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PART : PHYSIC

p [ For a given electric circuit shown, find the time taken to change current from highest peak value to half

of peak value

R =500
AW~

&5
N
V = 220 sin (100 t)

(1)

T sec (2)—'1' sec (3)_:-:_ sec (4) L sec
300 200 400 100

Ans. (1)
Sol.

R =50Q
AW\

8
L

V =220 sin (100 t)
¥
R

= 220 sin (100t)
50

sin (100t)

i=4.4 sin (100t)

i

A
=44 Ab=>r
2.2 A pt-=4--

t lz\/ >t

For finding time t4, taking i = 4.4 A
4.4 = 4.4 sin (100t4)
sin(100t1) = 1

100 t1 = -

(S E



Ans.

Ans.

Sol.

th = —— sec
200

For Finding time t2, taking i = 2.2 A
2.2 = 4.4sin(100t2)

—; = sin(100 t2)

= 100tz = an
6
5n
= —— sec
& 600
Time taken from peak value to half of peak value of current
Afe g e LI s St 3n
600 200 600 600
=28 _ _®_
600 300

Draw true phase diagram for true temperature versus heat supplied when ice at (—10°C) converts into
stream at 100°C.

Tamp Temp Tamp
) Y

(4)

(4)

A simple pendulum of length / = 4 m is taken to height 'R’ from earth surface. Calculate the time period

of oscillation of simple pendulum at given height. Given : acceleration due to gravity at earth’ surface
g=n
(1) 4 sec (2) 8 sec (3) 6 sec (4) 10 sec

(2)
2 2
/ R R g
T2 / h =g——| = 2
N Gy Q[Rf-h} g{mR] 4

o Do okl camme
\g’ n?

74




1 1
4. If m= Kc*G2 h? then find x if symbols have general meaning and k is dimensionless (m = mass,

c = speed of light, G = universal gravitation constant f h = plank's constant)
1 1
(1)1 2)—3 3) 2 (4) 2

Ans. (3)

=¥ X
Sol. [M‘TI = [LXT J".][LSM '|T 2}2 [MILZT 1]2

fxl\ (1 x
» kﬂ]: Mt 242

= After comparing powers

1

X — =0, - —x=0
2

Nla

*
i
=

5. In the given circuit find the potential difference 2.5 k ). Given : knew voltages for silicon and

germanium P-N junction is 0.7 volt and 0.3 Volt respectively

Si Ge 1.5kQ2
|
%l
2.5k
¥ e o
(1)3.25V (2) 4.75 (3)9.50 (4) 8.75V
Ans. (4)
Sol. Vs=07V
Vee=0.3V

15-03-07 _14 , 7
3 =—mA-= _mA
(2.5+1.5)x10° 4 2

therefor potential difference across resistor
V=iR

w NI~

x10° x 2.5 x 10°

S

|
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I
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Sol.

Ans.

Sol.

Ans.

Sol.

A Charge '—¢ and mass 'm' is revolving in circular orbit of radius 'r' around infinite length wire with linear

charge density '%". Find the time period of revolution

12, (Mey 312 |fM&g 3/2, (Meg 172 |FMeg
(1) (2n) f\’ T (2) (2n) 1# i (3) (2n) r‘} 7 (4) (2m) J P

(3)

A

E=
2nr e,

IEl = centripeta force required

. IR T BRI

2nr €, 2nr €
A
— m = —qz—
2mmr® g,

2 2n

T==22 :(2::)3’25‘"-“52
o Aq 7q
2emr? ¢,

A 10 N Force is applied on mass 1 kg in upward direction as shown. Find the work done against friction
force in taking it up by 10 m along inclined

(1)10J (2)5J (3)204J (4)25J
(2)
w = (umgcos60°)10 =5 J

Find the value of tension T1 and Tz respectively in the given figure?

[SkgF——[3kg}——2kg— F = 80N
(1) 60N, 72 N (2) 72 N, 60N (3) 40 N, 64N (4) 64N, 40 N
(3)
Mres =5+ 3 + 2= 10 kg
as= F :-@ — 8m/sec?
MTotal

= T2 F = BON

80-T2=2x8

T2=80-16=64 N
= Ty @] 3kg|— T:

T2-T1=3x8

Ti=64-3x8

T1=64—-24=40N



9. Graph of maximum possible K.E. of photo-electron and frequency of incident photons is as shown in
figure. Find slope of graph.

KE max
| . *
v

(1) hle (2)h (3) e/h (4) 1/h
Ans. (2)
Sol.  Kmax = hv —hum

Slope = h.
10. Match the following :

A. fﬁ.d;\ =0 P. Faraday & Lens's law

v o IQin -
B. § E.dA =— Q. Gauss law of on magnetism
en

£ § B.dl = i, R. Ampere's law

D. f E .di = _—::?B- S. gauss law of electrostatics

(2)(A-3), (B-Q). (C-R),(D-P)

(3)(A-Q), (B-R), (C-S),(D-P)

(4)(A-Q), (B-3).(C-P). (D-R)
Ans. (1)
Sol. (A-Q),(B-S),(C-R),(D-P)
b For a given planet Rp = % & Mp = Mﬁﬂ- , Then find the escape velocity for this planet if the escape

velocity for earth is 11.2 km/sec. (Re = radius of earth and Me = mass of earth)

(1) 7.92 km/sec (2) 1. 2 km/sec (3) 10.3 km/sec (4) 6.9 km/sec
Ans. (1)
2GM
Sol. Ves = T

Vesh M R,
(Ves )e Me RP

11.2 6

(Ves)e = 7.92 km/sec.




12. 5A current is passing through a square of side 1m then find the magnetic field at the centre of this square.

(1) 8¥2x10°°T (2) 42 x10°€T (3) 22 x10°°T (4) 6¥2x10°5T
Ans. (2)

Sol. Bc =4 x 2 (sina5° + sin45°)
4nd

= 20x—ta V2
41X =
TR
= 4/2x10°°T
13. A vector which have magnitude same as of 31 + 4] & direction along 4i + 3], is x1 + 3] then value x
will be?
(1) 3 (2) 2 (3)4 (4)10
Ans. (3)
o, G-k WAl
JiZ,a2 B B
|_d'| = V32142 = 25 =5
i3
3 =5 [ii+3]]
5 5
d = (4i+3j)
14. An electron is revolving in n™ orbit of He* ion. Its magnetic moment depends on the radius of orbit as :
(1)r (2) r' (3) r*? (4)r
Ans. (2)
Sol. M=iA
e
=2,
=
- i wrz
2mr
=2
2

- er[ nh ]_ neh
2| 2nrmr| 4zm

Mxn
MT‘."F



15. A disc of moment of inertia 4 kg/m? is spinning freely with @ = 10 rad/s. A second disc of moment of
inertia 2 kg/m? and spinning with o = 4 rad/s in same direction, slides down on the spindle and combined
slowly and start spinning together. What is the loss in kinetic energy?

(1)12.4 (2)24 J (3)36J (4)48 J

Ans. (2)

Sol.  Angular momentum conservation

1 = 4kgf(1)2
( ) =10 rad/s
< > I2 = 2kg/®?
oz=4 rad/s
Li = Ls

lion + l2on = (11 + I2)o
4x10+2x4=(4+2)o
40+8=6xm

48

W =8 rad/s

EI =—;|1&}$ +_1l2f.|):2!

2
= 1 4x(10)% 4~ x2x(4)?
2 2

Ei =200 + 16 = 216

1
Ef = -5(11 + |2 )(112

= =-%(4+2)82

Er=3 x64
Er=192.
LossinKE. =216 -192=24 J



16.

Ans.

Sol.

1%

Ans.

Sol.

18.

Ans.

Sol.

Two polarizers are placed at 45° angle. The intensity of final light if unpolarised light of intensity lois
incident on one of polarizer.

Iy g L] L
(1) 2 @) 3 (3) 2 OF
(3)
| = lﬁc:os‘.2 45°
2
=h
4

3 moles of monoatomic gas is mixed with 2 moles of diatomic gas. find ymix

(1)1.32 (2) 1.42 (3) 1.52 (4) 1.72
(3)
— Cp - n,Cp' +nsz?

mix = —

Cvmix n1Cv ; + n2Cv2

32R)+2ZR]
. B

sx!'ER}J[ER]
(2 2

= 15+14
9+10

=28 -45
19

A step down transformer has primary voltage of V, = 3.2 KV, number of turn in primary coil is 3000 with
current 5 A. on secondary coil voltage is 320 V with number of turns Ns. If efficiency of transformer is
90% then find the current is secondary coil?

(1) 15 A (2)30 A (3) 45 A (4) 60 A
(3)

Input power = 3.2 x 5 x 10°

= 16 kw

off. = 90% = {?utput power _ P - 9
input power 16KV 10

Pout = 1—% x 16 x 10°
Vils= — x 16 x 103
10

_ 9x16x10°

Is= = 45A
10x 320



19. Heat developed in a wire of resistance R is W. If it is cut into two equal parts and connected into parallel
with same source battery then heat produced in same time will be.
(1YW (2)2wW (3)3W (4) 4W

2
Sol. Head W = =

W2=4W1 = Whew = 4W

20. Number of spectral line in the spectrum of He*, for transition from n=5to 1.

(1) 10 (2) 6 (3)8 (4)5
Ans. (1)
Sol.  Number of spectral lines = "C;
=5%C2=10
21. A mass is to be kept on the surface of curve y = x? / 4 such that it does not slip. Find the maximum

height at witch it should be kept if un = 0.5
(1)~ @)~ (3)1 (4)2
2 4

Ans. (2)
Sol.  For no slipping
umg cos 6 2 mg sinf
u 2z tand
1 2 dy/dx
0.5 a%
1 2x
y =%:- = x?=4y
a5 |
4y =1

1
it
L



19. Heat developed in a wire of resistance R is W. If it is cut into two equal parts and connected into parallel
with same source battery then heat produced in same time will be.
(1YW (2)2wW (3)3W (4) 4W

2
Sol. Head W = =

W2=4W1 = Whew = 4W

20. Number of spectral line in the spectrum of He*, for transition from n=5to 1.

(1) 10 (2) 6 (3)8 (4)5
Ans. (1)
Sol.  Number of spectral lines = "C;
=5%C2=10
21. A mass is to be kept on the surface of curve y = x? / 4 such that it does not slip. Find the maximum

height at witch it should be kept if un = 0.5
(1)~ @)~ (3)1 (4)2
2 4

Ans. (2)
Sol.  For no slipping
umg cos 6 2 mg sinf
u 2z tand
1 2 dy/dx
0.5 a%
1 2x
y =%:- = x?=4y
a5 |
4y =1

1
it
L



22. 1000 drops , each have surface energy E1 converted into 1 bigger drop of surface energy E 2 then ?—
2

will be
1 1 1 1
(1) 10 (2) o (3) 100 (4) 121
Ans. (3)
Sol. E=SxA
E1=Sx 4nar? ... (i)
E2=S x4nR2 ... (ii)

Vol. conservation

4 4
1000 x — ' = — 7R3
"STIIF' 31!

23. A 10002 resistance and 200 (2 resistance is connected in a series with 4v battery. A voltmeter connected

across 100 Q2 reads 1V. Find internal resistance of voltmeter

(1) 150 (2) 200 (3) 190 (4) 220
Ans. (2)
Sol.
1000 2000 10ma 10002 sma 20002
AW AWWW————
Sim ———
) o
W) i 4 %
p=n
1w
|
I: L
4v 4wV
V=|Rv
s r _10° _ .
1=5x107"xRv=Rv = —5— = 20002



24.

Ans.

Sol.

25.

Ans.

Sol.

49 main scale divisions is equal to 50 vernier scale divisions. If one main scale divisions is 0.5 mm then
find the value of vernier constant

(1) 0.01 mm (2) 0.1mm (3) 0.02 mm (4) 0.2 mm

(1)

vernier constant = L.C = 1MSD - 1VSD

= 1—£ MSD
50

= 5—10 x0.5mm = 0.01Tmm

A parent nuclei of mass M is splits into three daughter nuclei of equal mass. Find speed of daughter
nuclei if mass defect is Am :

5ljzm 2AMC 3AM 2AMC?
(1) =R (2) S (3) 55 (4) =
(1)

- . V2

Rest

V1 = V2 = V3 from symmetry or momentum conservation

Energy released 3(-%% V@ ) = AmC?

V= 28N
M



26. v-u graph is given for a concave mirror. Find focal length of concave mirror.

V(cm)
A
30t
20 . - - - - .-
1U.|-
} 5
10 20 U(cm)
(1) 200 cm (2) 10 cm (3) 15 cm (4) 5cm
Ans. (2)
s S0
V u f
X g
-20 -20 f
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PART : CHEMISTR

1. Geometry of Decacarbonyl dimanganese (0) is :
(1) Oclahedral (2) Square planar
(3) Trigonal bipyramidal (4) Square pyramidal
Ans. (1)
CO

| /co TO/co
n CO

Sol. 2 r " /T

CcO co CO co
[Mn,(CO),,]

2. Which of the following species has square pyramidal geometry ?

(1) PCls (2) BrFs (3) PFs (4) [Ni(CN)aJ*
Ans. (2)
Sol. (1)PCls spd (trigonal bipyramidal (5 BP + 0 LP))

(2) BrFs sp3d? (square pyramidal (5 BP + 1 LP))

(3) PFs spd (trigonal bipyramidal (5 BP + 0 LP))

(4) [Ni(CN)4]>- dsp? (square planar)

3. Statement-1 : HzTe is more acidic than H2S.
Statement-2 : HzTe has less bond strength than HzS.
(1) Statement-1 and Statement-2 are correct.
(2) Statement-1 and Statement-2 are incorrect.
(3) Statement-1 is correct and Statement-2 is incorrect.

(4) Statement-1 is incorrect and Statement-2 is correct.

Ans. (1)
Sol. In H2Te bond length increases and bond energy decreases therefore acid strength increases.
4. Among the following correct statement is :

(1) Stability of hydrides order: NH3 < PH3 < AsH3 < SbH3 < BiHs
(2) Reducing strength order: NH3z < PH3 < AsHz < SbH3 < BiHa
(3) NHs is strongest reducing agent while BiH3 is mild reducing agent
(4) Basicity of hydrides: NH3 < PH3 < AsH3 < SbHs < BiH3
Ans. (2)
Sol. Due to increase in bond length down the group reducing strength increases.



Ans.

Sol.

Ans.

Sol.

Ans.

Sol.

Given standard electrode potential of BrO4-, |04~ and ClO4 are 1.85V, 1.65 V and 1.20 V respectively

then select order of their oxidizing power :

(1) ClOs < BrO4- < 104 (2) 104- < BrOs~ < CIO4-
(3) CIO4~ < 104~ < BrO«- (4) BrO4 < ClO4- < 104
(3)

More reduction potential, more is the oxidizing strength.

Statement-1: Since fluorine is more electronegative than nitrogen, the resultant dipole moment of NH 3
is greater than that of NFa.

Statement-2: In case of NHs the orbital dipole due to lone pair is in the same direction as the resultant
dipole moment of N-H bonds, whereas in NF 3 the orbital dipole is in the direction opposite to the
resultant dipole moment of three N-F bonds.

(1) Statement | and Statement Il are correct.

(2) Statement | is correct and Statement Il is incorrect

(3) Statement | is incorrect and Statement Il is correct

(4) Statement | and Statement Il are incorrect

(1)

The orbital dipole because of lone pair decreases the effect of the resultant N — F bond moments,

which results in the low dipole moment of NF s as represented below :

!
I I
7 S

H

Resultant dipole moment Resultant dipole moment
inNH,=490%x10°'Cm  inNF;=0.80x 10 Cm

In a mixture of B & C, A is added. Given moles of A, B & C are respectively na, ng & nc then determine

mole fraction of C.

n n n n
—e g (3) —2e— (4) —
nA -H'!B +nc nA.nB +nc nA.nc -H'\B I'IA +I'IB

(1)

(1)

Mole fraction = moles of substance

total no. of moles




Ans.

Sol.

Ans.

Sol.

10.

Ans.

Sol.

The colour of KMnQO4 and K2Cr20y is due to
(1) d-d transition

(3) Ligand to metal charge transfer

(3)

KMnOs4 KzCrz07

(Purple) (Orange Red)

(2) Metal to ligand charge transfer
(4) F-Center

Colour of KMnO4 & K:Cr207 is due to ligand to melal charge transfer phenomenon.

MnOz + KOH + 02 — 2, [X]
[X] —E==E, (Y]

Process

Select correct option

[X] [Y]
(1) MnOs MnOs-2
2)  MnOs2 MnOs-
(3)  Mn0s Mn
4)  Mn207 MnOx4-

(2)
2 MnO2 + 4KOH + Q2 — 2KoaMnQOs + 2H20

MnQ4-2 _Eecoitic | pMnOs-
e
[X] [Y]

CrO2Clz + NaOH — [X]
[X] + HCI + H202 — [Y]
Select correct option
(X] [Y]
(1) NazCrOs+  CrOs
(2) NazCr207  Crz203
(3) CrOs NazCrQ4
(4) Cr203 Naz2Cr207
(1)
CrO2Clz2 + NaOH —— NazCrO4 + NaCl + H20

CrO4+2 — 1, Cr:072 —H 8H0: , crO;



11. Which of the following solution have maximum depression in freezing point ?

(1) 180 g of glucose in water (2) 180 g of Benzoic acid in Benzene
(3) 180 g of Acetic acid in Benzene (4) 180 g of Acetlic acid in water
Sol. ATi=iKem : ATr > im
ATt = in
ATroc i
M

For Glucose i = 1 in Water

Benzoic acid i < 1 in Benzene

Acelic acid i < 1 in Benzene

Acetic acid i > 1 in Water

More the number of mole of solute greater is depression in freezing point.

12. Among the following how many are optical active
(i) cis [Co(en)2Clz] (ii) trans [Co(en)zClz] (iii) cis [Pt(en)zCl2]*?
(iv) trans [Pt{en)2Clz]*2 (v) [Pt{en)a]** (vi) [Pt(en)Cls]
Ans. (3)
Sol. Complex Optical Nature
(i) cis [Co(en)2Cl2] Optical active
(ii) trans [Co(en)2Clz] Optical inactive
(iii) cis [Pt(en)2Clz]*2 Optical active
(iv) trans [Pt(en)2Clz]*2 Optical inactive
(v) [Pt(en)s]** Optical active
(vi) [Pt(en)Cla] Optical inactive
13. In He* ion an electron Jumps from 5™ excited state to 15t excited state, then total number of spectral

lines formed are

Ans. (10)

Sol. 5" excited state = n2 =6
1%t excited state = ny = 2
total spectral line
upto 5™ state = 1

4™ state = 2
3" state = 3
2nd state = 4

total line = 10



14.

Ans.

Sol.

15.

Ans.

Sol.

16.

Ans.

Sol.

17-

Ans.

Sol.

Using following reaction

(iY 2 Fes + % 02(g) —— Fe203) AH%n = — 822 KJimole.

(i) Cis) + % Oz —> COyg) AH%n = — 110 KJ/Mole.

The value of AH%x, for reaction Fe203s) + 3Cs)— 2Fe(s; + 3C0O is KJ [Nearesl integer]
(492)

Target equation = 3 x equation 2 — equation 1
AHnn = 3 x [-110] — [-822] = — 330 + 822 = 492 KJ

How many of following species can show redox disproportion reaction.

H2032, P4, NO3z, Cu*, ClO3-, ClO4-, F2, Clz

(6)

To show disproportion reaction element must show at least 3 oxidation state and element must present

in intermediate oxidation state.

1 0 43 1 +5 0
HzOz \ P4 " NOzf CU. CIOg, C|2

can show disproportion reaction.

How many of the following can show flame colour test ?
Be, Mg, Sr, Ba, Li, Cu
(4)

Be & Mg do not show flame colour test.

In buffer solution of benzoic acid and sodium benzoate pH of solution is 4.5. then ratio of moles of salt to
moles of acid is [Nearest Integer]

[Give pKa (Benzoic acid) = 4.5 and log2 = 0.3]

(2)

Benzoic acid + sodium benzoate.

Acidic Buffer solution
pH = pKa + log Ml

[Acid
4.5=4.2 + log 521
[Acid
0.3 = log 22
(Acid
Salt] _ 2 S Nsat — 2

[Acid Nacid



18. IUPAC name of CH3_(I;H_CH2_CN is :

NH:
(1) 3-Aminobutanenitrile (2) 3-Aminobutanecarbonitrile
(3) 2-Amino-1-cyanopropane (4) 3-Aminebutanenitrile
Ans. (1)
4 - 1
Sol. CHa—?H—CHz—CN
NH2z
19. Which reagent on reaction with phenol give salicyldehyde :
(1) CO2, NaOH (2) CHCIs, NaOH
(3) CCls, NaOH (4) H20, H*

Ans. (2)
Sol. This reaction is known as Reimer-Tieman reaction.

20. The correct order of stability for given carbocations is :
(1) (CH3)sC*, (Il) (CH3)2CH*, (IlIl) CH3CHz*, (IV) CH3*
(Mu=1>M>1v 2)1>1>1>1V
3HIvV==>1l=>1 @I1=1=Iv=>1
Ans. (2)

Sol.  Greater the number of a-hydrogen, greater the hyperconjugation and stability of carbocation.

’ H202J0H '

A & B are respeclively

(:( (o .
™) e @)
I - (A OH
B8)
OH
O’\ o (). T
@ N @
A)

Ans. (1)

Sol.

BH /THF. O/ HiH0 O<0H

H02 OH

(B)

(anti-Marconikov addition of water) (Marconikov addition of water)



@ (1) conc. H2S0Os + conc. HNO3 A (1) NaNOz + HCI >B
22

(2) Sn/HCI .
(2) OH / OH

What is Aand B

NH:

m:@ 8= Ho_@_N:N_@
NH2
Cl

NH2
-0
@ (1]00”(: H2804+conc HNOS @NO?

lS n/HCI ENCI”

@™
- 1(2)@>— OH

@_ ”:N—@— OH
(B)

Ans.




23.

Ans.

Sol.

24.

Ans.

Sol.

25.

Ans.

HO

50% KOH A & B ?
Cl
A & B are respectively

OO0 H2—0OH
w@L, O,
& é\
CHz—OH CH=—OH

(1)

HO 00~ H=—0OH
50% KOH "
Cl Cl Cl

This is a cannizaro reaction.

Total number of optical isomer formed is
Chlorobutane + Cl —— dichlorobutane

(7)

\% \rjl\
B B G a
R+S R+S RRRS&SS

00- Hz—OH

(2)A = :B=
OH Cl
00- H

(4)A = B =

Total number of geometrical isomer possible for given compound is ?

H
e
H

(4)
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PART : MATHEMATICS

1. Let Sk denotes sum of first k terms of sequence 3, 7, 11, 15, .... . Value of n, if
6 n
40 < D 8, <42,is
n(n+1) =
Ans. (9)
Sol. Sk=3+7+11+..... up to k terms

—-—[6 +(k=14]=k(2k +1)

Z(ZRQ TR 2n{n+1)2n+1) n(n+1)

k-1 6 ‘
40 <2(2n +1) + 3 <42
35<4n< 37
8.75<n<9.25
n=9
v2Js
2 Let f(x) = & g(x) = f(f(f(f(x)))) then Ing(x)dx s
(1+x F 0
13 2 7
| Rt 2)— )= 4}
(1) 5 v = (3) E (4) 5
Ans. (1)
X
i 1
Sol. [1+x F _ = X
; & 1
(4. x* |4 (1+:2:4(“)E
\ 14+ x4 ;
So f(f(f(f(x)))) = = —=9g(x)
1+ ax* e
V25 s
Ing(x)dx= _[ x—1dx
0 0 [1+4x*fa
{ 4
3—t3dt 3
I4 =1 2dl——~+(2? 1)—-g§—~1—3- 1+ 4x* =t
1 t 4 12 6

1
16x3dx= 4t3 dt

x3dx= —113dt
4



3. ab=32 & |E|2 =6 such that a = i +aj + k. If angle between a & b is z then value of

(o2+p?) [3 1] is .
Ans. (90)
Sol. ab=3v2

|a|5|cos—;E -3/2

1
CICRN
E -6 :J1+u2 +p2

a’+ p2=5
[axb|’ =H2I—b|25in2§ =6x6x% -18
So  (a?+p2faxb| =5x18 =90

x 00
4. R=0 y 0|, xsind=ysin (0+%’1J =zsin(0+i;-]¢0

10 0 z
Statement—1: Trace (R)=0
Statement — 2 : Trace (adj(adj (R))=0
(1) Statement —1 is true and statement — 2 is false (2) Statement —1 is false and statement — 2 is false
(3) Statement —1 is false and statement — 2 is true (4) Statement —1 is true and statement — 2 is true
Ans. (2)

Xsind Xsind
SOI. y = > o Fe= 4
Sir\{9+—nJ 5ir{9+—ﬂ]
3 3
X+y+2Z= ==X -#0

N\
4sin,f9 W Jsini(l-] got |
\ 3 \ 3

§
4

= Statement-1 is wrong

x 00 yz 0 O

R=/0 v 0|,adjR=|0 xz O

0 0 z 0 0 xy
x%yz 0 0

adj(adjR)= 0 yéxz 0 = Tr(adj(adjR)=xyz(x+y+2)# 0
0 0 2z%xy



5.  Iffax{=2,and|d=1,then |(axb]-42 is
Ans. (5)
Sol. |eix6| -2 and |a[=1= |(Eixti)—42 :|é><ti|2 +]a'@|2 —28'1.(Ei>c5) =(2P+1-0=5

6. If 11% term of G.P., whose 15! term is 'a’ and 3™ term is 'b', is equal to p™ term of G.P. whose first term is
'a’ and 5" term is 'b', then value of pis
Ans. (21)

Sol. (Ti=a, Ta=ar’=b =r?=bla)and(T1=a,Ts=ar*=b
11" term of first GP = p" term of second G.P.

a(r1)'® = a(rz2)>!

CERCNES

L

Il

= =p=21

2 : 4
7 8 Let f(x) = X"+3x+a; xs1 is differentiable everywhere. The value of If(x)dx is
bx+2; X >1 A
37 36 37 36
1) Ly — ) — 4) —
()= (@)= (3) 2 (4) 2
Ans. (1)

Sol. f(x) is continuous at x = 1
f(1) = (1) = £(1*)
a+4=b+2=b=a+2
f(x) is differential at x = 1
F(17) =f(1°)
5=b=a=3

2 1 2
Now If(x]dx = I(xz +3x+ 3hx + | (5x + 2)dx
2 2 K

1 2
. g 3
1( o] #[2 ] - —1(1+8}+§(1-4)+9)+§(4-1}+2
| 2 3 2 2
—d \ 1 ’
= 3—E+9+E+2:14+2 :E
2792 2

2

8. Bag A contains 3 white & 7 red balls and bag B contains 2 white & 3 Red balls. If a ball is picked up
randomly then what is the probability that the ball picked is white from bag A

2 2 3 4
(1) 25 255 3) 35 4 =5

Ans. (1)

Sol. Let A is event that bag A is selected
B is event that red bag B is selected
W is event that white ball is drawn

P(A) =P(B) = %

P(A ~W) = P(A)P ’ﬂ}

X




9. f(x) is double differentiable function. Tangent at (1, f(1)) and (3,(f(3)) cuts positive x-axis at an angle —;—

3,
and i then value of .“”'(")F + 1)f“(x}dx is:

4 10 3 10 4 10 5 4
L py % 18 | Y. 2
V37 iy - 37 B3 o5

Ans. (1)

Sol. f(1) = tan——Tf(3)1

3

= [l oR + 1 (xjax
1

Letf(x)=t

f(x) dx = dt
. "4 10
-[l +1)dt [—+t]1 =§—m
= J3

10. Area bounded by (y—2)? = x -1, x — 2y + 4 = 0 and positive coordinate axes, is
Ans. (5)

Sol.  Solvingy -2 = % and (y—2)2 = x —1

Area = | (xp — x )dy

D Sy, 2

3 3 2
Ty 2P+ 120+ by = - ovohy-Jo-sFo
0

| —u+2L =9
3 | 3
0

required area = 9 — %x4x2 =5



log, 4
1. Let f(x) = ae** + be* + cx, where f(0) = -1, f'(log. 2)= 21 and I (flx)—cx Jdx =% then the value of

]

la+b+c|is
Ans. (8)
Sol. f(0)=a+b=-1 (1)

f(x) = 2ae** + be* + ¢

#(iog,%)=8a+2b+c = 21 2)

! _" O 4

Tl_f(x )—ex)dx = ﬁaaz" +be* ):jx

0 0
a
= 5“6_1)+b(4_1)
T 3)
2 2
——+3(a l:'l]zE Dﬁ:ﬂ =a=35
2 2 2

From(2)b=—-6alsoc=-7

la+b+c|=|5-6-7|=8
12. If f(x) = (x — 2)° (x — 3)° for xe[1, 4] . If M and m denote maximum and minimum values respectively

then M—m is
Ans. (12)

Sol. f(x)=2(x—-2)(x—3)%+3(x—2)?(x-3)?
= (x—2) (x —3)2 (2x — 6 + 3x — 6)
= (5x —12) (x — 2) (x — 3)?
| + B . ¥ | +
l | A= T |
1 3 4

Min max min max
Localmaxatx=2and x=4
Local min at x _1—: and x = 1

f1)=4 % 8)=—48
- f(2)=0
f[g*‘-m

5) 125
f(4)=4x1=4
M=4
m=-8
M-m=4—-(-8)=12




13. A question paper has three sections A,.B, C having 8, 6, 4 questions respectively. If the student has to
answer 15 questions attempting atleast four from each section. Find the number of ways the paper can
be answered by student,

(1) 342 (2) 344 (3) 374 (4) 340
Ans. (2)
Sol. 8 6 4

A B G

7 4 4 58Crx%Cyx4Cs

6 5 4 —8Csx8Cs5x 4Cy

5 6 4 58Cs5x%CgxCs

An adding all cases we get
(8C7 x 8Cax *Ca) + (8Cs x 8Cs x *Cs) + (BCs x 8Cs x “Ca)

- {Bx6x5x1}+[8x7x6x1]+(8x7x6)
' 2 2 Ix2 )

A

=120 + 168 + 56 = 344

14. Consider the system of equations
Xx+y+z=5
X+2y+2%2z=9
X+3y+iz=p
(1) system has unique solution for . =1, y# 13
(2) system has infinite solution for 2 =1,y =13
(3) system is inconsistentfor .=1, p e R
(4) system has infinite solution for 2. =1, py# 13

Ans. (2)

Sol. x+y+z=5 SURPNIIG (5
X+2y+2%Z2=9 sl
X+Jy+AZSPH 000 e (3)

from (1) + (3) — 2(2)
z(+1-2)2)=(u-13)
for infinite solution . =—1/2, Tand p = 13

15. Let o3 e[o,—;-] , 3sin (o + B) = 2sin(a—f) and tana = k tanp then the value of k is

(1)-5 (2)5 (3)3 (4)—3
Ans. (1)
Sol.  3sin(a+p) = 2sin (a—f)

sinla+B) 2

sinfcc -p) 3

sin(a +B)+sinfa -B) _ 5
sinla + B)—sinla —p) -1
2sinacosp 5
2cosasinf -1

tan a

tanff
=5



16.

Ans.

Sol.

17.

Ans.

Sol.

18.

Ans.

Sol.

L, —?—]+2R+}‘(T—j+2ﬁ] ).eR

Lz—-i—l;+p(3?+}+pﬁ)

Ly = slii +mj+nk)

L+ is perpendicular to Lz

Ls is perpendicular to L1 & L2

then (/, m, n) can be

(1)

Since L1 is perpendicular to L2

= (?—]+2|2)(3?+]+pi2) =0

3-1+2p=0=p=-1

Ls LLi &Lz

= Lz is parallel to (f—j+2|2) X (37+i+ pi::)
i j k

(i-]+2)xBi+j+pk)=|1 -1 2|= -i+7]+4k
3 1 -

=1, m=7,n=4

If A= {1, 2,3,4} then find number of symmetric relation on A which is not reflexive is
(960)

nt+n
If set A has n elements then number of symmetric relation = 2 2 = 210(-.- n=4)

n‘-n

number of reflexive and symmetric relation = 2 2 = 25 (~n=4)
number of relation which is symmetric but not reflexive = 2'° — 25 = 960

Find number of common roots of the equations Z'%" + 2"+ 1=0and Z* + 222 +2Z+1=0
e @3 (3)4 )6

(1)

Z3+272+2Z+1=0

(Z+1) (Z2—Z+ 1)+ 2ZZ+1) =0

(Z+1)(Z2+Z+1)=0
=>4=-1, £= 0w, ®
Z= -1 does not satisfy Z'%" + Z'0 + 1 =0
fZ=@ = Z1901 4 Z100 4 | = , 1901 4 , 1004 1

2

99
B9 w2+ @ xm+1

= m
=w?+to+1=0

fZ=w? = Z'01+7Z2104 1= 21900 ) 4 ,100 4 9
=w+oni+1=0

Number common roots = 2



19. Find number of real solutions of the equation x(x? +|x| + 5 |x-1| = 6 |x-2|) = 0
(1) 2 (2)3 (3)4 (4)6

Ans. (2)

Sol.

| L l
J L

0 1 2

Case-l:Ifx=z2
X(X2+x+ 5x—5-6x+12)= 0

x(x2+7)=0= x=0 (Rejected)
Case-ll : if1=sx<2
X(x%4+x+5x—5+6x —12) = 0 \ / |

l
T L
X(x?+12x—17) = 0 = one solution in [1,2) U 2

Case-lll: If 0=sx<1
X(x%+x-5x+ 5+6x-12)= 0
X(x%+2x—7) =0 = x =0 s only solution in [0,1)
Case -IV:Ifx<0
X(x*~x—5x+5+6x-12)=0
x (x>-7)=0=x=0, V7,7
= -J7 is only the solution

So number of required solution is 3

20. f[f] . L:; and f(1) = 2024, then

y) ¥
(1) xf(x)—2024 f(x) =0 (2) 2024 f(x) =f(x)
(3) fi(x) —20241(x) =0 (4) None of these
Ans. (1)

Sol. Put xX=y=1
f(1)=1

Nowputx=1 = f[l]— .

\Y/ _m
fly)==y"
butf(1) =1 =f(y)=y"
fly) = ny™! = f(1)=n=2024
f(x) = x2024

f(x) = 2024 x*#
xf(x) = 2024 f(x) = xf(x) —2024f(x) = 0



n n n nn nil
21. Ll Zcf°—1cf=[s. If 48 = 7at then n i

4 2n+2
net MRy O

42n+2)=?
L n+2

n==6

,,
22.  If the domain of f(x)=/n —%—’i—}+ms"‘(2“1] is (o, B) find 5c — 48 .
\4x% -x-3 X+2

(T1—2 (2)2 (3)4 (4)—4
Ans. (1)

[ I+ 3

Sol. For /n
\4)(2 -x-3

} to be defined

2x +3 s (2x + 3) .0
4%% —x-3 (4x +3)x 1)

ol S S
5 4] (1, ) o)




2X +1)

for cos ” J to be defined

L X+2

g ey M n 2 Lp ey
x+2 X +2 X+2

(1) ~(2)

(2)

3]
"4_17?

cx=—‘l,ﬁ=+é

4
50=-5 4B=-3

B~ df = -Bo{-5)=-D



