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MATHEMATICS

SECTION —1
.13 . 15 . 133
1.(4) cos|sin” " —+sin” T —+sin” T —
5 13 65
,1 3 71 5 71 33
cos|tan - —+tan T —+tan T —
4 12 56
3 5
1 10 33
cos|tan~1| —4 12 |,y 122
3 5 56
1-—x—
4 12
,1 56 71 33
cos| tan — |+tan T —
33 56
T
cos —JzO
2
2 a+2
2.(2) f(x)=(8a+2)x“ + X+b
a-1
1 ‘ 2 .
f x+5 =f(x)+j(y)+1—7xy ...Q)

In (i) put x=y=0 = f(0)=2f(0)+1 = f(0)=1
So, f(0)=0+0+b=-1 = b=-1

2

In @) put y=-x = f(0)=fx)+ f(—x)+1+7x2
2 2 9

-1=2(3a+2)x +2b+1+7x

2] o
-1- 2(3a+2)+7 x“+1-2

-1 5-3
f(X)=—x"—x-1
7 4

|f(x)|=2—18‘4x2 +21x+28

5
282| f()| =675
i=1
X
3.4) J' i)t =x2 + f(x) ; x>0
0
Diff both side w.r.t.1 x
X ()= 52 + [0+ 2xf ()

—xf(x) = x> f(x)
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4.(3)

5.(4)

6.(4)

M:I_l

flx) X
In(f(x))=-Inx+C
C
flx)=—
X

C
[2)=3 = 3= = C=6

6
fx)=—, fB)=1
X
x* +[2x-3-4=0
3 9
Case-1: ng x“+2x-3-4=0

X2 4+2x-7=0
x=24J2 -1

3 o9
Case—2:x<5 x“+3-2x-4=0

x2—2x—1=0

x=1- \/5
Sum of squences = (2\/5— 1)2 + (1 - \/5)2
-of2-8)
Case-1 5.....0
Case-2 5.....1
5.....2
5.....3
6.....0
6.....1
6.....2
7.....0
7.....1

9 x(8x8x8)=4608 but 50000 is not includeal, so total numebrs 4608 —1=4607

By pytogorus

2
b

2 oa24 o p2
4

4a? +p?
r=,——
\‘ o4

Equation is (x - a)? + (y- p)2 =r?

x2+yz—2ax—2py+oc2+[32—r2 =0

2

Comparision x“ + y2 —ox+By+y=0

—o=-2a
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a=2a
B=-2p,y=a®+p?-r

2 2
b

a2+—=B— :>b2=[32—4a2
4 4

b2 =p2 -4y

1
7.(1) ap=0,a;= > 20,9 =5qn41 ~ 30y

2 3
2x“ -bx+3=0 = XZLE

a, = Alxg + Blxy)"

3 n
=a()*+B| —
a, al)”* + [2]

100 100 3 Ic
> -3, 3 |
k=1 2

k=1

8.2) 1+i"2 -0 1 54 optionfor i,-1,-i1
Total cases = 4x4 =16

ke

Unfavorable cases = ikl +i2=0

3
4 cases = probability = = "

9.(2) R={(x,y), x+y iseven x,yez}
Reflexive x +x =2x = even
Symmeric of x +yis even then y+ xis also even
Transitive of x +yis even and y+ zis even then (x + z) is also even

So, relation is an equivalence relation
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10.(3)

11.(2)

12.(2)

A(x.,y.z) Let P(0.3.2), Q(2.0,3), R(0,0.1)
AP = AQ = AR

X ry-3P+(z-22 =(x-22+ 2 +(z-32 =x2+ P +(z-1)?

In xy plane z=0
x2f4x+4+y2+9=x2+y2+1
x=3
9+y2—6y+9+4=x2+y2+1
A(3,2,0) also B(1,4,-1) & C(2,0,-2)
AB=4+4+1=3
AC=\1+4+4 =3
BC=\1+16+1=418

AB=AC

Isosceles 4 & AB? + AC? = BC? right angle triangle

1
Area of AABC:Exbxh

1 9
=—x3x3=—
2 2

Only S, is true.

n

- L =2 = n-3r=-1
Cr—1
c 70
—l_ "~ = 4n-9r=5
ne 56
.
n=8, r=3
C(1,0)

Let centroid be (h, k)

h 4cost+2sint+1
- 3

4sint —-2cost
k=s——
3

Bx-1)% +(3y)? =20

a=20
OA =|z)| =11
11
OB=|22|:%: 3
i
Zg :%(\EJrZ\Ei)e 6
11
|Zz_zl|: =
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13.(2) Let A.P.be a,a+d,a+2d4d,......

1
a+(m-1)d=—
25

13
2a+24d=——
50
1
a=——,d=——, m=20
500 500
2m
5mz t
r=m

100[tgq +tgq +..... +ty0l=126

14.(4)
X 0 1 2
7 7~ .3 3
P | 22 GG )
10 10 10
Cy Co Co
7 7 7~ 3 3 2
C C - C C,-°C C
Variance = 2 02 1 71,2 2 92 |_ 2 o)1 1 2 (9)
10¢, 10~ 10 10 ~ 10¢, 10¢,
B 28
75
25
15.(1) AC="—"—
4
25
alt; —ty)* =— g A
! /ﬁ
t; —ty = 5
t; =2 to= L
17 2575
A=(4,4)
1
C=|—,-1
75
Area =—
4
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X 21—x

+
20X 1o o™X, o
fl I 2 f40 f80 (81
§+ 54— ..... + §+ ...... + 54—]5
—4O+fl
- 2

1

16.(4) f(x)+ f(1-x)= =1

=40+ —
2
81
T2
17.(1) @=2r+1, A+2, 31 +1) P(4.4,3)
drs of PQ
(2r-3,1-2,3,-2) Q

22r-3)+1(A-2)+3(3r-2)=0

r=1
Q=(3,3,4)
a+4 +4 +3
-3 Pra o LAY
2 2 2

a=2 p=2 y=b

a+B+y=9

2 3
18.(4) Area = 2{]@2 +1)dx+I(2x+l)dx]
0 2

64

7 9 -11
19.(3) 0,— | & 5 E are points of local minima

(2.11/3)

(-1.3)
(0.7/3)

(4w(5.0)

B(9/2, -11/3)
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20.(4)

21.(5)

/2 96x2 cos? x
e
/2 l1+e
n/2
= J. 96x2 cos? x dx
0
n/2
:48J. x2(1+0052x)dx
0
3 n/2 /2
X 2
=48 ? +4SI X< cos2xdx
0 0
n/2
° x2 sin 2x /2 sin 2x
_16| 1 |pag| XY I(Zx] dx
8 2
0 0
=2n3712n
2 _
= (a+p)* =100
SECTION -2
3x, x<0

f(x)={min {1+ x+[x], x+2[x]}, 0< x <2

5. x>2

3x, x<0
x, 0<x<l1
flx)=<x+2, 1<x<2

5, x=2

5. x>2
AY =B
o Y

o5
7

%

f(x)is not cont. at x=1,2
f(x)is not diff. at x=0,1,2
a=2,p=3

a+pB=5
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5 -1 19 & -1 22 19
22.8) Y (-3) x 1205, =Y W (VB] Tx 120y,

r=1 r=1

6 _

_%{12(;1@_ 12C3(J§)3 n 12C5(\/§)5 .... _ 12C11(\/§)11}

3

Now, (1+x)12 = 12CO + 1201x+ 12C2x2+....+ 12C12x12

Put x =+/3i
AT D 12 . 12 2 12 3
(1+481) ~ = 12cy + 120,\Bi- 12y (V3] - 12c5 (VB ...
12

LT
i—

6
a=1+> (8] <120, =1+0=1
r=1
[120-2| 10
= . _5
\/a2+3 2
23.(1613) S=1{-8-2,-1,1,2)

n(S;)=5x5x5x5x5x5x1x1x1="55

n(S;)=0 {*. All diagonal elements = O but 0 ¢ S
3! 3!

n(Sy) = 3! x56+3x56+;x56 =12x55

{Diagonal elements (-3,1,2) (-2,1,1) (-1,-1,2)}

n(S; NSy)=12x5%x13

n(S, USy US3) =n(S;) +n(S3) - n(S; N S3) { n(Sy) =0}
=55 +12x5% —12x5°

—53(125+12x125-12)
-125x1613 = o.=1613

d=-i+j = |dl=+2

lc—2d[* -8

I +4ld” -4c-a-8

|® +43)-4d -8 v a-é=ld)
&* ~4ld[+4=0

= |6|:2
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25.(54)

@] [d]|q sin = =2 x2x = -2

2

U

Q.
Al é‘x 5'31
oL 0O O
oL T Ay

Il

N

U

N o1 W
©

oL oY
Il
NN

o) (.3&

o
ol
Il
S
Qo
=~
| o

=

o W

- |10—3B-a|

|10—313-é|+|&xé|2 -2+22-6

x2 2
E:—+2=1
9 4

X2 2
42 =1
af by

2, b. 4
ao =2, =—
2 2 3

Similarl 4 b 8
imilarly ag =—, bg =—
3 9

A) =nayb) =67

A by ="
2 272 3

A b 32
=na =—n
3 3”3 27
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PHYSICS

SECTION-1

26.(2) Truth table

A|B|Y

1/0(0

O|1]1

17110

0|01

Y=A
27.(1) Apply snell's law

usin 6 = 1sin 90°

p \/ER
w=\2

28.3) A—>B

V=—Uxi+l)yj

2 2 VA
\/UO_UX

then integral becomes
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0
I X
_J‘ CiZ:_uO_qln_l

2mm a
Yo
I X
UO:_Mln_l
2nm a
2TEmUO
x;=ae Molq ...(0)
For B—>C
V=-v,l vyJ
- I .
B=29"(q)
2nr
- I
F:q(va):O—q Uy J +U,1)
nq
:HOIqU_y a :_“OIqU_x
X 9mm r Yy 2mtm r

Vxdvy _ Hold %y

dr 2nm r

, 2 2nm r
Vo — X

I X
Holg n> =
2nmm X1

J- v, dv, uOIq T dr

2nmu
X =xe Molq ... (i)
From equaiton (i) and (ii)

B 4nmug

X=ae Mol

L 2K\
29.(2) v:—IE.dr:I—dr:ka1nr+c
r

Net potential due to all wire

v =2kkln\/x2 12 +2kninyy? + 22 + 20 nyz2 + x2 + ¢

Forv=c

\,"(x2 + AP + 2% + X% =c
. (x2 + yz)(y2 + zz)(z2 + xz) =c
Where ¢ = constant

30.(1) VT

31.(2) Theoretical
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R/3
32.(4
@ R/3 R/4 R/4
R/3 R/4
2R R
_ 3 ‘3
1 2R R
3 3
3R R
4 4 4
R, =
2 3R R
4 2
o _2R
179
o 3R
2776
R _32
R, 27

2
33.(2) wr=§RZgu—m
n

34.(2) 3R/2

2R
R/2

1
Potential energy of spring = 5 K(R)2

3R
Potential energy of mass =mgx—

2

1 3mgR 1
~KR2 + 298 _ 2
2 2

Enerty conservation =

T,
35.(2) n=1-—L

273 200

n =1-—=—
12 473 473

373 100
nl =]1-—=—
473 473

_,_273_100
2 373 273

Mg <M 1o
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36.(1) Wau = Ak
We = kf - kl

L 1 o
gE —=—mv“ -0
2 2

qEl
024’—
m

37.(4) R, >4000 for turbulence flow.

Tangent at a point on the stream line gives the direction of net velocity of the flow. If the 2 steam lines
intersect each other its signifies 2 directions of velocity which cannot be possible.

1 1 1 1

38.(1) —= + +
reg r/3 r/3 r/3 MWy

A B

vvvvv

39.(2) Theoretical

1
40.2) U - eE2V,

Eq, =200sin(ot - kx)

41.(2) A'= i Y
’ A A

A\

1.54 -1
L Y

1.72-1) i /

A'=-3° Al

x bdx

a Gox
42.2) m- jdm - J'
5 ab

@ Gox
I de)c X o CIT| b
I dmx 5 ab
xcm = J‘dm = coa Yem

2 «— > «—
X dx

| &

v
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=—aq, =—
cm 3 ycm 2

43.(3) Energy of proton = Energy of photon of wavelength A.

h
A=
\J2mE
N h
P oo
/2mpE
h
Pp PP
A hc
E
*p_1|E
A Cc\l2m

44.3) n—>P+e+v
45.(4) From graph
4y > q;
CoV >V

CZ >C1
1
U=—cv?2
2

U C C
u_a {_1 § 1}
Ug Gy Cy

UZ >U1

SECTION -2
0.75
46.(3) Least count = ? =0.05mm
A=W
AA Al Aw 0.05 0.05 W = 2.5mm
—_— = —_—— + [
A l w 5 2.5
[=5mm
4A 3
A 100
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47.(0) Torque required to twist a cylinder is given by

- |

48.(11)

49.(16)

1 nr? 2(
=2 g = =
2 ! T mr'o
_ nDA
S
3 10xDx600x107°
10x10°° =
d
D 1
—=—x10%
d 6

D 9
Yo =10| — |660x10

1
=10xgx104x660x10‘9

Yo =11mm
2
) M, R?
17
2
) MyR2
27 9
2
Ilelx[Rl]
I, My (Rg
Mlzcrch2

MeLTe

0) 4crcR12 2R1
L o1
I, 16

M.R M.R M.R

Disc Ring
; MR? ! MR? 22
17y 29 35
2 2
I, =251, Iy = EM(«/E_W)
MR? Mr? 5
" _95x I3 =2Mr
R=+5r I3 =4I,
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CHEMISTRY

SECTION-1

51.(1) Ni2* gives violet colour in non-luminous flame under hot conditions in Borax Bead Test.

52.(2) A, B, D are correct statement.

o)y (Al ™
(tiy2h  (Aph™

200 ( 0.1 }'™
—_— oC
100 | 0.025

2= 41—n

o _ 92(1-n)

1=2-2n

1
n=—
2

1
Order of reaction is 5 .

1_
(B). b2 - [L] !

200 0.1
t

/2 _ 10)/2
200

t1/2 = 200\/10 min

1
177

800 A
(D). SV Lo 2
200 0.1

4 =(10Ay)Y?
16 =10A,,
Ay =1.6M
53.(3) CIFyis T-shape. Number of lone pair present in equitorial position is 2.

n=2

number of unpaired electrons in
V3t
Ti3* 11
cu?*:1
NiZ* @2

Tiz* ;2
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54.(4) Both statements are correct.

55.(1) Carboxylic acid and Picric acid reacts with NaHCOq to give CO,.

A, C, D give NaHCOg Test.

Et\

56.(2) i /N\/\Cl show NGP reaction, so undergo faster hydrolysis than Sy2 reaction.

Et\ /\ Et\ &

=

OH
/N\/\Cl —— EL/N —>

Nyt
(NGP)

Et
— >\/\01 L P t>\/\0H (Sy2 Reaction)

OH

57.(2) Pis

E;OH
H+
e
(P)

o

Ring
—_—>
expansion . s

MeLh 1
Shlf t

(X

O
03 )M OH’
>
Zn - H,0 K Aldol Reaction \L
©) =

o

58.(3) D-glucose pentaacetate do not reacts with 2, 4 DNP.

59.(4) D and E will have same energy due to same (n + 1) value.

60.(1) HA——H'+A~ K,
1-x X X
K, x(H)
1-x
X
pK, =-log +pH
1-x

X
pH - pK, log( ]
-X

61.(1) 2 statement is incorrect. Size of Mg > Be

Correct order is: Mg > Al > Si > Be

I

OH
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AgCN
62.(2) CH,CH,CHYBr— 5 CH4CH,CH,NC

AgNO, .
\LCHSCHQCHQNOQ

63.(4) Tropylium carbocation is most stable due to Aromaticity.
@

D D <)
@ > (Ph)g — C > (Ph), — CH > CH3CH, CH - CHg
Aromatic 3°Benzylic  2°Benzylic 20

64.(3) Both Acetaldehyde and Acetone give lodoform Test due to presence of methyl carbonyl group.
o Both Acetaldehyde and Acetone give Aldol condensation due to presence of a Hydrogen.
65.(3) BrfFy and XeOF, are square Pyramidal due to 56 bond and 1 1p.

O
P KA
N Br/ N ).(‘e/
F/ | \F F/ \F
F
66.(3) A. CHy (g) + Og(g)———> CO4(g) + HyO(l) Combustion reaction
B. 2NaH(s)L>2Na(s] + Hz(g] Decompostion reaction
A

C. V205(s) +5Ca(s)——>2V(s)+5CaO(s) Displacement reaction

A
D. 2H202(aq]—>2H20(1) + Oz(g) Disproportionation reaction

67.(3) H,O0(s)=——=H,0(l)

If pressure of system is increased 2 times keeping temperature constant, ice disappear completely.

1 1000
0.4 = k;

X
256 50
k; =5.12KKgmol !
69.(4) ° Both K5Cry,O, and KMnO,4 can oxidise If,Szf,Fe2+ in acidic medium.

o Only KMnO, oxidise I" to 105 and 520%7 to SO?{ in faintly alkaline or neutral medium.

70.(2) Overall order of IE: In < Al < Sn < Pb < Ge
Maximum IE is of Ge. Most stable oxidation state of Ge is + 4
Maximum IE is of In. Most stable oxidation state of In is + 3
(E°In®*/In=-0.34 V, E°In*/In=-0.18 V)
Most stable oxidation state of Inis + 3

SECTION -2
k x 1000 X
71.(150) A = ———— kX
M R
x 1000 _
For J0.15M; A, =100 100 = x ..0)
100 (0.15)2
1000
For JO.IM: A, =150 150 = — x ...
R (0.1

Solving (i) and (i), R =150Q
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10xd

72.(125)M =

10x70x1.25
- 70

=12.5=125x10""

73.(1655)
Mass Mole Minimum
Ratio
C 14.5 1.2 1 2
H 1.8 1.8 1.5 3
O 19.24 1.2 1 2
Cl 64.46 1.8 1.5 3

Empirical formula C5HgCl30,

Mass = 165.5 = 1655x10 g

MgCl COOH CONH,
74.(93)
dry ether H O NaOH
11.25mg
M°=112.5

mmol = 0.1

mmol of Aniline = 0.1 ; M° =93

mass in mg = 9.3 = 93><10_1mg

75.(466) AHP
1 -1
EHz(g) — H(g) 220 kJmol
1
Eog(g) — 0(g) 250 kJmol !
1
Hy(g) +502(g) — Hy0(g) -242kJmol !

o 1
AHg =-242 = BE(H-H) + EBE(O =0)-2(0-H)

=-242 =440+ 250 - 2x

X = 466 kJmol !
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