[ Physics ]

SECTION - A ‘ A (. a) \
Multiple Choice Questions: This section contains 20 3. Finddimensions of B if \P ' 8 ' ZI‘V = constant
multiple choice questions. Each question has 4 choices (1), where P > pressure, p —> density, V - speed.
(2), (3) and [4), out of which ONLY ONE is carrect. p B
(1) MU't (2} ML'T
Choose the correct answer:
1, A rod of mass m and length { is attached to two ideal (3) MLT™ (4} MLTH
strings. Find tension in left string just after right string is
cut. Answer {2)
FALLTATLRRRTR R R AR - -
At 12
Sol. | =[P]=ML"'T
—— [
m,! F =mUir
B )
mg 5 M9 -
(1 T (2} T 4,  Find the heat produced in external circuit (A8) in ane
9 minute.
m
(3) “mg @ 10 20
3 5 'Hl.'l .Illl'l"l.
Answer {2) A 2o |8
/ 20 [ o |
mg LA A
Sol. a= 2 _ 3q
m? 2
3
1 : l} MK
T 1 Ig v 102
n{'z (1) 11B1.25) (2} 1311.25)
(3) 1207.50) (4) 1410501
Qeown T =
4 Answer (1)
r="T9 Sol. You can use Kirchoff's law or star-delta
4
2. Which logic gate is given in the figure? 1 ;__ 1
A 2
DR E et R
8 1
(1) XOR (2} NOR 2 4
{(3) NAND (4) OR
Answer {3) 3 . 9 .
_— _ Ru=2 4 + " =140;P=iR
Sol. A+B=AB £
2 4
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5. An a-particle having kinetic energy 7.7 MeV s
approaching fixed gold nucleus (atomic number is 79).

Find distance of closesl approach.

(1) 1.72nm
(3) 16.8nm

(2} 6.2nm
(4} 4.2 nm

Answer (1)

Sol. 3He

imv” i K(2¢)(79¢)
2 r

Yy v +79e

9x10" x158 x (1.6 x10 MY’

7.7x10° x1.6x10°7) = 5

r
. 22152x 104
7.7x10°
r=17.2x 10"
r=17 nm
296 x 10718
6.  An air filled capacitor of capacitance C is filled with
dielectric { k = 3] of width df3, where d Is separation

between plates. The new capacitance is

8

5
5C (2} =

(1) g

(3) %c

Answer {4)

(4)

e A
A
ko Kk

Sol. C=

Ep A

d Izd

3«3 3
_‘J'c-eA Gey A
di16d 7d

7. Find the mement of inertia of system farmed using two
identical rods about th% given axis of rotation as shown

M, L
M, L
7
m e @ >mi
12 12
2m02 ami?
3 4
(3) 3 (4) r
Answer (1)
M1z
Sol. For vertical rod about O fjg -
2
For harizontal rod about O 1, M =B
12 12
17 )
Jo‘“ = I!n I‘}n = 12ML

8. Ifelectric field of EM wave is given by 60[sin{3 x 10t +
sin {12 x 10"1))] at x = O falls on a phato sensitive
material having work function 2.8 eV. Find the maximum
kinetic energy (M eV) of ejected elecirons.

(1) 2.52 cV (2} 2.16¢V
(3) 2.00ev (4} 2.34eV
Answer (2)
sol. ™ -a963ev
C

KEva» = 4963 -2.8=2.163 eV

9. Find volume flow rate in the venturi meter given
belaw in which water is flowing.

A
[cross section areaatA&BisA&o, " =2.4A= 3

m’, P = 1000 kg/m%]
(1) 1
(3) 2v3

1

[#¥]

(2} «
4) ¥

(]|
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Answer (1)

1

Sol. PA+%ij = P,+Epv§

Pﬁ-Pﬂ=%P[V§—V:]
Vi-vi=1

=
and AV, =adVj

= wWi=1 = v, = >

A A 33'

10. Anideal solenoid is kept with its axis vertical. Current la

is flowing in the solenoid. A charge Q is thrown

downward inside the solenoid it acceleration of the
charge particle is a then

(1) a>g (2) a=g
(3} a<g (4) a=0
Answer (2)

Sol. V||B =F,=0

a=g

11. Wave propagates whose electric field is given by
£ =69sin{wt —kx)j find the direction of magnetic
field
(1) & 2) -k
i+] -]
3) — (4) —=
2 V2
Answer (1)
Sol. £=],C=i
ExB=C
B=k
12, Two rods of equal length of 80 cm each are joined

together end to end. Coefficient of linear expansions of
the rods are 24 x 108 C? and 1.2 x 10° C?, Their
temperatures are same and equal to 30°C which is
increased to 100°C, Find final length of the combination
{in cm).

(1) 120.1321
{3) 120.1512

(2) 120.1123
(4) 120.1084

Answer (3)

sol. Af1f +2=60 (3.6 % 10°° x 70)

= 15.12x%102e¢m =0.1512 cm

fr=120+0.1512=120.1512 cm

13. Find change in internal energy of gas if its
temperature changes by 10K. Number of moles
of gas is 10, Ce (specific heal at constant
pressure of the gas is 7 cal/lk-mol) and R (gas

constant) = 2 cal/K.

(1) 500 cal (2) 1000 cal
(3) 250 cal (4) 100 cal
Answer (1)

Sol. CP-CV=R=2
Cyv=5
AV =nCyAT =10 x 5 x 10 = 500 cal

14. Two mechanical wave on strings of equal length (L)

tension {T) having linear mass density M % . Find the
Ha

ratio of time taken for a wave pulse to travel from

one end to the other in both strings. (ignore

gravity)

1 1
1) = ) —
(1) (2) N
(3) V2 (4) 2
Answer (2)

Sol. C= 1and!=£f:c\'f|_; :‘»t—1=\{E
1) C ty 2
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15. A curve is given between potential energy of a particle
and its position on x-axis.
U s

o]

h

b enenanneeea )iy

W

A ’ 3

Given: tan0; = 1, tanb: = 3, tan0; = =

If Fas be force acting on the particle during A to B
similarly Fac, Fcp and Fpr are the forces during B to C,
Cto D and D to £ respectively. Arrange magnitudes of
these forces in decreasing order

(1) Fac> Fas> Fco > Foe {2) Foc> Fag> Foe> Feo
(3) Faa> Foc> Fpe> Feo (4) Foc> Foe> Fan> Feo

Answer (2)

Higher the slope greater the farce.

16. Find out work done in maving a 2uC. Choose from A to

B,

A (5,4,2\2)
%2,2,1)
z,=10'C

(1) 6w {2) 120m)

(3) 343 (4) 282
Answer (3)

Sol. w=U, -U; =9x10° x10®x2x107® G-ﬂ

=343

17.

13.

19.

20.

SECTION -B

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

21. 21. A satellite Is revolving around a planet in orbit
radius of 1.5 R. Additional minimum energy required
to transfer the satellite to new orbit radius of 3R is (m

GMim then X is

and M are mass of satellite & planet)

Answer (6)
Sol. ME=_SMm
20
W= AM = My— M,
_ -GMm B GMm
2(3R) 2(1.5R)
GMm| 1 1}
= ——— e —
R 6 3
. GMm
6R

22. There are two springs of spring constants k) = (20 £ 0.2)
N/m and k2 = (30 £ 0.3) N/m. If they are connected in
parallel then percentage error in equivalent spring

constant of combination is %.
Answer (1)
Sol. Ak=Aki+Ak2=0.5

Keg =50 N/m

% error = Exli}t]':l
50
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23. In a YDSE set up, a slab of width t is inserted in front
of one of slit. The interference pattern shifts by 0.2 cm
on the screen. If the refractive index of slabis 1.5 than
t is N pm (screen distance 50 cm and slits separation

1 mm) then N is

Answer (8)

Sol. Path difference by shift is neutralised from path
Q=(H-1)f
difference by slab 2 .

-3
10 L 02x102=1x¢
5 2

10‘3x§x2x10"=r

1075 %2 — ¢t
5

08x10%=8pum=t

24, A particle of mass 1 kg, initially resting at origin, starts

moving under the influence of a force F =at3] —3t%] .
If the speed of the particle at t=11is Ja , then value
of ais

Answer (2)

Sol. ""x =4r3 =?

w=1m/s
I.~'y=-3tz

w=1m/s
Vmﬁmfs

Focal length of objective lens and eyepiece lens are
1.25 cm and 5 ¢m and tube length is 26 cm. Find
magnification of compound microscope in normal
adjustment.
Answer (104)

LD

.f[} fe

26 25
-

1.25 5
M=104

25,

Sol.
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[ CHEMISTRY ]

SECTION - A Answer (1)

Multiple Choice Questions: This section contains 20 multiple Eli-l %32
choice questions. Each question has 4 choices (1), {2), {3) and Sol. %ofs= T x100=13.61%

(4} out of which ONLY ONE [s correct. 3.  Which of the following is the correct arder with respect

Choose the correct answer : to the property indicated?

1. Consider the following reaction : (1) CI>F (lonisation energy)

(2) K:0>Naz0 > Al:O3z (Basic nature)
/P
"f - @(j (3) K=>Na>Al>Mg(Metallic character)

A — (4) None of these
COOH
m hot alk.KMnO, @ Answer (2)
(i) H'/H,0 COOH Sol. F>Cl: Firstionisation energy (due to small size of F)
Then ‘A’ will be K> Na > Mg > Al : Metallic character (It decreases from

Left to Right across the period and increases from Top
to Bottom.

4,  Given below are two statements.

Statement | : Arginine and Tryptophan are essential
amino acids.

Statement Il : Glycine does not have any chiral carbon.

Answer (1)
Inthe light of the above statements, which is the correct
Sol. HJ'P‘L option.
(1) Both statement-l and statement-Il are correct
('] hot alk KMnO, COOH (2) Both statement-l and statement-l| are incorrect
(”] H'/H,0 (3) Statement-lis correct and statement-ll is incorrect
COOH

{4) Statement-lis incorrect and statement-Il is correct
2.  In Sulphur estimation, 0.7 g of an organic compound

gives 1 g of BaS04 by Carius method. What is the % of

‘S’ in compound?

Answer (1)

Sol. Arginine are Tryptophan both are essential amino
acids. Glycine does not contain any chiral centre.

(1) 19.61 5. Observe the following reaction sequence:
NH Bry KOH
{2) 23.85 (P) 3 »(Q)—2 »(R)
(3) 27.93 Which of the following is the carrect structure for P, Q
(4) 14.57 and R?
-7-
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COOH CONH, NH,
0@ =@ O
COOH COO'NH,
0r@ «@ ~@
COO'NH,’ CONH,
0@ «© O
COOH NH,
(4) P=©' Q=©' n:@
Answer (1)
COOH CONH, NH,
NH, Br,
Sal. A KOH
6. Inthe following reaction,
Mno?”
Manganate ion undergoes dispropartionation in acidic
medium to form
(1) MnQ,,MnO; {2) MnO, MnO:
(3) MnOz, Mnz03 {(4) MnO;,MnO
Answer (1)
Sol. MnO2 disproportionates in acidic solution to gives
MnO; and MnO2
3MnO;™ +4H" ——2Mn0; +Mn0, +2H,0
7. 80 mL of an organic compound is mixed with 264 mL O:

and ignited. It gives 224 mL of gaseous mixture at NTP.
After passing through KOH 64 mL of gas remains. The
organic compound is
(1) CHa

{3) CaHio

(2) C:H:
(8) CiHe

Answer (2)

Sol.

cHyle) + (x+L]ose) —» o + L)

t=0 80mL 264 mL

=224 mL

Vea., +V,
[ o )afrer reaction

After passing through KOH, 64 mL gas left

(Vo: )lvfl =64 mlL
(Vo, )mﬂ =200 mL
(Veo, ]l‘nrmed =224 -64=160 mL

1mLCH, -»xmLCO,

80 mL — 160 mLCO,

x=2]

Vory, (%, )yced

Lo el
4

200
(2+3)
4

160 + 20y = 200

80=

20y = 40

formula CzH;

Consider the folowing reaction
Ca + 2HCl — CaClz + H2

We have 14 g Ca reacts with excess of HCl. Choose the
incorrect option.

{1) Mass of CaCl: produced is 38.85g

{2) Mole of Hz produced is 0.35 mol

{3) Volume of H; produced at STP is 7.84 L
(4) Mass of CaCl; produced is 3.885¢

Answer (4)
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Ca + 2HC| — CaCl: + H:

il =0.35mol
40

Sol.

Neaq, =0.35

Weaa, =38.852

ny, =0.35

Vi, atSTP=0.35%x22.4=7841L

9.  CgH120;: gives positive lodoform test on hydrolysis with
dil. Acid. The hydrolysis product formed gives Tollens’
and iodoform test both. Find structure of CsH1203.

0 OH

I I
(1) CH,—C—CHI—CHI—{llH

O-CH,
[
(2) CH,—CHI—C—CHI—(I:H
CH,
OH
(3) CH,—CH—CHz—tin
0=C-0—CH,
N
(4) CH,~CH,~CH-C-CH,
CH,
Answer (1)
OH o]

I I |
Sol. CH,~C-CH,~CH,~CH-0-CH, — 22885 ey € CH,~CH,-CHO

Gives indoform Gives Tollen and
test iodoform test

10. Given below are two statements :
Statement | : All the pairs of molecules (PbO, PbO3);
(SnO, Sn0O:) and (GeD, GeQ:) contain amphoteric
oxides.

AIClz, BHa, BeH: and NO: all have

incomplete actet.

Statement 11 :

in the light of the above statements, choose the correct
option.
(1) Both Statement | and Statement Il are correct
(2) Both Statement | and Statement Il are incorrect
{3) Statement | is correct but Statement Il is incorrect
(4) Statement | is incorrect but Statement |l is correct
Answer (4)
Sol. = 5Sn0, Sn0;z PbO, PbO; are amphaoteric oxides.
* GeD;is acidic.
e GeO is distinctly acidic.
11. Which of the following resonating structure is the most
stable?

(1) "/'@\‘.////‘\%)/

o

Answer (1)
B YW 2 o
Sol. N «~—> RS N
N0 N0

{most stable)
12. Consider the following statements.
(A) Propanal and Propanone are functional isomers
(B} Ethoxyethane and methoxypropane are metamers
(C) But-2-ene shows optical isomerism
(D) But-1-ene and But-2-ene are functional isomers

{(E) Pentane and 2, 2-dimethylpropane are chain
isomers
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The correct statements are
(1) A, B, Danly
(2) B,C,Donly
(3) A,B,Eonly

{4) A, B,D, Eonly

Answer (3)

Sol. =

But-2-ene doesn't show optical isomerism as it
contain plane of symmetry and has no chiral centre

also.

=  But-1-ene and But-2-ene are position isomers,

13. Given below are two statements
Statement I: When electric discharge is put on
hydrogen, it emits discrete frequency in
electromagnetic spectrum.
Statement II: Frequency of He* lon of 2™ line of Balmer
series is equal to first line of Lyman series.
(1) Both statement | and statement |l are correct
(2) Bothstatement | and statement Il are incorrect
(3) Statement | is correct and statement Il is incorrect
(4) Statement | is incorrect and statement Il is correct
Answer (1)
Sol. For He*ion
) (5 7)
.
4
For H atom

.. frequency is same.

14. Which of the following compound is paramagnetic in

nature?
(1) [Ni{CO)]
(2) [Ni(CN)a)™
(3) [NiCla*-

{4) [Co(H20)])*

Answer (3)

Sol. Ni(CO),

15.

3d%4s?

[FHRHE]  so?
n=0
RUHEHL ] dsp?

~» CN™is SFL
n=0

[FRIRITI]
n=2

Paramagnetic

[ttt | | d'sp’
n=0

H,0 with Co® is SFL

Ni[CN)Z 3¢

NicI? 3d*

[Co(H,0)]* 3d°

Observe the following reaction sequence :

Hal NH,
C.H, > C,H,Cl > C,H,NH,
(A) (B) (C)

(Optically active)
lNaNO;+ Hal
C,H,CH

Which of the following is correct structure of A, B and
c?

(1) (A)= —~ZF, (B)= "~
(€)= = " nn,

2) (A)= .}z —~~""q
OH

(€)=
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(3) (A)= —~—==,(B)= /\I/
[C]='/\I/ Cl

Sol. Forreaction A,

E

i} S

OH k, =Ae AT
Cl
(@) (A)= —n—",(8)= ,.dl~hu,z‘ For reaction B,
NH,
by
{c) - )\/ kz =Ae RT
Answer (8)
E,,
Sal. cl k, e fT
I har I
CH,=CH=CH=CH, ==> CH,= CH~ CH—CH, ky Eu
RT
(A) (B) €
lNH,
k T'EJJ+E_°1.
CI]H NH, “2 _@ AT
CH,= CH,—CH—CH, &2 "0 CHJ—CH,—éH—CH, K
()
16. ke~ "5 * s
ky RT
17.
18, o8 EEC0n
k, B.3x300
19.
2. Inhiza
k1
SECTION-B
Numerical Value Type Questions: This section contains 5 cone. HND Sn/HC
— (A » (B
Numerical based questions. The answer to each question 22, cone. H,50, A (8)
should be rounded-off to the nearest integer. Ehly —c\=0::-
. . . , Hno. | € Lo
21. For two chemical reactions A and B, if the difference conc. HivYa
A . H/H,0 conc, H S0,
between their activation energy is 20 kl at 300K (R =8.3 (E) « (D)« (C)
K
-1 -1 1 -1
1" mot™). Deternvine In . ' % of N in compound E is
Answer (8} Answer (20)

-11-
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. ()

23.

fonc thic -—h Aniline
cone, II.,E-U..
(A) (B}
CH,-C=D
o
(H,-C=0
i
y conc. o CHs =G =N —H
| cnnc.'HJSD,
r«la NO, ¢——
COCH,
D) (A)

J'H'mp

p=nitroaniline

(E)

14 x2x100

% af N = =20.28=20

1 g of AB: is dissolved in 50 g solvent such that ATy =
0.689. When 1 g AB is dissolved in 50 g of same solvent,

ATris 1.176. Find molar mass of ABz. K¢ =5 K kg/mol.

ABz and AB are non electrolyte. (Report to nearest

integer)

Answer (145 g)

Sol.

Let ‘a’ and ‘b’ are atomic weight of ‘A’ and ‘B’

respectively

0.539=5[Lx@:l (1)

a+2b 50

-A2)

1,17s=5[ 1 xl‘m]
ath 50

0.689 _ 1
1176 a+2b 1.7

= 17a+17b=a+2b

0.7a=0.3b

bzza
3

1
Now, 1.175{ 7 "zo}xs e
a a

= 10
3 a
= a=i =25.51
1.176
b=;a=59.523

My, =25.51+2x59.52=144.55g

24. Qut of the following, how many compounds have
tetrahedral geometry?
N!:Lu, XeFa, [NiCls]*, [PtCls]?", [Cu(NHa)a]¥, BFi and
[Ni{COM]
Answer (3)
Sal.
Species Geometry
leh = | Tetrahedral
XeFs = | Octahedral
[NiCls)* = | Tetrahedral
[PtCla)* = | Square planar
[Cu(NH3)a]** | = | Square planar
BF; = | Triangular Planar
[Ni{CO)4) = | Tetrahedral
25,

C} Scanned with OKEN Scanner



[ MATHEMATICS ]

SECTION - A 1-p 1 o
Multiple Cholce Questions: This section contains 20 multiple fio1-p
choice questions. Each question has 4 choices (1), {2}, (3) and 2-2u+1-P=0
{4), out of which ONLY ONE is correct. l l
1-f=1=p=0
Choose the correct answer : — A'=4A?-24
1. The value of cosecl0®- \E secl0® = 4{4A - 2/) - 2A
(1) 1 (2) 2 = 14A- 8!
(3) 4 (4) 5 8*=28'-8
Answer (3) =2(28-1)-B
so L _ NEY =38-2
" sin10 cosl0 Al-pgi=14A-38-6/
=14 2 2 1 1 1 0
1 colsw—Ja_smm =1L 073 17 4T
2 55in10°coslﬂ° 19 25
= =det(A*-BY) =11
[5in3D°c0510°—cusBD"sEan"] 14 19
=2x2 - =4
sin20° = |adj(A’ - B3| = |43 - B%| =11
a 2 11 3. Ify=yix)and (1 +x%)dy + (1 -tanx)dx=0and y{0) =1
_ _ 1_ =0 B2—
2. If A_|:1 2]. B—[ﬂ 1] and A*—4A+21=0,8°-28 then y(1) is
- SPA B e
+1=0, then |adj (A’ - 8%)] is equal to (1) L]
(1) 11 2 4
2
(2) 7 2) 2-Ii1
(3) -11 24
(4) 121 3) i..E_
Answer (1) 32 2
2
a-A 2 (4) Z_Ziq
Sol. =0
1 2.3 32 2
Answer (2)
(h—a)fh-2)-2=0
Y \ Sol. (1+xY)dy+(l-tanx)dx=0
i+ A2 -a)+20-2=0
1-tan™ x
2-g=-8=a=2 dy+———dx=0
1+x
Similarly,
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dx tan'x =2 n/2
dy + - [——Zdx=0 = [ (s .
I y I1+x’ I1+x’ = J(stx]dx-!-jdcos xsinxdx
0 0
Ory +tan"x =1 =0, where
n/2 nf2
- —cos2x -4 7
=[x = +(-—lcns3x}] ==
1+x P 3 o 3
Let tan™x=t .
5. If Ly and Lz are two parallel lines and AABC is an
Tos dx =dt equilateral trlangle then area of triangle ABC s
+ X
A L
i =1 2 # 1
Itds:}i:M 6
2 2 -
J\a
=1 2
= j,*-l—tan‘lx——[t{.m2 X e=0 ] L.
~yl0)=1 1+c=0 =c=-1 (1) 73 (2) a3
-1 2
N L S (3) 2143 (2) 84
2 Answer (3)
_1fn b4
Now yit)=21 3] —3+1 Sol. Let a be the side of AABC
4. The value of (60" +0
nf2 9 6
J |sinx +sin2x +sin3x|dx is (‘\ a
0 (30" + 0)| /60 I3
)
8
(1) =
3 sin0==
. a
(2) 3 9
sin(60°+0)=—
3 2 i
3
o My 8 s
(4) 3 2 ? a2 ¢
Answer (2}
= J?T(Jazug)+3=13
Sol. ' sinx+ sin3x = sin{2x = x) + sin(2x + x)
= 2sin2xcosx = 3(a?-9)=15? =g'-9=15x5
.. 5in3x + sin2x + sinx = sin2x (2cosx + 1) =a?=84
n/2
J- |sin2x{2cn5x+1}[dx Area = ﬁa] =21\E
4
0
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6. Consider aset $={q, b, ¢, d}. Then number of reflexive
as well as symmetric relations from § — § are
(1) 1024 (2) 256
(3) 16 (4) 64
Answer (4)
Sol. Number of such relations:
From A — A such that
n(A)=Nis
&
= 2 &
forN=4=2°=64
Alter:
o - —_ —_
8 0 - - = each © has two choices
®© & 0 -
e 0 66 0
=2%=64
7. The locus of point of intersection of tangent drawn to
the circle (x — 2)* + [y - 3)? = 16, which sub-stends an
angle of 120° is
(1) 3x*+3y’—12x-18y—-25=0
(2) xX*+y?-12x-18y-25=0
(3) 3x+3y?+12x+1By-25=0
(4) x?+y'+12x+18y-25=0
Answer (1)
Sol.

(h, K}

xX+y'-14x-by-3=0
4

JH? + k2 —ah—6k—-3
squaring both side
J(h2+ k2 -4h-6k-3)=16
To get locus replace i, k by x and y;
3 +3y’—12x-18y—-9-16=0
I +3y?-12x—-18y—-25=0

tan60” =

8. Ifay, o3, 03, ... are the terms of an increasing geometric
progression such that

oi+ay+os=21,
010305 = 64

then oi1+ax+aosis

(1) 5 (2) 7
(3) 10 {4) 15
Answer (2)

Sol. letai=P, o= i},ﬂs=P."2
r
P
= P+—+Pri=21
r

and Px%xPr’:Ed — pl=p4 =4}
r

=P=4
=>1+-!—+r’=-2£- r-Yi1-0
17, [289 _, EiE
2=t V16 _a"a _,1
2 2 ‘4
1
= r=12,f-
2
P P
=ai+toatoy= 5 +—+F
ror
- 4(3+24]
4 2

=14+2+4=7
yl
9, Ellipse E: -BE + E—g =1, A hyperbola confocal with ellipse

E and eccentricity of hyperbola is equal to 5. The length
of latus rectum of hyperbola is, if principle axis of
hyperbola is x-axis?

9%
1) — 2) 2445
m 7 (2) 2445
(3) 18V5 (4) 1245
Answer (1)
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10.

H:

For con-focal £ and H
A% - B? = g® + b* (Given that A? = 36 and B? = 16)
36-16=0?+b?
o+ b?=20 (1)
en=5
x.

= 25=1+—
a

= 254°=20=>d° =E=M:I=i
5 V5
Also a? + b? =20

bt =20-2 26
5§

2 Zx%

Ry = =2x L =—5 =%

a 2 5
V5
If the mean and variance of observations x, y, 12, 14, 4,
10, 2 is 8 and 16 respectively where x > y. Then, the
value of 3x-yis

(1} 18 (2) 20
(3} 22 (4) 24

Answer (1)

Sol.

x+y+12+14+4+10+2
= =

=x+y=14

alsovar =16

3

x4y +144+196+16+100+4
7

-(8)" =16

=+ =100
By solving we get
Xx=8,y=6

= 3x-y=18

11. If Ois the vertex of the of the parabola x? = 4y, Q is the
point on parabola. If Cis the locus of point which divides
0Q in ratio 2:3. The equation of chord of C which
bisected at point (1, 2).

(1) Sx+4y+3=0 (2) Sx-4y-3=0
(3) 5x—4y+3=0 (4) 5x+4y—-3=0
Answer (C)

Sol. W
o Jagane)

)

S

nlw‘ D)

_at 2t

S [&T
2 4
Replace {h, k) with (x, ¥

5y 25x2
2 16

chord with given middle point
T=5:

50— 4y +y1) = 5x1 —8y,
Sx—4(y+2)=5-16
Sx-4y-8=-11

Sx—4y+3=0
X
O oneaxt
12. The value of I———dx
n 1—sin(|x|+EJ
6 6
(1) 3= (2) 4rn
(3) 6n (4) 12m
Answer {2)

-16-
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g 1 4l
Sol. ]‘ m+4x + T—4x dic
ul—sin[|x|+EJ 1—sln(|x|+.“.]
6 6
5
=2nj X
ol-—sin(x+
51+sm(x+ ]
dx
u €os [x+ ]
6
¢ T n T
=2nfsecz(x+—)+tan[x+—]sec[x+‘_de
° 6 6 6
n
n n)|e
= 2n|tan| x+— |+sec| x+—
[onlee oo
= 4n
13. Iff{3) = 18, f'(3) = 0 and f"(3) = 4. Then, the value of
s
Iimln(m]“—”’ Is equal to
=4 f(3)
(1) 2 (2) 4
(3) 6 (4) 8
Answer (1)

Sol. ln[:‘im[%]"m ](1')
ol i)
e )

il 5)

e,
=12 2

14.

If the domain of the function

-1 2x-=5
Cos
11x-7

1
[0,a]v E,b then — is equalto
13 ab

]+5in'1[21r2 —3x+1)is

1) -3
(2) 3
(3) 2
(4) 4

Answer (2)

Sol. COS_l[

-17-

2x=5
11x-7

] is defined as

2x-5 <1, 2x-5 >
11x-7 11x -7
_9x+250, 131—1220
11x-7 11x-7

12
), 2
= =0 =0

]
S

Similarly, sin"*(2x? -=3x +1) is defined

When -1<€2x? —3x+1<1

=2x* —3x<0 ::»x{x-%)sﬂ

3
=xec|0,—
2

and 2x* —3x+220=>x<R :xe[ﬂ,;]
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2 -a+25b-400c=0 b=100
:-cos'l[ = ]Hin"mr:t —3x+1) is defined
11x-7
c=3
2 12 3
for |0, —|u| —,—
[ Q:I [13 2] = o4+b+c=1403
2 — _—
::»:'.'.b=3x§=1 16. Ifar=1andfor Vnz1 ana = —a, +$ then
9 2 3 n?(n+1y
1 < 2.
55—3 Z(an——z] is equal to
n=1 n
. ; . a2
15. In binomial expansion of {gx? + bx + ¢){1 — 2x)%, the (1) 3 (2) 4
coefficients of x, x* and x* are =56, D and 0 respectively, (3) 5 (4) 2
then (a + b +c) is equal to Answer (4)
1 1 ([n+1]2 —nz)
(1) 1500 (2) 1403 Sol. @ne1=—a,+ -
2 (h+1?  n*n+1)?
(3) 1300 (4) 1483 0, 2 1
Oner1 = —+ 7 = _2
Answer (2) 2 (n+1)* n
Sol. (ax?+ bx +c) (1 - 2x)% Gy =1[an_l]
(n+1? 2 n’
ax?(1 — 2x)%% + bx{1 — 2x)% + ¢[1 — 2x)%® 2
Let bn = Dn _2'
Coefficient of n
x = (0 + b-2Co + ¢-C1(-2)x then <b> is geometric progression with ratio = %
=h-52c b1=n1_%=1_2=(_1)
Coefficient of o rg _i]_ i ey __1__2
X = (0(?Co) + 521 (-2) + ¢ 5C2 (-2)) | AR O Mo B 1_[1] 1/2
2
=g-52b+%C;x4=a-52b +1300c ”
- = |20, ~Z]-2
Coefficient of n?
n=1
¥ = [0-8C1[-2) + b-25C2(26)* + c *C3(-2)%) 17. Areaenclosedbyx®+4y° <4, y<|x|-1,y21-|x|Is
= =520 + 1300b — 20800c ) 45in—1[§]+2 @) sin—l[E]_E
5) 5 5/ 5
= b-52c=-56
3) 12 3V B
(3) A4sin™ (-—)+— (4) 4sin™ [-—J~-—
= b-52c=-56 5 5 5) 5
a—-52b +1300c=0 = =1300 Answer (4)
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(1.6, 0.6)

A

4 I [le— 4y? —t1+yl]dy
Q

o

Ja—-ay’dy, puty =sin0, dy = cos0dd

=4

B |

b 0 -
=1 =I2n’:»::52(]a'0=‘[{1+r;c:-s2 0)d0 = g4 5in20
0 0 2

4 24
- sin=§,c050=—, 5in20=—
5 5 25

13 12 39
= L=|sin?Z+= | L= |(1+y)dy=—
1 [ 5 25] 2 (A+y)dy 50

O e—in | W

= Area = 4sin™ [E}—E
5} 5

18.
19.
20,

SECTION -B

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

21, Ifx*+x+1=0,then

I 4 1 4 I 4
[.‘r+—] +[.rz+—,,J +[x3+—1J S
X X X

Answer (145)

w
x4 x+1=0£w;

(wﬁ]‘{wzﬁ '

Sol.

K=3x= w** + =2

WEX

k+_k:_l
w

k+#3x = w

25 4
Z(wk+‘%J :>8(1+1+24)+1
k=1 w
=145
22. The sum of roots of the equation |x=1|*=5|x=1]| +6
=0is
Answer (4)
Sol. |x-1|2-5|x-1|+6=0
Let |[x—1| =t
t’=5+6=0
(t=3)(t=2)=0
t=2,3
|x=1]=2 or|x-1| =3
x—=1=12 orx-1=13
=>x=3,-1,4,-2
=Sum=3-1+4-2
=4
23, IfA=1123,456},B8=1{1, 2, 3, .. 8 9}. Then the
number of strictly Increasing functions from A — B such
thatfli)2iVi=1,2,3,4,5,6are

Answer (28)
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JEE (Main)-2026 : Phase-1 (21-01-2026)-Morning
Case (i) If  f{1) =2 then ’Cs functions

1
Sol. i Case (i)  f{1) =3 then®Cs
4 Case {ili)  f{1)=4 then ®Cs
2 =21+6+1=28
; 24,
9 25,
Q a a
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