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PART A - PHYSICS

1. A uniform cylinder of length L and mass M having cross - sectional area A is suspended, with its length
vertical, from a fixed point by a massless spring such that it is half submerged in a liquid of density ¢ at
equilibrium position. The extension x, of the spring when it is in equilibrium is :

Mg Mg(. LAc Mg(, LAc Mg(, LAc
(1) T ( ) k (1_ M (3) k 1- 2M (4) k 1+ M
Sol. kx, + F, =mg

|
L, < g8
kx0+cEAg-Mg r

Mg o
X, = 2 ' r
k - T F, |
_ 41 q e
Mg [ _cLAj . 8 =
k 2M , 1 '! {.
I . L
Ans (3)
2. A metallic rod of length I’ is tied to a string of length 2I a ade to rotate with angular speed » on a

horizontal table with one end of the string fixed. If there is a vertical magﬁetlc field ‘B’ in the region, the e.m.f.
induced across the ends of the rod is: .‘

W/f
H RIAY;

a4 2 \
( 2 2 2 )
(1) ZB(Dl ] @) 3B(D| @) 4B;0| @ 5B;)|
-. : o, £
2 2 (
Sol. e I(‘DX)BO'X - go B2 G —
20 <—>X
> _ 5B/fw
r T2
Ans. (4)
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3. This question has statement I and Statement II. Of the four choices given after the Statements, choose the
one that best describes the two Statements.
Statement - I : A point particle of mass m moving with speed v collides with stationary point particle of mass

1 m
M. If the maximum energy loss possible is given as f[EmUzj then f = (M N mj'

Statement - II : Maximum energy loss occurs when the particles get stuck together as a result of the
collision.

(1) Statement -1 is true, Statment -1 is true, Statement -1I is the correct explanation of Statement -1.
(2) Statement -1 is true, Statment - 11 is true, Statement - II is not the correct explanation of Statement - 1.
(3) Statement -1 is true, Statment - 11 is false. L
(4) Statement -1 is false, Statment - 11 is true. *r ‘\
15
p2  p2 - / |
q L]

Sol.  Maximum energy loss = 2m  2(m+M) \

o 2™ )
= — =—mv
2m| (m+M) | 2 m+M

Hence Statement -1 is wrong and statement 2 is correct Heqr;c(\‘ ( ‘
Ans (4) ‘l i \
4, Let [ ] denote the dimensional formula of the permittivity of vacuum. If M = mass, L = length, T = time and
A = electric current, then :
D) [e]=MTL2T?2A] 2) [e ] AMFLC T A7
@) [el=IMTL2T A7 (@) [e ] =W L2TA]
1 o9 L4 A
Sol. F=75__"">72

4ne, R?

ﬂ{\_ |
o ag 1;1 f

°7 AnFR?
\
c? *[ﬁ?

= = = -1 1 -3 T4A2
Hence ¢, N m? R [M~T L2 T*A?]
P

Ans. (2) Vl’ ¥
5 A projectile isa : an initial velocity of (?+2]) m/s, where j is along the ground and ] is along the vertical.
(’ If g =10 m/s?, the*gquation of its trajectory is :

L (1) y=x-5x* (2) y = 2x — 5x? (3) 4y = 2x — 5x2 (4) 4y = 2x — 25x?
Sol. @ g V=i+2j
. _
S x=t (0)
y=2t— 5 (10t?) (D)

- From (i) and (ii)
y = 2x = 5x?
Hence Ans (2)
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6. The amplitude of a damped oscillator decreases to 0.9 times its original magnitude is 5s. In another 10s it
will decrease to o times its original magnitude, where o equals.
(1)0.7 (2)0.81 (3)0.729 (4)0.6

_bt
Sol. A=A,€m

after 5 second
_bs)
0.9A, =A, € 2m ..(i)
After 10 more second
_b(15) q
A=Ae 2m (D) r
From (i) & (ii) %Y |
A=0.729A, Hence Ans.(3) . /..
7. Two capacitors C, and C, are charged to 120 V and 200 V respectively. It is found that by corjmect*:g them
together the potential on each one can be made zero. Then; 4
(1)5C,=3C, (2)3C,=5C, (3)3C,+5C,=0 - {490 4
»
+CL & | .
| ] T, ) )
Sol. 11
“«—>
120V
Cz
I I ;
11
200V 4 ( (—'
For potential to be made zero, after qn#ctlon
120C, =200C, ‘ {
= 3C,=5C, = .r“
Ans. (2
' 4
8. A sonometer wire of Ien h1s m is made of steel. The tension in it produces an elastic strain of 1%. What
is the fundamentalfrequ ncy c‘f-SteeI if density and elasticity of steel are 7.7 x 10% kg/m®and 2.2 x 10* N/m?
respectively ?
1) 188 5 Hz g ) 1782 Hz (3) 200.5 Hz (4) 770 Hz

- ‘_ _ 2
So..(f-_z_ ?ﬁg
T AAC e o\

Al
(=15 7 =0.01,d =7.7 x 10° kg/m?®

» Y=22x10" N/m?
After sc_l\'/ing

2 108
— X

7 3
f~178.2 Hz
Ans. (2
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Sol.

10.

Sol.

11.

Sol.

A circular loop of radius 0.3 cm lies parallel to a much bigger circular loop of radius 20 cm. The centre of the
small loop is on the axis of the bigger loop. The distance between their centres is 15 cm. If a current of 2.0
A flows through the smaller loop, then the flux linked with bigger loop is :

(1) 9.1 x 10" weber (2) 6 x 10" weber

(3) 3.3 x 10" weber (4) 6.6 x 10° weber

1p(2)(20x107%)?. s
20.27 + (0152 * ™ (03107

on solving

= 9.216 x 107"
~9.2 x 10-"'weber |
Ans (1) r W
-

Diameter of a plano - convex lens is 6 cm and thickness at the centre is 3 mm. If speéd.df light inéeflial of

lens is 2 x 108 m/s, the focal length of the lens is : E . > r’
(1)15¢cm (2) 20 cm (3)30cm (4) 10 |
3 - “."J:“\ J v
n= E '! ‘.'.L \\\ r
% ( AN
3+ (R 3mmp’ = R a\ L=
= 32+ R?—=2R(3mm) + (3mm)? = R? . s 3
= R~=15cm ; mm

1_(3_yL Lo
12 \15 = f=30cm .

Ans (3) 4 (\ r’ '

What is the minimum energy require'ao nch a satellite of mass m from the surface of a planet of mass M
and radius R in a circular orbit at a‘jltitude of 2R?
-_—

5GmM 2GmM GmM GmM
1 - 4) ———
W ~er 1(2213R ()R ) R
1_ ., GMm %}GM “GMm _GMm(1 ~GMm
2 2 3#R1 3R 3R (2 6R
-GMm J '
F +
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12. A diode detector is used to detect an amplitude modulated wave of 60% modulation by using a condenser of
capacity 250 pico farad in parallel with a load resistance 100 kilo ohm. Find the maximum modulated
frequency which could be detected by it.

(1) 10.62 MHz (2) 10.62 kHz (3) 5.31 MHz (4)5.31 kHz
D
o ~] .
L1
i cC — R
Sol. Signal _ §
4

®
o
¥
il

1=RC =100 x 10° x 250 x 10-"2sec \J
= 2.5x 107 x 102 sec r . r’
=25 %107 sec -

The higher frequency which can be detected with tolerable distortionis 4 l q°

f= 1 = L Hz .
2nm,RC 27 x0.6x2.5x10° & |
| ’\

')

A
.

_ 100x10*
~ 25x1.2n

4 x107* Hz

1.2n ‘ /

=10.61 KHz E Y 45 \
This condition is obtained by applying thgon ition that rate of decay of capacitor voltage must be equal or

less then the rate of decay modula‘te&i nal'voltage for proper detection of mdoulated signal.
Ans (2)
4
13. Abeam of unpolarised Iightpf intensity I is passed through a polaroid A and then through another polaroid B
which is oriented so that its p_rJn{:ipaI plane makes an angle of 45° relative to that of A. The intensity of the
emergent light is : { ,‘;
D1 (2), (3)1,/4 (4)1,/8
Sol.  Relation betw&et;] ntensities is

o

C1

B
1452
P oL (1,/2) :
“(unpolarised) / I,
& A '
-
r
I o lo 1 I
I,= [ZJCOS2 (45°) = ?XE—I
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14.

Sol.

15.

Sol.

(

The supply voltage to room is 120 V. The resistance of the lead wires is 6 Q. A60 W bulb is already switched
on. What is the decrease of voltage across the bulb, when a 240 W heater is switched on in parallel to the

bulb ?
(1) zero Volt
(3) 13.3 Volt

p_- V"
R

~ 120x120
60

R =240 Q

R, =240+6=246 Q

eq.

240
= 120 =
\% 246 x 117.073 volt

1

V, = §x120 =106.66 Volt

V, -V, = 10.04 Volt

(2) 2.9 Volt
(4) 10.04 Volt

Ans (4)
A
P P (
J \ l
f i ‘-fy 2v,

-

o,

240
U
L
120V
ey
e
60 ¥

48 60
/ AN
N " 120volt

The above p-v diagiam represents the thermodynamic cycle of an engine, operating with an ideal monoatomic
gas. Fhe amount of heat, extracted from the source in a single cycle is :

L

13
(Q)p,v, 2 (7)%%

3 5
Z RgV, £ = 2P, V,
5 @/ofz oVvo

13
= =PV,
2 ovYo

Ans (2)

11
3) (?jpovo

(4) 4pyv,
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16. A hoop of radius r and mass m rotating with an angular velocity w, is placed on a rough horizontal surface.
The initial velocity of the centre of the hoop is zero. What will be the velocity of the centre of the hoop when
it ceases to slip ?

rog rog rog

@ Oy @) =~ (4) ro,
\%
R
SOI. @ V i ‘ (
< % Q)
\) * 'I
V . -
2.0 — 29 0 )
Mr2e = mvr + mr?x : r l"
- |
L]
_ Oof - . J-, y
=V= T ] . % (
\ { ( ;
Ans (3) & | \ ‘
J . - Y ,h
17. An ideal gas enclosed in a vertical cylindrical container stpportg a freely moving piston of mass M. The

piston and the cylinder have equal cross sectionaljarea A. Whenjthe piston is in equilibrium, the volume of
the gas is V, and its pressure is P,. The pistonfis slightly digplaced from the equilibrium position and
released. Assuming that the system is completely isolated.ffom its surrounding, the piston executes a

simple harmonic motion with frequency : f
< —
(_ 2 1 |A%P, 1 (MY,
Ay } ®) 27 v, @ 27\ ArP,
¥
Sol. P,V '=Pv"
P,AX = PA(X~ x)' L $X
P= —POXOV Xo
(Xg = x)"
[X,—x=X,]
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18. If a piece of metal is heated to temperature 6 and then allowed to cool ina room which is at temperature 6,
the graph between the temperature T of the metal and time t will be closest to :

@) )

O t—> O t—>

©) (4)

.y 1

Sol.  According to Newtons cooling law option (3) is correc‘;‘s er.”

19. This questions has Statement I and Statement I1. Of the foukchoiges given after the Statements, choose the
one that best describes the two Statements.
Statement - I : Higher the range, greater is the resistance of.@mmeter.

Statement - II : To increase the range of ammeter, additional shunt rléds to be used across it.

(1) Statement -1 is true, Statment -11 is trillg, Statement -11 is tﬁe correct explanation of Statement -1.
(2) Statement -1 is true, Statment - I is t¥e, atement - II is not the correct explanation of Statement - 1.

(3) Statement -1 is true, Statment - se. o
(4) Statement -1 is false, Statmen‘— I is true.
Sol. Statements | is false and Statefffent |1 is true
Ans (4)
<44
td
20. In an LCR circuit as shown be ‘O‘V both switches are open initially. Now switch S is closed, S, kept open. (q

- . & . g B - . -
is charge on the Japacnor and t = RC is Capacitive time constant). Which of the following statement is
correct ? g

a - \Vj
(" 1\\\ Il
_ §R g
' - 81
> | \
C S,
0000
L

1) Wor done by the battery is half of the energy dissipated in the resistor
(2)Att=1,q=CV/2
(B)Att=21,g=CV (1 —-€e?

T

(4) Att= E,q=CV(1—e—1)
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Sol.

21.

Sol.

22.

Sol.

23.

Sol.

o J [N T
((1) “\ @ /7

g=CV (1-e%)
at t=2t
g=CV (1-¢€3
Ans (3)

Two coherent point sources S, and S, are separated by a small distance 'd' as shown. The fringes obtained
on the screen will be :

<d> <«d> 1 4\
— 0 0 -
S, S, Screen S, S, uef (

- |
(1) points (2) straight lines 14 gy v
(3) semi-circles (4) concentric circles . 1 ,.-._ r

It will be concentric circles 31 ( 1 i

Ans (4) ) ) |

The magnetic field in a travelling electromagnetic wave has & peakvalue of 20'nT. The peak value of electric
field strength is :
(1) 3vim (2) 6VIm (3) 9v/Im (4)12V/m

E=BxC V
|E|=B|.|C| =20x10°x 3 x 10° 4
PR

The anode voltage of a pho llis kept fixed. The wavelength A of the light falling on the cathode is gradually
L
-

=6 V/m.

N
Ans (2) ] y

changed. The plate curFentll the photocell varies as follows :

&,
d le‘
| Y

[—

:J r—> o) A—>

i Oq-
T,
Q
@ |F (4)

O Ar—> O r—>

—

As A is increased, there will be a value of A above which photoelectrons will be cease to come out so
photocurrent will become zero. Hance (4) is correct answer.
Ans (4)
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24,

Sol.

25.

Sol.

2%, (

Sol.

The I -V characteristic of an LED is :

Rey

Sy,

L8 0Crgg,
B/ue

)
=

0 <Ow

(1) 2)

®)

0 v

For same value of current higher value of voltage is requiredifor hi
answers.
Ans (1)

er frequency hance (1) should be correct

unchanged. What should be the minimum us of the drop for this to be possible ? The surface tension is
T, density of liquid is p and L is its Ia@t to vaponzatlon )

(@ﬁﬂ;

When radius is decrease by dr
decrease in surface engrg)h:ﬂeat required for vaporisation
| »

L’

Assume that a drop of liquid evaporates irease inits surfwvedégy, so that its temperature remains

1) pUT 3) T/pL (4) 2T/pL

‘a‘zr—ﬂ

(Anrdr) x T x 2 = nrzdrt : oL

Ans. (4) g

Ina hydrogen like
guantum number (

@5 2~
n2
AE= hv

Nectron make transition from an energy level with quantum number n to another with
1).1f n>>1, the frequency of radiation emitted is proportional to :

1 1
@ 13 @

Ans. (4)
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27. The graph between angle of deviation (4) and angle of incidence (i) for a triangular prism is represented by :

o
v
(o]

v

- )
[ — V. ’
Sol. Ans.(3) r _r
- [
28. Two charges, each equal to g, are kept at x = —a and x = a on the x-axis. A‘pirticle of ghass m and charge

-
3 "
do =g is placed at the origin. If charge q is given a sm#l diﬂ?ceme(t (y <{§) along the y-axis, the net

force acting on the particle is proportional to : y } }

1
Dy (2)-y ) v (C)

-
- ~
______
ey ..

-
_______

Sol. 1 [
>

XV

q a { i - N2 q
i #
) l
48 JFsino. » Fsind
(s' * = F_ = 2Fcos0
® v ’2Foose
.
2kq(
y
. (\jy2+a f \/y2+a2
f
q
2kq| =
_ q(zjy Ky
net — (y2+a2)3/2 = a3 OCy
Ans. (1)
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29.

Sol.

30.

Sol.

Two short bar magnets of length 1 cm each have magnetic moments 1.20 Am? and 1.00 Am? respectively.
They are placed on a horizontal table parallel to each other with their N poles poining towards the South.
They have a common magnetic equator and are separated by a distance of 20.0 cm. The value of the
resultand horizontal magnetic induction at the mid - point O of the line joining their centres is close to
(Horizontal component of earth’s magnetic induction is 3.6x 105 Wh/m?)

(1) 3.6 x 10° Wh/m? (2)2.56 x 10*Wh/m?  (3)3.50 x 10*Wb/m?  (4) 5.80 x 10~* Wh/m?
Bnet:Bl+BZ+BH 4N

_ M_O(Ml-‘rMZ) +BH

net 41 r3 4B,

S -
10771.2+1) H tB, "
= —— = +3.6 x 105=2.56 x 10~ wh/m?

(0.1) o) =

N A} ] /

Ans. (2) | = r
-l |
g’
< J IS

Acharge Q is uniformly distributed over a long rod AB of Ierﬁth lﬁ'\s show‘ln theiflgure The electric potential
at the point O lying at distance L from the end Ais :

(0] B
«—L
QIn2
@ 8ney L @) re,L ) dney L
| y .'
O ~dx ‘{‘B _ §
X " -—
2L - 11-
_ Ikd_q I~
v X ( ‘.-'
L =
i,! ¥
2.8
4me, X
g
- /n(2
gl (2)
Ans. (4)
.‘.
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PART B — CHEMISTRY

31. Which of the following complex species is not expected to exhibit optical isomerism ?
(1) [Co(en),*" (2) [Co(en), CL,I"
(3) [Co(NH,), CL] (4) [Co(en) (NH,), CL]*
Ans.  (3)
Sol. [Co(NH,),Cl,] show facial as well as meridional isomerism. But both contain plane of symmetry.

So, the answer is (3).

32. Which one of the following molecules is expected to exhibit diamagnetic behaviour ? 4 \ &

(1)C, @N, (3)0, @s, f ¥
Ans. (1)and (2) = / J
Sol. N, and C, both are diamagnetic \ Y | J

Ansis (1) and (2). ( F

- |

33. A solution of (- ) — 1 — chloro—1—phenylethane in toluene racemises.,hsldww in the p‘regence of a small

amount of SbCl,, due to the formation of : 2%

\ L

(1) carbanion (2) carbene ‘\_ 1 f

(3) carbocation radicdl | )
Ans. (3 '

SbCly ¢ -
Sol. CI—CH—CH3T> Ph—CH-CH, + SbCl, Ph—CH&CH; + SbCl,
Il:’h oluene (carbocation) él
) (d +1) mixture /
9
R _ . EY K J o i
34. Given: . T -0.74 V; Mr‘)len + =151V
'—
E° =
cr02 1ot Z 18BN | Toycr =136V
i »

Based on the data giver(abov :‘strongest oxidising agent will be :

(1) Cl : (2)cre* (3) Mn?* (4)MnO,”
Ans. (4 "
Sol.«" Higher the SRP, Better is oxidising agent

( Hence MnQO, is st %t oxidising agent.

35. A pis:tpon filled withf0.04 mol of an ideal gas expands reversibly from 50.0 mL to 375 mL at a constant

tem}erature of 3740°C. As it does so, it absorbs 208 J of heat. The values of g and w for the process will be:
(Ry=8.314 J/mol K) (In 7.5 =2.01)

(1)g=+208J, ws—208 J (2)g=-208J,w=-208J
(3g=-208 J,w=+208 J (4)q=+208J,w=+208J
Ans. (D .
Sol. The preEess is isothermal expansion Hence, q=-w Au=0
g=+2081J

w =—208 J(expansion work)
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36.

Ans.

Sol.

37.

Ans.

Sol.

38.

Ans.

= W

- 2RT
Sol. (C* = most probabI\p?ﬁd = ,/—

The molarity of a solution obtained by mixing 750 mL of 0.5(M) HCI with 250 mL of 2(M)HCI will be :

(1)0.875M (2)1.00M (3)1.75M (4)0.975M
@
3 1
Sx—+2x=
_MVi+ MRV, 0-5x 4+ "4 - 0.875 M.
f V,+V, 1

Arrange the following compounds in order of decreasing acidity :

OH OH OH
Cl CH, NO,
{0 (11) (111)
@n=v=i>ll
@) I=>1>1>1Vv
©)
OH OH OH OH
NO, Cl CH, OC&:

(=m,-I) (D) (+1, + HC) (+r3

OH
OCH,
)

(v -
<« 14

1.\

@ 1>11s 1121V _
(4) IV |T'_>|;| h‘

£

4 o

electron releasing group decreas* jnd lectron withdrawinb group increases acidic strength.

For gaseous state, if most prob;t;ie speed is denoted by C*, average speed by ¢ and mean square speed
by C, then for a large ngml&ei_of molecules the ratios of these speeds are :

(1)C*: C :C=1.225 :{1.1‘28 b !
_ ) ¢
(3)C*: C :C=1:1.128: 1.!-25

@®) , L

C =average spe
~

M
/8RT
. M
C & Mean square'speed corrected as rms =

Crse <C

_ 4 (3
C*:C:C:1:\/;:\/;:1:1.128:1.225

(2)C*: C :C=1.128:1.225:1

(4)C*: C :C=1:1.225:1.128

3RT

M

Note: As no option correspond to mean square speed, it is understood as misprint. It should be root

means square speed
So, Ansiis (3)
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39. The rate of areaction doubles when its temperature changes from 300 K to 310 K. Activation energy of such
a reaction will be : (R =8.314 JK™' mol™ and log 2 = 0.301)

(1) 53.6 kJ mol™ (2) 48.6 kJ mol™
(3) 58.5 kJ mol™ (4) 60.5 kJ mol™
Ans. (1)
K -E 1 1
Sol. log—%= | —
K, 2.030R(T, T,
K_2_2
K, ; T,=310K T,=300K "
p f %
‘"
=log2 = “Ea t 1 - )
2.303x8.134(310 300 A ) '
= E, =53598.6J/mol =53.6 KJ/mol l" r
- |
Ansis (1) "ir. B

-
! s
40. A compound with molecular mass 180 is acylated with CH,CQCI to get% con: "ound with molecular mass
. i) .
390. The number of amino groups present per molecul the former compound is :
(1)2 (2
(34 ) 6

Ans. (2

Il d(
Sol. By reaction with one mole of CH,~C—Cl with one —NH, grOLirhevn ecular mass increases with 42 unit.

Since the mass increases by (390 — 180) = 240 hence the number of —-NH, groups is 5.

4 o

R—NH2+CH3-—<.‘|/‘—CI —(_?CI—; R—-NH-C-CH,
<44
41. Which of the following ar, angeqents does not represent the correct order of the property stated against it ?
(1) V¥ <Cr¥* <Mn* < 4” ; ;f,r-amagnetic behaviour
(2) Ni** < Co®" < Fe?* < Mn?" {ionic size
(3) Co>" < FeflJs £r°" < Sc”: stability in aqueous solution
N (4)éc<T1'<Cr

: number of oxidation states

Ans. £ (1) “

Sol. % (0) V2t = 3 unpaired electrons
> Cr?* = 4 unpaired electrons
. e Mn?* = 5 ynpaired electrons

Fe?* = 4 uppaired electrons
Hence the order of paramagnetic behaviour should be
V2+ < r2+: Fe2+ < Mn2+
2 ionic size decrease from left to right in same period
() [FAs per data from NCERT.
Co®* /Co*= 1.97 ; Fe**/Fe? =0.77 ; Cr¥* /Cr¥*=-0.41
Sc?* is highly stable (It does not show +2)
4 The oxidation states increases as we go from group 3 to group 7 in same period.
Ansis (1)
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42. The order of stability of the following carbocations :

®
CH,
® ®
CH,=CH-CH, . CH,~CH,—CH, . is -
| 11
(111)
@m=1>l @ 1>>1
@) 1>11>11 @ m=1>l 1(\
Ans. (4 r i
Sol.  The order of stability of carbocation will be v - o )
cH® f' ; F
- |
® @ L
> CH,=CH-CH, > CH,~CH,—CH, A4 \

Benzyl Allyl Propyl F"

S ) |
43. Consider the following reaction :

xMnO,” +yC,0,% + zH" — xMnf" + 2yCO} + £ H,O
The values of x, y and z in the reaction are, respectively : f
(1) 5,2 and 16 4 (2)2,5 anf”'
(3)2,5and 16 < (4)5,2and 8
Ans. (3) ‘ } |
Sol. MnO,~ + CO*+H —=>Mn’+CO,+H,0
vi=1(7-2) vf= 2(3_;2)1 J.

=5 =2 I 2%
Balanced qua(on .

2MnO,~ +5C,0,7] + 16 H* =—— 2Mn?* + 10 CO, + 8H,0
; _'So,_-x = 2,_y:"€ &z = 16.

- 4
44, (Which of the followilng isithe wrong statement ?

('1) ONCIland ONOT are not isoelectronic. (2) O, molecule is bent
Ed

(8) Qzone is violet:black in solid state (4) Ozone is diamagnetic gas.
Ans.  (All statement are/correct there is no answer).
(1)

Sol. Cl=8+7+17 =32e"
O =8+7+8+1=24e (correct)

2) /(5\ Central atom O is sp? hybridised with 1 lone pair, so bent shape (correct)
@] @]

(3) Ozone is violet-black in solid state. (Ref. NCERT & shriver atkins)
(4) O, has no unpaired electrons, so diamagnetic (correct)
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45. A gaseous hydrocarbon gives upon combustion 0.72 g of water and 3.08 g. of CO,. The empirical formula of
the hydrocarbon is :

(1)CH, (2 CH,
(3) CH, (4) C,H,
Ans. (4
Sol. 18g H,0 contains 2g H

0.72 g H,O contains 0.08 gH.
44 g CO, contains 129 C
. 3.08g CO, contains 0.84g C

0.84 0.08 % &
- C:H= ———— =0.07:0.08 .
121 " .
=7:8 - )
. Empirical formula = C_H, B, S
46. In which of the following pairs of molecules/ions, both the species are not likely terexist ? |
+ 2 -2 <
D H2, He2 (2) H2, He2 1 % r
\ { (¢
2+ -2 '
(3) H 2 Hez (4) 1 Hez"' :‘| |
Ans.  (3)

Sol.  H3* :Bond order =0

He, : Bond order = % =0 ’
& (

So, both H3* & He, do not exist. < 1

v

4

47. Which of the following exists as#eovalent crystals in the solid state ?

(1) lodine A { (2) Silicon

(3) Sulphur < 3 2 (4) Phosphorus

L’

Ans. (2 ’ ( ‘.-
Sol. Silicon exists as covalent cr}sial in solid state. (Network like structure, like diamond).
48.  _Synthesis of each cule of glucose in photosynthesis involves :

(1) 18 molecules of AT (2) 10 molecules of ATP

(3) 8 molecules of ATP (4) 6 molecules of ATP

Ans. (@) Fact
"
Sol. 6C6; + 12NADPH + 18 ATP —— C H._O_+ 12NADP + 18 ADP

6 1276

49. The coagulating'power of electrolytes having ions Na*, Al** and Ba?* for arsenic sulphide sol increases in the
ord
(1) A€ Ba* < Na* (2) Na* < Ba2* < AP
(3) Ba?* < Na* < AP* (4) AP < Na* < Ba?*

Ans. (2

Sol.  According to Hardy Schulze rule, greater the charge on cation, greater is its coagulating power for negatively

charged solution. So, order of coagulating power : Na* < Ba?* < AP,
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50. Which of the following represents the correct order of increasing first ionization enthalpy for Ca, Ba, S, Se

and Ar ?
(1) Ca<S<Ba<Se<Ar (2) S<Se<Ca<Ba<Ar
(3)Ba<Ca<Se<S<Ar (4) Ca<Ba<S<Se<Ar
Ans.  (3)
Sol.  Order of increasing AHg, : Ba<Ca<Se<S<Ar

Ba < Ca; Se <S: On moving top to bottom in a group, size increases. So ionisation energy decreases.
Ar : Maximum value of ionisation energy, since it is an inert gas.

72 ‘ %
51. Energy of an electron is given by E = —2.178 x 10-'8) (—ZJ . Wavelength of light required to ex? a‘ electron
n

, 2/, )
J { »

in an hydrogen atom from level n = 1to n =2 will be : \
(h=6.62 x 10-* Js and ¢ = 3.0 x 108 ms™) r - g r
(1)1.214 x 107"m (2)2.816 x 107" m - v |
(3) 6.500 X 107 m (4)8.500 X 107 M = "' {
( .- # | r
Ans. 1 h
¥ a\ \f
Sol.  AE=2178x 107 | =-— |="C "o ’
= X - —_— | =
ol. . 2 52 "

5178 x 10 ( 1 1 j 6.62x1073* x3.0x108
. X - S5 T 5 | T
12 22 » !
S A~1.214%x107m ‘;

-
52. Compound (A), C,H.Br, gives awhltqre pitate when warmed with alcoholic ANO,. Oxidation of (A) gives
an acid (B), CBHGO4 (B) easily fon‘.‘a dride on heating. rdent|fy the compound (A).

CH,Br
CH,Br CH,Br
1 ©/ 25 ) (4) @
CH,

CH,

<%
Ans.((zl') \\

i v CH,-Br CH —OR
holi
—)';vaA Ng'c + AgBrl
xidation
0]
COOH
_> O
COOH
O

(Phthalic anhydride)
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53. Four successive members of the first row transition elements are listed below with atomic numbers. Which

one of them is expected to have the highest Ef\)/l:ﬁ/Mer value ?
(1) Cr(z=24) (2) Mn(Z = 25)
(3) Fe(z=26) (4) Co(z=27)
Ans. (4
Sol.  E%sg2r == 041V ESaper =+ 157V Esupoe =+ 0.77 V ES 5y o =+ 197 V
SRP value normaly increases from left to right in the period of d-block elements. Some SRP value are
exceptionally higher due to stability of product ion. For e.g. E}, s+, 2« =+ 1.57 V; E2 51/ 2+ = { 1.97 V.

&

54. How many litres of water must be added to 1 litre an aqueous solution of HCI with a pH of tc;r(eate an

agueous solution with pH of 2 ? Y - < |
(1)0.1L (2 09L r r
(3)2.0L 4)9.0L - |
Ans. (4 - A ir. v
Sol. pH=1 [H]=10"=0.1M ( 1., F
q =102 = ! _
pH=2 [H]=102=0.01M _1‘«.\ _ ‘,
for dilution of HCI MV, =M.V, ' & ) |

0.1x1=0.01xV,
V,=101t
Volume of water added = 10 — 1 =9 litre.

55. The first ionisation potential of Na is 5.1 eV. The value of eleaffon gain gnthalpy of Na* will be :
(1)-2.55eV 4/ (2)-5.1 eV, '
(3)-10.2eV ( (4)+2.55¢€
Ans. (2 b | 1 4
Sol. Na—» Na‘+e-  ILE. ‘j.
r-

Na*+e- — 5 Na EKac‘{ron gain enthalpy of Na*

Because reaction is re\?se gp{hen.
AHeg=—5.1 ev. ‘._.
5' .

nd A uponreacting with NH, gives B. On heating B gives C. C in presence of KOH reacts
CH_NH_. Ais :

2 2

56. An organic co
< with Br, to.given

(A)CH,COOH 4 (2) CH.CH,CH,COOH
. (3) cH,— CH— €00 (4) CH,CH,COOH
y v <|:H3
Ans. (4 4
Sol.  CH Hz_ﬁ_OH _NH: , CH,CH,COONH, —2» CH3—CH2—IC—NH2%’CHFCHFNW
il 2 ® ©  bomeme

www.examrace.com



57.

Ans.

Sol.

58.

Ans.
Sol.

59.

Ans.
Sol.

60.

Ans.
Sol.

Stability of the species Li,, Lig and Li; increases in the order of :

. .+ P .= o+ .
()L, < Li, < Li, (2) Li, < Li, <Li,
; ; + — . A+
(3)Li,< L|2 < L|2 (4) Li, <lLi,< Li,
2
Li, ols® o'ls® o02s? Bond order =1
Li," ols® oc'ls® o2s' Bond order =0.5
Li, ols® o'ls® o©2s”c"2s' Bondorder=0.5

Stability order Li, > Li,* > Li~

<« 4

An unknown alochol is treated with the “Lucas reagent” to determine whether the alcohil is primaryfior]dary
i L]

or tertiary. Which alcohol reacts fastest and by what mechanism :

(1) secondary alcohol by S 1
(3) secondary alcohol by S, 2

@

The reaction of alcohol with lucas reagent is mostly an S;ﬁ.
tion, siMce 3° R—OH forms 3° carbocation hence it

proportional to the carbocation stability formed in the r
will react fastest.

The gas leaked from a storage tank of the Union
(1) Methylisocyanate

(3) Ammonia

@

Methyl isocyanate CH,—N =C = O (MIC

(2) Meth

' (Fact)

Experimentally it was found that et
oxide. Fraction of the metal whigh €Xists as M3* would be :

(1)7.01% (2) 4.08%
(3) 6.05% ': & (4)5.08%
@ P ( ‘f.‘

M. O 3

0.98

consider one mole of the oxide.

“Meles of M =0.9 > Moles of 0= =1
Let moles of M3 = \B

= Moles of .98 — x

= . Doingcharge balance

P (0.98—x)x2+3x—2=0

:> 1.96 — 2x 3x-2=0
=0.04

0 = 100 = 0
= % of M 098X 4.08%

-

F

(2) tertiary alcohol by S 1
(4) tertiary alcohol by SNg I

€' 7r

-'"I
r

ﬁgctlon ;‘Id th? rate of reaction is directly

rbide plant in Bhopal gas tragedy was :

e

4) Phosge‘ e

xide has formula'Mo%O. Metal M, present as M#* and M** in its
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PART C — MATHEMATICS

61. Distance between two parallel planes 2x +y+2z=8and4x +2y+4z+5=0 s
3 5 7 9
@ 5 @ 35 G @ 5
Sol. (3
2x+y+22-8=0 -(P)
2X + +22+£—0 P,)
y 2 - 2 ,‘
o5 | ¢
Distance between P, and P, = —2 |-L A 2 b /I|I 'I
22412422 | 2 r - '
- |

62. At present, a firm is manufacturing 2000 items. It is estimated that the @te‘oﬁ:hange gf Froductlon P w.r.t.
R} . \
dP
additional number of workers x is given by v 100 — 124x% Iﬁﬂe firm e(anO)‘s‘ZS more workers, then the
)

new level of production of items is

(1) 2500 (2) 3000 350 (4) 4500
Sol. (3

dP = (100 — 12+/X )dx
By integrating /

IszI(lOO—lZ\/;)dx i(_ r'

P =100x — 8x%2 + C b | J
When x = 0 then P = 2000 ‘

= C =2000 .t‘
Now when x = 25 then P is

P =100 x 25 — 8 x (25)% ﬁzgoo

= 2500 — 8 x 125 + 20004 .
= 4500 — 1000 ( p
—~P=350 ° 1

63. % LetAand B m‘vi ts contalnlng 2 elements and 4 elements respectively. The number of subsets of Ax B

havmg 3ormoree nts is
(1) 256 (2) 220 (3) 219 4) 211
Sol. * (3)
n(A) =2
rT(B =4
x B) 8
+8C + . +8C,=2°-°%C -°C —-°C,
= - 1 -8-—
. Xx—-2 y-3 z-4 x-1 y-4 z-5
64. If the lines 1 - 1 - —x and -2 T are coplanar, then k can have
(1) anyvalue (2) exactlyonevalue (3) exactly two values (4) exactly three values
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Sol. (3
[a—c,b,d]=0
2-1 3-4 4-5
1 1 -k
k 2 1

1 -1 -1
1 1 —k| _g

k 2 1

=11 +2K) +(1+k)—(2-k)=0

|
=k?+2k+k=0 "(\

=k?+3k=0 1
=k=0,-3 - / )
A *
Note: If O appears in the denominator, then the correct way of representing the equation ('Straight Iiné‘if”

x—2:y—3_z_4 - |
11T <\l vy

— .. . i,
65. If the vectors AB =3i+4k and AC =5i-2j+4k are the sides of a trengle{&'BC, then the length of the

median through Ais

-9
I ) |
(1) V18 @ 72 ?/‘J;\ 4 a5
Sol. (3
AB+BC+CA =0 2

= BC=AC-AB

. AC-AB 4
. BNi- AC . AB (
= AB+BM+MA =0 ‘(‘ X
— AC-AB — -
= AB +T =AM "
« 2 A
%
= AM= AB;A_C =4|!j+41,.-
3
N ‘AM‘ = Jaad» '
S 2 -
o
66. The real number k for which the equation, 2x® + 3x + k = 0 has two distinct real roots in [0, 1]
(1) lies between 1 @nd 2 (2) lies between 2 and 3
(3) ligs between —1 and 0 (4) does not exist.
Sol. Ezi)
f(X) = 2x® + 3x +
f'(X) = 6x2 + 3> VxeR

) is_strictly‘increasing function
= 0 has only one real root, so two roots are not possible

67. The sum of first 20 terms of the sequence 0.7, 0.77, 0.777,....., iS

@) é(179—1o—20) ) 3(99—10-20) €) é(179+10‘2°) 4) 5(99+10‘2°)
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Sol.  (3)

7 77 777
— =+ .. ... ..
10 100 103

i+£+£+ ..... up to 20 terms
10 100 103

719 99 999
= —|—=+—+ +.....up to 20terms
9110 100 1000
= ! 1—i + 1—i + 1—i +.....Uup to 20 terms
9|" 10 102 103
20
1 1_(1)
7 10 10

20
R g[zo_g(l_(%j ]]
10
i 20
f]m 11 / -20
=35l 9 +9[1oj ]: a[179+(1o) ]
68. Aray of light along x + /3y = /3 gets reflected up

(1) y=x+43 (2) V3y=x-+3

Sol. (2

Take any point B(0, 1) on given line
Equation of AB’

_1_0 F‘r

— = X_‘/§
y=0 o—«/§( ) > AED)
—x/gyz—x"‘\/g “ : I
4 AB0-1)

x=y3y=43 = 3y-weA3

69. The number of values ef k}d{.which the system of equations :
(k+ 1)x + By = gk’ #
kx + (k + 3)y = k—1l,.-
has no solution, i A
(1) infinite g 21 (3)2 4)3
Sol. 1(2) J

K+1 . 8 LM
( k k+3 3k

k2 + 4k + 3 = 8k
k¢—4k +3=0
o 1.8
Ifk=1
8
W 1+3
An k=

#*—% False

4.1
2 &
3

then§;ﬁ4—'3 True
6 9-1

therefore k=3
Hence only one value of k.
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70.

Sol.

71.

Sol.

72.

Sol.

73.

Sol.

If the equations x? + 2x + 3 =0 and ax®> + bx + ¢ =0, a,b,c € R, have a common root, thena : b : cis

M1:2:3

@
X?+2x+3=0
ax?’+bx+c=0

2 3:2:1

(D)
...(ii)

Since equation (i) has imaginary roots
So equation (i) will also have both roots same as (i). Thus

a_b_c
1 2 3 =
Hencel:2:3

a=Ab=2\c=3r

(3) 1:3:2

(4)3

:1:2

The circle passing through (1, —2) and touching the axis of x at (3, 0) also passes through #

1
hepdint
PYPY

1) 5,2)
©)

() (2,-9)

Let the equation of circle be

(x=3p +(y-0+ry=0

As it passes through (1, — 2)
(1-3p+(=22+M-2)=0

= Ar=4

equation of circle is
(x=32+y2-8=0

so (5, — 2) satisfies equation of circle

If X, y, zare in A.P. and tan~'x, tan~'y and tan~"'z ar¢ also infA.P.,
(2) 2x=3y =62z

D x=y=z
@
2y=x+z

2tan”'y =tan”' x + tan™" (2)

2y X+2Z
tan™ =tan™’
1-y? 1-xz

X+Z  x+z —
1-y* T 1-xz "
— 2 — - i‘_
y Xz or (f;io
‘.-'
Consider - |

Statement-| wWPA ~q) A (CpAaq) is afallacy.
" _statement-I| 1

(8) Statement-I| isjtrue; Statement-1l is false.
@ sStatement-| i false; Statement-Il is true.

2
Statement-Il :

3) (6.-2)

Yanr V)
\) *
L |
4 4 i FAGB, 0)
1 5%
en
(4) 6x=4y =3z

3) 6x =By =2z

< (~q— ~p) is a tautology.
(1) Statement-1 is ffue;iStatement-11 is true; Statement-I1 is a correct explanation for Statement-I.
(2) Statement-1 is frue; Statement-11 is true; Statement-Il is not a correct explanation for Statement-I.

—>0q) < (~d—>~p)

=(p->aeo(P—0a
which is always true

- .
so statément -l is true

Statement-1:  (p A ~0) A (=P A Q)
~g A~P AQ
~P A4 AQ

sSo statement -1 is true
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Alternate

Statement-ll:  (p—>q) < (~g—~p)
~ g — ~ p is contrapositive
ofp—>qghence(p—>q) <« (p—~Q)

will be a tautology

statement-ll  (p A ~Q) A (~p A Q)

P*"~q | -p*"q [(P"~q)"(-p"Qq)
F

|||
n|H[m|Hla
m|m|d[m

F

F F
T F
F F

It is a fallacy r" k

4
74. If If(x)dX=w(X) , then Ix5f(><3)dx is equal to \) - / ;
C

oy $

(1) %[x%u(xS)— [ K2y )k ?) %x%(x%—aj x%(ﬁdx"ﬁ 30/
1., F

-
@3) %X?’w(xs)— [x*wtyax+c @ = -S‘!(X‘\\— [ x3\’(x3) ]+C
i » '* |

Sol. (3
J.f(x)dx - v (X

| = j x5 (x%)dx

£

~

dt
put x® =t = X¥dx = —

: 4
_1 I t(tydt ‘: ( | f

3

_ %[t\y(t)— [ \u(t)dt} Y
1 » %

:%[xs\y(xe’)—BJ 2p(x dxho
= %,XSW(XS)—{ 2y (x%)dx + ¢
& y

C )
(1-cos2x)(3 olos X)

lim
. X0 @ Xtan 4)0lr

L
1 1
-7 ) @ ;3 31 @ 2

Sol. (4

_%‘nr(l— cos2x) (3+cosx) X
T x>0 X2 1 “tan4x

is equal to

_ /im 2sin’x 3+cosx X
o0 2 T 1 Ttandx
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76.

Sol.

77.

Sol.

nl/3
dx

i\

_+_—
16 9

2 y2

“\

/ |

1, and having centre at (0, 3) is

Statement-| : The value of the integral ./[6 1+ Jtanx is equal to 7/6.
b b
Statement-11 : If(x)dx :If(a +b—x)dx
a a
(1) Statement-l is true; Statement-1l is true; Statement-I1 is a correct explanation for Statement-I.
(2) Statement-l is true; Statement-I| is true; Statement-I1 is not a correct explanation for Statement-I.
(3) Statement-l is true; Statement-I1 is false.
(4) Statement-1 is false; Statement-Il is true.
4)
njﬁ dx
= e 1t Vtanx
) thﬁ dx
761+ [tan| = —x . K
) N
/3
J‘ Ytanx dx
- 17:/61+ Ytanx
j~3 Ytanx dx
B ) 1+ vtanx
/6
29
/3
= 2= J o \"' } : {
nl6 J .
lijr_mj_™m ;
= | =513 6 “ﬂ { statement -1 is false
1 1
J.f(x)dx J.f(a+ —x)d |t.2|slproperty
4‘ ¥

<%

(The equat|0n of thﬂ'\?xe passing through the foci of the ellipse
(1) x> +y? — 6y — SI (Qx*+y?—6y+7=0
(8) x*y? — 6y - (4) X +y?~6y +5=0
@

9 J7
= =L 1-— -_—
az4,b=3,e= 16 4
Fogiiris (+ ae, 0) (*47.0)
r=\(ae)? +b?
V7+9
=4

Now equation of circle is (x —0)> + (y—3)?= 16

X2+y?—-6y—-7=0
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A multiple choice examination has 5 questions. Each question has three alternative answers of which ex-
actly one is correct. The probability that a student will get 4 or more correct answers just by guessing is :

17 13 11
(1)3—5 (2)3—5 (3)3—5
3)

_1 .2
p_31q_3

1 2 . 15

3 +C

1 11

Sty

The x-coordinate of the incentre of the triangle that has the coordinates of

(1,1)and (1,0)is:

(1) 2+ 42 2)2- 42 (3)1+}/%&

@ \ »

i o 2x0+2+2.0+2.2
X - coordinate of incentre = 2+2+2\/—

F

o

_ -

‘ﬂ

/J
F

p ntsrf its sides as (0,1)

> X

:2_5

A2 0)

2+2J§ - . r'
X

Theterm ing dont S ;‘{ \ f( x+1 x-1
e term inaependaen O(X n,eranSIOHO 2/3 _ 1/3 +1 X — Xl/2
d Fa
14 )1 (3)210
(©) " '
4 ) -
o,
( (<3 1) &+\‘\
Jx
(*1/3 X—1/2 10
IOC (Xll3)10rj X—1/2)r
10-
' 20-2r-3r=0
_w! M — 10
4 4x3x2x1
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81. The area (in square units) bounded by the curves y = /x , 2y — x + 3 = 0, x-axis, and lying in the first

guadrantis :

D)9 (2) 36 (3)18 4) %
Sol. (1)

y=Jx 1) y

and 2y-x+3=0 ... (2)

On solving bothy=-1, 3

3
Required area = I{(2y+3)—y2}dy \ *(‘ix
0 /3 1
3 /? A\ : /

)

3 .
=y +3y_y_ r
3 .
L
=9+9-9 1 I’ d
=09, 9 ( 1 . . r'
~q ri,
82. Let T  be the number of all possible triangles formed lyjoiningsvertices ofian n-sided regular polygon. If
T,..,— T, =10, thenthevalue of nis:
7 (2)5 10 48
Sol. (2
T, ="C
=n*ic A
n+1 3
—T ="+1C_-C f

%u iC:25:_103 ? ‘; r.
N f

1+z
83. If zis a complex humber of unlt "Modulus and argument 0, then arg [ j equals :
(1)-6 4 {(2) 1 (3)6 (4)n-6
Sol. (3
Lz L; 1, arg z= eie
)
zZ==
z
i -
. | 1+ 2
ar T|=ar (2) =
1+ =
z

84. ABGD is a trapezium such that AB and CD are paralleland BC L CD. If ZADB =60, BC =pand CD =q, then
AB is equal to :

(p? +g?)sind p2 +g%cosH p2+q° (p? +g°)sin6

pcosO+qsinod (2) pcosO+qsinod ) p?cos0+qg?sind “) (pcos 6 +qsino)?

@)

www.examrace.com



Sol. (1)

Let AB = X q
D
tan (m— 06— ) = =tan (0 + o) = P 0 ¢ 7°
X~ q-x Fe
= g—x=pcot(6+a) D p
= X=q—pcot(0+a)
—(0+0) o
~ cotOcota—1 A "M 3 3
=9-P { cota +cotd *a
q _
B coto -1 B qcote—pw_ qcos® —psind 1
a-p 9., coto ~94~=P{g+pcote ) 9P {qgsin6+pcoso ) r‘\
p 1
\ ' )
g2 sin® + pgcos0 —pgcos o +p? sind (p% +9%)sin® L ~ ¢ L
= X = - =>AB= ——F— . 4 r
pcosO+qgsin® pcos0+gsin®
Alternative - !
- ‘ L
From Sine Rule 5o L( 1.\ r’
AB  \p?+q? - rape (¢
sin®  sin(n—(0+a)) ") k.9 )
AB _ Jp? +g? sin® A ity . 3
sin® cosa +coso sina {
= —(p2+q2) sino -+ coso=— 1 & ‘ /‘
gsin@+pcosh ‘\ P+ '
_ (p*+0*)sin0 < ( !
~ pcosO+qsing ‘ _ ¢
1 a 3
_|1 3 3 i
85. IfP= is thesad;] tof a 3 x 3 matrix Aand |A| = 4, then o is equal to :
2 4 4
(1)4 - (<2)_ 1 ¢ (3)5 (4)0
Sol. (2 y
|P|—1(12 12)+ a(4 - 6) +3(4 - 6)
iR FS2o=
|‘|5|—IAI2‘16 A
(Zoc 6=16
o =11.
86. The mtercepts onjx-axis made by tangents to the curve, y = I| t|dt,x € R, which are parallel to the line
2x, are equal
(1 +1 (2) £2 (3)£3 (4)t4
Sol. (1)
|_
dx
Cla

+2
points y = I|t|dt =%2

equation of tangent is
y—2=2(x—-2)ory+2=2(x+2) = X - intercept = £ 1.
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87.

Sol.

88.

Sol.

89.

Given ; Acircle, 2x? + 2y? = 5 and a parabola, y? = 4«/§x.

Statement-| : An equation of a common tangent to these curvesisy =x + JE

. 5 . . .
Statement-Il : If the line, y =mx + % (m = 0) is their common tangent, then m satisfies m* — 3m?2 + 2=0.

(1) Statement-l is true; Statement-1l is true; Statement-I1 is a correct explanation for Statement-I.
(2) Statement-1 is true; Statement-11 is true; Statement-Il is not a correct explanation for Statement-I.

(3) Statement-l is true; Statement-I1 is false.
(4) Statement-1 is false; Statement-II is true.

2

Let common tangent

5

y=mx+ —
m

(m2+2)(m2-1)=0
m=z=1

-
B

A

<\

€
2"
'

-
F

y=% (x + \/g), both statements are correct as m = + 1 satisfies the‘g}/en equation of statement-2.

dy

i —1 —_— - H .
If y = sec(tan~'x), then ax atx = 11‘e¥al to:

S 1w
@75 (2 2
<
y = sec (tan™" x). l-"
Let tan™' x = )
X = tan @
5 y.=sec

(3)1

-

o

i -

.

at

Th* 5’ _ tan A N cotA
e expression T-cotA T1-tanA

(1) sinAcosA+1
(3) tanA + cotA

can be written as :

(2) secAcosecA+1
(4) secA + cosecA

@) 2

www.examrace.com



Sol. (2
Given expression

SinA N SinA COSA y COsA
CosA sinA-cosA sinA  cosA-sinA

1 sin’ A—cos® A
" SinA—cosA | COSASsinA

sin? A + SinAcosA +cos? A

= SINA COSA =1+ sec Acosec A

90. All the students of a class performed poorly in Mathematics. The teacher decided to give gr mirks of 10
to each of the students. Which of the following statistical measures will not change even r grace
marks were given ? L ‘

(1) mean (2) median (3) mode 4 var‘if:e, - r"
Sol. (4 - |

L

If initially all mark then o= 2045 *(

initially all marks were x; then o, == % (1',-,-_
Now each is increased by 10 “1 1
) - -
> [x +10) - (X +10)]
02 = N = (51 r

So variance will not change whereas mean, mediah and ma@de will increase by 10.

£

+ P

y
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