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PART : PHYSIC

1. Forward bias will be

‘ +0V

(i) —15V (iiy —OV !

| -15V |
(ii) 10V (iv) =15V

(1) (i) and (ii) (2) (1) and (i) (3) (iii) and (iv) (4) (i) and (iv)
Ans. (3)
2. Solid sphere of mass M, radius R exerts force F on a point mass. Now a concentric spherical mass —h;-
Is removed from it. What is new force ?
F 6 D 3
1) — 2) — F 3) — F 4) —F
(1) - (2) - (3) 7 (4) 3
Ans. (2)

Sol.

M removed

mass left= M -g

6M
7

M =
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3. Find dimension of 2 ;
Ho

(1) AL (2) AL (3) MAL (4) MAT-
Ans. (2)
Sol. - H =E or B =12

Ho er
AL ==L =(ALT)
Ho 2

4. Two soap bubbles of radius r1 and r combine .Find radius of curvature of the common surface separating

them.(r1 =4 cm, rz = 2cm)

'1

r

rz rz
—_—
(1) 2 (2) 4 (3) 6 (4) 8
Ans. (2)
Sol. Pﬂ +£-£-£=Pﬂ' -l.z.l_l
n I. r. L T
r1
P +4—T*— 4T_£= -
L L £
P,
n rn 4x2




5. If light of wavelength 550 nm is incident on a metallic surface. If work function of Cs and Li are 1.9 eV
and 2.5 eV respectively. Which can emit photo electron
(1) Cs (2) Li (3) CsLi (4) None

Ans. (1)

Sol. Energy of light E = h—f s

=2.25eV

Energy of light is only greater than work function of Cs(¢o = 1.5 eV), then only Cs will emit photo

electrons
6. Find the power of combination of lens.
water
11 1 1[1 1 11 1 11 1
1) = | —-— - |——-—] 3) — | —+— - |
()ej_nz HJ ()3-__|=l2 R, | ”5}12 R, ()8“_F{2 R,
Ans. (1)
Sol. L 3-1 . =—1-—
f1 L3 | o0 -R1: 3H1
I i O T
f, |2 |-R; -R;| 2|R, R;
S Y I N Y O A B
f, |3 -R, =| 3| R;
1T 1 1 1
—_— e — e — e —
e h B &
Paq=Pt+P2+P3
. I S . 1
3R, 2R, 2R, 3R,
o _ 2R +8R; -8R, -2R; Ry-R, _1[1 1
. 6H1R2 6R1H2 6 _H2 H-[
7.
60 m/s
9 = 30°

An object is thrown with speed 60 m/s making an angle 30° with the horizontal. Find the ratio of height
covered in first second and last second of the upward journey.
(1) 3:2 (2)5:1 (3)5:6 (4)6:1

Ans. (2)



Sol.

Position at
Position at P last second
15t second
/)

uy = 60 sin 30° = 30 m/s

1
y=ut—< g
hy =30 x 1 -% « 10 x (1)2 = 25 m
ho= + gi2= + x (10)(1)2=5
2 2
h_25_5
h, 5 1
8. Statement-1 Fringe come closer in denser medium in YDSE

Statement-2 Light travel slower in denser medium.

(1) Statement-1 is True, Statement-2 is True; Statement-2 is a correct explanation for Statement-1.

(2) Statement-1 is True, Statement-2 is True; Statement-2 is NOT a correct explanation for Statement-1
(3) Statement-1 is True, Statement-2 is False

(4) Statement-1 is False, Statement-2 is True

Ans. (1)
9. Find current in the circuit. Jockey is at middie point of 1€2 .
|—.
0.9v
10
20)
(1) 10 Amp. (2) 0.1 Amp (3) 1 Amp (4) 2 Amp

Ans. (3)



Sol.

Position at
P last second

Position at
18t second

/)

uy = 60 sin 30° = 30 m/s

1
y=ut—7gF

hi=30x1—-—= x10x (1)2=25m

.
2

h;

gte = x (10)(1)2=5

_1 1
T2 2
hy 2

h _25_
hy, 5

- | On

8. Statement-1 Fringe come closer in denser medium in YDSE
Statement-2 Light travel slower in denser medium.
(1) Statement-1 is True, Statement-2 is True; Statement-2 is a correct explanation for Statement-1.

(2) Statement-1 is True, Statement-2 is True; Statement-2 is NOT a correct explanation for Statement-1
(3) Statement-1 is True, Statement-2 is False

(4) Statement-1 is False, Statement-2 is True

Ans. (1)
9. Find current in the circuit. Jockey is at middle point of 12 .
T
0.9v
10
202
(1) 10 Amp. (2) 0.1 Amp (3) 1 Amp (4) 2 Amp

Ans. (3)



Sol.

10. For H, radius of first and second excited states are 5.3 x 10-'' m and 8.48 x 10-'% m ratio of debroglie

wave lengths is :

(1)A1 : A2::16:15 (2) A1 : A2::14:15
(3)A1 : 22::10:16 (4) A1 : A2::17 :15
Ans. (3)
Sol. 2ar=n.A

27 (5.3 x 10-1") = 2(11)
27 (8.48 x 10-'0) = 3(A2)




Sol.

10. For H, radius of first and second excited states are 5.3 x 10-'" m and 8.48 x 10-'® m ratio of debroglie
wave lengths is :
(1)A1 : A2::16:15 (2)A1 : A2::14:15
(3) A1 : A2::15:16 (4) 21 @ A2::17:15
Ans. (3)
Sol. 2nmr=n.A
2 (5.3 x 10-1") = 2(A1)
21 (8.48 x 10-'°) = 3(A2)

5.3
8.48 5 ks

053 3 7,

x-—-—

8.48 2 i,

L, 15

— T —

hp, 16



11. Which of the following represent correct relation between resistivity of conductor (F) and temperature

(T)
2 P
(1) (2)
T T
p P
(3) (4)
T T
Ans. (1)
12. Two organ pipe, one is open and other is closed and the densities of gas filled in the ratio of 1 : 16. 9™
harmonic frequency of closed organ pipe is equal to 4" harmonics of open organ pipe. Find the length of
the open organ pipe if length of closed pipe is 10 cm & Bulk Modulus is same for both.

(1) 32.5 cm (2) 35.5 cm (3) 25.5 cm (4) 45.5 cm
Ans. (2)
Sol.
f1 = L— f2 -~ _VZ.
2P1 4f'2
Given £t =i
P2 16
Acceleration to equation Y1 _ |B2
Vo Pq
9f2 = 4fl — 4
4‘ ., 2f’1
= f"1 e 16{ 2V1
18v,

16

v (1 :ﬁx10x4

=5, &3 =§x10x4 =35.5cm



13.  Ice at—10°C is to be converted into steam at 110°C. Mass of ice is 103 kg. What amount of heat is

required ?
(1) AQ = 730 cal (2) AQ =900 cal (3) AQ = 1210 cal (4) AQ =870 cal
Ans. (1)
Sol.
_ MSAt _
-10°C ice = 0°Cice
AQ

Qo l ML
S o (S e OO
Qsl MSAL

110°C
(Steam)

AQ=Q1+ Q2+ Q3+ Qs+Qs
Qi = Ms (0 — (-10)) Sice = —; KC/kg°C
Q1=10‘3:u—; « 10° x 10 Lice = 80 Kcal/kg
Q: =5 cal
Qz=10"x80 x 102 =80
Q:=10-x1 x (100-0) x 10°
Q3 =100
Qs = 102 x 540 cal Lv = 540 Kcal/kg
Q4 = 540 cal

Qs=10‘3x% « 103 (110 — 100)

1
=—x10=5
Qs >

AQ=Q1+ Q2+ Q3+ Qs+ Qs
AQ=5+80+100+540+5
AQ = 730 cal



14.

Ans.

Sol.

15.

Ans.

Sol.

16.

Ans.

17.

Ans.

Wire of length % of linear charge density 2 is placed on edge of cube then find the flux passing through

cube.
a/2
- 5 —%

ra ra ra ¥
1) — 2) — 3) — 4) —
()2;;0 ()4% ()Bﬂo ()SO
(3)

3.8

. i -

£ 4e, 8gy

The radius of ground state of H atom is ao. The radius of first excited state of He+* is :

(1) ag (2) 2ag (3) 3ag (4) 4ag
(2)
n2

fo=4ao h=4d0 x —

22
MHe = 8g X—
He 0 % >
n=2=2ao

Which of the following is not true ?
(1) decay constant does not depend on temperatures
(2) decay constant increases with temperature

(3) t'h'z - lﬂgg)

(4) None
(2)

Statement -1 Vernier scale division always has small division than main scale division
Stetement- 2 Vernier constant is number of division of vernier scale multiply by main scale division

(1) Statement-1 is True, Statement-2 is True; Statement-2 is a correct explanation for Statement-1.

(2) Statement-1 is True, Statement-2 is True; Statement-2 is NOT a correct explanation for Statement-1
(3) Statement-1 is True, Statement-2 is False

(4) Statement-1 is False, Statement-2 is false

(3)



18. Capacitor having capacity of 40 uF is connected with 100 v battery. If dielectric constant (k = 2) is

iInserted between plates of capacitor, then change in charge of capacitor plate and change in energy
stored in capacitor will be :

(1)4 mc, 0.2 J (2)6mc, 0.2 J (3) 8 mc, 2 J (4)2mc, 4 J
Ans. (1)
Sol.
c =40 uF
S
{
100v
Qi =100 x 40 uC
Q=4x10%puC
c=40 x2 =80 puF
S
K=2
—_—
100v

QrF =80 x100 =8 x103,C
AQ=qgr—-qr=(8 x 105 -4 x 10°) pc
=4 x 10% uc
=4 x 10° x 10-® x 103
=4 mc

E1 = %CN’2 —> Initial energy
Ez = T;-CEVZ -» Final energy

Ez—Ei1=— V2(C2-Cy)

1
2
—; « (100)2 (80 — 40)
20 x 10-2= 0.2 J



19. The particle shown in the fig is just able to complete the vertical circular motion find the ratio of kinetic
energy at A to the kinetic energy at B.

(1)3:2 (2) 4 :1 4)1:2
Ans. (3)
Sol. Energy conservatism at (P) and (A)
VvV =
1 2
=mgl (1 —cos0) + > mva
—l)—2ml
g 2"~
energy conservator at (P) and (B)
O+—;—xmx5g| =-;-mv§+mgl(1+cose)
1 mv2 =mgl §_§] = mg|
5 8 =Mg 5 o) g
Imv2
2 ° _2mgl_2
1 >  mgl 1
—mv
5'"VB
20. A mass of a disc is M and radius R. A cavity of radius -2— Is created. Find the moment of inertia about
an axis passing through the centre of disc.
17MR? 13MR? 7MR? 19MR?
(1) (2) (3) (4)
32 32 32 32

Ans. (2)



Sol.

B
| = ldisc — |cavity
2 2
_MRE _ IMQR/2” Mo
2 4 2 4

MR® _[MR? MRZ
2 32 16

MR2 [ MR2+2MR?2
2 32

\

16MR2% —MR? — 2MR?

32
13MR?
32
21. Unit of all quantities is in S.I. System.
T=7
!
£
100°C : 0°C
A : K3 B
§
i
Given K1 =60 , K2 = 120 one Ks 135 °C find final junction T = ?
(1) 20°C (2) 35°C (3) 40°C (4) 45°C
Ans. (3)
Sol.
T=7
R = —L— . Re= -




22.

Ans.

Sol.

R.R, L2 /KK,A?

Rev = =
Ri+R; L(1 1
ALK, K,
o lea LKKA L
Kee  K2Ki  (Ki+K3)A
KK,
Ll KoKy 604120 oo
21(3,, K-| +K2 2 2
—\WWWWW——"VYWWW\—o
k=90 k=135
100-T T_-O
L B L
90(2A) 135(2A)
=90 x100=T
= T =40°C

An electron projected horizontally between two horizontal charged plates , emerges with horizontal speed
10 m/s if length of plates is 10cm and electric field between plate is 9.1 volt/cm then vertical component
of velocity of electron when it emerges wile be (e & m are given)

(1) 16 x 104 (2) 16 x 10° (3) 1.6 x 10° (4) 32 x 107

(3)

To coure the 10 cm horizontally time taken by electron will be
— there is no force on horizontal direction so velocity will remain constant. 10°m/s

' 10cm ~ 10cm . T2 pans

10°m/s 108 x100

Vy= 25 _16x107

mt




23. The object is placed in front of convex lens then one surface of lens get silvered. the R is radius of

curvature of lens of nu is refractive index. Whose should object be placed so that image formed on object.

(options are in R and p):
\‘.

-R -R -R R
1) —— 2 Ay a
W (n—1) " (2u+1) (2u—1) v (n—1)
Ans. (3)

Sol. For lens

R2 = — Ro

Ri=R

1 2

— =(pn-N|—=1 ... 1
*-w-n[2] (1)
focal length of mirror :
. __R

T2

1 2
et (N 2
- (2)
equaling focal length of system :
1 _1 2 _=2 202k
fq Tm fz R R
R =—_—2- (1+2u-2)

feg R

1 2
— =— (2u-1

' R (2n-1)

-R
foq =
2(2u—1)
Image will form when object is placed at centre of curvature :
So Raq= 2f
-R

Req =

B [2(2u-1)]
Req = ——



CHEMISTRY

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. For complex ion [NiCls]>~ what is the charge on
metal and shape of complex respectively?

(1) +2, Tetrahedral
(3) +4, Tetrahedral
Answer (1)
Sol. [NiCls]>- = Ni?* — 3d8

(2) +2, Square planar
(4) +4, Square Planar

CI- ligand is weak field ligand and hybridisation is
sp®. Shape of complex is tetrahedral.

2. Compare boiling point of given solutions
(i) 10 M NacCl (i) 103 M NaCl
(iii) 102 M NacCl (iv) 10+ M urea
@ I>u=>1=>1v 2 m=>n=>1>1v
@) U>1>1>1v @ m=>1>1>1v
Answer (2)

Sol. Higher the elevation in boiling point, higher will be
the boiling point

ATb ocixm

Forureai=1

For NaCli=2

Boiling point order Il > 11 > | > IV
3. The correct decreasing order of electronegativity is

(1) F>Cl>1>Br (2 CI>F>Br>|

(3) F>CI>Br>1| (4) Br>F>1>Cl
Answer (3)
Sol. The correct order is

F>CI>Br>|

4.  Which of the following has maximum size out of
AlR*, Mg, F, Na*?

1) AP (2) Mg*
() F (4) Na*
Answer (3)
Sol. For isoelectronic species, more the negative

charge more will be the size, also more the positive
charge smaller will be the size.

The correct order of ionic size is :
A|3+ < Mg2+ < Nat < F_
5.  The IUPAC name of given specie is
HOOC - CH — CH - COOCH,
CH, CH,
(1) 2, 3-dimethyl methyl carboxy butanoic acid
(2) 4-methoxy carbonyl-2, 3-dimethyl propanoic
acid
(3) 3-methoxycarbonyl-2-methyl butanoic acid
(4) 1-carboxy-2, 3-dimethyl methyl butanoate

Answer (3)
Sol.
1 2 3

HOOC - c|:H - (IDH - COOCH,
CH, ,CH,

3-methoxycarbonyl-2-methyl butanoic acid
6. Compare crystal field splitting energy(A) for given
complexes

(i) K4[Fe(CN)g] (i) [CuNH,),] s

(i) K, [Fe(SCN)G] (iv) [Fe(en)3]CI3
@ 1=>1n=>1=>1v
@) IV>I>1>1l

Answer (2)

2) n>1>1v>1l
@ IVv>1>1>l



Sol.

K4[Fe(CN)g]= d® = SFL,
K2[Cu(NH3),] = d°® = dsp?
K4[Fe(SCN)g] = d® = WFL

[Fe(en);|Cl; = d® = SFL

Splitting energy oc Strength of ligand « Charge of
CA.

Asp > Ao
N>1>1v>Il
7. Consider the given equilibrium reaction
CO,(9) + C(s) == 2CO(g)
If initial pressure of CO: is 0.6 atm and after
equilibrium is established, total pressure is 0.8 atm.
Then, find Kp.
(1) 0.4 (2) 0.2
(3) 0.6 (4) 0.8
Answer (1)
Sol. CO,(g)+C(s) —— 2C0O(g)
t=0 06
t=tq 0.6-p 2p
Pt at equilibrium =0.8=0.6 + p
0.2=p
K _(Pco)’ _ (2p)* _ 4x0.04 _ 4x0.04 _ .,
* (Pco,) 0.6-p 0.6-02 0.4
8. Statement-l: CHs — O — CHz — CI will show

nucleophilic substitution by Sn1 mechanism in
protic medium.
CH,
Statement-1I: CH, - (|: — CH, — CI will not undergo
CH,
nucleophilic substitution via Sn2 mechanism easily.

(1) Statement-l and statement-I1l both are correct

(2) Statement-1 and statement-Il both are incorrect

(3) Statement-l is correct but statement-Il is

incorrect
(4) Statement-l is incorrect but statement-1l is
correct
Answer (1)
Sol. CH; -O- CHSa stabilised by resonance.
9. Which of the following acids is also known as
vitamin C?
(1) Adipic acid (2) Ascorbic acid
(3) Saccharic acid (4) Aspartic acid
Answer (2)
Sol. Ascorbic acid is also known as vitamin C.
10. An electron of He* is present in 39 excited state.
Find its de-Broglie wavelength.
(1) 6.64 A (2) 1.66 A
(3) 3.32A (4) 13.28 A
Answer (1)
Sol. nk = 2xr
For 3 excited state, n = 4
2
AA=2X7mX a, n
z
aA=2x1 xo-529%/&
L=2x314x0529%x2A=664A
11. Which of the following will show positive Fehling
test?
(1)
CHO
H,C-C=0
2
CH, - CHO
" Of
4) C,H; - CI:H —CH - CH,
OH OH
Answer (3)



Sol. Fehling

12.

test is given by Aldehydes except

benzaldehyde

CH, - CHO
@/ will give +ve Fehling test

4f7 configuration is possible for

(a) Eu®*, (b) Eu?*, (c) Gd®*, (d) Tb®*, (e) Sm?*
(1) (a)and (c)

(2) (b)and (c)

(3) (d) and (e)

(4) Only (c)

Answer (2)

Sol. Electronic configuration of:
Eu®" = 4f° Th3" = 4f8
Eu*t = 4f’ Sn*t = 4f°
Gd* = 4f’

13.

Given : NH,COONH,(s) = 2NH;(g) + CO,(g)

If the partial pressure of CO2 gas at equilibrium is
0.4 atm and the total pressure is 1 atm, then the
value of Kp at the same temperature is

(1) 0.027 atm?
(2) 0.064 atm?
(3) 0.144 atm?
(4) 0.216 atm?

Answer (3)

Sol.

NH,COONH, (s) = 2NH,(g) + CO,(q)

Total pressure at equilibrium = 1.0 atm
Partial pressure of CO2 at equilibrium = 0.4 atm

Partial pressure of NH3 at equilibrium = 0.6 atm
Ko = (Pnm, )? (Pco,)

= (0.6)%(0.4)
=0.144 atm?3

14.

/CH3
NH

Cl Br “CH,

—— > Product

Excess
CH,
N - CH,
CH
Ve 3
1 N
1) NcH,

_CH,

Cl N
@ \@/ CH,

H:C

N NH

H:C

@ H3C/Ng5f

Answer (1)

CH,

e
-NH
Sol. CI\@CBr “CH, cl
—_—
Excess H,C
N

15.

CH,” ). _CH,

NH
“CH,

P
H,C _IT'
CH,

CO2 gas is taken at 1 atm, 273K. Now it is allowed
to pass through 0.1 M Ca(OH)z ag. solution. Excess
amount of Ca(OH)2 is neutralised with 40 mL of 0.1
M HCI. Then find volume of Ca(OH): initially taken
if 50% Ca(OH): is react with CO>

(1) 40 mL
(2) 20 mL
(3) 80 mL
(4) 50 mL

Answer (1)



Sol. g meq of Ca(OH)2 =2 x gm eq of HCI

0.1xﬂx2 = 2x0.1x 40
1000 1000

Vme =40 mL

x1

16. In a closed insulated container, a liquid is stirred
with a paddle to increase the temperature, which of

the following is true?
(1) w=0,AE=q=0 (2) AE=w=0,9g=0
(3) AE=w=0,q=0 (4) AE=0,w=qg=#0
Answer (2)

Sol. In closed insulated container a liquid stirred with a
paddle to increase the temperature, it behaves as
an adiabatic container, g =0

From FLOT
AU=qg+w;gq=0
AE = w (but not zero)

17. Match the column and choose the correct option

Column-| Column-lII
(Properties) (Order)
(A) | Electronegativity (1) |IB<C<N<O
(B) | Cationic size (2) | Li>Mg>Be
(C) | Metallic Character | (3) | K> Mg > Al
(D) | Electron affinity (4) |CI>F>Br>1

(1) A-1, B-2, C-3, D-4

(2) A-4,B-3,C-2,D-1

(3) A-2, B-3, C—4, D-1

(4) A-3,B-2, C-4, D-1
Answer (1)

Sol. Li* >Mg®" >Be?"

76 pm 72¢pm 31pm

NO,

Sn+HCI NaNQ, + HCI
>A

C,H,OH
18. B >C

Identify C.

0@
OH
(2)

OC.H,
NO1

C,H;s
o1

Answer (1)
® o
NO, NH, NCl
Sn+HCI N8N02 / HCI
SO|. —_— (0_5vc)
l C,H,OH
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.

NO,

(i) Sn/HCI A
(if) NaNO,/HCI(0 - 5 °C) (major)
(iii) CuCl//HCI

(iv) Na/dry ether

21.

Find molecular weight of (A) in g mol

Answer (154)



NycI

NO, NH
Sol. @ Sn/HCI @ NaNO, + HCI @ cucl
(O 5°C) THer
Cl
@ Na/Dry ether
(A)

Molecular weight of (A) = 154 g mol

22. Calculate Number of stereoisomers of

CH;— CH = CH — CH —CH,
|
OH

Answer (4)

Sol. Number of centres  which can show

stereoisomerism in molecule = 2
Number of isomers =22 =4

23. How many compounds have linear shape SOz,
BeClz, N3, I3, NOj, NO, ?

Answer (4)

Sol.

O/ \O Cl— Be—CI
Bent Linear
1 -
— + - Ql
N=N=N, -
Linear @ |
1
Linear
ofico
- - /
Linear O O
Bent

24. In Carius method 180 mg of organic compound
gives 143.5 mg of AgCI. Find the percentage of Cl
in the organic compound. (Nearest integer)

Answer (20)

Sol. Mass of organic compound = 180 mg

Mass of AgCl = 143.5 mg
Mass of Cl = 143, g x35.5 mg
=35.5mg

Percentage of Cl in the organic compound

_ 35.5x100
180

=19.72% = 20%

25. Two ampere current is allowed to pass through
molten AICIz for 30 min. Find the mass (in mg) of

aluminium deposited at cathode. (Nearest integer)
Answer (336)

Sol. Total charge passed =2 x 30 x 60 C

Number of Faradays passed = 2x30x60
96500
. . 36
Equivalents of Al deposited = 965

36x9 g
965

Mass of Al deposited

36x9x1000
———— Mg
965

335.75 mg

=336 mg



£ 7

2.

41

PART : MATHEMATICS

In how many ways, a 5 letter word can be made using any distinct 5 alphabets such that the middie

alphabet is ‘M’ and letter should be in increasing order.
(1) 2198 (2) 4031 (3) 9014 (4) 5148

(4)
There are 12 alphabets before M and 13 alphabets after M.

So, total number of ways = 12C2 X BCZ = 66 x 78 =5148

> llczr 1
The value of — is:
2 5o 8
r=0
512 2047 1023 2049
1) — 2) —— B ol A
0 2L 2 22 3) 22 @ 2
(2)
1 = 12 llc 1 2 12 1l 15 12 12 12 12 12
3 3 5% "1 =g 3 PGz = PG Ry RCer Feas Pope Pl
1 {1 Oy | 2047
- |2 — ]| = —
| >

n n
r ZTl: (2n-1D(2n+ D(2n+ 3)(2n+ 5) then find L'rnz?lr
Pl

64 nox =T,
2 1 1 1
(1) 3 (2) 3 (3) - (4) 5
(1)
Tn =S Sna
~ (2n-1)(2n+1)(2n+ 3)(2n+ 5) - (2n - 3)(2n-1)(2n+ 1)(2n + 3)
64
T _{2n-D@n+1(2n+3)
"’ 8
1 8
T, (2n-1(2n+1(2n+3)
1 54+ 1
A fz{(Zn-l)(2n+1) (2n—-l)(2n+3)}
Trl Tr
)
" 11x3 (2n-1(2n+3)
2

LimS,, ==
N-—»x : 3



4. If @30'™) 13 _ 48 then product of all real values of x

(1) e?> (2) e35 (3) e85 (4) el
Ans. (3)
Sol. e5(-'rn-:]’ 13 _ 8
5(/nx)? +3 =8/nx
= nx =t
= 52 - 8t+3 =0
= (t—1) (5t—3) =0
b2,
5
nx = -:-3- ; nx =
5
X =e3h . x =el

Product =e35. el =eB5 Ans.

5. In a bag there are 6 white and 4 black balls two balls are drawn randomly one by one without
replacement then probability that the both balls are white is:

2 1 1 9
A - .. A} e
(1) 3 (2) 3 (3) - (4) T:
Ans. (2)
6
s Cz 6x5 2 _ 1
Sol. Probability = Tc, =10x9 "€ 3
6. A be a 3 X 3 square matrix such that |A] =- 2 if Det(3adj(—6adi(3A))) =2" x 3™, where m = n, then
4m +2nis equal to -
Ans. 104
Sol. |3adj(—6(adj(3A)))|

33 |adj(—6(adj(3A)))|

33 -6 adj(3A)|?

33 x((—6)3)* |adj(3A)|?

3® x2° |3A)

37 x26 x312 A8

321 %26 x 24

321 % 210

m =21 and n =10

So, 4m +2n =84 +20 =104.



£ 7

ai, az, a3, a4, ... are positive & increasing terms of G.P. If a1. as =28 and az +as4 = 29 then as Is equal to

(1) V28 (2) 28Y28 (3% 784 (4) 28
(3)
Let a1 .as =28
ai. a1t =28
asrt =28 (1)

also az +as =29

air +air° =29
af(r+r’): =29

i-4?-(!’-:—!’3)2 = 292
.

28(1 +r?)* = 841r?
28 +28r* +56r- =841r?
28r* — 785r2 +28 =0



8. Let f(x) be a real differentiable function such that f(0) =1 and f(x + y) = f(x)f'(y) + f(y) f (x) for all

100
X,y ¢ R, then Zloge f(n) is equal to —
n-1

Ans. 2525
Sol. Putx=y=0
f(0) =2f(0) as f(0) =1

F(0) ==

2
Now, put y =0 in given equation
f(x) =f(x).f(0) +f(0).f (x)

i) = .321. f(x) +f(x)

F(x) = -% f(x)

gy _y
dx 2

d d
-1
f-ny=§- +C

f(0) =1
0=0+C
C=0

100x101

pd
N
w
..I..
-

M‘S

N |

=2525




9, Let the tnangle PQR be the image of the triangle with vertices (1, 3), (3, 1) and (2, 4) in the line
x +2y =2. If the centroid of triangle PQR is the point (a, §) then value of 15 (a - B)is:

Ans. (22)
].

w |l oo

Sol. Centroid of the tnangle whose vertices are (1, 3), (3, 1) and (2, 4) s, (2,

) inthe line, x +2y =2 is,

wloo

Image of centroid ( 2,

a2 ";3:_2(2_*&\

1 2 1+ 4
J
P - 2 (16
-2 = — | —
N 2 5 (3]

. - i
= s 15 T 15
= 15l = B) =TS [-3+E] =

15 15

10. (1, 14) and (1, —12) are focii of hyperbola passing through (1, 6), then length of Latus rectum is equal to

[y &2 () = R 1) 28

D 5 7 15
Ans. (2)
Sol. LetP(1,6)
By |IPS — PS’| =2a

|J0+ 64—-J0+ 32% - 2a

|8-14 =2a
=5

and SS' =2ae

0+26° = 2ae

ae=§ =13
2

13

e=—

5

169
Now, bD?2=a2(e?-1)=25— -
oW ( ) {25 )

b=12
2b° 2x144 288

lengthof LR. = — =
gth a 5 5




1L Let z be complex number such that |z] =1 and z1, z2, z3 are three points satisfying |z| =1 such that

arg (z,) = ——3 , arg (zz) =0 and arg (z3) =-§ also | 2,25 + 2525 +z3.'21|=a+ﬁn/§ ,then 38 +2a =
(1) 4 (2) 8 (3) 2 (4) 6
Ans. (1)

- ‘
Sol. zlzcos( 3‘[]HSII{ RJ:E
-4, 2

22 =cos0 +isin0 =1

& —COS‘—+ISII'l— |
3 r'
4

2

Now,

| 225 + 2523 + 232, |

2
=1—i+1-i+(1+i‘
3 42 \42)
1 2
=Iﬁ—ﬁi+3(2i*

;I\E‘! + i(l—ﬁiz

=2 + (1-v2)
=D 43 4223
=5-22 =(1+[3J§

Now a=5 andp =-2
So 3B +2a
=-6+ 10 =4

12. Let A = {1,2,3}, then the number of non-empty equivalence relations onsetA is :
(1)4 (2) 6 (3) 8 (4) 5
Ans. (4)
Sol. For equivalence relation, relation should be Reflexive, symmetlric and transitive:
R1={1,1)(2 2) (3, 3)}
R2={1,1)(2, 2)(3,3)(1, 2)(2, 1)}
R3={1,1) (2, 2)(3,3)(2, 3)(3,2)}
Ra=4{1,1)(2, 2)(3,3)(1,3)(3,1)}
Rs={(1,1)(2,2)(3,3)(1,2)(2,1),(23),(3, 2),(1,3) (3, 1)}



83

s 7

=/4

Let f(x) = 7tan® x + 7tan®x — 3tan‘x — 3tanx for all x (—g g] if h = If(x)dx and

n/4
|2 = jxf(x)dx, then value of 711 +121z is:

(1)
f(x) (7tanﬁx 3tan?x).sec2x

f(x) dx = j (7t° -3t) dt =(t - 8),* =0

II
£ Sy o 14

r 1(7t6 —3t2) tan-lt
e = ()

4
Now I =j xf(x)d : dt
0

- (tan o | —t3)); -i(t? -t3) 1+1t2 dt
-ftali . &= [£(1-1) o

0

Bl ©

o
6

Now, 7Ih +12l2=1

Let x(y) is the solution of differential equation y“dx+ [ X il

3"]dy = 01if x(1) =1, then x(2) is equal to:

3 3 3 3 3 3 3

3
(1) = + (2) = - 3)—— — 4) -= 4
2 Je )2 Je ()2 Je ()2 Je



Put —— =t

< |

—lz-dy:dt
y

1
xe Y = —J.et.tdt+C

Xe _3 = -[tEt—et]+C

[

xe ¥ =e'(1-t)+C

= = 4
xe Y e*(1+—-]+c

y

|
-

Now when y =1 =3 X
We get, 1.e!l =e1(1 +1) +C

15. The area bounded by inside the circle (x- 2\5)2 +y2 =12 and outside the parabola y2 = 2/3xis

(1) 4(37 — 8) (2) 3(27 - 5) (3) 2(3= — 8) (4) 2(37 — 5)
Ans. (3)
Sol.

Required area =




16.

Sol.

17.

Ans.
Sol

- 437(—% x12] - 2[31"!—- 8]

n

let, A =1{12,3,...... ,10{ and B ={E';m«:n &gcdim,n)=1& m,ne A;

elements in set B is equal to

(31)
Number of elements in set B, corresponding to,
m=1 are
=2 are n=3.,5.,7.9
m=3 are n=4,5,7,8,10
m=4 are n=5,7,9
m=5 are n=6,7,8,9
m=6 are n=7
m=7/ are n=§g, 9, 10
m=8 are n=9

m=9 are n=10

_ " : 3
= %(1231)— I 'JZJSX =23H—'42\/§x—;
1 ' | .

2

2‘3n— J2/3 «

Total number =9 +4 +5+3 +4 +1 +3 +1 +1 =31

2 (a3 F’

. Then number of all

f(x) =16 (sec"lzv()2 + (ccs «ec"lm)2 then difference between the maximum and the minimum value of,

f(x) is equal to
(1) 222 42 2) 1§ 2
(1)

2
— 16 {sec'lx +[% = sec“lx]

2

— 17 (sec‘lx)z — 1 Secx +-E4-
4 2 2
f(x) =17 (sec'1 X.— l) 2
: 34 17
f(X)max Will beat, sectx =n
33n 4n° 1105
7 +— = ’
e. 1 [ 34 } 17 68

f(X)n will be at, sec!x =’—;4

l.e. f(X)min =%

(3)

1089

17

Now difference of maximum and minimum values of, f (x) is,

1105 , 4x° _ 1089
68 17 68

-2

(4) 1089

2



18.  Let the parabola y = x? +px — 3 cuts the coordinate axes at P, Q and R. A circle with centre (-1, —1)
passes through P, Q and R, then area of APQR is

(1) 3 (2) 6 (3)5 (4) 9
Ans. (2)
Sol Parabola cuts x — axis aty =0

x2 +px— 3 =0
andy-axisat x=0

y=-3

Now radius of circle = J(—l— 0)* +(-1+3)* = Jg

equation of circle
(x +1)2 + (y +1)¢ =5
point of (x, 0) satisfying circle

(x +1)2+1=5
X+1l=%2
=-3,1
Now sum of roots of (1) =— p=- 2
p =2
Solving x2 +2x — 3 =0
x=-3,1
So points are (0, — 3), (- 3, 0) & (1, 0)

are :%x4x3=6
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