
V2

23.
e——> 10ms™

.

g

20
I—> 15
g

20
N I—> 5

Vaz 5417

= constant

24.

25.

26.

27.

V= — = = =t
O dt 3
dx  t?
Vy= — =—
dat 2
att=1, W vy =1,
1 ~ 1a
vy = —, v=1li+—
yT 5 J
ax:dvx =2t
dt
dv
— y _—
a,= —L =t
Y t
at t=1W a=(2i+))
at t=1W a.\7:(2)(1)+%(1)
=25 >0

Therefore, particle is speeding up.
A BT B ATA g

All statements except (a) are correct.

fadweu (a) & eramar O HUF WL B |

Direction of instantaneous velocity is always
tangential to the path and direction of
average velocity is along the secent of path.
eIl 97 @ fI=m gen Uy & T et
G @ gfew Bl g, Safe a9 @
fem v & o @ srfay B B

t=2]20 for 1% ball (at h)
g

t =2 %‘ 1% 9 & fag (h wR)
t, =2 12" for 2" pall (at E)
2 4q 4

t2=2E 2" i @ forg (%wj

Lt =2t

Velocity of two balls will be equal for a time
interval t, = t;/2 i.e., second ball starts
journey from ground in upward direction

t, = /2 FHARIA & folg QM1 II&T &1 a7
FHAME BRI JA g T ERId H SR Bl
MR T YR B

Velocity will be equal if t = nt; or t1/2 + nt;
I IRIER BN AR t=nty AT t,/2 + nty
n=1,2,3,4......

for other starting points of second ball we
don’t have common points on superposition
due to different time periods of motion.

R T @ iR URfAE Rgel @ g ER
U 3Tel—3elT JMAddlel &l aolg | FH

fag 781 2|
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d

28. — (tanx) = by Formula J
dx( ) v [by SEN]
y:tan_lx
= X = tany

11
1+tan’y sec’y

=[ cos(tan™ x)]2

=cos’y

29. The graph should be
NG BT @AY

Atx:HlT\f,v224aOH, —2ﬂ
3 3
2 Gn2 i 2
ucsin 2usin
30. h=——"Z_h,; T,= 2.
2gcosp gcosp

1
R, =ucosa T, — > gpT?

R, =ucosa T, +% gsinpTZ
Ry-R, = gsnB T =gsnpT;

31. Height of the building
AGH & HATY
H=h +h,
= 1/2 gt? + ut — 1/2gt?
T— @ u=0
h| ¥
1
h| |

/77/7}/7/ 777%7;;20 m/s

=ut=60m.

32.

33.

34.

35.

10 m/s

20m

B
te= 2—h= ’Ziso =2 sec
\AQ

Before collision at B

TFHR A UEd B W
V,=10m/s V,=20m/s
After collision at B.

BW cqdR & dIg

[

V' =10 m/s V) =eV, =12 x20=10
m/s

2v'y
te = g =2sec
T=t,+t, . =4sec
Isnzxdx X _sinax

4

% 12z 0
= J-smzxdx:— st Z_o0=1

b |l 2 4

0

u=0
stop _sa=2-t

«— 16m —

wrtcar A (BR A S ATUE) e

=2t
\Y t t2
= L dv,y = Io(Z—t) dt=v=2t— >

2

v=0=t=4sec.; d_x :2t—t—
dt 2
3

= X, =16+42— %

3
att:GIT\’—>xre|:16+36—6—:16m;at
6
3
t:41T\’—>xre|.:16+42—4—:%m
6 3
=Xx=8
P=A+B&Q=A-B
Px Q=(A+B)x(A-B)
=_AxB +B x A
5. i ] Kk
BxA="Q:1l3 1
2 2
1 -1 -1
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&l

CaFs CaFy CaFs

Ci2C12F,= 100 | C13C1F4= 102 | C12C1%F 4= 101

100 U /H1d, AR A b C,F, BT %

=3 ﬂ x100 = 98.01%
100 100

102 UTM,/ATd, HIeR GHM & C,F, BT

BEV ——_x100 =0.01%
100100
101 U™ /H1d, Aok A b C,F, BT %

=100 — (98.01 + 0.01) = 1.98%

% =

A

_1 - _ ot _ob

= 2[ i— k]_21 2k

Area &3%d = [Bx A | =242

Xx=2
36. a=3t?

v 2

Idv = 3It2dt

v=8m/s.

PART-IIl: CHEMISTRY
37. (A) RAM

38. No. of moles of Na = % =5 mol
No. of atoms of Na =5 Nju
BA. Na® Alcd &1 9T = 12—1:=5 AT

Na @& IR &1 61 = 5 Np

42. (C)

(frequency
of incident
light)

VT/'I::

/

KE o™

max

(D) K'E'max

Intensity at a given

OH v of incident light
OH OH A
39. Total (q) ©) A B
Cl N s
40. (B) 4 KE.. —s
41,
CaFs CaFs CoFs B
C™2C2F,=100 | C"*C"F,=102 | C'2C'F,= 101 K.E.po
(D) A
% of C,F, of molar mass 1009 =
mol
99 99
1 1% &
1029 _ & e v IR daar
% of C,F, of molar mass I 43.
mo Electron | Proton | Neutron
1 ixloo 0.01% Protium 1 1 0
100 100 (HY
% of CoF, of molar mass 029 = 100 — (98.01 Deuterium 1 1 1
mol (H)
+0.01) =1.98% Tritium 1 1 2
(H®)

v a n (for same P,T)

/\
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44,

45,

46.

47.

48.

49.

50.

SoagE | Ue[ | =g
wifeas ((HY) 1 1 0
SgcRam ((H2) 1 1
fefezs (H?) 1 1 2

von (@HEP,TS for)

o-particle is repelled by the nucleus (not
attracted).
TfAE gRT o-51 ufaefa e 2| (srefia =2).

The number of ¢ bonds are 14 and DU = 4.
c 997 B Hw=AT 14 T DU = 4.

HOOC
Ais: ;

HOOC COOH
Cis: CI-CH, -C-ClI

COOH

I
o]

OH

Alis: ;
4 3
CH, Cl
(B) should have amide as the functional group.
(D) has incorrect main chain.

A, D have different functional groups. So,
cannot be homologous.
A, D =1 fharete &g @d @ | s4afog, I8

TSI 81 B AP |

2(p+n)+3p =140
7p =140 p=20
SO 3 =p+n=40
Let the power be x watts.
No. of photons emitted per second x Energy of
1 photon = Total energy
12400 _ X

- 3.125 x 10™ x =
6200 1.6x107"°

Sox=10

741 6 wifed x dfe B

gfd dwpve I@RIT 8 a1l BISHl & F@I1 x
1 BT &1 Holl = G SHolt

12400 _ X

- 3.125 x 10 x =
6200 1.6x107"°

Sox=10

16x1+17x2+2xM
5

51. 40=

M=75

o

O
53. (i) \/\)j\ (ii) /\)K
o)
i L I W /}\(
0
0O

v)

0
I
54. (i) H-C—O—CH,~CH,~CH,~CH,
D
(i) H-C-O-CH-CH,—CH,
| Ay
(i) H-C—O—CH,—~CH—-CH,
| ?H"
(iv) H—C—O—?—CHS
CH,
0
(v) CH,~C-O-CH,~CH,~CH,
g
(vi) CH,~C—O-CH—-CH,
0
(vii)y CH,~CH,~C—O-CH,—CH,
0
(viii) CH,~CH,~CH,~C—O—CH,
CH, O
(ix) CH,~CH-C—-O-CH,

PAPER-2

PART-I: MATHEMATICS

1. i+ rp, + r3 = =4, ry r, + iy + ran
=—a,rrr=-1

Zr12+zri2+6 = (Zrl)2 -2 z(r1r2)+

1

1

=22 + 2a +[(Trirp)*= 2
(r12r2r3+r22r1r3+r32r1r2)]

=22 +2a+ [a®—2(4)] =22 -8 + a’+ 2a
=(a +1)* +13 .. min =13

{("2&)2 + (r3r1)2 +(rr, )? } +16

®
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Roots are purely imaginary

ie. ip and—ip

.. sum of roots =0 incorrect (3)
product of roots = — i’ p* = p*

= product>0; — >0 = c=+ve ]
‘iﬂﬁ'ﬂ@m%l
Jafe. ip AR—ip

. Al BT IR =0

(3) T B |

%ﬁaﬂﬂWﬂ:—FW:BZ
=T >0; — >0 = c=+ve]

Parabola upward a>0,
HUWI WIad a>0,

y intercept = positve = = ¢>0
y LTS = YTcHD =c>0
—b>0 = b<0
2a
2
Here I8l y = —2x2 TAxET
X +2x+4

oran, (y—=2)xX+2(y-2)x+(@4y—-7)=0
fafldy = 2,D>0
oA (y-2>-(y-2)(4y-7) =

“(y-2)5-3y) 20 Or,Ty e [§2j

If y = 2, there does not exist any real x

afg y=2 fHl arafas x & faemm= =81 2
Hence Range 31a: IR¥R = Ezj

Since ax*+bx+c<0VxeRandb>0
gfH ax’+bx+c<0Vx e R3R b>0

. a<0and3R b >0
2a

-, vertex is in IV" quadrant

- o D Tguta 7 B

Since axX’ +bx+c<0VxeRandb<0
gfH ax’+bx+c<0VxeR3R b<0

. a<0and3R b <0
2a

. vertex lie in 1" quadrant

- o R Tgate § 7

Since ax’ + bx + ¢ < 0 for some X, a > 0
andb>0

gfr ax’ +bx +c<0fHdl x& fow ,a>0
AR b>0

_3 <0
2a
~. vertex lie in 1 quadrant
- o R agete ¥ ¥
Since ax® + bx + ¢ > 0 for some X, a < 0
andb<0

gfk ax* +bx +c>0fFf x & fow ,a<0
IR b<0

S

2a
-, vertex lies in 11" guadrant
- o R aguta 7 2

Given abc <0

product of roots of the given equation

_a bc _ abc
bc bc (bc)?

~» product of roots is < 0

", one roots is positive and one is negative

real roots

& w2 abc <0

@ g W & qAl Bl EHa
_a bc _ abc
" bc b " (be)?
&l BT JoHIHA < 0

<0

<0

. QP o gARHD § O U FONAB (IS Fe)

7.

10.

11.

xX*—8x+12+4k-k’=0, keR

when both roots positive S IHI o
gD B |

MD>0 = (k=2720=keR

(i) f(0)>0 = 12+4k—k?>0 = ke(—z,e)}
(|)m(||):> ke(-2,6)

f(4)—(k -4k +4) = (k- 2)

f(4)nax = 0, at k=2 T

Refer to answer key

By observing

fx) =6 -x)+ (x—1)(X—-2)(x—-3)Xx—-4)
(x-5)

thenTgf(6) =5x4x3x2x1=120

a+ B+ y=0; Xop=3 apy =1
oL+ piryP +2XaB=(a+ B+ 9)°
ZaZ_o 2zaB-—6

a2132+l37 +Y20t2—(0tB+Bv + ya)® = 2apy
(a+p+7)

=32-2.(1)(0)=9

Now equation Tl FHI®HROI
X +9x—1=0
=x*+6x°+9x—-1=0

xX* — (- 6)

\, 112 /

T y
N 71

y= 2x
1+ x2
D=0

= xXy-2x+y=0 V xeR

/\
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4-4y*>0 =>yel[-1,1]
Now 319 f(y) = 4y” + 13

Maximum value of % is 4.25

%Eﬂ BT AT 4.25 B |

Solution set s

12. The digit in the unit place of n(n + 1) + 1 is cd - 2. 10
1,3o0r7. ab 1
= 5 does not divides n® + n +1 5
= 105 is not a divisor of n(n + 1) + 1. 15. Refer to answer key
1. n(n+1)+ 1 SHE WM BT 3b 1, 3AT7. :136-| (Rﬁfe{é‘)’ answer key
2 R ol. -
= 5 n"+n+l 3 f T FRA E Will have real & distinct roots
= 105, n(n+ 1) + 1 & 91® ! 2| D=(m-372-4m>0
_ 5 3n = m’—10m+9>0
13. tane——E . —<0<2rn N m e (=, 1) U (9, «0)
_ 5 12 roots are both positive
= sme:—E andcotez—g — D>0,m-3>0,m>0
ino 10 = m>9, m>3 mel[9, o
LHS =__ Sinv—co roots are both negative
—cosecH —cosecH — D>0,m-3<0andm>0
) _5 12 = m<1,0<m<3
_sinb+cotd _ 13 5 _181 - RHS = m e (0, 1]
2 cosecH > 13 338
— >< [E—
Bl tane——i w 3—Tc<e<2
: T 12 T PART-II: PHYSICS
5 12 19. (A) If the man increases his speed of
= sin 6 BT R cotd ~T % walking, then it is possible that the angle
_ sinB—coto made by rain with vertical (as
LHS = observed by man) goes on decreasing.
—C0s6c0 —cosech Iy @f U= Fe @ AT B geT §, A
. _5_12 IE 999 & & @R @ @ aie & gwo
_sinb+cot6 _ 13 5 _ 181 _
= coseco 13 338 RHS] AT T B (Aafdd B |weE) gedn
—2x SRR |
14 Case-1: Let 9T x > 1 © Keeping his own velocity constant
' ' on horizontal, if the man observes rain to be
= 5_1 SX = 2x°=5x+2<0 falling vertically downwards but  with
2 X variable magnitude then it is sure that
= Xx=-2)(2x-1)<0 velocity of rain with respectto  ground is
o ) , variable.
1/2 5 IS WA B I P &fde wag w® fEa
o—> IEd gy dfe afdm auf &1 @R T @l
- xe(1,2) AR ART gu Swar 8, fbeg uRaffa aRemr
Case-2: LetHAMI0<x<1
% |, a1 g8 ARad @ 5 exaa & ame
o<t oy . xe(0,1) qIRer &1 977 uRad=eid 2 |
2 X
S 0< X2y o p<sx—2<2¢ 20.  h=12gt'=5n"
2X S, =u+l/2a(2n-1)
2 2 = -h/2=0+1/2 (-g) (2n-1)
= x> and 3R 2x°—5x+2>0 - 5n% = 10 (2n - 1)
A o—— = n“—4n+2=0
0 2/5 12 2 n=(2+v2)
o > but <ifdTn > 1
o0—o0
= n=@2++2)
. 2 1 1) 2 2
S Xe |y Total height ®eT aTg h = 5n% = 10 (V2 + 1)
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22.

23.

t = D , 0 is angle between swimmer
V. cos0

velocity and vertical.

_ 200

~ 5xc0s60°

Diff. o = (v, — vs Sin O)t

Ng

:(2—4)(7})(80 :—1864 m

=80 sec.

correct options is (C, D)

t=_0 , 0 ORI BT I TG o & A
vV, Ccos0

BT DI 2 |

A:SO sec. Diff. a = (v, — vs sin O)t

5xcos60°

Ng

:(2—4X7JX80 =-186.4m
a8 fdwew (C, D) B |
Total time taken by the ball to reach at

bottom = ﬁ: 2x80 =4 sec.
g \J 10

Let time taken in one collision is t
Thentx10=7
t=.7 sec.

No. of collisions = ; =5 (5th collisions

~N| o

from wall B)
Horizontal distance travelled in between 2
successive collisions =7 m

Horizontal distance travelled in 5/7

part of collisions = g X7 =5m

Distance from A is 2 m. Ans.

dd W ugad & foy g & gR1 feran

fol qHY = 2—H= 2x80 =4 sec.
g \110

74T f6 T <adx | foram R 9Ha 17
adtx10=7

t=0.7 sec.
E‘clw*ia?rﬁ@hézs
(5thaaar\rfh—cm5%)

2 TaR <dx & SR afaw feem § a3
DA =7m

: TFRR ® 5/7 i & fau afaw |
auaé’rnéag’r:gﬂ:Sm

Ad I 2m e Ans.

~N| o

If (3f) %<o

Then (@9) r.v<O0

24.

25.

E D
Let side length is a

AT ST B TGS a B

From Ato B
G d.spla_xcement =2 _y (option D)
time alv

A¥ B

v T 8 (feew D)
g9 alv

FromAtoC

_ 2asin60 Za\ZE 3 i

o _ = *=V (option C)
(2a/v) 2alv 2

AdC

j_2asiné0 "~ 2 _ N3, (e C)
(2alv) 2alv 2

A

From AtoD

_ 2a 2v

V = _—
(3a/v) 3

A¥D

- 2a 2V

V = = —
(3al/v) 3

from Ato F

A F

A—2 F

V=2 _—v/s5 (option fa®weq A)

Retardation

e
__02g _2g_,g m
02+05 7 sec?
In5sec. ¥

displacement fa=erma= s = ut + % at’=0
In 2.5 sec. #
s=ut+ % at’=8.75m

So total distance 3fd: B g =17.5m

/\

Q ® | Reg. & Corp. Office: CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.)-324005
esonance Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in SOLOLIBACT1030923C1-12
Educating for better tomorrow 55558 555 [ CIN: UB0302RI2007PLC024029




26.

27.

(B) AB > BC
(D) time from AtoDisequaltoDto C
AJ DM § o 99 DY C oM H &

THI B aRIER B

Let height of water level is h and depth of
cone in water is x
r = x (since cone angle is 90°)

So total volume of water =
V = chlinder - Vcone

V:nRZh—%nX3

Differentiating with respect to time

+—>
I h
y
R
0 = nR? ﬁ—nX2 %
dt dt
dh = ﬁ dx (i)
dt  R2?(dt
Xx+y=h
dx dy _dh
dt dt dt
dy __
dt
dx dh
= = v+—
dt dt
...(i)

Solving (i) and (ii) we get

an [,
dt RZ_XZ

V =30 cm/s
put X = 5
4
ns. @: v =2cm/s
dt

AT U WR P FHas h 7 T UE H W

P TERTS X B
r=x (& o Pror 90° 2 )

R/2
«—>
I h
yI
R
3Ia: U BT el ATFA
V = chlinder - Vcone

28.

29.

30.

1
V=ngR2h- — nx®
3

THI P UL DA PR TR

0=nR? @—nxz ax
dt dt
dh _ x?(dx .
=== ..(i)
dt  R2\dt
X+y=h
dx  dy_dn
dt  dt dt
dy __
dt
dx _  dh
- =V+—
dt dt
()
(i) AT (i) B FA B W
L SN
V=30cm/s
R
X= —
4
Ans. @:l =2cm/s
dt 15

Att = 2 sec. y component of velocity of A
and B is zero and x-components are in
opposite direction.

t=2q WATABSD I & yuch YA 8

Td 97 B x geh R fAmda feen § 8|

— (sin 53° = v, cos 53°t — 1 gt?
2

_A = % t—5t2—£(10)
5 5
_3 2
- (10)t-5t
= 5t2—-6t—8=0
- (5t+4) (t—2)=0
= t = 2 second &S

RR__ 1

R, B (cos6)3 B

/\
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31.

32.

Assume the wall to be absent. Let C and E
be two points lying on trajectory at same
horizontal level as point of projection.

Then the wall must be placed a distance d

= E from A.
2

The maximum height of ball above ground
atBis

10?

H=15+ =20m.

2xg

.. Time taken to fall from B to C is

= % gt? ort, =1 sec.

Time taken to fall from Bto D is

t,= FIC?O =2 sec.

.. Time taken by projectile to move from A
to C =4 sec.

Hence 2d =4 cosb x 4 =40 or
m Ans.

AMET AR URerd g1 A1 C 9 E U &
i R J1 verw g B |
9 <R A ua9 g 7 |

?ﬁﬁ@?%@Aﬁdz%ﬁiﬁW?@éﬁ

RO ¥ 9] @ AfHad oz R (5 B
L' Ed

d=20

10?
2xg

H=15+ =20m.

D
~BY Cdp iR 9 o 951

5= % gt? ort, =1 sec.

BYDdd iR # o7 995

t, = FIOZO =2 sec.

L AR C TP A HA H YA gRT T G
= 4 secs.

31d: 2d =4 cosO x 4 =40

or d=20m Ans.

From A to B in y—direction,

y-feem #§ Av B @ fom,

_ 1
S,=ut+ 3 ay?

100=0+%(2)t2

B

N
1 —
—>
100m u=0 4 -
l a=2 —_—)
e

A v=15
t=10 sec.

From A to B, in x—direction,
x-feem # A9 B, & fog,

S, =ut

S,=(1.5) x(10) =15 m.

33. (I-R), (Il-Q)
34. (IN=S),(IV-P)
35. (I-pP),-9)
36. (Ir=5s), (N-R)
PART-IIl: CHEMISTRY
37 40X2+
" z
nze+ 2o & n=40-z
100
or n=40- (e +2)
40-(e+2)=e+ Ee
100
40=123 € Lcyo
100
40— 2 = 223 e
100
e=17, Z=19 or n=21
38. Mole ratio = 3/—48 =7
2128
3/48
A U = ——— =7:8
2/28
39. (A)i:ﬁ:g_
Vv, A, 3

(B) Helium ions are used in Rutherford is

experiment.

SfTH Al B IEXBIe YA § Ugad dd

2l

/\
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40.

Sol.

41.

(C) Isobar has same mass number (i.e.
number of nucleon)

TIRS A SAE G (AT =gfaesiial
P HEAT) W B |

K(+9;)(-9,) _ _Ka9,
r r

(D) PE =

By using PV = nRT
moles of gas X = 3,
moles ofgasY =1
moles of gas Z = 4.

() Mole % of gas Z = Mxmo -4 x
Total mole 8

100 = 50%
(1) 52.5 amu
an -3

n, 4
(IV) Molecules in mixture = 8 N,

300

A

Atoms in 300 g Ca = Ex N,=7.5N

PV = nRT Y& &% TR

X9 & #ra = 3,
Yig e A =1
Z & A = 4.
0, = mx —i X

() Z ™ &1 9 % = p—— 100_8
100 = 50%
(I 52.5 amu

nx_g
(IH)E_4
(IV) f#sro1 ¥ 3197 =8 N,

300

300 g Ca¥ =AY = 20 < N=T5N,

(A) CHs—CH,—CHj
(B) CHa—CH,~CH,~CH,—CHa ;

T
CH3—(|3H—CH2—CH3; CH3—C|J—CH3
CH, CH,

(C) CHg—CH,—CH,—CH,—CH,—CH;
CH,-CH-CH,-CH,~CH;

CH,

42.

43.

44.

45.

CH,

I
CHS—CHZ—(|3H—CH2—CH3 CH3—C|)—CH2—CH3;

CH, CH,
CH3—(|')H—CH—CH3
CH,
Br
Br Br
Cl
(D) ; ;
Cl Cl
OH

Y
A
$2~NCO:H
5 1
L

3-ethynyl-2-hydroxy-4-methylhex-3-en-5-ynoic
acid
3-UITg - 2-ETg S 1-4- g ere e -3--5-
3MMgg®d TRTS

3 2

CH3—“©1—CI

(C) 1-Chloro-4-methyl Benzene.
(C) 1-FARI-4-7fa dofi

(B) 4-Chlorotoluene

(B) 4-FARICTS A

(A) @ and @

(B) [>—<] and @

(D) @ and H—C=C—C=C—H
(A) @ qert @

& [ >—]wn ()

(D) @ gell H—C=C—C=C—H

LED2
Time =1 second LED 1 . B5x1
Energy =X x1=XJ ; 5
A =1000 nm ; A =400 nm
no. of photons = 2n; no. of photon =n
hc
= X—anlooo : 5:n><4oo
_ 2x400x5
~ 1000

/\ Resonance®
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46.

47.

48.

49.

50.

51.

52.

LED2
[T = 1 qHvs LED 1 5x1
S =Xx1=XJ ; 5J
A =1000 nm ;o A=400 nm
BISH B FT = 2n ; Bl P =T = n
hc hc
= X=2"7000 =" 200
2x400x5
" 1000
04.00
PV = nRT

246 x V| = (%)x0.0Ble 300

V|_ =0.5L or 500 mL.
Br
c-Cc-C |
| (b) C-C-C-C
Br |
Br
c-Cc-Cc-C c-Cc-Cc-C
© | I (d) | I
Br Br Br Br

C
@ |
Br

Br
|
(e) c-C-C-C ()] ||
|
Br
(a) CHZZC:CH—CHZ—CHQ,
P
(b) CH,=C=C-CH,
(c) CH,=CH-CH=CH-CHj5
(d) CH,=CH-CH-CH=CHj5
(e) CH,=C—CH=CH,
|
CH,
(f) CH;—CH=C=CH-CH;

-~ >Nc 7 B

CI\C ) C/F
Br~~ \I

(B) (M, (Q)

(A) Number of moles of gas X

5
tonas
0.082x546

(or 0.25 N, molecules). So, number of gram
molecules present in the gas sample is less
than 1 and gas sample contains greater
number of molecules than 10?. Since the

identity of gas is not revealed from the given
data, each molecule of gas sample may or
may not have mass less than 9 x 10-% kg.
Also, gas present in the sample could be O,

gas.
(B) Number of moles of gas Y
228 . 0.125x1000
= 1% =15
0.082x 300 '

(or 1.5 N, molecules). So, number of gram

molecules present in the gas sample is greater
than 1 and gas sample contains greater
number of molecules than 10%. Mass of 1
mole of gas (GMM) = %: 16 g. So, gas
present in the sample could not be O, gas
(GMM = 32 g). Mass of one molecule of gas =
16 x 1.66 x 102* g = 2.66 x 10-% kg. So, each
molecule of gas sample must have mass less
than 9 x 10-% kg.

380 2240
760 1000
0.082x136.5
= 0.1 (or 0.1 N, molecules). So, number of
gram molecules present in the gas sample is
less than 1 and gas sample contains lesser
number of molecules than 102%. Since the
identity of gas is not revealed from the given
data, each molecule of gas sample may or
may not have mass less than 9 x 102 kg.
Also, gas present in the sample could be O,

gas.

(C) Number of moles of gas Z =

4.92x 200

1000
0.082x 600

= 0.05 (or 0.05 N, molecules). So, number of
gram molecules present in the gas sample is
less than 1 and gas sample contains lesser
number of molecules than 10%. Mass of 1
16

mole of gas (GMM) = 0.05= 32 g. So, gas
present in the sample could be O, gas (GMM
= 32 g). Mass of one molecule of gas = 32 x
1.66 x 10 g = 5.33 x 102 kg. So, each
molecule of gas sample must have mass less
than 9 x 10-% kg.

(D) Number of moles of gas W =

. (A XD A B A=

5
4.052x10 28

X Z.
1.013x10°
0.082x 546

I I Y | SuRerd AH—aTufsi B w1

= 0.25 (12rar 0.25 N, 317])
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{ P & A N9 weE, 102§ 31 SAvRil P
FE& a2 gfF R M eniwst | T oA
A T8 B S AHl § ofc: 19 UeE @
TP AY[ 9 x 1026 kg B JoI W HH GIHA
G FHAl & AT eI | WA & T H SuRerd

14, O, & |l ¢ |
(B) T Y & HIdAl &I =T
27258 %0.125 x1000
= s =15 (@1 15 N, 3

3ra: 19 gree A SURerd AH—aTvRll & AT 1
H offed B a1 9 e, 102 9 3if¥d aropai
P O GAT 2l N D 1 AT B ST
(GMM) = f—::legaﬁz, greet § SuRerd 39,
0, g 78l & ol (GMM =32 9) T & &
I P A = 16 x 1.66 x 10 g = 2.66 x
1026 kg 3, 19 UIe® &1 GRS AY 9 x 102
kg @1 oI § HH TTHM 3@ FHT © |
380 2240

. . 760 1000
(C)Tr 23 el P W = 0.082x136.5

= 0.1 (3@ 0.1 N, ) 3 49 Ul o
IUReT ATH—RI & FET 19 B9 g e A4
uTesl 102 | H AUBI B G @l 2 | b
R M apsl ¥ T P oUgAE FqE B SN
FHl 8, T9 Ueel BT GJS A7 9 x 1072 kg B
AT H PH SIHM G AHAl © AAAT TS A1
& T ¥ SulRed 19 0, 8 9 B |

4.92x 200

1000
0.082x 600

= 0.05 (3@ 0.05 N, 37)) 3 9 urael #
IURIT TH—AVRAT BT T 14 HH 2 71 19
greel 102 ¥ HH A3 B FE @ 2] 4

(D) 1 W &) Al P T =

1.6
% 1A BT GIA (GMM):E =32 g 3,

yreel # Suferd 9 O, 19 81 ¥l 8 (GMM =
32 0), T & TP AY BT AN = 32 x 1.66 X
10 g = 5.33 x 10 kg 9 ucyl &1 UAS
3, 9 x 102 kg BT TN W HH S IGA
2 |

53.

54.

Sol.

(©) (m, (R)

I and Il both have same positions for groups
these are identical.

| and Il have different sizes of side chains
these are chain isomers.

| and Il are 2° and 3° isomeric amines these
are functional isomers.

| and Il are esters with different group on two
sides, these are metamers.

| Jorr Il ] H wgE |uE Refd wR g, gafon
TIHT B |

| q1 11 S W UTed e B s -
g gAY I gl FAEadT 2 |

| TAT || SHHEL: 20 qeT 3° fhaTcHes |HEaad) THIA
2

| T2 1l ¥ QR & QM AR = vfedra |

IUReIT ® 3T I8 FAATaI4! ¢ |

---- TEXT SOLUTIONS (TS) END ----
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Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in
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