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PAPER

PART-A: PHYSICS

9
5
10 6 4 8
A3
7
4
B™7

AB = \42 142 = 42

v=-3t+2
4

y=mx+c
3
:>C=+2,morslope21Ta1Frl=—Z.

Given figure represents a regular pentagan

so magnitude of AE = 10 metre.

fean oz |@AvES @1 Il B o1 AE
1 gRAT 10 m 2 |

Ya
(a,a,0)
Alay.0)
a?— X
(0] » X
(0,0,0) (a,0,0)
LetB=(a, a,a)
Dist. = OA + AB
T= Dist _ OA+AB
Speed u
T= E[\/a2 +y? +\/(a—y)2 +a2]
u
a7 _
dy
= 2y . 2@-y)(h)

2\/.32 +y? Z\f(a —y)? +a?

y

2

a%(a

-y)*

a’+y?

(a-yy+al

Y(a-yp+aty’=az(a-yy+y (a-y)>

=

=

min

1

u

y?=(a-
y=a-y

y)?

e ]

Slope of A is greater than slope of B.

AT BY 31 2|
. aa > ag
1 _»
S= = at u=0
2 ( )
" S,>S,
=X _gp oy
dt

Vi=3%x4°-2x4 =40

Vv, =3x2°-2x2=8

<a>

V4 =V,

4-2
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10.

11.

12.

13.

14.

15.

16.

i] ok

2 1 0=k(-2-1)
1 -10

= -3k

‘Axé‘=3

av =(—f+2]—2l2).(2?+]—l2) —2+2+2
=2>0av >0

speed will increase. @Tel &I |

_adv
dt

jdv:jadt
J.dr:'fvdt

v=3t-12t+3

a

a=6t—-12=0
=1t=2sec.

v(t=2sec)=—9m/s

1 >
H= =gt

29

1ty 1(1 H

393) alz9°)- 4
= (H—%) = % (from ground S )
PQ=0 =(a’-2a-23)
=a=3&a=-1

R = A2 +B2 + 2ABcos6
A=5=Band 6 =60°

— R=5/3N

AB sind = \/§AB coso

tano = \/§

e:ﬁ
3

17.

18.

The linear relationship between V and x is

V = — mx + C where m and C are positive

constants.
.. Acceleration

a= Vd—v =—m(-mx + C)
dx

(I
V

La=miX—-mC

Hence the graph relating a to x is.

VaA X & T G FHEH A

V = — mx+C &l m T C g9T1cH® fHadis © |

sa=m2xX—-mC

31d: a @ X aTeAT ¥ = I 7 |

for 0 to 1 seconds velocity increases
linearly

0% 1 IPHvE T I FHF ©U U §¢ V&l © |

a= 272 _omyg?
1-0
= a vs t graph is st. line parallel to x—

axis (+ve acceleration)
adAtd HET B UH x-3M& & FAMRR

A 3T B (FTHSG RN
for 1to 1.5 sec. & ford
v — cost FIdi®d = a=0
fort>1.5sec. & ford

a is negative (a

FUMHAD )
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19.

20.

21.

22.

23.

24.

Area &%l =J.ydx = j.xzdx _ X
0

Q =4V +3V2
dQ/dv = 12V2 + 6V
V=0,-1/2

2 2
—dg =24Vv+6 = —d(g =6 (+ve)
dv dv? ),

2
{d—?j =—12+6=-6(-ve)
dv v=-1/2

V = —1/2 for maximum Q

'Q' & fdEHaH B forg

v:d—x =u+2a(t-2)
dt

ut+t2a(-2)=0
Y-y

a

f(X) = 6 sin?x

f'(x) = 6 (2sin x cos x) = 6 sin (2x)

f(n/12) = 6sin (g] =3

Speed of particle is & @ a1 B

V] = J2 + (0% + (2

|V|= 3 misec
10

10
s [Vjdt = [3at = [at]
0 0

S=30m Ans.30m

Xx=161t— 2t
v=16—-4t=0ort =4 sec (break
point gATd fa=g)

Distance g%

25.

26.

27.

28.

29.

= [16t—2t2lj + ‘16t—2t2 E = [64 - 32] +
| [(128-128) - (32)] |

=32+32=64m

For f(f(f(x))) @ feg

f(f(x)) = (x* = 1)° -1
HE(RX))) = ((x2 -1y —1] _1

f(f(f(0))) =0-1=-1
ta=-1

b:4><—><—><§:4
5 4

3

8
IR|= V8% +6° =10
a
14-8=6

V= d_x =3t2-2t
dt

V,=3x42-2x4 =40

V,=2x22-2x2=4

<a> = Vg — Vo
4-2
:M::LSm/S2
4-2
1
2)= —=1
0@ = 5=

f(g(2)) = f(1) = 2+1+1 =4
X+y=8

A=xy

A=x(8-Xx)

A=8x-x?
dA/dx = 8 — 2x

X=4

y=4

A=xy=16

/\
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30.

ff(x)=2x+2
f"(x)=2
L 9f'())=g(@=2(2)+1 =5

3
f50|x=5[x]§2 =5[3-(-2)]=5x5
-2

= 25.

PART-B: CHEMISTRY

31.

32.

33.

Since P, V and T are same for both gases,
their number of moles (n) will also be
same. So, number of gram-molecules (n)

and number of molecules (n x N,) will also

be same. However, the atomicity of gases
is different. So, number of atoms will be
different.

gfe ami i & fog P, vV den T ¥9 M ©
AT gAPB Al (n) DI F=A A A Bl
I, UM U] B G (n) FT AR DI
H@T (n x N,) 4 ¥ 86| I 9 @
WRATVGHTT = 8, I WA B =
=1 g |
0] 0.5 mole O3 =24 gm O3

0.5 HIdt O3 = 24 gm O4
(1)) 0.5 gm atom of oxygen = 8 gm

0.5 U9 URATY] RIS = 8 gm

3.011x10%

1l ikl
(i 6.022x10%

x32=16gm O,

5.6

(V) 2 x 44 gm CO, =11 CO,

Power of the bulb = 100 watt = 100 J s~

Energy of one photon E = hv = hTC

34.

35.

_ 6.626x1073*x3x108

20010 =4.969 x 107 J
X

Number of photon emitted

100

® 2os0x10 T | 2012x107
. X

U dog @I Ifdd = 100 dfe = 100 J s~
o hc
T BISH B ol E:hv:7

—34 te]
_ 6.626x107"" x3x10 — 4969 x 107° J

400x107°
~c o . 100
SARTT B & ST = —
4.969%x10™
=2.012 x 10%°
Moles of Oz = i=1 mole
16 2

Number of O* ions = %x N,

Total Charge on O*

XN, x2e=N,e.

N| -

o3 A= S -1 A
16 2

OZ-am:ﬁaﬁmzéxNA
0 R F{al A

_ 1 _

= EXNAXZe—NAe

PV =nRT
3.06 x 1 =nx0.0821 x 373
n=0.1, mass of HyO 40 = 1.8 9

= Volume of H,0y =1.8 mL
PV =nRT
3.06 x 1 =nx0.0821 x 373

N = 0.1, H,0 gy ¥ S&H = 1.8 ¢

= H,0() BT T =1.8 mL
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36.

37.

38.

39.

41.

43.

45.

{vn =2.18x10° x 5} m/ sec.
n

1 v
SO,V3: VOX§: 03

Refer ChemINFO-1.1 & 1.2 (DPP No.-3).

Volume of nucleus
Total vol. of atom ~

Volume fraction =

(4/3)1 (10713)3

(4/3)x 108y =107

TS BT MTITH
TRATY HT FHel AT

NIBGE] BRI =

(4/3)n (1073)3

= (4/3)n (10} ~107

Bohr's theory is applicable only to atoms
having one electron. Therefore, it is not

applicable to H" as it has no electron.

BId TP goldgid I@ drel URATIS & fory
IR fagra ar Brar 2 o I8 H' & forg
A A8 BT § Hife HY @ U 3l
SolgR TEl BIAT © |

Both are ethers only

M1 Af® g2 ©

OCOCH,

& are metamers
COOCH,

OCOCH,
qor /\/I\ AT B |

COOCH,

CH,—CH,—OH CH,-O-CH;

are functional isomers

CH,—CH,—OH CH,—O-CHs
@ ~©
foharce TqEaTd 8 |

47.

48.

49.

51.

52.

OH
NO,

(2 Cl
OCH;

Check molecular formula. Isomers should

have same molecular formula.

3 YA Pl fGY | FHEIG A TR
G 1R |

Only this (CH,),COH compound has same
molecular formula with diethylether.
(CH,),COH @aa s& AMH &1 g
SEURCELR & A B |

Mass of 0.25 mole X3 =13.5g.

135 _

Mass of 1 mole X3 = —— =54¢.
0.25

Mass of 1 molecule of X3 = 54 amu.
54
Mass of 1 atom of X5 = 3 =18 amu

=18x 1.66 x 10 g=3x 10%g.
Sopis 3.
0.25 WIdl X3 BT S99 = 13.5 g.

19 X3 T &AM = ——— =54g.

X3 @ U@ I0] B GFFH = 54 amu.

54

xgiﬁwmaﬂmﬁ:?

=18amu=18x 1.66 x 10 g
=3x10%g

3 p=3.

2
r=0.529 x A
Z

hooNixZ,  9x6 9 _x
r, Zyxns 3x16 8 vy
X+y=17
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53.

54.

55.

59.

(e/m), _ e/m

(e/m), 2el/4m

2_Xx
1y

So, ratio (3f<h:, 3UM) = 2

No. of sodium in NajFe(CN)e
=2x 4N,

=8 Na

=8x6x10%

=48 x 10

p+q=71

Na,Fe(CN)sH Hifeas &1 |
=2 x4 N,

=8 Na

=8x6x10%°

=48 x 10

p+q=71
100 x48=nx64 =>n=75

C=C-CHO; C-C=C-CHO;

|
C

C=C-C-CHO

PART-C: MATHEMATICS

61.

62.

The above equation reduces to

(X —22012)2 4 (x —22012) _ 2 =
& TS THHRT

(X —22012)2 4 (x — 22012) _2 =
— ab=22012 222012 1

= (a_ b)2018 — 32018

6(x* +1)-25(x3 - x)+12x2 =0

B[X2 +ij—25[x—lj +12=0
X2 X

2
= 6[)(_1} —25(x—lj+24=0
X X

63.

64.

65.

66.

Let HTHT t:x—E
X

6t2 —25t+24=0
= 6t2 —16t—9t+24=0

3 8
= t=—or—
2 3
= after solution 1 &Y= TR
x-22132
2 3
x?—2x>0 definitionaRufya
09,0 (x2 —-2x +10) +logyo ( 2z fZX) =1+log, (ﬁ)
= x2 —2x+10=10
x?—2x=0
= x =0, 2 but it's not solution.
WR] I8 BA T8I B |
1
0G50 ==
G100 2

1
log, (log, 2)=log, [Ej =1

log, (Iogg (256)2):4

log;a  logza
log; x loggx—1

= (log, x—l)2 =log, x

= (logs x )* ~3(logs x)+1=0

The roots of above equation are logs x; and
logs X,

& T TR B qA logs X, TAT 10gs X, &

l0gsX; + 10gaX, = 3 = XX, = 27

p(a) = o
p(p(e)) = p(a) = o
p(p(e) = p(a) = o

/\
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67. 2x% + 3x + 4 = 0 has imaginary roots. Thus .
ginaty (1) # xaiwﬁwaa(z)ﬁg?maﬂﬁw
the given equations have identical roots. X
a_b_c = k(say)
2 3 4 43+88=5
= a+b+c=9k. for least value take k = 1
2 — .
B 2K +3x+4=0F PIAND A & T A 7. (4) Since a, 3 are the roots of
TS IR & qITH oA B | (x—a)(x-b)+c=0
%:%:—:k(say) i.e., of x> —(a+b)x+ab+c=0
v a+b+c=0k La+pf=a+baf=ab+c=a+b=a+p,
- ab=aof-c
k=1% fog =4 99
68. Put 2*=t, then (1) can be written as -~ @ b are the roots of
x? —(a+ p)x+af—-c=0
2X=t@T W (1) A 11
. ——,— are the roots of
5 1 ab
1+log,t-2log,(t+3)+—log, (10——J:0
2 t (e —c)X? +(a+ B)x +1=0..(d) holds.
= 1+log, t—log,(t+3) +log, (10t —1)—log, t =0 ==, ) ?{% 0!,,3 T
1
:>10t—1=§(t+3)2 Frerf, of X2 —(a+b)x+ab+c=0
— t?~14t+11=0 La+pf=a+bogpf=ab+c=a+b=a+p,
If t, =2,t,—2% are roots of (2), ab=aff—-c
A 1, =21, -2% (2) S A & | . a, b FHHR
2 —
thend@ | tt, = 2% . 2% =11 X° —(a+B)x+affi—-c=0
= X; + X = log,11 " —1,111?{%\'
ab
/0.
69. X +px+q=0 = p =-11, q=24 ,
P (af —c)x? +(a+ f)x+1=0..(d)
then correct equation will be I B
X2—11x +24=0
I T AHIHROT BRI x2 — 11x +24=0
(04
= (x-8)(x-3)=0 =x=3,8 72 X‘E
70. Put x—>% in (1) and then compare %+ g: 1, o+p
with (2)
_ —-m(m-4) _ 4-m of = 2
3m? 3m ' 3m?
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73.

74.

75.

76.

Now 314 (o + B)* = 30

2
(4 rrzl) _3x 2
3m

9m 2

(4-m)’=18 = m*-8m-2=0

X -3x2-1=0

100,95 _ 3,98

DO =D =38) X

inlOO _ings »
TEE

From the given relations it follows that

R T gl & AR

X

yl—logx = 10, Zl— logy = 10

Taking logarithms of these equalities to the
base 10,

IO PT MR 10 PT o1 W

we get

(1-ogx)logy =1, (1-logy) logz = 1.

= logx=1-——
logy
1 1
=1- =
1.1 1-logz
logz
1
= x =10%1092

AAB=(AuB)-(ANnB)

= (AuB)-(AAB)=ANnB
AAC=AUC)-(ANnC)

= (AuC)—-(AAC)=ANC

Let |91 f(x) = 2x + x3 — axd® + bx +
a+tb-1
-.-x2+x—6:(x—2)(x+3)isafactorof

f(x) BT TP TOHETS 2 |

77.

78.

Ans.

79.

80.

2 f(2)=f(=3)=0
~da+b=67and3Ra-b=13,a=16,b
=3

~g(l)=a+b—-a+b=2b=6

gecddr

(x=2)(x—4)(x-7)
(X+2)(Xx+4)(x+7)

-1>0

— (x® -13x% +50x — 56) — (x® +13x? + 50x + 56) -0
(X+2)(x+4)(x+7)

—26x% -112
= >
(X+2)(x+4)(x+7)

- =+ — +
-7 4 -2

(—o0, =7) U (-4, -2)
x> +bx+c=0 By=l=—a

a+B+y=0,af +By+ya=-b, afy=—c

Now,o=-1=B+y=1
—B-y+Py=-b
By=1-b=1=b=0
Nowx’+0x+1=0=x>+1=0
Hence o®=B%=+*=-1
b=0c=1

b+ 2c® - 30® — 6% - 8)°
=0+2+3+6+8=19

5
(0N

(20x—y)+(43—-x-2)+(13-y—2) +x +y
+z+5=60
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81.

82.

83.

84.

21=x+y+z

Here X e N, therefore the 2" value

X = 3 has to be rejected
log, 6

2
given equation reduced to (23/x) - 8

29X+ 12 =0; put 2¥* =y and proceed.

o 3
g8l X N sdfery QT HI9 X =
© log, 6
RABR T |
squaring we get
T I W
1/3
[Iog3 (3x)? +M) 3logsx = 4
3

HIHT logsx =t

N 1 (t+D(t+) 3t
3 t

=4
= t+1=4%2

= x=3 or x:i
27

. product of roots &l &1 o = %: k

. 18k =2
a?—7a+1=0
S aa-7)=-1

1
S>a-7=——
(04

. 1 1
C e T

= (a+PB)2 — 20 = 47

o, p are roots of the equation

o, B are also roots of the equation

X2008 T 1004X1004 1004 _ 0

p +q

= 0,2008 + (OL +B)1004- 0(v1004 +(a . B)1004 -0
1004
= 2008 +(g +1} . pLoo4
p
] (11004 +(a . B)1004 -0
Dividing by (a.p)t?%*
1004 1004
= [2) + (2 + 1] +1=0
p B
p

Given % and — are the roots of
o

X" +1+(x+)" =0

n n
= (gj +1+(2+1J =0
p p
By comparing equation (iii) and (iv), we get

n=1004

o, p THNBRT X2 +px+q=0 B A 2|

= a+B=—P ... (i) and
af=q N ()]
o, B FHIHRI

X2008 +p1004x1004 4 quO4 -0 o % |

= OL2008 +(0L+B)1004- 0(1004 +(a- B)1004 -0

o 1004
N OL2008 +(_ +1] . B1004

) 0.1004 +(OL . B)1004 -0

(oB)tO%% & fawfig v W

1004 1004
= [2) +(g+lj +1=0
p B

ﬁmw%%%aﬁqﬁw—m

o

X"+1+(x+D"=0D A |

n n
= (gj +1+£g+1j =0
p B

/\
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86.

87.
88.

89.

(iii) 3R (iv) | T B W

n =1004

a+B=-p,ap=q
y+d=-0,y0=p

atP+ty+6=0=>p=—g

90.

22,
- —ngz_g —of =(-9P =81

(since o’ + 3= —\6o = o = -9)

La+p=A2 af =2
o’ +pP=(a+B)’-2ap=-2
of +p* = (o + p°)° -~ 2(op)* =4 -8=-4

1. 111 _ o+ v+ _ p_ 4

o By & op 15 q p o +° = (o + BY) (" + B*) = (aB)? (o + B?)
_a_a _, =—2(-4-4)=16

q -q

22a+4+a+b.32b+4+a+b. 5a+2+b+2

304'23a+b'33b+a'5a+b

24 _34 _54. 23a+b _33b+a _5a+b

304 . 23a+b . 33b+a . 53+b = 1

Refer to answer key
AB and CB are two two-digit numbers with
the same unit digit.

R.H.S.

multiplication of two two-digit numbers with

Therefore, should also be a

the same unit digit.
R.H.S.=DDD=Dx 111 =D x 3 x 37.

Now 37 is a two-digit number with 7 as the
unit digit. Therefore , 3D should also be a

two-digit number with 7 as the unit—digit

= D =9 and 3D = 27. Therefore, 27 x 37
= 999. Hence, A=2,B=7,C =3 and
D=9and
A+B+C+D=2+7+3+9=21

a+p=-6 , ap=3

o +B%= (o + B)?—2aB =0

o+ B =) +(B) = (@®+B)(..)=0
o+ B =(@d+ (B = (> + B (....)=0
Now

a® +p(-a?)* +0
a®® +p(—a?)’ +0

(123 + BZS + (114 + Bl4 _

(Xl5 + BlS +(110 +BlO

---- TEXT SOLUTIONS (TS) END ----
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