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Memory-Based Answers & Solutions
(Physics, Chemistry, and Mathematics)

IMPORTANT INSTRUCTIONS:
(1) The test is of 3 hours duration.

(2) This test paper consists of 75 questions. Each subject (PCM) has 25
guestions. The maximum marks
are 300.

(3) This question paper contains Three Parts. Part-A is Physics, Part-B is
Chemistry and Part-C is Mathematics. Each part has only two sections: Section-
A and Section-B.

(4) Section - A : Attempt all questions.
(5) Section - B : Attempt all questions.

(6) Section - A (01 — 20) contains 20 multiple choice questions which have only
one correct answer. Each question carries +4 marks for correct answer and —1
mark for wrong answer.

(7) Section - B (21 — 25) contains 5 Numerical value based questions. The
answer to each question should be rounded off to the nearest integer. Each
question carries +4 marks for correct answer and —1 mark for wrong answer.



PHYSICS

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.  When an object is kept at distance 8 cm and 24 ¢cm from
a convex lens magnitude of magnification is same in
both cases. Find focal length of the lens.

(1) 32cm
(3) 24cm

Answer (4)

(2) 8cm
(4) 16 cm

f
f+p

f [ f
f+8 | f-24
— f+24=f-8

32=2f
F=16 cm

Sol. m=m=

2. From a uniform disk of radius R and mass M two small
disk of radius %is being cut as shown in figure.

Find the moment if inertia of the system about
exist AA’

79MR? 79MR?
(1) (2)
128 256
109MR? 109MR?
(3) (4)
256 128
Answer (3)
2 2 2
Sol. MA - MR +M9R x2=1
2 16%x2 16
Also m= ﬂ
16
2 2
5o |~ MR® _2MR [5 y
2 16 (2

_MR®* 2MR* 19

2 16x16 2
- 299 mg?
256

3. A body is projected up the smooth incline plane having
angle of inclination 0 with the horizontal as shown in the
figure. Find the distance covered before stopping.

2 2
u u
(1) @) —
2gcosB 29
2 2
u u
(3) . (4)
2gsin® 2gtanf
Answer (3)

1
Sol. mgh= Emu2

2
LA
29
h u?

- sin® 2gsinf




4. Inequilateral triangular frame, then is current of 2A. The

side of frame is 43 cm. Magnetic field at center C
is

2A

(2) 1043p7
(4) 10410 T

(1) 303 ur
(3) 3J10uT

Answer (1)

i a

sol. 4300 2B

a/2
_ Mpix2xCu30°
a
Ay —=
{zxﬁ }
HD\E
2nx2x1072
B =3v/3x107°

5.  Four charges are kept as shown in the figure. Find
magnitude of electric field at point P. Pis midpoint of line

B

B= = Jhi=e

AB.
e+41C
e —2uC +2uC
2cm |4 . —
- igd—b
& 8ocm
—-4uC
(1) 180kv/m 2) #k\ﬁ’m

(3) 270 kV/m (4) 60+/3kV/m
Answer (2)

sol. P, =8x107" P, =2x10"°

9x107 x2x2x1078
64x1073

9x10? x8x107®
64 x10%

1 1B =

9

= gx104 x10*

o @

9 4
E=—"45x10
16

_ 455 P
8
6. One mole of diatomic gas is expanding isothermally
from Vto 2V at 27°C. If the magnitude of work done by
the gas in this case is same as the work done in adiabatic
process where initial temperature is 27°C and final
temperature is T°C. Find the value of T. [Use In2 = 0.7]
(1) -37°C (2) -57°C
(3) -35°C (4) o°C
Answer (2)
Sol. Awi = NRT/n(2)=300R/(n(2)
s =N§R(T} 1)
= ERBOO —T)=300R(n(2)
= 300-T=120/n(2) [/fn2 =0.7]
= 300-84=T=216K
= T=-57°C
7.  Find the truth table for the given circuit.
A
I )
B
Al BLY Al BLlY
(1) 0|01 (2) 0|l0O|O
0|11 01111
1(10(0 11011
110 1113132
Al BlY AL BlY
(3) 0j0]1 (4) 0j0]1
oj110 o|11|0
1({0]1 1({0]0
110 11473
Answer (1)
Sol. A-(A+B)
A+(A+B)
A+A-B=A



8.  An air bubble is moving upward from the bottom of
lake having temperature 17°C. At the top the
temperature of lake (and bubble) is 27°C. Assume no
significant change in the density of the lake water
upto its depth of 5m. Find the ratio of volume at top
to bottom of the bubble.

(1) 1.25
(3) 1.55
Answer (3)
Sol. Pam =105 N/m? pe =10% kg/m?
g =10 m/s?

(2) 1.75
(4) 1.85

10° - 10° +5x10° xgxvg
2=

300 290

Vr_15x3% 455
A 29

9. For a medium permeability p = 2o and dielectric
constant is 3. Find the ratio of speed in vacuum to speed
in medium.

(1) V3 2) 3
(3) /6 (4) 6

Answer (3)

Sol. v=

B
(o]

So g | B=
V. Y Hogg

[
v

10. EMF of two cells are measured using potentiometer
method. If the balance lengths are 200 cm and 150 cm
respectively. If the least count is 1 cm then find % error

: : E.
in calculating =% .
E,

(1) 1.2% (2) 1.16%
(3) 0.50% (4) 0.75%
Answer (2)

So, A—!l~+-% x100=1.16 %
h h

11. A man jumps from a plane, after 2 seconds he open
parachute due to which if he retarded with 3 m/s%.
When the man is at 10 m height from ground his speed

is 5 m/s. Find height of the plane when he jumped.

(1) 92.5m (2) 90m
(3) 85m (4) 110m
Answer (1)
1
Sol. d: = Ex10x4:20m
400-25 375
dz= === =625
2%3 6

d=20+625+10

=925
t=0 —Tu=0
d,
t=2 —|v=20ms
d, a=3m/s
d, | 10m




12.

SIS
In a long solenoid of cross-section radius of 2 ¢cm and of
500/cm turns density. A ring moves with constant speed
10 cm/s with axis coinciding with axis of solenoid. The
radius and resistance of ring is 1 cm and 10Q) . Find heat
dissipated in ring while it transverses 10 cm of distance.
The current in solenoid is / = 10 cos(100xt)

(1) 300w (2) 200w
(3) 700 W (4) 850w

Answer (2)

Sol.

13.

¢ =BA

¢=pgniA

di
£=—UuhA— = LynA ijosinot
Ho ot HohnAlg
2.2,2:2.2
n-A<j
J-Pdtzj%sinzmtdt

p%nzAzf%(uz 1
=X

R 2

_ (4nx1077)? x(50000)? (rx10~*)?100x 10% x ?
10x2

16 _ B 10
:?xmxm 14 4 25x10% x10x1078 ><10‘5><B

_A300 ,ol-14+8+1-8+6

400

=—x107%}
2

=200 x 106
A small spherical ball of diameter 2 mm & density 10.5
gm/cc is dropped into a large column of viscous liquid.
The density of liquid is 1.5 gm/cc and coefficient of
viscosity is 10 poise calculate the terminal velocity (g =
10 m/s?).
(1) 1cm/s
(3) 3.5cm/s

(2) 2cm/s
(4) 1.5cm/s

Answer (2)

Sol.

14,

Vi %%ic—pl

=20x10%m/s=2x107?m/s
A mass of 14 kg is exploded into three fragments of 2 : 2
: 3 and both equal fragments fly off with same speed 18
m/s in mutually perpendicular direction. Then find the

speed of the third fragment immediately after the

explosion.
(1) 1242 (2) 6v2
(3) 82 (4) 1042

Answer (1)

Sol.

4kg A 18 m/s

v 18 m/s

Gkg 4 kg
By 4By +P3 =0
Py + Py =Ps
= 6xv= {2 x72
V= 12J2m/s

15. Speed of sound in air at 0°C is v. Then at what
temperature (°C) the speed of sound becomes 2v?
(1) 732°C (2) 1092°C
(3) 975°C (4) 819°C

Answer (4)

sol. V=T

i_Jf

so V' T
v_[ra

- V' T 2

= T=273x4=1092K

So, T=819°C



16. There is electric field in space given as E:if (Ais Sol. Moles = 47 3 -1-m0|e
235

-

constant). Thera are two point charges of -2 uC and 7

. 6x10%
uC present at (9, 0, 0) and (-9, O, 0) respectively. If N =
electric potential energy of system is zero then A in Sl 5
units is 23
6x10 6 -19
E= NE= 96x10° x1.6x10
(1) 0.63x10* ettt
(2) -0.325 _ 6x96x1.6 _10%
(3) 1.26 x10* 5
(8} D325 = 1.84x10" )
Answer (3)
18. 1 mole of gas is enclosed in a vertical cylinder and sealed
Sol. Ka_A with a massless frictionless piston as shown. On
2 supplying 126 J of heat its temperature raised by 4°C.
A Find the height moved by piston due to the heat
QZ; transfer. Internal energy of the gas is given by U=3nRT
(P=10°N/m?)
< kaq;
U_z—r (R=8.3J/K)
' [Aplslon =17 cm2]
U= K(-14)x10 " +K[5]i non-conductivity
18 k- YT ITTIIIIIIS
- L] . . /
9. 1n-12 2 % & =
= .MJ—X]'D+K{5)i L] ® * °
18 k-g ° s
- . L] [ ]
) 3 5Ax10°° s
Yl "= = (1) 12.50 cm
63 (2) 13.50cm
6 -3 _
el e (3) 14.50 cm
12.6x 102 =A (4) 15.50cm
17. Fission of single nucleus of U-235 liberates energy of 96 Briswer (4]
MeV. Energy released by fission of 47 gm of uranium is Sol. AQ=AU+PAV
(1) 1.84x10%) 126=3x83x4+10°x16x10%x h

(2) 3.28x10°)
(3) 1.42x10%)

126 =99.6 + 1.7 h x 10?

h=15.53cm

(4) 3.21x10%“)
19.

Answer (1) 20




SECTION - B

Numerical Value Type Questions: This section contains 5
Numerical based questions. The answer to each question
should be rounded-off to the nearest integer.

21. If r=radius of ball
p = density of liquid
o = density of ball
t=time
A = constant
N = viscosity

For the expression t = A(p)? (o) r“(n)?

Then the value of ﬂ is
a+b

Answer (3)

a+b
Sol. T=(E3] LMY
[

leta+b=7
ThenZ+d=0 = Z=-d
c-32-d=0 ¢c-272=0 = c=2z

—d =1; Z=1=(a+b)

22. An empty capacitor is charged with charge Q when
attached with battery as shown. Now a mica sheet of
2 mm thickness is inserted and charge on capacitor
5 : : o
Za then the dielectric constant of mica is
5mm
—>
<>
2 mm
| 1
I L
Answer (2)
Qe
Sol. EL:& ia: d
G, 4 EoA
d—t+£
K
4 3+3
= 2=_K 5 k=2
5
23,
24,
25.



CHEMISTRY

SECTION-A Sol.

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.  For XeO:F;, select the correct statement(s). 3.
(A) It shows see-saw shape.
(B) Number of lone pair(s) of e on Xe is 1.
(C) ZFXeF = 180° (approx.)

(D) It has tetrahedral shape.

(1) (A), (C), (D) Only (2) (A), (B)only
(3) (A), (B), (C) only (4) (B), (C), (D) only
Answer (3)

Xe/ O
O

F
2. Statement | : Size of 0% is smaller than F~.

Sol. o

Statement Il : Electronegativity of F is more than that of

Number of proton in O?" is 8 and number of proton in

F~is 9 (both have 10e7). So, 0% is larger than F~
So, Statement | is false.

Statement Il is true, F is smaller than O, so F is more

electronegative than O.

Consider the reaction,

Z\” > A > B
(Major) "B (Major)
Br Br

Choose the correct option,

Br

s T

Answer (3)
oxygen.
In the light of above statements, choose the correct ZZ"; /\Q/\ i
option. sol. Br Br

(1) Both Statement | and Statement Il are correct

(2) Both Statement | and Statement Il are incorrect
(3) Statement | is correct but Statement Il is incorrect
(4) Statement | is incorrect but Statement Il is correct

Answer (4)

v

gl

+

1, 2Hshift

Br

AP



Which of the following molecule gives iodoform test.

Ay\
1; 2

(3) CHsCH,OH (4) CHsCOOH

Answer (3)

Sol.

b -
CH3CH,0H—2->HCOO™ +CHI; ¥

Consider the following intermediates.
CH,
B= CH,- cl
&,

+
A= CH,

(1) Bis more stable than A as it has 9 o hydrogen
(2) Ais more stable than B as it has 3 o hydrogen
(3) Bis more stable than A due to resonance

(4) A'is more stable due to inductive effect

Answer (1)

Sol.

CH,
CH, - c:
CH,
= more stable as it has 9 a-H
= +| effect is more than B than A
DNA is optically active due to the presence of
(1) Purine nitrogenous base
(2) Phosphate molecule

(3) D-pentose sugar

(4) L-pentose sugar

Answer (3)

Sol.

DNA is optically active due to D-pentose sugar.
HOH,C _O._ OH

[3-D-2-deoxyribose
ANt H

OH H

H

7.  What is the oxidation state of chromium in the product

when K2Cr,07 reacts with acidified Kl

(1) +6 (2) +3
(3) +4 (4) +5
Answer (2)

Sol. K:Cr207 + 6Kl + 7H2504 — Cr2(S04)s + 4K2504 + 31;+7H20

Cr in product have +3 oxidation state.

8. 250 cc of x x 107* M acidified K2Cr.0O7 solution titrates
750 cc of 0.6 M Mohr’s salt completely. Value of x is

(1) 200 (2) 600
(3) 400 (4) 300
Answer (4)

Sol. meq of K:Cr207 = meq of Mohr’s salt
250xxx 102 x6=750x0.6x1
= x=300

9. Two metals with work function in ratio 1 :

exposed with photons of energy 6 eV. If KEa
2.642 : 1, then value of da and ¢s (in eV) are

(1) 23,46 (2) 1.4,2.8
(3) 23,36 (4) 3.2,6.4
Answer (1)

Sol. Let ¢a=Y, then ¢e will be 2Y
Let KEg = X, then KEa = 2.642x
Ei(eV) = d(eV) + KE(eV)
Formetal A= 6=Y +2.642x ..(I)
FormetalB=6=2Y+x ..(Il)
From Eq (I) and (1) Y = 1.642x
Now put Y in Eq. (Il)
6 = 2(1.642x) + x
onsolvingx=1.4,Y=1.642%x14=23
So ¢pp=Y=23eV,dy=2Y=4.6eV

2, are
: KEg is



10. Consider the reaction sequence :

(i) KMnO,-KOH, A, H" X
@(\ (i) NH,(excess), A £ (major)
(iii) Br,/KOH(excess)
Xis,
0 ©C
NH,
0]
I
C-NH,
@ QL
NH,
NH,
1O
NH,
(I:I
~
(@) NH
N/
I
H
Answer (3)
o]
COOH E—NH;
Sol. @\ '::;II“E @i NH, (excess), A @
H COOH C-NH,
6

JV Br /K¥OH [excess)
NH,

11. Consider the following statement about complexes and

NH,

its hybridisation.

A. [CoFg)*; outer orbital complex, spd?

B. [Ni(CN)4]%; inner orbital complex; dsp?
C. [Co(NHz)s]*; inner orbital complex; d?sp®
D. [FeFs]*; outer orbital complex; spd?

Choose the correct statement.

(1) A,B,CandD (2) A,BandConly
(3) AandBonly (4) BandConly
Answer (1)

Sol. [CoFs]* = Co** = 3d° = tgge‘;

F~is WFL = sp3d?, outer orbital complex.

[NI(CN)aJ* = Ni#* with CN- = SFL = dsp?, inner orbital
complex

[Co(NHs)e]** => Co® => NHs (SFL) = d%sp?, inner orbital
complex

[FeFs]*” = Fe* = F~ (WFL) sp®d?, outer orbital complex
12. Consider the following reactions

PbO:+Pb = 2PbO; AG:

Sn0z + Sn = 25n0; AG:

Select the correct option?
(1) AG1>0, AG2>0
(3) AG1<0, AG:<0
Answer (2)
Sol. Due to inert pair effect, Pb(ll) is more stable than Pb(IV)
PbO > PbO: (stability)
Sn0: > SnO (stability)

13. Consider a galvanic cell, made up of two H—electrodes,

(2) AGi<0, AG>>0
(4) AG1>0, AG:<0

[ ANSARERERRARRRRNN

Anode Cathode

ic, ‘c,
Both compartments contain the same metal electrodes.
If concentrations of H* in anode and cathode are C; and

C: respectively, then Ecen > 0 when, (sz =1 atmin both

compartments)



(1) G<C
(2) G=Cs
(3) CG>Ca

(4) &=05C

Answer (3)

Sol.

14.

LHE:EH2 —>H +e”
2 (o

RHE:H" +e” —>le
() 2

Net:H" - H"
G G

0.0591, C,
- In —
1 G

E=F"

C
Ecey =0.05911n =2
Cl

C2 > Ci for Ecell = +ve.

A compound P with molecular formula CsHsN is
sparingly soluble in water. However on reaction with
HCl, it becomes soluble. On reaction with KOH + CHCls,
it gives foul smelling compound Q. The number of

different type(s) of H atoms present in P is
(1) 4
(2) 5
(3) 7

(4) 8

Answer (1)

Sol.

15.

CsHsN D.U.=4

CeHsNH, +HCl — CHgN"CI™ (Water soluble)

NH, NC
(P) (Q)
Foul smell

Number of different type of H=4

X & Y are elements from group 15. The difference in
electronegativity values of X and phosphorus is more
than difference in electronegativity of phosphorus and

Y. Element X and Y respectively are

(1) NandAs
(2) AsandSb
(3) AsandN
(4) Asand Bi
Answer (1)
Sol. EN of N=3.0
P=21
As=2.0
Sb=1.9
Bi=1.9

AEN(N and P)=0.9
AEN (Asand P)=0.1
AEN (Sband P)=0.2

AEN (Biand P)=0.2



16. Given below are two statements.

Statement |I: Potassium hypoiodite (KOI) can act as a

reducing agent in reaction with H20..

Statement Il: When NaOC| reacts with Kl in acidic

medium, NaOCI acts as oxidising agent.
In the light of above statements, choose the correct
option.
(1) Both statement | and statement Il are correct
(2) Both statement | and statement Il are incorrect
(3) Statement | is correct but statement Il is incorrect
(4) Statement | is incorrect but statement Il is correct
Answer (1)
Sol. H:0:2 + KOl — Kl + H20 + Oz
NaOCl + 2Kl + 2HCl — NaCl + 2KCl + |2 + H,0
17.
18.
19.

20.

SECTION - B
Numerical Value Type Questions: This section contains 5
Numerical based questions. The answer to each question

should be rounded-off to the nearest integer.

21. In estimation of chlorine by Carius method, 0.245 g
organic compound gave 0.5453 g AgCl. Find percentage

of chlorine in the organic compound

Answer (55)

i T

Sol. %of CI:%XIOO

=55.06%

22. How many of the following complex(es) have unpaired

electrons
[Ni(CO)a], [NiCls)>, [PtCla)?, [PdCls)*
Answer (1)
Sol. [Ni(CO)s] = 3d** = sp?
n=0
[PtCla]* = 5d® = dsp?
n=0
[NiCls]* = 3d® = sp?
n=2
[PACls]* = 4d® = dsp?
n=0

23. An ideal solution is formed by mixing 3 mole of A and 1
mole of B and the vapour pressure of solution is found
to be 500 mm Hg. After further addition of 1 mole A,

vapour pressure of solution becomes 520 mm Hg. Find
Py.

Answer (600)

Sol. Py =X,P +XgPS

§ = 4 =
500 =—xP; +—xPB
4. * g

2000 = 3PS +P ()



After adding 1 mole of A,

PO
520 = EPAD +2
5 5
2600 = 4P + Py (i)

(i) = (i) = 600 mm = P;

24. For a reaction {A}—)?I?, a concentration vs. time
g g

curve is,

M

0.05 7

0.04 -

0.03 -

Concentration

0.02 -
0.01 -

10 20 30 t(min)
Find 10 n
Answer (15)

Sol. For the reaction,

dA 1dB
—_— +__

dt n dt

0.05-0.03 3(0.03 —0]
10 nl 10

002 1
0.03 n

n=15

25. Consider the following reaction
X (8)+Y2(8) =22(g)

3 mol of Xz, 3 mol of Y2 and 9 mol of Z are present at
equilibrium and the volume of container is 1L. If 10 mol
of Z is added at equilibrium, calculate the number of

moles of Z at new equilibrium

Answer (15)
X, (8)+Y2(8) =22(sg)
Sol. ateg" 3mol 3mol gmol
(9 _ex9_
€9 3x3 3x3

when 10 mol of Z is added reaction moves in backward

direction

X;(8)+Y;(g)= 2z

3+x 34X 19-2x
(19-2x)’
(3+x)
19-2
g
3+x
9+3x=19-2x
5x =10
X= E =2
5

moles of Z at new equilibrium
=19-2x2

=15



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.

Choose the correct answer :

1. The area (in square units) between the curves

xX*+yr=dand X2+ (y—2)2=4is

1 =23 @ 2.3
3 3
3) %"uzﬁ () 4—:+2\/§
Answer (1)
ILy
(3,1)
Sol. \J b

A=2J§(\/4—x2 —(2-Va—x?))dx

o

2. Number of ways to distribute 6 identical oranges among
4 persons such that each gets at least one orange is

(1) 8
(2) 10
(3) 12
(4) 13
Answer (2)

NE]

l
oty

4]

Sol.

X;'Zl

xi =0

Xi+X2+X3+Xa=6,

= Xj+ X+ X3 +Xp =2
= Number of ways = 2+4-1Cs -1

=°C3 =10 ways

The minimum value of cos’ 8+ 6sinBcosO +3sin” 6+ 3
(1) -1 (2) 1

(3) 5++10 (4) 5-410

Answer (4)

Sol.

cos’ 0+ 6sinOcosO +3sin’ 0 +3

4 +3sin20 +2sin” 0

4 +3sin20+1—cos20

E =5+3sin20—cos20

Epin =5-— \/ﬁ

LetA={1, 2, 3, ..., 9}; xRy iff x — y is multiple of 3.
S1: Number of elements in R is 36
S2: R is equivalence relation

(1) S1& S2both are correct

(2) Siiscorrect but Sz is not correct
(3) S:is correct but S is not correct
(4) S1& S2both are incorrect

Answer (3)

Sol.

S1: (x, ¥) = (3ky, k2) OR (3k1 + 1, 3k + 1) OR
(3k1+ 2, 3k2 + 2)

=3x3+3x3+3x3

=27 elements

Siisincorrect.

R is reflexive, symmetric as well as transitive relation.
as (x,x)eR VxeA
(x, yJeR— (v, x)eR

(x, yJeRand (y, z)eR = (x, z)eR.



5. Letthere are 2 bags A and B. Bag A has 9 white, 8 black
balls and bag B has 6 white balls, 4 black balls. From a
bag B, a ball is randomly selected and put into the bag
A. Now, a ball is randomly selected from bag A. If the

probability that selected ball is white is B, gcd(p, q)
q

=1, then p + g is equal to

(1) 21 (2) 23
(3) 22 (4) 24
Answer (2)
Sol. 9w 6W
8B 4B
Bag A BagB

A : probability of getting white from bag A
Bw : probability of getting white from bag B
Bb : probability of getting black from bag B

A A A
"(swus&}“""’w’*’[ﬂ”""’b”’(ﬂ

6 10 4 9
=—— — X —
10 18 10 18
_60+36 96 8

180 180 15

dx
(8x+6)Vax? +12x+7

4
) V2 af4x +12x+7]+c
8 V2

6. Thevalue of |

is equal to

N

—tan (4x" +12x+7)+c

2 2 Hax? +12x+7
2

[3] }_tan_l(“q%M.]‘*.c

N

2
() _tan_l[dx +12x+7]+c

2

4

Answer (1)

Sol. r:j (2x+3)
2.2x+32Vax* +12x+7

Let 4x> +12x+7=t>

dx

2+ A= 208
4
B 2t dt [ dt
= [ -
8.(4x° +12x+9)t At +2)
1.4 . g 2
=——tan —
42 (ﬁ}
V2. (4 +12x+7
I=—tan | ———— [+¢
2

7. LetAand B are points on parabola y? = 4x such that OAB
is an equilateral triangle such that O is the vertex of
parabola and AB is perpendicular to axis of parabola,
then the minimum distance of circle as A and B as
diametric points from the point O is

(1) 4(3+J§] (2) 4(3—J§)
(3) 4(2-+3) (4) 4(2++3)
Answer (2)
Sol.
(1228
500 (12,0)
307
(12.-vas
= circleis

(-2 {88 2448 -0
= (x—12)*+y?=48
Minimum distance is 12—\/@

= radius = 4\5

= 4(3-43)



8.  The mean and variance of following data is pu and 19,
respectively.

Classinterval | 4 -8 | 8-12 12-16| 16-20
f(frequency) | 3 A 4 7
The value of A + pis
(1) 19 (2) 20
(3) 13 (4) 17
Answer (1)
soi _ 3xb+Ax10+4x14+7x18 . 102 +200
' 14% A 14+
T 3x6° +A(10)° +4(14)° +7(18)’ _( 10X +200 Jz
14+ 4 14+ )
=A=6
p=13
A+u=19

9. If ,b and ¢ are such that dxb=2(dxc) and angle

between band¢ is 60°, if |a|=1,|5|=4,;a|=3, then

la.c| is
3 5
1) — 7§ i
(1) 5 (2) -
6 9
3) — 4) =
(3) Ni (4) 5
Answer (3)
sol. - dxb=2dxc
ax(b-2c)=0
b—2¢=2a ..(1) (where L€R)

and b.¢ =‘5‘|E|c0560°=6 b
Squaring both sides of equation (1) we get :

‘5‘2 +4|E|2 —4p2=)2 E|2

22 =16+36-24=28

from (1): b.c -2¢.6 =Ad.C
[aE]=—=(6-18) ===
_J_ V28 7

10. LetA, B, C, D be rhombus with A(q, 2), B(a, B), C(-3, —6)
and D(y, d), then the value of |+ B +y+ 8| is if ACis
paralleltoy=2x+ 14 s

(1) o (2) 1
(3) 6 4) 9
Answer (3)
Alg, 2)
Sol- g(q, ) D(y, )
C(-3, -6)

- ACis paralleltoy =2x+ 14

:i=2:a=1
a+3

1-3 +
Now ——= u:>0{+*{——2
2 2

ﬂ e &ﬁ B_;,_ d=-4
2 2

lo+B+y+8] =

i1 L

12,

13.

14,

15,

16.

17.

18,

19.

20.



SECTION - B

Numerical Value Type Questions: This section contains 5
Numerical based questions. The answer to each question
should be rounded-off to the nearest integer.

0 2 -3
21. If A=|-2 0 -1| andif B(I—A)=(/+ A), where [ is
3 1 0

identity matrix of order 3, then trace of (BB) is
Answer (03.00)

Sol. B(I—A)=(/+A)
Since A is skew symmetric matrix
= AT =-Asince, B"(I-AT) =(I+A")
=B (1+A)=(1—-A)
= BB (I +A)=B(I - A) = (I +A)
= BB (1 +A)(I1+A) " =(1+A)(l +A)!
=l
= Trace (BB")=3
22. 5= No. of 4- digit numbers abcd where product of digits
is 20
P = No. of 5-digit number abcde where product of digits
is 20, then
S+ Pisequal to
Answer (74)
Sol. {ag, b, c, d}

1
Digits : 5, 4, 1, 1 = No. of arrangement = %= 12

I
5,2,2,1= No. of arrangement = -2—;: 12
—=>5=12+12=24

{a,b, c,d, e}

I
Digits : 5,4, 1, 1, 1 = No. of arrangement = %:20

1
5,2,2,1, 1= No. of arrangement = % =30
= P=20+30=50

S+P=74

23. Let S be the set defined as
S={x:jt25in(t—x]dt=x2 and x € [0, 1000]}, then
[}

number of elements in S is

Answer (1)
sol. Let Izj;tz sin(t — x)dt
= jn’(x —tY sin((x—t) - x)dt
= [ (x =ty sin(~t)dt
.2 o x 3 Xy
=—X _[0[5|nt)dt+2xj°rsmtdt Lt sintdt
=—x*(—cost) [§ +2x(sint —tcost) [
—(2tsint +(2—t*)cost) |}
=x? cosx —x* + 2x(sinx — xcosx)
—2xsinx +(x* —2)cosx +2
= x> cosx —x* +2xsinx —2x” cos x —2xsinx
+x’cosx—2cosx+2

=—x’—2cosx+2

= —x’ —2cosx+2=x’ = 2(1—-cosx) =2x*
x
= 2sin’ " x* = x =0 only solution

24. The number of solutions of the equation
logx-3)(2x2 — 7x +3) = 2log2x-1) (x — 3) is equal to

Answer (1)

Sol. log,_5(2x* —7x+3)=2log, 4 (x-3)
or,
log,_3(x—3)(2x—1)=2log, ;) (x—3)
or,
1+logy_3)(2x —1) =2log;,_4y(x—3)
Let log,_3(2x-1)=y

2
Sl4y=—
y

or,y’+y—-2=0
|0g{x_3](2)f— 1} = 1, _2



25.

2x—-1=x-3

x =-2 not acceptable.
and 2x—-1=(x- 3}'2
L2x-1)(x-3F =1
By solving we get :
(2x-5)(x* —4x+2)=0

x=§J2+\/§a2_Ji

Only x=2+ 2 satisfy the equations
.. Number of solutions = 1.

n
If a sequence <a.> satisfy the relation Zﬂk =an’+pn,
k=1

and ai0 = 56 and as = 2a, then (o + ) is equal to

a

Answer (20)

n

Sol. Zak =an’ +Pn

k=1

aw=56=a+9d

as=2a1=>a+5d=2a
=a+5d

= 14d=56=d=4anda=20

iak:g(2x20+(n—1)4)

k=1
=20n+2(n)(n-1)
=2n%+18n

=>a=2,p=18=a+=20
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