Physics

Q1 The physical parameters [ () i % tan be determined by measuring the parameters q, b, ¢
us=ing the relations.

P =t
(] = ke
it = abc?
N = »-FE'

If the maximum percentage ermor in the measurement of p, q. 7 is 1%/, 3%/ 4%/
respectively. Then what is the maximum percentages error inmeasuramant of 5

(e

Covred Arawer;
Iu-':l.:

Solution:
As, r

e T L

() = abfc___{2)

R = abc! — 3

§ = vabe = {obe)i—)
From (1), (2) &(3)
VWile can werite POQ.R= [f.-.';.-:l"

= abc = (PR)T



S50, 5= (abe)?

= 5= (PQRYT*T = (POR)*

SUE 10 EE 1 ﬂ 1 ﬂ 1I|IZ]-.
ErEt =5l p* 7 = 10 + Tk |
A% 1, H
ﬁ';;'HIMZS_l'SI-I]:é:].

D ] L i
Joerrorin 5 =1%/,

0z Thie acceleration of system of two bodies over 3 wedge a= shown in gure is -
{.'.'ﬁ.ﬂ: =g = 10m/ 111]

Cption 1
0.44m s

Bption &
1.44 m /s

Giption 3:

o I o2
2T m/s

Cption 4

0.0175 m /s

Covrect Answer:
e 2 rr;".li2

Solution:



A=y

T 1 :
W ..1'"". f"!'l I-__T
N L ", £l
A T i - M

- .

H .~ i =
L : ) m
s :',‘.%ff:z-ru Cosdl® . 4
R PP

W s Img Bl" WS 507
e B Moo B? * 5T

Let Tension in String — T
Lez sccleration = a.
ma = mg sin G0° — T __{1)
And 9 =T - 2 myg sipdl” __{2)
(1h+(2)
3ma = g sin G607 - 2 g sieal”

.-_,-.*ri.l.l.li[l"' — PairndlE x i

g 2
0x¥ —2axlxin
n = = =
1

o = —{.4465 m/5*
S0, our assumed direction of acoeleration is wrong, which is indicated by a negative sign.

Maw, la| = 04465 m /s
0.3 The moton of a partice is de ned by a equation -
r=B4 0 -F

Where + .+ iz in meter and = in second. What will be the position
velocity becomes zero- (uss V3 = 1.732

| X | of the particle, When it=s

Ciption 1:

T.52 m

Cption 2!
128 m



18.4m
Cigtion 4
23. 19 m
Correst Anawer:
184 e
Solution:
=840 ¢
i .
== = O=33*=10
et

= &= /3 second
o % 3
50, =8+ 03— (1_.-'.?:]

= 1539 m

0.4 A constant power delivering machine has towsed a box, which was iniTially at rest, along a
hiorizontal straight fine. The distance moved by the box intime 't i proportional o

opin 1

r

Spnian 2
T

Cprian 3

||:|-'2

Solution:



Q.5 Athin smooth rod of length L and mass M is rotating freely with angular speed sy about an
axiz perpendicular to the rod and passing throwgh its centre . Two beads of mass m and
riegligible size are at the centre of the rod initially. The beads are free o slide along the rod .
Thie angular spead of the system when the beads reach the opposite ends of the rod will be :

Giption 1:
_'“I' Wi

M4+ m
Clptian 2:
M oy
M+ 3
Sotion i
1”.- L)
I A+ Grre

Olption 4:
M ey

W+ 2

CoFrect ARSWEF:
M oy

I -+ Grre

Solution:
Angular momenoum is conserved only when external torgue is zeno .




Applying conservation of angular momeantum

(.w,“ M L (f.)“ ,
wp = - 2m W
12 ) 12 2

= ME%up = (ML? + 6mL?)w!

| -\.u-||:||-.|r
M+ G

=

Q.4 Two rods A and B of identical dimensions are at temperature 300 . IfA is heated up to 180 oC
and B upte Tol |, then the new lengths are the same. If the ratio of the coe dents of linsar
expansion of & and B is 3.2, then thevalus of T &

275

T, = 30 T, = 1

T_,' = 1k T_,-' =i i

LR | ¥y
Ny

] T2

My = Ay

|I|'I'_l| s -Ir_.l| = |I|':|I|g FAY -||'-n.



ng ATy 3 (T -30)
|}_

—_— = = P —
S TERLY i (180 — 30)
; 3 - 3
i ;JU=_—:I}<1=_I|'_'I='.:.'Z.-.’.-.I

I'=30+ 225 = 259

Q7 An 18.10mL sample of ga= is a1 3.500 atm. The wolums (in ml) if the presswre becomes 2.500
atm, with & »ed amount of gas and temperature is -

?ﬁmi

Option 2:
2534

181

Gptien

ion 4
2534

Solution:

By solving with the help of Boyle's law equation
P1V1 =PV

Ve = Wy /Ty

V=118 10 = 350000 | /2. 500k

V; = 25.34mL



0.8 Comsider P-V diagram for an ideal gas shown in Figure.

Constant
1 p= nn:rﬂn

T A T4 .
ol W )
. I—
T4 P T4 P
(iif) | 3 1 W) T
S, — =
P P

Ot of the following diagrames (Figure), which repressnts the T-F diagram?

Bptisn i:
W
Option 2:
1

Eﬂhﬂl‘

Il
Cliptian &
Covredt Amswer:

Solution:

Im the graph given in guestion,
PV=constant

And PV=nRT

%o, T=constant

S0 option € is cormec



0.8 A sound wave of frequency 245 Hz travels with the speed of 300 ms -1 along the positive x-axis.
Each point of the wawe moves to and fro through a total distance of 6 om. What will be the
miathematical expression of this travelling wawe 7

Option 1
¥ (. £) = 0.06 [sin5.1x — (1.5 = 107} ]
Cliption 2:
Y (x,£) = 0.03 [sin 5.1z — (1.5 x 10°) #]

. .
¥ (x.£) = 0.03 [sin 5.1z — (0.2 x 107} ¢]

¥ (. £) = 0.06 [sin0.8x — (0.5 = 107} ]

Correct Anawer:
¥z §) =0.03 sin 3.1z ~ (1.5 x 1'-'1"]'!]

Solution:
4

w = 4zt

= 1.5 w L0

fi
A= 5= 3 om = 0.03 m

5o the equation that suits the following is -
Yz, t) = 0.03 |sin 5.1 — (1.5 x 1||~"}:|

Q10 The electric intensity due to a dipole of length 10 cm and having a charge of 500pC, at a point
on the axis at a distance 20 cm from ane of the charges in air is-

Elgtian 1
B25x 107 NiC

Option 2:
38107 NIAC



ﬁ?n' ¥
1331111 NAC

Gprian 4

20 ST MAC

Covrect Answer;

B FSa 10T MIAC

Solution:

== 10 crm —=p— 20 ¢m ——=|

fo———— 25 cm ————=|

>
By using £ =9 = 107- i 'f:e]._.- where

p={500% 107" x (10% 107} =5 x W3 xm
r = 2em = 0,25m. 0 = Sem = 0.05m
Bx 10 x2%x5 = 107% % 0.25

- A
o {(0.25)2 — (0.05)2)" = 6,25 > 107V /C

1 :
it v _em
|
*1!’! — 9
E Uan

In the dircuit shown, the ourrent in the 1) resistor is:

ption 1;
13A fromPowoQ

Option 3
oA



013 A fromQto P

Gprian 4

013 A from P Q

Correct Answer;

013 A fromQtoP
Solution:
Az we disoussed in
Im closed loop -

—i i Faodla — By — gy + B + Bq — 500, =1

-whersin

Applying KWL in loop POCDP
~M2-312+53-212+111=D
BI2-11=3(1]

Applying KL in knop POBAP

411 -2=E-{ii)

-_from equation (i) and (i) we get
fj=1834 [ =19534

- the ourrent in the Tresistoris 0L13 A from Q to P



Q.12  The force experienced by a ourrent-carrying conductor placed in a magnetic eld is the largest
when the angle between the conductor and the magnetic eld is:

Opttion 1.
LTkl

Bitian &
45"
Option 3
p”
Ogtion 4:
| 50"

Covrect Amswer:
HNE

Solution:
The maximum force is exerted on a current-carmying conductor only when itis perpendicular to the direction
of magnetic eld. Mo force ad=s on a current-carmying conductor when it is paraflel to the magnetic eld.

Q13 Aszume that 60% of the consumed energy is converted into light Wavelength of sodium light =
520 nm. The number of photons emited per second by a 10W sodium vapour lamp is -

Option 1:

1.7 % 1020

lgtian a:

1.7 % 101®
Optian 3:
1.7 = 10~17
Gipticn &
1.7 % 1018

Covredt Amswer:

1.7 % 10!#

Solution:



G0 of 10W = GW is converted into Lght.

Energy of single photon = [6.63 = 107 x 3 x 107 / [590 = 10|
=3.371 x 1070 ]

Numher of photons required to produce 6 W energy:
rm=6/[3.371 x 10719 = 1.7 » 1017

QM Aneledronhasamassof g | w« 10~ f4- It revolves around the nudeus in a drcular orbit of
radius  saq . 1~ 10 metre acaspeed of 2 2 » 10"m /<. The magnitude of it= linear
miamentum in this motian is

Option 1 _

1.1 % 107 kg — m/s
Sptian 3

20 % 107N kg —m/s

Cption 3:
4.0 % 107 kg —m/=

Option &
4.0 x 107 kg —m/=

Covredt Apswer;
20 % 1073 kg —m/s
Solution: -
Linear momentum =myr=01%x10"" % 22%x 108 =20% 10~ kg —

s

Q.15  Inthe given circuit, value of Yis :




i:
topsles betwesn 0 and 1

1

H]

wiill neot exeeoute

Covrect Answer;

(41
LY,

Solution:

Y= A AB

In NAND gate, when

¥ = AAB

(Fiven

A=1 B=0D

= AH=0
AB=1and AAB =1
there Jfore A ﬁ =1

Hence the correct option is (3}

Chemistry




Q1 8z of ouyeen hias same number of atoms inc

Gptian 1;

3203

TNy =8 Ma

Sg of Oy has =
g ool Uy hae T

Correct option is (2).

atoms ol O

0.2 The number of nodal planes i a Px - orbital?

?ﬂiﬂ! i
Optian 2:
2

Gprian 3:

Option 4:

Ierm



Carrest Answer:

Solution:
The angular and radial nodes of an orbital are | and (m- | - 1) respectively. For p- orbital 1=1.
The correct option is (1L

03 A photon of 300 nm = absorbed by & gas which then re-amits two photons. One re- emited
photon has wavelength 496nm. Caloulate energy of other photon re - emitted ouwt .
Cption 1.
2625 x 1077
Cption 2.
730 x 1077
e+
=]
Ciption &
759
Corredt Answer:
2625 x 107101
Solution:

Total ensrgy absoroed = wotal energy re-emitied out

fae fre fs
. - - v
3001 = 10 A896 = 10 Ay

Az = 750 x 10~%m
Also, energy re-emitted in form of | photon

he  6.626 x 10M x 3 x 10 i
=== S = = 2625 x 107"
1 750 x 10~

The correct option is (1)

04 lomnisation enthaply is lowest for which of the following group of elements:



ian 1
&lkzli metals

Gption 3:

“obls g3s

Bption 3.

Chalogens

Ciption &

Hzlogens

Covrect Answer;

=2l m

AlKZ L=]= ]

Solution:

Im periodic table, alkali metals hawe the lowest values of ionization enthalpy. This is because of the largest
size of alksfi metals. Because of this large size, the attraction between the nucleus the outremost elecorons is
le== and thus removing an slectron from the atom is easy. Thus ionizaton enthalpy is less for alkali metals.

The correct option is (1L

Q.5 Which elemen: posses non - spherical shells?

Covrect Answer;

m

Solution:
B has 1=22<32p1 con guration and p is non - spherical shell



The correct option is (3.

06 Mazs of caldium odde reguired when it reacts with 852g of the P40y, is:

-
10602

Cption 2!
106g

Ciption 3:
100 g

Clption 4:
1008

Covrect Answer;

1008 =
5

Solution:
Gl 4 .I”]'!'_-:'|.:| FEI:"H_;I:PU.]:IE

- -1 male of P40k requires & males of Ca0

5 E muoles of Fq'D'm I'EEILIII'E M “1.'_.].'_- I:_!;_'L'I:.:I
2=4 e
fo= BH2
= —— = % 56 CaO
24

= LIMIE g Clald

The correct option is (4).

Q.7 0.5 g of fuming H2504 (Dleum) is difuted with water. This solution is completely neutralized by
26.7ml of 04N NaOH. The % of free 503 in the samplais:

Oiption 2:
10.6%



Gprian 4

40E%

Covrrect Answer;
e

Solution:

Meg. of HZSO4 = Meq. of 503 = Meq. of NaOH

1.5 |

2 1000 + —g= x 1000 = 26,7 x 0.4
(3

o =1} 1

-s%ofsoz_ 103 L on=206%

140

The correct option is (31

0.8 The tofal numiber of protons, neutrons and electrons in 12g of .}E s

ﬂ?ﬁﬂ i

1

Option 2:
B092 w 10%

Gption 3:

1,084 x 102
E\plian 4
6.022 = 10%

Covrast Amswer:

1484 w 105

Solution:
?[' contains & MA protons, BMA neutrons and EMA electrons.

5o, wotal number = 6.y, + BN, + 6,

= 18N,



= 18 = 6.022 » 10*

= 1.084 x 10+

0.8 The major product of the reaction

>‘—K P-’a.:"u'ﬂ-_;f!ﬁgﬁﬂq is
_}

NH, OH

Ciption 1

TR

H OH

Giption 3:

T

—<

Gption 4
H

Covrect Answer:

<

Solution:



A MakilH,50, '-\.._1 I
.-"1 % ——
P ., T LY
1I'l.H_-_| 4 CH:
] QH i OH T
e T o LY s i
Step(p L N0y ! @
. 3 BN W s
© NHy % 4 3 L N CHa
Pinacolone=

.10 An poshedral complex of Co® is diamagnetic. The hybridisation involved in the formation of

the comiplex is :

i
spad2

Cliptian 2

dsp2
Gption 3

d?sp3

Gption &

dsp3d

Covrect Amawer;

drsp3
Solution: As we disoussed in
Hybridisation - sp3d2 - square bipyramidal
or octahedral d2spd - ocotahedral sp3 -
tetradedral  dsp? - =guare planar -
wherein sp3dZ - outer complex disp3 -

inmer complex



sp3 - |-_"| [ C rlr.] |_: =
d=pd - |F?I;l:'_"_"l.'] '..!_
diamagnetc ocahedralcomplex

” (1ot B g7 hybridised.

Q.1 At acertain temperature, onty 50% HI is dissodated into H2 and 12 at equilibrium.The
equilibrium constant is

Siption 1;
1.0

Ciption 4.
3.0

Bption 3:
05

Option 4;
025

Covrect Answer;
025

Solution:
For the reaction

2HI = Hy + 15

Given that 50% of HI is dissodated Le
2HL = Hy + 1

1045 025 0325

J .25 = 0.25 ¥
kg = ——— = 0.25
0.3 = 0.3

Heznice, the correct answer is Option (4)



Q.12 Spructure of some important podymers are given. Which one represents Buna-5 7

Blphian :
CH,

|
(-CH,-C=CH-CH,-)_

Giption 2:
(= CHy = CH=CH = CH, = CH=CH, - ),
CH,
Ciptien 3
(=CH,=CH=CH-CH,-CH-CH, -},
N
Ciption 4:

Cl
|
(-CH,-C=CH-CH,-),

Covrect Amswer:
(=CH;=CH=CH=(CH, = I:T‘J-I =CH,= ),
C.H,
Solution:
As disoussad in
Buna- M -

- Oibtained by copobymerisation of 1,3- butadiens and acrylonitrile in the presence of peroside.
- whersin
- Resistant to petrol, lubricating oil and organic sofvenis.

- Uzed in making oil sea's, tank fining.



H = CH,
nCH,=HC—CH=CH, +n —_—
Butadiene

atyrene

~CH;—CH = CH—CH,—CH—CH,)-,

Buna-35

Therefore, The option (2} is correct.

Q.13 Chiloro compound of Vanadium has ondy spin magnesc moment of 1.73 BAM. This Vanadium
chloride has the formula :

{at no. of W=23)

Oiption 1
W2

Gption 2

w4

Bption 3:
W3

was

Az dizouzzad in

Magnetic Quantum Mumber (mj)-

It gives informa on abouwt the spa al orenta on of the orbital with respect to standard set of co-ondinate sos.



The value of magnetic moment is 1.73 BM

1.73 = ‘u.r“.m where n is the number of unpaired electrons

I=nin+ 2}

After caloulation n=1

Vo == 152,252 2p° 352, 3p°, 452, 3°

To obzain one unpaired electron V should be tetrapositive ion and the formula of its chiorid should bery,

Ciption 2 is correct

Q.14 Inwhich ofthe following pairs A is more stable than B?

Option 1:

O O

A T



A O
Gption 4:

PhyC, (CHy).C”

Covrect Arswer;
A B

PhaC”, (CHy) C”

Solution:
Az we learmiin

Stability of alkyl free radical due to resonance -

More the no of resonating strucoure more is the stability.

Stability due to resonance -

Muore the no of resonating struciure more is the stability.

Phq 0 s resonance stabilised while [ 5 )., is stable due to hyperconjugation. Jince resonance is
dominating over hyperconjugation [, (™ is more stable than ({74 4), 0.

option{ 1B is more stable than A as Binvohes resonance.

Ciption(Z):B iz more stable than A as B has more alpha hydrogeni7 to 4) which implies more numiber of
hyperconjugation structures. This makes B more stable.

Ciption{3):B i= more stable than & as a six-membered ring is more stable than a 3 membered ring due to
lez=er ring strain of six memeberad ring.

Ciption{4):4 iz more stable than B due to possibiligy of resonance with each of the phenyl groups attached to
B doesn't show any resonance.

Therefore, option (4] is correct.



Q.15 For a reaction scheme A kg B ks C if the rate of formation of B is set to be

zero then the concentration of B is given by

Option 1:
(hy — ko) [4]

Rates in presence of stoichéiometry of reactants/products -

When stoichiometry coe cients of reactants/ products are not equal to one, the rate of disappearance of 4
the rate of appearance of products is divided by their respectve stoichiometric coe cients
- whersin

ey, 2HIg) = Halg] + L2(g)

o o A VR

2 df

4+ R,
= HZ| = |1a
et l p it ot



Rate of Law = Dependence of Rate on Concentration -

The representation of rate of a reaction in terme of concentration of the reactants is known azs Rate Law
or

The Ratz Law is the expression inwhich reaction rate is given in terms of molar concentration of reactants
with 2ach termi raised to some power, which may'maynot be equal to stoichiometric of the reacting
species in a balanced chemical equation - whersin Formula:

ad + b8 — cC + dD

g dit
tate = —=
= a| A" |
~ kA 8]

K= rate constant

kl ; ____-}l:L
il ot 0

48] _  (gveni =2

ot
Ry = by [A] Ry = ky [B)
d| 5]

net rate of formation of & —
¥

_HI _Rr

ka[A] — ka[B] =0

kr[A] = ka[B]

i
5= (&)



Maths

LR The shortest distance between the line i — y — | and the qurve 2 — E;'..'.E:

Eairrm-lm-a.rr

2402

Solution:
The shortest distance betwsaen curves is ahways along common normal.

the slope of the line

T - y=_P/_--

s,
.-,I'y

— = 1 = slope of the line
e

F is any point on the parabola, and also tangent pass through point P

slope of the angent o the parabola



ar = 2—
; e
ay o
E i I_
1
=y = =

|
Point P=|1,=
eTh ik ( 2)

1-%=1] |
e .":'llﬂr‘ll!-.il_ I]iHL'rIIl_I'I' = |+,— = —=

17 1 17 wa, do

Wy | 22

02 If the tangent tothe cunve, y — f{x] = x log z, (x> 0)atapoint(, f(c)) is parallel to
the Ene - segment joining the points (] () and ¢, ¢], thencis equal to:

ﬁﬂﬂﬁr I

£

Siption 3:
sl
Oiplian 3:

eh\T=r s




flry=zlog,x
A, e —1
Pl = =

_,I"I:.i‘..l = ] _]"Eu i

4 1 i
.||I |."I'.l |.'__r||':|| ™ I - II:’-\I:III:'r.1 .

e—le—1) |
log, c = = = =gt

e —1 g —1

0.3

What is the value of Jj C252E — cosbe _

T+ e

!
a — b

2
2

Gption 3:

5
as — b

Gption 4
¥ _q?

Limit Using Expansion (Fart 2} -
Limit Using Expansion (Part Z)



= i

i - fa s e Rt ;_
Vi) sinyk=x o Rl
Z |
bl _ _ T T
\vii) :n.-i.r_1—?+j— .......
i)t +=f:F 2y
L VIl BT =T+ —+—T +.......
3 15
1 1% o A o JRegtant
x) smTir=gp+4 — T+ — ot —— .
3! al Tl
3 a =
X GAL B =8 —rah =it
! J
Ar we know
2 ot
mEr = | — — 4 — —
CTRT
(e} {ier] L pd purjt
: cos i — cos e " l- S+ =] =l -5+ 5 -
1—#ll o rall ]
—nt

Let o — (# + cos @}y — (8 — .ﬁ,,ﬁ;ﬂwnf_ﬁmuals?
=

Cyption 1.
snA+oeosfd + |
(1 —sing)®

sinf —oosf + 1
(1—sing)*

gind@ — o — |
i(1—sind)?




#
And + cosf — |
(1 —sin@?

Covrect Amswer;
sinf 4+ comd— |

(1 — sind)*

Solution:
A= we have leamt,

Second order derivative for parametric function -

Whenwe nd

.,f-” s rll'l1.l '1' .{'-I.f]
= = F[t] then — = &
i it ':;—:

:'!'_y_ﬁ - %{ﬁ'—ﬁinﬁ"] il — coE i
i % %[H +ensfl) 1 — sind

I R — e dr
ot e N\ 1 — sl EJF

Ay 1(1 _mﬁ) _ wlE=ES

fy {1 - sin@{sind)] — (1 - cosf){—cosd)  sind + cosd — 1

dz? 1 —sin @) ~ {1—sinf)?

0.3 The equation of the curve passing through the origin and satisfying the di erential equation

d e
L+ .:-:E’fl—'l’II + 23y = Ar-B:
i

Giption 1:

1+ .r.a:-r,- 3



M1+ J'E:-r 2

Giption :

(1 +xy = dpd
Option 4

_H:‘I 5 J;':ly |.|'""

Covrect Amswer:

M1+ J'E:-y e

Solution:
Given DE is

LT r‘l' w
(1+ %) f + 2y = 4x°

oy +(I 2x )I B 4"
T dr 14 2 J_ll:zz

This DE is in the form of linear DE

. i ol 1+ | 5
I.J:' - I'_'J 1+ a2 F — rll.,,'l:lj I I =l + =

14 22

45
= y(l+at) = ; O
= Required curve is
3y (1 + =) =4+°(-- C =0}

: iz .
!-'[l+.r":|—f : x | +a+ O

0.6 o

The value of the integral }( |gin 2| deis_____

i

Solution:
put 2x — t = My = ot

I simd
F= [ LLlE?
Sl 2



f_f !:iul‘-e'!'f_—nmﬂa
0

Ff=—cosm— [—cosl) =2

Q7 [ ol ;
—  — cguals

o+ W dsine

o 1: ' m

log tam gt 1—3:} +

Cpdiona:

log tan [:—£ - ﬁ} + 07

ponE .

E I tam [:I— |_£} +

Cigtion 4

£ lopE tan [:% - %) +

Coyrect Answer:

— log tan [:%— l;!‘.} +
Solution:

Asthe Ie.-rn: in concept
Integrals for Trigonometric fundions -

----- [—eosr) = sina

ol

',fsafr.ni.a' = —CO5ET 4 €



il
f—f i
coar 4 o dsing
1

rast + ydsine = Pros f.t' - ];l

1 ' dir
2) [eosr—F)

| ¢ ]
f—ﬁfar:nkz i)u’:z

F= é.’rj_r,l ferr [”E B E} o i

[ = il

I x :
ff E.rn_r,l fire [rE ' E} -

0.8 If the area enclozed betwsen the curves i = Lptand p — 1-_;.;%[&9-&], i= 1 5. umit Then kis:

=,
3|

Areg betwesn TAD CUMVES -



If fle) Z gl=)
inlm, ) and glx] = flx) nie. b
Then area =

j;f':f.f.?] — 4 'r'r]]'-'r'r+I{ﬁf:‘i[i’:'—fl,r:l']]n‘_r

-wherzin

Arcabounded by 2 _ qo, a0 2 _ by IS ”;”F’ (standard formula / result)

F'*-'T-l:r_II_ and -Lb_ﬁ
v 1 1
Area_|—mli_lﬁ|_l
4
|
I,
73

0o Let L be atangF.jnt fine to the parabola . 2 — 4, — 2pat(G, 2) . If Lisalso a tangent to the

ellipse —_ ¥ — | thenthe value of b is equal to:
¥ i !

Oiptian 1;
20
Oigtion &
14

Cption 3
11



Solution:
Tangent to the parabaola
2y = 2x = E)- 20

y=x-4

Condition for tangent to the afip=s
le=H12+b

b=14

Q.10  Theimage of the point (3.5) in the fine » — 1+ 1 =1 lieson:

Option 1: _
(- 217 4 [y -4 =4
Oiption 2:

(z— 2%+ (y— 20" = 12
iption 3: ;
(x—4°+ (y+2)° = 16
Gption 4

fz— 41 +(y—41)P =8



oP'(3.5)

x=y+1=10

& P(xy)

r=3 y=-5 2(3 541
1~ =1~ TN 1+1

So, r=4,4y=4

Henee, (x — 297 4 [y -I]2 =4

2.1 KFehecirde 32 o y? — B — By + (25 — %) = (1touches the axis of x, then a equals.

Elptian 1:
]

Option 2:

+4
Optian 3:
12

Gption 4
om 3

Covrect Amswer:
+4

Solution:

[rLs I,IE — [ — &y + |:'2_r, — rJ..':‘]- — 1
Radius =4 = /9 + 16 + (25 — a7
= n=14

.12 In an ellipse, the distance between itz fodi i= 6 and minor axis is 8. Then its eccentricty s,



Solution:
Az we leamtin

Coordinates of fodi -

s, if
-whersin

Farthe allipse

s -

2b
- whersin

[ — Semi minor axis
Eccentricity -

| b

:—1|r.'l—?



-whersin

For the allipss

ea

&
bt

|5

=1

]

1

Distance between its fodi = 6.
dae =g ae=3

miror axis, 2b =8 b=4

bl =ak1-el)

b2 = ak- aleld

32=.Ei_: 3=5

Q.12 The perpendicular distance from the origin to the plane containing the two lines,
x+2 wy—2 =z+5 e | w—4 =+

d ] [} 1 1 i

b is

fi‘ﬂﬂﬂ i

=1

LT3

P_—_—"
Gvll

Gption 3:
Gption 4
114G

ﬁn:nm Arswer:

LT3

=1



Solution:
Condition for line to b= lie in plans -

Fop—pddg.g=dor

apn + b oo =0 3oy e + i + o 4 =1

Ly pass throagh (—2,2,—5) and Ly pass theoagh (1,4, —4)
Directionrationf Lyie Dy = (3.5, 7)and Threctionrafina f Ly, De = (1,4, 7]
Equation of plane will be.

r—1=2) y—2 =z—(=h)
= 1 5 T =0

1 4 v

P=z—2y+:+11=0
Now. perpendicular distance from the origin (0,1, 0)

1] 1
VIE+ =2+ (17 Ve

-~

QWM Thelines 3 — P+l +k)ad 7 = (% P +mE+7 -k

Bption 1;

do not intersec for any values of [ and m

Giption 3:

intersect for all values of | and m

Clption 3:
intersact for the valuss when =2 and . — i
.

intersect for the values when =2 and m=2

Covrect Amswer:
do not imtersect for any values of |land m

Solution:
P =13+ + k)

—(H+1)i-G+1%



P =% -5 +mEi+5—k)

= [m+ 29 + (m — l].} — mk

Faor intersection

1+ =2+m coa i)
—1l=m-=1 [ii]
f = —m oo (22D

from (i) me =10
frowm (i) £ =10

These values of m and | do not satisfy equation (1L Hence the two lines do not intersect fior any values of
and mi

UL T 3,[5] = 4,17 = 3 thus whatwill be the value of |5 . F 4 §. 7 4 ¢ a7 Eventhat

b=

Olgtien 1
y.3
Cption 2:
0
Oipeion 3;
-5

Giption 4
50

Covrec Amawer;

25
Solution:
Az we have lsamed
Properties of Scalar Product -

ey — -
f.a=|a|* = a Commutative Properiy

2.6 = b.d Distribubive Properiy



(F+B+8) - (d+b+e)=0
=

= [P+ B2+ R+ 2F- B+ 8-+ 5.8) =0

= 2B+ 164+9 *2ad-b+b-c+a) =10

g-b+b-F+8-d=-25

l&-b+b-c+ 08 =23

.16  The mean of the data set comprising of 16 cbservations is 1&. If one of the observation valusd
16 iz deleted and three new observations valued 3, 4 and & are added o the data, then the
mean of the resultant data, is:

1

Giptian &

160

Giptian 3:
158
Cption 4:
140

Covrect Answer;

140

Solution:
Az we leamtin
ARITHMETIC Mean -

For the values x1, x2, _.xn of the variant x the arithmesc mean is given by



Ty +TFa—Te+ 0+ T,
r=

P}

in case of discrete data.

A
= ¥ o= (16 % 16 — 16) + (3 + 4 + §) = 252
i=1

number of observation==18

I"'.'.._':

mean = — = 14
1=

Q.17 Abox'A contains 2 white, 3 red and 2 black balls. Another baox B contains 4 white, 2 red and 3
black balks. I two balls are drawm at random, withouwt replacement, from a randomly seleced
biox and one ball urns owt to be white while the other ball twrns out to be red, then the
probabiity that both balls are drawven from box B is

Az we learmed



BAYE'S Theorem -

IfE1, EZ, E3.... [En be n mutually exchusive and exhaustive events and A is an event which ooours together with
either E1, E2, E3......En from a portion of the sample space 5 and A be any event then

P{ﬂ)— P{E) P (2)
AL PE) P(A)+PIE) P(A) = PiE) P(4)

wheres= E, U E U ... E, and 5is sample space.

-whersin

Box A Box B

/N LN

2W 3R 2B 4w 2R 3B

Isinig Baye's Theorem

the probability of drawing awhite ball and then a red ball from bag B is given by

o I'I:-'| .':'l:-3 l':'| _E

8Ch o
the probability of drawing awhite ball and then a red ball from bag A is given by

Hemnce, the probability of drawing a white ball and then a red ball from bag B is ghven by



If the probability of hitting 3 target by a shooter. in any shot, is .I_l:he n the minimum number of
4
independant shats at the tangst required by him 2o that the probabiliny of hitting the target at

= T
least once is Erester et —, 152

Solution:

Binomial Theorem on Probability -

If an experiment is repeated n times under similar conditions we =3y that n trials of the experiment hawve
been made.
Lez E be anevent

P= the Frobability of cocurrence of event E in one trial.
g = 1- p = probability of non ooourrence of event E in one trial such that p=g =1

= numiber of successes.

Binomial Theorem on Probability -



Than
-|I,|."|. o I':I or .I”.Lr:

== i:\.t"T . ||'h' 4 I]'II_I

From the concept

Ligi 2 3
LB E= =
- e, | I

g g
5~ (5

.
== 0.16 = [=)"
3

e =

Q.19  Thesatement - (p - g) is:

Cption 1:

a mutology

Sprian &

afallacy

Cption 3:

equivalentta P+
Bption 4

equivalentto ~ 1 ++ 1
Corract Answer:

equivalentto P+ g

Solution:
Azwe leamtin



Truth Table of " and only if™ -

| 3 ] P
T T T
T b I
F T F
¥ F I

Truth Table of "NOT” operator -

0 S
T | T
F|T

Pla] ~d P~ g) ~p i gl
T|T f i T
T | I T T i
f1T ! T i
i I T
Thiz is the same truth table az p ++ g
Q.20 \."'1+I"!+=.-'r1—1""'
The value of tan g
B R e Y
ﬂ.,;%_;.__gnisequaltu:
Giption 1

— -0

4 2



Solution:
Azwe leamtin

Trigonometric Ratios of Submultiples of an Angle -

kos A = cos? 2‘1 sin” E*:
kin A = 2sinlAes 1A
2tan % 4
1 — tan*® ' ’1
[':‘.uH A = 2 post %.1 ==
os A = 1 —sin? é—.—l

) sin? %;l — 1l —rcos A

ftan A =

oo LA =1 +cos A

-whersin

Thizs shows the formulas for half angles and their doulles.

o I B i -

tan !

V14t — 1 —f
Let 32 — ros Dy

Asx? =0 e(0.1) =te(n Dy (i)
2 k|



Wl =eos P+ —ooa 3
-.I.-"-l_ £+ ooa F — 1l.-"', — s 2

Then, the expression becomes — (pn ! (

g V2e0s | + ' 2sin"

= lan = 7 =
V2ol £ — v 2uin?
‘t"|.11_| |-: -:_|:~..I'| b |.-:i_;;.|
o |cost| — |sin#
+ |Lanad S =
= tan™! w - {Dividimg numerator and denominator by |oos £}
1 — [tand|
_ gqp-1 10801 fFrom (i
1 —tani
P . 0
= tan ltan[— 4 = cos™! )
- S
mo B TN |
—_ T T g oS 2

Q21 Anaeroplane ying at a constant speed, parallel to the horizontal ground, v/ 3 kmabove it, is
observed at an elevation of g from a point on the ground. If, after ve seconds, its elevation
from the same point, is 5~ then the speed (in mi's) of the aeroplans, is :

Option 1:

15001

7ok

Angle of Elevaton -



If an object iz above the horizontal line from the eye, we have to raise our head to view the object

-whersin

& "I\) angle of depression

S
.

-
angle of slevation

5 secnde

x|

s PU— B

)

a
tan G0° = £ = 1
aI

== F =]

=1

s 3 1
Lap 30" = ¥ - e
N W

= =3

AR =2 bms alasn Time =5 seconds

distance 2= 1oow

= A m /=
tirme a '

sj-w,#nl =



Q. 22 The number of real values of A for which the system of linear equations

Zu=dy—hz=0 dum=hy=2z=0 hoe+2y+Iz=0 haz in nitely many solutons, is:

Cavrack Anawer; |

Solution:
Az we learmnt in
By using the concept of

Cramer's rule for solving system of linear equadons -

When A — ) and Ay = Ay = Ay = ().

then the system of equations has in nite solutions.
- wiherein

ma My +ez=d;

it + Ill:lg'll' + ma =

ag® + bty + o3 =

and
|].'_ |I.|| | ]
M=o by o2
g by e

2 4 —)
4 A 2 |=1
N2 2
A2 4 2 4 A :
_“2._1 1|_"|A ;. _’1|3« z|_"




= 2(2h —4) — 4(8 — 2X] — A(8 — A%) =0
— 4A -8 324 8BA-BA LA =0D
— At 4A ~40=10

It will give only one real value of »

023
2 -3 - oy 4 74\ s T
F 5= thenadj (34" — 124) sequalto:
_4 _1 F] L1

Giption 1;
5l &3
o 7]
Gition 3:
3 B4
& 7]
Eﬁ'ﬁmi‘

72 43
=84 51

Giption 4:
T2 =8
-3 51

Covred Apawer;

7



Az we leantin

Multiplication of matrices -
afl 1o alll (] si! (5]
L3 BT LNl MO L =
—
F LT - ] S ]
w0 I e TR a TIWLE = TP b s T Tl lir &LV B e o0 B0
BOIET T el BT e e L e D T wll e el R
SR BT e T T L & T B s TR w1 T sk b @ TS

Adjoint of 3 square matrix -

Transpose of the matrix of co-factors of elements of 4 is called the adjoint of 4

-whersin
/ L R I - B _i"l? iz |
o3 On g O len x|
s T |B5y O3 IRt LT
aliA) = O - - | |
|y #6133 T3 g 1931 @
[ oy TR [ my |
| c +
v logn b 0z 0@ g oz |

, . [48 27 24 36
34" + 124 = _ag 39] i [—-IS T

[T a8

—|-84 51

adj A= Transpose of cofactors



51 63
&1 72

so that

024 .

Iif flx) = 5 1 : Find the inverse of fix)
¥ 4

= — Tz a0/l
dr —a

Covrect Amawer:

[+ 3 o
— 1z = a/d
2z — 5§ 8

Solution:
Az we have lzarmed
Property of Inverse -

The inverss of 3 bijection is also a bijecton.

=3

T x4



e —3

25 = 2.5
¥ 2r+1
] B Je—3—D0w—120
B 9 + 1
Py—5  —5.5
2 L |
—11
e+ 1= —
24— 0
11
2r = — 1
2y — D
11 - 24+ 5
dr =
2 — D
3 -y ly + 3)
= I = —
2 — 0 2 — 0

Mo we Can say inverss is equal to

i +3)

e

Q.25  |etwhbea complex number such that

P+ | = zwhere . _ T if

1 1 %
1 —e?-1 3| =3k
1 mz m'?

then ki equal to:

i:
Ciption 3:

Option 4:



-
o

Solution:
We have. 20+ 1= '-..-’Er

fﬁ.l—]

=W =
2

Using, Muttiplication of Complex Mumbsers -

{a+ibic=idl={ac-bdi=ilocsad)

. -2 - 2/F 1 - +/3i
ol —
| 2

5 I:-.,-’-'Ph - 1:I|,r~.,-"'L_I.I -1 4
4

=l =

Imorder to nd out &, we have to nd the value of

I l |
L a® g
l .J.'! ..-'T
—1+4++/3
HE{E"-H.-"‘! J.: +~'III—-J.-'
2
I I | I 1 I
.01 —w?—1 =1 w W
I W ' 1l & w

Afrar expansion of determinant, we get,

a 2

w? —wte® —wtoef —w=uP —wFu? — wtet —w e —w =3 —or)

Therefore, . — /3 — — 2

-\.-

-3 1,.-"'1_{.1



Q.26 |f equations

.;.:.r.':' b o= e, ko oe R 0 I:I:a"ﬂj E.EI: F 3z d=1

Hawe a commaon root then atbic eguals :

O\ptian 1:
l:2:3

Clgtian a:

2:3:4
Option 3
S .
Gpticn 4
Jed ]

Covrect Amawer:
2:3:4

Solution:
Az owe have lzarmed

Cuadratic Expression Graphwhena =040 <0-

Mo Rezal and Equal root of

- a
fiz)=az* + bz 4+ ¢

&= K dar

-whersin

= x




Condition for both roots common -

- whersin

Azt +br +eom D&
Azt Pz =10

are the 2 equations

9422 - 3z 4 4 — () has determinant=5-32 =-13 <0
5o, mon real roots which means both roots are oxmemon (2 comiple roots ooours in conjugate )

S0, abic=234

Q.27 The number of integers greater than 6,000 that can be formed, using the digits 3, 5, 6,7 and &,
withouwt repetition, is:

Cption 1.
&

Bption 2:

152

Gption 3:
120

Option 4:

Covract Answer;

L
Pl



AFPLICATION OF FERMUTATION-I -

Four-digit mumbsers can be

d=4w3=d =T
Fove-digit numbers
FHI !EHFI‘T =120
Total =152

The cormect option is 2

Q2B Let(z 4+ 107" 4 (z — 1Y

Wy
— isegualto:
a

opn

Option 2:
1275

Option 3:
1235

Gption &
125

Covrect Amswer:

T2
Solution:

Expre=szion of Binomial Theorem -

7 i 1l 1 I}
T4 a) ="eprTa +" ot a

L] m—1_1 n.
[ T [

—

o
boapr + agx®

b agge™ , forall xc f: then



- wherein for m +we integral . zeneral

Term in the expansion of e+alhn -

n—r r

T =" O T ' iR

-whersin

Where =Oandr = n

r=012-———n

Properties of Binomial Theorsm -

::1‘:' } I'.I']II L |:-T B ﬁ}ﬂ =E I:"ﬂ".i‘“ --“."‘g.‘r:'"_?r?lj [ _}
-whersin

Sum of ndd terms or even Binomial coe dents
(10 + )™ + (10 — )™

=5 gy =12 0y 10%

== ag = 210"

ay 2 . ¢, 1048

Pl Bl



Q.28 g

1 142 1+2+3 l+ 2. +1

5'-'=—+ -+ T o =)
| o L S g P =nd

If 100 Sr=n, then nis equal to

Cavrect Arewer: 155

Solution:
Azwe leamtin
Summation of series of naoural numbsers -

"

|
ZH = E.u {r+ 1}
k=1

- whersin

Sumof rst nnatural numbers

i+ 1]

I+2 4+ 84444+ —-————— +|1_”:J'I

2

Summaton of series of natural
numoers -
i J_
Z K = —1:1:Iz 1+ I:IE
k=1 '
-whersin
Sum of cubes of =t nnatural numbers
q . . ]

it e g Ak B T o o RO e el +|1:'_M

I



| 1+2 14243 14243+ ——+4n
13 13428 0 19 4 25 4 33 13 4 2% 4 i

| +24+3+——n

Its 7 termis
" 13 4 29 439 4 e

:fzf-rz + 1]
a3 n+1l—mn
b E[rr[-n+1:li|

1 1 1]
E[H_n+1_;

1 1
]‘..:2[— ]
n mn+1

S=N+Ta+ T Ta)

2n
Now 1005, = ——— x 100 = n(given)
n+1

Lo+ 1 =200



= 194

Q30 Fap,opop oo are inAFP.suchthat g, 4 oy

then the sum of the ret 12 terms of this AP. 5

General term of an AP, -

Ilp=a+In—1)d

- whersin

. — Firstzerm

it — numiber of term

J —commaon di erence
Sum of n terms of an

AP-
, 1 5 .
S = [2e + (1 — 1) 4]

and

Sum of ntwerms of an AP

g

1
W=+

- whersin
n o rstterm
common di erence

d —

i —number of terms

fayg = 40



Given ,

g 4+ 0y i = A0

== ay + [uy + 6d) + {a) + 15d) = 40

10
R Lo JrT .............. (1)

‘We hawe to nd out,

Cr T iy

= %[ul +aps] = %[u: +ay + 1dd] = 15(ay + Td e (2

Substituting the value of (1) in (2],

411
T AL T
4



