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Questions

Q1. Five identical lenses are placed one after the other in close contact. The power of this arrangement is 25 D. Then, the
power of one such lens is

A 5D B) 10D

C) 20D D) 125D

Answer: 5D

Solution: The net power of the combination of lenses is equal to the algebraic sum of powers of all lenses in the combination, that is
Ppet=P1+ P+ P3+....

=25=P+P+P+P+P

25
:>P:?=5D

Q.2. A metal wire of mass M and length [ is bent to form a circle. A particle mass m is kept at the centre of the semi circle. Find
the forced experienced by m.

A) 2rG Mm B) ™G Mm
L? L?

C) 2rG Mm D) 3IrGMm
31,2 27,2

Answer: 2rG M m
L2
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Solution: Consider small element of mass d M on either sides of the vertical line, symmetrically, as shown in the image below.

Since, the length of the wire is L, we have,

nr=1L

=>Tr=

3|t~

The wire subtends an angle of 7 rad at the centre.
. M
Hence, the mass per unit angle is —.
Hence, we have,
M
dM = —df

m.dp

The gravitational force due to this elemental mass is dF = G = G%Mde.

T ™
The gravitational force can be resolved into mutually perpendicular components.
The horizontal components cancel and the vertical ones add up.

The net vertical force due to the symmetric mass on either sides is

dFpet =2d Feos (6) = 2G%Mc0s0d0

™r
To obtain the total force, we shall integrate the above equation between the limits 0 and % rad.

s
Faet = [y 2G’%Mcosé)d0 =2 [sing] 2 — 2GM™

™ ™ 7|'7"2

GMm

Cro |3

Substituting the value of radius in terms of length of the wire, we finally get,

GpMm
w2 L 2 L2
(3)
T

Q3. Position of a particle is related to time as given by equation z = (t4 + 62 + Zt) m. Find its acceleration at t = 5 s in m s 2.

F=2

A) 212 B) 312
C) 112 D) 56

Answer: 312

Solution: velocity of the particle is given by, v = ‘jl—j =434 6 x (2t) +2=4t3 + 12t + 2.
Now, acceleration of the particle can be written as,

a:%:4(3t2)+12:12t2+12
Att=5s
=a=12x524+12=312ms 2

Q4. Amassmis dropped on a ground from height - and it rebounds to a height of% after hitting the ground for the first time.

Find the loss in energy during the first time it hits the ground and also speed with which it will hit the ground for the second
time.
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A) m_gh’ \/g—h B) mgh, /2gh

C) mgh gh

47V 2
h
D) R o
8
Answer:  mgh
5 gh
2
Solution: Initial potential energy:
U; = mgh

Q5.

C)

D)

Potential energy when it reaches the height %:

h
Uf = ng
Therefore, loss in potential energy
mgh

Uloss = Ui — Uf: 5

Speed after first rebound when it falls on the ground from height % v= ,/2g% =./gh

An electron is revolving around an infinite wire. Which graph correctly shows the relation between kinetic energy of electron
and the distance from the wire.

KE

T

KE
r

KE
r

KE
T
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Answer:

KE

I

2k

Solution:  Flectric field due to infinite wire is given by, £ = =

Now, electrostatic force acting on the electron will provide the required centripetal force.

Therefore,

2%\ muv2
ex —/— =

T r

= %mv2 =ekA

As we can see, the kinetic energy is a constant value and doesn't depend on r.

Q.6. Which of the following graph correctly represents the effect of increase in intensity(13 > I7) of light falling on a metal in
photoelectric effect.

A)
| I
//— 1
L
v
B)
I
Ly
/L
\Y%
C)
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Answer:
/_- 2
o I1
Solution: Increasing the intensity while keeping frequency fixed, increases the number of photons hitting the metal and hence, it
increases the rate at which electrons are emitted.
Therefore, graph would be as given below
/——- 2
o I]
Q.7.  Ahollow cylinder and solid cylinder of same mass and radius are rolling with same initial velocity v on a rough inclined plane.
Find the ratios of their kinetic energies and maximum height reached by them.
A K h K h
) Em 3 lE_ 4 B) EKm_1 g lm_2
Ks 4 hg 3 Ks 3  hg 3
C K h K h
) K _2 tE 1 D) Em_4 tH_4
Kg 3 hg 3 Ks 3 hg 3

Answer: K h
ZH_ 4 qlH_4
Kg 3 hS 3
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Solution: Kinetic energy of a rolling body is given by,
_1 2, 1,29
k= 5 MY + 2]w

For hollow cylinder 1= mR2

2 2

:>kH: %mszr %mv =mu

For solid cylinder, 1= %mR2

3
=kg= %mv2 + imv2 = va2
k
kg 3

For maximum height applying conversation of mechanical energy we get,

= mghp = mv?

For solid cylinder

mghg = kg

3
= mghg = vaz

Q8. |nagiven equation y = A sinwtcos ("—;) Find the dimensions of n
A)  [MLT] B)  [a20r)

O st i)

provr [y

Solution: A termin a cosine function is dimension less.

Therefore,

[ 0 LOTO] _ %

= [MOLOTO] = %
L

[20°2070] = 2]

Q.9. In YDSE if the mt? maximum of A1 = 450 nm coincides with nth maximum of A2 = 650 nm, then find the minimum possible
value of m(m # 0).

A 11 B) 7

C) 13 D) 9

Answer: 13

Solution: For both maxima to coincide, position of both maxima from the axis will be the same. Therefore,

Yy1="92
= mp1=npy
)\1D )\2D
> m— =n—
d d
= m x 450 =n x 650
m 13

n 9

So for minimum integral value of m, we get m =13
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Q.10. If the current is given by i = 6 + /56sinwt A. Then what will be the RMS current?
A)  64A B) 8A

C) 32A D) J2BA

Answer: 8 A

Solution: If the currentis given asi = A + Bsinwt

BZ

The RMS current is given by ig ;6 =1/ A2+ >

/ 56
i =, /62+ 2=
Therefore, ig g 6%+ - 8A

Q.11. For a particle in motion in plane z & y coordinates can be expressed as z = 2 + 4¢, y = 3 + 8t2. Here z and y are in meters
and t is in seconds. Then which of the following is false?

A) Uniform accelerated motion B)  Constant velocity along =
C)  Parabolic trajectory D)  Particle will pass through origin
Answer:  Particle will pass through origin

Solution: Let the particle passed through the origin, then

y =3+ 8t2

=0=3+8t2

I
8

which is not possible. So for no value of time, y co-ordinate of the particle can be zero. Hence, this statement is false.

Q.12. If the electric field vector at a point in an electromagnetic wave is given by, E =40cosw (t — %) 1, then corresponding

magnetic field vector will be

A) §:4—;x1078cosw(t7%)5 8) B:%xlofgcosw(t—%)k
C) 3:4—;x 1078@”(%%) (j+k) D) E:i;x 10*8cosw(t7%) (7k)

- - 4 N
Answer:  H _ ?0 x 10 8cosw (t - %) J

Solution: As we know,

E_o
B
40
~pgp-E__2
C  3x108

Also, direction vector will follow the relation
ExB=C.
Therefore,

xB=k
B=j;

er

. . .= 40 o
Hence, required expression is B = 5 % 10 8cosw (t - %) 7

Q.13. Find out the electric field at the centre of a hollow hemisphere with the surface charge density o on the sphere

A) g B) o

€0 260

C) A D) g

3¢ deg
Answer: g
460

Solution:  Electric field at the centre of a hollow hemisphere is given by 4i
€0
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Q.14. For the 4t" orbit of the Hydrogen atom the De-Broglie wavelength of the electron is awrg, where rq is Bohr radius. The value

of ais
Answer: 8

Solution: According to Bohr's quantisation law, mur — Z—h
7us

Using de Broglie law, momentum is given by mv = %

Therefore,

hr _nh
A o7
nA
=r=—
2
— = 2rr

n
Now, radius of orbit in Hydrogen atom is given by, r = n2r0, where rq is the radius of the ground orbit.

27rn27“0
Therefore, A = % = ——— =2mnn.

For n=4, we get A = 8nrg, SO a = 8.

Q.15.  Two forces F1 & F» having magnitude as |Fy| = 3 |Fy|, the resultant of the force is equal to Fy. If the angle between the

forces be cos ™! <_Tl) write the value of n.

Answer: 6

Solution:  As we know, the resultant of the force using parallelogram law is given by,

Fuet = \/(F)? + (F2)? + 2F1Facos

=3m= \/ (3F)? + (F2)? + 2 x 3FyFycos 0

—1
= cosf = —
6

Therefore, § = cos ! (%) Hence, n=6.

Q.16. Which of the following is the correct structure of L-Glucose?

A
CHO
HO-C-H
H-C-OH
HO-C-H
HO-C-H
CH,0H
B)
CHO
H-C-OH
HO-C-H
H-C-OH
H-C-OH
CH,0H
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?HO
H—Q—OH
H—?—OH
H—?—OH
H—Q—OH

CH,0H

D)
?HO
HO—?—H
H—?—OH
H—?—OH
HO—?—H
CH,OH
Answer:
?HO
HO—?—H
H—Q—OH
HO—?—H
HD—?—H
CH,OH
Solution: It is a simple sugar having a molecular formula CgH 120¢. In simple terms, we can say that it is made up of six carbon atoms,

twelve hydrogen atoms and six oxygen atoms. Glucose is a widely available monosaccharide and is also known as dextrose
and blood sugar.

L-glucose is a short form of Levorotatory-glucose. It is an enantiomer of D-Glucose.

?HO
HO—?—H
H—Q—OH
HO—?—H
HD—?—H
CH,0H
Q.17.  Which of the following has the highest dipole moment?
A) NHj B) NF3
C) PF; D) CHy

Answer:  NHj

Solution:  The molecules with perfect geometry and all the surrounding atoms have the same dipole moment zero. Hence,
PClj5 (trigonal bipyramidal) and CHy (tetrahedral) have dipole moment zero.

In NH3, the dipole moment vector of the bond and the lone pairs are in the same direction. But in NF3, the dipole moment
vector of lone pairs and bond pairs are opposite in direction. So, the net dipole moment will be the subtractive effect
between the two. Hence, the dipole moment of NHj is larger than NFs.

Q.18. Which one out of the following shows one oxidation state other than its elemental state?

A T B) Sc
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C) Co D) Ni
Answer: Sc

Solution: The oxidation state, or oxidation number, is the hypothetical charge of an atom if all of its bonds to other atoms were fully
ionic.

Scandium usually exhibits an oxidation state of +3 in its compounds. In its elemental state, it exists as Scandium metal (Sc),
and its most common oxidation state is +3 in compounds.

Ti can exhibit +2,+4 apart from +3. Co and Ni exhibit +2 apart from +3 state.
Q.19.  Among the following, decreasing order of basic strength will be:

OH-, H-, HCOO~, CH3CO0~, RO~

@O @ (1v) V)
A I>V>UI>I>IV B) HMI>IV>I>V>II
C) HO>V>I>IV>II D) V>I>IV>II>II

Answer: II>V>I>1IV>III

Solution: A strong base is a base, which ionises completely in an aqueous solution. The resonance stabilised anions are less basic
than anions with no resonance. According to bronsted concept, if the acid is strong, its conjugate base is weak.

The acidic nature order for acids of given conjugate bases is

Ho < ROH < HOH < CH3COOH < HCOOH

Hence, the correct basic nature order is

H >RO™ >0H >CH3CO0™ >HCOO™
Q.20.  Which of the following is the correct order of first ionization enthalpy?
A) Be<B<O<F<N B) B<Be<O<N<F
C) B<Be<N<F<O D) Be<B<N<F<O
Answer: B<Be<O<N<F

Solution: lonization enthalpy is defined as the minimum amount of energy that is required to remove the most loosely bounded
electrons that is electron present in the outermost shell from an isolated gaseous atom.

The ionization enthalpy increases from left to right in a period and decreases down the group.

lonisation energy of boron being unexpectedly less than that for beryllium due to the 2s orbital being totally filled in
beryllium, whereas boron has one electron in a 2p orbital as well, and the 2s orbital is shielded much more than the 2p
orbital.

The p orbital in nitrogen is more stable than in oxygen, which has one electron more than the half-filled configuration. So,
the ionisation energy of nitrogen is more than that of oxygen

Q.21.  Which of the following compounds does not show Lassaigne's test for nitrogen?
A) Hydrazine B) Phenylhydrazine

C) Glycine D) Urea

Answer: Hydrazine

Solution: The organic compounds (which have carbon atoms) along with nitrogen give Lassaigne’s test. It is because the carbon
present will react with nitrogen and sodium metal added during this test to give NaCN(sodium cyanide). Sodium cyanide is
converted to sodium ferrocyanide on treating with ferrous sulphate. On further treating it with ferric chloride, a prussian blue
complex, ferricferrocyanide is formed.

Hydrazine (NH2NH3) does not contain carbon. On fusion with Na metal, it cannot form NaCN. So, hydrazine does not show
Lassaigne's test.

Q.22. In the precipitation of the iron group III in qualitative analysis, ammonium chloride is added before adding ammonium

hydroxide to:
A)  Prevent interference by phosphate ions B)  Increase concentration of C1~ ions
C) Decrease concentration of OH ™ ions D) Increase concentration of NHI ions

Answer: Decrease concentration of OH~ ions
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Solution:  NH4OH = NH; + OH ™
NH4Cl = NH} + Cl~

The common ion here is NHZ‘

The common ion effect is an effect that suppresses the ionization of an electrolyte when another electrolyte (which contains
an ion which is also present in the first electrolyte, i.e. a common ion) is added. It is considered to be a consequence of Le
Chatlier's principle (or the Equilibrium Law).
Hence, here the concentration of OH™ decreases.
Q.23.  Statement-1: Aldol condensation reaction is proceed due to acidic nature of alpha hydrogen.
Statement-2: Benzaldehyde and ethanal will not give cross aldol product.

A)  Both Statement-1 and Statement-2 are true B)  Statement-1 is true and Statement-2 is false

C) Statement-1 is false and Statement-2 is true D) Both Statement-1 and Statement-2 are false

Answer:  Statement-1 is true and Statement-2 is false

Solution:  The hydrogen atom on the a—carbon of the carbonyl compound is relatively acidic due to the presence of the adjacent
carbonyl group. This hydrogen can be abstracted by a base to generate the enolate ion, facilitating the aldol condensation
reaction.

In the case of benzaldehyde (CgHs CHO) and ethanal (CH3CHO), they can undergo a cross aldol condensation reaction to
form a product. Benzaldehyde contains an aromatic ring, while ethanal is an aliphatic aldehyde. When these two reactants
undergo aldol condensation, the resulting product can be a mixture of different isomeric forms.

Q.24. What is the pressure in bar of hydrogen gas, if EH+/H2,Pt =0at25°C?
Assume [HT] = 1M
A 0 B) 0.06
C) 0.03 D) 1
Answer: 0
Solution: The reaction at electrode is,
2H™ (aq) + 2¢~ — Ha(g)

Now, the Nernst equation is

P
0.06 H
Be1 = BSy — —-log ——
2 [H""] 2
P

= Egar =0 - 0.03log —

So, the pressure of hydrogen gas is zero bar.
Q.25. Compare ligand strength of F~, OH—, SCN—, CO
A) CO>OH >F >SCN~™ B) CO>F >OH >SCN~—
C) SCN~>O0H >F >CO D) F >CO>0H >SCN—
Answer:  CO>OH >F >SCN~—

Solution:  Aligand is an ion or molecule which donates a pair of electrons to the central metal atom or ion to form a coordination
complex.

A strong ligand is able to pair the electrons due to large splitting in the d — orbital, while weak ligands do not pair up the
electrons as they have less splitting.

The correct order of given ligands according spectrochemical series is

CO>O0OH" >F >SCN™
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Q.26.

Br
Br
x oY
Cl Cl
Identify Xand Y in the above conversion from the following.
A)  dil.NaOH /20°C; HBr/CH3COOH B) dil. NaOH /20°C; Bry/CH3COOH
C) alc.NaOH/80°C; HBr/CH3COOH D)  alc.NaOH /80°C; HBr/Peroxide
Answer:  alec.NaOH /80°C ; HBr/CH3COOH
Solution: In the first step styrene derivative is prepared using alcoholic sodium hydroxide at high temperature by beta elimination

mechanism.

Br
\
alc. NaOH/80°C
B
Cl Cl

Now, the styrene derivative is treated with HBr in the presence of acetic acid to get addition product according to
Markonikov's rule as shown below.

Br
AN
HBr/CH.COOH,_
Cl cl

azr Ky MnO 4 Noutral or addic 04+ MnOy

Find the sum of spin only magnetic moment of the central metal ion in both products.
A 0 B) 2.8
C) 3.8 D) 4.9

Answer: 3.8
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ion: +7
Solution: KMnOy
Mn7+: 349
There is no unpaired electron.

u= ,/n(n + 2) where n = Number of unpaired electrons

+4
MnOs
Mnt4: 343

p=./33+2)

= /15 =3.8

Sum of spin only magnetic moment=0+ 3.8 =3.8

Hence, the answer is option C.
Q.28.  Calculate the molarity of NaCl solution, if 5. 85 g of NaCl is dissolved in 500 mL of the solution.
A 0.2M B) 0.1M
C) 0.5M D) 1M
Answer: 0.2M
Solution: Mass of sodium chloride, w=5.85g

Molar mass of NaCl, M = 58. 5¢g

Volume of the solution V = 500 mL

1 8511
wx1000 _ 5.85x1000 —0.2 M.
MxV in mL 58.5x500

Therefore, molarity of the solution =

Q.29.  In how many of the following molecules, the central atom is involved in sp3 hybridization?
NOg,BCl3, Cl05, ClOg

Answer: 2

Solution:  The number of hybrid orbital in sp> hybridisation is equal to 4.

The number of hybrid orbitals can be calculated as follows,
1
H=(V+M-C+A)

H= The number of hybrid orbitals

V = The number of valence electrons at central atom
M = number of monovalent surrounding atoms

C = Positive charge on the molecule

A = Negative charge on the molecule

ForNOg , H=-(5+1)=3,

| =

ForBClg, H=—-(3+3) =3,

| =

_ _ 1
For Cl0; and ClO3, H = 5(7 + 1) —14
Q.30.  The number of different chain isomers in C7H 6.

Answer: 9

Solution: Heptane (C7H15) has a total of 9 chain isomers named n-heptane, 2-methylhexane, 3-methylhexane, 2,3-dimethylpentane,
2,4-dimethylpentane, 2,2-dimethylpentane, 3,3-dimethylpentane, 3-ethylpentane and 2,2,3-trimethylbutane.
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1. CH, - CH, - CH, - CH, - CH,- CH, - CH,

n-heptane
CH,
2.CH,-CH - CH, - CH, - CH, - CH,

2-methyl hexane

3.CH, - CH, - CH - CH,- CH, - CH,
CH,

2

3-methyl hexane

CH,
4.CH,-C- CH, - CH, - CH,
CH.
2. 2-dimethy] pentane
CH,
5.CH, - CH, - C-CH, - CH,
CH,
3, 3-dimethyl pentanc
CH, CH.
6.CH, - CH - CH - CH, - CH.

2, 3-dimethyl pentane
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CH, CH.
7.CH,-C-C-CH,
CH,

2, 2, 3-trimethyl butane
CH. CH,
|

8. CH, - CH- CH, - CH - CH,
2, 4-dimethyl pentane

9. CH.CH, - HC - CH,CH,
CH,CH,

3-ethyl pentane

Q.31. The number of complexes from the following have an even number of unpaired d electrons
[V(H20)6*, [Cr (H20)g] 2, [Fe (H20)g] >, [Ni (H20)g] %, [Cu (H20)g)*"
Answer: 3
Solution: |n [V(H20)g] 3+ vanadium ion has 342 electronic configuration and the two electrons are unpaired electrons.
In [Cr (H20)g] 2+ chromium ion has 3d4 electronic configuration and the four electrons are unpaired electrons.
In [Fe (H20)g] 3+ iron ion has 3d® electronic configuration and the five electrons are unpaired electrons.
In [Ni(H30)g] ¥ nickel ion has 3d8 electronic configuration and it has two unpaired electrons.
In [Cu (H20)g] ¥ chromium ion has 3d? electronic configuration and it has one unpaired electron.

Q.32.  The de Broglie wavelength of an electron in 4t% orbit.............. mag
Where ag Bohr's orbit radius.

Answer: 8

Solution:  pe Broglie wavelength (,\) =2mag x -

4
= 2mag X 2

8mao
Tz

Assumingz=1
De Broglie wavelength (A\) = 87Ro
Q.33. How many species have unpaired electrons?
0y, 05, 027, CN~

Answer: 2
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Solution: Oxygen molecule (O3): Each oxygen atom has 8 electrons. Hence, O2 molecule has a total of 16 electrons. The electronic
configuration of O molecule therefore is:

0s: (crls) 2(0’*15) 2 (025) 2(0*25) ? (02 pz) 2
(o e ) - (2

As we can see from the above electronic configuration, there are two unpaired electrons in the antibonding molecular 1t -
orbital which leads to oxygen exhibiting paramagnetic properties.

O, has one unpaired electron.

O%f and CN~ have all electrons paired.

Q34 = {””:22’ ffjf:o and h(z) = f(z|) + |f(@)], then [ h(z)dz is equalto . (k> 0)
Ak B) o
c) k D) 2k

2

Answer: 0

Solution:  Given:
s@= {50 I andn) = 1(e) + 1f(0)

Now, plotting the diagram of f(z), f(|z|) & |f(z)| we get,.

f(x)

<
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= pe={ 2T T pandr@i={, " T

z—2, >0 2—z, >0
= h(z) = f(jz]) + |f(z)]

- 0
e h(z)= { T, T<

0, >0
= [En(z)de = [§(0)de
= fokh(z)dz =0

Q.35. There are three bags A, B and C. Bag A contains 7 black balls and 5 red balls, bag B contains 5 red and 7 black balls and
bag C contains 7 red and 7 black balls. A ball is drawn and found to be black, find the probability that it is drawn from bag A.

A 3 By §
14 7
c T D)
12 18
Answer: 7
18

Solution: Given balls are: Bag A — 7B, 5R, Bag B— 5B, TR, BagC — 7B, TR

The probabilty of drawing a black ball is given by,

P (black ball) = + % X7

w |~
—
ml‘1

1 7
3 12
P(Al|black ball) = P(E) = 7 1 5 1 7
—X—F=X—+—=X—
3712 3712 3 14
e
= P(B)=—2
1.5, 7
12712714
e
= P(B)=—+
14+~
2
7
= =—
P(E) =
Q.36. If 22 — az + b= 0 has roots 2, 6 and o = L; B= 1 then find equation having roots «,
2a+1 2b—a
A 22-33zx+272=0 B) 27222-33z+1=0
C) 22-2722+33=0 D) 3322-272z+33=0

Answer: 2722233z +1=0
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Solution: Given,

22— az + b= 0 has roots 2 & 6

So, by using the sum of roots and product of roots, we geta=8 & b =12

Now, finding a = —— = L & g

%+l 17 " %a 16

1

1

Now, finding an equation having roots « & 8 we get,

22— (a+ Bz +af=0

:>z2—(i+i)ac+ L
17 16 16x17

17+16
=22 - 2+L=O
272 272

= 27222 332+ 1=0

Q.37.
A 2 B)
C) 8 D)

Answer: 16

Solution: Given,
gof(z)==x
Now, differentiating both side we get,
g (f@)f (z)=1

1
fl(z)
Now, taking f(z) =2

=4 (f(2) =

z
=22+ 2e4=2
=z=0

Now, finding ¢/ (2) =

1
£1(0)

1 4
—d@Q)=——— =3

9 z
(5x4+—e 4)
4
z=0

=84 (2)=8x2=16

=2

Q.38. s

Find the value of f04 T h——
SN T COS T

M () i

sin?z

C) 2) D)

L,llo(
6,3 2 2\3

O,
6,3 2

Answer: ™ 1 (3)
e\

€T
If f(z)=a®+2e4 V z <€ R, consider a function g (z) such that gof (z) = z V = € R, then the value of 8¢(2) is

16

4

m 1 3)
63 28 (2

T 1 2
252
o3 "2°8 (3
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Solution: s cin2 2
Let, —_—
I= f() 1+sin  cos o

1—cos 2z
fo z
2(1+sinz cos )
1—cos 2z
= -
I= f(] 2+42sinx cos

1—cos 2z
4

=

I= fo 2+sin 2z

™
4 _cos2z 2z

= ——  dr—
I= fo 2+sm 2z fo 2fsin2z 290
T
_ra 1 1,1 dt
= J[= - dr—- = okl
=g 2tanz 0 240 3%
2H—

1+tan2z

(By putting sin2z = ¢ = 2 cos 2zdz = dt)

n 2 1
=7=[(4 s dwf[%log|2+t@0

2(1+tan2w+tan z)

In the first integral putting tan z = z = sec2zdz = dz

1 3
=I1= fO S S— —log‘a‘
2(22+2+41)
3
=1=3J¢ = - 5los 3
(3 (5)
2= | +| —
2 2
- 1 1
11 i 1.3
= J]= |=-——ta -1 —log‘—
2 V3 V3 2 2
L 2 2 0
[1 12241\t 1, 3
= = |[—tan™ 7—10g‘—
13 Nl PERE

L (3
“I=55 s (2)
Q.39. If a, B € R and the mean and variance of 6 observations —3, 4, 7,—6, «a, 8 be 2 & 23 respectively, then the mean deviation
about the mean of these 6 observations will be

A 16 B 13
3

o i D) M
3

Answer; 13
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Solution: Given,
The mean of observations is 2

—3-+4+T—6+a+
So, TSP _,
6
=a+=10....(1)
And variance is given as 23

~3)2442472162+a 2152
So, 5 - —22-123

Sa?+p2=52 ....(2)
Now, on solving both equations we get, a =6 & =4

Now, finding mean deviation about mean we get,

Zlei—®|  sy245181442 26 13

6 6 [§ 3

Q.40. If a & 8 be the sum and product of all the non-zero solution of the equation (2)2 +]2| =0, ze Cthen4 <a2 + ﬂ2> is equal to

Answer: 4

Solution: Given,

Now, taking modulus both side we get,
2l = 21

= |z[=1 {as |2[ # 0}

Now, using equation (i) we get,

(z)2 +1=0

=>2z=1, —1

Now, finding a=i—i=0& B=—i2=1
Hence, 4 (a2 T ﬁz) —4

Q.41. If the system of equations z + (2sin26)y + 2cos 260 =0, = + (sinf)y + cos§ and z + (cos )y — sin§ = 0 has non-trivial solutions
) 41
then find 6. 1= _—
(COS 2\/2 a)
A) mricwr% B) 2n7ria+%

C) 2n7r:ta+% D) 2mr:ta—%

Answer: Inm+a -+ %
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Solution: 1 2sin26 2cos26
Let, A=|1 sinf cosf |=0

1 cosf® —siné
= —sin26 — cos26 — 2sin 26 (— sin — cos §) + 2 cos 26 (cos f — sinh) =0
= —1+ 25sin 26 (sin 6 + cos ) + 2 cos 26 (cos § — sinf) =0
= —1+ 25sin20sind + 2sin 20 cos 6 + 2 cos 20 cos @ — 2 cos 20sinf =0
= —14 2(sin26sin 0 + cos 260 cos 0) + 2 (sin 20 cos @ — cos 20sin ) = 0

= —1+2cosf +2sinf=0

:>cos(9+sin9:%

= Lcos@-ﬁ- isinO: L

NG N 22

:>cos(072):2—\1/5

= cos (072) =cosa

@0—%:2n7rj:a

:>0:2n7rj:a+£,wherea:cos_1 L
4 2,2

A42. 22-32+9
Q Let f(z) = 17”. If maximum value of f(z) is m and minimum value is n then find m + n.
21243z +4
A 2 B) 10
cy 12 D) o
23
Answer: 122
23
Solution: 222-3z+9
Let, y=——
2223z 44

:>2:c2y+3xy+4y—2x2+3x—9:0
=22(2y—2)+z@By+3)+4y—9=0

Now, D > 0 for real solutions.

= By+3)2%-402y—2)(dy—9)>0
:>9y2+9+18y74(8y2718y78y+18) >0
=92+ 9+ 18y — 3232+ 104y — 72> 0

= —23y2 1 122y — 63> 0

=23y — 122y + 63 <0

We know that, sum of maximum and minimum values is given by sum of roots.

>m-+n= 2
23
d _
Q.43. If a differential equation satisfies v y=coszatz=0, y= —l.then find y (1)
dzx 2 4
A 0 B) 1
C) 2 D) 4

Answer: 0
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Solution:

Q.44.

Answer:

Solution:

Q.45.

Answer:

. d
Given: & y=coszx
dz

= JF= effdx =e 7
So, solution of the equation is given by,

yxe ¥= fe Tcoszdz

=ye T=—e Tcosz— [e Tsinzdz

=ye T=—e Tcoszx — [—e_z sinz + [e ¥ cos mdm]
=ye ¥*=—ePcosz+e Tsinz—ye T +e¢c
=2ye ¥ =—e Pcoszr+e Tsinz +c

It is given that, y (0) = %1

-1
:>2><7:—COSO+O+C

=c=0
=2ye ¥T=—e Tcosz+e ¥sinz
Putting z = Z.
4
. B
:>2ye_Z:—e + £ 4
NG
_r
=2ye 4=0
=y=0

1 1\ 15
Find the number of rational numbers in the expansion of (2 545 3)

2

Given,
1 1\ 15
Binomial expression (2 545 3)

Now, finding general term we get,

1\ 15—r , 1\ 7
Tpy1=15C, - (23) (55)
r+1= T

T T

5o o5
=Trr1= Cr-2 5.53
Now, for rational number r should be multiple of 3 & 5 where 0 <r <15
So, r=0 & 15 will satisfy

Hence, only 2 rational number are possible.

If 2, p and q are distinct terms of a GP and in an AP, 2 is third term , p is 71 term and g iis 8t1 term, then find 2p + 8q.

2
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Solution: Given: 2, p, q— GP
Let, » be the common ratio of this GP then p = 2r, g= 2r2.
Now, a+2d=2, a+6d=pand a+ 7Td=¢q
=a+2d=2, a+6d=2rand a+ 7d= 2r2
=a+2d—a—6d=2-2r, a+2d—a—Td=2— 272
= —4d=2—2r, —5d=2— 2r2

2-2r  2-2r2
-4 -5

=d=

= —10+ 10r = —8 + 82
=82 10r+2=0
=42 _5r+1=0

=(r—-1)(4r—-1)=0

=2p+8q=2
Q.46. If the length of focal chord of y2 = 12z is 15 and if the distance of focal chord from origin is p then the value of 10p? is

Answer: 72
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Solution:

Q.47.

Answer:

Given,

The equation of parabola is 42 = 12z and on comparing with y2 = 4az we get, a = 3
So, the focus will be (3,0) and parametric points will be (3t2, Gt)

Now, let AB be focal chord of the given parabola,

And we know that, if t; & to are parametric points of focal chord then t1to = —1

So, the points of A = (3t2, 6t) & B <%7 _76)
¢

Now, using the given distance AB = 15 and by distance formula we get,

2 2
(3t2 - %) + (6t + %) =225
t

2 2
:>9(t2—i2) 136 (t—t—%) — 2925
t

=9(t+ %)2((15— %)2+4> — 225

Now, finding the equation of AB we get,
y—0= 2 (x—3)
1
tf_
t
=y=2z—6

Now, finding the distance from origin we get,

If f(z) = 2, 2=0 is continuous at z = 0 then find the value of a2 + 52

B+y/I—coszx
T

, x>0

12
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Solution:

Q.48.

Answer:

Given,
( 1foosax’ 2<0
22
flz)= 2, 2=0 is continuous at z = 0
By/I—cosz
—_—z>0

So, £(07) = £(0)=7(07)

lim .
20— 1—cosax —9
22
lim 1—cosa(0—h)
h—0 —m0m78M—— =

(0-h)2

=

lim 1-cos(ah) o
=h 00— . a*=2
(ah)?

Now, solving z—0T

lim B+/I—cos(0+th
h0—=2
0+h

=08=2y2
=p2=38
Hence, o2 + 2 =12

1 1

lim (52+1)3—(z45)3  m(5)2
fz—1 =

lim By/T—cosz N
— =

1

1 1

5 then find the value of 8m + 12n

(22+43)2—(z+4)2  n(2n)3

100
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Solution: Given,

m(5)

z—1

1

lim (5z+1)3—(z+5)
1
2_

=] W=

1
2
2
3

(22+43) 2 —(z+4) n(2n)

Now, using L-hospital rule in LHS we get,

1 1
lim (5z+1)3—(z+5)3
=]l
1 1

(22+3)2 —(z+4) 2

—2 —2
1 1
=z—1

-1 -1
2:(2z+3) 2 —%(z+4) 2

| =

-2 —2
1 = - 1 re
—=(5+1) 3 5——(1+5) 3
S(5+1) 3 5-2(145)

-1 -1
1 1
—.2. p— 2
5 2:(2+3) 2(1+4)

=2 =2
©6) 3 %(6) 3

=2
_8(6) 3
=
3(5) 2
1
_ 8(5)2
; 2
3(23)3

1 1

. 8(3)2 . m(5)2

Now, comparing 3 with 3 weget, m=8&n=3
3(2:3)3 n(2n)3

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

Q.49. Ina AABC, line AB has 5 points, BC has 6 points and CA has 7 points. Find the number of triangles formed by these
points.

Answer: 751
Solution: We know that to form a triangle we require three non-collinear points.
Now, AB, BC and CA have 5, 6 and 7 collinear points respectively.

So, the total number of required triangles is given by,

N="18c, - (503 +6c,+ 703)

18x17x16 5x4 6x5x4 Tx6x5

- N= 2 (22 + )
6 2 6 6

= N=3x17x 16 — (10 4+ 20 + 35)

= N="1751
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