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SECTION - A Sol. Given potential at A and B are equal.
Multiple Choice Questions: This section contains 20 multiple — This is a wheat-stone Bridge
choice questions. Each question has 4 choices (1), (2), (3) and
(4), out of which ONLY ONE is correct. ie. R _ 400
Choose the correct answer: 1002 200
1.  Bohr’s model is applicable for single electron atom of or R=20Q
atomic number z. Dependency of frequency of rotation of Equivalent resistance = 20QQ
electron in n'" principal quantum number is proportional 40V
200
(1) Z 2) 7 3. Inan electromagnetic wave, the magnetic field is given as
n’ n> (3. 1.
B = Y ot Ej 30sin(wt —kz), the corresponding
3
n
) &, 4) =
3) Z 4) n electric field is
Answer (2) 1. 3.
(1) [—E+£’J9xlﬂgsin(mtkz)
v 2 22 2 2
Sol. f= x« =
2nr n?| n’ 1 3. -
n p (2) | =f——] 9><1{]gsin(n}t—~kz)
‘ 2 2
2. In the given circuit, find / if the potentials at A and B are \/_
(3) 1f+ 3} 9x109cus(mt—kz)
equal 5 7
%’6 A 20 € |
VVVv— 1¢ AfF
(4) {Ei—%']gxlﬂgcus(mt—kz)
50 Q)
Answer (2)
R 40 () |
AN AMN— Sol. £ =BC
1A B
=30x3x10°=9x 107 N/C
1 E=BxC
|
[ I
3- 1-
a0V =[£f+_j]xk
(1) 1A 2 2
(2) 2A (ﬁ s 1 ]
=| — j+—i
(3) 3A 2 2
(4) 4A " :
Pl ——3;' 9x 10 sin(wt —kz)
Answer (2) 2 2
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4. The magnetic field B at the centre O of the given
arrangement is

| "
(1) TH (374 0)k
8na

—un] .
(2) P9 3r+2)k
a8mna

+o!

(3) (3m—2)k

8na

@) o3 ok
8na

Answer (1)

Sol. Bnet = Bcircle + Bwire 1 + Bwire 2

/ A : [ A
3( e ]Hk) +0+ 0 (+k)
4\ 2a 4rna

+'J.D!
8na

(31 + 2)k

5. A cube of side 10 cm having bulk modulus of 1.4 x 10 Pa

is placed in atmosphere. Now it is subjected to extra

pressure of 7 x 10° Pa then magnitude of change in volume |

of cube is

(1) 0.03mL
(2) 0.3 mL
(3) 0.05mL
(4) 0.2mL

Answer (3)

AP

Sol. B=
AV /V

|AV|=—
B
b -3
[&V‘ _ 110 510
1.4 x10
5}{ 103 6
’&VL“L = 10! x10
=0.05mL

6. Choose the correct option representing the energy
density between the plates of a parallel plate capacitor
with plate area A, plate separation d and potential

difference V.

: VZ
(1) =
2d
£aVd?
) 0
(2) 5
£gAV?
(3) 2
2d
£qAV?
4) =
2d
Answer (1)
Sol. E=E
d

Energy density = %EUEZ

_ EDV2

2 42

7.  Which of the following phenomenon is not explained by
wave theory of light

(1) Reflection of light

(2) Refraction of light

(3) Diffraction

(4) Compton effect
Answer (4)

Sol. Compton effect is based on particle nature of light.



8.

A balloon system having mass m is moving up with
acceleration g, find the mass to be removed from it to have

acceleration 3a.

(Neglect the volume of mass attached)

la

2ma

(1)

3a+4g

2ma

(2) 20+¢

ma

(3)

3a+g

(4)

g —3a

Answer (1)

Sol.

FB—mg = ma (l)
FB_.(m_x}g = 3(!‘]’?"){}5‘ (ll)

On solving

_ 2ma

X =
3a+g

Mass M and radius R of a planet is related with mass M.
and Radius Re of earth as M. = 8Mr and Re = 2Rp. If escape
speed for earth is 11.2 km/sec, then escape speed for the

planet is

(1) 11.2+/2 km/sec
(2) 5.6 km/sec

(3) 5.64/2 km/sec

(4) 11.2 km/sec

Answer (2)

v GM 1
v, |RGEBM) 2
V' 2
V. A1.2
V=—==—"——=56
2 2

10. The correct variation of voltage across AB is given by

(consider that the threshold voltage of the diode is very

small)
*A
V=V, sinust 5
Dt B
VﬂH A\
(1) /\/\ -
V.-H-.l A
(2) s
VAHA
B YN\ /N,
Vf‘i:’i A
(4) >t
Answer (2)

Sol.

11.

The diode will only conduct in negative half.

An equilateral triangle frame of side [ is carrying current J,

find magnetic field at its centroid

3l 31,f
1) —— 2) ——
1) 4l 2) |
CIT] ol
3) — 4) ——
3) 2l ) mt
Answer (3)



Sol. 13. In the figure shown the object kept at a distance 13 cm
from the interface forms a real image which is double in
size. The radius of currature of the interface is

=13
O =14
«<—l13cm—>
B = 3[ Hof ]2‘:0530&
4m/tan30° 3
(1) —cm
2
3“”"\/_ J3
2l 2 (2) —cm
3
- o (3) 3 em
2l 4
12. Select the correct match for dimensions 4
(4) 3 cm
Column-I Column-II
Answer (2)
(A) Angular Momentum () [MLT?]
v
2711
Bl Force (N IMLT] Sol. Magnification :mzi—:f—
(C) Energy (1) [MLT2) Hy
(D) Pressure (IV) [ML*T?] v
1-4
—> M=-2==——"
(1) A-(11), B(1h), C-(1), D-(IV) -13
13

(2) A-(1), B(ll), C-(l11), D-(IV)
— v=+28cm

(3) A-(l1), B(1), C-(1v), D-(lir) Using formula for refraction at a curved surface

(4) A-(l1), B(1), C-(111), D-(1V)

My M1 M —Hy

v u R
Answer (3)
1-4 1.3 1-4-1-3
_ 21-1 - =
Sol. Angular momentum = [ML*T™?] +28 cm —-13cm R
Force = [MLT ] 1 1
E‘ +1=—
Energy = [ML*T™]
2
Pressure = [MLT7] e 3 ¢m




14. Due to the bar magnet shown, if the % uncertainity in d is Sol. Q=20x10°C
1%, find uncertainity in the magnetic field at P.

EDA T
(d : 10 units, / = 10 units] d
P _ i
: A_lﬂﬁxlﬂxlﬂﬁ_ 10
| 8.85x1012  8.85
d
6
J- G=ZUK1:S] x 8.85
S N ‘
=17.7% 107°
; 21 {
(1) 2% =177 ac/mt
(2) 3% 16. A ring of radius 3 cm has a soap film which is getting
) evaporated. Light of wavelength A = 580 nm gives
(3) 1.5% minimum transmission every 12 s. Find the rate of
(4) 0.5% evaporation. (refractive index = 1.45)
Answer (3) 1) 1.57x 103 m?/s
2 2) 151 x10-¥ mi/s
Sol. B= H':I'”']rm:a::rst)
Anr? (3) 37 %103 mi/s

(4) 3nx10"2m/s

r :\/(m)2 +d?

‘ Answer (2)
10
cosO = - 2 Sol. 2u/=ni
V(10 + (d)
2uAl = An
10
=g o)1 A} &
4 )(10% +d*)* At) At 2
B8 38 2 1 580nm 5
a ST = =—nm/s
dd 2 (10 +d*) 122x1.45s 3
2
a8 | 3d (de Rate of evaporation = ntR” L.
B (10°+d* \ d At
3
_ . m~/s
1.5% =n(axm—4)x(5xmua]
15. A capacitor of capacitance 1 uF is charged to potential of 3
20 V. Distance between plates is 10 pum, then charge ~157tx10 Bm3/s
density on plates is 17
(1) 17.7 nC/m? (2) 17.7 uC/m? 18
(3) 8.85nC/m? (4) 4.42 uC/m? 19.
Answer (2) 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. Anelectricdipole of moment 6 x 107® cm is placed parallely
in electric field of strength 10° N/C. Work done required to

rotate the dipole by 180° is X joules, then X is

Answer (12)

Sol. ®=AU=-pEcos180° - (—pEcos0)

=2pE=2x6x10"°x 10°

22. The figure shows a conducting rod sliding on two
conducting rails having angle (0 = 60°) in a uniform
magnetic field with a constant velocity V. Find n if the

motional emf E various with time as E = ct”.

Answer (1)
Sol. Slide =
=—Vt
Emf = B(

23. The velocity vs time graph of a particle moving along X-
axis is plotted as shown. The distance travelled (in
metre) by the particle in the interval t=0stot=4s s

v (m/s)

10

Bl
R ———

Answer (30)

Sol. Distance = displacement as direction of velocity does

not change in the given interval.

. DSt % (2s + 4s) x 10 m/s

[Area of trapezium with base 4s]
= 30m

24. Distance between real object and its three times magnified
image formed by concave mirror is 20 cm then radius of

curvature of the mirror is X cm, then X is

Answer (15)

Sol. E=3
U
v| = 3|u|
ul=X
v| = 3X
3IX-X=20
X=10cm
1 _ 1 l
-30 10 f
41
30 f
=290 %o

4

25.



SECTION - A

Multiple Choice Questions: This section contains 20 multiple
choice questions. Each question has 4 choices (1), (2), (3) and

(4), out of which ONLY ONE is correct.

Choose the correct answer :

1. Consider the following oxides, V.03, V04 and V;0s

Oxidation state of vanadium in amphoteric oxide is

(1) +3 (2) +4
(3) +5 (4) +6
Answer (2)

Sol. V:0sis amphoteric, oxidation state of Vanadium is +5

2.  Which has maximum oxidising power among the

following?

(1) VO, (2) Cr,07

(3) MnO, (4) TiO:
Answer (3)

Sol. Oxidising power order :
MnO, > Cr,05 > VO,

Due to increasing stability of the lower species to
which they are reduced.

3.  Which of the following compound(s) are yellow in
colour?

(a) CdS, (b) PbS, (c) CuS, (d) ZnS(cold), (e) PbCrO4

Choose the correct answer from the options given
below:

(1) (a), (c) and (e) only
(3) (b)and (d) only

(2) (a)and (e) only
(4) (a), (b) and (e) only
Answer (2)

Sol. CdS, PbCrOs = yellow coloured
PbS, CuS = black coloured

ZnS = white coloured (when cold)

sol. (i

4. The correct order of energy of the following subshell is

1s 25S 3p 3d

(1) 1s<2s<3d<3p

(2) 2s<1s<3p<3d

(3) 1s<3p<2s5<3d

(4) 1s<2s<3p<3d

Answer (4)

Sol.: Energy of subshell will depend on n + |

1s 2s 3p 3d
n+l 140 2+0 3+1 3+2
=1 =2 =4 =9

Correct order |3d>3p> 2s5>1s

5.  Which of the following complex is paramagnetic
(1) [NiCla)* (2) [Ni(CO)4]
(3) [Ni(CN)a]* (4) [Fe(CO)s]

Answer (1)

) [Nicl,

— Ni** — 3d® in weak field ligand (WFL)
(sp°)

— 2 unpaired e”

[Ni(CO), ]

(sp’) — Ni(0)—>3d' in strong field ligand (SFL)

(ii)

— 0 unpaired e-

[Ni(CN), |

; — Ni** — 3d®in SFL
(dsp”)

(iii)

— 0 unpaired e~

Fe(CO) |

i ]
™" dsp?)

— Fe(0) — 3d®in SFL

— 0 unpaired e~



6. 30gm HNOs is added to a solution to prepare 75% w/w
solution having density 1.25 g/mL. Volume of solution is

(1) 32 mL
(2) 48 mL
(3) 36 mL
(4) 28 mL

Answer (1)

leﬁx%w/wxd
My

Sol.

_ 10x75x1.25
63

M

n
M=——x1000
V

miL

10x75x1.25 30
63 63xV,,

x 1000

VmL = 32 mL

/. Statement-| Q and N2\ are ring chain

iIsomers

statement-Il A~NANS NH2 gng NNHAN 56
functional isomers

(1) Both Statement -l and Statement -ll are correct
statements

(2) Statement -l is correct and Statement -ll is not
correct

(3) Statement -l is wrong statement and Statement -l
Is correct statement

(4) Both Statement -l and Statement -ll are correct

Answer (1)

Sol. 1° amine and 2° amine are functional isomers

8.  For an elementary reaction

A+B—-C+D

1 .
When volume becomes Erd , rate of reaction becomes

(1) 8 times
(2) 9times
(3) 6times
(4) 2 times
Answer (2)

Sol. For an elementary reaction
r = k[A]" [B]*

When volume becomes 1r-::l

3
[A] > 3A
[B] — 3B
r'= k[3A]! [3B]}
r'=k 3x3 [A] [B]
r'=9 xr
rate of reaction becomes 9 times

9. Consider the following sequence of rection

— H, /Pd 0,/Zn
CH; —C=CH—t s A2t B+ C
(1) B=CHsCHO (2) B=CHsiCHO
C = HCHO C =HCOOH
O
|
(3) B= CH;—C—CH;  (4) B = HCHO
C=HCHO C = CHsCOOH
Answer (1)

Partial

Sol. CH; —C=CH

hydrogenation

CH, '
Ne./ o
v \y

10. Match the following List-1 with List-II.

Zn/H_,O} CH CHO + HCHO

List-I List-1l
(A) | [CoFe]* (i) | sp’d
(B) | [Co(NH)s)e]** (i) | d’sp’
(C) | [NiCls)* (iii) | sp?
(D) | [Ni(CN)a]* (iv) | dsp?




Choose the correct answer from the options given
below:

(1) (A)-(i), (B)-(ii), (C)-(iii), (D)-(iv)
(2) (A)-(ii), (B)-{i), (C)-(iv), (D)-(iii)
(3) (A)-(i), (B)-(ii), (C)-(iv), (D)-(iii)
(4) (A)-(ii), (B)-(i), (C)-(iii), (D)-(iv)

Answer (1)
Sol.
(A) [CoFs]>” = Cobaltin +3 0.S. with Flourine ligand. Here,

(B)

F~ act as weak field ligand

Co’* =d° = t5,e; = e configuration.
~.[coR, ] has hybridisation = sp3d?
[Co(NH3)s]** = Co>", NHs ligand act as SFL.

Co’" =d°® = t3,e, = e~ configuration.

*.[Co(NH;)g ]3" = has hybridisation = d?sp?

(C) [NiCla]*” = Ni** = CI" ligand act as WFL.

Ni** = d° = t5,e,” (No pairing by ligand)
[NiCIa:z' has hybridisation sp?

(D) [Ni(CN)4]*” = Ni** = CN act as weak field ligand.
Ni** = d® = t3,e2 = (Pairing will occur)
[Ni(CN), ]~ has hybridisation dsp?

11. The correct name of | & Il in the following process is :
Sﬂlid—l—}VapDUFS—”—-}Sﬂnd
(1) | — Sublimation

| — Vaporisation
(2) | — Sublimation
| — Decomposition
(3) | — Sublimation
| — Deposition
(4) | — Deposition
Il — Sublimation
Answer (3)
Sol. Solid—2imation ,yv/apours—2E2MON , 5p)id

12. Which of the following biomolecules doesn’t contain
Ci1 — Cs glycosidic linkage

(1) Amylopectin
(2) Maltose
(3) Lactose

(4) Sucrose

Answer (4)

Sol. Amylopectin — branched chain polymer. The chain is
formed by C1—C; glycosidic linkage and C1—Ce glycosidic
linkage

Maltose — C;1—Ca glycosidic linkage
Lactose — C1—Cs glycosidic linkage
Sucrose — Ci—C; glycosidic linkage
13. Consider the following statements:

Statement I: In law of octaves, elements were arranged
in increasing order of their atomic numbers.

Statement |ll: Lothar Meyer, plotted the physical
properties against atomic weight.

Choose the correct answer from the options given
below:

(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 Il is correct

Answer (4)

Sol. Inlaw of octaves, elements were arranged in increasing
order of their atomic weights.

.. Statement | is incorrect and statement Il is correct
statement.

14. The bacterial life grows as per 15t order Kinetics.

Which of the following graph is correct between ﬂﬂ
0

and t



N
(1) N,

t

e
~

A

V=

A
N
(4) N

Answer (3)

Sol. ﬁﬂ:kw
dt

On integrating using proper limits

t

N
d-”:k_[dr
N

N, 0

N}, K],
In N — InNo = kt

N
In— =kt

N . .
Value of — increases exponentially.

No

15. Bohr model is applicable for single electron system
having atomic number Z. Frequency of rotation of
electron is directly proportional to

Z Zr
(1) — (2} —
2 o3
2 3
n n
3) — 4) —
3) @ 7
Answer (2)
Z
. 2
Sol. f=iflfxz—
2nr  n? n’
L

16. In which of the following detection of nitrogen is not

possible by Lassaigne’s extract method?
(1) NH>—NH;

O
||

(2) NH, —C—NH,

(3) Aniline

(4) Phenyl hydrazine
Answer (1)

Sol. Since, in hydrazine carbon is not present

-. It cannot be detected by Lassaigne's test

17. Consider the following sequence of reaction

Se/A CH, - CI Cro,dl,

i ac, H,0"

»C

CEHIZ

Choose the correct option about major product

(1) ‘C’ gives Fehling’s solution test

(2) ‘C’ can be prepared by reaction of PhiMgBr with CO;
(3) ‘C’ can give Tollen’s test

(4) ‘C’ can give effervescence with NaHCO;

Answer (3)



CH; CHO
Sol. Se/A CHsCl CrO,Cl
—_— » &
AICl, H;O*
Benzaldehyde can give Tollen’s test
18.

19.

20.

SECTION -B

Numerical Value Type Questions: This section contains 5
Numerical based questions. The answer to each gquestion

should be rounded-off to the nearest integer.

21. Number of paramagnetic species among the following

IS:
02, 0,,0,,NO;, NO, CO

Answer (5)

Sol. 02 Number of e™ = 16, paramagnetic

O, , Number of e™ = 15, paramagnetic

O, , Number of e = 17, paramagnetic

NO;, odd e™ specie, paramagnetic
NO, Number of e = 15, paramagnetic
CO, Number of e” = 14, diamagnetic

22. How many of the following molecules are polar?
CHa, CCla, CHClz, H20, NHj3, H20;, OzF;

Answer (5)

Sol. Compounds having permanent dipole moment
(1 =+ 0) are polar

CHs,CCla=> pn =0

CH2Clz, H20, NH3, H202, O2F2 = pu#0
Number of polar molecules = 5

23. How many of the following will give Benzoic acid on

reaction with hot alkaline KMnQO4?

cfiopiogiopiong

o™ ©
©

Answer (5)

Sol. Except for and @kall will give Benzoic acid on

reaction with hot alkaline KMnOQOas.

Note : Benzylic hydrogen must be present to give

Benzoic acid.

24. By passing current in 600 mL of NaCl solution pH
increases to 12. Find current (i) if electrolysis occur for

10 min(assume 100% efficiency)
Answer (1)

Sol. 2H;0 + 2e~ — 2H2 + 20H-

pH =12 pOH =2 [OH] = 104M
g eq. of OH- formed = no. of faraday of charge
passed
, 600 ix10 % 60
10 * x ¥ l=
1000 96500
0.965A =i

25.



MATHEMATICS

SECTION - A 13
1
2. Evaluate Z
Multiple Choice Questions: This section contains 20 multiple i sin[n+(r-1)n}sin[n " ”’f]
choice questions. Each question has 4 choices (1), (2), (3) and 4 6 4 6
(4), out of which ONLY ONE is correct. (1) 2.8 42 (2) 23 -2
Choose the correct answer : (3) 32 +2 (4) 32 —4
dx :
1. Let fm:J‘x”‘“(x”‘ 5 If f(0) = -6, then f(2) is Answer (2)
13
1
i i Sol.
(1) 4 iﬂ2ud+|n‘1+2m[ -6 rz._lsin[n+(r_l)ﬂ:|_5in|:n+r_TE]
\E ] 4 6 4 6
(2) 4{_‘1:"_2”4””‘1"*21“[]*5 sin (n+r. EJ-[HHr—l)E]

V2 _i 4 ‘6) |4 6
(3) 4__L+2”3 +|n|2”"'|ﬁ —6 r=1 sinn.sin[ﬂ +(r—1)n],sin[n 2

5 6 |4 6 4 6
(4) 4-3+2”3—In2”‘:|+6 sin(A—B)=sinAcosB—cosAsinB

Answer (1 L3
() ‘ =2.cht(gfﬂr——l)g-}——mt(%%»r.EJ
Sol. j o r=1
x]fﬂ{x,lf4+1)
_ T L8 n 13=n
x4 = t = dx = 48dt =2.cot E-I-OE ~got E+?
At3dt 2 - 2 &
jtd =4Jtdt=4jt 1+1 ; [ i, o
t(t +1) o T W & £ =2.1cntz—mt E+E
=4U(t—1)dt+ln‘t+1\]+c | =2[1-2+\E]

[ o1f2 Tl
f(x)=4 %*-Xif4+lnxl""+1‘ +c —2[J3-1]

) ) 3. Area bounded between the curves C, : x(1+y°)-1=0
f10) = -6 . wen the cur
—6=4(0) + ¢ and C, :y° —2x =0 is (in sq. unit)
= c=-6 (1) ;_% (2) 1

- \/; 1/4 1/4
= f(x)=4| =—x" +In[1+x"*| |- 6 - o
| 2 : (3) 2(5“5) (4) —+—
1
f(Z)a—a[E—(z)”“ +|n|1+2”“}6 Answer (1)

|



y = V2x

Sol.

=2tar'|_11—1=E—1
3 2 3

4. There are three bags such that bag 1 has 4 white, 6 blue,
bag 2 has 6 white and 4 blue and bag 3 has 5 white and
S blue balls. A bag is randomly selected and a ball is
randomly picked out of it, it comes out to be white then
probability that selected bag was bag 2.

2 2
1) — 2) —
(1) y (2) =
1 /
3) — 4) —
(3) T (4) =
Answer (1)
Sini 4W + 6B 6W +4B| |5W + 5B
BAG 1 BAG 2 BAG 3
(6,7
et o
W P(W)

3
P(W) = ZP(BI]P[ W J
i=1

PB,) =~

3

B,

=P(52)=(53}

1}{6
_ p[ B2 |_ 3 10

w/ 1 4 1 6 1 5

: p 4 + X + X
3 10 3 10 3 10
6
- 10 _(6]_2
4 6 5 (15) 5
10 10 10
5. If Sis a set of words formed by all the letters of word

“GARDEN", then find the probability that vowels are not
in alphabetical order.

1 1
1} = 2) =
(1) - (2) :
1 1
3} ~ 4 =
(3) 2 (4) :
Answer (1)
Sol. AE GRDN

Only 2 vowels are there.
Only half of the cases will have A before E and vice-

versa.
1
Required probability = >
6. Inisosceles triangle two sidesarex + 2y =4, x +y =4
than the sum of all possible value of slope of third side
of triangle is
3 2
1) — 2) =
(1) - (2)
-3 -2
3] — (4) —
(3) : :
Answer (2)

Sol.




Now third side will be parallel to the bisector line of the
two given sides.

x+2y—4_+[x+y—4J

NG Np)
L:(V2=5)x+(2V2-V5)y-4V2 +4J5 =0

L, (V2 +V5 )x+(2V2 +V5)y-4v2-4J5=0

N I L R
T [ 2V2-5 22+45

7. Ifa, B3, v, 0 arereal numbers such that « + i3 and y + id
are roots of the equation x? — (3 — 2i)x — (2i — 2) = 0.

(where i = J=1 ), then (ay + BO) is

(1) -2 (2) 2
(3) 6 (4) -6
Answer (2)

Sol. x*—-(3-2i)x—(2i-2)=0

= x> —(3-2i)x+(2-2i)=0

>a+=3-2i
off =(2-2i) (i),

by observation
(a,B)=(1,2-2i)

= a+iP=i+0i
Y+id=2-2i

= ay +po =(1)(2) +(0)(-2)
=2

8.  The domain of the function f(x) = sec™'(2[x] + 1) is |

(where [-] represents greatest integer function))

(1) (==, «) (2) (==, —1] U[1, «)
(3) (=, =) —{0} (4) (—=,—1]U [0, »)
Answer (1)

Sol. 2[x]+1g(-1,1)

2[x]e&(—2,0)
[x]¢(-1,0)
But [x] & (-1, 0) for any x.

— xR is the domain.

9. If pis the number of possible values of r such that T,
Tr+1, Tr+2 are three terms of (a + b)'? are in geometric
progression and if g is the sum of rational terms in the
expansion of (3¥% + 41/3)12 then (p + q) is

(1) 283
(2) 238
(3) 240
(4) 250
Answer (1)
Sol. Let T _,="Ca“'p
T, Trr, Th2in G.P,

p— (llcr ‘alE—r _bE )‘? :(Hcr.l ‘bf_l _all—r )( IEC brml_ﬂll--r)

r+1l

— ( HC, )1 =( ucr--z )( ”CHI )
but no three consecutive binomial coefficients are in
G.P. or H.P. but A.P. is possible.
= P=1
T . IZC _(41;"3).‘: _31;’#{11-#]

kel T k

o

== 12Ck 4“’3 _3[; 4 I
for terms to be rational (4, 3) divides k = 12 divides k
=8 K=0.12
— Sum of rational terms

ll’c-[lql:l ‘33 + 12612 _4-!1 .3{} - l?cﬂ(a.? +44)
=27 + 256 =283
= p+q=283

10. Let Pibe image of parabola P: y? = 4x with respect to
linex+y+1=0.Lettheliney+5 =0 intersect P,at A
and B. If a is the distance between A and B and d be the
area of triangle SAB, where S is the focus of parabola P..
Then (a + d) is

(1) 10
(2) 20
(3) 12
(4) 8

Answer (2)



Sol.

“2(t2 +2t +1
= e it +1)

3% w1t
= —2f ~1
= _f2 1

= Xx=2—(t+1)

y=2t—(t+1)°
—L—=X
t_[ 2 )

2
= W+1hr{_1_x]

2
(x+1)°
+1)=-
(y+1) i
= (x+1)’=-4(y +1)
= X%’ =-4y, the vertex is

X=0,y=0
=  Focus = (-1, =2)

Other method would have been to find image of
(1,0) aboutx+y+1=0

— y=-5Iintersect
(—4) (-4) = (x + 1)°

= (x+1)=1%4

= Xx=3,-5
= a=8

1 + 1
dzixuthghhExBx(—Z—(—S))

=4. 3 = 12 Sq. unit

= |la+d=20

11. For positive integer n, 4a,=n’+5n+6 and

n

1
S, = Z— Then the value of 507(Sz025) is

k=19%
(1) 675 (2) 540
(3) 1350 (4) 725
Answer (1)
i 4
Sol. S, =
! EK2+5K+6

n n

= 3

e 1(K+2)(K+3] ‘- 1(K+2 K+3J

i),
Sy | [—
13 4.
"y 4
= | i
4 5.
g g
=4 =
'n+2 n+3

s —4/ 11
3 n+3

1 1
Goe mlf] e
205 7 3 2023}

" 675 |
2028 |
507 S2025 = 675
12. The number of natural numbers between 212 to 999
such that sum of their digit is 15 is equal to
(1) 63 (2) 61
(3) 62 (4) 65
Answer (2)
Sol. 717 —> 3
726 — 3!
735 — 3|
744 — 3
636 —» 3
645 — 3!
555 —»1

5.0 =4

915 — 3!
924 — 3!
933 —» 3
816 — 3!
825 — 3!

834 — 3!
Total : 61




13. 22. f:[0,3]—>b, fix) = 2x>—15x*+ 36x + 7 is an onto function

2025

14, g:[0,x)—>d gkx) = xj”35+1 IS also an onto function.
15. Find the number of elementsintheset S={x:x e Z x
16. e borx e d}
17. Answer (30)
18. Sol. fi(x)=2x>—15x°+36x +7
19. f'(x)=6x*—-30x+36=0
20. = x*—-5x+6=0
SECTION -B S o x=1,5
Numerical Value Type Questions: This section contains 5 flo)=7,f(2) =35, f(3) =34
Numerical based questions. The answer to each question b =7, 35]
should be rounded-off to the nearest integer. :
2025
X
— 1 x —
21. If Q= CFSU sind . B = QPQ" and matrix A is defined gix) 1 + x20%
sin@ cosH
) ) d=[0,1)
- Tplo - \E —2
as A = Q'B**Q (where P= L ), then trace of 5 oS5 0: 789 85
L ) ) Number of elements = 30
matrix A is
A = 23. The maximum interior angle of a polygon is 171° with n
nswer (33) sides such that its angles are in Arithmetic progression
| cos® —sinO with common difference of 6°. Then n is equal to
Sol. Q= . 0 0
SIhE £03 Answer (10)
B=QPQ’ | Sol. Sum of interior angle
A - QI'BIUQ n
Qa- cosO sinO || cosO —sin0 :E(Za+(n—1)d]:180 -2
| —sin0® cosB || sin® cosH —171=a+(n-1)d
[ cos?0+sin’6 0 ] 1o ) P N
| 0 sin"0+cos'0| [01 :E( ¥4} =18008-2)
— Q'Q=qq’ a=171-6(n-1)=177-6n
£ T "\ n°9
A=Q1aRarleg | — 2(171+177-6n)=180(n - 2)
= IPQ'B°Q = PQ'B°Q 2
— A=PQ(QPQ")BQ —n(174 -3n)=180n—360
= P2Q'B%Q = P°Q’B'Q = 3n* +6n-360=0
= P°Q’(QPQ")Q = P n? +2n-120=0
Trace (P*°) = (dlm +d;”) where di and d; are diagonal (n+12)(n—10)=0
elements =n=10
— Trace (A) = (+/2)° +1" 24.
=210241=2°+1=33 25.




