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1. (3) After the closing of S, C bulb or lamp become short-circuited

.. new circuit =

V—=

the potential across A and B before the closing of S = ¥

Potential across A and B after the closing of S =
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4
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16V 16V

22kQ

A 6V

O

ip=2=15mA

e

Maximum current will be obtained for battery voltage
16V

1= % =5mA

ip(max) =5—1.5=3.5mA

4. d/3 A
> _/
._ K::m _.
< >
Q) d
1o AG 3 4G 3C
- 2/3 2 4 2
130,
U; = 5 - = (100)
%:szégxumzlmc
Cg=C¢C
2 2 2
¢ (150c) 150
Uf_2_c_ 2c 2 ¢
w=U;—U;= | 2200 | 9375,

1 1

1.125x10% 0.75x10%
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5. (3) We have
_F F
P= A  7R?
So,ﬂx100:£x100+2£x100
P F R
=5+23)=5+6=11

Ap

6 Y oA
dr
r
Z
3)

R kanrdr o R rdr
V = _mearer  _— 2 _rar__
fO a2 8 fO V22

2 = p2 4 2

tdt = rdr

Ve VTR a - (VR - 2)

8eq 8€p
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h/2
jid e B
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h/2 t.
=

h /
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2,4

—h=0- %gt2

t= 2 (1)
—3 =0- 394

t = % ........ (2)

SOtQZt—tl

=nc/2hion
g

tQ:\/g(\/ﬁ—l) .......

\/g

equation 3/1

ty @(ﬁfl)

t \/z
9

ty
7 =v2-1

8. (2) Volume of cone= %mah

1
Mass of cone, m; = p X §7rr2h

Mass of hemisphere, my = p x

Now, Y =

m;y;-+myy?
mj+1msy

=p X 7T

h
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p><l7rr2h>< E+Z7r1r3 (7£>
3 4 3 8
= 0=

px %m2h+p>< %71’1‘2

13(E _ 3r) =
:>p><37rr(4 2r><8)f0

B3 _0or h=+3r

4 4
9. Q +Q
+ + — = — + — + +
Q/z 26(] 260 Q
+ + X + + SRR
o= 2@ 74
+| |+ Ey 2A€0 +| [+ o Q
—> E=—=
+H |+ | 2¢g 2A¢g
+] |+ +| |+
+ L+ +L+
Metal ‘Non Metal
@) Plate
10. 3)
The initial velocity of the block to undergo a complete vertical circular motion is u = /bgR
V
A
N < )
v
l'l'lg

Let us assume that the speed of the block when it is moving in the vertical direction is v, then using conservation of

mechanical energy we get
2
%m(\/i’)gR) = %va + mgR

= v® = /3gR

The tangential and centripetal accelerations of the block are

a =g (l)and a. = 3g (+)

anet = ¢/a2 + a? = gy/10

11. (3) Shunt is a low resistance used in parallel with the galvanometer to make it ammeter.

@ 1A
o—>——\WW\ > o
20A 2280
AW >

S 19A
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The voltage across galvanometer = voltage across the shunt
Given, G=228€Q, i=20A, ig =1A

Lo 1x228 228
Sxs SEST© ~Rdczar =1.20Q

12. (3) .- de-Broglie relation of a charged particles,
A=

muv

Velocity of charged particle at time ¢,

3 eEy eE
v =gl + —tjor [v] = 4/} + (Wot)
h
Hence, \ = ———
5 eEO &
m v0+ Tt
or
h Ao
A= or\ =
eQE'gt2 eQE'gt2
mugq/ 1+ — % e
meu, m 'IJO

13.

3)
— - .
dF =i (dl x B)

— -
F:i/dle

——
—

lap
F=1iBQ
* Right hand Palm rule
14.(1) g, = g, — Rw? = > =g—Ru*
Ruw’ = % = RiW? = 2
The escape velocity,V. = 1/2gR ...(2)
From (1) and (2)

V. = V2 x 2V? = V,=2V
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SRT
@ Vavg = M,
o 2RT
Vmp = My
8 2
Minm - Mo
Mo_ 4
M2 1t ™
3

16.

17.

18.

19.

The total binding energy,

N =7.5x14 MeV

N =7.7x15 MeV

The energy required to remove a neutron from N5,
E =BE (N15)—BE (N14)
E=(7.7Tx15—-17.5x 14) MeV

= FE=10.5 MeV

(2) Object is placed at distance 2 f from the lens. So first image I will be formed at distance 2 f on other side. This
image I will behave like a virtual object for mirror. The second image I will be formed at distance 20 cm in front of
the mirror, or at distance 10 cm to the left hand side of the lens.

Now applying lens formula
11 1

v u o f

10 cm

~

o

O

o
<3| &

6 cm

A
Y
A
Y
~
Y

30 cm 10 cm 20 cm

Q=

or v =16 cm
Therefore, the final image is at distance 16 cm from the mirror. But, this image will be real.

This is because ray of light is travelling from right to left.
(1) AshR = % = a finite constant.
Hence when the tube is of insufficient length, radius of curvature of the liquid meniscus increases, so as to maintain the

product AR a finite constant, i.e., as h decreases, R increases and the liquid meniscus becomes more and more flat, but

the liquid does not overflow.

(2) From figure
Vi—Vs P3—Pg - Vi—Vs;  4x10°—3x10°
Vo—Vi  Py—P; 10 3 x 105 — 10°

Vi—Vs=5L
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Now, work done

W= ($x1x2x10° 3 x5x1x10°) x 107 =750

20.(3) f=a-bx
fo, =a—bx —f
For block to move
atx=0

a— by > (£) ., = pmg

a > pmg, So we are assuming motion starts at x = 0

w = [(a—bx — pmg)dx
2
0=ax — b% — pmgx
= x(a— % —,umg): 0
x=0
bx
a— 5 —pmg=0
2 —(a — pmg)
2
x = 1 (a — pmg)
21. (2) Max " energy is liberated for transition

FE, — E;
and minimum energy for £, — E,_1 Hence,
FE FEq

— — — = 52.224eV

2 12 ¢

and ﬂ — L = 1.224eV

n?2 (n—1)2

Solving we get,

El == —544eV
and n=35
hence,

13.622
Fi=- 12 = —-b4.4
Z = 2.
2. _ 4
dt
1 d¢
1= ———
6) R dt

thorlgd 1
li| = —— (3at3 — 3bt2) = 3 [9at” — 6bt]

3 dt
li| = 3at? — 2bt = 6t% — 12t
For maxima of ¢
di
i
12t — 12 =0 =t = 1sec
imax =6 x 12— 12 x 1 = 6 Amp.

23.(20) Given: d = 1.2mm, A =6000A =6x10"m, D=1m, z=1cm=1x102m

For n® bright fringe, z = n%
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24,

25.

26.

S1 % 1072 Py nx6x1077x1
o 1.2x1073
-5
n=21210" _02x10%=20
6x107

There are 20 bright fringes formed over 1 cm width on the screen.

(3) The force constant of wires are

—> A

1\
{15y
t

(

\

_ 3ml
T =27 VA

(2) Drawing free body diagram of the cylinder with respect to plank.

2umg = ma = a = 2ug

(umgR)= %mR2a s — %

Acceleration of point of contact with respect to plank is 4ug
Velocity of pure rolling starts,

—v+4ugt=0

t= ﬁ =1s

Distance traveled by cylinder with respect to plank in 1s is
S = —vt+ %(2,ug)t2 = —15m

At t = 1s, the velocity of cylinder with respect to plank is
t=1s

Veel = —V + 2ugt = —20+ 2 x 0.5 x 10 = —10 m/s
Remaining 10 m will be travelled in time t = 1—8 =1s

.. Total time = 2s

(2) The correct match is : A-I11, B-1V, C-V, D-1.

Dipole in different direction add up to give larger value.

Molecules with their geometry and dipole moments are given below

Are You JEE Ready (AYJR)
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Molecule Geometry Dipole moment
H=——RBr Linear 0.79
0.95

QSTO Bent
2\

- -

Molecule Geometry

Dipole moment

@* Pyramidal

H H

1.47

& ﬁ%«
H
H

Tetrahedral

|
C
7

1.04

(C1 — 2 chlorine atoms are present opposite to each other, hence cancel dipole).

27. (4) In CuCl,, Cu®" has d° configuration, exhibit d-d transition and show colour. Similarly in VOCly, V4 has d!

configuration, can exhibit d-d transition and show colour.

MnCly= Pink colour

Zn*" = 3d"(Colourless)
Hg?" = 5d'°(Colourless)

V = 4s%3d°

V4 = 45° 3d" (d - d transition)

Cut? = ¢° configuration = 1 - unpaired e electrons.

Since, in both CuCly and VOCl,, Cu®* and V** ion contain 1 unpaired electron each, so their colour may be same.
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28.

29.

30.

MathonGo

Br Br
Izl
Oyt Dytrtn e
(4)
0 0
: | I
. H
dil. H,80, /Hgs0, _ <:> _c—cH, NaOD/D,0 <:>I_ C—CD,
@ D
(2
N204 — 2N02
Initial moles 1 0
At equilibrium (1-0.2) 2x0.2=0.8
Total moles = 0.4+ 0.8 =12
2 0.4
P 15 X600
Kp= (Noz) KP:(I(;QS—):H)O
(Prso4) (£2x600)
(2) 1. (—I) group, if are present along with —COQOH group in an acid, they increases the acidic property while (+) I

groups or groups show hyperconjugation will decreases the acidic property.

(a) NCCH,COOH : Contain, NC (i.e. —I) group along with —COQOH, thus will increases the acidic nature.

(b) FCHy, — COOH : Contain, F (i.e. —I ) group thus increases the acidic nature. Between NCCH2COOH and
FCH,COOH,NCCH,COOH is more acidic due to stronger (-) I effect.

(c) H3CCHyCOOH : Contain, CH3 group which show hyperconjugation effect and this is least acidic. Hence, the
given order is correct.

IT)(i) Structures which show more resonance structures or hyperconjugation among aldehydes are less reactive.
(i1) Aldehydes are more reactive than ketones.

a) CHs - CHy - CHO is an aldehyde in which CH3z — CHy— group show hyperconjugation effect.

Ph
(b) PhCOCH;, i.e. CO is a ketone and is less

CH;
reactive than CH,CH, - CHO and PhCHO
(as these are aldehydes).
Ph
(c) PhCHO, i.e. /CO is an aldehyde and is less

H
reactive than CH3CHy — CHO due to resonance effect of Ph-group.
Thus, correct order is CH3CH, - CHO > PhCHO > PhCOCH; and the given order is not correct.
(III) Boiling point of alcohols (due to ability to form H-bond) are higher than that of aldehydes which are more than
that of ketones. (due to less steric-hinderance and more surface area in aldehyde group, having same number of C-

atoms)
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33.

.(1

H,C

(a) H3C -OC,Hs,1.e.

H,C
/

CH,

Are You JEE Ready (AYJR)

MathonGo

O 1s an ether.

(b) H,C:-CH,-CHO is an aldehyde, i.e.

CH,CH),

CcO

(c) H;C — CH, — CH, — OH is an alcohol thus the given order for boiling point is correct. Hence, option (b) is the

correct answer.

NaOH (dil.) CHO
(11) Zn/H,0 !
Intramolecular aldol condensation

Fe(OH); = Fe3+ + 30H
Kgp = [Fe**] [OH]’
— (432 x 1072] (10710)°

=4.32 x 10732
PH =14
[Hb ko)
[OH"] =107

Now in pure water, [OH_] =107
3
- Ksp = [Fe*'] OB |
432 x 1073 = §(10°7)°

S =4.32x 10 Y mol!
. 1072 9
Ratio = T 10

4
Eq. wt of metal = s x35.5=8¢g

Mg(COg)m — Mgoz
Gram equivalents of carbonate = Gram
(3) equivalents of oxide
76 wt
(8+30) (8+18)
76 x 16

wt = =

68
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34. (1) Identify the Y and Z.
NH, N2CI- OH OH
CHO
__NaNO , MO, N L TN
H,0.5 C H,0 NaOH
(X) (v) (2)
35. (2) Option A:

36.

- Given Name: Pentaaaminethiocyanato-N-chromate(I1I) tetrachlorozincate(Il)

- The compound is [Cr(NHj3), (NCS')] [ZnCl] :

- [Cr(NHs),(NCS)] is a cation with Chromium in the +3 oxidation state (hence "chromium(III)").

- NCS is named as thiocyanate with the donor atom specified as "N" (nitrogen-donor).

. [ZnCly] is the anion named as "tetrachlorozincate(II)".

Option B:

- Mohr's salt is FeSOy - (NH4),SOy4 - 6H30 :

- Mohr's salt is a double salt because it dissociates completely in water to give all ions Fe?", (NH,) ™, SOy .
- Double salts retain their composition only in solid form and break into simple ions in solution.

- This statement is correct.

Option C:

- In[Co(NH3),(NO3),|NOs :

- The complex ion is [Co(NHj3),(NO,),] "

- The coordination number of cobalt is the number of ligand donor atoms attached to it.

- NH; contributes 4 donor atoms and NO, contributes 2 donor atoms, so the coordination number is 4 + 2 = 6.
- This statement is correct.

Option D:

- In[Fe(CO)s5] :

- CO is a neutral ligand, and the oxidation state of F'e is 0 because the charge of the complex is neutral.
- Secondary valency refers to the coordination number (number of ligands attached).

- Here, Fe is coordinated with 5 ligands (CO), so its secondary valency is 5, not 0 .

- This statement is incorrect.

(1) Assertion:

"The electron gain enthalpy of N is + ve, while that of P is - ve."

This statement is true. Nitrogen's electron gain enthalpy is slightly positive (4) because of its small size and high
electron density, making it difficult for an additional electron to be accepted. In contrast, phosphorus has a larger size,
reducing electron-electron repulsion, so it has a negative (-) electron gain enthalpy.

Reason:

"This is due to the smaller atomic size of N, in which there is considerable electron-electron repulsion, and hence the
additional electron is not accepted easily."

This statement is also true. The small size of nitrogen causes high electron density in its outermost shell, leading to
significant repulsion when a new electron is added. This makes it less favorable to gain an electron, explaining why its

electron gain enthalpy is positive.
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37.(3)
For strong electrolyte, curve given is straight line using Kohlrausch's Law of Independent Migration.
An = A — k/C

Moox

A

Johiss
As HCl is the strongest. (1) curve matches to HCI and (2) curve to NaCl.

For weak electrolyte, when conc. decreases, a increases, the curve is given as

1

A

o —
As NH, OH is weak base so (3) curve matches to NH; OH

*. option (c) is the correct answer.

38. (4) Here the compound 'A’ is

OO

// -..,"’:
0/ “OH



AYJR 2025 (January) — Morning Shift Are You JEE Ready (AYJR)

Questions with Answer Keys & Solutions MathonGo

39.

40.

41.

42.

Glyoxalic acid is (OHC — COOH). Proceed reverse
HC = O O =CH

O=C—O0OH HO — C=0

HO. OHiOH ,OH OH OH
E I |
H | H HC —OH OH>— CH
| > | o
! O=C—0HOH—C=0
0O 7 i N 0 “‘EI---"I:L
HO!OH
M)

Adsorption chromatography is a type of liquid chromatography in which chemicals are retained based on their
adsorption and desorption at the support's surface, which acts as the stationary phase. This method is sometimes also
known as liquid-solid chromatography. In this method, the mobile phase is either liquid or gaseous form. A stationary

phase is a solid form. Paper chromatography is partition chromatography.

1) [NiCLd% : Tetrahedral and paramagnetic (weak field ligand, 2 unpaired electrons).

[Ni(CN),]*>" : Square planar and diamagnetic (strong field ligand, all electrons paired).

[Cu(NHjs),| e dsp?, square planer and paramagnetic

[Ni(CO)4] <« is sp?, tetrahedral but diamagnetic

@

Due to inert pair effect Pb has four electrons in its valence shell but it shows +2 oxidation state. In other words due to
inert pair effect +2 oxidation state is more stable than +4 of Pb.

So, both Assertion and Reason are true and Reason is the correct explanation of Assertion.

(4) As compound having free anomeric carbon is reducing in nature. Therefore D is non-reducing as in it there is no
free anomeric carbon.

To identify the non-reducing sugar, we need to consider whether the sugar has a free aldehyde or ketone group capable
of acting as a reducing agent. If both anomeric carbons are involved in a glycosidic bond, the sugar is non-reducing.
1. Option A: This sugar has a free anomeric carbon (no glycosidic bond involving all reactive groups), so it is a
reducing sugar.

2. Option B: Contains methyl groups blocking the reducing ends, so it appears non-reducing. However, its structure
suggests a non-common disaccharide.

3. Option C: This is glucose, which has a free aldehyde group (in equilibrium with open-chain form), making it a
reducing sugar.

4. Option D: Both anomeric carbons are involved in a glycosidic bond (e.g., in sucrose), so it has no free aldehyde or

ketone group. This is a non-reducing sugar.
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43.

44.

45.

46.

47.

48.

49.

(1) Maximum number of electrons
=2n? =2x4x4=32(whenn=4)
Half of the electrons have (+%) spin, i.e., 16
3)
Fe(s) — Fe?™ +2e~; AGS
1
2H" + 2 + 502 = H0(1); AG;

1
Fe(s) =+ 2H+ —+ 502 — Fez+ + H2O, AGg
Applying, AG] + AG3 = AGj;
AGY = (=2 F x 0.44) + (—2F x 1.23)
AGS = (—2 x 96500 x 0.44) + (—2 x 96500 x 1.23)

AGS = —322310J
- AGY = —322kJ

(3) (a) Higher the charge / size ratio, Higher is the polarising power. Given order is correct.

(b) Geometry for both the species is tetrahedral, as in both ' O ' is sp* hybridised

Are You JEE Ready (AYJR)
MathonGo

(c) 113 = [Rn]5f'6d'97s27p' = Due to inert pair effect 7s? electron do not take part in bond formation, so, most

stable oxidation state is +1.

(d) Successive ionization energies are higher for every element. 2"¢ ionization of K happens from 3s23pS configuration

which is an inert gas configuration and for Ca it happens from 4s'. So, K has higher second ionisation energy than Ca.

(6) Aromatic compounds

UUAO el

. N\_‘_Jf,fN
L Bl - . 01—0075
B K 2.5 x 10°°
(10 0.025 :
= —1t=0.01x10"=10s
2.5 x 107
(35) Wz mass of ethylene glycol (M = 62) = 46.5gm

W mass of water = 160gm
AT depression in freezing point = 11.16 K

Let Wg be the mass of water remaining

1~ Wpx1000
Mathbr Mg Wp
1116 — 1.86 x 46.5 >,< 1000
62 X WB
. Wg = 125gm

Mass of ice that separates out on cooling
= Wp— Wp =160 — 125 = 35gm
(4051) Writing the formation reaction
4C(s)+2H(g)+502(g)— C4H4O(g)
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AH{ = —62 - 0 = Xeacants Enthalpy of atomisation — Xproqucts Enthalpy of atomisation
Y roducts Enthalpy of atomisation = X,,ctants Enthalpy of atomisation + 62 -0 =4 x 717 + 4 x 218 + 249 + 62

— 2868 + 872 + 249 + 62 = 4051 kJ mol !

50. (18) The reaction is as follows

K2Cr207/H® NaOH Hy0,
NaCl —— CI‘OQCIQ — NazCrO4 — CrO5
(A) (B) H® (C)
CIOQClz —5
Na,CrOy — 7

CrO5; — 6, Total = 18
51. ar5:4(ar3):>r2:4$r:2
a2’ —a(2°)=192=a=1
Q) 85, — 83 =1016
(2"-1)—-(1+2+4)=1016
210 = 1024 = n =10
52.(2) (i) —1 < 2x — x2 < 1 (for sin"! to be defined)
= -1<x*-2x<1
iex2—2x+1>0andx*—2x—1<0

(x—1)?>0and (x —1)> — (\/5)2§0
x € Rand (x—l—\/ﬁ)(x—l—%—\/ﬁ)go
:>xe{1—\/§,1+\/§} .. (1)

(2= >0= L <2=x> I = xe(-00,—3

x|
(iii) [x*]# 0 = x* £[0,1)
= x ¢(—1,1)= x €(—o00, —1]U[1,00) ... (3)
Hence, (1)N(2)N(3)
Sxe [1,1 0 \/i]

53. (4) Let X denotes the number of tosses required.
3 4
2 1 2
P(X>4)=(2) 1+ (%)
6 7
_ (2 1 2
P(X=7)=(2) - 1+(2) -

6
Required probability = <§>3 =
(5)
54. (1) lim, .o {1+ zlog(1 + a2)}'/*
= 2asin’f,a > 0andf € R
lim, {1 +x log(l + az) }Um is of the form 1%

— elimzqo %{1+m10g(1+a2)71} — elimzﬁg log(1+a2) =14+ a2

w |
+
/
w |
N———

ot
w |
+

w |

+

8

1
/=
—

= 1+a®=2asin’?0 = a®> — 2asin’0+1=0
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 2sin’0+ 1/4sin? 6 — 4
- 2

= a
2sin® 6 + 4/4 (sin 9 — 1)
a= 2
a:sin29j:\/sin40—1
sinfd—1>0
= sin*fd=1
sin?0=1= sin2£
2
i
= H—nﬂ':l:E
55. (2) Given, f(z +y) = f(z) - f(y)
f(z) =a”
f)=d=2=a=2
f(z) =27

Area enclosed by the lines 2|z| + 5|y| < 4 is

— 1 4) _ 16
—4(5><2><3)—?

Y

A

0, 14/5

16 (2)* £(4)

T2 1422 1+£(2)
56. (3) Let z = x + iy
z—4|=|2—8|=x2=6

Are You JEE Ready (AYJR)
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57.

3|(z — 12) + yi| = 5|z + (y — 8)i|

9[36 +y*] =25[36 + (y — 8)? (substituting = =

936+ 9y = 25- 36 + 25 [y + 64 — 16y]
16y — 25-16y +36-16 + 25 -64 = 0
y? — 25y + 36 + 100 = 0

y? — 25y + 136 = 0

(y—17)(y—8) =0

then,y =17o0ory =8

(4) Since the ellipse contains the circle
.. Solving circle with ellipse, we get
vz’ +a* (1 — (z — 1)%) = a®b®

(b2 — a2) z? + 2a%z — o’ =0
D=0

40* + 4 (a2b2) (b2 —a ) =
(12—&-132(1)2 a ) =0

a’ — b? (a,Ze )

1=0be?=be=1

Now,

area of ellipse, A = mab

A? = 12

2 1
e2=1-— b =
a? b2
2
e2:1—i:b—
b? a?
a’? = b
b2 —1
Now,
f(b) b21

For maxima and minima  f'(b) =0

(6° —1)66° —b°(20) =0 =3 (b"—1) ="

= g2yPt < 312.210 —g. 610

59. 3) [A]* = (2 x 5)16 = |A| = £10

Al =z +y+ 2z wherez,y,z€ N

6)
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Sr+y+z2=10

. number of solutions = 10-1C,_; = °C, = 28 — 36

2
60. G =uaxi+yj+ 2k E:y%—2z3’+3xic,
@ G-d =0, d=1—j+2k
r—y+2z=0...(1)
lal =2v3, 2?+y*+22=12. ...(2)
From (1), x = y — 2z. Substituting into (2):
(y—22)2 + 9%+ 22 =12
22 —dyz+522 =12 ...(3)
Let z = 2, substituting into (3):
2y? — 8y + 20 = 12
Yy —4y+4=0, y=2.
From (1), x = —2.
G b=xy—2yz+ 32z
d-b=(—2)(2) —2(2)(2) +3(2)(-2) = —24.
61. (1) In AABC

¢ =2zi +3zj —ylAc.

Are You JEE Ready (AYJR)
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Equation of AB, BC and CA are 2z + y = 0, z + py = g and  — y = 3 respectively and P(2, 3) is orthocentre.

A(1,-2)

-

Xtpy=2, x+3y=q
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62.

63.

64.

Solving 2z + y=0andz —y =3
y=—2zandx+2x =3
= 3z=3
= z=1y=-2
SLA(L, -2)
3—(-2)
Slope of AP = —~—1 =5
Slope of BC = —%

AP | BC

= 5><<—l>:—1
p

p=2>5

Now for vertex B

20 +y=0,y = -2z
z+5y=gq

2q

q
€T r=4q4= g’y 9

) q 2q
B _ =
15(9,9>

2q
5> 3 227
Slope of BP = =

—%—2 - —q—18
Slope of AC' =1
—27
BP L AC = <q—) (1) = -1
—q—18
= 2¢-27T=q+18
2g —q=18+27
q=145
p+q="5+45=50

> afe 1 a2 1
I1=2 tan” " [z°+ = | +cot” ' |z®— = | | dx
o 2 2
) 1/v2 1
oL} -1 L -1 37
=2 (tan™'0 + cot™'(—1)) d (tan™"1+cot ' 0)dz| = —
0 1/v3 2
(3) For observations 1, T2, ........... x50
Mean, z = 255 P=16..... (i)
S a? \2
Variance, % = 501 — (:z:) = 162
Sa? \2
= =167+ (m) — 1624+ 162 =512..... (i)
So, the mean value of (z1 — 4)°, (z2 —4)°, ....... (z50 — 4)° will be
Y (@i—4)?  Yal-83 +16x50
- 50 o 50
— 2% 8= 116 =512 8 x 16 + 16 = 400 (using (i) and (ii))
] “1,) — 23
Q?) ot 2z (tan~ly) = x

Puttan—ly =z
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65.

66.

1+y2  dz dz

3—;+(2w)z:m3 = z-e’”2:%f2ez2-$3dw+c

Putz? =t
= (tam’1 )er = lfet~zfcllf—i-c
2 y 2
=" (tan"ly) = %{et ‘t—et} +c
= 2 tan! y= 22 — e + 2c
1.2

= 2tan_1y:x2 —1+42ce

2

Point of intersection of lines x = y = zand z =
LMW+ @+ G)

Angle between lines is cos 8 =

ing—
= sinf = N

Let a point on line z = % = § is A(A, 2, 3)\)
x = y = z passes through B(1, 1,1) and third line also passes through B(1, 1, 1)
. Area of AOAB = L0A.OBsin0 = 13 AT 22 = 6

SA=2
.. Required coordinate = (2, 4, 6).

@

For any relation R defined on set A is said to be reflexive if (a,a)€ RV a € A, symmetric if

VIFIF1.V 1422432
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(a,b)e R <(b,a)e RV a, b € A and transitive if (a,b)€ R, (b,c)€ R, then (a,c)€ R foralla, b, c € A.

Given,
(x,y) ex? -8y + Ty =0
So,

(x, X) & x2 — 8z x z + 7x2 = 0, this is true. So, the relation is reflexive.
Again, (y,x) < y* — 8xy + 7x? # x% — 8xy + Ty>

Hence, the relation is not symmetric.

Again,

(X,y) ex?-8&y+ Ty =0...1) & (y,z) Sy -8+ 722 =0....(2)

So, from the equation (1) & (2), we cannot determine

TRy & yRz = xR2& x2 — 8x2+ Tz = 0

So, the relation is not transitive.
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67. 4 ifz?>1=z<-1 orz>1
f(z) = ax® +bx?; f0<z’<l=-1l<z<1
1/z+azd+ba? a2 — 1

2 ’
f is continuous
atz=1 1=a+b...(1)
andatz = —1

b=0 _1:—”“’,_(2)311(1@:1

point A and Bare — (—1,3) and (1, -1).
g'(x) =AMz -1)(z+1)

o= (22 o

g(—l):%—l—c:3...(3)

3

g1)=-2 +c=-1
c=1 and A=3
glz) =23 -3z +1
9(2) =3
68. S —p)’ = (@2 — @)’
= (p2 +p1)° —4pip2 = (@2 + @1)° — dqige
“b\? c b2 a
O - () -1(5) = (F) -4(%)

b2 —4ac b —4dac
=

a? c?
Since b — 4ac is the discriminant of both the equations and roots are different
b? +# dac
o = ¢

= a = ¢ (Not possible because two quadratic equations become identical)

ora= —c
=>2=-1

69. (3) Case (1):d =7
6Cy x 3C5; =20
Case (2): d =8
"Cyoxtf; = 140
Case (3):d =19

803 X5 03 - 560
Total = 20 + 140 + 560 = 720
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70. f(z) =2 — 423 — 822 +a
f(z) =4(z* — 32° — 42)
:4x($2—3m—4)

Q) =4z(z—4)(zx+1)=0atz=-1,0,4
f(-1)=a—-3<0,a<3
F(0)>0=a>0
a € 0,3]
Sum =0+1+2+3=6

71'(53)WehaveAB: 1 %1 [ 4 _3] = [1 0] =1
1 2 - /Y 0 1
(AB)'C, = Cy,(AB)*C, = C, and so on.
tr(C,) =r-3"+(1—-r)-3"=3"
>0, tr((AB)'Cy) = tr((AB)ICy) + tr((AB)2Cs) + ........ +tr((AB)*Cs0) = S (Let)
S = tI‘(Cl) + tI‘(Cg) +.... —I—tI‘(C50)
S=3"4+324...43%
3(3%—1)
RtioTgo g
=a=3,b=50
72. (81) Slope of AC =1

=
Slope of BD = —1

- Side length = 4

= Diagonal length = 41/2
Now, using parametric form,
(i) Coordinates of C, A :

D C

(3.7)

A B

- (3:|:2\/§cos%,7:t2\/§sin%) = (3+2,7+2)
= (5,9) and (1, 5)
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(i1) Coordinates of D, B:
3 3
(3 +2/2 cos Tﬂ, 7+ 2./2sin T”)

=(3+£2,7+2)
= (1,9) and (5,5)
So, we have:
A = (z1,y1) = (1,5) and B = (22, 42) = (5, 5)

C=(z3,y3) = (5,9) and D = (z4, 1) = (1,9)
No Y1Y2Y3Ys  _ 5x5x9x9 —81

? XT1THTIT4 1x5x5x1

73. (9) 2740 — (33)40 _ 3120
319 (4 1)119

= 004119 'S 014118 + 024117— ........ +Cr184 — C
=4k -1
A en3 @k midhors
=12(k—1)+9
So, the required remainder is 9.
74 , . , PRy G
* (3) Unit vector (n) perpendicular to OA and CB
h = C_]3>xa N (3a=T7)i—4j+(5-a)k
 |CBx0A|  VBaHI6H(-a)
SO A T
AsCBxOA=|1 a—-3 -1
1 2 3

A —3a)—4(2—« —a
Shortest distance = |[BA - ii| = S ™l i
V(Ba—T)7+16+(5+a)?

5. Q)2+ [ f()dt = T+ [22f(t)dt

Differentiating w.r.t. X , we get

f(z) (1+2%) =z = f(z) = —=, which is an odd function.

1422’

r/4 fle)+a®—zd+z+l
Now [2y s =y 2
/4 z —+ xg — 333 +x w/4
1422 2
= / t dr + / sec” xdx
— cos” x /4

=042
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