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Physics

1. (c) Increase in potential energy

= Final potential energy — Initial potential energy

_ GMm [_GMm]
g "
5
__5 GMm N GMm
6 R R
_1 GMm _ 1 GMmR
6 R 6 R?
1 [ GM]
= T H -
6 g l g= re j
= ] mgh [ h= E1
6 I 5
2. (b) To break the covalent bond in a

semiconductor, energy equal to forbidden energy
gap is required.

3. (a) Given, A=60°and §,, = 30°

_(A+8m] .[60°+30°]

sin| —™ |  sin] ————
2 )_ 2

So,u =

. . B0°
sin— sin
2
sin45° _ 1 2x+2
= =__x2=
sin30° 2 J2x 42
“XN2_ 5
2
Wo T} —L
sinC
1
or Je=_1_
sinC
- 1
or C=sin™ (—] =45°
J2

4. (c) Faraday constantis a universal constant.

5. (c) If acomb is run through wet hair on rainy day,
then it will not attract small bits of paper.

6. (b) Given, x = 9t2

9d, »
v=—"=_—(9t%)=2(?) =18t
)dr()

10.

11.

12.

a_ﬂ_ﬁ__usr)_w

dat® dt
So, the graph between acceleration and time is a
line parallel to time axis as acceleration is

constant.

also,

. (d) The minimum negative potential V, is called

stopping potential.

Here, Kmax = 10 €V

So, the stopping potential, eV, = K,
= eVy=10eV

or Vo=-10V

. (b) Thermal radiations exists in infrared part of

the electromagnetic spectrum

. (c) Forathin uniform rod, moment of inertia about

an axis unuuyii 1S centre perpendicular to length

=
12

Here, M=(m, +m,)

1 2
I =—( + my) L
12mw b

(d) Thetime period of a particle executing SHM is
given as

T= 21{\/7 fDlsplacement
Acceleration
—2
—op (3107 _ oo 1
12x1072 2

=n=314s
(d) A transformer is essentially an AC device, it

does not work on DC. So, voltage developed
across secondary is zero.

(=}
. [ 1 ] =1
60 60 180
Let the minimum distance between the poles be d,
then, _d 1, n
11000 60 180
or d=11000x -~ x L =3m
60 180
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13. (b) Stefan’s constant, o = 54 (where, E is 21. (a) AD=BC =/(5)° +(5)° =+/25 +25=+/2 x5cm
T + -2
q q
energy/s area) AT B
— [ML2 T_z] — [MT—36—4] \\ //
- MU T “E .
[T [L%] [6°] ~D s
14. (b) Time period of oscillaton of mass m OA E,
suspended from a spring K Ee N
e [m
T= 21‘[\/; Y% 1D
-q +29

15.

16.

17.

18.

19.

20.

If the spring is cut into two halves, then the new
time period.

. m_,1m m_T
(a) Given,/=20A
R=25Q
t=1min =60s
O Heat produced, H = /2 Rt
=(2)% x 25 x 60
=4 x25 x60J
=6x10%J
(b) Frequency for a mass m executing SHM
1 |k .
f= o \m ...(i)
When the mass is increased by 4 times, then the
new frequency

1 [ dgl |k

f'= A :i
4dm 2 2m\m 2

2n

(a) For isothermal process, dU = 0,

i.e., internal energy remains unchanged.
For a cyclic process, dU = 0,

i.e., internal energy remains unchanged.

(c) An electric charge in uniform motion produces
both electric field and magnetic field.

(a) For photoelectric effect to take place, the
incident wavelength (A) should be equal to or
smaller than the threshold wavelength (Ay) i.e.,

A< Ag
(b) ;X' +,He* 0. "
9Y19 R 8211 1H1

According to the conservation of mass number
19=18 +1

So, the mass number of changed atom =18

22,
23.

24,

0 AO =BO =CO :OD:¥cm

The electric field,
_ 1
Camg r?
_9x10° x10 x107° x4
\ 25 x 2
=7.2 NC'along OD
_9x10% x2x10 x107° x4
B 25 x 2
=14.4 NC " along OB
_9x10° x10 x107° x4
B 25 x 2
=7.2along OC
_9x10% x2x10 x107 x4
B 25 x 2
=14.4along OA
Resultant of E and Ep, E; =(14.4-7.2)
=7.2NC ™" along OA.
Resultant of Eg and Eg, E, =(14.4-7.2)
=7.2 NC " along OB.
Since, E; and E, are perpendicular to each other.

0 E =/E? + E5 is along 45° to OA upward.

(a) For an adiabatic process, TV" ™" = constant.

So, [E4

Eg

Ec

Ep

(c) The correct relation is Vs > v > v,

As  v=16FT v =173 [AT
M M
[RT

and  Vp, =141 m

(a) Due to reverse biasing, in a junction diode the
potential barrier increases.
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25. (a) Given, Vp® = constant

2
or VmTﬁ = constant or - constant
Hv H Vv
2 2
r._v ™_2v
T2V T2
(c) Warming of glass bulb due to filament is an
example of heat transfer due to radiation.

or o7 =4or

26.

27. (a) Vertical component of earth’s magnetic field is

B, = B, tand
where, B, = horizontal component of earth’s
magnetic field
6 =angle of dip.
Total intensity of earth's magnetic field

B=, 3-2/ +B§
=\B% + B [-tan3 =tan 45° =1]

=42 5_,
=144 x04 x107* T
=5656x10°T
=05x%x10*T
28. (a) Generalised formula for apparent frequency is
fa = EV%%O
ovF v 0O
According to the question source is stationary,
vs =0
[V +y
her=gln
a HT 0
Observer is moving towards the source
v+ v, ﬁ,
O f, =f" 0
@ H v
where, v = speed of the wave
v, =speed of the observer
f = original frequency of the source
29. (c) Magnetic flux linked with the secondary due to
current in the primary.
@ =Ml
O d& = M%
dt dt
0 Induced emf in the secondary
& = d& = M%
dt dt
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where, M = mutual inductance =15 H
dy_ 5
at 1x107°
O € , =—15 x5000V
=75 x10°V = 7500V

=5000A/s

30. (c) Magnetic field at the centre of a toroid is given by

31.

32.

33.

B:HO Ni
21U

where, n = zl = number of turns per unit length
T

of the toroid.
(a) Magnification produced by the lens

m=!=—3 O
u

Applying lens of formula, we have

v=-38u

w_1.1
v u f
0 1
-3u u 012
or —1-3_100_25
3u 12 3
or -4 .2
3u 3
__ 4 _
or u=-—m=016m
25
(b) Rate of change of momentum of the object,
Ap mv2
T=F ="
At

% Ov? (where, mand r are constant)

(d) Consider the given circuit,

The circuit can be redrawn as shown below.
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The circuit is a balanced bridge. We can remove
the capacitor between Cand D.

C
A B
D
Thus, equivalent capacitance between A and Bis
_c., C
Cg=—+—_=C
'AB 2 2

34. (b) Time period of a suspended magnet is given by

T=omn |l
MB
where, | = moment of inertia of the magnet about
the point of suspension.
M = magnetic moment
B = magnetic field
When the magnet is broken in length

T2—2n/"

] 2 ]

o T[T e [nE
2 mLIZ

Here, mand m’ are the masses of the magnet and
L and L’s are their lengths.

grg@“

2 2
35. (b) Let length of the original spring is L.
K, K,
—ore— 0 —we— — 00—
—[—>  — [é — gL—)
As we know that,
Spring constant, k O L
length
0 k IZI —
L
ko2
L

36.

37.

38.
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3
k, O o
O k72 = 3/2L = g
k 1/L 2
3
0 k, = > k
(d) Number of half-lives in 40 min
= ﬂ = ﬂ =4
Ty 10
Amount of the substance remaining aftern

half- lives

§ NOE@E Mool =1

where, N, is original amount of the substance.
Amount of the substance decayed in 40 min.

N, _15
N'=Ny-N=N, - o =19y
0 ° 16 16 °

- SFZ x100%Hof Ny
=15 x6.25 % of N,
=93.75 % of N,
(c) For isothermal expansion of an ideal gas
pV = constant
] pAV + VAp =0
For container A,

Pa (V) +V (8p) =0

_vap _ .

-A (i

v p 0]
where, p, is initial pressure.

For container B,

O Pa =

pg (V) +V (15 Ap) =V
O pg=-154p ... (ii)
From Egs. (i) and (ii), we have
5 _ 2
Pa = % :5 B
2
O m, ==mB
A7
g 3m, =2mB [-pOm
(b) For monoatomic gas,
v "% 25 anac ¢, =R
1T T P =
CV1 3 1 1
L _5 _3
this gives G, = P Rand G, = 5 R
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39.

40.

For diatomic gas,

Cp
y2=CV2 =7/5 and sz_Cv2=R
2
7 5
O C, =—R and =
P22 G, 2
Now, we can write,
v _n1Cp1+n2CJp2
™ n G, tn Gy,
5 7
Cp1 sz §R+2R_E:§:15

(d) Applying conservation of mechanical energy,
we can write

10 m/s

1 1

~lw® +-mv® =mgh

2 2

where, his maximum height reached by the sphere,

v is linear velocity and wis angular velocity of the

sphere.
1ln/ﬁ+%mv2=mgh [ov=or]

2
0 1 2mr na
2 5 r?

+ T2 =mgh

L =mgh
5 2

7 >
— mv© =mgh
10 g

2
h:lxv —7

Vi T 10870
10 g 10

98 98

(b) Suppose depth inside the earth is h.

h

As we know that, inside the earth
R -h0O

9 TR 0

41.

42.

43.

44,
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On the surface of the earth
1

gs O g ... (ii)
From Egs. (i) and (ii), we get
g _(R-hR* _R-h
9s R® R
0 1_R-h
4 R
R= 4R 4h O 3R =4h
h= R.
4

(c) Range of a projectile is maximum for angle of
projection of 45°.

The nearest value is 43°. Thus, among given
values of angles of projection, range will be
maximum for 43°.
(c) Resistance of a wire is given by

R = &

A
where, p = resistivity, L = length of the wire
A =area of cross- section of the wire

Equating initial and finial volumes of the wire, we
can write

AL=AL'= Ax(2) O A':g
. R _pL/A _[L'O0AD
R pL/A s
_@LOO A O
52/25
0 R'= 4R = 4(5) =20 Q.

(d) Magnifying power of a telescope is given by

m=29
f,

e

If the focal length of the eye piece is doubled, the
new magnifying power is given by

0 m =

(d) GivenV =250V and P =500 W
As we know that,
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45.

0 R=V2/p = 250 x 250 Consider the circuit in which by applying KVL, we
500 can write
V,-6+1x20 =V
=925 _1250. = 0rlx20=V

(a) As the battery remains connected. potential
difference (V) of the capacitor remains constant.

49.

O V,-Vg=6-1x20=6-30 x10° x20
=6-0006=-5.9994 V
(d) Given, power P = 3D

Suppose dielectric of dielectric constant K is ‘o 1 1 __100
introduced between the plates. Now, capcitance of P 3 m= 3 cm.
the capacitor is U= —25cm.

C'=KG Applying lens formula, we can write
where, C, is original capacitance. 1 1 1
Initial energy stored in the capacitor v u f
1
U =2 Gy V2 0 1.8
2 v 25 100
Final energy stored in the capacitor 0 1.3 1 _3-4_-1
U, :1C'V2:1(KCO)V2 v 100 25 100 100
2 2 v=-100cm.
Clearly, Y _ks1 0 U > U, Now, again using lens formula we can write
Y 11
As, Q=cv v ou f

0 Vremains constant and C increases.

As, focal length of a far sighted person deceases

O Qincreases . T _1,1._10 [ f<17cm]
46. (a) Power of the combination ~100 : 1'_71 1:0
= O —<— -
P=h+h u 100 17
= Peoncave * Fronvex _ -17-1000 _ -1017
o 100.p ' 100 1700 1700
50 Y 1700
— 0 u> =-17=-1 t opti
or 2=P, ..+5 u 1000 m (nearest option)
or  Fonae=2-5=-30D 50. (a) Force per unit length between the two parallel
47. (a) Critical angle (6, ) for glass water interface can current carrying wires
be written as
Sin eC = LHW = LB = §
ablg 3/2 9
0 6 . =sin" (8/9) i A
48. (a) In the given circuit, the diode is reverse biased.
Only drift currant flows through the diode. —r—
o 200 Foto g
j L 2mr
- Mo ;i —Mohi r=
omed) '’ 4nd 2]
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Chemistry

+ +
1. (@) yN—CH—COO~ H;N—CH — COO~
| g

CH, CH,
g O
CH CH,
N 0
H,C CH,; CH,
Leucine 0 +
H,N—NH =NH,
Arginine

+ +
HyN—CH— COO~ H;N—CH— COO"
0

a
CH, CH,
O a
CH, C==CH
O +0 O
C HN NH
+ IIIH2 \/
C
H;N—CH, 0
Lusine ) H
Histidine

Leucine is not a basic amino acid while others
three i.e., arginine, lysine and histidine are basic
amino acids as they have more number of amino
groups than carboxyl groups.

2. (c) In qualitative analysis, NH,Clis added before
NH,OH to decrease [OH] concentration. NH,CI

suppresses the ionisation of NH,OH due to
common ion effect. Otherwise basic radicals of
group V and group VI will be precipitated along
with IlIrd group basic radicals.

3. (a) 11.2LH, gasatNTP =0.5mole of H, gas =1 g
ofH g
WizEio 121 6w, =108g silver is deposited
w, E, w, 108
in half an hour.
Therefore, 108 x 2= 216 g silver will be deposited
in one hour.

4. (c) A.[Co(NH,) ] *® inner orbital (d®sp®) complex
B. [Fe(CN)4]*" inner orbital (d?sp®) complex
C. [Ni(NH,) ¢]%* outer orbital (sp®d?) complex
D. [Mn(CN) 4] inner orbital (d®sp®) complex

5. (a) For a cyclic process, AE = 0. In cyclic process,

system returns to its original state after a number
of reactions.

prepp
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OH
N ) 0

6. (b) Stepl.CgHy —C==0 & c,Hp oo O
0 0
H H
(A )

OH H

Step Il. CgHg— C— O+ CeHy—C-L=0%",
“
H
®
OH H
CoHs—C—0 + CGHS—?— o —
H
CeHCOO™ + CgHyCH,0H

H™ is obtained by fission of C O H bond of (B). It is
transferred to (ll). This is the slowest step.

7. (d) R=K[A]* (i)
2R = k[4A]* ... (i)
Divide Eq. (ii) by (i)
2=[4]"
R = K A2
x=1=05
2

R = k(400 A)"?
Rate = 20k[A]"/2
Rate becomes 20 times.

8. (a) Diesel is fraction of petroleum having C;5 - Cig

composition and boiling point in the range of
573 - 673 K. Generally cetane
[CH; — (CH,);, — CHs] and a-methyl naphthalene

CHj

are its main constituents.

9. (b) Organometalllic compounds must contain, at
least one metal-carbon bond. Methyl lithium,
CH; Li is an organometallic compound.

10. (b))  N,0, — 2NO,
Initial 1 0
At. equil. 1 0

Total number of moles at equilibrium
=(1-o)+20=1+a
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1. (b)
© NHq
CHCl, L COCl,—%— NH,CONH,
]
COOH NH—C
CH /

SH=coon, o CH,

POCI, A /

NH—T|:

0

Barbituric acid

Barbituric acid and its derivatives are used in
medicines as hypnotics and sedatives.

12. (a) B

White phosphorus (F,)
It has six P — Psingle bonds.

13. (a) Natural rubber is a linear polymers of isoprene
and is also called as cis-1, 4-polyisoprene.

It is a linear 1, 4-polymer of
(2-methyl-1,3-butadiene).

CHy

O
—C — — mﬁ:,lﬁ addition
nCH2 _C CH= CHZ polymerisation
isoprene
CH, H CH,

ChHp—
>c —C < >c :=c<
—CH, CH, CH, H

Natural rubber

isoprene

14. (a)
A XeF, sp3d?
B. HO sp®
Cc. PCl sp’d
D.  [PY(NH,),]*" d sp?

15. (d) A new carbon- carbon bond formation takes
place in Friedel-Craft reaction and Reimer-
Tiemann reaction.
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16. (b) C4HCHO + (CH,CO),0 (oM

453 K
o0
CeHsCH==CHC 0@ [T HQ/HY
65 @, ~CH, COOH

CgHs CH=—=CHCOOH
Cinnamic acid

h h
17. (@) A =— = —
mv  \2mx(KE)
A=
2mx=200
)\2:L
2mx50
Ao %450 _1
A, 200x1 2
A iAp,=1:2

18. (c) CuCO, Cu(OH), .  Cu,0 +COs H,O
(A)

Cu,0+C [ 2Cu+CO

19. (b) ®)
Name of the
Formula

compound
A. NaNO4 Chile salt petre
B. Na(NH,)HPO, Microcosmic salt
C. NaHCO,4 Baking soda
D. Na,CO;00H,0  Washing soda

20. (b) 2MnO, + 4HNO; - 2Mn(NOg),
+2H,0+ O,
2Mn(NQO;), + 5 PbO, +6HNO, M-

2HMnO4 + 5Pb (NO3), + 2H,0
Permanganic
acid (violet pink)

21. (c) Edge length of (NaCl crystal) unit cell
= Ay +15-)
22. (d) Magnetic moment [Ino. of unpaired electron.
Zn?* =3d"%4s° unpaired electron=0;
pu=0
Ti** =3d"%45° unpaired electron=1

p=Jnn+2) =173
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23.

Sc®* =3d°4s° unpaired electron=0;
n=0
Mn?* =3d%4s° unpaired electrons =5
u=15(5+2) =5.91
(a) Order of solubility of fluorides of alkaline earth
metals in water is

Halides of alkaline earth metals (except Be) are
ionic solids and are therefore are water soluble
and their solubility in water decreases from Mg to
Ba due to the decrease in the hydration energy.

However, fluorides of alkanline earth metals
excepts BeF, are almost insoluble in water.

28.

29.

30.

are : (i) electron capture, (ii) position emission
(B*- emission) and (iii) alpha particle decay.

(b) Kerosene is a thin, clear liquid formed from
hydro carbons obtained from the fractional
distillation of petroleum between 150-275°C
resulting in a mixture with a density of
0.78-0.81 g/cm® composed of carbon chains that
typically contain between 6 and 16 carbon atoms
per molecule.

(c) Poly tetrafluoro ethylene (PTFE) or teflon
O CF, — CHRJ), is an addition homopolymer. It
is used as lubricant, insulator and in making
cooking wares.

(a) The IUPAC name of the given compound is

24. (c) 3-methyl cyclohexene.
Element %  Atomic  Mole  Simplest CH,
amount mass ratio ratio . 3 5
20 1.66 5 1
=166 =1
¢ 20 2 1 1.66 6
46.66_ 3.33 31. (d) The correct representation of a complexionian
N aee6 14 g, 03 = is [Co(NH;),(H,0)ClI%".
6.66 6.66 32. (d) Atoms and ions having inert gas configuration
H 6.66 1 ——=666 — =4 (such as helium), i.e. stable (half-filled) configuration
1 1.66 have high ionisation potential, i.e. it is relatively
26.68 1.66 easy to remove an electron from a partially filled
(0] 26.68 16 T =1.66 @ =1 valence shell, where Z is lower but it is relatively

25.

O Empirical formula = CN,H,O
(a)Ki+l, O- Kig or [T+, O I3
from KI
On increasing concentration of Kl and |, two fold

33.

difficult to remove an electron from an atom or ion
that has a filled valence shell, where Z is higher.

(¢) AH = AE + An, RT

where An, =number of moles of gaseous
product — number of moles of gaseous reactant

and three fold respectively, the concentration ofKl, For H(g) + 1,(9) == 2HI(g)
becomes two fold. An,=2-2=0
Th AH =AE + 0 xRT AH = AE
26. (b) (+) - Sucrose HPH/H” 24 (b)us, * or
(C12H22044) R . Calcination is used in metallurgy proceeds only
D (+C) ;{gch)JCOSG+ D g—Her(J)ctose with the expulsion of some small molecules like
(+6 20o) (CeHi200) water, CO,, SO, etc. without any chemical
Maltose MM Glueose Glucose changes. e.g.
(CioHp0044) .
e 2Al (OH), T AL®, 3H;0
.
Lactose M27H"+D ()-glucose FeCO, % FeO CO,

27.

(012H22011)
+D(+)-galactose
Hence, A =Sucrose, B =Maltose, C = Lactose

(a) A decay process is possible only if accompanied
by the release of energy. There are three different
decay processes that increase the n/pratio. These

35.

(b) INI(CN),)1* =[Ni (CN),1*~
In this complex, the oxidation state of nickel is +2
and that of (CN) is — 1.

0 xX=+2+y(-1)=-2
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36. (d) From Arrhenius equation, 42. (d) (i) Fluorine required energy when an electron
E is removed, i.e. ionisation energy.
logk=logA- ——2a - .
2.303 RT (i) Fluorine releases energy to add one electron,

37.

As the activation energy of a reaction is zero, the
rate constant of this reaction becomes zero. It
shows that the reaction is independent of
temperature.

(c) 1. H,S304— trithionic acid is an example of
polythionic acid.

43

i.e. electron affinity (- 328 kJ mol ™)

. (b) Liquid hydrocarbon is converted into mixture of
gaseous hydrocarbons by oxidation oxidation can
be complete or partial. Complete oxidation is
called combustion which is shown by the
generalised reaction as

[Bn+ 10 ame
ﬂg U(]? CnHZn+2 + BTHO2 DIJ:]’I"
HOO SO SJ SO OH
O o nCO, + (n + 1) H,0O + Heat
(0] (0]

. H,S, or HSO 8 OS SHis an hydrosulfane.

The compounds (1) and (1V) do not exist.
2He4

44,

Cannizaro reaction — NaOH

Stephan’s reaction — SnCl, / HCI

38. (b) PNmm2 ™. B Clemmensen reduction — Zn/Hg —Conc. HCI
1 Pd - BaSO
242 —oN' 244 Rosenmund’s method — —— ———4
o6 CMIL ™ — o4 Pu Boiling xylene
;
—ohn
PNm- gc 45. (a) Atomic raddii as well as ionic radii increases
30 — ' 28 en: down the group. All the element of the nitrogen
15 P [0_ g 4 Si family contain same charge, i.e. - 3.

39.

40.

41.

(b) When cold H,0, is added in cold mixture of
K,Cr,O; and conc. H,SO, (i.e. K,Cr,O; in acidic
medium), a deep blue solution of blue
perchromate is obtained as,

K,Cr,O, + H,SO, - K,SO, + H,Cr,O,
H.Cr,O; + 4 H,0, . 2CrOt 5H,0
Blue perchromate
(d) In blast furnace the highest temperature is in
combustion zone. In the first stage, coke burns to
produce CO, which rises temperature.
C+ 0, &b COz Heat

This reaction is exothermic and hence temperature
is 2170 K. It is known as combustion zone.
(b) HgCl, distinguishes formic acid and acetic

acid. Formic acid produces a white precipitate with
HgCl, solution. Acetic acid does not give this test.

46.

47.

Thus, the correct order of ionic radius of nitrogen
family is N® < P~ < As® < Sb®" <Bi®~

(d) Chlorophyll is responsible for the synthesis of
glucose (carbohydrate) in plants.

In presence of oxygen, haemoglobin forms

oxyhemoglobin.

Acetyl salicylic acid is known as aspirin

Vitamin B, (Cyanocobalamin, Cg3H;gO4N;4,PC0)
contains Co?* ion.

(a) Strength of acid is indicated by pK, value.

Higher the value of K, or lower the value of pKj,
stronger is the acid. Among the given aromatic
acids, the strength decreases as follows

COCH COCH COOH COOH

5586

(0]
0 tho-effect
HO CO OM 2HgCld-  Hg,Cl ortho-etiec
Formic acid Mercurous (lowest pK, value)

+2HCI+ CO, |



Www.prepp.in 'repp

Your Personal Exams Guide

Ortho-effect The effect of a group is maximum at

e.g. paracetamol, aspirin, phenacetin etc.

ortho-position due to nearness, is called OH
ortho effect.
o]
O o O .
48. (a) CH; O CO CHO CO CHiI ﬁﬁgg
E NHCOCH,
o Paracetamol
o (4-acetamidophenol)

CH;OCH= CH COCH,

a,B-unsaturated ketones
Among the given compounds, the compound
present in option (a) is readily dehydrated in acidic
medium due to presence of acidic hydrogen with
O OHgroup, In option (d), the strength of acidic

50. (d) Analysis of NH; cation

Take small amount of salt in the test tube and add
NaOH and heat. Add Nessler’s reagent [K,H,l,] to
the solution, brown ppt is obtained. It confirmed
NH; ion.

. Hg
hydrogen is less. NH, + 3NaOH + 2K,[Hgl,] O/ \NHQI

49. (a) The chemical substances which are used to Nessler's Hg/
bring down body temperature during high fever are reagent ogide of million'sbase

called antipyretics,

(brown ppt.)
+4Kl + 3Nal + 2H,0

Mathematics
1. (c) Given,P(AU BF P(An B) On putting the values of m=-1andc = ++/2in
O P(A)+ P(B)-P(A nB)=P(A n B) Eq. (i), we get
O P(A) + P(B) = 2P(A n B) y=-x+42
O P(A) + P(B) =2 x P(A) P(B/A) 3. (c) mBD? + nCD? + (m + n)AD?
. ppray= (AN B)D =mBD? + nCD? + mAD* +nAD”

2.

H

(*) Let the equation of tangent be
y=mx+c ...(i)
Given equation of circle is
x*+y?-2x -2y +1=0
Its centre is (1, 1)
and radius, r =2 + 2 —1= 1+ 1-1 =1

We know that, if line y = mx + ¢ be a tangent to

the circle, then c=xr1+m?
O c=+W1+m? ..(ii)

Since, the tangent line is perpendicular to y = x.
O mx1=-1 (-mm, =-1)
g m=-1

On putting m = —1in Eq. (ii), we get

(
c=x W1+ (- =2 1+1=2.2

P(A) H

B n M D m C
=m(BD? + AD?) +n(CD? + AD?)

= m(AB? + 2DM [DB) + n(AC? - 2DM [DC)
=mAB? + m[2DM [DB + nAC? - n[2DM [DC
= mAB? + nAC? + 2DM(mDB - nDC)

= mAB? + nAC? + 2DM(mn —nm)

=mAB? + nAC?

4. (a) Let the height of the pole be BC = hm.

In AABC,
tan2a =

x|
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C
h
a 2a
D 2h A X B
and in ADBC,
tana = h
2h + x
h
0 tana = Ehx
2B;ﬁ+ 1
O tana = ﬂ
2tan20 + 1
ad tana (2tan2a + 1) =tanxx
2tana 0_  2tana

OJtanaR2x ——  + 1= ———
% 1-tana E 1-tana

O [4tana+ 1- tana]=2

O tana - 4tana + 1= 0
0 tang = * 4164
2x1
_4x12_4z:2/3
2 2
O tana = 2+ /3
Taking g Sign, we get
O tana = 2-+/3
u tana = tan15°
0 a= 15 or 1
12
sin[x]
5. (d) Given, f(x) = %fOr[x] #0
B) for[x]=0
LHL= lim f(x)= lim SN+ XD
x-0 x-0" [
_ sinf1-1_sin0_,
-1 -
RHL= lim f(x)= lim Sn(1+[X)
x-0" x-o0" [X]
0

Hence, limit does not exist.
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6. (b) Given equation of straight lines are

y=(2-V3)x +5

and y=(2+\/§)x—7
On comparing with y = mx + ¢, we get
m=2-3
and m,=2++/3
O tanezu
1+ mm,
_ 2+43-(2-43)
1+(2-+/3)(2+/3)
_ 28 _ 2B
1+(4-3) 1+4-3
0 tan9=§=\/§
g 6= 60

. (c) Equation of plane passing through (-1, 1, 1) is

a(x+1)+b(y-1) +c(z -1 =0 ...()
Also, it is passing through (1, — 1, 1).
O a(l+1)+b(-1-1) +c(1-1) =0
O 2a-2b+0c=0 ....(ii)
Also, required equation of plane (i) is
perpendicularto x + 2y + 2z =5.

O ax1+bx2+c¢c x2=0
O a+2b+2c=0 ... (i)
Eqgs. (ii) and (iii) are identical.
0 a _ b _ ¢
-4-0 4-0 4+2
O i:i:g
-4 -4 6
a b _c
D 7:7:7:)\ sa
55 3 (say)
O a=-2\b=-2\c=3A

On putting the values of a, band cin Eq. (i), we get
=2\(x +1) —=2A(y =1) +3\(z -1) =0

O A [-2x-2-2y+2+3z -3] =0

ad -2 29 3z &F 0

d 2x+2y-3z+3=0

. (d) Given, g(x) = f(tan? x - 2tanx + 4)

On differentiating w.r.t. x, we get
g'(x) = f'(tan®x — 2tanx + 4)
x (2tanx sec?x - 2sec? x)

= f'(tan®x — 2tanx + 4) 2sec?x (tanx - 1)
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10.

11.

f'(x)> 00xJ ﬁ) gﬁ

Also, 2sec®x > 0 0xJ ﬁ) gﬁg x 0 ﬁ) gﬁgivenﬁ

g

But tanx —1>0 OxJ ’75
2

0 g'(x)> 000 @Z}T;ﬁ
T T

Hence, g(x) is increasing in i
’ Ha’ 28

. (a) The total number of sample points in a sample

space of single throw of two dice, n(S) = 36
Let E; =Event of gettinga sum 7
E, =Event of getting a sum 9
U E={(16)(61),(25),(52),(3 4),(4 3)}

O n(E)) =6
and E, ={(3,6),(6,3),(4,5),(5,4)}
g n(Ey) =4
O P(E1):n(E1):£ :1
nS) 36 6
and  P(E,)="E2) = 4 1
nS) 36 9
Now, P(E; D EF P(Ejr P(Ey)
:1+1:6+4_E_£
6 9 36 36 18
(b) Compiler is a system software which

transforms source code written in a programming
language into another computer language.

m t2f(x) — x3f( t)

(a) Given, li =1
t- t-x

Using L’ Hospital’s rule, we get
£2F'(x) — 2xF(t)

lim =1
t- x |
O X?f'(x) - 2x f(x) + 1= 0
20000
0 x“f'(x) - 2xf(x) +i:0
(X2)2 X4
dofx)d_ 1
O il =—_
ax sz H x*

On integrating both sides, we get
fx) -, 1, _ 1 2
=+ +¢c O f(x)=—+cx
x2 3x® ) 3x

prepp

Your Personal Exams Guide

Also, fy=1 0 1= +c(1)?
3x1
0 1=14c 0 2=
3 3
12
O flx)= — + 5
(%) a3l

12. (c) We have,

13.

1
1+ x

|
Let ! =Isin %tan‘1 1_7)(%#
0 1+xp

Put x=cos20 0O dx=-2sin20d0

o I=- sinEthan'1 ﬂ%sin%de
O 1+COS29D

-2
2sin”® 5 cinop d
2cos26§

sin E{Ztan'1
I*"g

= - (sin %tan'1
J 5]

= —J’sin{2tan'1 Vtan?8}2sin26 de
= —J’sin{2tan‘1 tanB}2sin20 do
= —J'[Sin(29)] 2sin20 d6

= —I23in226d9: —I(1 - cos46) dd

sin400]
= - - + C
% 4

O
NI= oo

cos 'x + % x 25in20c0s 20

[mimj]

O

Hr 1 122 xxH+C

2 2
. -1 X 2 g
sin” ' x +Z=41-x +§c_7
2 40
But /= Asin"'x + BxyJ1-x> +C

0 :1
2

oo

—sin"xﬁ+

N =

and B-1
2

1

Hence, A+B=1+7=1
2 2

(c)LetE=(1+x +x3 +x*)'0
=[+x +x3(1+ 0] = (1+x)°(1+x%)°

:[1000 + 1OC1X1 + 1OCZX2 _+_“.+10ng9

+C

-xU _
X 5ix = Asin”'x + Bxv1-x2 +C

+ 10010)(10] ><[1OCO1 + 10011 X(Xs)

+ 1002()(3)2 + 1003()(3)3 +

1
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14.

15.

O Coefficient of x* inE =1°C, x'°C, + '°C, x'° C,
_ 10!
6! x 4!

:10><9><8><7
4 x3x2x1

x1+10x10

+ 100

=210+100= 310
(a) Let equation of circle be
x2 + y? +2gx + 2fy +¢ =0
Given equation of circle is
X +y?-4x+8=0
The centres of above circles are (-g, —f)and(2 0).
Condition of orthogonality is

2019, + fify) =¢; + ¢,
O 2(g x(-2) +(f) x0) =c +8
0 -4 & 8 (i)

Also, the assume circle touch the line x + 1 =0.
O The perpendicular drawn from centre to the line

is equal to radius.
O g + 1 g + f2
0 -g+1=4g? +f% -¢

Ve
On squaring both sides, we get

g2 +1-29 =g® +f% -¢
O c=f>+2g9 -1
Putting the value of cin Eq. (i), we get
-4g =f% +29 -1+8
O f2+29g+4g+7=0
0 fP+6g+7=0
O Locus of centre of circle is y? + 6x +7=0.

(c) Given,

sin3x 1 293057 + smgﬁ2
3x0
f(x) =|cos3x -1 2Fcos? 3X —sin? 3X
) i 2H
tan3x 4 1+ 2tan3x
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On differentiating w.r.t. x, we get

d, . 3x 3x|j2
—(sin3x 1 2 osf + sin=—"
dx( ) EF H
d . 2 3x0
f'(x)= |—(cos3x) -1 2 052 7—S|n =
(0= [y c0s%) % % 24
9 tan3x) 4 1+ 2tan3x
ax
. d 3ij2
sin3x —(1 2 osf + sin—/—
dx( ) H: H
d ) 3x0
+[cos3x — 2 0s2 - sin* =
x EC 2 H
tan3x di( ) 1+ 2tan3x
. d O 3x 3x[f
sin3x 1 2— os + sin—
ax EF H
+lcos3x -1 29 Ec:osZg - sin2§ﬁ
dx 2 2
tan3x 4 di(1 + 2tan3x)
X
3cos3x 1 2@:033 + smsxﬁ2
=| 3sin3x -1 ZB;OS n? 3;@
3sec?3x 4 1+ 2tan3x
sin3x 0 ZB:osg + Sln%ﬁ2
+|cos3x 0 ZE]cos EX - sinz%ﬁ
tan3x 0 1+ 2tan3x
sin3x 1 2x%x2 ﬁ:os 3x + sm%ﬁ
X B3 snng + = COS%E
+| cos3x -1 2 2005g xg sm%x
- 2sin % ><§ cosgD
2 2 2
tan3x 4 (0 + 2 x 3sec? 3x)
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At x=(2n+ 1)1 O (8+a)’-4x4a=20
3(-1) 121 O 9+a®+6a-16a=0
fg=] 0 -1 A-1)+0 0 a?-10a +920
34 1+0 0 (a-1(a-920
0 1 4(0_1)XD_§(_1)+§ 0 O az9 or a<-9
H2 2 Now, ata = 9, Eq. (i) becomes
o 0 9sin?x - 12sinx + 4 =0
0 4 0 O (3sinx-2)2 =0
.2 i
3 1 2 0 1 -6 ad smx-§<0 O xDﬁ),EB
= - 2 4+0 + |- —
o 0 o Hence, least value of a is 9.
3 4 1 0 4 O
18. (c) If one line of regression coefficient is less than
=[-8(-1+8) -1(0 +6) +2(0 +3)] unity, then other will be greater than unity.
+[0-1(0-0) -6(4)] 19, (a) Given edges of a parallelopiped are
=-21+24 =3 a=2-8]+kb=i-]j+2kandc=2i +] -k
16. (b) Given equation of lineisIx + my + n =0 [ Volume of parallelopiped = [a bc]
2 2
and equation of ellipseis X + ¥ =1, 2 3.1
25 9 =1 -1 2
0O The equation of any normal to the ellipse is 2 1 -1

5xsecB -3y cosec® =25 -9

IZ1.'2the eguation of any normal to the ellipse [ =[21-2) +3(1 -4) +1(1 +2)]

ELQ + Lz =1is axsec - by cosec =a? —b?[] =172 =15 +3|=14 cu units
~a® b 5 20 (a) Letf(x) =x® —6x +1
| 5xsecB - 3ycosecH -16 =0 () Now, f(2)=(2°-6x2+1
As the Eq. (i) is the normal to the ellipse. =8-12+1=-3
 5sec® _-3cosecd_-16 and  f(3)=(3)>-6x3 +1
/ m n =27-18+1=10
0 cosé= 5n and sinezﬂ Here, we see that f(2) and f(3) have opposite
-16/ 16m signs, so one of the roots lies in (2, 3).
cos®@ + sin”@ =1 21. (b) Given, lim SNEINX) —sinx __ 1 )
0 IiJ5nD2+IZI3nD2:1 x-0ax3+px5+c 12
B@H %H 0 sinsin0-sin0 _ 1
. osr° , 9n® _. a(0)° + K0 +c 12
25612 256m° 0 0__1 1 =0
0 25, 9 _256 e o
2 m P Applying L’ Hospital’s rule in Eq.(i),we get
17 _ 4 1 ~ lim cos(sinx)cosx —cosx _ _ 1
. (a)leen,%+1_SinX—a x-0 Bax?+5bx*+0 12
O 4 (1- sinx) + sinx =asinx(1 - sinx) 0 |im S0sx(cos(sinx) - 1) _ _ 1
0 4 - 4sinx + sinx =asinx —asin®x =0 x*(3a+5bx) 12
O asin®x - (3 +a)sinx +4 =0 () 23in2ﬁhﬂﬁ
It is a quadratic equation in sinx, so O XIiﬂm0 cosxx2(3a7+:bx) = —%

D=0
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22,

23.

cos0
3a+5bx0

x lim =-

x-0 XDXD2 12

0 1 1.1__1 D.'Im

Hence,a=-2 b00Randc=0
(d) Letx =12

0 x2 =12

O x2-12=0

Let f(x) =x% -12

The first approximation in the Newton-Raphson
method is given by

X1:X0_f(xo)
f'(xo)
=XO_XO—12 x02+12
2XO 2XO
3<12<35
We can take x, = 3.5
352 +12 _ 1225+ 12
0 x=B9°+12_
2x3.5 7
=225 _ 3 464
7
(b) Given equation is
_Nn2
B _a+ig
2+
0 9-1-6/_ 4.8
2+
0 8-6i_,.iB
2+
0 A48 2-i_ 4,8
2+ 2-i
o A8-4i-6/-31_,, s
4+1
O 25101 _ 448
0 2-4i=A+iB

On equating the real and imginary parts from both
sides, we get
A=2and B=-4
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24. (a) Given system of circles is

X2+ y? +4x+7=0 ...(i)
2x% + y?)+3x +5y +9 =0
2 > 3 5 9 "
or X+ +=x+>-y+==0 L
yrAX Yt (ii)
and xX2+y?+y=0 ....(iii)

The radical centre can be obtained by solving the
Egs. (i), (i) and (iii).

On subtracting Eq. (ii) from Eq. (i), we get
4x—§x—§y+7—g =0
2 2 2
0 EX - § y+ § =0
2 2 2
0 xX-y+1=0 (%)
On subtracting Eq. (i) from Eq. (i), we get
4x-y+7=0 ..(v)

On solving Egs. (iv) and (v), we get
x==-2 and y=-1
Hence, radical centre is (-2, —1).

25. (b) Tangent drawn at any point (x, y)is
dy
Y-y="2(X-x
Y=, ( )

X
When Y=0X =x - y%
dy
Y
\P(X,y)
y
X 0 o) X
YI
Area of AOPQ = a® (given)
D |
0 dx 2
O X-y—[Qy|=2a
u ydyl:ly
O xy—yzﬁ—irQa2
dy
2
0 ax _X i2a;
dy y P
2
Here, P=-_— and Q‘+23;
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]
j-Lay OonQ_ 343
0 F=ed" =6 7 But  yOeOT
1
log~ nQ
— alogy _ y _1 cos%xf
=r-) e = _
y O 3v3 X SH =1sin2mnﬁ+ C
Hence, required solution is 8 cos% X 7H+ 1 4 6
X X 1_ + 232 X 1d
y 1Y 343, 1
X 042y O 8 2_-1,V¥3,¢
O X=+22Y 4¢ 1,9 4 2
y -2 2
2
O x=Cyt a 0 343 -3 +C
oxgxS 8
which is the required curve. 2
26. (d) Given differential e i i V3 _3 -
. quation can be written as O MW =N 4isCcOC=0
dy _[(panx[ _ o ) K
dx  Coos2xd From Eq. (i), we get
—si yicosz( =1sin2x+0
Here, Pz_tanfx: sin2x cos2x+1 2
cos™x cos2xBLosszr iy o y:l sinx _ 1 sin2x
4 cos2X 4 cos®x - sin®x
and Q = cos®x cos2x + 1  2cos’x
_ 2sin2x 1 sin2x
IF = eIPdX —e J'c052x(<:os2x +1)dx = E ] tan2
- - - X
Putcos2x =t [+ 2sin2xdx dt 27. (a)(1-w+ of)(1 + w- &)
Ittt =(1+ 62 -1+ 0= &)
0 IF=¢e
( =(~w-w)(-f - BF) (1+w+f =0
_ S = (-20)(-24)
tog ! = 4(w) =4 x1 (- =1)
:e[logt—log(t+1)]:e t+1 -4
cos2x —
— eo cos2x +1 _ CcoS2x 28. (*) Given, %Z }2/ 1
cos2x + 1 X xTHx
Now, solution is o 1 og= 9
ox o y-1 X(x + 1)
cos cos 2
X = x cos“xdx + C ; ; ;
coS2x + 1 Icoszx +1 On |ntegrat|n1g both Slde; we g1et §
dy = (+ - ——[Qadx
:J'COSZX x cos?xdx + C -r(y—1)y JB ~x+H
2cos?x
1 O log|y — 1| =[log|x| —log|x +1|] +C
=_(cos2xdx +C
2] 0 logly -1|=logBX B+ ¢ (i)
_1,sin2x o R
2 2 At point (1, 0), we get
oS 2x 1. . _, . mg
0 2% =_sin2x+C i log|0 - 1| = log +C
ycost +1 4 ® &H
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1
O C=-log—+0
g2

From Eq. (i), we get

logly —1| =|OM— Iog1
x+14 2
0 log(y - Iog257g
x + 10
2x
0 (y-n=
x+1
O (y -)(x+1)=2x
O (y-NHx+1)-2x=0

29. (c) Given, f(x) =[sinx + cosx]

=§/§D1 sinx+icosx[l:I

SV RN Saait
s .0,

= 2 —
stmH(+ 4Hﬂ

We know that, greatest integer function is
discontinuous on integer values.

Function \/Esinﬁ( + Eﬁwill gives integer values at

x =90° 135°,180°, 270°, 315°,

Hence, there are five points in the given interval, in
which f(x) is not continuous.

a0, () Lt = o T 5 5=

HJ1+ sinx -1 - sinx

=cot”

[

. x xf o x _ xif
E;sln5 + COSEH +\/ osE snnZE
inX + cos{Dz — osf - szl:F

2" %50 TH el

O
0
O
O
O
g

O oognoo

X X X . x0
[sin= + cos= + cos= —sin=[]

=cot'O_2 2 2 20
Esin{ + cos{ - cosf + sinié
2 2 2 2

5200355

=cot'O - 20=cot™ ! otiﬁ: X
QZSin% % 2

31. (d) Given vertices of a AABC are
A(-1,3,2), B(2 3,5)and C(3,5, - 2).
Now DR’s of AB=(2+1,3 -3,5 -2)

DR’s of BC =(
and DR’s of CA= (-

(

=(3,0,3)
3-25-3-2-5)=(12-7)
1-3,3 -5,2 +2)
-4, -2 4)
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Now, the angle between AB and BC,
[3x1+0x2+3 x(7)
V32 + 0 + 32\ + 22 + ()

[3+0-21]
\/9+o+9J1+4+49
18 2 1
T3V2x3Y6 2/3 V3
angle between BC and CA,
[1x(-4) +2(-2) ( )(4)I
JE+22+(7)2 (4 +(4)?
|—4—4—28|
J1+4+4916+4 +16
_ 36 _ 36
V54436 3V6x6
_ 2 _42
J2J3 s
and angle between AC and AB,
|[-4 x3 +(-2) x0 +4 x3|
(=42 + (=27 +(4)2(3% +0? +82
=] 0]
0 A=090°

X2
sinv/t dt
32. (a) lim %
X~ X
S|n\/7 x 2X

cosB =

cosC=

COSA=

ﬁ‘oerE|
o

= lim
X -

—

using L’ Hospital’s rule)

:“mgsmx 2 x1=

x-03 x 3
33. (b)[a xb b xc ¢ xa]
=(a xb) (b xc) x(c xa)]
=(a xb) (b xc) @)c —((b xc) [d)a]
=(a xb){[bcalc —-[bcc]a)
=(a xb@)bca] -[a xb@] 0

wln

=[abc][abc] -0=[abc]?
34. (a) Geometric mean of a and b= +/ab
O Jab =16 (given)
ad ab = 256 ()
And harmonic mean of a and b = 2ab
a+b
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. agibb _ 6\?4 (given)
. 2x 256 _ 64 [from Eq. (i)]
a+b 5

. a+b=40 ...(if)
Now, (a-b)=y(a +b)* ~4ab

- (40)2 -4 x 256

=576
. a-b=o4 ...(iii)

On solving Egs. (ii) and (iii), we get
a=32 and b=8

ad a:b=32:8
=4:1
35. (b) Let four termsin a GP be ar®, ar, 2 and %.
r r
According to the given condition,
art+ar+2+2 =60 ...(i)
ror
ar3+i3
and I =18
2
u] ar®+ 2 =36 ...
3
Now, from Eq. (i), we have
O all 3, a
r+-f+ar’+— =60
g rH r3
o, 10 "
] a[r+ -+ 36=60 from Eq. (ii
F+-f [ a. (ih]
a 10
g af+-0=24 ... (i
0 "
On dividing Eq. (iii) by Eq. (i), we get
Os 10
a + —
SRS
O,10 24
am+—
07
d , 1002 1 0
+ + — -1
0 H rHH r2 H:E
el 2
r
o 1 O
0 2 +—--19=3
H "7 1
. 2(r“+1—r2):3

36.
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2% +2-2r2 =312
2rt-5r2+2=0
2r* —4r? -r?2 +2 =0
2r3(r? -2) -1r? -2) =0
(r® =22 -1 =0
r?=22r% =1
r=++2,r==%

[

i

N

On putting r = J2in Eq. (iii), we get
| 10
a2+ _——=24
32+ %0

[P+ 10
d a %H= 24
0 3a =242
O a=82
[ Series becomes 82 (+/2)%, 842 (+/2), 87\/? and
82 5 3216 8and 4.
(V2)°
If we take r = é we get the series
4,8, 16 and 32.
(d) Given, 2x[* +51=]1 + 20x|
Then, following two possible cases arise:
Casel When1+20x >0
O X > —i
20
O 2x2 +51=(1+20x)
O 2x? -20x +50 =0
0 x2-10x+25 =0 [-2%(
O (x-5)2=00 x=5,5

Casell When1+20x<0
1

O X< —_
20

O 2x% +51= —(1+20x)

O 2x2 - 20x +52 =0

O x> -10x+26 =0

Here, D<0

Thus, roots are imaginary.
Hence, sum of real roots =5 +5 =10
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1 and L

3+42 3-42

37. (a) Given roots are

ie. 1, (3-42)
(3++2) (3-+2)
1 (8+42)
(3-2) (3++2)
3-42 and 37 2
7 7
So, the required quadratic equation is
x? = (Sum of the roots) x

and

0

+ Product of the roots =0

0 x2- L8 - f 3+\/7|:|
X —F—

o7 7 IZI

+ _\/ED +\/§D:O
T
O Xz_ﬁﬁ;%+9—2:0
0 -5+ 7 00 2 -6x+1=0
7 49

38.
39.

(d) Gorden Moore
(c) Vector which is perpendicular to vertors a and
b,is a xborb xa.
Hence, two vectors are possible which are

perpendicular to @ and b.

40. (b) Given that,
6 dx .
J’01+ z ..(i)
From Eq. (i), f(x)=——
1+ x

Now, divide the interval [0, 6] into six parts each of

width
h=6-0_4
6
The value of f(x) are given below
x [0 1 2 3 4 5 6
f(x) | 1 05| 02| 0.1 |0.0588 | 0.0385 | 0.027

The trapezoidal rule is
Xo+nh

h
f yax=—1[(yo + ¥n)
X0 2

201 +Yo + Y3+ F Vo)l

41.

42.
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6 1 1
0 dx =—[(1+ 0.027) + 2{05 + 0.2
Jogs oz &=, )+ 2

+ 01+ 0.0588 + 0.0385}]

[1027 + 2(0.8973)]

I\)\—‘ N = l\)\—l

[1027 + 1.7946]

[2.8216] = 14108

(b) Given,

K—Zm/s

at 0
ah _ _ 3m/s

dt

- Volume of cylinder, V = 1tr?h
O 7—T[%rhf+r2dh[|

dtg

Atr=3mandh=5m,

AV - n[2x3 x5 x2 -9 x3] [using Eq. (i)]

dt

av
O “——=m[60-27=33n
dt [ 1

0 9 _33nnfss
dt

(c) Let required point be (a,B) on the straight line
y = 2x + 11, which is nearest to the circle

16 (x% + y?) + 32x —8y -50 =0
50 _

O X2+ y? +2x -
Y y 16

: |
O Centre of circle = -1, —
el

and radius, r=\/ﬁ _£
16 16 4

Now, equation of straight line passing through
0,10 .

centre [+1, —[] and (a, B) is
ghapeee®

| Bt

" :E‘Tﬁé(x +1) (i)

Now, gradient of this straight line =

y -

[ &
+1

IR
o O OO

HE P
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Since, straight line (i) is perpendicular to the line 0 dy LY y?logx
- y=2x+1 dx X X
- .o 1@,y _noox 0
XD =_ - _
%(1 + 1@ [ m 2 ] y2 ax X X
Put y'1:v O —y’2%:ﬂ
O 2B—§:—(X—1 dx dx
P 0 2dy__adv
0 B+a=-1+ 275 Y T dx
0 4B+ 20 = -1 (i) From Egq. (i), we have
-+ Point (o, B) lies on straight line _av LV logx
y=2x+11 dx x X
O B= @+ 11 0 dv _v_ _logx ....(ii)
O B- ®= 11 ...(iii) ax  x X
On solving Egs. (ii) and (iii), we get This is linear differential equation.
5=10 (= 2 dx
-9 Here % ﬁ Iogx :7
and 20(:2—11:—9E|0(—? X
So, solutionis vOF = (IFQdx + C
O Required point is SFQ 2@ -r
2 0 logxQ
v EL J’ EI— dx+C
43. (a) Given equation is

b2 + y? = a2h? 0 le J_IogX dx + C
. x2 P ; i

~_+ = (i

a? a?p?

Above equation of an ellipse with semi-major axis

- aogx D_1ﬁ+J' I} dx

(a) and semi-minor axis (ab). 0 1 |OgX 1.¢ g, _10
Now, ecentricity, xy  x  x E[ YH
e=1-2D" 0 p2oq_g .. (i) . 1=ylogx +1+Cx
a? O 1=yflogx + loge + Cx] [-1=logé]
Let (x, y) be extrimities of latusrectum, then O 1=ylogex + Cx]

2.2
ah
X=ae and y ==

45.

(b) A particular thing is received by a man with

probability, p= 4  and by a woman with
a+

O X-eand ¥ =+p?
a a probability, g =
From Eq. (i), we get at+b
LY 1- x2 Ot 2 2 Now, this experiment is repeated m times. Since,
g aT ay x= a probability in each trial remains same for the men
o 5 or women. Thus, we can apply binomial
Hence, locus of latusrectum is x“ + ay = a“. distribution.

44. (d) Given differential equation is

(ylogx —1) y dx =xdy

Since, men should get odd number of things, so
the random variable x would have x = 1, 3, 5,...

0 dy _ (ylogx - 1)y 0 Required probability
dx X =P(X =1)+P(X =3) +P(X =5) +
_ y2 |ogx _Z :mqpqm—‘] + mcspﬁqm—ﬁ +m05p5qm—5

X X
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g+p)" -(g-p)" g
g 2 0
0 0
g b a
a- B.i_ O
| +b a +bH O Dt g =1
=g g [pra=1
2
0 O
B =
_(@+b)" -(b-a)"
a+b)"
46. (a) Given differential equation is
yJa+x v, xy =0
dx
g Jat+x = ay _ =-Xxy
ax
dy -X
O - = ax
y Ja+x
On integrating both sides, we get
logy —logC = dx
J-D\/a + X w/a+xD
O lo x+tadx+a
JiZi N W 7
_ _(X+ a)3/2 v (a +X)1/2
3/2 1/2

g Iog%ﬁ—— (x +a)x +a+2ax+a
=§(2a X)X +a

2
0 X=e§(2a—x)«/x+a
(o
E(Za—x)«/x +a
0 y=Cl&°

which is the required solution.
47. (a) Given function is

f(x) =2e* —ae™ +(2a +1)x -3
For increasing function, f'(x)>0, Ox
Of(x)=2e" +ae™ +(2a +1)>0
0 (2 + ) +a(e™ +2)>0
O a(e™ +2)>—-(1+2¢)
0 a>_—(1+27)

(e +2)
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0 a>_(1+726)()[ex
(1+ 28%)
0 a>-¢e*
e* 0(0w ) O- efl-¢ ,0)
and a>-¢e*
0 aO[0p )

48. (a) Given, f(x) =x* -x -10
We assume x, = 2 is the approximate root of f(x).

Then, h=-1) - _1(2)
fxo) 12
4 _o_100
0 h=_ 52) 2 1OIZI
0 42°-1pg
0 h=_ oe-120_-4
H 31 H 3t
O h=-0129
(] Positive square root of f(x) by Newton-Raphson
method,
X; =Xy +h=2+(-0129)
=2-0129=1871
49. (b) Given,3a=b +c
S(s b)
cot P S
BEE )(s-¢)
cco s(s c)
and cot — == 7
BLH (s—b)
S(S b)
O cot Ccot — == =
BLE EFH (s-c¢)
s(s-¢)
(s-a)(s-b)
__ s _ 3
(s—-a) 2s-2a
On putting 2s=a+ b + ¢, we get
atb+c
cot Ebot
BLH BLE a+b+c-2a
a+3a _4a
0 cot [bot — =2
BLH E’FH a+3a-2a 2a
50. (b) Given, sin"'x + cot’1%5- n

010

a sin” x—f—cot EEH
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g

0 sin"'x = tan EéH
0. 1 o
tan'@+ cot'o=_—
H 28
0 X= % 4 01 %
0
O x:sm%a.in"1D1 H
5 oM
O X= i
5
51. (c) Given, I:IO“In(n/Z)cos (e"2)E2xe"2 dx
Put e =t0 2xe*° dx =dt
Now, lower limit, t =1
Inm/2 _ TC

Upper limit, t = e

cos (t) dt =[sin f]]'/?

=sin @gﬁ— sin1
ad I =1-sin1
52. (c) Application Programming Interface.
53. (d) Given, Z = ilog(2 - /3)
O cosZ = cosilog(2 - /3)]
= cos h{log(2 - /3)}

[ cosix = coshx, forx OR]

/2
O I:J'1

_ elog(2—J§) te log(2 —+/3)
2
g eX +e x0
¥ cos hx = 0
0 2 0
1
_ elog(2—«/§) i elogmz—ﬁg
2
—J3+ ]
- 2-43
2
_(2-43)2 +1_4+3-4V3 +1
22-+/3) 22-+/3)
_8-4VY3 _4(2-+3)_

22-+/3) 2(2f
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. . 2-42+x 0 g
54. (c) Given, XILmZ m BiformB
B 1
_ 22+ x
xw20 15 (=0
3 (4 _ X)Z/S
_ _,\2/3
= fim 34 X7
x-2 22+x
2/3 2/3
--8,(4-9"_-3,2"
2 J2+ 2 2 2
2 —
=-3@ =-3@*
55. (d) Three lines of triangle are given by
(x* = y*)(2x + 3y -6) =0
0 (x=y)x +y)(2x +3y -6) =0
[ The three lines of triangle are
x-y=0x+y=0
and 2+3y-6=0
: Y.
x—y=0
6,6
A ==
WS L.
1 2 X
2x+3y—-6=0
: \‘x+y=0
x=-2 y
From given lines of triangle, the required AOAB s
formed.
~(= 2 A) lies inside the triangle.
0O 2-2)+3(A\)-6<0
and -2+A>0
O - 4 3x & Oand A>2
O 3A<10 and A>2
O A< E and A> 2
100 .
ad AO % — (i
3 0

Now, (i, 1) lies outside the triangle.
To find value of u, we find the interval [M, N] for
values of x.

x+120and x-1<0
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O xz-1and x<1
O xOF 1,1
.+ (Y, 1) lies outside the triangle.
0 HO=(0 = 0 o1 )
or LOR- £ 1,1
56. (a) System software : Utility software ::
system : Arti-virus
Utility software-Anti-virus

Operating

57. (c) Given equations of circles are
xX2+y?=4
X2+ y? -8 +12=0
or X2+ y? =(2)? ()
(x = 4)% +(y -0)2 =(2)? (i)
The figure of both the circles are shown below :
Tangents

and

2,2
x2+y2:4 X=4)"+y =4

Tangent
From figure, we see that there is exactly three
common tangents.

dax® + 1px® 4 ex
3 2

58. (a) Letf(x) =

Then, f(x) is a polynomial.
So, it is continuous in R.

Now, f(0)=0
and  f(=24+D,,-22+3b+6C
3 2 6
O f(1)=0 [ 2a+ 3b+ 6c =0, given]

- f(x) is a polynomial, so it is differentiable in R,
soin (0, 1).

Hence, by Rolle’s theorem, there exists atleast
one pointx (0, 1), there exists such that

f'(x)=0
| ax® +bx+c=0
Hence, required interval is (0, 1).
59. (a) Given, forx, y ON,
f(x + y) =f(x) E(y)

60.

61.

prepp

Your Personal Exams Guide

Then, function will be of the form

f(x) =a*, wherea ON [-az1
f(1)=3
0 f(y=a'=3
g a=3
0 Function is f(x) = 3%.
n
Now, f(x) =120
x2=1
U X
ad 3% =120
xz:1
0 3+3%2+3%+..+3 =120
n _
O 331 _qp9
3-1
N g0 =14 120%2
3
0 3"=81=3"
So, n=4

(b) Given function is

&ln@yﬁ if x<1

H3-2x ifx<t
- LHL and RHL of f(x) is 1, when x - 1
and f()=3-2=1

0 f(x)is continuous atx =1.
Now, graph of function f(x) is

Aoi\

From the above graph of function, we see that
f(x) has local maxima at x = 1.

(c) Given differential equation is

L ytanx - y® secx
dx

O @ _ ytanx = - y? secx
dx
O ddy tanx__ secx (i)
yrdx y
Put ;1 =u O i Q = %
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62.

From Eq. (i),
du + tanx [/ = — secx ... (i)
ax
This is linear differential equation of the form
du

CT+PEJ:Q,WhereP:tanx,Q:—secx
X

0 IF = eJ'tanx adx

Hence, general solution is
uEI]F=IIF|I?dx+ G

:elogsecx = secx

O ulsecx = J’(secx) (- secx) dx + C,
O ulsecx = —J‘seczxdx +C
0 usecx = —tanx + G

— secx g -10
O = —tanx + C, U= —

H™ yH

ad secx = y(tanx — C)
O secx = y(tanx + C) [where, C=-C|]
(c) Given,

(T+ ]+ Sﬁ)x +(3T —3] + l?)y
+(-4i +5))z =A(ix + ]y +k2)
On equating the coefficients of i , ] and k both
sides, we have
X+ 3y —4z =\x,
x—-3y+5z=Ay
and 3x+y+0=Az
Above three equations can be rewritten as
(1-A)x+3y -4z =0
X—-(83+A)y +5z=0
3x+y-Az=0
This is homogeneous system of equations in three
variables x, y and z.
It is consistent and have non-zero solution.
i.e. (x, ¥, 2) £(0, 0, 0), if determinant of coefficient
matrix is zero.
1-A 3 -4
0 1 -(8+A) 5 |=0
3 1 -A
On expanding along first row, we have
(1=A)N(3+ A) - 5 =3(-A —-15)
-4(1+9+3A) =0
O (1-A)(A>+3\-5)+3\ +45-40-12A =0
ON% 8- 52 3-B2+6 -9A+5=0
0 -AEeEa=o0
0 MA 3 R+ ))E O
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O AN +1?=0
O A= O 1
63. (b) Itis given, cot A cotBand cotCare in AP.
O 2cotB =cotA + cotC
0 2cosB _ CosA + cosC
sinB  sinA sinC
sinA _ sinB _ sinC —k
a b c
0 2cosB - Cos A + cosC
kb ak ck
0 2cosB _ cosA + cosC
b a c
. 208 +¢® -p?0_ 107 + % -a°0
bg 2ac B ag 2bc B
, 102+ b? - 20
C|:| 2ab 0
. Aa® +c® -b*) _ 1

2abc
[(B% + ¢% —a%) + (a2 +b? —c?)]
O Aa? + c? - b?) = 2b?
0 a?+c?=2v°
O a2, b?andc? are in AP.

64. (c) Given integral isﬁze‘)‘/2 dx

On dividing interval [1, 2] in four parts, we have
2-1_1

h= =_
4 4
Now, value of f(x) = e™*/2 is given below
e
x 4 2 4 e
f(x) 0.6065 | 0.5352 | 0.4724 | 0.4168 | 0.3679
Now, Simpson’s % rule is
X0 +nhf(X)dX - ﬁ
X0 3
(Yo + Vo) +4Vs + Y3+ ¥ Yp_q)

F2AYo F Vgt F Ypo2)]
2 -x/2 — 1
0 e % dc = 1[(06065 + 03679)
+ 4(05352 + 0.4168) + 2(0.4724)]
= %[0.9744 + 3.808 + 09448

l2 x5.7272= 0477
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65. (b) When a die is rolled three times. O 1@3 —ag_ 2% - 1ﬁ+ o1-3) =
Then, cardinality of sample space = 6° 3
Now, according to question, the favourable 0 9-a _ 25.;3@+ 0=0
outcomes 3
={(1,2,3),(1,2,4),(1,2,9), (1,2, 6), O 9-a-22+6=0
(1,3,4),(1,3,5),(1,3,6),(1,4,5), O 3a=15
(1,4,6),(1,5,6),(2,3,4), (2, 3,5), 0 a=5
(2,3,6),(2,4,5),(2,4,6),(3,4,5), -
(3, 4,6),(4,5,6), (2,5, 6), (3,5, 6)} 69. (b) Given that, a, b and c are in HP.
[ Required probability = 20_ 5 O Harmonic mean of a and c is b.
6" 54 and geometric mean ofa and c is Jac.
66. (d) Given, f(x) = log,(6 — |x* + x —6|) -» Geometric mean > Harmonic mean
The function f(x) is defined, if O Jac >b ()]
-|x* +x -8])>0 Now, for the positive numbers a” and ¢, we have
2 -
. X" +x-6| <6 Geometric mean =+a" [&"
O - 8 x*% x & 6 a4 o
If X +x-6<6 and arithmetic mean = ———
2 _
0 X< +x-12<0 AM> GM
S e dkeese o A4S
} } 2
—4 - 3
. O a" +c">2Va" 8"
o , bt 4,3) () 0 a" + ¢" > 2ac)" > 20" [using Eq. (i)]
Now, if —6<x“ +x -6
0 a"+c">20"
O x2+x>0 0 x(x+1)>0
N h, O E 2 E O
; ; 0 = O
I 5 70. (d)tan Rtan” B LS I nfan '0-5_0-"q
EEH 4Er O %1 i% 40
ad X 0(0go ) L..(ii) g 25 g
From Egs. (i) and (ii), we get O 1 1|:| N
x0(0, 3) % 2tan” '6 =tan~ %

~.* f(x) has only two integral values.
O x=12 :tani "HZ—H e
67. (a) The given equation is ’
2+ z22=0 tanHan”%%— tan ﬁ
. o - O 4
Above equation represents a point circle in the -

YZ-plane. 1+ tan é n Eﬂﬁﬂanaz

68. (d) Given complex numbers are

) 10
Zy=(1+1i)=(11) =(a, by) B 5—1
Zzz(_2+3i)=(_2:3) =(ay, by) - 10
1+ —0O
and Zy == ﬁ) =(as, bs) 24
_10-24
These three points will be collinear, if 24 +10
1 - -
5[31(172 = b3) + ax(b; —by) +ag(b —b,)] =0 -"14_-7

34 17
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General Aptitude

16. (b) ‘Brays’ is the sound produced by Donkey,
similarly howls is the sound produced by ‘Wolf’.

17. (d) As ‘astronauts’ related to space, in the same
manner Argonauts is related to ‘sea’.

18. (b) As orthopaedic is the specialist of Bones, in
the same manner dermatologist is the specialist
of Skin.

19. (a) ‘Basilica’ is an early Christian church building,
in the same manner, ‘dormer’ is a window that
projects vertically from a sloping roof.

20. (c) As ‘although’ means nevertheless in the same
manner, ‘Though’ means ‘however’.

21. (a) Except Sun, all other are planets.

22. (b) Hesitant is different as all others are synonyms
of each other.

23. (b) Except Tulip, all others are flowers whereas
Tulip is a kind of plant.

24. (d) Position of P from left = 16
0 Position of P from right =27 - 16 =11
25. (d) 14th to the right of 6th letter from the left
= (6 + 14)th letter from the left
= 20th letter from the left

=T

26.

27.

28.

29.

30.

prepp

Your Personal Exams Guide

(a) In backward order of alphabet,
3rd letter from right = C
13th letter to the left of 3rd letter from
right = (13 + 3)th letter from the right
=16th letter from the right
=P
(d) The pattern is as follows
2|3 28 34 A 49

ML ML M |
+5 46 +7 +8 +9
07?7 =58
(a) The pattern is as follows
+6  +6 +6
1|1 13 #|7 19 2%; 25 >
ST
+6 +6
0?=29
(c) Infigure |, 22+ 42 =4 +16 =20

In figure 1, 32 + 92 =9+ 81 =90
Similarly in figure Ill, 1% + 7 =1+ 49 =50
(b) In figure-I

V64 + 36 +/49 =8 + 6 +7 =21
Similarly, in figure Il.

V121 + /81 + 4100 =11 +9 +10 =30



