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PART-1 : PHYSICS

Q. 3 4 5 6 7 8 9 10
A. c B A A B c A D B B
SECTION-I
Q. 11 12 13 14 15 16 17 18 19 20
A. A D B c A A D D B
Q. 1 3 4 5 6 7 8 9 10
SECTION-II
A. 0.40 22.00 9.00 8.00 12.00 0.06 0.56 900.00 8.00 12.53
PART-2 : CHEMISTRY
Q. 3 4 5 6 7 8 9 10
A. c c c A B D D c B B
SECTION-I
Q. 11 12 13 14 15 16 17 18 19 20
A. c A c c B B B A c
Q. 1 2 3 4 5 6 7 8 10
SECTION-II
A. 7.00 4.00 6.00 2.00 3.75 50.00 272.00 5.00 4.00 4.00
PART-3 : MATHEMATICS
Q. 3 4 5 6 7 8 9 10
A. c D A A A B A D B c
SECTION-I
Q. 11 12 13 14 15 16 17 18 19 20
A. c A A B B A A B B c
Q. 1 2 3 4 5 6 7 8 9 10
SECTION-II
A. 107.00 8.00 050 | 2.00 6.00 0.50 67.00 49.00 5.00 3.00
PART-1 : PHYSICS 2. Ans(B)
RS
SECTION-I G=
R-S
. Ans(C)
q=C.V 3. Ans(A)
B, — always remain parallel to surface
4 .
:<4i2)“0“c e = nr’o By sin ot
=24uC 4. Ans(A)
(In steady - X
C
state, no current L — Removed, tan 3 = R
flow through the
Xc=R
battery, so p.d. at ¢ V3
20 & 50 will be zero) C — Removed,
1uF
4uF ﬁ
= o X=X
SuF Z=-R
R
I} = —_ =
10v cose Z !
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5.

10.

HS-2/9

Ans (B)

Total average energy density of electromagnetic wave is
Vay = €0E fins

=8.85x 1072 x (720’

=4.58x10°Jm”

Ans (C)

sini=n,?—n,’

sin® 60° =n,? - 1

T 265
Ry
nl \/4 2

%l-%M-%] = % =F=35R

f positive so converging lens

Ans (D)

Width of central bright fringe

20D _ 2% 600 x 1077 x2

a 1x1073
=24x1073

=2.4 mm
Ans(B)

dv . )
v— is negative
dx

dv .
— 1S constant
dx

v0

x0 x

But, v is decreasing with x

is decreasing

dv
V —
dx

17.

18.

19.

Ans (D)

Using Einstein photoelectric equation,

E—¢=%mv2

E;=¢ +%(2V)2;E2 :¢+%(V)2

o

1240 4 1
3 540 350

4m
p+2e

Ki+U; =K, +V;

K(2
04 KiZe)e

Ans (A)

mp

:K(X+Kp+0

Work function of 'Y' is greater than 'X' and

slope of V versus fis h/e

1001CJM203121004
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PART-1 : PHYSICS
SECTION-II
1. Ans(0.40)
Ax, = Ax,
t( D=t -1)
12x(15-1)=t(25-1)
t=0.4 um
2. Ans(22.00)
The apparent frequency of the horn of police

van as heard by Motor-cyclist is

v [ V—Um Lo UV — Vo
V' = (1)—22) 176 Hz ( v = (D—DS>V>

v =330m/s
[ (330_um) .
V' = 308 x176 Hz ........ (1)

The apparent frequency of siren as heard by the
cyclist must also be 'v' because the monocyclist

does not observe any beats. Thus,

. [ 330+um .
v = <T()u) x 165 ... (i1)

( 1 v+vg )
vy o= v
v

From eq, (i) and (ii), we get

330 —um 176 = 330 fum 165
308 330
Solving it for u,, we get
u, =22 m/s
3. Ans(9.00)

Fill the empty space with +p and —p charge

density.
kp. %n %
4 (R

3
kp. 47R3  Kp. %n(%)
[Ep|= -

R2 3_Rz
2

4 4 R 4 17R
:kpgankpgn—:kp.— (—)

18 37\ 18
Enx 9 18
Eg 17 34
1001CJM203121004 -

Ans (0.56)

If the rise of level in the right limb be x cm. the
fall of level of mercury in left limb be 4x cm
because the area of cross section of right limb

1s 4 times as that of left limb.

~ Level of water in left limb is (36 + 4x) cm.

Now equating pressure at interface of Hg and

water (at A'B')

(36+4x)x 1 x g=5xx 13.6 x g

By solving we get x = 0.56 cm.

Ans (8.00)
A (m —mo) u
| = ———.ug
(m; +mj)
(m —2m) 4
m -+ 2m ! 3
1 41\2
Lk, amE) 8
k2 —mu% 9

. HS-3/9
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PART-2 : CHEMISTRY 11. Ans(C)
SECTION-I /dH =n / CpomdT
3. Ans(C) 400K
_ _ AH=10/ (C,,,+R)T
FeO +SiO; — FeSiO3 300K ’
impurity flux slag 400K
AH =10 20+ 1072 T+ 8.314)dT
8 Ans(C) /300K ( :
BaSO, = BaCl, + H,SO, — 2HCI AH=318141]
[0}
A8 (BaS04) 12. Ans(A)
= A8 (BaCly) + Ag(H2804) — A& (HCI) NCERT XII part-I Exercise 2.35
=X, T X, — X3 From Henry's law,
Now, Agqy = Aeq for saturated BaSO, solution P =KH x X,
~ 1000 x « 760 =4.5 x 10° x X,
N XKoo = _T60 =168.8x107° =1.688 x 1073
< +x _x.— 1000 xy = 45x10°
1 27 A3 T T
760
10° x N Xgos = ————= = 1688 x 107
-~ N= y 4.5x10
X1+ X2 —X3 =1.688 x 10
3 13. Ans(C)
N 10° xy - _
M = = = solubility(s) 0.05 mol XY, =5 gm
v.f. 2(x1 + X2 — X3) 5
1 mol XY, = —— =100
g 10°y* AT 505
4(x1 + x5 — x3)? X +2Y =100 (i)
23 _
9. Ans(B) 3.01 x 10* molecule X,Y; =85 gm

Fe(OH), is positively charged sol, hence if I'mol X,Y; = NA molecule = 170 gm

direct current is passed coagulation will take 2X+ 33.{ =170 -o.o(1)
place at cathode (negative electrode) On solving,
X=40,Y =30
10.
14. Ans(C)
c=c-c—B8 , coc-c— ,c.cc-c
CCl | ether \ c=C
Br
15. Ans(B)

In DNA four bases are present adenine(A),
Rock salt structure guanine(G), cytosine (C) and thymine (T). Out

If all the atoms touching one face plane are of which pyrimidine bases are cytosine and

removed then thymine

1
: Tleft=8x —+1=
No. of Na" left 8X4 1=3 16. Ans (B)
1

_ B 1 _
No. of Cl left75X§+4><§—3 C1>O:>
Hence formula is NaCl
1)Zn-Hg.Hel, HCI
Also since equal number of cations and anions /O:\F 2)HCI >OD

are missing defect is schottky defect.

HS-4/9 o . 1001CJM203121004
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19.

20.

1001CJM203121004 o

Ans (C)

H H

H
u,,@ alc. KOH D\“\©/

Antielimination takes place so that removal of

—CI & H or D possible only from opposite site.
Ans (C)

H Conc. HzSO4 Ring
De- hydranon expansmr
ij/ dj/ CHE Shlft ij

PART-2 : CHEMISTRY
SECTION-II

Ans (7.00)
XeF,, I;7 —— linear (planar)

BCl; —— Plane triangle (planar)
XeF, —— Square planar (planar)
[XeF;]7 —— Pentagonal planar (planar)
CIF; —— Bent 'T' - shape (planar)

HO —'V

Ans (4.00)
Cl, — Greenish yellow

' - shape (planar)

NO, — Brown gas
CdS — Yellow
Cu,[Fe(CN)4] — Chocolate brown

Ans (6.00)
F and O are more electronegative than CI.
Ans (2.00)

—E, 1
2303R 2303

Slope = = E, =R =2 calorie

Ans (3.75)
HCOONa + HCl — HCOOH + NaCl

=0 [ 0.25x20ml 0.1 x 30ml 0 0
=5 milli-mole =3 milli-mole

End | 2 milli-mole 0 3 milli-mole  3milli-mole

[HCOONGa]
[HCOOH]
(2/50ml)
(3/50ml)

pH =pK, + log

=3.75 + log

Ans (50.00)
T =T,
11C; = 15¢,

(14 201) x 17.4 x 1000
1

174 x 100

C4a)x 5.85 x 1000
- 1% 585 % 100

=0.5 ~oain % =50%

Ans (272.00)
nN(g) + nHy(g) — —(- NH - NH -),-

H=[nxBE (N°N)+n x BE (H-H)
—~BE(N -N) x 2n+2n x BE (N - H)]
“n=1
= AH=[BE(N=N)+ BE(H-H) -
[BE(N-N)+BE(N-H)] x2
Ans (5.00)
Chloroform given by

CH,-CH,-0H, ~ )
0]

(0]

ﬂ I
@ " Ph-C-CH, CCL-C-H
0)

PART-3 : MATHEMATICS

SECTION-I
Ans (C)
_ —/2sin"'x /@ + V/2sin"'x
lim X
x> VI-x VT +/2sin"'x
2 (% — sin_lx)
lim

”*Yﬂwl—x-(¢ﬁq- 2mn4x)

. 2cos'x 1
lim

—1- \/1 —x 2\/1?
Put x = cosb

. 20 1 2

lim N =\ w
80 ﬁsin(g) VT T
Ans (D)

X is always differentiable (also at x = 0).

1+ |x|

Also (x+2)(x-2)|(x-1) (x-2) (x-3)|
x+2)(x=2)[x=2||x-1| |x = 3]
1s Not differentiable at x = 1, 3.

. HS-5/9
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3. Ans(A)
Since f(x) is decreasing in the interval (-2, —1),
therefore,
f(x)<0=6x*+18x+A<0
The value of 1 should be such that the equation
6x> + 18x + A = 0 has roots 2 & 1.
Therefore, (-2) (-1) = % =>A1=12

4. Ans(A)

f(x) will have maxima at x = -2 only ifa®> + 1 >

2oror|a>1.

Yy
2
y=2-|x’+5x+6 |
—X4/ s T |6X
yl
> Ans(A)
Lety+1=Y
Y x2
d—:YzeT—xY
dx
1
Put —— =k
Ty
k x2
3d—+k(—x):e7
dx
)
I.LF.=¢ 72
k = (x4 c)e* /2
Put k:—;
y+1
y+l1l=- : (i)
(oo
1
whenx=2,y=0,thenc=—2——2
e

differentiate equation (i) & putx =1

<dy> e3/2
we get | — =
dx x=1 (1 +62)2

HS-6/9 .

Ans (B)

[=2 [ f (xgj dx {Even function}

=2(256 - 0) =512

Ans (A)

y = % —sin~! (sinx)| + ’% —cos~! (cosx)‘

-3t
y= ,X_,% ,+ %—x|:2x—_n VX—E [%,n}
(7.70)
2
Area—l(ﬂJT[—n
212 4
EZ m
Ans (D)

We know that asymptotes of rectangular
hyperbola is mutually perpendicular, thus other
asymptote should be

4x +3y+A=0.

Also, intersection point of asymptotes is also
the centre of the hyperbola.Hence, intersection

point of 4x + 3y + A=0and 3x -4y -6=01s

18 —4r —121—-96
25 7 100

> and it should lie on

the linex —y—1=0.
18 —4r  —120-96
25 100
=> A=17

1=0

Hence, equation of other asymptote is 4x + 3y

+17=0

. 1001CJM203121004
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9. Ans(B) 11. Ans(C)
For [5 b E] to be greatest a must be perpendicular
Points of intersection of the lines x> + 2xy + 3x T R
to both b and c i.e. collinear with b x ¢c.
) 3 R . -
+6y=0is <—3,5> B i j k A o
bxc=|-1 4 6 | =21+2j —k
= center of the required circle isc, = | —3 E
1 ) 2 2 A _7 _10
P L 2i+2) -k
(D T
12. Ans(A)
) ) Let m be the slope of line which passing, thoongh (b, k)
consider the circle x(x —4) + y(y —3) =0 equation of line v—k=mx—h (1)
_ 3 5 eq. of line perpendicular to (1) & passing
G =, E) andr, = 2 through (0, 0) is
Radius of required circle is r; = |C,P| y—0=— - x-0 . ()
=|C,C,| + |C,P] from (1) & (2) eliminate m, we get
5 ¥ +v —hx — ky = 0. which is the required locus
=5+ 5 of the point
_ 15 13. Ans(A)
2
Equation of circle is Let no. of terms = 2n
2 n
3 225 >2a+(n—1)d
(X+3)2+<y——> =___ _ 2[ ( )]
2 4 7[2(a+nd) + (n —1)d]
or X2+ y? + 6x — 3y — 45 =0. _ 2+ (m+1)d
24+ (3n-1)d
10 Ans(C) o
- . : (ﬂ) +3d
The given plane passes through a and is n
. For 'K' to be constant, d=0 or d =2
parallel to the vectors (b—a) and €. So it is
1
- “K=1, =
normal to (b—a) x C. 3
1 4
Sum=1+ ===
Hence, its equation is 33
14. Ans(B)

(f_a).((ﬁ—a)xa):o

1001CJM203121004

[ ]

x> —2x+5+4cos (a+bx)=0
(x=1)*+4(1 +cos (a+bx))=0
= x =1 and cos (a + bx) =-1
cos(a+b)=-1
a+tb=n3t€e(0,5)

max. value ofa+b=3n

. HS-7/9
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16. Ans(A)
(4k,) + (4k, + 1) + (4k, + 2) = 35
k, +k, +k;=38
Ans. ='°C, =45

17. Ans(A)
3 6 1 6
oo (1) (3) o (1) Z84xst
6 6 6 610

18. Ans(B)

3
cosO+1sinf0=— -2
z

3-2z
z

cosO+isinO =

_3-27|

1
2|

lZP=13-2z = x*+y*—4x+3=0

|put Z:x+iy|
19.

Ans(B)

tan 45° = :X“;m S>x+30=y ()
o 1 X y .

tan30° = — = — =5x= — (i1)

v3oy V3

from (i) and (ii) y =153+ +/3)

20. Ans(C)
PlAa|p—q|[P|q—-P|(P—=>dDAQ—-P)
T|(T|T F |F F
T|F|F F T F
F|T|T T |T T
F|F|T T|T T
Clearly, (p — q) A (qQ — -p) is equivalent to -p

HS-8/9 -

PART-3 : MATHEMATICS
SECTION-II

Ans (107.00)

3[x]+ 1=4[x]-4-10
[x] = +15

~y=46

o [x +2y]=[x] +92 =107
Ans (-0.50)

dy t 1
ax T+t 7T Tt

which is linear form

—t

I.F.— efﬁdt — e—tHlog(l+t) _ (1 +t)e—t

- Y(1+t)et=/ (l}i—t) (141t) - e tdt

:/etdt:—rt—i—c
whent=0,y=-1 so-1=-1+¢
c=0
y(l +t)e'=—-¢"

so, t=1, y-2-¢'=—¢"

-1

2
Ans (2.00)
/ xe" + ¢ : dx
(1 4 xex)
put xe* =t

=> e (x+1)dx = dt

o a1
"I_/(1+t)2 BT
1

- 1 + xex

+A1 = f(x)

Where A is constant of integration

2xe* + 1
+f(x) xeXx + 1
)}E}loof(x) =2

. 1001CJM203121004
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5. Ans(6.00)
Q(2,4)

S(0)
K y=_4

P@’\q
Equation of parabola is

y* = 8x ~P=(2,-4)

By reflection property.

reflected say passes through focus

2 Q=024
6. Ans(0.50)

2a+2ae=15
= 2a(l +e)=15
= 10(1 +e)=15
> 1+e=i =>e=l
2 2
7. Ans(67.00)
3logy,a=3+d
3log.b=3+2d
7log,c=3+3d
=3*x7=33+d)(3+2d)(3+2d)
A+d@B+d@B+2d)=21
1

d:_
2473

~6log,a=7=a°=b’
3log.b=4=>b>=¢*
o 8= b2l = 28

aptqtr=18+21+28=67
8. Ans(49.00)

Let T, is max.

100Cr

(r+1)(r+2) (r+3) (r+4)
104
= Crid is max, when
101. 102. 103. 104
r+4=52
r=48

so term is 49"

T, =

1001CJM203121004 .

10.

Ans (5.00)
If, A+ B=45°
tan(A+B)=1

tan A 4 tan B

1 —tan A tan B
>tanA+tanB=1-tan Atan B
=>(1+tanA) (1 +tan B)=2
LHS
=[(1 +tan 1°) (1 +tan 44°)] [(1 +tan 43°)] ..... [(1 + tan
45°)]

[foreach(l + tan 6) {1 + tan (% —9) = 2”
—22(1+1)

» tan (A+B)=

then, A=23.
Hence the sum of digits of Ais 2 +3
=5

Ans (3.00)
The given data is :
6, 8, 10, 12, 14, 16, 18, 20, 22, 24

6+8+104+12+14+16+4+18+20+22+24
10

X =

150
= — = 1
10 >

The table is as below :

Xi Xj —X (xi—x%)*
6 -9 81

8 -7 49

10 -5 25

2 39

14 -1 1

16 1 ]

18 3 9

20 5 25

22 7 49
249 81

Total 330
Hence, Variance (&) = Z(Xin* X % ~133
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