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PHYSICS
SECTION - A V, V,

. . . o . D > @ =
Multiple Choice Questions: This section contains 20 3R 6R
multiple choice questions. Each question has 4 choices Vo Vo
(1), (2), (3) and (4), out of which ONLY ONE is correct, ®) IR @ R
Choose the correct answer: Answer (2)

1. Five identical convex lenses are placed one after | Sol.

the other in close contact. The power of this R R

arrangement is 25 D. Then, power of one such lens R R R R

is A

(1) 10D R R

(2) 5D RquSR”R l_@) R

Req =—
(4) 20D 4 3R
Answer (2 ; lo
2) I3R = s
1
Sol. P=) —
fi o
L 8
= 5 _
K SETRVEN
5 8|3R/4] 6R
—=25
- f 3.  Onagivenrough inclined plane, a solid sphere and
—~ P=5D a hollow cylinder are rolled one by one, with same
v speed. Ratio of heights attained by solid sphere and
2 {1 : hollow cylinder is
9
1) —
3
2) —
(2) 10
7
3) —
<> "
/ 6
. . @ 75
A cubical arrangement of 12 resistors each of R. 10
Each having resistance R is shown. Find I. Answer (3)
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Sol. Conserving energy :

N TP mgh
2 2

7 5
= —mv°=mgh
10 9N

& mv?=mgh,
7 h

= |—==—
10 h,

4. A wooden block is initially at rest. Now a horizontal
force is applied on the block which increases

linearly with time.

F
—

L1T77777777777777777777777777777777777777777777

The acceleration - time (a - t) graph for the block

would be

a
N

1)

) \

®3)

>t
Answer (3)

Sol.

® | SMART ACHIEVERS

JEE | NEET | FOUNDATION

F =ma
= a-tgraphis also linearly increasing.

An electron is projected along the axis of solenoid,
the trajectory of electron shall be
/

—l;ﬁ'zsmm\—

e

(1) Circular path
(2) Uniform motion along the axis
(3) Uniform accelerated motion in straight line

(4) Parabolic path

Answer (2)

Sol.

F =q(V xB)
~ V|B . F=0
And magnetic force can never do work

= Straight line and uniform motion

Which graph correctly represents the photocurrent
(i) versus stopping potential (Vs) for same
frequency but different intensity?

(Here intensity |1 > intensity I2)

i N

|
/ I,
VS
i /\/ I
/I2
2) /
V




'\//1
/IQ
3) /
VS
KN I
2
it
o_7"
VS
Answer (2)

Sol. f same = same stopping potential

l1 > I = Saturation current is higher for higher
intensity photons.

7. Consider the network shown :
15 Q
‘V‘V‘V‘VAVA\'AVAV
+6V ‘1 ‘?‘Q - -8V
Yyvyy Ll
5Q
A ——————
The equivalent resistance of the network is
1) 120
(2) 36 Q
(3) 200
4) 6Q
Answer (4)
Sol. One diode: short

One diode: open

1510

= R ——
€0 15+10

=6Q
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Instantaneous current in a circuit is

i(t):{6+\/5745in(2nt+gﬂA. RMS value of

current is
(1) 26 A 2 7A
(3) 3W7 A 4) 62 A

Answer (3)
Sol. i(t) = i, + i,sin(ot + ¢)

o :Jj[il+izsin(mt+¢)]2dt

£
5 i3
V't

The equation of stationary wave is given as
y:2Asin(%ntjcos(%xj, then which of the

following is not correct.
(1) Dimension of x is [L]

(2) Dimension of nis [LT]
(3) Dimension of % is [T]

(4) Dimension of ntis [L]

Answer (3)

Sol. From dimensional analyses

Nt MmOLOTO
A
nT _ MOLOTO
L
T
n=[LT ']
Again % =MOLOT0

X = [L]
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10.

In magnetic field varying with x-axis as

B(x) = (1+ 0.2x)i , a square loop of side 15 cm is

placed such that its sides are parallel to x & y axes
and one corner is at (2, 2) as shown. Net magnetic

force on the loop is

y
N
15 cm
— >
I\ J10 A B
2,2
(2 2) -

(Current in loop is 10 amperes)
(1) 40 mN

(2) 10 mN

(3) Zero

(4) 45 mN

Answer (4)

Sol. D

A

Y

—>B

C
Fas =Fcp=0

Fap = i/B1 Bi=(1+0.2%x2)=14T

Fsc = i/B2 B2=(1+0.2x2.15)=1.43T

|Fnet| = if(Bz - Bl)

—10x2 40,03
100

450

= N=45mN
100

11.
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The correct products of the reaction

ZSSU +% n—-o

are

154éBa + %Kr + 3%) n

1)

154618a + ggKr + 4%) n

2
20Ne +122sb +33n

®3)
(4)

igNe + 152128b + 4%,n

Answer (1)

Sol. Conserving charge and mass, we get option (1) as

12.

correct

A given gas is taken through 3 different processes

at 3 different densities p,, p , and p ,. The

corresponding P — T graphs are given. Then :
P
P3
P2
P1

(1) py>p,>p,
(@) py<p,>p;
Q) py<p,<p,

4 p3>p,<p;

Answer (1)

Sol. PM = pRT

= Slope « p!

= P3ZP7 Py



13. The graphical representation of variation of kinetic

energy with radius in case of electron revolving

around nucleus of atom is correctly represented by

1) MKE
>r
(2) AKE
>
) AKE
>r
(4) AKE
>r
Answer (4)
2 2
Sol, kzet _mv?
r2 r
1 5 1kze?
2 20
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14. In a pipe, speed of ideal liquid is v1 at A and v at B.

The correct relations between vy, v2 and h is

(g is acceleration due to gravity and p is density of
liquid)

(1) v2?2=vi2 + 2gh

(2) vav2 =2gh

(3) vi2v2 = pgh?

(4) v22—vi2+2gh=0

Answer (1)
1 2 1
Sol. =pv{“+pgh==pv
ZP 1 +pPY ZP 2

v22 = v12 +2gh

15. A wire of mass M and length | bent in form of
semicircle. A particle of mass m was kept at the
centre of the semicircle. Find net gravitational force

on particle.

2GMmn
®m =3

@ =3

@ =3

@ =3

Answer (1)
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R=1L

Sol
T
E at centre = ZGI\ZA
nR
. 2GMm 2GM >
Force on particle = > = > Xmo-m
R -l
_ 2GMmn

|2

16. The circuit in which phase between maximum

current (Imax) and maximum voltage (Vmax) is g

(a) L-circuit
(b) R-circuit
(c) C-circuit
(d) LC-circuit
@
()
3
4

Answer (2)

Sol. For L-circuit — Phase between Imax and Vmax is g
For C-circuit - Phase between Imax and Vmax is g

For LC-circuit — Phase between Imax and Vmax is g
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17. For an electromagnetic wave, electric field is given
as E = 40i cos[m[t - %D where C is speed of light.

(symbols have their usual meanings). The variation
of magnetic field is given as

(1) B= % fcos(@(t + %D
(2 B= 4OCfcos[m[t -=

2)
@ 8- ios(of-Z)

4) B= —4OCjAcos(m(t + %D

Answer (3)

Sol. X

9

E
T
R

7

y =
B

Z

ExBTTC
Also E=CB
= Bisalong +y

18. A charged particle is moving in x — y plane where

its co-ordinate (x, y) are varying with time t is
X =2+ 4t ;y = 3t + 82 The motion of charged
particle is

(1) Uniform motion

(2) Uniform accelerated motion along straight line
(3) Non uniform accelerated motion

(4) Uniform accelerated motion in a parabolic path

Answer (4)



Sol. I =(2+4t)i + (3t +8t%)j

u= +(3+16t)f

a=16] = Uniform accelerated

Att=0 V =4i +3] is not parallel to a

= Parabolic

19. uis object distance and v is image distance formed

by convex lens of focal length f. The error in focal
length shall be. (Error in measuring u & v are Au &

AV)

) 2f(Av Auj
\' u

2 f [
2

3) f{(AV—Vj +(

AV  Au

)

V 2

Au

u

)

@ L
vV u
Answer (2)
Sol. 1=1_1
f v u
-1 -1 1
f—zdeV—de+u—2dU
dv| |du
L o[l
% u
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20. A rubber ball fall on the floor from height h and
bounces back upto height g . Then percentage loss

in energy and velocity of ball just before striking are

respectively.
(1) 50%, \2gh
(2) 40%, \[2gh
(3) 50%, \/gh
(4) 40%, \Jgh
Answer (1)

mgh

Sol. AE =

% change in AE = 50%

Velocity just before collision = /2gh

SECTION - B

Numerical Value Type Questions: This section
contains 10 Numerical based questions. The answer to
each question should be rounded-off to the nearest
integer.

21. Because of forces (separately) of 3 N and 2 N,
elongations in spring are found to be ‘a’ and ‘b’ unit

respectively then (2a — 3b) is

Answer (0)

Sol. a:E
k

b2
k

= 2a-3b=0
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22. For a 40°C, the
corresponding temperature change in °F is

temperature change of

Answer (72)

Sol. F =32+%

= AF :gAC =72°F

23. A particle covers 102.5 m in nt second and 115 m
in (n + 2)t second. Then the acceleration of the
particle is x m/s2. Find 4x.

Answer (25)

Sol. s, :u+%[2n—1]
a
= 1025= u+§[2n—l]
a
and115:u+5[2n+3]

—~ 125=2(2) :>a:§ m/s?
2 4

24. The resistance of platinum wire at ice point and
steam point are 10 Q and 2 Q respectively. After
that wire is dipped in hot bath of temperature
400°C. The resistance of the wire at temperature
400°Cis Q.

Answer (34)

R-Ryp  T-0

Sol. =
Rgp —Ryp 100-0

R=340Q

25. A soap bubble has initial radius of 3.5 cm. Work
36960 erg is done on it to blow it. Surface tension =
40 dyne/cm. The new radius is cm.

Answer (7)
Sol. W=AU=8r[R?-17] - S
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36960

22

7P _R?_.352
8x——x40
7

- R? :3.52+¥

494147
4

R=7cm

49

26. In an experiment to determine internal resistance of
battery using potentiometer for external resistance
of 10 Q, balancing length is 50 cm and for external
resistance of 1 Q, balancing length is 40 cm then
internal resistance of battery is x ohms then 7x
is

Answer (2)

Sol.

AA'AY%
MAN

b NET eR
(R+r) R+t

=V =Kl

eRy _ k50 10¢

Ry+T 10+
Ro | - kao=_2_
R, +r I+r
§: 10 (1+r)
4 (10+r)

50 + 5r = 40 + 40r

10 = 35r
r= ;9
27.
28.
29.
30.
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CHEMISTRY

SECTION - A

Multiple Choice Questions: This section contains 20
multiple choice questions. Each question has 4 choices
(1), (2), (3) and (4), out of which ONLY ONE is correct.

Choose the correct answer:

1. If EMF of Hydrogen electrode at 25°C is zero in
pure water then pressure of Hz in bar

(1) 107 (2) 107
31 (4) 05
Answer (1)
P
SOI. ESHE = —00591|Og H2 = 0

>

= Py, =[H*T

P, :(10‘7 )2

=10 bar

2.  For which of the following element only one
oxidation state is possible

(1) Sc (2) Co
(3) Ni (4) Fe
Answer (1)

Sol. Only +3 oxidation state is possible for Sc

For other options, more than one oxidation states
are possible, correct answer is (1)

3.  Among the following, decreasing order of basic
strength will be

OH~, H7, HCOO~, CHsCOO-, OR

0 @ an (V) V)

@ nN>vi=>1>1v (2 lI>v>1>1Iv>ll

B M>IV=>I>V>Il @A) V>I>Iv>Il>ll
Answer (2)

1

Sol. Basic strength «
Strength of conjugate acid

Acidic strength:
HCOOH > CH3COOH > H20 > ROH > H>
Basic strength:
HCOO~ < CHsCOO~<OH <RO™<H~-
4. We are given with the following graph between P
and T
P

p = density
Ps

T
Choose the correct option
(1) p1>p2>p3 (2) pr<p2<ps

() pr=p2=p3 (4) p2>p1>p3
Answer (1)

Slope = PR
MW

Slope o p(density)
= p1>p2>p3
= Option (1) is correct
5. Which of the following have maximum dipole

moment?

(1) NHs (2) PFs

(3) NF3 (4) PCIs
Answer (1)

-10 -
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Sol.

T? O ' f?
_ pAF c—p %
© 1 Lo P N
u=0 Fi For i al

u=0 u#0 p=0

NHs has greater dipole moment than NFs
@)

S

Zn-Hg
6. — 5 Product?
Conc. HCI
C
3
CH,OH

@ don

CH,CH,
@CW "0
\ COOH
3

Answer (2)

Sol. This is an example of Clemmensen reduction
reaction. In this reaction carbonyl group is reduced
to methylene group.

7.  Which of the following is the correct order of first
ionization enthalpy?

(1) Be<B<O<F<N
(2) B<Be<O<N<F
(3) B<Be<N<F<O
(4) Be<B<N<O<F
Answer (2)
Sol. Be has more value of first ionization enthalpy than

B due to fully filled configuration and N has more
value of first ionization enthalpy than O due to half
filled configuration

The correct orderisB<Be<O<N<F

8.
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Statement-1 : Aldol condensation is caused by
acidity of o hydrogen

Statement-2 : Cross aldol is not possible between
@) @)

| |
@—C—H and CH,—C—H

(1) Both statement-1 and statement-2 are correct
(2) Both statement-1 and statement-2 are incorrect

(3) Statement-1
incorrect

(4) Statement-1 is incorrect but statement-2 is
correct

is correct but statement-2 is

Answer (3)

Sol.

Aldol reaction is given by those carbonyl
compounds which have at least one o hydrogen
atom because a-hydrogen of carbonyl compounds
is acidic. Benzaldehyde and acetaldehyde will form
cross aldol because acetaldehyde has o-hydrogen
atom.

Select the correct structure of L-glucose.
CHO CHO

H——OH HO —}+—H
HO —+—H H——— OH
W v —on PDho——n
HO —+—H
CH,OH

CHO
H—+— OH
HO——H
@ o ——H
HO ——H
CH,OH

Answer (2)

Sol.

-11 -

CHO
H—— OH
HO —+—H
H——— OH
H—— OH
CH,OH

CHO
HO —}+—H

H——— OH
HO ——H
HO ——H
CH,OH

D-Glucose L-Glucose



10. Decreasing order of the field strength of the
following ligands will be:

© O
CO, CN, Cl, H,0

]

)
(1) CO>CN>HO>CI" (2) CO>CN>CI >H0

S © ~
(3) CN>CO>HO>CI (4) CN>CO=>CI>H,0

Answer (1)
S) S)
So|. CO>CN>H,0>Cl

11. Calculate the molarity of NaCl solution, if 5.85 gm
of NaCl is dissolved in 500 ml of solution.

(1) 0.AM (2) 0.2M
(3) 0.32 M (4) 0.4M
Answer (2)
Sol. Molarity = Number of moles.of §olute
Volume of solution (inL)
_285x1000 _ 1.5 _02m
58.5x500
12. Which of the following does not give Lassaigne’s
test?
(1) Urea (2) Azobenzene
(3) Hydrazine (4) Phenylhydrazine
Answer (3)

Sol. Hydrazine (NH2 — NH2) does not contain carbon. On
fusion with sodium metal, it cannot form NaCN. So
hydrazine does not show Lassaigne’s test.

13. Among the following, species that have one
unpaired e®?

(1) cNe (2) 03

(3) 03
Answer (3)
Sol. Unpaired e®
CN® - 14e°®

2

02

+

5 > 15e°
NO® — 16e°

(4) Noe

— zero
— 18e° - zero
— onhe

— two
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14. For a given reaction
CH,—CH,—Br

alc. KOH HBr

(P)
Relation between the molecules P and B are:

(1) Enantiomer (2) Diastereomers

(3) Positional isomers  (4) Functional isomers

Answer (3)

Sol. Positional isomers.
Br

CH,—CH,—Br CH=CH, H—CH

ale. KOH KOH @
P)

15. From the given data, find enthalpy of hydrogenation
of ethene in kJ/mol

(@) B.E. of C - C =350 kJ/mol
(b) B.E. of C =C =600 kd/mol
(c) B.E. of H-H =400 kJ/mol
(d) B.E. of C—H =410 kJ/mol

(1) -170 (2) -580
(3) +170 (4) +580
Answer (1)
N N
Sol. €=C. +H-H—> H—C-C—H
H”  MH H”  H
AH = AH(C = C) + AH(H — H) — AH(C - C)

—2AH(C — H)
=600 + 400 — 350 — 2(410)
=-170 kJ/mol

16. Find out wavelength of a photon having frequency
equal to 900 sec™.

(1) 3.33 x 10°m
(3) 3.33x 10" m

Answer (1)

(2) 3.33 x 10° cm
(4) 3.33x10*m

-12 -
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Sol. v=

A=

<o =10

3x10®msec™
900 sec™

3x108
900

3x10°
9

= E><106
3

0.333 x 10°
=3.33x10°m

17. Why NH4Cl is added before NH4OH for the ppt. of
Fe® ions?

(1) To decrease OH~ ion concentration
(2) Toincrease CI-ion concentration

(3) Toincrease NH, ion concentration

(4) To decrease H* ion concentration
Answer (1)

Sol. NH,OH=—=NH} + OH"
NH,Cl———=NH}, + CI”

Solid NH4Cl is added to NH4OH solution to
decrease the OH~- ion concentration due to
common ion effect.

18. Consider the following sequence of reactions and
identify the unknown reagents (A) and (B)
respectively.

A
CH, — CH, — CH, —=> (P)

Br

CH, — CH — CH, «—

Br
(Major)
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(1) (A) :Dil. aqg NaOH at 20°C
(B) :HBr, CH:COOH

(2) (A) : Dil. aqg NaOH at 20°C
(B) : Brz, CHCls

(3) (A) : Alc. NaOH at 80°C
(B) : HBr, CHsCOOH

(4) (A): Alc. NaOH at 80°C
(B) : Brz, CHCls
Answer (3)
SOl H, — CH, — CH, ——2" , oy, CH = CH,
| soe (P)
Br
HBr+
CH, — CH — CH;
CH,COOH
Br
(Major)
19. Match the following
(i) | Nitrobenzene (@ | +R
(i) | Aniline (b) | -R
HU: (-B
(iit) —> () | +E
o . o
) Il CN I
(iv) | CH,—C-H —)CHS—CIZ—H d) | -E
CN

1) (@) — (o), (i) > (a), (iii) > (c), (iv) > (d)
2) () > (@), (i) —> (b), (iii) —> (c), (iv) > (d)
(3) () = (0), (i) > (b), (ii)) — (a), (iv) > (d)
(4) () > (d), (i) - (c), (iii) — (a), (iv) > (b)
Answer (1)
Sol. (i) — (b), (i) — (@), (i) — (c), (iv) > (d)
20. Which of the following is not possible major
product?

(1) ©+HI—>O/

(2)  GH, —(CH,), —NH, M, CH, (CH,), —NO, +N,

-13-



() CH,—CH= CH,+HBr —>CH, — CH — CH,
I

Br
o Qw=X
Br

Answer (2)

Br

Sol. CH,—CH,—CH,—NH,

1

OH

NaNo

CH,—CH—CH,+ N,
(Major)

SECTION - B

Numerical Value Type Questions: This section
contains 10 Numerical based questions. The answer to
each question should be rounded-off to the nearest
integer.

21. How many of the following compounds are sp®
hybridised?

ClO3, ClO3, NHz NO,
Answer (3)

-0 0 9

5N 49D AN
o'll’o o7l H H
o] o) H
Y J
3
sp
/N=o
7
O Bent

22. Total number of structural isomers possible for a
compound with molecular formula C7H1s are:

Answer (5)

Sol. C7His has DoU =0
(i) CHs—CH>—CH>—CH2—CH>—CH>—CHs
(ii) CHS—(|3H—CH2—CH2—CH2—CH3

CH,

23.
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(i) CH3—|CH—|CH—CH2—CH2

CH, CH,
(iv) CH;—CH,—CH—CH,—CH,

(|)H2—CH3

CH,
(v) CH,—C—CH—CH,

S, Ch,

CH,

(vi) CH; — CH, — CH — CH, — CH, — CH,
(vii)CH; — CH — CH, — CH — CH,
CH,
CH,

CH,

(Vi) cH, — C — CH, — CH — CH,
CH,
CH,
M CH, — CH, — C —CH, — CH,
CH,

The de-Broglie wavelength of an electron in 4™ orbit
of hydrogen atom is nao (a0 = Bohr radius).

Answer (8)

Sol. -

24,

-14 -

27Tr 27‘C nz
A’de-Broine = T = 7 X 0.529?,&

O, Ade-Brogie = 21t X N X ao A
=2nx4xaA
=8nao A

50 mL of KMnQOs solution is used for titration with
20 mL of 2M oxalic acid solution in Acidic medium.
The molarity of KMnOj solution is x x 102 M. The
value of x is

Answer (32)
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) ~ +
Sol. MnO, (aq) +C,0 (aq) ——» Mn? + CO,*
nf.=95 nf.=2

5><MKMNOA x50=2x20x2

Mo, = % =32x102M

X =32

25. A solution having non-volatile solute in water shows
elevation in boiling point of 2°C. Find out vapour
pressure of solution (in mm Hg) (Nearest integer)

Vapour pressure of pure water = 760 mm Hg
Kb of water = 0.52 K.kg mole™
Answer (711)
Sol. ATs = (Kb) (m)
2 =(0.52) (m)
m = 3.846
m

—— =0.0648
m+55.5

Xsolute =

760-X

=0.0648

= Psolution = 710.74 mm Hg
~ 711 mm Hg
26. MnO2+ KOH + 02— A

‘A’ disproportionate into ‘B’ and ‘C’. Find the sum of
magnetic moment (spin only) (in B.M.) of B and C
(Nearest integer)

Answer (4)
Sol. 2MnO,, + 4KOH+ 0O, ——2K,Mn0O,+2H,0
(A)

Disproportionation

3MnO3%™ + 4H"
(A)

B and C are MnOZ1 and MnO>

Mn in MnO2 has +4 oxidation state hence it has
(n — 1)d® nsP electronic configuration

unpaired e =3

Mag. moment : 3.87 B.M. by n(n+2)

KMnO4/MnO, is diamagnetic hence magnetic
moment = 0 because it has no unpaired electron.
Hence, sum of mag. moment = 3.87 B.M.

Nearest integer = 4

2MnO, +MnO, +2H,0
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27. How many of the following coordination compounds
have even number of unpaired electrons?

[V(H20)6]?*, [Fe(H20)6]?*, [Cu(H20)6]?*,
[Ni(H20)6)?*, [Cr(H20)s] %
Answer (3)
Sol. [V(H20)e]** = d?sp® = n=3
[Fe(H20)s]** = spd® = n=4
[Cu(H20)]** = sp®d® = n=1
[Ni(H20)s]** = sp®d? = n=2
[Cr(H20)6]** = sp®d?> = n=4

28. Consider the following reaction sequence :

B ,C

A K
ky

k.k
Overall k = %

3
if Ea =300 kJ/mole
1

E,. =200kJ/mole
2
Overall, (Ea)ert = 400 kJ/mole

Find out Ea3 (in kd/mole)
Answer (100)
Sol. (Ey)y =Ea, * Ea, ~ Ea
400 = 300 + 200 — Ea
3

Ea =100 kJ/mole
3

29. x g of ethylamine on reaction with NaNO2 and HCI,
produces 2.24 L of N2(g) at NTP. The value of 2x
will be

Answer (9)
Sol. NaNO, +HCI——NaCl+HNO,

C,H;NH, +HNO, ——C,H;OH+N, T +H,0
Mole of N2(g) produced = % = 0.1 mol

So, mole of C2HsNH2 used = 0.1 mol
Mass of C2HsNH2=45x0.1=45¢g
S0,2x=2x%x45
=9
30.

-15-
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MATHEMATICS

SECTION - A

Multiple Choice Questions: This section contains 20
multiple choice questions. Each question has 4 choices
(1), (2), (3) and (4), out of which ONLY ONE is correct.

2.

Choose the correct answer:

Xx—-2, 0<x<2

1. If f(x):{_z erso

h(x) = (|x]) +If(x)| then

k
find [h(x)dx is equal to (k > 0)
0

k

1) 0 @ -

(3) 2k 4) k
Answer (1)

Sol. Graph of f(x)

-2-X, x<0

_ZWZ = f(|x]) = {x—z >0

k(o s

2-%X, x>0

= h(x) = f(Ix]) + [f(X)] = {;X’ i:g

= Ij.h(x)dx = Tde =0
0 0

-16 -

Sol.

Let three urn A, B, C : A =7 red, 5 black
B =5red, 7 black
C =6 red, 6 black

Urn is selected and black ball is taken. Then the
probability that the selected urn is A is equal to

7 5

W 15 @

7 5

3 1o 4 18
Answer (4)

Urn A has 7 red, 5 black balls
Urn B has 5 red, 7 black balls.
Urn C has 6 red, 6 black balls

If ball drawn is black then probability that it is
chosen from urn A.

1 5
7X7
- 3 12
15 1 7 1 6
X X X
3 12 3 12 3 12
5
- 36
5 7 6
36 36 36
=
=36_5
18 18
36
2 . 2
3. [ S Xy
2 1+2
I T
1) | — 2) =
1) (4} 2 5
(3) 4n 4 =
2
Answer (1)
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. - 2
Sol. | = ﬂj'z sin? x + sin® () d = Sum of Ymax and Ymin = 1£1+1_51
o l1+2¢ 1427
121425
/2 =
| = J sin’ x dx 55
o - ()
/2 5 55
= .[ cos” x dx 5. The coefficient of x” in
0
(1 —x—x2+ x3)% equals to
s (1) 132 (2) 144
2= [ 1dx (3) -132 (4) —144
0 Answer (4)
=2 Sol. Coefficient of x7 in (1 — x)& (1 — x2)8
4
, 6C16C3—5C3C2 + 5Cs 5C1
4. If f(x) :w then sum of maximum and 120-15%x20+6x 6
2X°+3x+8
120 — 300 + 36

minimum values of f(x) is

136 146
1) =— 2) —
(1) o (2) 55
146 136
3 — 4) —
3) 11 (4) 11
Answer (2)
2
Sol. y:w, 2x° +3x+8>0Vx eR
2X° +3X+8

= X2(2y—-2)+x@By+3)+8y-8=0

Since x € R, the equation has real roots

= Discriminant is greater than or equal to 0

u g 4l

J

By +3)2?—-4(2y—-2)(8y—8)=0
9y +1)2-64y(y—1)>>0

By +3)*—-(8y—=8)220
(11ly-5) (-5y+11)>0

(y_

5 11
— -—=|<0
11)(y 5)

11's

{5 11}
= Y€

=144

6. If (Z)2+|z| =0 and if o is sum of roots and B is

product of non-zero roots, then 4(a? + B?) is

1

(1) 2 21

(3) 4 4) 2
Answer (3)

Sol. (z)’ +|z/=0
Letz=x+1y

= (x—iy)szfszry2 =0
= (x2—y2)+\[x2+y2 —2xyi =0
= x2—y2+\/x2+y2 =0 and2xy =0

= x=0and y#0

Case |

= —y2+|y|=0:>|y|=y2:y=i1
Cas Il

x#0 andy=0

-17 -



SOl-ax2+bx+c=0::[3

= x? +|X| =0 = x =0only not possible

= x =0, y = 0 satisfies

=z =1i,—1i, 0 are solution

a=i—i=0

p=@)(-)=-1=4(a*+p?) =4

If o & B are roots of ax? + bx + ¢ = 0 then equation

whose roots are l, 1 is
o B

(1) cx2+bx+a=0

(3) ax?+bx+c=0

(2) bx2+ax+c=0

(4) cx*+ax+b=0

Answer (1)

L

o+pf=—
C

aff =—

B a

Now E_FEZLJ'_B:_,
a B« c

1. a

af cC

2_(14_1) +i_0
a B o

cx2+bx+a=0

1—0023cxx; % <0

X
Let f(x)=49 2 ;o Xx=0
B\/1—cosx; x>0

X

is continuous at x = 0. Then a2 + 32 equals to
(1) 10 2 12
(3) 13 4 9

Answer (2)

-18 -
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Sol. Given f(x) is continuous at x = 0

o lim f(X)=f(0)= lim f(x)
x—0~ x—0*
Whenx<0,x=0-h

- lim 1—cos(o0—h))

h>0  (0—h)?
— im 1—cos(ha)
h—0 h2
— jim 1—cos(ah) o2
h—0{  a?.h?
- o2 lim 1—cos(2ah)
h—0  (ah)
2
[0
== ..(1
. (1)
When x>0
X=0+h
B 1—cosh h2
N 2
jim BY1=cosh _ N h®
h—0 h h—0 h
_ B
== ..(2
N 2)
as f(0) =2 ...(3)
. From (1), (2) and (3)
2
o p
= =2, =2
2 2
=2, B=242

a?+P2=4+8=12

9. If the length of focal chord of y? = 12x is 15 and if
the distance of the focal chord from origin is P then
10P2 is equal to
(1) 36 (2) 25
(3) 72 (4) 144

Answer (3)
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AGL , Sol. Mean = 3+4+7+(—6)+a+[3=2
y =43)x 6
a=3 :2+0(+B:2x6
= a+p=10
0. ONE Y 6.6 2
’ . ™>i? (X
B Variance = ——| — | =23
EE =] n n
(3 -6) ,
BE _OXXi©
Sol. t = =23+4
= AB=15
2 5 6 5 = =27%x6
(3t2 tzj (6t+ j =225 =9+ 16+49+ 36+ o’ +p2=162
5 = a?+p2=52
2
39(t 2 ] +36t+ _225 — WegetaandBas4and6
2 So, mean deviation about mean
= 9(” j {t" } 225 _|-3-2]+[4-2[+|7-2|+|6-2|+|4-2] +|6-2]
6
2
:9(t+ j ( —j =225 _5+2+5+8+2+4
6
o RO _26_13
6 3
Equation of AB= (,, _qy__ 2 (y_ L
v o L o NPV PP
t Codx x* 23 3%+ 2x +2
=>Yy=2X-6=>y—-2x+6=0
, o 6 2 10x36 andy (-1) = ——
Distance from origin = P = E = 10P“ =
_ 72 then y(0) is
10. Numbers -3, 4, 7, -6, a, B (1) E (2) E
Mean = 2, Variance = 23, then 4
Mean deviation about mean equals to P T
13 13 ® 3 “ 5
1) 5 (2) 3
Answer (2)
3 — @ = 2
7 9 Sol. J'dy :J' . 2X3 + 2X2+3 dx
Answer (2) X7 4+2X7 +3X° +2X+2

-19 -



' ‘ SMART ACHIEVERS

JEE | NEET | FOUNDATION

2x2 +2x +3 =55+6-36-6
:.[ 2 2 dx =19
(Xc+D) (X*+2x+2)

|6+2é—36|=J1_9

1
= dx + dx .
"-xz £OX 4+ 2 .[XZ 1 13. If the system of equations
. A+2sinxB++2cosxC =0
—[— = _dx+tanix+C ; _
‘[1+(X+1)2 A+sinxB-cosxC =0

A+cosxB +sinx C =0 has non-trivial solution then
y=tan}(x + 1) + tan"x + C

the value of x,x e [0, gj is

T
y(-1) = 2
5n e
1) = 2 —
T-o-Zic 12 12
4 4 c
c=0 3 2, @ 2
= =
y =tan-i(x + 1) + tan-(x) Answer (3)

Sol. For non-trivial solution

1 \/Esinx «/Ecosx

1 sinX —cosX |is zero
1 cosx sinx

Now y(0) = tan-3(1) + tan-3(0) =

Mla

12. If Cis a variable unit vector and ¢ makes angle of
45° with b and 60° with a with b=i—k and

a=2 +2j—k then |6+2€1—35| is = 1—1(\/§sin2x—\/§cos2 x)+l(—2\/§sinxcosx):0
(1) 19 (2) 20 = 1++2(cos2x)-+2sin2x =0
(3) V19 (4) 20 = 2(cos2x-sin2x)=-1
Answer (3)
Sol. ¢ is unit vector - cos[2x+nj:_21
b=i-k
~ I n
a=2+2j-k XE(O, 2]
‘é‘=3,‘6‘=\/§,‘6‘=1 2x € (0, )
o 2 =2 =2 e n_(m 5n
|c+2a—3b| =‘c‘ +4‘a‘ +9‘b‘ +4ac 2X+4€(4, 4j
—12d.b-6b.c T T 2%
- = COS|2X+— =5 2x+2_?
=1+36+18+ 4‘ch‘c0560°—12[3]
o 2X_2n_1t_575
—6‘bHc‘cos45° "3 4 12
= 55412 = —36- 642 x—— = x=

-20 -
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14. A line L1 having equation y = x + 3. A square is
inscribed in a circle x? + y2 — 10x — 6y + 30 = 0 such
that one side of square is parallel to L:. Find

4

Z(xi2+yi2)where (i, y) i €{1, 2, 3, 4} are the
i-1

vertices of square.

(1) 152 (2) 162
(3) 172 (4) 182
Answer (1)

2

(5,3)
Sol. 5

V2
45°

Distance of (5, 3)tothe liney =x+cis 2
|3-5—c¢|
N i Y
2
[c+2]=2
=c=0
c=-4
So, thelinesarey=xandy=x-4

Now, solving these lines with the circle
y=xandx?2+y2—-10x—-6y +30=0
2x2—-16x+30=0

xX2—8x+15=0
x=3,y=3
x=5y=5

y=x—4andx?+y?—-10x—-6y+30=0
2x2-24x+70=0

x2—12x +35=0

x=5y=1

x=7,y=3

4
> xZ+yf =9+9+25+25+25+1+49+9=152
i-1
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15.
16.
17.
18.
19.
20.

SECTION - B

Numerical Value Type Questions: This section
contains 10 Numerical based questions. The answer to
each question should be rounded-off to the nearest
integer.

21. The number of rational numbers in the expansion
of (215 + 513)15 js

Answer (02)

Sol. Tr+1=15C,(5¥3)r(215)15 r € {0, 1, ....15}

e I

For rational terms,

re{0,1...15}

Le integer and r € integer
3 5

= 3 and 5 divides r = 15 divides r
=r=0and 15
= only 2 rational terms.

22. In AABC there are 18 points, on side AB there are
P1, P2, Ps, P4, Ps points, on BC there are Ps, Pz
...P11 points and on CA P12...P1s points. By joining
any three points from P1, P2 ...P1s form a triangle.
Then number of triangles possible are

Answer (751)

Sol. Total ways to select three points out of 18 points =
18(:3

Total ways to select 3 points from P1...Ps = 5C3
Total ways to select 3 points from Ps...P11 = 6Cs
Total ways to select 3 points from Pi12...P1g = 7C3
Total number of triangles possible
=18C3-5C3—-6C3—-"Cs
=751

-21 -



Bx+ Y3 —(x+5)¥2

23. If limit

Then8m+12nis
Answer (100)

imit 5%+ D3 —(x +5)¥3

Sol.
x—>1(2x + 3)Y2 — (x + 4)V?

| Lisx 4123 -5—%(x+5)_2/3
imit

x—>1(2x+3)V2 _(x + 42 n(2n)?3

x>1y, % (2x+3)7Y2 _ %(x a2

1,5 1.1

3 (6)2/3 3 (6)2/3
A

2 (5)1/2 2 (5)1/2

4
2.(5)?

= m=8,n=3
8m+ 12n=64 + 36 = 100

24. InaG.P.T1=2,T2=P, T3=Q, these are also terms

of A.P (7, 8" and 13™ term).

If 5t term of G.P = nt" term of A.P3. Thenn is

Answer (27)

Sol. T1=2 a=2

T=P 2r:P:r=E
2

T3=Q 2r2=Q:>r2:%
a+6d=2 (1)
a+7d="P ...(2)
a'+12d=Q ..-(3)
d=2(r-1)

25.

-22 -

Sol.
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2r(r—1)=>5d

5d _-2r(r-1)
d  2(r-1

r=5—=d=8
a+48=2

=_46
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2.3*=-46+(N-1)x8

=n=27

Domain of sin‘l(

3x-22
2x-19

Jooa

3x?-8x+5

x?-3x-10

is (o, B]. Then 3a + 10B equals to

Answer (97)

_1§3X—22S1
2x-19
3X_22_2X+19s0
2x-19
Xx-3 <0
2x-19
+ - +
1 1
3 1
2
+3)
2
3x—22+2x—1920
2x-19
5x—4lZ
2x-19
+ = +
| I
A 19
5 2

= 5]-(% )

Taking intersection

|
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26.

] |
I 1 1
i 1
| 5 2
3x2-8x+5
= 22T
x?-3x-10
(3x-5)(x-1 50

(X=5)(x+2)
+ = + = +

0

T T T
-2 1 5

]
=
3
(—o0, —2) U{l g:|u(5, oo)

Taking intersection of individual domains

] [ | |

r 1 T 1T 1T 1
-2 1 3 5 41

. [

30.+10p=3x5+10x T

gil
3

=15+82=97

L 2;:!2+ 3CZ+ 4C2 +....

Ifa=—+
2! 4! 5!

1C0+1C1+ 2C0++2C1+ 2C2 +
1 2!

b=1+

Then 2b equals to
a2

Answer (8)

. a:%+z

S _Co
np (N+1)!

n(n+1)

1 2
==+
2 n;z(ml)!

-23-

27.

28.
29.
30.

' ‘ SMART ACHIEVERS

JEE | NEET | FOUNDATION

I
N =
+
N~
—_~
(]
|
=

ol
1| and Det(Adj (A —2AT) Adj (2A —

AT)) = 28then det(A)? is

Answer (16.00)
Sol. |Adj(A =2AT) Adj(2A — AT)| =28

P=A-2AT
Q=2AT-A=QT=2AT-A=-P

ladj(P) adj Q| = 28, = |QT| = |-P| = |Q| = - |P|
IPI?IQI? = 28 = |PQ| = —2¢

= |P|(=|P|) = —2* = |P| = 4 and |Q| = -4
|A—2AT| = 4

12 a 110 -1 0 «a
A-2AT =|1 0 1|-2/2 0 1|=|-3 0 -1
01 2 o 1 2 —2a -1 -2

=>|A-2AT=1+3a=4=a0a=1=|Al=-4=>
|A? =16
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