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Section A: Physics

Q.1.  Awire of resistance 5 (2 is redrawn such that its length becomes 5 times the original length. What is the final resistance of
the wire?

A 250 B) 160 C) 1250 D) 320
Answer: 125 2
Solution:  The resistance of a wire (R) is related to its resistivity (p), length(l) and cross-sectional area (4) as:

l
R=p~
pA

As the length of wire increases, the cross-sectional area decreases. The cross-sectional area in terms of volume (V) and
length (1) is

A==

12
s R=py
Taking the volume of wire constant,
R 2
So if R’ is the resistance of wire after getting redrawn and R is the initial resistance of wire,

2
51
RI
. —:—( ) =25
R 12
=R'=25xR=125

Hence, option C is correct.

Q.2. Find the velocity of the particle at time t = 2 s, if position of the particle is given by z = 2t2 (where z is in m and ¢ is in s).
A 8ms! B) 4ms! C) 16ms1 D) 32ms!
Answer:  8ms~!

Solution: The velocity of the particle is

v:d—””:i(%?):u
dt dt
Therefore att =2 s,

1

v=8ms~

Hence, option A is correct.

Q3. A particle performing an SHM with amplitude A, starts from z = 0 and reaches z = % in 2 s. Find the time required for the

particle to move from z = % toz=A?

A)  1.5s B) 4s C) 6s D) 1s

Answer: 4s
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Solution: The position of a particle performing an SHM is given by:

z = A sin(wt + ¢)

Since at t = 0 s, the particle is at z = 0, therefore the initial phase ¢ = 0. At time ¢t = 2 s, the particle is at z = %.

= A sin (2w)

€ vl

= s 5_1
12

=

Therefore, time period

2w

T=—=24s
w

The total time taken fromz =0toz= A is % =6s.

Since the time taken fromz =0to z = % is 2 s, therefore the time taken from z = % tox=Ais4s.

Hence, option B is correct.

Q.4.  An object of mass m is placed at a height R, from the surface of the earth. Find the increase in potential energy of the
object, if the height of the object is increased to 2R, from the surface. (Re is the radius of Earth)

6 2

Answer: %mg Re
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Solution: The potential energy of a particle at a distance r (> Re) from the centre of Earth is,

Mem
p

U=-G

Initially, the particle is at a height Re from the surface. Therefore, r = Re + Re = 2Re.

Mem

- Ui=-@G
2Re

When height is increased to 2R, from surface, r = 2Re + Re = 3Re

Mem
3Re

~Up=-G

Thus, the change in potential energy is
AU=Us-U;
Mem Mem

+
3Re 2Re
1 _,Mem

6 Re

Me
= lG—'fn.l{e
6 Rez

Me
:lnge as g=G—
6 Re2

-G

Hence, option B is correct.

Q.5.  Acharge of 10uC is placed at origin. Where should a charge of 40uC be placed on z-axis such that electric field is zero at
z=2.

A z=-2 B) z=4 C) z=6 D) =z=2
Answer: =26

Solution:

10 nC

E=0 40 pC

2m d=4m

Let the charge of 40 xC be placed at a distance d from the point z = 2 as shown in the figure. For the electric field at z = 2 to
be 0,

kx10puC kx40 pC
2 @2

=d=4m
Therefore, the particle is located at z =d+2 =16

Hence, option C is correct.
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Q.6. The diagram shown represents different transitions of electron (4, B, C, D) between different energy levels with energies
as shown. Among the shown transitions, which transition will generate a photon of wavelength 124.1 nm?
(hc=1242 eV nm)

A B C D
0eV
X 22eV
¥ -52eV
v
Y —10 eV
A 4 B) B c cC D) D

Answer: D
Solution: The change in energy is related to wavelength of photon emitted as:

he
AEF=—
A

1242 €V nm
124.1 nm
10 eV

Hence, option D is correct.

Q.7. Two straight wires placed parallel to each other are carrying currents as shown. P is equidistant from the wires. Find the
magnetic field at point P.

8 A 64

7 cm

A 8x107°T B) 8x107'T C) 16x10°T D) 2x10°T

Answer: 8x107°T
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Solution:

3.5 cm . 3.5cm
i)
8 4 ° V6,4'
mn P
7 em

<

.

Magnetic field due to both wires at point P will be inside the plane of the paper.
Therefore, magnitude of magnetic field can be written as,

_ Hoih N D)
" ord | 2nd

Ho o, .
=—t1+1
omg (1172

_ 4rx107Tx14
21 x3.5x10—2
=8x107°T

Q.8. For a LCR series circuit x;, =130 £2, xc = 80 2 and R = 80 2. The value of power factor of the circuit is equal to:

X, =130 Q R=80Q

~ 00— F—ww

D)

F=NIEN]
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Solution:

X =130Q R=80Q

X=800Q

0

Power factor in LCR circuit is given by,

R
cos ¢ = —
¢ Z

R

R (XL_XC) 2-l-R2
80

3
(130480) 1802

80
~ /2500+6400
8
-
Q.9.  What will be the molar specific heat capacity of an isochoric process of a diatomic gas if it has additional vibrational mode?
A3 B 32 c I D 2
2R 2R 2R 2R

. 7
Answer: ER

Solution: A diatomic gas has 5 degrees of freedom apart from vibrational degree of freedom. For each additional vibrational mode,
degree of freedom is increased by 2. So new degree of freedom,

f=5+2=7

Now, isochoric process is also called as constant-volume process. Therefore, we require molar specific heat capacity at
constant volume, which is given by

f

7
Cv=3R=3R
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A disk & a solid sphere of same radius are rotated as shown in the figure. If mass of disk & solid sphere are 4 kg and 5 kg

Q.10.
14i
respectively, then s
Isoild sphere
ANE
AT B 2 c 3 D 2
5 28 7 25
Answer:

~ | o
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Solution:

2
Moment of inertia of the disc about the diameter is given by, #.

Now using parallel axis theorem, we get

R2
Idisc = MT + MR?

_ 5,52
74MR

_>5 2
74><4R

=5R2

2MR2

Moment of inertia of the solid sphere about any diameter is given by,

Using parallel axis theorem, we get
2
Tsolid sphere — EMR2 + MR?
— TMR2
5

:Z><5R2
5

= 7R?
Therefore,
Idisc
Isoild sphere

5
7

Q.11.  Two projectiles are thrown at an angle of projection « and g with the horizontal. If o + 8= 90" then ratio of range of two
projectiles on horizontal plane is equal to

A 1:1 B) 2:1 C) 1:2 D) 1:3
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Solution: Given: a+ =90"

Range of the first projectile:

2 5in 2o

g

u

Ry =
Range of the second projectile:

uzsinZB
g
uzsinz(gota)

Ro =

g
uZsin 2a
g

As we can see, both are equal.
R1= Ry

Therefore,

Ri:R9=1:1

Q.12. In the circuit shown, the current (in A) through the 4 (2 resistor connected across 4 & B is % Amperes. Find n

A

30
—olf—————eve—q
5V

o to————— Ao
8V 4Q

L

40

Answer: 10
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Solution:

WWW

4Q

The equivalent EMF due to combination of cells of 5 V& 8 V and resistors of 3 2 &4 2 (in the upper arm) is

g£1roteory

4T Ty

 8x3-5x4

The equivalent resistance of resistors of 3 2 and 4 2 (in the upper arm) is

3x4 12
4= 3 7

The simplified circuit is as shown below.

12
2y 74
AAAA

|/
II

|

—w—

40

The net resistance of the whole circuit is

12 40
Req:req+4:7+4:7g

Therefor the current flowing in lower resistor of resistance 4 2 is
Eeq

- T_1,
Regq

40 10

i

4
==X
7

Therefore, n = 10.
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Q.13. A metal rod of length 1 m is moving perpendicular to its length with a velocity of 8 m s~ along positive x-axis. If a magnetic
field B= 2 T exist perpendicular to the plane of motion. The emf induced between the two ends of rod is .

A _
A
L'm ———» V=8 m/s
v L
B
Answer: 16
Solution:
A _
A
L'm ———» V=8 m/s
v U
B

Since the velocity of rod, the length of rod and the magnetic field are mutually perpendicular, the induced motional EMF is

e=vBl=8x2x1=16V

Section B: Chemistry

Q1. If [Hﬂ ion concentration is increased by a factor of 1000 . Then pH is?
A)  Decreased by 3 B)  Increased by 3 C) Nochange D) Decreased by 1
Answer: Decreased by 3

Solution:  pH = —log [HY]

= —logqg [103]
=-3
Q.2.  Select the correct match
A) Hexan-2-one & Hexan-3-one - position isomer B) Pentan-3-one & Pentan-2-one - functional isomer

C)  2-pentene & 1-pentene - metamers D) Pentanoic acid & Hexanoic acid - Functional isomers
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Answer: Hexan-2-one & Hexan-3-one - position isomer
Solution:

Hexane — 2 — one 0
CH;—CH,—CH,—CH,—C—CH,
Hexane — 3 — one
O
CH;—CHz—g —CH,—CH,— CHj;

They are position isomers and metamers as well.

Pent-1-ene and pent-2-ene are position isomers.

Pentanoic and hexanoic acid are not isomers at all as the molecular formula are different
Q.3.  Which of the following has two chiral centres?
A)  2-Bromo-3-duetrobutane B)  1-Bromo-2-duetrobutane
C) 1-Bromo-3-duetrobutane D) 1-Bromo-4-duetrobutane

Answer: 2-Bromo-3-duetrobutane

Solution: A carbon attached with four different groups are atom is called chiral carbon. Two chiral carbon is only present in 2-Bromo-
3-duetrobutane. In 1-Bromo-2-duetrobutane and 1-Bromo-3-duetrobutane only one chiral carbon atom are present.

Br

D

Q.4.  Chloride salt of M is treated with the excess of AgNOs. It forms curdy white precipitate 'A". When 'A" is treated with NH4,OH,
it forms a soluble salt B. Then 'A’ and 'B' respectively are:

A)  AgClL [Ag(NH3)y| B)  AgBr, [Ag(OH)y| ™ C)  AgCl, [Ag(OH), > D)  AgBr, [Ag(OH),*"
Answer:  AgCl, [Ag (NHg)o) +
Solution:  MCl1+ AgNOg— AgCl(A) + MNOg

Silver chloride is curdy white precipitate.

AgCl+ 2NH4OH — [Ag (NHg3)s|Cl + 2H20

Silver bromide light yellow precipitate.
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Q.5.  Match List | with List Il

. . pky, (aqueous medium)
Amine (List ) List Il
(A) [Aniline (1) 9.0
(B) [Ethanamine (2) 3.29
(C)||N-ethylethanamine (3) 3.25
(D)|IN,N-diethylethanamine ((4) 3.0
A A1 B) A1 C) A1 D) A-1
B-2 B-4 B-2 B-3
C-4 C-3 C-3 C-4
D-3 D-2 D-4 D-2
Answer: A1
B-2
C-4
D-3
Solution:  Stronger base has a smaller value of pKp and the order of basic nature is 2 with aromatic amine being weakest among alkyl
amines due to resonance of its lone pair electrons
NH,
C,HsNH,
/\ - /\
I
H
/\ . /\
Basic nature order: C>D >B > A
Q.6.

Find the change in oxidation number of Cr when Ko Cry O7 is used in acidic medium during titration.
A 6 B) 2 C) 3 D) 4
Answer: 6

Solution:  Crp02~ + 14H ™ + 6e~ — 2Cr3t + 7TH0

The oxidation state of Cr in dichromate is +6 and it is converting to +3. Two cromium atoms are present in one dichromate
molecule.

. Hence, change in oxidation state of Cr in dichromate is 6.
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Q.7.  Match the following

Column | Column I
(i) Neoprene (a) [Synthetic wool
(i)  ||Acrolein (b) [Paint
(ii) |LDP (c) |[Flexible pipes
(iv) |Glyptal (d) [Gaskets
A) ii-(d), iv-(b), iii-(a), i-(c) B) ii-(c),iv-(d), iii-(a), i-(c)
C) ii-(a),iv-(b), iii-(c), i-(d) D) ii-(b),iv-(c), iii-(d), i-(a)

Answer:  ii-(a),iv-(b), iii-(c), i-(d)

Solution: Neoprene is used in gaskets, acrolein is used as synthetic wool, LDP is used to make flexible pipes and glyptal is used in
paint industry

Q.8. Which is the correct order of reducing power for: Li, Na,K,Rb, Cs
A) Li<Rb<Cs<K<Na B) Na<K<Cs<Rb<Li C) Li<Na<K<Rb<Cs D) Cs<Rb<K<Na<Li
Answer: Na <K < Cs <Rb < Li
Solution: Reducing power is inversely related to the Standard Reduction Potential (SRP) values
As SRP Values of alkali metals has the following order:
Li<Rb<Cs <K< Na
Hence, order of reducing power will be: Na < K < Cs < Rb < Li

Q.9.
(0]

dil/ NaOH
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C)

o

D)

Answer:

Solution:

O
50

OH
(0]
OH
O
O
The given reaction is an example of aldol condensation reaction.

7 OH
+ __RDS

“H,0
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Q.10. Consider the following reaction. The correct product 'P' is given by

» Product, P

A)
B)

C)

CH,
OH
@ OH
HC
CH,
HC OH
CH,
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CH,0OH
@(Cm
CH,
Answer:
@ OH
Solution: In the first step protonation of alcohol takes place which leads to the formation of carbocation intermediate. The carbocation

undergo rearrangement by 1,2-methyl shift to get stability. Finally water is added to get alcohol.

OH
ot +
“H,0

H,0
OH «—
+
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Q.11. Consider the following reaction. Find the product, P

0
” HO_ €OOH g+
%’C—H + >< —> Product, P
H
A)
\ ~
~ \
" Nomo
[
H
B)
ﬁo
C)
0 0
C 0 C CH,
D)

NN\
/N
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Answer:

C
" Nemo
i~
H

Solution:  Hydroxyl group attacks the carbonyl group by nucleophilic addition reaction. The hemiacetal formed undergo the reaction
similar to esterfication with carboxylic acid to get the final product as shown below.

0 \ ~
— G
” HO cooH H* T \
=0
c—H —_—
+ T\G'/
H H

Q.12. Find out mass ratio of ethylene glycol (62 g) required to make 500 ml, 0.25M and 250 ml, 0. 256M
A) 11 B) 1:2 C) 21 D) 41
Answer: 21

Solution:  mjllimoles of 15t case = 500 x 0.25

millimoles of 2Nd case = 250 x 0.25
Moles ratio is equal to mass ratio.
Hence, the ratio =2:1

Q.13.  Assertion: BHA is added to butter to increase self-life.
Reason: BHA reacts with oxygen more than butter.

A)  Assertion is correct B)  Assertion is correct
Reason is correct Reason is incorrect
C)  Assertion is incorrect D)  Assertion is incorrect Reason is incorrect

Reason is correct

Answer: Assertion is correct
Reason is correct

Solution: BHA is added to butter because it acts as preservative by lowering the rate of self-oxidation of butter.

Q.14. Match the following

Column | Column I

(@) |[Co(CN)g]>™ () [535mm

(b) |[Co(NH3)s]*" (@ [375nm

© [[Co(NHz)5C1>" (s) [600nm
A)  a(s), b-(p), c-(q) B)  a-(p), b-(q), c=(s)
C)  a-(q), b-(p), c-(s) D)  a-(s), b-(q), c-(p)

Answer:  a-(q), b-(p), c-(s)
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Solution: Wavelength of light absorbed is inversely related to splitting energy in complex compounds
Splitting energy is directly related to ligand strength

Order of ligand strength: CN~ > NH3 > Cl™

Q.15.  Which of the following option contains the correct match.

List | List Il
(a) Adiabatic (1) AT=0
(b) Isothermal (2) Heat exchange =0
(c) Isochoric (3) AP=0
(d) Isobaric (4) Work done =0
A) a-2,b-1,c-4,d-3 B) a-1,b-2,c-3,d-4 C) a-4,b-3,c-2,d-1 D) a-1,b-3,c-4,d-1
Answer: a-2,b-1,c-4,d-3
Solution:
List | List Il
Adiabatic Heat exchange = 0
Isothermal AT=0
Isochoric Work done =0
Isobaric AP =0

Q.16. How many of the following orbitals is considered as axial orbital(s)
Px, Py, Py dxdy, dxzd g o,d

Answer: 5

Solution: Out of pz, py, Pz, day, dyz,du,deyz, d o orbitals

Pz, Py; Pz, dz27y2d22 are axial orbitals. 5

z / /ﬁs
oo e

dx?—y?

RSSOt

Z

Q.17.  Arrange the following elements in increasing order of metallic character Si,K,Mg and Be
A) Si <Mg <Be<K B) Be<Mg<Si<K C) Si<Be<Mg<K D) K<Mg<Si<Be
Answer: Si<Be<Mg<K

Solution: Metallic character decreases from left to right in the periods periodic table and increases from top to bottom in groups.
Silicon is a metalloid.

Hence, the correct order is

Si<Be<Mg<K
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Q.18.

Assertion [A]: Carbon form two oxides CO and CO9, where CO is neutral, while CO4 is acidic

Reason [R]: CO9 soluble in water to give carbonic acid and CO is almost insoluble in water.

A)  Both Assertion (A) and Reason (R) are the true and Reason (R) is a correct explanation of Assertion (A)

B)  Both Assertion (A) and Reason (R) are the true but Reason (R) is not a correct explanation of Assertion (A)

C)  Assertion (A) is true and Reason (R) is false

D)  Assertion (A) is false and Reason (R) is true

Answer:

Both Assertion (A) and Reason (R) are the true but Reason (R) is not a correct explanation of Assertion (A)

Solution: Carbon monoxide is neutral and almost insoluble in water.

Q.19.

Answer:

Carbon dioxide is acidic as carbon in +4 oxidation state is acidic.
Acidic carbon dioxide reacts with water to form carbonic acid
Hs20 + COg — H2COg

Consider the following cell

Pt|HoHT
(1bar) (1M) ||pp3+ | M+
o]
Then value of ——— is 10%, then find the value of 'z’
[a3+]
(given: E&3+/M+: 2V and Ey =1.1V)
30

Solution:  Hg— 2H1 4 2¢~

[Vas
E=E"- O'T()Glogm [ ]
[ar34]
[t
1.1=12-0] —0.03logyg
[r34]
Mt
—0.9=-0.031log1g
M3+}
-
M3+
z =30
Section C: Mathematics
i 6 b5l-k
Q1. Find the value of -5_,*'*c,
51 45 52 45 52 45
A)  Slg, g, B) %2, %, C) %2, %c,
. 52 45
Answer: 04 — C4

M3t 4 2¢e > Mt

D) 5104 + 4504
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Solution:

Given,

ZGZO 517kc3

= 510, 4 500, + 990, + 8¢, + 410, + 46¢, + 45C,

Now we know that "C;. + "C, | ="*1c, , or"C,="*1C, - "C

Now using the above formula in given expression we get,

46 46
Cy+7Cy

6 51—k~ _51 50 49 48 47 T _45
Yoo Cy="C+ Cy+ T+ °C + s + -0y

47 47
Cy+2'Cy
6 5l-k~ _ 51 50, 49 48 - _45
= =0 Cq=""Cy+ 7 Cq+ *C3+*°Cq + -0,

= Y85k, = Blo, + B0c, + 90, + 80, + e, - e,
= Y265 ha, = Slo, + S0c, + 990, + 9, - B,

= Y8 _ 5Lk, = 5lg, + %0¢, + 50c, - 45¢,

= Y851k, = Blo, + Slg, - %5¢,

6 5l-k~ _ 52 45
= Y0 Sko, =520, - %,

r+1

Q2. [If f(z)=22"+ X and f(4) =133, f(5) = 255, then sum of positive integral divisors of f(3) — f(2) is

A) 60
Answer:

Solution:

B) 22 C) 40
22
Given:
fl@)y=2z"+ X
And,
f(4)=133

=2.4"+X=133 ....(1)

And,

f(5) =255

=2.5"4+A=255 ....(2)
Subtracting (1) & (2), we get
2.5"—2.4" =122

=51 — 4" =61

Now, 53 — 43 = 125 — 64 = 61, SO
n=23

Hence, A=133 —128=5

So,

flz)=223+5

S fB)—f(2)=54—-16
=f(3)—f(2)=38=1x2x19
Hence, sum of positive integral divisors of f(3) — f(2) is
=14+24+19=22

2421

= 2 is a circle, then the centre of the circle will be,

D)

6
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A) (0,0) B) (2,0) C) (0,2) D) (-2,0)
Answer: (0,2)
Solution: Given,

2420
zZ—1

=2

Now let z = z + iy, now putting in the above equation we get,

THiy+20
Ty,

THY—1i
z+i(y+2)
c+i(y—1)|

22+(y+2)2
S —

:>x2+(y+2)2:4(x2+(y—1)2)
:>x2+y2+4y+4:4(a:2+y2—2y+1)

=322+ 3y2 - 12y=0

=224 y2 —4y=0

Now comparing with 22+ y2 + 29z + 2fy + ¢ = 0 whose centre is (—g, — f), the centre will be (0, 2)
Q.4. Find the number of numbers between 5000 & 10000 by using the digits 1, 3,5, 7,9 without repetition
N B) 12 Cc) 72 D) 120
Answer: 72
Solution: Given,

Numbers 1,3,5,7,9

Now to form number between 5000 — 10000

~ NN =~~
5,79 4ways 3ways 2ways

Here at 1000’s place should be taken by 5, 7 & 9
So for 1000’s place there will be 3 ways,
Now for hundredth place there will be 4 ways,
For ten's place there will be 3 ways,
And for unit place there will be 2 ways,
So total ways will be 3 x 4 x 3 x 2 =72 ways.
Q5. g —_i_j+kandd xb—i—jandd-b —1,then @ —6bis equal to
A)  3i+37+3k B) 3i-3j7+3k C) -31+3j+3k D) 3%+3j—3k

Answer: 37 + 37 + 3k
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Solution: Let

- A A
b =zt +yj+zk

Then,
i ]k
%
axb=|-1-11
T Yy z
— 5 A
=dxb=—(y+2)i+(x+2)]+(z—yk

Hence,
y+z=-1
r+z=-1
r—y=0=>z=y
Also,

_>
d-b =1

>-r—-y+z=1
= -2zx+z=1
=z=2z+1
=-l-z=2z+1

¢3z:—2:>m:—§

2 1
So,y=—=; z=——
Y 3 3
Hence,
T2, 2.

1
p- -2 2% 1
3Z 3'7 3

- .
=6b =—47 — 47 — 2k
So,

2 o an
d—6b =3i+3]+3k

Q.6. We have 8 oranges, 7 red apples and 5 white apples. In how many ways we can select 5 fruits containing atleast 2 oranges,
1 red apple and 1 white apple?

Answer: 6860
Solution: We have 8 oranges, 7 red apples and 5 white apples.
Number of ways in which we can select 5 fruits containing atleast 2 oranges, 1 red apple and 1 white apple is
=80, x Tey x 50, + 8¢y x 0, x 5Cy + 80, x Ty x 50,
= (56 x 7 x 5)+ (28 x 21 x 5) + (28 x 7 x 10)
= 1960 + 2940 + 1960 = 6860

Q7. 1 f(a) = log s (ﬁ (sinz — cosz) + m — 2) and the range of f(z) is [0, 2], then m is

A 3 B) 4 C) 5 D)  None of these

Answer: 5
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Solution:  Given:
f(@)=1log (\/E(Sinm — cosz)+m— 2)
We know that
(sinz — cosz) € [7\/2, \/7]
[ asinz + bcosx € [7 \/m, \/mﬂ

So,

—2<,/2(sinz —cosz) < 2
=m—2<,/2(sinz—cosz)+m<m+2
=m—-4<,/2(sinz—cosz)+m—2<m
:log\/ﬁ(mfél)g [\/E(sinzfcosm)+mf2} glog\/mm
So,

log\/n—l(mf4):0& log\/mm:2

=>m—-4=1=m=5

Q.8. dy Bt . lim )

If m + ay = - e PY, then the value of limit t—ocoy (t), where a >0, >0, v>0, a# 3, is
A 0 B) 1 C)  Does not exist D) ap
Answer: 0

Solution: Given,

% +tay=y-e Pt

Which is a linear differential equation,

So, integrating factor will be I. F = e/ @dt — cat
So, the solution of differential equation is given by

yx et =y [e Pt et

=yxe= 'yfe(afﬁ)t

(a=B)t
at _ ¢
=yxe 0% @B +c
_ e Pt —at
:>y—’y(a7,8)+ce

lim
Now finding t—ocoy we get,

lim lim —Bt
t—ooy = t—00 ('y i + ce*at)
(a=P)

lim
=t—=ooy=v7x0+cx0=0 {ase_°°—>0}

Q.9. If A be a symmetric matrixand B & C are skew-symmetric matrices of same order, then
A 413.p2%6_ p26. 4135 5 skew symmetric matrix B) AC — A is a symmetric matrix

C) Al3.p26_ p26. 413is 3 symmetric matrix
D) AC - Ais a skew-symmetric matrix

Answer:  A13.p26_ p26. 413 g a skew symmetric matrix
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Solution:  Since, A be a symmetric matrix, so A13 is a symmetric matrix and B & C are skew-symmetric matrices so B26 and ¢26 are
symmetric matrices.

(A13_B26_ B2ﬁ,A13)T: (A13, B26)T_ (326,A13)T

7 ) ) ()
)" = (57) (47%) - (4) (5%)
)

- (A13,B26_ 526 413\ _ _ (A13Bze_ B26A13)

N (A13,326_B26,A13
N (A13,B26_B26,A13
So, A13. 26— p26. 4135 a skew symmetric matrix.
Now,

(AC— AT =(40)T — AT

= (AC - A)T=CTAT — AT
=AC-AT=-ca-4

= (AC-A)T=—(CA+ 4)

So, AC — A is neither symmetric nor skew symmetric.

Q.10. If a,b, 1_18 are in GP and %, %, % are in AP, then the value of a + 180b is

Answer: 20

Solution:  Since, a, b, 1_18 are in GP, so

10

2 104b

1852 10b

1 10+b

o2 10
= 902 + 9b% = 10b
:>b(9b2+90b— 10) —0
= 9b2 4+ 90b— 10=0
Since, b # 0.

ﬁg(%) +90b=10

= a+ 180b=20

Q.11. A

(1 + |cosz|) leos | o < %

Given the function, f(z) = wor=2=I which is continuos at z = % then find the value of A &

no

cot 6z

ecotdx w>%
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A) 5 2 B) 5 2 C) 5 3 D) 3 3
)\25&#:63 ,u:g&)\:e?) )\25&;1,:62 ,qu&)\:e2
Answer: ) 2
A==&pu=e3
3 H
Solution: Given,
A
(1 + |coszl|) leosz| 5 < %
, _ o ; i T T f(T) = £+)
The function f(z) = o= is continuos at z 5 SO f(2 ) f(2) f(2
cot 6
ecotdxr , x > %
lil;}i A
o == e
Now finding P (1 + |cosz|) leosz| which is in the form of 1°°,
lim A lim
= = ———x|cosz|
So 2 (1+|c0sz\)|cosx‘:z_)2 e loosz| =l
lim
m+
I $—>5 cot 6 . .
m ! )
a:ﬁEJr cot 6z cot 4z hl_%cotﬁh h%tanélh 4 2
Nowfinding = "2 ecotdz =e —e ootdh —o  tanbh — o6 =¢3
2

Hence, e)‘:e§:>)\:§&u:e§

2
Q12 J3nzldz = Zin (%) then the value of m% + n2 — 5 is

Answer:

Solution:

Q.13.

3
20
Let
I= [} Inz|dz
3

=JI= f% [In z|dz + ff’\lnx\dw
3

=1= ff% In zdz + fflnmdm
3

Since, Inz < 0 for z € (0,1).

=I= f[mlnmfm]ll + [mlnmfm]:{’
3

= I=-[0-1)- (7§1n3 - %)] 433 -3 (0 1)]

=2 _ L3 i3ms—2
3 3
:>I:§1n3—é
3 3
4
=== (23~ 1)
:>I:§(ln32—lne)

2
=J]= éln (3—)
3 e

So,m=4,n=3

Hence, m2+n?2—5=16+9—5=20

Find the remainder when 20232023 is divided by 35
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Answer: 7
Solution:  To find the remainder when 20232023 is divided by 35 we will use binomial expansion,
Now rewriting above expression we get,
20232023 = (2030 — 7)2023 {as 2030 is multiple of 35}
(2030 — 7)2023 _ 2023, 20302023 _ 20280, 2030  7+..... 72023
= (2030 — 7)%0% = 35 — 72023
Now remainder will be —72023,

Now rewriting —72023 we get,

2023 _ (73) 6 .

=-(7) O 7 —(343)T 7

= —(343)5™ 7= —(350 - 70T x 7

= (343 x 7= (35k1 + 7674) x (=7)

So again using binomial we get remainder as —7 x 7674

Again rewriting the expression as —7 x 7674 = 7675

L 65 (73> 225

Which again can be written as —(—7)?2° = 7225 — (73) " (350 — 7)™

Again using binomial we get remainder as (350 — 7)75 = (77)75

Which can be written as (—7)7 = — (73) ®_ —(350 — )%

Again using binomial we get remainder as 72

Now again rewriting (73)8 x 7= (350 — 7)8 x 7

Using binomial remainder will be 79 which can be written as (73)3 = (350 — 7)3,

Using binomial remainder will be —73 which can be written as —343, so remainder will be 350 — 343 =7,

Hence, the remainder when 20232023 when divided by 35 is 7.

Q14 o f12d7Z2, and the value of 16] = % — 21n2, then the value of k is
z3(z2+2)

Answer: 6
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Solution:

Q.15.

Answer:

Solution:

T T
1 2
1.5 dt 1 o tldt
Rt R vt I S
—(1+t)2 5 (1+1)
t2
2141
:>I:i 2 dt
1672 (144)2
t-1)(t+1
s a1,
6721 @?  ?
t+1-2
:>I:if% ( )+ L }dt
16 5 (1+¢) (1+t)2
1 2 1 ,2 2 1 2 1
= T=— [fdt— = [} Zdt + — dt
TG v bt (1492
2 2 2

#I:i(2—%) —%[1n(1+t)}2l+i[——1]21
2

16 16| 1)1
1= (3) dfms o] L[1o2)

16\2) "3 2l " T6l3 3

3
:>I:——1[1n2}+i:i(£>71[1112]

32 8 6\6/ 8

In a city, 25% of the population is smoker and a smoker has 27 times more chance of being diagnosed with lung cancer. A
person is selected at random and found to be diagnosed with lung cancer. If the probability of him being smoker is 1%, then

the value of kis

9

Given,

In a city, 25% of the population is smoker

So, P(smoker) = 0.25 S0 P (non-smoking) = 0.75

And smoker has 27 times more chance of being diagnosed with lung cancer,

L L
So, if (ung_CM> _pthen p (w) .

non-smoker smoker
Now A person is selected at random and found to be diagnosed with lung cancer,

So, total probability of having a lung cancer will be P(Lung cancer) =0.25 x 27p+ 0.75 X p

Lungcancer ) 025x27p+0.75xp 30 10

0.25%27,
So the probability of him being smoker (using bayes' theorem) will be P( smoker ) = X¢tp  _@_ 9

Now comparing with LI i,
10 10

Then the value of & will be 9
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