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In each Part of The paper Section A Contain 20 Questions. Each Question has four choices (A), (B),
(C), (D) out of which only one is correct & carry 4 marks each. 1 mark will be deducted for each

wWrong answer.

In each Part of The paper Section B Contains 5 Numeric Answer type questions. For each
question, enter the correct numerical value ((If the numerical value has more than two decimal places,

truncate/ round-off the value to TWO decimal places: e.g. 6.25, 7.00, 0.33, 30.27, 127.30.)

Each Question Carry 4 Marks & 1 mark will be deducted for each wrong answer.

NOTE : GENERAL INSTRUCTIONS FOR FILLING THE OMR ARE GIVEN BELOW.

1. Use only blue/black pen (avoid gel pen) for darkening the bubble.
2 Indicate the correct answer for each question by filling appropriate bubble in your OMR answer sheet.
3. The Answer sheet will be checked through computer hence, the answer of the question must be marked

by shading the circles against the question by dark blue/black pen.

4. Blank papers, Clipboards, Log tables, Slide Rule, Calculators, Cellular Phones, Pagers and Electronic
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INSTRUCTIONS FOR NUMERIC ANSWER FILLING IN OMR SHEET
1. Each answer contains four columns in numerical questions. (@ @@ @)

2. It is mandatory to fill all four columns while attending any of numerical questions, otherwise it will not be considered.
3. In numerical questions first two columns are reserved for ‘Integers’ and last two columns or “Decimal’ ( @ @ . @ @)

4. Don’t use pen or pencil to mark decimal point. (@@ "@ @)

5. For vour further guidance please go through the below mentioned examples:

la} Suppose your tb} Suppose your e} Suppose your i} Suppose your
answer is - 45.25 answer is- 5 answer is — 25 answer is — 4.02
Then mention it like Then mention it like Then mention it like Then mention it like
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MATHS

SECTION - A
[SINGLE CORRECT TYPE]
Q.1 to Q.20 has four choices (A), (B), (C), (D) out of which ONLY ONE is correct.
If a, b, care in A.P. and p, p’ are respectively 1. gl a, b, ¢ AR oo | % duT a d b & ALY AM
AM and GM between a and b, while q, q’ are 3R GM HHT: p, p' &, Safd b d ¢ & HeT AM @
respectively A.M. and G.M. between b and c, GM ¥ q, q' §, d9-
then- (A) 241 g2=p24 g2
(A) p? + g = p2 + g2 Pra T
(B) pg = p’q’
(B) pg = p'q’ 2 _ 2 _ 2 _ 12
2 2 12 12 (Cps—qg-=p“—g
(C)p —qg°=p“—q (D) 2 452 = g2 4 g2
(D) p? + p2 = g% + g2 PR TeTe
If the roots of the equation 4x% + 4kx + b = 0 2.  gfe GHIRU 4x2 + 4kx + b = 0 & Hd IRAAP &
are real & differ by at most k (k > 0), then b 3R 3fPaH k(k > 0) A ¥ &, Ol b g & fRa
lies in 2-
(A) [0, K] (A) [0, k]
(B) [-k?, 0] (B) [-k3, 0]
(C) ( - kzr kz) (C) ( — k2’ k2)
(D) [0, k] (D) [0, k2]
2n+1 3. 2n+1
LetR:<5-\/3+11> and f = R-[R], m=nR=(5\/5+11> ayr f = R — [R],
where [.] denotes the greatest integer T8l [. ] AT YUId B & aRNidl §, a9 R.f &1
function. The value of R.f is A g -
(A) 47 (A) 4271
(B) 4" (B) 42"
(c)y 4™ (C) 4271
Value of 4. n n n 1/n
1n lim [ (14 2)7"(1+2)2" (14 2)%" 2
lim [(1+£)1/“(1+2)2/“(1+£)3/“ 2} n—00 ! 2 3
00 1 2 3/ HT A TR §
is equal to (A) e
(A) e
3 /e (B) Ve
(B) Ve (C) V/e
(C) v/e 1
1 (D) —=
(D) = ve
\/E
The AM and variance of 10 observation are 10 5. 10 U&UN &1 T. 97 TUT UIRUT HHT: 10 9 4 §| 3

and 4 resp. Later it is discovered that one
observation was incorrectly read as 8 instead
of 18. Then the correct value of mean &
variance are -

(A) 20,9
(B) 20,14
(C) 11,9
(D) 11,5

SR TE U STl & fob T Defor § 18 Y Tt ¥
8 UG foram ST §| i« HIed quT JRROT & Hel A

(A) 20,9
(B) 20,14
(C) 11,9
(D) 11,5



10.

11.

The direction cosines of two lines are related
by 4+ m+ n =0 and al? + bm? + cn? = 0.
The lines are parallel if -

(A)a+b+c=0
(B)al+bl+cl=0
(C)a=b=c

(D) None of these

The ratio of the number of the roots of the
equation x + 2tanx = %, to the number of

roots of the equation 2tanx—x = /2 in the
interval [0,27] is

(A) 1/2
(B) 3/2
(C) 2/3
(D) None of these

Let x satisfies the equation (4x)'°9 2 = (9x)!°9
3and y € I is such that (y + 1)? is greater
than (5y - 1) and less than (7y - 3). Find the

value of %ﬂ
(A) 40
(B) 39
(C) 37
(D) 38

If y = 21/109x4 then x is equal to
(A) Y

(B)y

(C) y?

(D) y*

In a network of railways, a small island has 15
stations. The number of different types of
ticket to be printed for each class; if every
station must have tickets for other station is

(A) 105

(B) 210

(C) 230

(D) 460

Range of f(x) = [sin x] is-
(A) (—o00,0)

(B) [-1,1]

(C) {-1,0, 1}

(0) [1-v2,v2

10.

11.

ﬁi@x’»ﬁﬁmﬁqﬁf+m+n;0@?alz+
bm2 + cn? = 0 gRI I&fd g1 Y@ JATR & afe

(A)a+b+c=0

(B)al+bl+cl=0

(C)a=b=c

(D) 378 4 BIs Tl

3{RTA [0,27] H GHIBIU 2tanx — x = 7/2 & Hal
B AT | FHIB x + 2tanx = 7 b Hal Bl
BT BT SFFUTT BT -

(A) 1/2

(B) 3/2

(C) 2/3

(D) S0 ¥ PIs &I

T x FHIDRT (4x)'°9 2 = (9x)'°9 3 &l JI¥ HRal
TR yCITHUBR & b (y + 1)2, (5y - 1) ¥

HRF ¥ MR (7y - 3) ¥ A ¥ LT &1 UE I
DI

(A) 40

(B) 39

(C) 37

(D) 38

gfg y = 21/109:4 §, 9 x SR §

(A) /7

(B)y

(C) y?

(D) y*

YTd & Th Acagsd H, T B¢ T gu H 15 ©¥H Bl
U it & foIT Hfad fbuy o= aral
femel &l T I Ud® WRH & U 3 T
& fore fespe g1 =gy, B -

(A) 105

(B) 210

(C) 230

(D) 460

B f(x) = [sin x] HTUIRIR § -

(A) (—o0, 00)

(B) [~1,1]

(C) {-1, 0, 1}

() [1-v2,2]




12.

13.

14.

15.

16.

17.

3 4 _
IfA_[ ],thenA(adJA)=
5 7

(A) I

(B) IA|

(C) 2|A]

(D) None of these

The length of a focal chord of the parabola
y? = 4 ax at a distance b from the vertex is c,
then

(A) 2a? = bc
(B) a® = b?c
(C) ac = b?
(D) b%c = 4a’

If f(x)= 2x> + 9x? + Ax + 20 is a decreasing

function of x in the largest possible interval
(—2,—1) then X is equal to-

(A) XA =12

(B) A = 10

O A=8

(D) \ =4

If (a, B) lies on x? + y2 = 25, then minimum
value of% + ;—? is equal to

(A) 1

(B) 8

(©) +

(D) 16

Area enclosed by the figure described by the
equation x* + 1 = 2x% + y?, is

(A) 3
(B) &
©) %
10
(D) 5
— —
If E) , b, ? and d are unit vectors such
— —
that (7>< b).(?xd)zl and @ . ¢ =
1
5 1 then
%
(A) ?, b, ?} are non-coplanar
-
(B) b, ¢ d are non-coplanar
— =
(C) b, d are non-parallel
— —
(D) 7, d are parallel and b, < are parallel

12.

13.

14.

15.

16.

17.

gfg A = [3 4] dd A (adj A) =
5 7

(A) I

(B) [A]

(C) 2]1A|

OEEREIEE ]

WA y? = 4ax &I TP NG Sffar o MY § b
W E, B TR ¢ 7, q9 -

(A) 2a2 = bc

(B) a® = b%c

(C) ac = b?

(D) b?c = 4a3

gfe SiffidH IHT FRIA (-2, -1) H, x &1 Th
SIHM Bad f(x)= 2x° 4+ 9x% + Ax + 20 8, T
AR § -

(A) A =12
(B) A = 10
(C)A=8
(D)A=4

gfg x2 + y2 = 25 W TH fog (a, B) RUd g, @@
2 + 5 1 IqH AT P 3 SRR § -

(A) 1

(B) 8

(€) &

(D) 16

JHeR x* + 1 = 2x% 4+ y2 grR1 uRwifda
P RTINS &5 o -

(A) 3
(B) 2
©) %
(D)
o >
o @, b, ¢ aul d IHE IRY 37 YR T
(%) (¢xd))
a xb c xd = Ul
a-d=1%d9
— 77—
(A) a, b, ¢ ITHINT &
o >
(B)b,?,d&rﬂﬂaiﬂtr%
(C)?,quﬁ%
— —
(D) @, d SRR EAU b, ¢ TR T



18.

19.

20.

Solution of the differential equation
g—i +y sec’x = tanx sec’x is
(A)y =tan x— 1 4 ce tamx
(B) y* =tan x— 1 + ce™™
(C) ye'®* —tan x— 1 + ¢
(D) ye "% — tanx — 1 + ¢

If f(x)=[2+ Tsinz], 0 < x < m,, then
number of points at which ([.] represents
greatest integer function) the function is
discontinuous is

(A) 13
(B) 7
(C) 6
(D) 1

< 2 <4 < 6 .
If elogeZ[sm o+sIn” a+sin a+....oo] is a root of

equation x2 —9x + 8 = 0where0<a< £

1 27

sin(—) is -

then principal value of sin— 3

(A) a
(B) 2 a
(C) —a
(D) -2 a

us
2

18.

19.

20.

3fadhdl JHIBRUT 3—1 +y sec’x = tanx sec’x
BT &

(A)y =tan x— 1 + ce %X

(B) y? =tan x— 1 + cet®™

(C) ye™ —tan x— 1 + ¢

(D) ye ¥ — tanx — 1 + ¢

g f(x)=[2+T7sinx], 0<x<m § 9
fagaff @ = R ®e 3dd &, 8- (S8l [.]
HedH qUifcs e o) UGRfd Rar g )

(A) 13
(B) 7
(C) 6
(D)1

'Clﬁ eloge2[sin2 a+sin* a+sin® a+....oo] ﬂtﬂw x2 —
OX+8=0BTHPAG, T 0<a< g dd

sin~ ! sin (2%) WH’@IIIF[% -
(A) a

(B) 2 a

(C)—a

(D) -2 a




MATHS

SECTION - B
[NUMERIC VALUE TYPE]

0.21t0 Q.25 are NUMERIC VALUE TYPE Questions. The answer to each question isa NUMERICAL VALUE.

21.

22.

23.

24.

25.

A bag contains 15 red and 20 black balls.
Each ball is numbered 1,2 or 3 . 20% of red
balls are numbered 1 and 40% are numbered
3. Similarly 45% of black balls are humbered
2 and 30% are numbered 3. One ball is drawn
at random and found to be numbered 2. If
probability that it was red ball is p, then 15p
is
1

If a+w+b—|1—w+c—|1—w+d—il-w: %’
d € R and w is a complex cube root of unity

then > a2_1a+1 is equal to

where, a, b, ¢,

The value of f_ll [x[l + simrx} + 1} dx

, is ([.] denotes the greatest

integer)

The radius of a circle with centre (1, a),
which bisects the circumference of the circle
(x— 3)° + (y—4)® = 4 and touches the x-
axis, is

If thelines2x+3y=6andx+ay =acut

the coordinate axes at four concyclic points,
then the value of % isequal to.......coiivvena

21.

22.

23.

24.

25.

T 9 H 15 AT a7 20 Hleil IS g1 Ud® Tig W
1, 2 1 3 3ifpd 81 20% o< TGl R 1 3ifpa g aur
40% WR 3 3ifrd g1 3 UPR 45% HTait Tl TR 2
3ifrd g dYUT 30% W 3 3ifhd g1 TP T Tedd
30 9 Tl Srdl @ duT 39 W 2 3ifpd fFadar gl
gfe uiRiepar dife g8 g o A, P §, 99 15 P ©-

Hﬁ 1 1 1 1
a-tw + b+w + cHw +

de R dur
1 SRR
Z aZ—a+1 %

_ 1 \—ﬂg["’
d4+w w?

a, b, c
Ity Td w § a9

f_ll [x[l + simrx} + 1] dx &AM § (ST [.]
HgdH QUi e &I gRIidT §)

&= (1, a) 9@l Tb g9 S I (x - 3)% + (y -
4)2 = 4 ®F GRIY BT JUGUTIG HIAT § LT x-348f
BT WY BT 8, B AT 8§ -

gfg @MW 2x + 3y = 6 dYT x + ay =
e fargafl R =i sfefl @l ®redl 8, d9 2
&1 7 SRR §




SECTION - A
[SINGLE CORRECT TYPE]
Q.1 to Q.20 has four choices (A), (B), (C), (D) out of which ONLY ONE is correct.
At t = 0, a force F = kt is applied on a block 1. t=OqT,Q$EIFTF=ktﬁ§F%G[$“€IT2{9ﬁUT
of mass m making an angle 6 with the aqﬁgqgaqm:rméqqa ST TR ORI SITdT § |
horizontal. Suppose surfaces to be smooth. T ifore f gag et g1 99dd ¥ 3T g &
The velocity of the body at the moment of its g R e HTam e -
breaking off the plane is -
mg2cosf
(A) e cosh (A) 2ksin’6
2ksin’6 mg cosd
(B) == .COQSH (B) St
2ksin” 6 2mg2cosf)
2mg2cosf (C) . 2
(C) — ksin“0
2ksm 99 (D) 2mg cosf
meg Cos .
(D) kinze k sin’ 0
! “f
<« J' <«
Ty vy TR iy ey
A block of mass m is pushed towards a SHAA m & U &l BI, o u , GHAM nm 3R
movable wedge of mass nm and height h, $AS h & TP Tfa=itd I Bl 3R Ydbdr Sal gl
with a velocity u. All surfaces are smooth. The it gdg faet €1 u &1 gaq 7 forges o sl
minimum value of u for which the block will %%WWU@W, T -
reach the top of the wedge is :-
(A) y/2gh
(A) /2gh
(B) ny/2gh
(B) ny/2¢gh
© VEA T 1) (C) v/2gh(1 +1/n)
(D) 4/2gh(1 —1/n)
(D) v/2gh(1 —1/n)
A huge circular arc of length 4.4 ly subtends 3. 4 4 |y TS B U fouma El

an angle '4s' at the centre of the circle. How
long it would take for a body to complete 4
revolution if its speed is 8AU per second ?

1ly =9.46 x 10> m
1 AU = 1.5 x 1011 m

(A) 4.1 x 108 s

(B) 3.5 x 10% s

(C) 7.2 x 108 s

(D) 4.5 x 1010 s

Given :

gd & b=

R '4s' HIO7 Sfalkd m?n | afq sl axg @t

Id 8AU UM IdUs g, d@ II 4

(revolution) ol @&x+ & fdaT THg @ 2
ferg: 11y = 9.46 x 1015 m

1 AU =1.5x 1011 m
(A) 4.1 x 108 s
(B) 3.5 x 106 s
(C) 7.2 x 108 s
(D) 4.5 x 1010 s

Isg



4.

A body placed at a distance Ry from the
centre of earth, starts moving from rest. The
velocity of the body on reaching at the earth's
surface will be

(Re = radius of earth and M = mass of earth)

(D) \/2GM L )

A particle performing uniform circular motion
has angular frequency is doubled & its kinetic
energy halved, then the new angular
momentum is -

(A) &
(B) 2L
(C) 4L

(D) £

A block of mass 1 kg kept over a smooth
surface is given velocity 2 m/s towards a
spring of spring constant 1 N/m at a distance
of 10 m. Find after what time block will be
passing through P again

m [—>V
“Tom )
(A) (-10 -7) sec.

(B) 10 sec.

(C) (5 + m) sec.
(D) (10 + 7) sec.

The velocity of sound in a gas at temperature
27°C is V then in the same gas its velocity
will be 3 Vat temperature :

(A) 81°C
(B) 627°C
(C) 2427°C
(D) 82°C

4.

gl & % 9 g Ry W W1 T U favm § <o
UR™Y Rl gl Qi Jdg W Ugad R U &1 am

(Re = Tl &I BT 3R M = Tt &1 Gq0)
(A GM. (7~ )

(B) 2GM, (Ri _ i)

T -l Jag R I 1 kg SHAM & Th il Bl
10 m & Q&I W 1 N/m RR® & BT $ 3R 2
m/s o faar a1 g1 19 Pt & fhas Im0 a1g
i G: P Bl ORI

m [V
“T0m 1
(A) (=10 -m) sec.

(B) 10 sec.

(C) (5 + m) sec.
(D) (10 + 7) sec.

27°C a9 WR Th N9 § @ &1 a7 V ? a9 g9+
T ® 9T 977 f5g ag W 3 V 8-

(A) 81°C
(B) 627°C
(C) 2427°C
(D) 82°C



10.

11.

A metallic sphere having a radius 0.08 m and
mass m = 10 kg is heated to a temperature
of 227°C and suspended inside a body where
walls are at a temperature of 279C. The
maximum rate at which its temperature will
fall is : (Take e = 1, Stefan's constant 0=5.8
x 10® Wm™2 K* and specific heat of the
metals = 90 cal/kg/°C, J = 4.2 Joules/calorie)

(A) 0.055°C/sec
(B) 0.066°C/sec
(C) 0.0440°C/sec
(D) 0.03°C/sec

In a cyclic process, the amount of heat given
to a system is equal to

(A) net increase in internal energy
(B) net work done by the system
(C) net decrease in internal energy

(D) net change in volume

Water flows through a horizontal pipe with
cross-sectional areas A; = 0.04 m2 and A, =
0.01 m2. If the velocity at Ay is 3 m/s,
calculate the velocity at As.

(A) 9 m/s
(B) 12 m/s
(C) 3 m/s
(D) 15 m/s

A vessel, whose bottom has round holes with
diameter of 1 mm is filled with water.
Assuming that surface tension acts only at
holes, then the maximum height to which the
water can be filled in vessel without leakage is

: (surface tension of water is
75 x 1072 N/m and g = 10 m/s?)

(A) 3 cm

(B) 0.3 cm

(C) 3 mm

(D) 3m

10.

11.

0.08 m 3% T m = 10 kg THAH & TH
Tfde Mo &I 227°C & A dF T fHar Srar §
JUT Y TP a¥g & 3 Tehl Sdl § S8l lar!
H1 dT 27°C 8 | 39T a5 iffiedH ax T
R : (e = 1, €H MTdi® 0=5.8 x 108 Wm"
2 K4 g1 41d i fAfR1Y SHsAT = 90 cal/kg/°C, J =
4.2 JA/HART o)

(A) 0.055°C/sec
(B) 0.066°C/sec
(C) 0.0440°C/sec
(D) 0.03°C/sec

U 1T UhH H, Th e o1 &t 15 HOHT I A

g 9 foad /WeR §

(A) 3fTdR® SHoif # A gla

(B) fora gR foban a1 o wrd
(C) 3fidR® Sl H Hd HH

(D) 3Mad ® $d gRadH

O T afce Usy ¥ 98dl § fSd I &1
&% A; = 0.04 m2 3R A; = 0.01 m?2 gl aflg
A; RT3 m/s g, Al Ay TR A7 &1 70T B

(A) 9 m/s
(B) 12 m/s
(C) 3 m/s
(D) 15 m/s

T §ad, e da # 1 fpdt o 9 e ?< €,
UM ¥ W1 GO 1 I8 HHd gU b g oa dad
gl R & Far g, 4 Afead SHas 9 d@
g fomm R & a9 & WR1 S I 7 (THT BT
gy 1 75 x 107° N/m 3R g = 10 m/s? )

(A) 3 cm
(B) 0.3 cm
(C) 3 mm
(D) 3m




12.

13.

14.

The prism XYZ shown here is made up of two
different materials. Section XYW is made up
of material of refractive index \/§, while the
other section XWZ is made up of material of
unknown refractive index p Rays AB and PQ
are incident on face XY of the prism as shown
corresponding to AB and PQ, A’ B’ and P’ Q’
are the emergent rays. What is the value of pu
for which A’ B’ is parallel to P’'Q’ ?

2
(A) 7
(B) V3
4
(C) 7
(D) none of these

In case of a dipole, field —
(A) Intensity can be zero

(B) Potential can be zero
(C) Both can be zero

(D) None can be zero

Consider a conducting sphere having net
charge zero and a positive point charge Q is
placed as shown in figure. Choose the option
correctly representing the direction of electric
field at point A (just outside the sphere) due
to induced charges on sphere.

-
e
-

°N
m\".\‘
Wi
']
/
;.I'

-

(D)

12.

13.

14.

ggl feaman mar fOsd XYz S SierT-3fen uerdf
1 g1 YN XYW 3UaaHi® /3 & gard ¥ &1 §,
Safd GERT U XWZ 3T 39ddie & gard p o
1 g1 faul AB 3R PQ fUsH & Wad XY W
3maferd gt €, 5 fob femar T ®, AB 3R PQ &
TJma A’B’ 3R P'Q’ frfa faul €1 p &1 a8 9=
1 2 59 T A’BY, P'Q’ & JHIR 82

2
(A) 7
(B) v3
4
(C) 7
(D) 37 ¥ PIs gl

fgsa o UG &, & -

(A) diear I B Ioat §

(B) fava 3 81 Webell &

(C) &l Y §1 Wehdl §

(D) P18 I I &1 1 Fehdll &

TH Iad M R faR &% S9aT $a &na‘\frﬁfq%
JUT U YIS fovg A Q W 7T § o b

ﬁﬁﬂ@mwéuﬂﬁwaﬁﬁaﬁnﬁés fag A
(ﬁﬁ%%ﬁ)ﬁﬁ@%ﬁﬁﬁ?ﬂﬁﬂﬁm

.

T 2 ara fawey &1 Iu9 B |

EF

A.-’
.";r ‘-h““"--.,__
< ,.-'{H T
X +___m
(A) /




15.

16.

17.

The figure shows a network of currents. The
current i will be

15 A A
\ R

8A v

-‘ -
//5 A '

(A) 3 A
(B) 13 A
(C) 23 A
(D) -3 A

A very long thin strip of metal of width 'b'
carries a current I along its length as shown
in figure. Find the magnitude of magnetic field
in the plane of the strip at a distance 'a' from
the edge nearest to the point. Assume
uniform distribution of current.

fe—L

(A) Z—;%Iloge 1+ 2

(B) L2 Zog, 14 g'

47 a

4t b

(C) ﬂ2—Iloge _1 + 2-

(D) 4= Llog, [1 + %]

An RLC series circuit is driven by a sinusoidal
emf with angular frequency wy. If wy is
increased without changing the amplitude of
the emf, the current amplitude increases. If
L is the inductance, C is the capacitance, and
R is the resistance, this means that

(A) wyl > wd%
(B) wyL < wd%
(C) wyLl = deC
(D) wo. > R

15.

16.

17.

o YRTSN & TP Aedd Pl SUdI g1 dd URT i gHiY
15 A A

BAA ¥

5A

(A) 3A

(B) 13 A
(C) 23 A
(D) -3 A

'b' AISTS B! YT B TP dal! Tl TSI, Sl ST
TEE & QR YRT I 989 Il § o = |
ST T | TSIHI & ad | forg o FJHIaH fhR
(edge) ¥ 'a' @I W DI & HT URATI J1d B
? HHT &1 YRT BT IR0 THTHH ¢ |

—l

(A) 42 Llog, |1+ 2]

(B) “—22—Iloge _1 +

oo
L 1

(C) “—iz—Iloge _1 +

|
L 1

(D) % %loge [1 + %}

Th RLC 9Uil uRuy, I 3MqRl wy & Y Th
W1 3] faggd ae® §a  gRI ganfad gl g1 afe
fdqgd aI8® §d & URHTU B foA1 giafdd b wy
! G OI1dT §, < YRT &1 URATT ¢ I1dT g1 afe
L IRpd §, C UTRaT §, 3R R UfeRIY g, ol 3BT
3f g -

(A) wgl > -1~

wqC

(B) wyL < L

wqC

(C) wal = —=

wqaC

(D) woLL > R




18.

19.

20.

Determine the wavelength of the radiation 18.

required to excite the electron in L i** from
the first to the third Bohr orbit.

(A) 12. 4 nm
(B) 11. 4 nm
(C) 10. 4 nm
(D) 13. 4 nm

Activity of a radioactive substance is R; at 19.

time t; and Ry at time ta(t2 > t1). Then the

. Ry . |
ratio R, IS :

(A) ¢
(B) e—)\(tH—tz)

(© e(*52)

(D) ()
The velocity-time graph as well

acceleration-time graph of Ram and Rahim
are respectively.

1 Ram L Rahim
v /‘ Rahim V 'S v
" Rahim Ra

(jt— (i)t —> (i)t
Rahim
RT- al.....Rahim__ Rahm.~
1 ‘
T ram 1 Ram_ al .
(W)t t—> Ram { —»
v) (wi)

(A) (i)and (iv)
(B) (ii) and (iv)
(C) (i) and (v)
(D) (i) and (vi)

as the 20.

uw@qﬁaaﬁaaa&nwuﬂﬁsﬁafﬂﬁ
%I\ﬂd B & 1T 3razgss fafesr &t aoreed Ja
|

(A) 12. 4 nm

(B) 11. 4 nm

(C) 10. 4 nm

(D) 13. 4 nm

T ¢ R U@ Jesiufded uerd & Afhaar R; 8
T ty (ty > ) R Ry 7, T9 3UE 12
1 A I |

(A) £

(B) e—)\(tl-i-tz)

(€) e (tl)\t2>
(D) eMti—t2)

I 3R e & foIT 37 - 9 Uh 3R &R -
U HHT: BT -

T Ram L Rahim -~
v / Rahim Vv ') b

(it—> (i)t —> (i) t

HY

Rahi m
aT Rahim .-

- T

Ram
()t

= — Ta t—>
) (i)

(A) (i) 3R (iv)
(B) (ii) 3R (iv )
(C) (ii) 3R (v)
(D) (i) 3R (vi)



SECTION - B
[NUMERIC VALUE TYPE]

0.21t0 Q.25 are NUMERIC VALUE TYPE Questions. The answer to each question isa NUMERICAL VALUE.

21.

22.

23.

A smooth narrow semicircular tube (in vertical
plane) contains a small ball of mass m at its
top as shown. System is initially at rest and
now ball is slightly pushed to its right such
that system starts moving. If the acceleration
of the tube just before the ball hits the floor is

[4—5}, find m. (Take mass of tube = 2 m and

neglect the break-off of the tube from floor)

smooth

Pendulum of a clock consists of very thin
sticks of iron and an alloy. At room
temperature the iron sticks 1 and 2 have
length Ly each. Length of each of the two
alloy sticks 4 and 5 is £y and the length of
iron stick 3 (measured up to the centre of the
iron bob) is Ag. Thickness of connecting strips
are negligible and mass of everything except
the bob is negligible. The pendulum oscillates
about the horizontal axis shown in the figure.
It is desired that the time period of the
pendulum should not change even Iif
temperature of the room change. The
coefficient of linear expansion () of the alloy

if the coefficient of linear expansion for iron
is o, is xag. Find x. [GivenL Ly = 3€y, A=

Y]

A parallelepiped has length 'a', breadth '2a’
and height '3a'. Length a is measured and
measured value is (2 * 0.02) cm. The
maximum percentage error in the

measurement of its value is -

21.

22.

23.

B R ol (SeeR dd J) &
WY R gIHHE m B Th Bt Ae g o4 fob fammn
T g1 e URY # foRm R § 3R 3@ AT

YIS T 3P a5 3R 39 UBR Ydbdl idl o
g Ia URY &R St 71 Il AT F wef

e 3 B ved A @ e [ ] 3, Ay
2 md 3R el & B

aﬂ»ﬁ%ﬁ‘lz

3

4l

PRI | (et BT THAM =
N

ca I JUET )

smooth

Th YS! & didd | dig 3R TP 7y
gdel B< &l PHY b dIHH R A8 Bl TS )
A% B T Lo | FI U F Al B 4 IR 5 T
J UIF DI das Log 3R AR B TS 3

(e $4hc1qo$ob§dobrrrd’rﬂ§) Ao &1 Sieq
ufedl @t diers 0T § 3R MAas & BledR
Udd &I GOdE MUY gl dde < H feam
IR &faS 3fef & gika: g o=l g1 I8 3uférd
g & oW &1 auEE dead R i diae &
3MadeIa el Seo et afe aR ¥ faw MWw
TR TONH g 8, af YU &1 AP YIR T[0T
(o) BT TF xoy T x I BRI [feq T8 Lg = 3

£y, Ao=24p]

axis

Uh MR YChad &1 dals 'a’, I8 '2a' 3R
TS '3a’ gl aaﬁaﬁww%aﬁ?mﬁam
(2 £ 0.02) 99 g1 39 AH & HUA H 3if¥Han
gfaa 3 3 -




24. In a hall a detector (D) receives sound waves
one directly from the source (S) and the other
from the reflection from the 25 m high ceiling.
The maximum wavelength for which there is
minima at position of detector, is
m

25m

|

(S) (D)
k—— 120m —

25. Dimensional formula of inductance (L) is
given by [ML?T* A~2]. Find x.

2xenergy

Given : Inductance (L) =

(current )

24. U Bid 4 Uh Igdsh (D) @ al &1 1Y Aid
(S) ¥ SR & 25 m St Ba J Wad I U

Al g1 SMfmdd avicH o o dyEs &t
@rﬁrtﬂﬁﬁrg% mg -

25. WR$@ (L) &1 fgdg @ [ML2T X A~2] GRT faa
T8l x J1d B

f&ar T §: IRPd (L) =




CHEMISTRY

SECTION - A
[SINGLE CORRECT TYPE]

Q.1 to Q.20 has four choices (A), (B), (C), (D) out of which ONLY ONE is correct.

Identify the compound that will react with
Hinsberg's reagent to give a solid which
dissolves in alkali.

(A) CH3-CH>-NO;
(B) CH3-CH>-NH-CH5
(C) CH3-CH>-NH>
D) CH3—CH2—II\T—CH2—CH3
CH3
Which of the following statements is correct ?

(A) Ionisation energy of A is greater than A
when A is a halogen atom.

(B) Ionisation energy of AT is greater than
that of A2* when A is the member of alkali
metals.

(C) Successive ionisation energy is always
increasing for 15t and 2"¥ period element.

(D) Electron affinity value of 'A™' is
numerically identical with the ionisation
potential of A [for any atom].

The minimum mass of mixture of A, and By
required to produce at least 1 kg of each
product is :

(Given At. mass of "A\' = 10;
At mass of "B\' = 120)

5A; + 2B4 — 2AB> + 4A5B
(A) 2120 gm

(B) 1060 gm

(C) 560 gm

(D) 1660 gm

A compound with molecular formula CgH1g4,
contains 12 secondary and two tertiary H
atoms. The compound is not:

()

@ [ 1 []

o0

o>

39 A Y Uga=a o it ifiepHe & Iy
fohaT B TP 319 a1 & o &R H Y ol §

(A) CH3-CH,-NO>

(B) CH3-CH>-NH-CH3

(C) CH3-CH2-NH;

o) CH3—CH2—II\I—CH2—CH3
CH:

g & Q S YT I8

(A) A~ &I T SHoll A § fYF g o A TH
SO TRATY ®

(B) At 1 3T SHolf A2+ F 34w § O1d A &R
YTqgel & 9o §

(C) SHHTTA T SHoll 15t qyr 2nd 31ad dd &
ferd go=n Sgdt §

(D) 'A*' DI SAGCH SYdT T FATHD &U
%ﬁ%lﬁﬂg%%ﬁ] A~ & A fava & gaH

TP IAIG &b TIHT 1 kg DI ST B o AT Ay
3R By & fra g fAreor &t sawaddr gl |
(feTm & TRET YR 'A' BT = 10; WRHY YR 'B' &HI
= 120)

5As + 2By — 2ABy +4A5B

(A) 2120 gm

(B)

1060 gm

(®)
560 gm

(D)
1660 gm

T i DT ST CgHya g, 12 fodiae qur
2 IO H GRATY] &1 § | Oiffe T8l §

NG

@)L [ [ |

(©) :)
2

(D)

)




Assertion : Anhydrous AICIl3 is more soluble
in diethyl ether than hydrous AICls.

Reason : Anhydrous AICIs is electron
deficient and acts as Lewis acid.

(A) Both Assertion and Reason are correct
and Reason is correct for the Assertion.

(B) Both Assertion and Reason are correct but
Reason is not correct for Assertion

(C) Assertion is correct but Reason is
incorrect.

(D) Assertion is incorrect but Reason is
correct.

The correct order of increasing energy of
atomic orbitals is :

(A) bp < 4f < 6s < bd
(B) 5p < 6s < 4f < bd
(C)bp < bd < 4f < 6s
(D) none of these

Write number of reactions which produce
correct mentioned product as major product.

OH
I/
(i) >: PO >§
Br

(ii) /\n/ Brz/CCl4 /\/Br
_C= (OCHMeBr . .Cc-C-CH
(iii) H,C-C=N (i)H* /H,0 : [ :
Ph
(iV) \ / (1) PhMgBr N > /
o (1)H,O Ol
()BD;-THF D
(V) /\/ (i1) CH3COOT i’ /\l/\
(vi) (:/l/ HBr/H»0, N ©<BI'
(A) 3
(B) 4
(C) 5
(D) 6

Which of the following species have maximum
number of unpaired electrons

(A) O
(B) Oy
(C) Oy
(D) O3

5.

YT : o AlCl;, S AICls @1 gar
H SEORe SR offYe faeia @
HRT : oA AlCI; 3AdeH A 8 auT g9 3

P ¥0 H B HdT §

(A) TFI HYT qUT HRUT Tg! & dYUT BRI, HYT B
gl ST B

(B) TIFI HUT qUT HRUT Tg! § dYUT BRI, HYT B
gl ST Tel ©
(C) HYF Tl § TR BRI TAd §

(D) HY TTAd § WR~] SRV &I §
TRHAY] H&H! DI dgal SHoll BT Jal HH o
(A) bp < 4f < 6s < bd

(B) 5p < 6s < 4f < bd
(C) 5p < bd < 4f < 6s

(D) 37 ¥ PIs el

3 3iffeharedi 1 T fafed S g8 IdIg & ¥
o ¥ IdIE P il 7
OH

Br,/H,O
(i) \7/: > >§

Br
(i) /\n/ Br2/CCI4 /\/Br
oy HC—C =N —QOLME e C-CH,
(iii) (i) H* /H,0 ||
Ph
(iV) (1) PhMgBr N \ /
: ; (i) H,0
O o
()BD;-THF D
V) F (i) CH3COOT /ﬁ/\
(vi) (j HBr/H,0, ‘©<Br
(A) 3
(B) 4
(C) 5
(D) 6

frafiafed & & ®F ogfia Saacl & HfYdmdn
TReAT W §

(A) O

(B) Oy

(C) O,

(D) OF



10.

11.

12,

The mole fraction of CCls(g) In the vapour in 9.
equilibrium with liquid mixture of CCls and

SiClg is 0.3474. The vapour pressure of SiCly,

and CCly is 238.3 and 114.9 mm.
respectively, at the same temperature.
Calculate % by weight of CCls in liquid
mixture.

(A) 50 %
(B) 40 %
(C) 30 %
(D) 60 %

Which of the following compound
formed in haloform reaction?

(A) CHF;
(B) CHCl;
(C) CHI;
(D) CHBr3

The correct name of [Pt(NH3)4Cly] [PtCl4] is — 11.

(A) Tetraammine dichloro platinum (IV)
tetrachloroplatinate (II)

(B) Dichloro tetra ammine platinium (IV)
tetrachloro platinate (II)

(C) Tetrachloro platinum (II) tetraammine
platinate (IV)

(D) Tetrachloro platinum (II) dichloro
tetraamine platinate (IV)

For the reaction CaCO3(s)=Ca0(s) + COx(qg), 12.

Kp = 1.642 atm at 727°C. If 4 moles of
CaCOs3(s) was put into a 50 litre container and
heated to 7279C. What mole percent of the
CaCOs3 remains unreacted at equilibrium?

(A) 20
(B) 25
(C) 50
(D) 75

is not 10.

CCl, 3R SiCl, & d o & Iy 99y § 9y
¥ CCla(g) &1 UG UHG 0.3474 gl I dg
W SiCl, 3R CCl, &T 919 ¢ $HHT: 238.3 3R
114.9 mm gl &g &y & CCly &1 % YR gRI
IO B3 |
(A) 50 %
(B) 40 %
(C) 30 %

(D) 60 %

g%@ﬁwm%@ﬁﬁa@mﬁﬁﬁaﬁ

(A) CHF;

(B) CHCl;

(C) CHI;

(D) CHBr3

[Pt(NH,),Cly] [PtCl,] T Hgl 914 BT -

(A) TTIUHEN SREAR! @WeTH (IV) <eIaaR!
wfede (II)

(B) SRaARI ¢TI wfeaH (IV) TTHaR! Wiede
(1I)

(C) <R Wife=H (II) <SR wifeqe (1v)

(D) CCIHIRI WifeH (II) SISadRl ceredi=
wfede (1v)

3T CaCO3(s)=Ca0(s) + CO»(g), & farm,
727°C W K, = 1.642 atm gl I 4 A
CaCOs3(s) &I 50 @ex U H forar S & dun
7270C A% T4 o Sl g1 9 WR /Y 3F3HNPd
CaCO; &1 HId Ufd=ra &1 §7?

(A) 20
(B) 25
(C) 50
(D) 75



13.

14.

15.

16.

The product formed in the following chemical
reaction is :

Il
CH,~C-OCH, NaBH,

0
—7
CyH; OH
CH,
OH PII
(A) CHz—(lj—OCH3
OH
CH:
0
CH,—CH,—OH
(B)
CH;
OH II{
©) CHx-C-CH;
OH
CH;
OH ﬁ
) @:CHZ _OCH;
CH;

Which of the following metal do not forms
interstitial hydride :-

(A) Ti
(B) Fe
(C) Cr
(D) Zn

The heats of neutralization four acids A, B, C
and D when neutralised against a common
base are 13.7, 9.4, 11.2 and 12.4 Kkcal,
respectively. The weakest among these acids
is

(A) A
(B) B
(C) C
(D) D

KMnO4 /OH™

RCH, OH > P. What is the

compound P?
(A) RCOOH

(B) RCHO
(C) RCH,OH
(D) None of these

13.

14.

15.

16.

o e siffsar 7 Affd Iare §

0 T
CH,—C-OCH, NaBH, ?
CyH; OH
CH;
OH Iﬁ
CH,—C—OCH
(A) g ’
OH
CH;
0O
CH,-CH,—OH
(B)
CH;
OH Iﬁ
CH,—C—CH
(C) 2 | 3
OH
CH;
OH (If
(D) CH,—C—-OCH;
CH;

9 T ¥ S U SRIBTRIT §1SS138 ol oA ;-
(A) Ti

(B) Fe

(C) Cr

(D) Zn

IR T A, B, C 94T D &I fhdl &R & iU
IENHIHROT FWT BT AF HU: 13.7, 9.4, 11.2

YT 12.4 kcal § 39 3l H gaaaH ofd
(A) A
(B) B
(©) C
(D) D

KMnO4 / OH™
RCH2 OH s P

qfe PTG ?
(A) RCOOH
(B) RCHO

(C) RCH,OH

(D) 30 ¥ PIs &l




17.

18.

19.

The outer electron configuration of Gd(atomic
No. 64) is [Xe]4f*5dY6s?. The value of x + y +
Z is:

(A) 7
(B) 8
(C)9

(D) 10
If equal volume of reactants are used, then
no. moles of KMnO4 used in acidic medium

required to completely oxidises the 0.5 mole
FeS03?

(A) 0.3
(B) 0.1
(C) 0.2
(D) 0.4

A compound 'A' transform by two parallel first
order paths

-1
ky (min)

Alg| —2B| g

ki = 6.93 x 1073 min*

NE k2<min>C g

—1
ks = 6.93 x 10> min

If reaction started with pure 'A" with conc. 0.1
mol/L in a closed container with initial
pressure 2 atm. What is the pressure (in atm)
developed in container after 50 minutes from
start of experiment.

(A) 1.25
(B) 0.75
(C) 1.50
(D) 2.50

17.

18.

19.

Gd(URHTY] AT 64) BT STRITH
fo=mg [Xe]4fX5dy6sZ% | X +y+ zIl
IIFT%:

(A) 7
(B) 8
(©)9
(D) 10

gfe fhaTeRS! BT A - Ugad far Sirar § df
0.5 Ad FeSO3 @I JUf U ¥ fRiIpd I+ & o’
AT WHH | Ygdd 3HaGdh KMnO4 o Hidl &l
T=T gl

(A) 0.3

(B) 0.1

(C) 0.2

(D) 0.4

TP AP & AR UUH Hife gUf &b gRT TURd
gl §
kq (min)

— 592B| ¢

Alg

ki = 6.93 x 103 min*

NE kQ(mm)C g

~1
ky = 6.93 x 10> min

i 3MHfehar YRS Td 2 atm & H1Y Th &g U
# 0.1 mol/L Ir=aTl ad G 'A' I UR™ Bl g
TINT & UR™ § 50 AFe 91 U § 34d ad ( atm
o) 91 g

(A) 1.25

(B) 0.75

(C) 1.50

(D) 2.50




20.

Match the order of reaction (in List I) with its
property (in List II) :

List I
(order of
reaction)

List II
(Property)

1

(A) Zeroth (p)Half life o =

N

1

(B)|First (q)|Half life o< =

o

Half life is
doubled on
(C)|Second |(r)|doubling the
initial
concentration.

50% reaction
takes same
time even if
(D)[Third (s)|con -
centration is
halved or
doubled.

(A) (A)—=(r); (B)—(s); (C)—(a); (D)—(p)
(B) (A)—(s); (B)—(a); (C)—=(p); (D)—(r)
(C) (A)—=(q); (B)—=(p); (C)—(r); (D)—(s)
(D) (A)—=(p); (B)—(q); (C)—(r); (D)—(s)

20.

G{f\lmﬁﬁﬁ(ﬂjﬁlﬁ)ﬁﬁ%w(ﬁiﬂﬂﬁ)
& 1Y gaferd Pifor

GGl

(ARE  |(p)|31 3 o —

(B)[Ted  |(q)|3fk 31T ox +
YRR Higdl Gt

O g |(r) A =R 31 Mg
T Bl O B |
Higdl Dl Gl
YT HTYT B G

(D) |(s)[@R it siftfshar Bt
50% Yufal & fog
A GHY A1 § |

(A) (A)—(r); (B)—(s); (C)—(a); (D)—(p)
(B) (A)—=(s); (B)—(a); (C)—(p); (D)—(r)
(C) (A)—=(q); (B)—=(p); (C)—(r); (D)—(s)
(D) (A)—=(p); (B)—(q); (C)—(r); (D)—(s)



CHEMISTRY

SECTION - B
[INUMERIC VALUE TYPE]|

0.21t0 Q.25 are NUMERIC VALUE TYPE Questions. The answer to each question isa NUMERICAL VALUE.

21.

22.

23.

24.

25.

Sucralose is chloro-derivative of sucrose. How
many chlorine-atom is/are present in a
molecule of sucralose ?

How many elements are possible for the ISt
period of periodic table if azimuthal quantum
number can have integral values from 0 to (n
+ 1). [n = shell number & other rules are
remaning same to form periodic table.

Find the total No. of linkage isomers of
K3[Fe(CN)3(NO2)s]

10 ml of %Hz SO, is mixed with 40 ml of
%Hz SOy4. The pH of the resulting solution is

At 407 K the rate constant of a chemical
reaction is 9.5 x 107° s~1 and at 420 K, the
rate constantis 1.9 x 107* s71. The
frequency factor of the reaction is

x % 10° s~ L.The value of 'x’ is. Report your
answer by rounding it up to nearest whole
number.

21.

22.

23.

24.

25.

gohTard, YhI BT FAR! g § | Iy & T
30 # fpd TR TRATY IufRd §ld § ?

3{Tad ARt & TUH 3fad & g forde dd ¥4d
gfe fgift e T H 0§ (n + 1) d& 3AfHT
AH 8 9bd gl [n = DY T3 3R 3= |
3fTad RO g9 & fow g7 § ]

K3[Fe(CN)3(NO>)3] & e+l JHITId! Bl ol T
1d BT |

10 ml, o5=H; SO4 ®1 40 ml, o= Hy SO, & HY

foreman Sar 8, 999 91al fa@a @1 pH o gt ?

407 K R s IS HNfgHar &1 91 RRIS
9.5 x 107° 57! & 3R 420 K W 371 fRRi%
1.9 x 10~ s~ 1 g1 3ifiiferan &1 3mgfy qories

x x 10° s~ 81 'x' &1 A Fdean quie =
d% ford|




Maths - Section A

Answer: C
Sol:
p:a;rb q:bgc 2b=a+c

p=vab  a=vhe P (22

2
(p")? = ab (a)? = be 0 = (55°)
?—c?) +2b (a—
=>p2_q2= (a c)—;— (a—c)
2 _ 42 — (a’—c®) +(a’—c?) _ a2-¢?
p q - 4 - 2

p'2 — g2 =ab—-bc=b(a-nc)

2 2

a”“—C

2

a-+c
= (@a—-c¢)=

- p2—qg2=p2-q>
Answer: D

Sol:

0 |a-B| =k
>0<(a-B)=<k?

0<(a+B)—-4ap <k?
>0<k?-4 =<K
>-k2<-b<0

=0<b=<k?]

Therefore, the correct answer is (D)



Answer: A

Sol:

R= (5\/5 + 11)2n+1, f= R-[R]

2n+1
£, = (5\/5 _ 11)

0 <5vb—11< 1

0(5\/5 N 11)2n—|—1_(5\/g B 11)2n+1
_ opntig, (5 \/5>2"_(11) +2n+103(5 ﬁ)

[R]+f-f; = even= f-f; = integer

0 f-f1=0

2n+1
Rf = R, = [5\/5 + 11} [5\/5 _ 11]

= [125-121]%"*1

— 42n+1

2n+1

Therefore, the correct answer is (A)

Answer: B
Sol:
logy = lim 37, (Flog(1+ }))

logy = folx In(1+ +)dx

logy = 3

y = e
Answer: C

Sol:

o x=2% Y x = ng=10.10= 100

Actual x = 158 =11

. X DX 2 > x? 2
ot = R (E) =4 2 (10) =4
= Y x? = 1040

Actual o = S22 117= 130-121 = 9

Therefore the correct answer is (C).



Answer: B

Sol:

For n = — ({ + m), the second relation gives
al?+bm?+cf+m)2=0

or(a+c)l?2+ 2cim + (b + ¢c) m? =0. {Quad. in/)
For parallel lines, the two roots must be equal
= D=0

>4c2-4b+c)(a+c)=0
>ab+bc+ca=0

Therefore, the correct answer is (B)

Answer: B

Sol:

We have x+2tanx = 7/2 and 2tanz — x =m/2

= tanx = 7/4 — x/2 and tanx = w/4+x/2

1)
o A |z 3n/2 .
%“ 2n
| \\

Now the graphs of the curve y = tanz and y = /4 — x/2 in the interval [0, 27]
intersect at three points while y = tanx and y = 7w/4 + x/2 intersect at two points.

The abscissa of these points are the roots of the corresponding equation. So the
required ratio is 3/2.

Therefore the correct answer is (B).

Answer: B

Sol:

Let (log2)(2 log 2 + log x) = (log 3)(2 log3 + log x)
(log 2 - log 3)log x = 2(log?3 - log?2)

log x = - 2(log 3 + log 2) = log 672

Alsoy = 3.
Hence, y + = = 3 + 36 = 39



10.

11.

12,

Answer: C

Sol:
Given y = 21/1%8:4= Jogy = mﬁ(log 2)

log 2 2log2  log 2
log y logx  logy

= log 4 =

= 2logy = logx = x = y?
Therefore, the correct answer is (C)
Answer: B

Sol:

For each pair of station two different types of ticket are required. Now the number
of selection of 2 station from 15 station = 15(32

Required number of types of tickets

=2.150, =2. 12212 — 210

Answer: C
Sol:
f(x) = [sin X]

-1<sinx<1
[sinx]=-1,0,1
Range of f(x) = {-1, 0, 1}

Answer: A

Sol:

Given A = [3 4]
5 7

)L
e



13. Answer: D

14.

15.

Sol:

Let the focal chord be AB
AB:y -0 =m(x - a)
Distance of AB from vertex is b

m(0-a)-0|
‘ Vm+1 ‘_ b

=a?m? = b’m? + b?
= m?(a? - b?) = b?
b? +b

2 12 =>m = m tana =m

=m? =

Length of focal chord = 4acosec?«a

= 4a(1 + ﬁ)

= 4a(1 + ab_2b2)
= b%c = 4a’
Answer: A

Sol:

Since f(x) is decreasing in the interval (—2, —1), therefore,
f'(x)< 0= 6x2 + 18x + A < 0.

The value of X should be such that the equation

6x? + 18x + XA = 0 has roots —2 and — 1.

Therefore, (—2)(—1)= 2= \ = 12.

Final Answer: Option (A)
Answer: D
Sol:

x=5cos0 &y =5sin6
min(9sec2 B + cosec2 B) = (3 +1)2 = 16
min = 16



16. Answer: B

17.

18.

19.

Sol:
We have y? = (x2 - 1)°=y=x*-1lory=1-x?

y=x%-1

Sol:

are non-parallel
Answer: A

Sol:

I.F = efsec2 xdx _ gtanx
. ; i tanx __ tanx 2 d
=~ Solution is ye — c+ | tan xe™ sec” xdx

=y =ce ¥ | tanx — 1.

Therefore, the correct answer is (A)

Answer: A
Sol:

. . . : . 1 2 3 4 5 6 7 :
f(x) will be discontinuous at the points wheresin r — Ty T my wy Ty Ty 7 and sinx

will be 1/7 for two values of x in the intervals.

&

/7 =i

o =




20. Answer: A
Sol:
x2-9x+8= 0

x2-8x-x+8= 0

(x-8) (x-1)=0
—~ e [sin2 a+sin? a+....... oo] loge
sin? x 2

2
- e 1—sin2 X ln — 210g X

question not complete.



Maths - Section B

21. Answer: 6

Sol:
(1)  (2)  (3)
Red balls 20% [40% |40%
Black balls 25% 45% 130%
b
= % 15633 X Top

_ 40 _ 2
P= %0160 — 5
15p =6

22. Answer: 1

Sol:

1 1 1 11 -
atw + b+w + ctw + d4+w  w 77T (1)

Taking conjugate we get,

1 1 1 1 _ 1 T
atw? + b-+w? T c+w? T dtw? w2 T (in

. : 1 1 \_ 1 _ 1
Taking difference, ) (a+w — a+w2)— w2

=W —w)X o5 (1a+w2) =W —w

1 —
= Z a2—at+l 1

Therefore, the correct answer is 1.

23. Answer: 2
Sol:

f_ll [X [1 + simrx} + 1] dx = f_ol [X [1 + simrx] + 1}

dx + fol |:X [1 + SiIlﬂ'X] + 1] dx

Now —1 < x < 0 = [1 4 sinmx]| =0
0<x<1=[l+sinmx] =1= [x[1+sinmx]+1] =1

so [, x|1+ sinmx| + 1] dx = 2



24. Answer: 3
Sol:
Required circle is
(x-1)° + (y- )’ = a2
x? + y?—2x—2ay + 1 =0 ....(A)
(x =3 (y— )" = 4
x24+y2—6x—8y+21=0 ..... (B)
S1—S2 =0
= 4x+y(8—2a)—20=0

(3,4) = 12 + 4(8—2a)— 20 = 0

3+8-2a-5=0=a= 3|
25. Answer: 3

Sol:

OA x OB =0C x OD
ax3d3=1x2
Ja=2



Physics - Section A

Answer: A
Sol:
— dv
FcosB =m Tt
kt cos ® = m dv
dt

kcos® [t.dt = [m.dv

2
mv = k cos 8 x %
kcosf m2g2

2m k2 sin2 6

VvV =

Therefore, the correct answer is (A)
Answer: C
Sol:

When block just reaches the top, it is at rest wrt wedge, so that « is minimum.

The centre of mass of 'block plus wedge' must move with speed vcpm.

From conservation of linear momentum,

mu — u — v
m-+7 m 1+n CM

From energy conservation

%mu2 — mgh = % (m—l—nm) V%M

So, u=4/2gh(1+1/n)

Therefore, the correct answer is (C).




Answer: D

Sol:

Given,

Length of arc, L = 4.4 light years = .4 x 9.46 x 10°m = 4.15 x 101®m
Angle suspended at the centre, 8 = 4s

Velocity, v =8 AU /s= 8 x 1.5 x 101 = 1.2 x 10 m/s

The angle subtended at the center of the circle is given as 4seconds. To convert
seconds into radians, we use the conversion factor:

_ _1 — _1 T
ls = sppdegree = 5555 X 155 rad
_ 1 T — LS
Now, 4s = 4 X 3500 < 180 rad = 52000 rad
The length of the arc can be given by, R = %

Now the time taken to complete 4 revolution ,

T = Total distance
Speed
T — 4 x circumference of circle
v
4 x27R
= T = =
— T — 4 x 2 > L
v 0
T — 4 x 21 4.15 x 1016
1.2 x 10'2 263000
21
— T = 4><271'12 > 6.723x 10
1.2 x 10 ™
T — 5.3784 x 10%
1.2 x 102
= T = 4.5 x 10" s
Answer: D
Sol:
// Re W=7 _ Rest
( Ma T R, e
\\""'-___.-“"

apply energy conservation
Ei = Ef
Ki + Ui = K¢ + Ut

GMem 2 GMeM
0— "R, 1/2MV ~ T Re

v f2ae( - )

Therefore, correct answer is (D)




Answer: A

Sol:

Angular momentum of a particle performing uniform circular motion,
L=Iw ... (1)

Kinetic energy of a particle performing uniform circular motion,
K= Iw ... (2)

From Eq. (1) & (2)

= K = ;Lw

-1 =%

w

Now new angular momentum will be,

y 2k
=L ==

L2k w
:>r_w’ X2K

K

L’ 2(?) w
LT Tw KK

L _ 1
:>T_4

N V)
:>L_4

Therefore, the correct option is (A)
Answer: D
Sol:

For 1-D motion

t:%lesec

For the part of SHM

T _ 2t /M _ 1 _
SRl e N

(10 + m) sec Ans.

Answer: C
Sol:
. YRT
V = M.
Answer: B
Sol:
dT __ oA (T4 _ T4)
dt  ms 0

_ odnr? (T4 . Tg)

ms

Now, solve using data given in the question



10.

11.

12.

Answer: B

Sol:

net work done by the system
We have heat equation

AQ =W+ AU

For cyclic process, AU = 0
So, AQ = AW

So in a cyclic process, the amount of heat given to a system is equal to net work
done by the system.

Answer: B
Sol:

Using the continuity equation:

Avi = Asvy
= Vo = Agl — 0'8'33 =12 m/s.
Answer: A
Sol:
P1 =Py
(")
pgh = T(27R)——
Answer: A
Sol:

T W
50
Q‘

M sin 60° = sin 90° = p =

Sl



13. Answer: B
Sol:
In case of dipole

Electric field intensity at any point

E=_12{3cos26+1

47’1’60 T

where P = dipole moment
it never can be zero.

Electric potential at any point

_ 1 Pcosb
V o 471'80 r2

potential will be zero, when cosf = 0

T
= 0=

Therefore, correct option is (B).
14. Answer: B

Sol:

Conceptional

15. Answer: C

Sol:
15 A 3
A > B
g8A4 1
D ) C
N I
S A

Applyin Kirchhoff's first law at juntion A,B, C, D
AtA, Ipp=15+8 = 23 A

AtB, Ipc =234+3 =26 A

AtD, Iorp =8-5 =3 A

At D, Icp +1 = Ipc

or3+1=26

I =23A



16. Answer: C
Sol:

Assuming the strip to be made up of a large number of elements parallel to its
length, consider an element of length dx at a distance x from the point P. Treating
the element as a long current-carrying wire, Let I' be the current in strip 'dx'

_ 20
dB = y—
dx
<>
—2 >
X —
| « >
€ b >
I = Ldx
and hence, dB = £2 2L dx
4 b x

_ o 21 p(athb) dx
SO’B_47rb a X

= B = Z—i%loge [1 + %]
Therefore, the correct answer is (C).
17. Answer: B
Sol:

Current varies with angular frequency as shown in graph

!

i
i
I
I X
g Pt
18. Answer: B

Sol:

Given, for, Li ++, Z = 3 and as the excitation is from first to third Bohr orbit, so n;
= 1, Ny = 3

Using the relation,

= (3)'R(% - %)-sR

_ 1 _ 1 _ -7
=Wavelength, A = R ——" 0.11 x 10

=11.4 nm



19. Answer: D
Sol:
we know that,
Activity, R = Rge
So, from given conditions,
R; = R()e_)‘tl
and, Ry = Rye &

hence, g—j — e At27t1)

20. Answer: C

Sol:
i Rahim
| t=0
X=U| u=10m/s x=48 S
a=0 t=0, u=0
a=1m/s’

For Ram v = 10m/s(const. )
For Rahim v=at =1t
Acceleration for Rama =0
(const. veclotcity)

Rahim a = 1m/s? (const.)



Physics - Section B

21. Answer: 6

Sol:

Ve

a = acceleration of tubejust before the ball hits the floor
y r =velocity of ball w.r.t. tube
y = velocity of tube w.r.t. ground

as floor is smooth, acceleration of CM of the system in horizontal direction is zero

:>m(a— (—Z’:)) +2ma =0

using ME conservation for the system in ground frame,

mgR = %m(vr2 + ’02) + %(2m)v2
on solving, we will get:

4g

CL:6.

So, the value of n here is 6.

22. Answer: 5
Sol:
Length of the pendulum is L = Ly + Ay — 4o
AL = ALy + AXy — A¥y
.0 = LoogAl + Ngag A — LyaAO [AB = change in temperature]

Lo+A
:>a:(°€—00)%:5a0:>)c:5



Answer: 3

Sol:

error in length
total length

In the measurement of length the relative error =

__1.0.02

=+

= £0.01

The percentage error in the measurement of length = +0.01 x 100 = +1%
Therefore,

Volume = length Xbreadth xheight

—a X 2a X 3a
— 6a?

change in volume

The relative error in volume =
total volume

AV
A\

(2
=33 x 0.01

The percentage error in volume = relative error in volume X100%

=3 x0.01 x 100%
— +3%

The maximum percentage error in the volume is 3%
Answer: 20.00
Sol:

Path difference AX = 21/60% + 252 — 120
AX =130-120=10m
For silence zone,

Ax =(n+ %))\

\ — Ax

1



25.

Answer: 2
Sol:
Given,
Inductance = M—ergéy
current
[ML2 T—ﬂ

inductance [L] = >

[A]

= [ML*T~2A™?]

.. on compairing with the dimension of time
[ML°T™XA2] = [ML?T2A™?]

SoX =2



Chemistry - Section A

Answer: C

Sol:

10 amine reaction with Hinsberg's reagent to give a solid which dissolves in alkali.

I
CH3-CH, NH; + |S|Cl
O
. @— Q—NH—CQH5
(I)I
solid lNaOH
soluble in alkali
Answer: C
Sol:

(A) Ionisation energy of negative charge species (A®) is less compare to neutral
species (A)

(2) If alkali metal then electronic configuration
A — [inert gas] ns!

(A*) — inert gas configuration

Hence (I.P); > (I.P.)

(3) successive ionization energy is always (1) for 15t and 2"¥ period element
because after first “"IP” neutral element get positive charge.

Due to this size of ion (]) & zeff (1), now we want to remove II"d e®© we need high
amount of energy compared to first “IP”.

(4) EA value of A" is numerically net identically with the ionization potential of
OS(for any atom)

Because different atom have different “IP”



Answer: A
Sol:

Molar Masses of AB> and AB are 250 g/mol and 140 g/mol respectively.
5A>+2B4 — 2AB> + 4A5B

_ 1000 _
moles of AB, = o5 = 4
It requires 10 moles A, and 4 moles B4 respectively

1 kg of A,B corresponds to 7.14 moles (%) it rerquires 8.9 moles A, and 3.57

moles By respectively.

Thus,

10 moles A, (200g) and 4 moles B4 (1920'g) will produce atleast 1kg of each
product minimum mass of mixture requvied is 200g + 1920g = 2120gq.

Therefore, the correct answer is (A)



4. Answer: A

Sol:

(A) |
C
H:C

‘H;C—CH |
H,C CH;

NS

2H—>§
3H— 3

(B)

H:C-CHz? CH:—CH3:

HC—C

ZH— 12
iH=2

H:C )

®

5. Answer: A
Sol:
Theory based

CH



Answer: B
Sol:

According to Aufbau principle, the available atomic orbitals with the lowest energy
levels are occupied before those with higher energy levels.

13"#
L« =
HZS//,Zp
3s 3~ _3d"
Hds//éip/ddf ar
A /,,:/ -
HEsiﬁp/éEd//ﬁf
6s 6p 6d
A ///? /
HTS i P

So, The correct order of increasing energy of atomic orbitals is :5p < 6s < 4f < 5d

Answer: A
Sol:
OH
(i) /\: — (Major)
Br
OAg

A

(i) /\ﬂ/ —Br/CCly , CH, - CH, - Br (Major)
I s—CH,

oy TL.C - C= N —OTBMEE L H € C — CHy (Major)
(iii) ™ (i) H* /H,0 |

Ph

v N/ __ ()PhMgBr / .
(iv) (i) 0 / (Major)
OH

—

W

O

(V) o BT, /\lAT (Major)

(i) CH;COOT

D
(vi) g—H{BﬂHzOE O/\Br (Major)

Answer: A

Sol:

O has 2 unpaired electron while O; and O, has one each unpaired electrons while
O§+ does not have any unpaired electron.



10.

11.

Answer: A
Sol:
XCC14( g) =0.3474

Xsicy, ( g) = 0.6526
P§1014(g) = 238.3 mm
ccr, = 114.9 mm
cen, = Poal, - Xeay® = Py x Xooyg)
144.9 X X¢epy ) = Pm x 0.3474 L. (i)
Also, 238. 3 X Xgicy,(r) = Pm X 0.6526 ... (i)
By equations (i) and (ii), we get

Xcoy(9) 0.3474 _ 2383
Xgo@) 06526 X T — 1.104

Let a g CCl; and b g SiCl4 be present in the liquid and the ratio of mole fraction is
the ratio of their miles.

a/154
b/170

Then :1.104:>%:1

Thus 50% by weight CCl4 liquid is present in mixture.
Answer: A
Sol:

CHF3 is not formed because the formation of CHF3 is a highly exothermic
reaction.

Answer: A
Sol:

Tetraammine dichloro platinum IVtetrachloroplatinate II



12.

13.

14.

15.

16.

Answer: D
Sol:
For the reaction

CaCO3i) — CaOy)+ COyy
initially 4 0 0
at equi. 4-x X X
Kp = [CO,] only
Then K, = Pco,

From ideal gas equation:

PV = nRT
_ nRT
P=5

_ nRT
S0, Kp = =7

Kp = 1.642 atm ; T = 727°C or 1000 K ; V = 50 litre
R = 0.0821 LatmKmol-!

n = 1.647x50
0.0821x1000
n=1=x

Mole of CaCO3 remaining =4 - x=>4-1=3
Mole % of CaCOs unreacted = % x 100 = 75%

Answer: D

Sol:

NaBH4 reduces ketone into 2° Alcohol but not ester
Answer: B

Sol:

Interstitial or Metallic Hydrides: Metallic hydrides are formed by the elements of
groups 3, 4, 5, 10, 11, 12, (d-block), and f block elements. From group 6, only Cr
forms the hydride, and metals of groups 7, 8, and 9 do not form hydrides.

Examples of such elements are Mn, Fe, Co, Ru, etc. These elements do not form
hydrides on account of low affinity for hydrogen in their normal oxidation states.

So, (B) Fe is the correct answer.
Answer: B
Sol:

AH neutralisation will be lowest for weakest acid

Answer: A
Sol:
KMnO, / OH™ KMnOy
RCH,; OH » R—-CH =0 ——R — COOH

Primary alcohols are oxidized to carboxylic acids with KMnQOg4 in neutral, acidic or
basic medium.



17. Answer: D

18.

Sol:

Half-filled stabled configuration will be more favoured to Gd. Arrange the orbitals
according to the increasing energy.

The configuration of Gd is
[Xe]4f’5d16s?

Hence valueof x + y + z = 10
Answer: A

Sol:

Both Fe(II) and S(IV) in SOg_can be oxidised to Fe(III) and S(VI) (S04)%~
respectively hence, (3/5) x 0.5 = 0.3 mole/litre.

MnO, + 5¢” + 8H" — Mn** +4H,0| x 2

Fe*" wFedt +1e
SO3 —SO03 +2e

MnOZ+2—;H+ +Fe2t +SO§’

8
5
—3Mn?* +4Hy0+Fe 1502




19.

20.

Answer: D
Sol:
kq
A — 2B

k2
A — C
ap - X-YYy
A
—% :(kl —+ kg) [A]
Bl 2 _2x_ kb _ x
€ ko y ko y

[Ao]
= 4], =5
= ag—x—y=a/2 (. x=Yy)
= —(a0/2): 2X
= X:ao/4

Total moles in container =ag - X -y + 2Xx +y =ag + X
= ag +(ag/4)=(bag)/4 = 1.2bay = 0.125 moles
Final pressure = 2.50

Answer: A

Sol:
(A) = (r); (B) = (s); (C) = (a); (D) — (p)

1

(initial conc.)

t1/2 X

order—1



Chemistry - Section B

21.

22,

23.

24.

Answer: 3
Sol:

Sucrose : C19H99013
Sucralose : Ci19H19 Cl3 Og

Answer: 8
Sol:
n=1tooo,£=0to (n+ 1)

n=0, £=0,1
n=1, £=0,1,2 A/c of aufbau's diagram
£ =0 (s) 1s 1p 1d
=1 (p) 2s 2p 2d 2f
= 2 (d)

n=2,¢=0,1,2,3

After 1p, the second shell starts filling only the elements having electrons present
in 1s and 1p will belong to 1st period.8 e~ can fill before 2"d Shell start filling
electron (1s? 1p®).

(1s! 1p9%), (1s% 1p9), (1s* 1ph), (1s* 1p?), (1s* 1p?), (1s* 1p%)
(1s? 1p°) (1s? 1p®) = Represents total 8 different elements

Answer = 8

Answer: 16

Sol:
CN™ NC NO>™ ONO~
3 0 3 0
2 1 2 1
1 2 1 2
0 3 0 3

Total linkage isomers = 4 x 4 = 16

Answer: 2
Sol:

Number of moles of Hs SOy is
—10x10 3 x L +40x103x 2L =50x%x 1073 x L

200 200 200
Concentration after mixing
50x10 3% —
— 200
150><1(r3
= 200 M

For strong electrolyte
[H |~ 2[H2504]

+71_ 1
H"]= o5
So,
pH = 2

Answer: 2



25. Answer: 5
Sol:

The Arrhenius equation is,

k E. Ty—T
log1y 1; = 53mmm [ T }
Givenk; = 9.5 x 10 °s kg =1.9 x 10 37!

R = 8.314Jmol ' K ! ;
T; = 407 K and Ty = 420 K

Substituting the values in Arrhenius equation.

1.9%x10~* E, 420—407
logg 95x10 °  2.303x8.314 [420><407]
E, = 75782.3 Jmol *

. Eo
Applying now logk, = log A — 57 RT;
log 9.5 x 107° = logA — 5700028

A 75782.3 _
log o= 107 = 2303xs314xa0r — O- 1246

So,A =5.0x10° s}
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