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PART - | (PHYSICS)

Force between two point charges q, and ¢, placed
vacuum at " cm apart is F, Foree between them when
placed in a medivm having diclectric K = $at *v'3' e apant
will be:

(2 F25 (b) (€) F35 (d) 25F

A parallel plate capacitor has [pF capacitance. One of
ils two plates is mven + 2uC charge and the other plate,
H4pC charge. The potential difference developed across
the capacitar 18 @

(=) 3V by IV @© 3V @ 2V

A body of mass M at rest explodes into three picces, m the
y

ratio of masses 1 01 : 2. Two smaller pieces ly off

perpendicular to each other with velocities of 30 ms !

and 40 ms " respectively. The veloaty of the third

piece will be

@ 15ms™ () 25ms™' () 35ms! () oms!

A charge particle moving in magnetic ficld B, has the

components of velocity along B as well as perpendicular

to B, The path of the charge particle will be

(a) helicul path with the axis perpendicular to the
direction of magnetic ficld B

(b) straight along the direction of magnetic field B

(¢) helical path with the axis along magnetic ficld B

(d) circular path

In meter bridge or Wheatstone bridge for measurement

of resistance, the known and the unknown resistance are

mierchanged. The error so removed 15

(a) end correction

(b) mdex error

(c) due to temperature effect

(d) random arror

Spherical insulating ball and a spherical metallic ball of

same size and mass are dropped from the same height

Choose the correct statement out of the following

| Assume neghigible asr ficion )

(a) Tmmetaken by them o reach the earth's surface will
be independent of the properties of their matenials

(b) Insulating ball will reach the carth's surface carlier
than the metal ball

(¢} Both will reach the carth's surface simultancously

(d) Metal bhall will reach the earth's surface carhier than
the msulating ball

Two objects A and B are placed at 15 cm and 25 ¢m from

the pote m fromt of o concave mirrar having radius of

curvature 40 cm. The distance between images formed by

the mirror is

(a) &em (by 40cm (©) 160em () 100¢n

A bab of mass 'm' s suspended by a light siring of length

LIt s mmparted a mimnsum horizoatal velocity at the

lowest point A such that it just completes half circle

reaching the top most position B. The ratio of kmetic

. AKE)
CNCTRICS —o™™ 18]

(K.E),

(a) 3:2 (hy 5:1 (c) 2:35 (dy 1:5
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Considerimg a group of positive charges, which ol the

following statements is correct?

(a) Netpotential of the system cannot be zero & a point
bur net slectrae fedd can be zero at that point.

(b) Net potential of the system at a point can be zero bat
net electric ficld can't be zevo at that point.

(¢) Both the net potential and the net fiedd can be zero at
a point

(&) Both the net potential and the net edectric field cannol
be zeroat a point,

The work function of a substance 15 4.0 V. The longest

wavelength of hight that can cause photodeciron emission

{rom this substance 15 approximsatels

(@) 310om (b)) 4Xom (<) FHOonm () 220nm

Magnetic field at the centre of a arcular ool of radius

r, through which u currens / flows s

(a) direcily propartional to »

(b) mverseley propoctzonal to /

() directly proportiomal to /

(&) direstly propeotional 10 /2

The refractive index of a prism with apex angle A is

cot A2 The anghe of minmmum deviation is !

(a) B,=180° -4A (b) 8§, =180°-3A

(c) 6, = 180° - 2A (d) B,,~180"-A

U A= 4|.1,and B ‘iu-‘,!hcn cosine of angle

berween A and A4 Bis
92 7 52 2

W= O5p O35 @5

Twao light beams of intensizies in 1he ratio of 9 © 4 are allowed

interfere. The ratio of the intensity ofmaxima and minima

will be

@) 2:3  (b) 16:81 (¢) 25:169 (d) 25:1

A heavy box of mass 50 kg is moving on a horizontal

surface. If co-cfficient of kinctic fraction berween the box

and horizoatal surface ts 0.3 then force of kinetic friction

8

@ MIN ) WIN (@ L4IN (@ 40N

When unpolanized light is incident at an angle of 60° an a

transparent medium S adr. The reflecied ray s completely

polarized. The angle of refraction in the medium is

@y 300 (b) ar (c) W (dy 48°

The waves emitted when 2 metal target 15 bombarded with

high encrgy electrons are

fa) Microwaves (b) X-raws

(c) Infrared rays (d) Radio waves

Two bodies of mass 4 g and 25 ¢ are moving with equal

kinetic energics. The rato of magnitude of their linear

O is

(@ 3:5 (b) 5:4 €) 2:5 |y 4:5

Five charges +q, +3q, -2q, =3¢ and —4q are sitsated as

shown in the figure. The electric flux due to this

configuration through the surface Sis

-..‘q .43q

w32 A gA g

‘9 ‘o (o
Mass numbers of two nuclei are m the ratio of 4:3. Their
nuclcar densitics will be 1o the ratio of

(b) [5]: © 1:1 @ {f]t

Unnder the same kud. wire A having length 5.0 m and cross
section 2.5 * 107 m* stretches uniformiy by the same
amount asanolha wire B of length 6.0 m and a cross
section of 3.0 * 107 m? stretches. The ratio of the Young’s
modulus of wire A to that of wire B will be:

{a) 1:4 by 1:1 ) 1:10 (dy 1:2
AammloflOAcxmsmammofcwo-mwmlacaof
5 mm? with a drift velocityof 2 % 107* ms~!. The number of
free electrons in ¢ach cubic meter of the wire is

@) 43

() 2% 105 by 2105
(c) 625x10% (d)2x 1P

A long straaght wire of carcular crass—section {radius o) 15

carrying steady current L The current | is uniformly

distributed across this cross—section. The magnetic field

15

{a) Zeron the region 1 < a and inversely propartional to
rin the region 1 >a

(b) Inverscly propoctional to r i the region r < a and
unifoem throughout in the region s > a

(¢} Directly proportional to r in the region r < a and
inversely proportional to rin the regionr > a

() Uniform in the region £ < a and inversely proportional
to dastance 1 froms theaxis, m the region r > 4

A small ball of mass M and densuty p 13 dropped in a

viscous hiquid of densaty p. After some time, the ball falls

with a constant velocaty. What is the viscous farce om (he

hall?

) [ )
) }-—Mg[l—%’-} (b) F‘Mg'\lfil

© F=M'["%‘) @ F=Mg(lippy)

In the circutt shown, find C if the eflective capacitance of
the whole Grest 1510 be 0.5 pF Al values in the carcoit are

e
p o ot 2t - — |
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32.

L 2 & Kk 4 & I & 8 1 2 § J& & L J

Choase the correct option from the following opticns given

below

(») In the ground state of Rutherford's model electrons
are in stable equalibriom. While in Thomson's model
clectrons always experience a nes-foree.

(b} Anatom has a nearly comtinuoss mass distribution in
a Rutherford's model but has & lughly non-uniform
mass distbution mn Thomsoa's model

(¢) A classical atom bascd on Rutherford's model 15
doomed to cotlapse.

(d) The positively charged part of the aiom possesses
most of the mass in Rutherfords model but not in
Thomsea's model.

A cylimder of height 20 miis completely Gllad with water. The

velocity of efffux of water (in ms™) dhrough o small hoke ca the
side wall of the cylinder near its bogtomm is
(a) 10 ® 2 (©) 255 W s

The resistivity (p) of semiconductor varies with

temperature. Which ofthe following curve represents the

coerect behaviour
51 R

(2 )

T>

T
ne P
©) f (d)
7 :

Twa parallel, long wires are kept 0,20 m apart in vacuum,
each carrying current of x A in the same direction. 1f the
force of attraction per meter of each wire is 2 = 1076 N,
then the value of x 1s approxamately:

a 1 (24 () 14 o 2

The output Y of following circuit for given inputs is

A
i

SO

(2) ABA+B) () A+B

(© 0 {d) A-B

Ifyou are provided a set of resistances 202, 4€), 6£2 and 802,
Connect these resistances so as 10 obtain an equivalent

46
resistance of TQ

(a) 402 and 602 are 10 paralled wath 202 and 802 in serics
(b) 602 and 80 arc m parallel with 262 and 402 in serics
(©) 2O and 60 are m paralbel with 40 and 8O 1 seies
(d) 202 and 402 are m paralle]l with 62 and 802 in serics
Two cells of same emf but different intermal resistancoss
ry and ry are connected in serics with a resastance R

33.

35.

39.

The valwe of resistance R, for which the potential
difference ncross second o2l is zero, is
@ = ®r-rn (@ (dy ry
A cylinder of ﬁwdl capacity of 44' 8 litres contains helinm
gas at standard temperatuee and pressure. The amouat of
heat needed 1o raise the wmperature of gas in the eylinder
by 20.0°C will be
(Given gas constant B = $.3 K- -mol ™)
(a) 2491 (b) 415) (cy 498J (d) 830]
In the given circuat, rms value of current (frms) through
the ressstor Ris :

X 20002, X=1800)

——
K-10002

o
N
Vi = MOV

I
@ 24 ® A () 204 (& 22A

At what temperature 3 gold ring of diameter 6.230 cm be
heated so that it can be fitted on a wooden bangle of
dinmeter 6.241 con? Both the diameters have been measured
at room lemperature (27 3C).

(Given: coefficient of lincar thernsal expansion of gold ot

=14 % 103K
(w) 1257°C

(c) 4259°C

() 91.7°C
(d) 1527%C

PART - Il (CHEMISTRY)

The wavekengeh (in cm) of seoond Fine in the Lyman series of
hydrogen atamic spectrum iu(Ryd\ag constant =~ Rem ')

) (3R )
e |—| (b) [ I (~J ) .
Polarisihility of hahdc 1005 ipcreases in the mda
(@ F,I',Br,Cr ) B, I F
(© I Br,ChF (&} F,Ci,Br,l

The statement that is not correct for periodic classification

of elements is:

(a) the properties of elements are periodac function of
their atamic numbers,

(b) mom-metallsc elements are less in nummber than metallic
elements,

(c) for tramsation elements, the 3d-arbetals are filled with
electrons aller 3p-oebilals and belore ds-orbatals,

(d} the first jomsation enthalpies of elements generally
mcrease with merease m atomsce number as we go
aloag a perwod.

POl is dissociating S0%4 a1 250°C a1 a total pressure of £

aum. If equelibrium constant @8 K, then whach of the

following relation 15 sumerically correct ?

(@) K;, ) )y P-= 3Kp
2K ap
¥ — _.‘_' e
© P 3 (<) &y 3

L& 2k & &% & L 1 % 3 L _J § _§ & % L R 3 % )

B o T —— T — —— T —— i ——— - —
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47.

Which of the following statement 15 false ?

{a) Camnizzaro reaction is given by aldehydes in presence

ol alkale

Aldol condensation 15 given by aldehydes in presence

ofalkale

() Aldol condensation 15 gaven by aldehydes and
ketones in presence of acids.

(d) Noee of the above.

How many dlectrons are involved in the following redox

reaction?

(®)

Cn0f +Fe' + 007 -

Cr +F + €0, (Unbalanced)

@ 3 (b 4 € 6 (3

The JUPAC name for
1
NO,

CH,

(2)  I=chloro-2-pitro-d-methyibenzene

(b) I-chloro-d-methyl-2-mirobenzene

(¢) 2-chloro-l-gitro-S-methylbenzene

(d) m-nitro-p-chlorctoluene

The decreasing order of reactivity towards
debiydrohnlogenation (£,) reaction of the following
compounds 15

(A) ('W (B) (IW

el e

(a)Dll(‘A (b)BDA"(

() B>D>C>A (d) B=A>D>C

Specific condactance of 0.1 MHNO, 6.3« 10-*ohm ' ¢m !
The molar conductance of the solution 15

() 1000ohm " con*mal !

() $150hm ™ an’mol !

(¢) 6300hm™ e’ mol”!

(d) 6300 ohm™ car’mol™!

Which of the following compounds does not show
Lassaigne's test for nitrogen ?

(n) Urea (b) Hylraane

(¢) Phenylhydrazine (d) Azobenzene

The strongest acid among the following is -

(a) Salicylic acid

(b) mehydroxybenzaic acid

(c) p-hydroxybenzoic acid

(@) Benzoicacid

49.

5'.

52,

ﬁl

At 25°C and | atm pressure, the enthalpy of combustion ol 59,

benzene {1) and acetyiene (2) are 3268 kImol ™! and -1300
k) mol', respectively, The change in enthalpy for the
reaction 3 C.Ha(g) 2 C ), is

@ +324kImal”’ @) <632kImot”’
€ 632K mol”’ (@) -7T3R2KImol’
How numy conformatons are passitie lor elane ?
@ 2 M) 3

(¢) infme (d) one

For which one of the lollowmg sets of lour guantum
numbers, an electrom will have the hetghest energy?

n 1 m [
@ 3 2 1 12
) 4 2 - 12
« 4 1 0 -2
o 5 0 0 -12

Using VSEPR theury, predict the species which has squarc
pyramidal shape

(@) SaCl, M oq,
() SO, () BeF

Which of the tollowing relation is not correct”

@) AH-AU-PAV () AU=g+W

(€) A8, +AS_ =0 (d) AG=AH-TAS

The acidic, basic and amphoseric oxides, respectively; ane:
{a) Na,0,S0,ALO  (b) CLO.CO. PO

(€} N0, Ll,O AI,O (@) MgO,CLO, .-\130

100 mL of 0,04 N HCl agueous sohum is mixed with 100
mL of 0.02 N NaDH solution, The pH aof the resulting
solution s

@) 10 M 17
(c) 20 ) 23
OH
OH
[A] will show
(@) D, water test (h) Tollen's test

(¢} Victor maeyer test (d) Lucas test
The value of van't Hoff factars for KCL NaCl andd K80,

respectivelyare ...
@ 2,2and2 () 2. 2and3
(€} 1land2 () L landl

A first ceder reaction 15 half completed in 45 minuees, How
long does it need 99.9% of the reaction to be completed
@l §hours (b) 7.5 hours

(¢) 10hours W) 20 hours

The greater the valence of the flocculatng ion added, the
greater s its power to cause precipitation of a colloid
This rule is

(1) Humd's rule (b) Paubog rule

(¢} Henry'srule (d) Hardy- Schulze rule

The pumber of hydrogen bonds formed by a water
molecule at normal conditions is

@ | M 2 © 3 (&4
Elemient not shawing vanable oxidation state is
() Promme (b) lodine

(¢} Chlarine (d) Floonne

L ———— |
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60, Which of the following arrangements does nR represent
the correct arder of the property stated against it 7
(2) V¥ <O <Mn® < Fe' : paramagpetic behavious
(b) NiT*<Co™ <Fe® < Mn®"  iomic size
(¢) Co™<Fe <™ <S¢ stability m aqueous sofution

68.  Which of the following acids 15 a vitaman?
(a) Aspartic acid
(b) Ascorbic acad
©) Adipicacid
(d) Sacchancacd

(d} Sc<Ti<Ct< Ma: number of oxidation states 6% Intermolecular forees m avlon-6. 6 are
61. Lanthanodd which has the smallest size tn +3 state is (ay dipok-dipole interactions
@ Ib (b} Er (b) hydrogen bonding
(© Ce (d) Lu (¢) wvan der Waal's forces
62. ‘Oxadation number of H in Nal, CoH, and LiH, (d) 1onic boads
respectively is T0.  Which of the following does not form a chelate ?
@ +L+1-1 b -1, ¢+, +1 (2) EDTA ) Oxalaic
W ~,+1.+1 @ -1-1,-1 (¢) Pyndine (d) Ethvienediamine
63.  Product of the following reaction is
N PART - Il (MATHEMATICS)
. Sl +HO J
©/ + 2(H) "'H‘.l-,- * 9 71, Letm{d) = m and a(B) = n, tlthe number of subsets of A
; is 56 move than of subsets of B, then i+ i is equal to
‘OOH
3
N @” @ ® 1
) B & W
"HO ) g
Y
(b} ©/( 7. U f()-cw -::—~ —;-l » then range of f (x) 1s
\ Xt
NH, @ [0.n] ® [oX
1c) 4]
ot o\
© | 03] @ !0‘31
L_ CH, 73. AP Bare3 = 3 matrices. If | -B = 5, BA"|~ 15, P' AP
@ ~ 27, then one of the values of [P| is
SRR & (ay 3 by -5
64, Which of the ©llowing alkyl halides will undergo S, 1 ' 3
reaction most readily! © 2 ) 6
® (CH),C—F (b} (CH,),C—Cl 74. I f{x) defined as given below, 15 continuous on &, then
(¢) (CH,),C—Br (d (CH,),C—I the value of i + 5 s equal to
65. Phenol does not undergo nucleophilic substitution [ dnx. x<0
reaction casily due to: "
(a) acidic nature of phenol flx)=1 v'ea, O<x<l
{b) partial double bond character of C-OH bond ) {by+3, l<x<3
(¢} partial double bond character of C-C band 3. 53
(c.h msla.hilityol'phamxndc iom @ 0 ' by 2
66. The reaction © -2 & 3
- CHO (3-x if x<-3
AT,
@-(‘(J~ll(‘l '>@r 75. Let flx)=1 6 f 3=x<3. Letabethe number

(3+x af xr>3

67,

(a) Rosenmund’s reaction
(b) Stephen’s reaction

(¢) Canmizzaro's reaction
1d}  Gaterman-Koch reactxm

Holfmann bromamde degradation resction 15 shown by

(8) AsNH,
(©) ANO,

(b} AsCONH,
@} AsCHNH,

of points of discontinuity of fund [ be the number of
paints where (35 not dillerentiable. Then @ + i =

(@) 6 (b) 3

(€2 (&0
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76. L smz[‘cm" l'—"‘ i 1t 2 x-2 y+l _
x| | ,__x} 15 cqual to 84. If the two lines !, T: 5 z= 2 and
Yy -
(@ 0 b} % [ ']—l = da. L8 1;—-5 perpendicular, then an angle
-1 ; : - il B O
(© 5 @ -1 Ixtween the fmes{, and [, e _413.
77. The number of students who take both the subjects @y oo sq[ﬂ] i vec 2]
mathematics and chermastry is 30. This represents 0% of L4 4
the enrolment in mathematics and 12% of the enrolment in a2 a2
chenustry. How many students take at baast ane of these (€) cos [EJ (d) <os l ml
two subpects? o : e
@ 52 (b) 4% " i [i’_‘s'} i
c) 560 () 480 5. Mf(x)=In| 577 | then rangeof f(x) is
78, I 4 and B are the two real values of & for which the @ (©.1) ) ©.1)
system ofequa‘tions.\' + 2yt~ x+v+dz~kx © (0,1 @ 01
= Sy +10z = ¥ is consistent, then 4 + B = S y
(@ 3 by 4 loglx + %) .
86. f(x)=—
) 35 @ 7 o Jogle+ x) o
79, Theradius of the basc of a cone 58 Mereasang at the rate of ina i 10 i
3 con'minute and the altiude is decreasing at the rate of 4 :;)) m| :'i‘!:[[‘; 13)
em/minvte. The rate of change of lateral surface when the ’ :
radins = 7 cm and altitude = 24 ¢m, is PERCETPIRRIPNE [IRF: - - U §
x S (c) decreasingin |, — | and increasing in | ~,«
(@) Smom'min (b)) Tmem'/min 3 B !o_c]a ! et L» ]
(¢) 27mam’ ‘min (d) None of these P51 e )
80. The maximum area of a night angled triangle with (#) increasingin | 0, e _’ anddacrcasmgm' —..?"
hypitenuse b is R - - &
" 87 x5 sy judx =
@ 22 ® o ’ .
> n
© »2 @ ¥/ @ ® =
- © 0 @
81 1 flx} is continuous and j‘ £y =4 i the valniiof SR.  The soluticn of the diflerential equation
0 ! & + Xy + cosec{y) = O 15 oqual to:
3 dx
the integral Ix F(x yex is () 2cos(x)=x2=¢
0 ) 2aos(a)-y3=e¢
(@ 2 ) 18 (©) 2sin(p)+yi=e
© 16 @ 4 (d) sin(ny)«y =e

x

82, The arca bounded by y — | = <x|and y + | = x| 18 x ¢ &
1420/ dl‘l'lt"[l = jdv=0 is

89. Ifthe solution of

| y

(a) 3 by 1 / /

© 2 @ o w :

83. Let the veclars :75:2;+23'+imd:1_(: 8+ e | = ¢, (e1s an arbitrary constant), then & s

i 4} +4F be two sides of a triangle (;) i b 2

ABC. I G is the centroid of A ABC, cy 3 (d) Nooe of these

s 2 (A (-';}2 o 9.  The prohability distnbution of & rendom vanable is given
? below

() 2§ b) B

© 4 ¢ =2

- - ol

L ———— |
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921.

92,

93 .

95,

96.

7.

Then, A0 < x < §) is equal 1o

1 3
1) ) ) 0

b 7
© o (d) 0
The length of the perpendacular fram the paint (1, - 2, 5)
mﬂnlmcpmnnﬂ-xmgh(l 2, 4)andpamllel|mhc line
X = ¥ = 0 and «x 2y
#Jz-5=0is

fl‘ 1 9

() - b \{;
73

(c) "71 @ 1

The range of 2 Jsin v + cos 5 — 7 is
@ [2.42] ® [3V2.2]

<) (—SJEJE) {d) Nonec of these

—4— dy s equal 1o
2 ~cosx
2mﬁ
@) 5 (b) 5
4n’J§ .
<) 9 («h o5

Aand B are independent events of a random experiment
if and only if

@ PAB)2PANnD)

(b) P(A|B)=P{B|A)

(& P(AIB)=PAIBYH

(d) P(A | B) = DA | BY

The equation of a common tangent 1o the parabolas y = x°
andd y = —{x -2y 18

(a) y=Hx-2) (b) y=4(x-1)

©) y=d4(x+1) W y=dx+2)

Negation of the satement (p A1) »{rv g)ls

(a) ~{pAD>»-{rv g

b) (~pv-)virvy)

€) (paralraq)

) pArtdA(-tA-~g

The pumber of different permutations of all the letrers of
the word PERMUTATION' such that any two consecu-
1w letters in the arrangenvent are nesther both vowels
noe both identiacal is

100.

101,

102

103,

164,

(@) 636 x5!
{c) 33 %615

(h) 57x 5%
(@ T«T1x5

The cocfficicnts of 0 in (1 + .\']1°l
(-x+ "2)100 ) corevivee
@ 1 b -1
) 0 i 2
! ! —' arein AP then,

qJ" l'tp pJq
(@) pog racinAP
) P g Fareim AP
2:3:18
) T TarcinAP
For
(@) prg=rareinAP
The coardmates of the foot of perpendicular from the poant
(2, 3) va the liney = 3x+ 4 isgiven by

(37 -1 (-1 37)

@ iamin) ® (157
10

() (g ‘"’] () [‘“

I'he circle tomching the y-axis at a distance 4 units from
the origin and cutting off an nlercept 6 from x-axis s
) x:’f: 10x -8y + 16~

) X +y25x-8+16-0

() x:*y}tia -2y-8=0

(d) x=‘y’i2x»y 12=0

The points A4, - 2, 1), B(7, -4, 7). C (2,
1, - 3.4) are the vertices of n

) tetrahedron (b)  paraliclogram

() rthambus (d) sguare

IF'A. B, C, D) are 1he angles of o quadnlateral, then
oA +unB4uaCsetanD
ColA+cot Boot C+¢o D

() cotAcot Beot CootD

(b) tan Atan Blan C tan D

) ~tmAtmBtan Ctan D

(@ ~ctAcot Beot ConD
Let==1 be acomplex number and Jet &= + iy y 201

5, 10)and DY

"'l & is purely real, then | 2| s equal to
@A) o by |oF
{©) L (@ 1

| wf*

- - ol

L ———— |
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5.

100,

107,

8.

109.

If the roots of (rr: ‘ h:) X -2 (he s ad) x + Eed=
0 are equal, then

a ¢ a b
) == b —=+—==0
(B} AT \b) T
a ,’
€ === @ a+b=ct+d
d ¢
' EL A L L'
kim . 75 -
0 (@ e Il - 3x)
fn3s b n3s
{a) 6 b} 3
fnl w3 T
© p (d) 6

ne .o
i 7, =cos— +isin—, wharer=1.2,3, ... 0, then the
n* n*

value of Im =y za23..2) 38
"-pon )

Tt f{x) be a polynomial function satisfyng
17 1
f(x) fl: |« fix)+ fl P | IAL)=65and/ i} ure

m GE then ('), [Y/)3), f{f:) arein
(#) AP b}y GP

(¢) Boih (¢} None of these

In four schools B, B,, By, B, the percentage of girls
stadents 3 12, 20, 13, 17 respecnively. From a school
sclected at randam, one student is picked up at randam
and it is found that the student 15 a girl. The probability
that the school sclected 15 13, is

6 10
(a) 3—1' {b) 3
13 17
) 6 (d) &

For real sumbers v and v, we define x8y iff s— v+ JS "%
an irrational number. Then, relatson R 1s
(a) reflexive (b} symenetnic

(C) transitive (d} Nooe of these

PART - IV (APTITUDE TEST)

DIRECTIONS (Qs. 111-113) : fheze gueztions are to be
answered on the basis of the pic chart given below showing
how a persan’s manthly salary is distribiged over diffevemt
espense heads,

Houase Rent
30K

111. For aperson, whose moathly salary is Rs 6,000 p., how

112

113,

114,

115,

116,

many items are there ca which be bas 10 spend more
than T 1,000 pm

) 1 by 2

© 3 4

Ihe annual saving for such a person will be approximately
(a) T3.000 (k) T10 000

(€) TI5 000 (d) T16, 560

The monthly salary for o person who follows the same
expense pattern, bat has a petrol expense of Rs 3 pm, is
(a) T2,.500 {b) 3,000

ey T3.000 @) I6300

IF NATION 15 coded as 467234 and EARN be coxded as
1634 then ATTENTION should be codad as =«

(a) 41270561  (h) 956143654

(€) TEHAI12743 () G77147254

In the following figure, how many cducated people are
employed !

Fducat O-O Employed people
peopie

O -+ PBackward people

A-o Educated peaple

Emploved people
Backward people
(a)y 18 b} 20
(c) 15 @ 9

Aman is Bomg west, He runs 437 in the clockwise derection
sl then another 1807 in the same durection and then 2707
the anticlockwise direction. Which darection is he facing
pow?

(a) Soush

(c) West

(b} North-west
(d) South-west

T — —
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L 2 & Kk 4 & I & 8 1 2 § J& & L J

117. A s thebeother of B, A 1sthe brother of C. To find what 1s
the relation between B and C. What minkmum infoemation
froem the following is necessary?

1y Genderof C (0 Gender of B
{2) Only{y) (b) Onlyin)
{¢) Esther{i)or(u) () beh () and (is)

I8 o class of 20 students, Alisha’s rank is 13th from the top
Muanav is 4 ranks above Alisha. What 15 Manav's rank

from the bottom 7
{a) 10tk ®) 1k
¢y Yt () 12th

119, [n this question, there are three statements followed by
coaclusions numbered 1and IL You have 1o take the given
statements to be true even if they seem o be at varjance
from commonly known facts and then decide which of the
giver conclusions logically follow from the three
sutements.

Statements: All books are ledgers.

All pens are keys.

Some pens are books.
Conclusions: | Some ledgers arc keys.

I1. Some keys are books,

{2y if'only concluston I tollows.
(b) ifonly conclusion [ follows.
(€) ifneither I noc 11 follows,
(d) ifboth Iand IT follow.

120, [fix was a Friday on 1 January 2016, what was the day of
the week on 31 December 20167
{a) Saturday (b) Friday
(€) Monday (d) Sunday

PART -V (ENGLISH)

DIRECTIONS (Qs. 121-125) : Road the passage carvfiliy and

choose the best answer fo cach question ot of the four

altermatives.

“People very often complain that paverty is a great evil and that
it is not passible to be bappy unless cac has a ot of moncy.
Actually, this 15 not necessanly trug, Even a poor man, living in

L& 4 & % & & Q& R L 1§ & 8 & § 1 &I Q& L 12 ¥ _§ & &L L K 3 L )

a small hut with noee of the comBorss and luxures of life, may be
quite contented with his lot and achieve a measure of happiness,
On the otber hand, a very rich man, living 10 a paksce and enpoving
everylhing that money can buy, may still be miserable, ol for
example, he does not enjoy good health or his only son has
taken tocvil ways. Apart fom this, he nsay have a ot of business
worries which keep him on tenterhooks mest of the time. There
15 a linmt 10 what money can buy and there are many things
which are necessary for a man's happimess and which money
CANNOL Procuse,
Real happiness i1s a matter of the right sttriude and the capacity
ofbeing contented with whatever you have is the most impostant
ingredicnt of this attimde™,
121, The phrase “on tentethooks" means:

(a) m a sate of thoughlulness

(b) inastte of anxicty

(¢) ina state of sadness

(d) 1 a state of forgetfulness
122, Itis true that:

(1) money alone can give happiness

(h) moncy always gives happiness

() moncy scldom gives bappincss

(d) mwmey alone cannot give bappiness
123, Arich man’s life may become miserable ifhe

() has evil son, bad bealth and business worries

(b) does not enjoy good health

(c) has business worrics

(d) has business worries and his only sova has taken w

evil ways

124, Which of the following 18 the most appropriate title to the

passape?

(1) Poverty, a great evil

(b) The key of happiness

(c) Contentment, the key of happiness

) Moncy and coatentment
125, Which of the following statement 15 truc?

) Only n peor but contented man can be happy

(h) A poar bus contented man can never be happy

{c) A poor but contented man can be happy

(d) A poor but contented man is always happy

-
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SOLUTIONS

PART -1 (PHYSICS)

™

) Flectrosmix force acting between two paint charges
M AaCULT
1 e
“
426 r*

Electrostatic force actng betweon two point charges ma
medivm of drefectric constant K 1s

_ | G14; 25 942
4x(Keg) 1y 4x[56q) (1)
3N Q, Q,
by ¥ 4 ' ]
() ‘

By Gauss law

Oy
Charge on mner plates g’ﬂ—’*o, Q, Q0.
= T ~7
(-0 4-2 =
So, | el 351/ I\
th) Bvlaw of conservation of momentum
* A d
Fyi=1Py

.

0= m|3ﬂ." } "“-‘}l F 2y
v 15( 20

S0, 7 o 157 + (-20)°

J625=25mis
(c) Let v, is component of velocity paraliel to the
magnetic ficld and v, 15 the component of veloaty
papendicular to the magnetic field.

Duie 1 component v,

magnetic loece F = qv BsinQ < 0 (= 6= 0)

So v, remains unchanged bat due to component v,

mugnetic force act lowards centre 1.¢. moving it circulor F
qvH sn 90 = qvB. So padls 15 helwcal with the axis parallel

(o magnetic feld B

(n) In meter bndge experzment, 11 15 sssumed thar the

reastance of the £ shaped pistic s noghpble, bus

sctually it 15 not sa. The error created due o this is

called end enor. To remeowe this the resistance box and
the unknown resistance must be interchanged and then
the mean readmng st be taken

0. () When metal ball 15 passing through magnetic field,
addy current will produce and 10wl oppose the motion, so
it will take more bme.

7. fc) Far A u=-15cm, {~~20cm

1 | | |
30, =t ———=—— = - =
vV, -15 -2 vV, 15 20
e} - 0= o] 5 v 300 &0
> - — - - 2>V, =— m
v, 3 vV, 300 AT -
ForB,u=-23cm, f=-20cm
=) ey a2
N 25 20 -V, 20 25
| 5 . _
= —= >V 100 am
vV, 5§00

So, distance between image of A and B are (1)

8. (b} Applving energy conservation between points A & B

—mV/’

-

For complete arcle,

¢ 160cm

|
P

N
S mVi + mg2L)

(~G0yem

r /
V= JSel
Vi = el
1 sl 1 | I e
,oye mV | '.‘QJ |
ll\.l:l,_f 27 m! , §
KEy, I i 1 =~ |
- Jm\” 1'“'{9: )
9,  (n) Foragroup of posilive charge, net polential al any
poant 15 never zero but elecinie freld can be zero
02 12
C 4
Here, E=0
V=i
10, (a) For the Jongest wavelength W enut photo clegiron
he ., he 6.63x107" x3x 108 B
== > A —— 5~ 310mm
A o 4x1.6x10
1L (¢) Fld at the center of & ciroular coil of radivs r 15
Kol
3= 2o

12, (¢} Refraction index of the material of the peism

y

\
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A g lf/\ } B‘_'] } from equation (1), we have
Cos ] mxA
= cot -—%- - i ['.'p:col%' P=7 ; =px Al
T sn’ sin - 3“R0A
¢ 5 Hence density of nacleus is independent of mass number
_,,.,,(5 _J - vin| A+s ]Df_ A_A By 2. () Wehave
2 2 2 2 25 3 Ay =Ny
—w-7 J) | 6
=8, =n-2A _)!-a_l-?n_) 5 == 2
13 W M YeA, Yax258x107 ygax3x10™
Y - » -y
o !*(—({le. 11). (\{‘;'ﬁ)“ 2% = _\___‘_‘Uxm‘_!
Dl Y1 (B-vE 1 m 15x107 1
w  (Gh-dhY B 22. (¢) From formula, drift velosity, V, = neV, A
15 ) N : l.ﬂ '
—I— =TT AN, x1070x1.6x107" x2x107
Mg~ - 625 * 107
= 23, (¢) Usng Ampere's circustal law, magnetic ield for long
=03 | strasght wire of Grenlar cross-section 15 given by
lmg B- uolr E B
Fae iN=03%50%98= 147N [N -mg] T Aok Sldadess
16, (w) From Brewster's law Forr>a
ey B-—% ~Bx-
= - lan 60° -,/5 2nr T
F s ! thul
Usinsg Snell’s law of refraction pi = L M. W ' .

sinr

:axim’;T-T:':—"?j- -

. | 1 ] s At tenminal velocty, ball mose with ceastant velocity
= r=sn | = e cF =
el = Fp™® .
. X ' 3 = s * Froovare = Weaght ol ball
17. ) NXraysare emitied when target metal is boenbarded 9 F e * PoVE = PVE
with high energy electron. = Foiom ~ PVE - PVE= (p-py) VE
Using. p - J2mF
18 (¢) Using. p -p\'gll '—")l] -Mg[l
W e o §
Here B, “E; = 1 O3 L < \
2m -\ 25, (.) A
' J my \ zs s Sy S -
19. M Using Gauss's law, ¢ = 4
€0 4=
Here, q = charge inside the closed surface 3
]
*[(=2q)+
o= 24 (20)+% c .J’f
o A" iI—s
=5 aq For series combination
i
SR W | . 4 T
1 Ct e T =y 2 MO=T A0 C= i
20. (¢) Radius of nucleus, R~ RyA* AT N A get b
Mass of nuclens 26. {(c) InRutherford model, ¢ revolve around the nucleus in
Density of nucleus = solusse of anclous circular path. Now, according to classical theory of elec-
tramagnetism, an accelerating charge radiates energy in
_mxA oot e s s e e farm of EM waves and here motion of ¢ is carcular so it is
P=3 R aam REOpeE = also accelerated, therefore it will rachate energy and finally
i collapse 1o nucleus.

- - ol

L ———— |



27.

3L
32,

33

My Given, Haght of cylinder, h=20 am Acceleranon due
to gravity, g=10ms?
Velocity of efflux v~ Jlgh

Where /i 3s the height of the free surface of hquad froen th ¢
hole

— \j;’.\ll(ll 20 =20m's

M) Resistivity (p) is given by
m

y ne’ v
With increase in temperature, number density o increnses
and relaxation time © decreases. But n is dominant over t
Hence, resistivity (p) decreases
(€} We know that

F_vo hly
I 2x d i

5 2x10%=2 % 107 x ;._2 22=x s x= F5=14
)

A :

B

Y=(A+B).(A.B)

A.H

Substituting different values of Aand B, we get following
truth table

A B Y
0 0 )
0 1 0
i 0 q
1 | {l
Hence, output is always zero.
W
@) We bave,
1= Ey 28
Rue RN+

As. Pd across second cell = 0 E

" E o |
= Esdr =0+ V=E-IR) _' '_‘M"—* H/r—

3
S F- 2B 0 Jr’
Rin+n
R
>R4r+r~2r=0 — W
= Rer rl
: 48
{c) Number of moles af gas, #= na :

AQ = nCy AT [ F = constamt = (= (.',']

.
-

Rx20«60R~60% 83~ 4981,

"
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35.

41,

(@) Chven,

Capacitive reactance, X = 1000
Inductive reactance, X ~ 2000
Resistunce, R~ 1000

Impedance. £ = JR: HXp-Xc )

2= J100% + (2001007 = 10052 Q

RMS value of current,
Vins 20042

- 10002

(d) We know tha

Al = [ AT

= (6.241 -6.230)=6.230x 1.4 = 105x AT

= 0.011=6230=14% W AT

= Al =126.1

) T‘(—H' 126.1

= ?'," 153,11 °C.

So fiearest opion 15 (d)

=-2A

PART - Il (CHEMISTRY)

. [l l}
u.—.—:R o
I8 L] L

Forsccond line in lyman scrics

oha

"3
F 8
: 4-3.4-;]-411 _SR
T b o I

() Incase of amons having sime charge as the size of
ankon inereases, polagisibility of anson also inereases

(c) Incase of transition element, the order of Gilling of
clectrons in varions ocbital is 3p < 45 < 3d. Thus, 3d orbital
15 filled only when 4 ocbital gets completely lilled,

h) PCL = PC, + Cl
1 1
Moles at ~ . -
supslibe i
Male fractivo l ;
ar equilibonm
J‘
Patisd pressure 3 3
ot equiliboum
o
x
=3 3.7 =p-3
P B3N
() Cannizzaroraction is given by aldehydes having no

a-lydrogen atom in the presence of conc. alkali. Aldol
condensation is given by aldehydes and kesones having at
least ote a-atom m presence of alkali of in presence of acids.
(n) The reaction given is
Cr, 0 +Fe®* +C,0 2 » Cr* + Fe¥' +C0O,

"3
Cr03 — 20"

T — —
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43,

On balancing

140 + Cr,0% + 6 — 2Cr* + THO ...(i)

Fe — e+ e i)
CO ——» 200,+2¢ . d])
Om adding all three equations, we get

OO + Fel' + CLOF = [4H" + 3¢= ——

20" 4+ Fel' + 200, + THO
Hence the totad no. of electrons myvolved in the rection = 3
(b) Fortr or higher substituted benzene denvativies, the
compounds are named by tdentifying substituent
positions on the ring by following the lowest locant rule.
(m) E,; reaction proceeds via carbocation formation,
therefore greater the stability of carbocation, faster will be
the E, reaction,

(A)
5}
Cl
g e L Wi e
(H)

NG s Ay, X o

()
NN NN

()

45,

47.

vk

(fve hyper
cmpugsiing vinchue)

{Hesomance
stabilise)

NN NN

'l ot siakly

Thaus correct decreasing order of the given halides towards
dehydrohalogenation by E, is:

D>B>C>A
() Molar conductance of solation is related to specific
conductance as follows :

1000

Ay = K% ~Aa)

_— .
(0. fmol/ cm’)
= 6.3« 1072 % 10" ol “'em® mol ! ~ 630 ohmy ) ¢’ mol ™!
) Hydrazine (NH,NH,) docs not contain carbon and
hence on fusion with Na metal, it cannot form NaCN;
comsequently hydrazine does not show Lassaigne's test
foe nitrogen.,
() Salicyhic scid because 1t stabilizes the comesponding
saticyiate iom by intramolecular H-bonding.
(€) AJi= XA M (Reactant) - XA M (Product)

=3 % (- 1300) - (- 3268) = 632 & mod
(€) A conformation is defined as the relative arrangerent
of atoms or groups around a central atom, obtamed by the
free rotation of one part of the molecule with respect 1o

Ay =(6.3 % 10- chm e 1y x

49,

51

52,

rest of the molecule. For a complete rocation of 3607, one
part may rotate through any degree say 0.1%, 0.5%, 1° ex.
giving rise to infinite number of relative arrangements of
group {atom) around a central atom, kesping other part
fixed
() The subshell are 3d, 44, 4p and 5z, 44 has highest
energyas v + ( value is maximum foe this,
(@ In Brl, molecule, there are 5 bond par and one lone
pair of electrons with the central atom,
) 1= U+ PV (Bydefiniton)
AH= AU+ A(PV) at conslani pressure
AH= AL+ PAV
{¢) Generally, nor-metal oxides are acidic i nature and
metid axades arebasic in nature, ALO, s amphoteric.
(¢) Numnber of meg. of the acid = (.04 = 1) =4
Number of meq. of the base = 0,02 = 100 =2
- Number of meq. of the acid left op mixing < 4-2 2
Total wolume of the solution = 200 mL
.. No.ol'meq of the acid present in 1000 mI of the solutica
=10
ar No, of eq, of the acid in 1000 mL of the solution
-1 s
1000

Since the acid 5 monobssic and completely lonises in
solution
001 NHCI=001 MHC
Thus {H"| =0.01

S pH=-1log(001)=—(-2)=2

OH
@ [A]is o=<:><

() Number of togal tons present in the solution is known

as van't Hott factor (7).

fioe KC, i=2

fir NaC’, i=2

for K.50, (=3

0693 . ., 2303 .
k= =20

R
g oo = X 431010 = 448 tmi = 7.5 hrs

0.693
(d) Hardy- Schulze rule explains the factors thar affect
the coagulation or precipitation by an clectrolyte.

) Fluorine doss not show vanable oxadation state as i
is the most clectrongganve element and shows only —1
state.

() V=347, V¥ =347 = 3 unpaired ¢lectrons

Cr = 3d° 461, O = A4 ' = 3 unpaired elecirons

Mn = 3d%4s%; Mn®* = 3d% = § unpaired clectrons

Fe = 3d*4:7; Fe?* = 34* =~ 4 unpaired clectrons

Hence the correct order of paramagnetic behaviour
V<O =Fe <Mn™

L ———— |
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61. (d) Omngong from left tonght m lanthanoid senes wms,
size decreases i,
Ce > Th* > Er** > Lo™,
62. (d) Ox:danon number of hydrogen when 1113 bonded to
metals in binary compounds 15 —1.
83, ()

SN ~.~CN=NH
OT - sact+ el _'@Q
lﬂ‘(r
C,-('HO
O
/)

64. () All compounds are tertiary alkyl but bond formed
between carbon and kxdine (C - I) s weakest bond dueto
higher difference in size of carbon and jedine.

65, () Due 1o partial double bond character of

COH bond
66, () Thisreaction procesds in the presence of anhydrous
AICL or Cul7l,
67. @) Hoflimann bromamide degradation reaction:
O
|
Hewd niohie
NH,
+Na L0, + NaBr = 2HO
Arcline

68. (b) Ascarbic acid is the chemscal name of vitamin C

69, (b) Nylon 6, 6 has strong intermolecular
H-boading.

0. () Pyridine (CHN:)is anewtral unidentate ligand,

PART - lll (MATHEMATICS)

71. (a) Since, total possibie subsets of sets 4 and 2 are 2V
and 2%, respectively.
According to grven condition,
2% 2" =156
2@ Y-n=2x@2'-)
On comparing both sides, we get
=P and 2"V -2
=Sa=3mdm-n=3
sm=6andr =13
Now,m+n=6+3=9
72, () f(x)cos™! S
| x"+41 )

T4,

75.

[ 1\ / 1 \
f(x) = sin 'Isiu'?l ‘.sin'|| |J

n)
or f(,\)\ [0.-;]

(a) We are given that A, P, B are 3 * 3 matrices and -
B| = 5, [BA'| = 15, P*AP = -27

w |-Bl=5=|B|=(-1] x$ =B =5
[BAT| <[ JAT| = -5x{aT
> Ia\TL =-—3

; 2
= P HP=-27 [+ WA
s (~NPF=-27=2Pf=9 = [P|=23
() Here, fx) 15 continuous on £

= f(0) = lm f(x)= hm [f(x)

el =+l

£(0)~sn0-0

bim f(x}= lim{s" +a) =a

- o0

lim f(x)= lim(sinx) =0 [+ a=0]

]

Now, Aty =3,

(3= lim f(x)= lim f(x)

) y )

fB)~b(3)+3~3b=3

lm f(x)=-3

ey

Jor43=-32b=-2
a+b=0-2=-2

Firstly check continuity of fx)
Atx~ -3

LHL~bm f(-3-&)=m3-(-3-k}=&
h—+0 Ly

RHL« lim f(-3¢h)=0
A0

f-3=6
5 Ax) 15 contmuous at x = -3
Atx~3

LILL= lim f{3-h)=6
A4

f 2
if ]
(2]
L+l

= 5in

_—sin';'lll _l ]

L 0+1)

>15=(--SMT|

PY AP = -27 = [P'] - 1Al - [P|

0,

ol

J-x f x<-3
Six)=1 6 if

jsxrs3;
Isx if x=3 I



JF =T Em S S OO T S O S I N R N IO YR O R S W OO S R I N O O B O O A W O S B . e

78, (@) We lm'c given thar,

Rll.L:&,{‘(Nh}:&M(BoM:6 X+ 2y e a=1 x4+ 3y+de =k
f3)=6 \"St'l(l.-k’
- fix) is continuous ar x = 3 1 2 1
«  Ax) is continuous evervwhere o A I 3 4
®» &8 L 5§ 10
Now check dlﬂ“m“lhl")’ﬂrﬂl‘)a'x" -3 . 1(30_20)-2“0-.‘)’ l(s-‘\)-lo_lz‘z_o
LHD=-1 , RHD=0 =2 A=0
- fx) is not differentiable at x = -3 S Given system of equation 35 consastent.
Now check differentiability of fix) at x « 3 Therefore, A ~ 0
LHD=0 RHD~ | [ 2 1
= fx) 15 not differentiable at ¥ = 3 y o3
34
- ) o2 5| - =0
- « * P s kl ’ ‘0

130 - 20) - 210k - 4K%) + (5 - %) = 0

-« DOpu i
Ipion (c) is correct. 10~ 20 + 8K + Sk~ 3 = 0

76. () Lety=con's S 15k + 10=0 =34 - 3k+2=
d l*.\‘\ =2 k-DE-D=0 = k=21
. in? - Hence, the real values of £ e,
1 ~—45i0° | cot™ | [—— '
M‘\‘h{ ( J:-xﬁ} A=2mdB=1
A+B=2+1=3
1 +cos 20 ) 79. (a) Letr, ! mnd # denote respectively the radius, slant
— (om n 3 height and height of the cone at any time 7,
J ~kop Then, £ =7 + 4
di dr dir
= —d_ s’ (cot™ (cot B))) =3 ’fI= 2r 7 ’AI
dt  dr  dk
d = I—=r—+h—
- an'n dt dr dr
o dl
fre=Tx34+ M x(4)R
_i[l-cmm;-il-xi ot
@l 2 &\ 2 [._.%z_,md @ _ ]
dfl =x 1
-#ai > 12=-18
77. (a) Letthe number of studenis who take only Math be x Where =7 and i = 24, we have
and anly Chemistry be y. R=72+24
M C =28
‘ dl dl
o ===18 = —=-3
dr =
So, from the Venn diagram, we have total number of ll';‘ :l'dclmthchtm\l e
stuclents who ke Math =x = 30 and ake Chemistry =y + 2
According to question, we have e dt dae i
= {3 %4 TR {-3)} = Sdx enymin.
30= _lg( r+30) B0. (d) Letanghtangled tnangle OAB with h hypotencous
100 Lel ZDAB =+

12 now DA= h coss and OB = h sine

-  x=270and 30= EB‘HJ') ' 1 .
= " 2 _ 312 5 =28 .

. y=220 ~ Arcd: 2 *OA 0B 4Il‘(zsm- ooe-)-_‘h’mz.

Xty 30= 270+ 220+ =520,

Formaxinwm » = 458° = % h*

- - ol
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= angle between /5 & I,
5. () l-I'-.f(-"W‘ lx(-3)+r-2)(2]+2:4
o o Bt
Put = = Jl-4+(—x— 9+16+4
= 2xdeway 4
' SoaR = | -3-(:48]
= jfﬂhﬂ-5 =2 s»i 9
puta -3

82. (¢) The given curves are
yol=<|x|umdy+1=|x| 2 +
. =

85, (b)/(x) = In -\':Ml_ln[x +;A 1”.]
\ Xt +1 ol

| 1
=iy ;‘]]
Clearlyrange is 0, 1]

86. (b) Wehavee<mand

y
Here, AC = /141 =2
Area of ACBD = 4 Arga of AOC

‘4’!"\'0.&*0("4*’1-‘!'!‘2

- -

83 (b) Givcn\'ecmazc AB=2i42]4k fix) =5

and :\t 2+4 J +-lk
Centroid G of tangle has position vector AG can be

(logle+x))°

_ e+ x)loge + x)— (= + x)log{m + X)
(4 x)e + x)flogie + x)1°

obtained by putting A as O, Bas 2 oz,uk and C as : -
In [0, o), denominator > 0 and numerator < 0, since, ¢+ X<

R T F k. T+%

i ;_.:_‘+B.(j_o+1, 2j+k+2 [+ 47 +4k Hemoe, 1(x) is decreasing in [0, )
' 3 3 87, (¢) r. ¥ (sin x) dx

AG i‘ﬁ‘l_'ﬁ (s v) s an odd fusction

By property of odd & even fimction

" ———
e 3P +5=3 g
Now, —=x|AGT +3=33+5=38 For f-+) = - fix) then j_aj(.r)«ttfo

84, (b} Givenlines/, Land/ are

f..v:-E__\"l_:-'l = f'.tz(sm.t)dt =0
ATy e 0 P
5l 3 88. (n) Wehave x‘—d';ﬁ 'y + cosec(xy) =0
x—1 2 I+
L i caa o]
&~ = X | x-—+ ¥y |+eose{xy)=1{
3 dx
! du dy
1 TV s UHn=xp= ==y x-
e 3 ,3:—' . © o dx dx
-3 ‘; 4 ~. Differential equation becomes
[3-mi0] '
hLi 2 =0=a=. v’£+cmu:0 = - 5in u o = x *dx
J3 n“T..t dx

e
e o T —————— ———— ——— T — T — -
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80,

91,

Now, integrate of getting equation,
= I sinw du = I.’( Y
= x242eoku=c = 124 2eos(xy)=¢
(b) The appearance of = in the given equation
y
siggests the substitution Zuw
-‘.
=3 (v = wdy 4 ydw
So, the given equation can be written as (14 2¢*)
(sedv+ )+ 2e* (1 —u)dy = 0, whach 1sa vimable
separable form

“ L 2 e o =0
M ’(" l’
{1426 dy
= || —— du 4 |===0
I'utlo"] IJ‘

= loglus2e" | 4log|y=loglel
u+2" v =c

= {x+ 2ye"" ) = o comparing with given general
sofution, wegel &= 2

b
{€) As we know, ZP(I:)’I
=1
0+K+2K+2K4 K+ K 42K 27K + K=1
9K + 108" = 1
10K+ 9K -1 -0
1087 + 10K - K- 1=
1OKK + 1)~ 1 (K + 1) =0
(K+ 14108~ 1)~ 0

As the probability cannot be negative. So K must be
greater than 0
1
K=
POy« HX~ 1) AX~2)
FRAX 3 KX~ 4)
=K+ 2K« 2K+ 3K = BK

vl

10

(a) Ghvenlinesaex+y - 5-0&x Qy+32-5-0
i)k

Direstionratioof line= 1 1 —1|=1-4)- 3k
1 -2 3

_E ll -I‘ '-_-_x.._.":_‘._.i—_»)

quation of line: i 3 T

Dnlxlwdpapmdkuhr&mpmm(l -2, 5),
Poit Pl +2,2-34%, 4-320)and Q(1.2,4)

2.

93,

—iich  le o8 b
PQ.O1-4j-3k) =0, A3
Then,pocmrl L_s.
2

A l

Su.PQr —
(a) —ﬁfbmx+cosx<f
:OuerlnnLusr f\r

-
> -2 <2sinx+cosx| \54\'2

: n
X+ —
(d) Given. 1 = i ——_.4;_ &
"2-cm.-.x
1
* a
l.= I LS .. } 1 &
pl-Cos2x 44 2-cosdx
. 1
r
4
X
Let 1, = jﬂz_mxd\
)
-X
v f{=x
( x) "-cus.’.[ \]
-X o
-$_m)‘ = ~f{x)
f{x) is an odd function. Thus, [, = 0

T -]

S o) W
gix) 55 an even function

w dx
o - Ty ?}—ﬁ

Now, | = |, = ;?ﬁ“‘_
i |

2 tan" x
| + tan” x
n! woc”
s
Put tan x = ¢ = secs ¥ dr ~ df

e o T —————— ———— ——— T — T — -
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95.

97'

(d) Given that 4 snd 8 are independent cvents,
PANE) = P(A) PLB)
PAAB) PA)-P(B)

M| 8) - ~XA)

PB) PUB) w0
PBAAY PRy P(A)

BlA) = = =B
And PBID POA) P A) A
POAB) = P(A~B") _ P{A) - P(AN8)

PCR") P(B")
_ P - P(A)-P(B) _ (AN - P(B)]
PORE) P(E)
P{d) P(B")
A B) = ———=P(A )
| PE) (B A)

From eqns. (1) and (i1)

A\ By~ PAK)
(b) Equaticn of langent of parabela y = x? be
oyt al AN
2
u__
d 4
Solvewith y = - (x - 2

|x-%=—(x-‘.’]2

2 2
X 4x(t-d)—sd=0
A B
Here, Discrimmant = (),

,
(t .4]’ - 4.[4 : 'T]—o 1P =0 t=0Dort=4

Putvalueof tineq. (i) theny=4(x - 1),

(d) Weknow that—(p > q)=pa-q
Cellparyosrv@iElp analArva)

=(panalra-q

(b} The kiters other than voweds are: PRMTTN

Number of permulativas with no two vowels together 15
!

;; * 7(' % 5t

Fmﬂwmnougthwcpamumtimsthc mumber of cases in

which T's are together is 5t = 8C; = §!

So the required number

-9,—:7(7;‘5!.-5!@6(\-5!-57~(sn1
(¢) Given expression 18

A+ 0" (1 —x+

= (1 4+ (1 + )1 - x + x5

-1 +x(l+ \.S)IOO

= coefficient of X% in (1 « ¥ (1 + '
= coefficicat of x*° in {n+ t’)l

99,

v coefficient of x** in (1 + '™
In the expansion of (] + ‘ 100
Since 50 and 49 are nt mnlupleo( 3.
S0, coefficient of X and 49 in the expansion of (1 +
r‘)lw s 0.
Coeeflicient of X" in
{1+ t)mo(l - X+ x‘:')]"'l 15 0,
(b) 1ig=rh Wir+p), Vip+gyarcin AP
| 1 | |
rep qn' pha_rip
> F-rer-¢ = A e AacinAP

100, (b) Lt the coortinates of foot of perpendicular from the

point P (2, 3) (say) om line v = 3x -~ 4 be A (2, ().

N-3
-2
Slope of given line, m, = 3
Since, both are perpendicular.

mlxm:=~l

0 3:(3:-1

a-2
2> 3P=—a+ll A0
Also, the point A (e, [I) is oa the given line
So, A (o, ) satesfy the equation of the hne,
S P=3la+4 L AiiD
On solving (1) and (21}, we get

e
- 10‘“’10

Slope of AP,

-

37
So, coordinates of foot of perpendscular are ( "; 10
(n) The given situalion is possible with the 2 circles.
Considering centre at €, then xmtercept
“PQ=6
;-unm-cp( 0
tor »° '11"’3.(’2_[)"::0 A1}

-6.2"-:-9

yeintercept 2% e =0 . f1=¢
PB=12PQ =3

OA=C, B=4

In APC, B

xvintercept = 2,/g”

PC, == JoB2+ B =\
PC,= §

mdm—,ﬂg’;f"'-c—'s
+/‘ =25

f"t g’-’ﬁ_)g'zS
g -c=9

/-09-151-4

and ¢ = f

———_—-—‘—_-—-‘H——_“-HF-qﬁﬂlwq———_-—_"““-—-“-H-““F”—‘q-—"_—-‘H—-—_“-——“—_'-H__——“”-”—"‘
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Equanon of circle 15

Piyilxe8y416=0

In given optiom correct is

rz"yztl(lx S+ 16~90
102, (b) Here, the mid-point of AC 15

442 2.5 1410}

[ 2" 2

T-1 4-3 7+4 T
[Eitaden 1

2 2 b
- - - -~ &)

So, the diagonals AC and BD bisect each ather,
= ABCDisa parallclogmm

As|AB|=37 427 + 6% =7 and

AD =y 12 4 37 = 35 £ |AB]|

711
J=-l3 5 | and that of BD is

105,

106,

Therefore, ABCD is not a rhambes and natugally, it cannaot

be a square.
103. ) A+B+C+D-2x
A+B=2n—-(C+D)
tan (A + B) = tan [2n - {C + D))
=—tan (C + D)

EAvanB  @aCeanD
l-tanAtwnB  1-tenCran D

=» (tan A + tan B} (I - tan C 1an D)
= «{l ~tan A tan B) (tan C + tan D)

107,

=> tanA +tanB - tan A tan C tan D - tan B tan C tan

~[(tan C + tan D - tan A tan B tan C -
B tan D))
= @At tand ranb
“~tmAtm Btan C+ tan A tan C tan D

an A tan

+tam Atan Btan D < tan Btan C tan D
Daviding both sxdes by tan A tan D tan C tan D, we get

tan A &mnB’o tan € 4 1n D

unAmnBum(‘unD

_l_‘_l*l-l
tnD tnB unC tamA

=Dt B oot O~ cot A
smA+-tnB+anC+tan D
COLA+cotB+cotC+cotD

“tan Atan B tan C tan D
M, () Letom=x 11y

0~ D2 V(X ~1¥)Z _
lf--~' isreal, then w s real
-2
Wz
-z

Dzl vyeDand l-z20 . |zl=]

108,

(u) Singce, molsmequal

{"(bf + {N‘Q}’_ 4(ﬂ‘ v b )(c'z-d’)
= &% « katd 4 Babn'f

= 4P + 4l + e lb"a"
= 4 + A — Sabed -
= 4 (ad - be)* = 0

"_-(:.
N AN X
@ - tm 38 -1"-5"+1

=0 (0" 07T )l - A1)
X x 1

i (1;7 15" )e

13l (o™ — 1) in(1-3x)

Cud)(/nd)

L_
-6
ro rua a e IR
(€) s,=cos—y +ismM—y I=cos—y *Isin—y ;
n n pe n
2o Ju e .o
-»«cos—-ﬂ’sm— . I, =008+ (5 —
n’ n n n*

consider b (2 z,25...2,)

= lnn[ms{%(h?do....on)}
"

n-am

n

' l’sin{g,-(] F 23 bt n)”

an(nol)l

J]

= |sm | CO84———=} 47 sm{
ne-esw J

- oS 4 isin = el
2 2

(b) Smce, fx) 1s a polyncanial function satistving
y ' by

f(r)-f[llzf(t)-o[l—J.

P ) X

L =Tt el er flxye <" el

If f(x)=—x"+1, then f(d)=—4" +1265

S0, fix)~x"+1 Smece K4 =65 - 4" ;1. 65

=n=3 . f‘t)?.‘l"‘l =5 f"(z)?:h’}

LA =N S =38, fxh) =38
Sinee, 1y, 15, Iy arc ia GP.
SR [, £5) arcalso in GP

109.{b) Total po. of students in four schools

=124 20413 417=62

———_—-—‘—_-—-‘H——_“-HF-qﬁﬂlwq———_-—_"““-—-“-H-““F”—‘q-—"_—-‘H—-—_“-——“—_'-H__——“”-”—"‘
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Now, ane student 15 sclected at random,
. Total ouscomes = 62¢
N, no. of students in m‘hml B2 =20,

No. of ways to select a student from B, = 20¢,

200, 20 10

62¢, 62 31

2 Required probability =

110, (0) xR >0 x 45 =J5 isan mrational oumber
Sy eR
So, Kisreflexive,
(\}lg, I)c & because ﬁ 1= v@ = ."f.*' 1
which is an irmatiomal number
But (L V3) £ &
2 R s not symmetric.
We have, (5, I),(1, 2/5) € R because
Go1e5=2451
I 1-25 + /5 =1-4$ areisrational oumbers.
Also, (S, 2435y R and 52545 -0
which is not an irrational numbers,
LS WS e R
Soy R is pot transitive,

PART - IV (APTITUDE TEST)

111, (b)  Onwoitems, savings and howse rent, hie has 1o invest
more than R 1000,

12, (@) Savings per month — G000 % 238, = Rs 1380
Anpual savings = 1380 = 12 = Rs 16,560

113, () 1075 =500 =3 1007 = Rs 3000

114, () NATION

I|||
4
7T<3

o

ds

N @ 3+6-9

116, (d) Clearly, the man initially taces in the direction OA. On
moving 45° clockwise, he faoes m the direction OB
On further moving 1807 clockwase, he faces m the
directon OC, Fmally, on movmg 2707 antichockwise,
he faces in the direction OD, which is South-west

117, (d) Without knowing the sex of C, we can’ be determined
whether B is sister of C or Bis brother of C. Ssmilasly
without knowing the sex of B we can’t be determined
whether C 15 sister of B or Cis brother of B, Therefore,

118, (a)

119 (d)

120, (%)

121. (b)

122, (d)
123, (n)
124, (©)

125 ()

Hence. the answer s (d)

BY
\\ 290"
B
..\ 3 .
DN
g N,
& \a
D ¢

both (3) and (it) are pecsssary.
Manav'srank fromthciop= 15-4 = [1th

Manav's rank from the bottom
=20+1-11=10th

Some pens are books

Some books are pens. (conversion) (I-iype)

All pens are kevs. (A-type)
Some books are kevs
([+ A= l<ype conclnsion)
Same keys are books
(Conversion}

= 1 follows,
Same pens are books. ([-type)

All books are Jedgers. (A-lype)

Some pens are ledgers.

(I+ A= -1ype)

Some ledgers are pens. (canversion) (I-type)

All pens are kevs. (A-type)
Same ledgers are keys.
([+A=Lnype)

I follows,

Year 2016 “was 2 Jeap yeur'
- Namber of days in 2016 = 366,
= 52 weeks + 2 odd days
Now, 1¥ January 2016 was Friday
Sa, 30™ December, 2016 was also Friday.
Hence, 31" December, 2016 was Saturday,

PART - V (ENGLISH)

I'he phrase “on tenterhooks™ means a state of
suspense or agitation because of uncertainily about

2 future evenl.,

The passage clearly shows that money alone can’t

give happiness.

All these three pomts given in the oplion are

discussed m the passage.

‘Contentment, the key of happiness’ suits the best as

the title of the passage.
This fact 15 clearly mentioned m the passage



