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Q-1. PHYSICS-CHOOSE THE CORRECT ANSWER FROM THE GIVEN OPTIONS.

(1) The energy band gap of Si is

*
[A] 0.70 eV 1.1eV
[B]

[C] between0.70 eV to 1.1eV [D] 5eV

Solution: The energy band gap of Siis 1.1 eV.

(2) Two blocks of mass m and 2m are kept on a smooth horizontal surface. They are connected by

an ideal spring of force constant k. Initially the spring is unstretched. A constant force is applied
to the heavier block in the direction shown in figure. Suppose at time t displacement of smaller
block is x, then displacement, of the heavier block at this moment would be

m 2m 4 [A] x [B] F_tz_i_E
Elll;t;J_:l:l:_l:i:l;_l; 2 ﬁn 3
[C]E . FE x

3 [D] 4m 2
Solution:
mx + 2mx,
Xem = :
m-+2m
la X +2x,
2T, i
2 =k, 0 sX, =2
2\ 3m dm 2

(3) In the figure shown, what is the potential difference between the points A and B and between B
and C respectively in steady state?

3 uF 1 uF
|
1 - |
EI"F% #1-“1: [A] VAB=VBC=1OOV [B] VAB=75V,VBC=25V
| |
I *
1 wF [C] VAB=25 V, VBC=75V [D] VAB=VBC=50V
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Solution: The given circuit can be reduced as follows. (Resistance does not matter in considering
equivalent capacitance).

B
. 62 5
C = +1=—
6 uF == T 2WF o 6+2 ZPF 5
ILIF Total charge, Q=CV ==x100= 250pC
: 6x2
So, charge in 6 u F branch =CV = x100=150pC
A1 c 6+2
100V

150
VBE- - ? - ZSV
and VBC = 100_VAB =75V

(4) A sphere can roll on a surface inclined at an angle 6, if the friction coefficient u > (2/7) gsin 0.

Now suppose the friction coefficient is (1/7) g sin 8 and the sphere is released from rest on the
incline, then

[A] it will stay at rest

[B] it will make pure translational motion
*

it will translate and rotate about the [D] the angular momentum of the sphere
[ centre

about its centre will remain constant
Solution: p < 1 iy but p # 0. Therefore, sphere will roll with forward slipping.

(5) A gaseous mixture enclosed in a vessel consists of 3 g mole of a gas X with y = (5/3) and some
amount of gas Y with y = (7/5) at a temperature T. The gases X and Y do not react with each

29
other and are assumed to be ideal. If y for the gaseous mixture is (—j than the number of

gram moles of the gas Y is

k
[A] 0.5 [B] 0.4
[C] 0.8 [D] 1
Solution: R 3
R
ps, Cy=—o (Cy)=-+—==R
('ﬁ’_l) [i]_l 2
3
(Cv) = L: 23R
and S % 1 6
23
o = “1((3?)1‘“12(01? )2
Van 3 ﬂl +ﬂ25
3x—_R+n,-R
Wehave B, _""2 23 _(945m)R or234 3n, =27+15n,
O 1+n, 2(1+n2)

i.e., np=0.5g-mol



(6) Two identical samples (same material and same amount) P and Q of a radioactive substance
having mean life T are observed to have activities Ry and Rq respectively, at the time of

observation. If P is older than Q, then the difference in their age is

* p] (R
[A]Tlnﬁ Tmi [C]TE []T—q
Rq [B] RP Rq RP

Solution:
Activity, R = RDE'P‘t
Rp _ RDE_PLHI
it
Rq Rne !

etth—tl — Rq

=

3
_tl_tizlnﬂ -,-}L:l
T Rp T
R
. The difference image, {(t, —t,} =TlIn {R—qJ
P

(7) A current carrying conductor of length / is bent into two loops one by one. First loop has one
turn of wire and the second loop has two turns of wire. Compare the magnetic fields at the
centre of the loops.

*
[A] B'=4B [B] 4B'=B
[C] 2B'=8B [D] B'=2B
Solution: In first case [=2mrq
i
At centre, B= “—D,
2

In second case
{=2x2xm, =>r,=1,/2

2
B' it ("' there are 2 turns)
2
B' n
= —="1-4=B'=4B
B rn

(8) The diagram shows the path of four a —particles of the same energy being scattered by the
nucleus of an atom simultaneously. Which of these are/is not physically possible

1 /j [A] Both3 and 4 [B] Both 2 and 3
2 %

3 — 4 [C] Both1and 4 [D] Only 4

d r".‘_'_f

Solution: a —particles cannot be attracted by the nucleus.



(9) The apparent depth of water in cylindrical water tank of diameter 2R cm is reducing at the rate
of x cm/min when water is being drained out at a constant rate. The amount of water drained in
cc/min is (nq = refractive index of air, n, = refractive index of water)

[A] xnR *n, *  xnR’n,
n, [Bl n,
C 2k n
A itk X [D] nR2x
Il
Solution:

As, ¥, =| — |¥
n,

Here, y = actual depth and y, = apparent depth

},:[ﬂ_z}},& :,[_d_ﬁ’]:ﬂ_z[_ dyajzﬁ
n, dt n, dt n,
The amount of water drained in cc/min
dv _ ﬂ.[_ﬁ]: R *nyx
dt dt ﬂl

(10) ABC is a right angled triangular plate of uniform thickness. The sides are such that AB > BC as
shown in figure. 14, I, and I3 are moments of inertia about AB, BC and AC respectively. Then,

which of the following relation is correct?
A

*
[A] |1=|2=|3 |2>|1>|3
A I [B]
[C] |3<|2<|1 [D] |3>|1>|2
B L c
Solution: For a given body, mass is same, so it will depend only on the distribution of mass
about the axis. The mass is farthest from axis BC, so |, is maximum. Mass is nearest to
axis AC, so |5 is minimum. Hence, the correct sequence will be 1, > 17 > I3
(11) The reading of the ammeter as per figure shown is
20 1 « 3
WAV a1 l, 3
L v —@ 8 [B] 4
Q 1
MWW (€l Za [D] 2A
20 2
b A —
Solution: The circuit can be redrawn as follows
20 T‘-’ 2 2
—@— Resistance across AB, R, = =—£2
20 1+1+ 38
AW B
Total resistance of circuit, Rt = 2+ —= - £2
20
C t through ter, 1 2 >
urrent through ammeter,1=——=—=—
oo 8/3) 8 4



(12) Two spherical bodies of masses m and 4 m and radii R and 2R respectively are released in free
space with initial separation between their centres equal to 15 R. If they attract each other due
to gravitational force only, then the distance covered by smaller sphere just before collision will
be

*

[A] 5R [B] 9-6R

14 R
m m [C] 2.5R [D] 6R

Solution: Just before collision total distance travelled by both bodies = 15 R — R — 2R= 12R. Now
let smaller sphere travels a distance x. Then m(x) =4m(12R — x) = x = 9.6R

(13) A particle of specific charge g/m = it C/kg is projected from the origin towards positive X—axis
with a velocity of 10 m/s in a uniform magnetic field BZ—ZET. The velocity v of the particle

after time
t = 15 will be 6
6
, i . -
[A] (51 +543j)ym/s (BI 10jm/s
[C] (543i+5)m/s [0] —10jm /s
Solution:
Angle, 8 =t = {E]t
m
Y
10 m's :2><?I><1:EDT600
. 6 3 - ~
o A Ve|OElty, v=10co0s 60°1+10sin 60° |
=(5i+5+3)m/s
X
10 m/s

(14) Wires A and B have identical lengths and have circular cross sections . The radius of A is twice
the radius of B, i.e., ra=2rg . For a given temperature difference between the two ends, both

wires conduct heat at the same rate. The relation between the thermal conductivity is given by

[A] Ka=4Kg [B] Ka=2Kp
€l g, -T2 f g, =B
2 [D] 4
Solution:
Q KAAST

Rate of heat flow, = =



(15) An electron (mass m) with an initial velocity v = vﬂf is in an electric field E= Enj' fAg=h/
mvp, its de—Broglie wavelength at time t is given by [NCERT Exemplar]

i 2
e’Et
[A] Ao ?Lﬂ a3
m*v;
. B [D] Ag
[C] ‘B2 ¢’E 2t
145 i 1+ —1—
m v m vy

Solution: Initial de—Broglie wavelength of electron,

}Lﬂ:_

mv,
Force on electron in electric field,
F=-eE=—¢E,)

Acceleration of electron, 5 — E = @

Il m
It is acting along negative Y—axis.

The initial velocity of electron along X—axis, v, = v,1. Initial velocity of electron along
0
Y—axis, ‘FFU =0 )
Velocity of electron after time t along X—axis, vV =V, 1 (. thereis no electron along
X—axis)
Velocity of electron after time t is along Y—axis,
ek ~ eE
v :01{——” jlt=—7"2 t_]
¥
m m
Magnitude of velocity of electron after time t is

Dtj

de—Broglie wavelength, ' = —
mv

h 3 iy
mv, \/'1 + e Eit? f(m V) Jl +e’Eit’ /mivi

(16) A magnet of magnetic moment M and pole strength m is cut in two equal parts along the axis
of magnet, then magnetic moment of each part will be

— =

M *|\/|2
[A] e M/

[c] M/4 [D] 2M



Solution:

If magnet is cut along the axis of magnet of length /, then new pole strength becomes halfi.e.,

m
m'= 5 and new length remains sameii.e., I'=1.

Y — .. New magnetic moment©M'= —x/=—=

m m! M
{s -

(17) Two point charges — g and +% are situated at the origin and at the point (a, 0, 0) respectively.

The point along the X—axis where the electric field vanishes is
a

[A] X:E [B] x=+/2a
*_~oa [D] _ 2a
N 241

Solution: Suppose the field vanishes at a distance x, we have

b Y
Kqg Kqg/2
x*  (x-a)
, or  2(x—a)y =x"or VE(X—?}ZX
92 X
(0,0, 0) ﬁ.ﬂ.ﬂ} ’ o (\E—I}XZVEROTXZ%
p— . ——

(18) The intensity of each of the two slits in Young's double slit experiment is Iy. Calculate the
minimum separation between the two points on the screen where intensities are 2l and ;.
Given the fringe width equal to a

[a] 2 8] ¢
4 3
* a
[C] E [D] None of these
Solution:
0 T 2 2 (vd
7. =4I, cos” ~ == A= A
T2 =373 » \D
_AD
7

Minimum separation, Ay =y, -y, = 1 {}LD]_ o
B =T T4 T | T A
124 d 12



(19) The inside and outside temperature of a refrigerator are 273 K and 303 K respectively.
Assuming that refrigerator cycle is reversible, for every joule of work done that heat delivered
to the surroundings will be

*

[A] 10] [B] 20 ]
[C] 30 [D] 50]
Solution:
Coefficient of performance,ﬁ = oF = I

W Ty -T

2731 273

*303-273 30
Heat delivered to the surroundings. Q1 =Q;+W=9+1=10]J

(20) A wire when connected to 220 V mains supply has power dissipation P; Now, the wire is cut

into two equal pieces which are connected in parallel to the same supply. Power dissipation in
this case is P5. Then, Py : P1 is

[A] 1 [B] 4
[c] 2 [b] 3
Solution: ,
R'= " andP=—

4 R
: P'=4P

Q-2. PHYSICS - NUMERICAL TYPE QUESTIONS

(21) A very broad elevator is going up vertically with a constant acceleration of 2 ms~2. At the
instant when its velocity is 4 ms 1, a ball is projected from the floor of the lift with a speed of 4
ms 1 relative to the floor at an elevation of 30°. The time taken (in sec.)by the ball to return the
floor is (Take, g =10 ms_z)

Answer: 0.33
(22) A block of mass 100 g attached to a spring of spring constant 100 Nm™is lying on a frictionless

floor as shown. The block is moved to compress the spring by 10 cm and then released. If the
collisions with the wall in front are elastic, then the time period of the motion is(in sec)

k=100 Nm™!
d LTI 100 g

LG LA L L LG L
— S5cm

Answer: 0.132

TR IR AN




(23) A circuit element is placed in a closed box. At time t = 0, a constant current generator supplying
a current of 1 A is connected across the box. Potential difference across the box varies

according to graph shown in the figure. The capacitance of capacitor in element box(in F)
Wvalt)
8

Answer: 0.5

(24) A particle of mass 1 g executes an oscillator motion on the concave surface of a spherical dish
of radius 2 m placed on a horizontal plane. If the motion of the particle begins from a point on
the dish at a height of 1 cm from the horizontal plane, the total distance covered by the,
particle before it comes to rest, is curve surface is smooth and p = 0.01 for horizontal surface.
(inm)

Answer: 1

(25) A solid ball of density half that of water falls freely under gravity from a height of 19.6 m and

then enters water. Upto what depth will the ball go. How much time will it take to come again
to the water surface(in sec). Neglect air resistance and viscosity effects in water. (g =9.8 ms_z)

Answer: 4
Q-3. CHEMISTRY-CHOOSE THE CORRECT ANSWER FROM THE GIVEN OPTIONS.

(26) Arsenic drugs are mainly used in the treatment of [BVP 2010]
[A] [A] jaundice [B] [B] typhoid
) [C] syphilis [D] [D] cholera
[C]
Solution: Arsenic drugs such as salvarsan is used for the treatment of syphilis.
(27) Sanger's reagent is used for the identification of [OJEE, Manipal 2009]

*
[A] C—terminal amino acid of peptide chain. [B] N—terminal amino acid of peptide chain.

[C] molecular mass of protein. [D] secondary structure of protein.

Solution: The Sanger's reagent is FDNB.
F

OzN NO;
(1-fluoro-2,4-dinitrobenzene)
It reacts with N-terminal end of peptide



(28) In a reverisble process, A S5 + A Sgy is [Manipal 2009]

[A] >0 [B] <0
*
[C] >0 D] =0
Solution: Entropy of the system and surrounding remains constant in a reversible equilibrium
process

AS , =AS,_+AS_ =0
(29) Which of following sets of compounds correctly illustrate the law of reciprocal proportions?
[Kerala CEE 2011]

[*A] P203 [B] P20s
[C] N2Os [D] N0

Solution: P,03, PH3 and H,O illustrates the law of reciprocal proportions. Ratio in the number
of atoms of H and O combining withone Pis3:1.5,i.e.,2:1

(30) In the following redox equation,
xUO* +Cr,07 + yH" ——aU0:" +zCr’* + bH,0
the values of coefficients x, y and z respectively, are [AIIMS 2009]
*
[A] 3;8;2 [B] 3;8;7
[C] 3;2;4 [D] 3;1;8
Solution: The balanced chemical reaction is as
3U0% +Cr,0F + 8H" ——3U0F +2Cr'" +4H,0
Hence, the value of x, y and z are respectively 3, 8, 2.
(31) The amphoteric oxide among the following is [J&K CET 2009]
*
[A] Cr203 [B] Mn;07
[C] V203 [D] CrO

Solution: (i) The oxides with lower oxidation states are basic in nature. (ii) The oxides
with intermediate oxidation states are amphoteric. (iii) The oxides with high oxidation
states are acidic in nature. Thus, Cry03 is an amphoteric oxide.

(32) The strongest base in aqueous solution among the following amines is [Kerala CEE 2001]
*
[A] N-N-diethylethanamine [B] N—ethylethanamine
[C] N—-methylemthanamine [D] Ethanamine

Solution: (C;Hs),NH i.e., N—ethylethanamine is the most basic amine among the given
compounds.



(33) The linkage between the two monosaccharide units in lactose is [Kerala CEE 2011]

[A] C1 of B —D—glucose and C4 of B —D- * C1 of B —D—galactose and C4 of B —D-
galactose [B] glucose
[C] C1 of a—D—galactose and C4 of B —D— [D] C1 of B —D—galactose and C4 of B —D—
glucose glucose
Solution: C-1 of B —D—galactose and C—4 of f —D—glucose. In lactose, B —D—galactose is

joined to C—4 of B —D—glucose.

(34) The correct order of magnetic moments (spin only values ii BM) among the following is
(Atomic number : Mn = 25, Fe = 26, Co = 27) [KCET 2010]

[*A] [MnCl4]2~ > [CoCl4]% > [Fe(CN)g]*~ [B] [MnCl4]% > [Fe(CN)g]*™ > [CoCly]%~

[C] [Fe(CN)El* > [MnCl4)% > [CoCl,)?~ [D] [Fe(CN)gl* > [CoCl4)% > [MnCly]%~

Solution: As the number of unpaired electrons in the central atom increases, magnetic moment
of the complex increases.

mmncig® =0 (11111111

=

(five unpaired
electrons)

micoc,” =t [111111111

(three unpaired
electrons)

mrecg® =an |11

e

-t

(no unpaired
glectrons})
-~ The order of magnetic moment is
[MaCLF >[CoQL T >[Fe(CN) "
(35) The covalent bond length is the shortest in which one of the following bonds? [DUMET 2011]
[A] C-O [B] C-C
*
[C] C=N [D] O-H

Solution: O—H bond length is the shortest among the given set. Atomic size decreases along a
period and H is of least size

(36) On heating K4[Fe(CN)g] with cone. H,SO,, it gives the gas [OJEE 2009]

[A] SO, [B] CO;
( CO [D] NO,
solution: FAFE(CN)1+ 6HSO, + 6H,0——>2KS0, +FeSO,

+3(NH,),SO, +6CO



(37) In haemoglobin, the metal ion present is [WB JEE 2010]
*
[A] Fe [B] zn?*

[C] co?* [D] cu?*

Solution: Haemoglobin contains ferrous ion (Fe2+)

(38) In the electrolytic cell electron flows from [CG PMT, Haryana PMT 2009]

[A] cathode to anode in solution [B] cathode to anode through external circuit

*
[C] cathode to anode through internal circuit [D] anode to cathode through external circuit

Solution: In an electrolytic cell, electrons are forced through the circuit (i.e., from anode to
cathode) by an external source. In this cell cathode is the site of reduction (negative electrode)
and anode is the site of oxidation (positive electrode).

(39) Therefore, actinoids (having valence electrons in 5f and 6d) exhibit more number of oxidation

states.
Out of TiF;".CoF, Cu,Cl, and NiCl;” (Zof Ti=22, Co =27, Cu =29, Ni = 28), the

colourless species are [CBSE AIPMT, AMU 2009]

[A] TiF; and COE;" [B] Cu,Cl,and NiCl;
* 1 . .

[c] TiFs andCu,Cl, [D] CoF. and NiCLi~
Solution:

Oxidation state of Tiin TiF, =Ti"
= [Ne] 3s2 3p°® (no unpaired electron) Oxidation state of Cu in Cu,Cl, = Cu*

= [Ar] 3d10 (no unpaired electron)
~- Both are colourless.

(40) Consider the following reactions,

C,H.Cl+ AgCN —=222 5 X (major)

Which one of the following statements is true for X? (1) It gives propionic acid on
hydrolysis. (1) It has an ester functional group. (1) It has a nitrogen linked to ethyl
carbon. (IV) It has a cyanide group. [OJEE 2009]

*
[A] IV I
[B]
[C] NI [D] |
Solution:

C,Hs—ﬂ+AgCN%}C2H5—m+Agﬂ
= N-linked to ethyl carbon



(41) Carbon can reduce ferric oxide to iron at a temperature above 983 K because [KCET 2010]

[A] carbon monoxide formed is
thermodynamically less stable than ferric
oxide.

* carbon has a higher affinity towards /
[B] oxygen man iron.

[C] free energy change for the formation of
carbon dioxide is less negative than that
for ferric oxide.

[D] iron has a higher affinity towards oxygen
than carbon.

Solution: Above 983 K, free energy change for the formation of CO, is more negative than that

for ferric oxide. Thus, above this temperature, carbon has a higher affinity towards oxygen than
iron.

(42) Oxalic acid on heating with conc. H,SO4 gives [AFMC 2010]

[A] Co only [B] CO, only
£ 3
[C] COZ + Hzo [D] CO+ COZ + Hzo
Solution:
COOH

1 + conc. HSO, -2 + CO, + CO
Loon *+ co0c 150, 25 10 + co,

(- Conc. H,SO, is a strong dehydrating agent, i.e., removes water readily)
(43) Stachyose is a [MHT CET 2009]

[A] monosaccharide [B] disaccharide

*
[C] trisaccharide [D] Tetrasaccharide

Solution: Stachyose is a tetrasaccharide consisting of two a —D—galactose units, one 3 —D—
glucose unit and one B —D—fructose unit sequentially linked as gal (a 1 = 6) gal (a 1 = 6) glc (a
1 - 2B ) fru. It is naturally found in numerous vegetables and plants.

(44) Electronic configuration of Cu* ion is [OJEE 2009]

/

*
[A] [Ar] 4st 303 (B] [Ar] 4s° 3d°
[C] [Ar] 452 3d’ [D] [Ar] 459348
Solution: Cuyqg: [Ar] 4s1 3410 Cuy,: [Ar] 459 3d°

(45) It is believed that atoms combine with each other such that the outermost shell acquires a
stable configuration of 8 electrons. If stability were attained with 6 electrons rather than §;
what would be the formula of the stable fluoride ion? [DUMET 2009]

[A] F~ [*B] Ft
[C] F2* [D] F3*

Solution: Number of valence electrons in F are 7. Thus, in order to have 6 valence electrons, it
must lose one electron and. thus, it have the formula F+.



Q-4. CHEMISTRY - NUMERICAL TYPE QUESTIONS

(46) Each rubidium halide crystallising in the NaCl-type lattice has a unit cell length 0.30 A greater
than that for corresponding potassium salt (tg-, =1.334) of the same halogen. Hence, ionic
radius (A) of Rb*is
Answer: 1.48

(47) Following is the graph between (a — x)~1 and time t for a second order reaction
(0.5) OA = 2L mol™1

.

time ¢

0 =tan"}

n (a—x)"

9]

Hence, rate (mol L min~? ) at the start of the reaction is
Answer: 0.125

(48) The pH of a 0.01 M solution of acetic acid having degree of dissociation 12.5% is
Answer: 2.9

(49) Henry's law constant of oxygen is 1.4 x 1073 mol L3 - atm™1 at 298 K. How much (mg) of oxygen
is dissolved in 100 m Lat 298 K when the partial pressure of oxygen is 0.5 atm?
Answer: 2.24

[=alt]

(50) Henderson’s equation is 2H =pE.+ log acid] - If the acid gets half neutralized the value of pH will

be : [pE. =430]

Answer: 4.3
Q-5. MATHS-CHOOSE THE CORRECT ANSWER FROM THE GIVEN OPTIONS.
(51) If sinatsinB - cosa cosp + 1 =0, then the value of cotatanf is

(A] -1

[c]1

[B] O

[D] none of these

Solution: Given sina sinB —cosa cosp+1=0=cos(a+B)=1=sin(a+pB)=0=sina cosp +
cosa sinf =0 = cota tanf =-1

(52) The perpendicular distance from origin to the plane through the point (2, 3, -1) and
perpendicular to vector 3i-4j+7k is

* 13

il [B] _ 13 [C] 13 D] None of these
A1 g Ny ol
Solution:

r-Q2i+3j-Gi-4j+7K)=0 = (xi+yj+zk-2i-3j+K).Gi-4j+7K)=0 =
3x—4y+7z+13 =0

13 13
Hence, perpendicular distance of the plane from origin =

Ay Jm




53 1/2
D0 = XF2 Then I[@] dx is equal to
2x+3 11

1 [1+.2f%) 2 | .Bf@ 42

— | ——= |- [T h = h

ﬁ[l—dzﬂﬂ] E [«.Bf(x)—ﬁ]+cw o

[A] g(x) =tan~1x, h(x) = log |x| [B] g(x) =log |x]|, h(x) = tan 1 x

*

[C] g(x) = h(x) =tan"1 x (D] g(x) =log |x], h (x) = log |x]

Solution:

Putting y2 =f(x) = , we have

X+

2
3y _1 and dx = — %
1-2y (1-2y°)
12 & Ty 1-2y% y
g . dy=2 d
I UGN~ S Iyu—zy"f 3572 " f @ ey

==2 d
I[Z‘JI 1 3y 2] !

1+’\j/_'y 2
I

Thus g(x) = log |x| and h (x) = log | x|

X = dy

2

1
——Io

(54) The least positive integer n for which

[1+i)"_2[ 41 ]
T =S —]5%%C —1+5m X
1—1 n 4

(where x#20;-1<x<1)is
We know, the equation of the plane is (r—a)m=0

2 4
[A] ]
[C] 6 [D] 8
Solution:

111 _
In-1<x<1,sec 1[;J=cos 1y

-1 1

o1l e T
< sec —|*+SIn “X=C0S " X+sSIn “X=
i

(ET: 1o [(IJ:)]]: lein=1

bt | M




(55) Tangent to a curve intersect the y axis at a point P. A line perpendicular to this tangent through
P passes through point (1, 0). The differential equation of the curves is

* dj" dj" 1= [B] 'lzy llj’ 1=

R F At

[C] v ﬁ +x=1 [D] None of these
dy

Solution: Equation of tangent at the point R (x, f(x)) is Y —f(x) =f '(x) (X — x) Coordinate of
point P is (0, f(x) — x f '(x)) The slope of the perpendicular line through 'P' is
f(x)—xf'(x) 1

-1 £'(x)

2
yd_y - X g = 1is differential equation
dx dx
(56) Let y = x line is median of the triangle OAB where O is origin. Equation ax® + 2hxy + by2 =0, a, h,
b € N, represents combined equation of OA and OB. A and B lie on the ordinate x = 3. If slope of
OA is twice the slope of OB, then greatest possible value of a + 2h + b is -
[A] O [B] —2

*

[c] —1 [D] Does not exist

Solution: Since (3, 3) is the mid-point of AB. .. we can suppose that the coordinates of A are (3,
3+ a ) and coordinates of Bare (3,3 —a)

R =2 3o e.a=1
3 3
« combined equation of OA and OB is (2x — 3y) (4x—3y) =0 i.e. 8x2— 18xy + 9y’ =0~ a+2h +b
=8-18+9=-
(57) if the roots of quadratic equation x2 — 2kx + k% + k—5 = 0 are less than 5, then k lies in the
interval -
[A] (5; 6] [B] (6; =)
*
[c] (=>=;4) [D] [4; 5]
Solution: Both roots are less than 5,
(()D>0 (ii) af(k) > 0 (iii) %" <k
4k%-4(k?+k-8)20  1f(5)>0 % <2
k<5 25-10k+kZ+k—5>0 k<5 k? — 9k + 20>0
k€ (=e=,4) U (5, )
I 1
4 5

k€ (—o=, 4) /



(58) Equation of straight line ax + by + ¢ = 0, where
3a +4b + ¢ =0, which is at maximum distance from

(1,-2)is-

[A] 3x+y—-17=0 [B] 4x+3y—-24=0
*

[C] 3x+4y—-25=0 [D] X+3y—-15=0

Solution: It passes through a fixed point (3, 4)
Slope of line joining (3, 4) and (1, —2) is :% =3
= Slope of required line = — %
equationisy—4=— li(x—3)
Xx+3y—-15=0

(59) In a town of 10.000 families it was found that 40% familv buv newsbaoer A. 20% buy
newspaper ‘and C and
4% buy A a 's which buy
(BU ()=

Aonlyis
0,000 =
n(CNA)=
C=nlAN
ANC)-
n(ANBN

“: ASHADEEP IIT

sawior:1 JEE | NEET | FOUNDATION

[A] 3100
[C] 2900
Solution: n
1,000

4% of 10,0(

=(1+xX1+x" )y~
101 ferms
J two type terms = Power of x 3k type & power of x (3k + 1) type = 101 + 101 =
202 terms
(61) The probabilities that a student passes in Mathematics, Physics and Chemistry are m,p  and
¢, respectively. Of these subjects, the student has 75% chance of passing in at least one,
a 50% chance of passing in at least two, and a 40% chance of passing in exactly two. Which
of the following relations are true.
[A] 19 * 27
ptm+c=— [B] ptmtc=—
20 20
[C] 1 [D] 1

pme = pmc =



Solution:

We have, P{ABw C)= %

i.e. P{A)+ P(B)+ P{C)-P(An~B)-P(BNC)-PAnC)+PAUBULC)= g

1 .

P(AnB)+P(BNC)+PANC)-PAnBNC)= 5 (ii)

and

P(AnB)+P(BAC)+ F{AnC)-3P(AnBn c}:% ....... (iii)

From (ii) and (iii), we get

1 2 1 .
PANBNC)=-———=— ... iv
ANBNC)=—--=— (iv)
1 1
(AP(BIP(C)= - = pme =
From @) , (ii) and (iii), we have E"(A]+E"([:‘-',I+P(C]—[l+E)+i =E::a»p+1:|1+::=E
2 100 10 4 20
(62) Area bounded by the parabola (y - 2)2=x-1, the tangent to it at the point P(2, 3) and the x-axis
is equal to
*
[A] 9 sq. units [B] 6 sq. units
[C] 3 sq. units [D] None of these.
Solution:
(y=2)=(x=1)=2(y-2). & =1
N dy 1
dx  2(y-2) Thus equation of tangent at P(2, 3) is,

(V-3)=%(x—2)i.e.x=2y—4.

l (y=2) = (x=1)
. 1 '5“,;_,{*"-'-""';
s

3
Required area 4= f{w—zf +1-(2y - 4))dy
a

i

3 \
{Laz_} _':I.l2 i 51,r| =9 SqQ. units.
/g

S

(63) If x = — 5 + 2 /3 then the value of the expression x* + 9x3 + 35x% — x + 4 is equal to -

*

[A] 160 -160
[B]
[C] 120 [D] —120
Solution: (x + 5)2 = (4i)2 =>x2+10x+41=0 Now, x* + 9x3 + 35x2 — x + 4 = x2 (x2 +

1Ox+41)—x(x2+ 10x + 41) +
4(x% + 10x + 41) — 160 =(x2=x+4) (x2+10x +41)— 160 =-160



(64) Let the sequence < b,> of real numbers satisfy the recurrence relation :

1 125 :
b, =§[2h'+h_1]' bs# 0, then lh_ﬂhu is equal to -

[A] O [B] o
* [D] 2
> 5
Solution:

Let im , -1,
n—m

Then, bp41= %[21:‘+L—215J

. m bn+1=;[m.,,+£]

| Bl a—m h'hl
= b=1—(2h+$J
3 b
b
= _=% = b3=125 = b=5
3 b

(65) If acircle S (x, y) = 0 touches at the point (2, 3) of the line x+ y =5 and S(1, 2) = 0, then radius
of such a circle is-

[A] 2 units [B] 4 units
E 3
[C] 1units L units
2 [D] -2
Solution:
2.3)
x+y¥y-—5=10

Equation of circle (x —2)2 +(y —3)2 +A(x+y-5)=0also(1,2)liesonitl+1+A(-2)=0=>A=1
x2+y2—3x—5y+8=0

1 .
= r= —units

A2

(66) If a vertex of an equilateral triangle is on origin and second vertex is (4, 0), then its third vertex
is -

[Al (2,+3) Bl 3,++2)

*

( (2.1243) [D] @3, +2,2)



(67) If g=sn 'x +cos x —tan ' x, =20 then the smallest interval in which # lies is

*

Al = 3a T
[A] S<o<=X [B] V<6<
[C] _Z<o<0 [D] Teg<X

4 4 2

Solution: ﬂ=si1_lr+ms_'x—lm_'r=;—r—lm_lr We know —%{m_lx{%
= tanlrs-L 0<¢Z tanir<Z
2 2 2 4
(68) S.D. of data is 6 when each observation is increased by 1, then the S.D. of new data is

[A] 5 [B] 7

[c] © [D] 8

Solution: S.D. and variance of data is not changed, when each observation is increased (OR
decreased) by the same constant.

(69) . I . |
A tangent is draw to the ellipse —_ 4 £ —1so that perintercepted by the axes is

25 16
minimum. The length of this part of the tangent is
[A] 11 [B] 8
*
[c] 9 [D] 10

Solution:

Equation of tangent §m++{+ =1

25 16
Length of AB = - t+— =\t
¢ smn ¢

25 16 "

t= 1¢+Sinz¢=253501¢+160039c1¢d—¢=5ﬂsec1¢,m¢_32 cosec oot = 0
32 4
tﬂIl4 == mz —
¢ 50 ¢ 5

SO f = 25sec” ¢+ 16cosec’$

= =45 + 36 t=281

so minimum length intercepted ='9
so 'C'is correct.



(70) if 432 + 9b?% + 16¢2 = 2(3ab + 6bc + 4ca), where a, b, c are non-zero numbers, then a, b, c are in

[A] A.P. [B] G.P.

*

[c] H-P [D] None of these

Solution: The given equation 4a% + 9b? + 16¢2 = 2(3ab + 6bc + 4ca) = (2a - 3b)2 +(3b- 4c)2 +
(4c-2a)2=0= 2a=3b=4c

a b C

= in H.
13- U3 Ud a,b,carein H.P

Q-6. MATHS - NUMERICAL TYPE QUESTIONS

(71) If sin@ = 3sin(0@ + 2a ), then the value of tan (6 + a ) + 2tana is
Answer: 0

(72) A batsman scores runs in 10 innings 38, 70, 48, 34, 42, 55, 63, 46, 54, 44, then the mean
deviation is
Answer: 8.6

(73) Determinant of second order is made with the element 0 and 1. The number of determinants
with non negative values is

Answer: 13

(74)
If nC, = then nis

Answer: 5

(75) The number of real tangents that can be drawn on the ellipse 3x% + 5y2 =32 and 25x% + 9y2 =
450 passing through (3, 5) is:
Answer: 3



