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PHYSICS
1. (c) Acceleration of the system
F 10
a=—-—=———" —
m 2+3+5
= E =1 ITI/SZ
10
O T, =(3+5)xa=8x1=8N
2. (c) Acceleration of the system
g =M —Mmy :10_6><g
m; +m, 10+6

=% x10=25 m/s?
16

3. (a) L/ R is a time constant so the unit of
L/ Ris second.
4. (b) According to the question, F [ v?
or F=kv?
_F _ [MLT %]
k= 2 22
v [L°T 4]
5. (b) Ionisation energy
E=13.6Z2
For He",Z =2
E=13.6(2)>=13.6 x 4=54.4eV
6. (d) Max. kinetic energy of photoelectrons

=ML T

=4eV

If stopping potential is V, then
eVy=4eV

O Vo = 4 volt

7. (d) Out of the given choices, Poisson’s ratio
has not unit.

8. (a) In candescent electric lamp produces
continuous emission spectrum whereas
mercury and sodium vapour given line
emission spectrum. Polyatomic substance
such as H, CO, and KMNO, produces band
absorption spectrum.

9.

10.

11.

12.

13.

(b) Let the two balls cross each other after
time t.
Height covered by first ball

1
h; = 5 gt?
Height covered by second ball
1
h, =ut - 5 gt?
but h; + h, =100
1 > 1 >
—gt® +ut — —gt® =100
2 5 2 &

ut =100
50xt=1000 t=2s

(d) Observed speed, v = 1/(10)* +(6)?
=,/100 +36 =136 =11 m/s

(b) Orbital speed of satellite near the earth
surface is approximately 8 km/s.

4

T Rr3d
GM, 3 e 4
a)g= =G = nGR.d
@s RZ R2 3 ¢
g Od

So, if density is doubled, then acceleration
due to gravity will also be doubled.

(d) In mean position,

T=3mg

IIlV2

Net force, T —-mg =

1
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1
O v=,2gl

3mg — mg =

Let maximum displacement with respect to
vertical is 6, then

2

1
~— mv- =mgh
5 g

=mg(l —1cosB)
% m(2g 1) =mgl (1 - cos 0)

cos0=0
O 6= 90

14. (a) Force, F=ma= mi—v
t

3x=8 d—v Efl—x
dx dt
3x=8v d—v L & = VIj
dx H t H
3xdx=8vdv
Integrating both sides
ned’  med
00 T°HE
040y 0= 0y

3110? - 221 = 4v2
2
3 x 96 = 4v?
2
v =6m/s

15. (a) R; and R, are in parallel order, so their
equivalent resistance

_2x2_

10

ek
Similarly, equivalent resistance of R; and R,
R"=1Q

16.

17.

18.

19.
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R’ and R” are in series order, so their
equivalent resistance

Rl" :RI + R"
=1+1=2Q
R™ and R; are in parallel.
2x2
So, Rpp= =1Q
242

(a) ,H' + H' O
Mass defect
Am = 2 x mass of ;H'~ mass of ,He*

=2x2.0141 -4.0024

=0.0258
Energy released = Am x 931 MeV

=0.0258 x 931 = 24 MeV

(c) When a thin metal plate is placed between
the plates of a parallel plate capacitor, then

its capacitance increases so, out of the given
choices, 4 C will be the right answer.

_gsinB
= 2
2

4
,He

(a) Linear acceleration, a

kZ
For solid sphere — ==
P 2 5

0 a_gsinG
1+2
5
. 5 .
=-g smGZ;g sin 30°
:Eg xl :57g
7 2 14
(d) From law of conservation of momentum
MV =mv
1x5=10x10"2 xv
v :%ZSOOm/s
10x 10
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20. (a) Acceleration in circular motion E, s _ Belg
e v? r?AL, 12 [DLg
r Here, AL, = ALy
_ 21w
But T 0 R Sl?ﬁz
B LT FB I"A B
m 2.8
1 1
a a=—"
vI/ 2m Fy:Fy=8:1
_2mv 25. (c) Radius of path of charged particle
T _JmmE,
21. (b) The centre of mass will be slightly farther r= Bq
from C-atom (because it is lighter), so correct .
choice will be (b). Ey remains same, so
22. (d) Work done, W =Fd cos 6 ho /My fly
25=10 %10 cos 6 I m; ¢
cosele 92005"1%§ = /ixgzlxgzl
4 16 1 2 1 1
23. (c) Ist case, So, correct choice is (c).
1. 2 AD
U==kx . =
5 26. (a)B q
100 = L k (2 x 107 2)2 B _ Ay dy 7000 2d
2 B, A, d, 3500 d
- 008 b
4x10 >4
=50x10* So, the width of fringes changes.
IInd case 27. (c¢) Coherent sources of light are those
1, sources of light which emit light waves of
U == kx3 :
2 same wavelength, same frequency and are in
1 same phase or having constant phase

== x50 x10* (4 x10™?)? difference.

B 4 . 28. (a) In metal, either there is no energy gap
=25x10" x16 x10 between the condition band which is partially
=400J filled with electrons and valence band or the
condition band and valence band overlap
each other.

\S]

So, stored energy increases by

400 - 100 = 300J 29. (c) The semiconductors in which majority

24. (d) Young’s modulus, Y = FLL charge carriers are holes i.e. positinely
mr2AL charged and minority charge are holes, so, in
Both wires are of same material. p-type semiconductor, the holes movement

results in the formation of the current.
So, Y; =Y,
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30. (b) A laser device produces amplification in
the ultraviolet or visible region.

31. (a) Focal length of glass rod, f :%

= 30 =15cm
2
Distance of object, u = =15 cm
From formula,
Mo _Hi Ko~ iy 36.
v u R
My =1.5 (for glass)
My =1 (for air)
13 1 _15-1
v -15 30
15,1 _05
v 15 30
15_1 1
v 60 15
1.5 -1
~ 20 37.
0 v=-30cm

32. (c) Rainbow occurs in the form of concentric
colourd circular arcs in the sky, when the sun
shines on rain drops during or after the
shower. This phenomenon occurs due to
combined effect of dispersion, refraction and
total internal reflection of sunlight by

spherical drop of water.

33. (b) Near the junction positive charge is built
on n-side and negative charge on P-side. This
sets up potential difference across the
junction and internal electric field E; directed
from n-side to P-side. The equilibrium is
established when the field E; becomes strong
enough to stop further diffusion of the

majority charge carriers.

34. (a) At 45° total internal reflection takes place

so, critical angle, C = 45°.

Refractive index, | = L = 1
sinC sin 45°
=J2=1.414
=1.5

35.

38.
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(d- FOS3orans™?

or Vdv 0S™3ds % =V D‘Z—Z@

Integrating we have, V2 0§%?3

or v gst?
Now, power P O FJvO S™3 s/3
or POSs°

(c) Binding Energy per nuclear
Total binding energy

"~ Number of nucleon (A)

Binding energy
per nucleon

Mass number (A)
(d) Velocity of light in fiber
c_3x10°

vV = —
1] 1.5

Straight length is 1 km,
Distance covered by light,

=2x10% m/s

o= 1km _ 1000 _ 2000
sin 60° /3 /2 V3
So, time taken = 5= M =3.85us
v 2x10

(b) Wpo = PAV
=100 x 10%(300 —100) x10~°
=100 %1073 x 200 =20J
Wor =0 (. V is constant)
Wi = PAV
=200 x 10%(100 - 300) x10™°
=-200x10"2 x200=-40J
Wgp =0
Net work done
=20 +(-40) =-20J
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39. (a) Let each resistance is R
2
P = Ei
Req

In choice (a) Req = % = %

_E? _2p?

R R

2

O P,

In choice (b)
R, =R +R =2R

2 2

p,= -—05E

2R R

. R . _ _3R

In choice (¢) Req = B +R =
2 2
p3 :&:063

3R R
In choice (d) R = 2R xR :2—R
2R + R 3

2 2

p, =3 —q15E

2R R

So, P, is maximum.
40. (b) Charge redistributes on the capacitors in
the ratio of their capacitance.

41. (c) Tension in the string
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Your Personal Exams Guide

cos 30°
T, cosB, cos60°

_3/2_43

T 172 1
0 T,>T,
0 107° 1072
“nl 100x5x10°% 100x5
4 10—1

T, _ cos® _

42. (o) L

_ 10"
-5
= 0.02mH
43. (d) Energy drawn from the battery
E=VIt
=12 %300 x 2 x60
=432x10°J
=432KkJ
44, (d) From Py = Py
1o
1x10° _hdg+1x10°
2+273 T,
[ P, = atmospheric pressure]
h =20m, d = density of water
=1x10° kg/m?

1x10° _20x10° x10 +1 x10°

H= mH

0
275 T,
1x10° _3x10°
275 T,
T, =275x3=825K
= 825 -273
=552°C
45. (b) y, = 4 sin (wt + kx) (D)

Vo = — 4 cos (Wt +kx)
=—-4sin(wt +kx +11/2

:4sin§nt+kx +3—2n

From Egs. (i) and (ii), we get

The phase difference, Ap= 3—2“

...(i)
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46. (b) m =0.003g=0.003 x10" > kg
E=6x10* N/C

The particle is stationary, so
Electric force = Weight of the particle

qE = mg
_mg _0.003x10"° x10
E 6 x 10*
_3x1071%x10

=5x10"1°C
6

47. (b) Force on each plate, F = q—zE
_1x107°x10° 107!
- 2 T2
=0.05N
48. (b) Given heat, Q =mL =1 x 540 cal
=540 x 4.18 x10J
Work done, W = PAV
P =1atm =1 x10° N/m? = 10° dyne/cm?
W =10° x1680J
Change in internal energy
AU =Q -W

CHEMISTRY

1. (b) CaF, == Ca®" + 2F~
s s 2s

[Ca’*]=s
[F1=2s
K, =[Ca**]JF]* = s [{2s)
K, = 4s®
2. (a) If p, T, p and R represents pressure,

temperature, density and universal gas
constant then ideal gas equation

pV = nRT for n mole of gas
pV = RT for 1 mole of gas
We know that

M=V xp
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=540 x 4.18 x 10/ -10° x1680
_ 540 4.18 10" ~10° x1680 _

al
418 x 10/
=500 cal
49. (a) Induced emf
- - Ai(p = —A ﬁ
At At
=-0.01 x 2 __f = O'(_)13
10 10
=10V

2
0 Heat produced, H = % t

_ oy
~0.01
. 100x 1073
~ 001
=10J
50. (b) R, =R,(1 +a AT)
2=1(1 +0.00125 x AT)
T—_ 1
0.00125
T =800 + 300 =1100K

x10" 3

(neglecting — ve sign)

v=M
p
Put the value of V in gas equation
p M =RT
p
then molar mass of gas
M= E
P

3. (b) The kinetic energy of a gas molecule is
directly proportional to absolute
temperature. According to kinetic theory of
gases, the pressure P exerted by a gas is
given by
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1

or V = = Mu?
P 3
According to gas equation pV = RT
0 L Mu? =RT
3
1Mu? _RT
Or =
3N N
We know that
E =K
N
K = Boltzmann constant
or L vu? = 3 kr
2 2

But% Mu? is average kinetic energy per
molecule of the gas.

O Average K.E. = % KT

KE.OT

Thus average kinetic energy of one mole of
any gas is directly proportional to its
absolute temperature.

4. (d) Molecular weight of SO,(M;) = 64
Molecular weight of O,(M,) = 32
According to Graham’s law of diffusion

Lo My
Iy M
no_ (32
Iy 64
=1_1
2 2
1
or =
1.414
n:r,=1:1.414

5. (a) Elevation in boiling point AT, =K, xm
Dipression in freezing point

AT =Ky xm
AT, _ Ky,
AT, K
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AT, _0.512
0.186 1.86

AT, =0.0512°C

. (a) Species: 0327,0;,0,,0}

Bond Order:1 1.5 2 2.5

. () In hydrolysis of a salt of weak acid and

strong base.

A” +H,0 = HA +OH"
the hydrolysis constant Ky,

[A7]
(According to law of mass action)
(. conc. of water remains constant)
For the ionisation of weak acid HA,
we has HA =— H" + A~
_[H')[A]
* [HA]

Also we know that

K, _ [H'][OH ][HA]

K,  [HAT]
K, [A7]
KW
W =K
or K. b
. (¢)aA +bB - Products
Rate of reactant for A = — 1 M
a dt
Rate of reactant for B = — 1 @
b dt
the - diA] is equal to = _ad[B]
dt b dt

. (a) Number of moles of hydrogen

Weight in gram of H,
Molecular weight of H,

(Hz) =

Weight of H, in gram = 1g
molecular weight of H, = 2

Number of moles of H, = % = 0.5 moles

Number of moles of
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_  Weightingof O, _ 8
> Molecular weight of O, 32
= 0.25 moles

Mole fraction of
_ Number of moles of H,

2" Total number of moles

=05 (667
0.25+ 05

+7
10. () MnO, -~ Mn*? (Acid medium). Change
in oxidation number = + 5 Equivalent weight

of KMnO, = Molecular weight of KMnO,

Change in oxidation number
M

5
11. (a) For the reaction
CH4COOH (1) + 20,(g) = 2C0O, (g)
+2H,0 (1)

AH = 874 kJ

We know that AH = AE + PAV

From ideal gas equation PAV = AnRT

Then AH = AE + AnRT

Number of moles of reactant

= Number of moles of products

O A n=0
Then AH = AE
AE = -874kJ

12. (d) The electrophile involved in the
sulphonation of benzene is SO4

2H,S0, - SO, + H,0" + HSO,
13. (a) In heterogeneous catalysis, adsorption
lowers the activation energy of the reaction.
14. (d) C,HBr + AgNO,(alc.) -
C,H;NO, + AgBr
Nitro ethane

15. (b) Specific conductivity

(K) :% x Cell constant

Cell constant =K x R
=0.0129 x100=1.29

16.

17.

18.

19.

20.

21.

22.
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(a) Cell Zn|Zn?* || Fe** | Fe
Electrode potential for
Zn/Zn** =0.763V

Electrode potential for
Fe’*/Fe=-0.44V

o

reduction (Zn)

EMF of cell = E +E

:)xidation (Fe)
=-0.44 +0.763
=0.323V

(a) The electronic configuration of ,,C, is
[Ar];g 3d74s’. Chromium after loss of one
electron gain stable configuration due to
presence of half filled d-orbitals, therefore its
second ionisation enthalphy is highest.

(a) If pH is less then 7, the solution is acidic
but if the pH is more than 7 the solution
becomes basic.

0

- 7 14
Acid Base

If alkali is added in acid solution the pH
increases.

(a) CO, is a gas, while SiO, is a solid but both
are acidic in nature, both reacts with base and
forms carbonate and silicates.

CO,+NaOHO NaHCO,

Base
Si0,+2NaOH & Na,SiO4 H,0
Base
(c) HNO; is a strong oxidising agent. So it
oxidise iron and form a layer of Fe;O, that
works as protective layer.
(b) O5 (Ozone) works as oxidising agent. It
reacts with potassium iodide (KI) solution
and liberate iodine vapours that turns starch
paper blue.
0,0 O3 O
2KI+H,0 +O & 2KOH I,
2KI+ H,0 +0, 0. 2KOH I O,

(c) It is the oxidation process.
3Fe+S0O, . 2FeG FeS
Feis oxidised to form FeO and FeS.
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23. (a) It is Wurtz reaction.
C,H.I + 2Na + IC,H, i °™er,
C,Hs 0 C,Hf 2Nal
So, C4H,, is formed.
24. (b) For the reaction
CH;0 CE= CH3 HOCL A
This is addition reaction, this reaction involves

in unsaturated compound or that compound
which has multiple bonds (= or = bonds)

.
CH,0CH= CHy HOCL

CH, 0 CHO CH,
U a
OH
According to Markownfikoff’s rule, the —ve
part of reagent is added to that carbon atom
of the double bond which bears the least
number of hydrogen atom.

25. (d) Ionic crystals have no directional bonds
as the oppositely charged ions are attracted
by electrostatic forces and arranged in a
definite ratio.

26. (c) The sum of protons and neutrons give the
mass number. The number of neutrons and
protons are not equal.

27. (a) According to the modern periodic table. If
the last electron of element is placed in s-orbital,
then elements are known as s-block element.
Group IA has elements with ns'configuration
and IIA has elements with ns® configuration.

28. (b) Azimuthal quantum number I for d orbitals
is 2. so the value of magnetic quantum number
is -lto+1

then -2to+2-2,-1,0,+1,+2

29. ()  F—Xe—Fsp3d and linear

Cl—I—F sp°d and linear
/Slb \sp3 and pyramidal

Cl C c
Cl—Ba—<Cl sp and linear

Te:
VAN

F sp® and Y-shape

30.

31.

32.

33.

34.

35.

36.

37.

38.
39.

40.
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(@05 3 03% e
03 has (15e7) = 01s%, 0" 1s% 025% 0~ 252

2 2 2 051

02p5, T[2py, m2p;, T 2py
So O3 lost a electron to form O3 *, the e” is
from antibonding Tt orbital.

(b) Structure Il shows A to be electropositive.
Hence, It will have least contribution.

(b) NaOH + 2S» Na,SO4 + Na,S + H,0
Sodium sulphite

(d) SiF, +4H,0 0.  Si(OH),4 4HCI
Silicic acid

The trend towards hydrolysis decreases

down the group. Silicon have vacant orbital

to which water molecules can co-ordinate

and hence their halides are hydrolysed by

water.

(a) For extraction of metal only those
minerals are used (ores) for which the
process is economic.

(a) P,Os is an acidic oxide, acting as an acidic
flux.

(b) Basic Oxide of metals are basic in nature
and form basic hydroxide with water.

(c) CO, gas is passed in Ca(OH), solution
the solution becomes milky white to form
CaCO; and if the CO, is passed in

excess the milky white solution become
colourless due to the formation of
Ca(HCO;),.

Ca(OH), +CO, - CaCO4 + H,0

(b) (NH,),SO, [Fe,(SO,); (24H,0

(c) Transition elements have three series 3d,
4d and 5d.

3d series has elements 21 (Sc) to 30 (Zn)

atomic number. 4d series has elements 39
(Y) to 48 (Cd) atomic number.

[Kr]4d! ~1°, 5s' 72 has IInd row series.

(d) This complex is of the type MA B, with
co-ordination number 6. It shows
geometrical isomerism. Cis form is violet
coloured and trans form is green.
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1 2 3 4 5
41. (d) CH,0 CHO CHR CH O CH,
0 0
OH CH,

4-methyl pentane-2-ol

42. () ROXxm My R+NH, HX
Sealed tube Primary

100°C amine 1°
RX +R[INH, &> R,NH HX
2° amine

R,NH+RX 0. R,N HX

3° amine

43. (c) Cannizaro reaction is possible in which
aldehyde where the a-hydrogen atoms are
absent.

e.g. HCHO, C4H,CHO
2HCHO [ﬂmﬁlaAOIi HCOONa CH.OH

OH
2C¢H.CHO Dmﬁ\‘aA 1 c H.CH,0H

+C4H,COONa

44. (d) This is Hoffmann’s bromide reaction. In
this reaction, product compound has one less
€’ atom than reactant.

So it causes shortening of ‘C’ chain.
OCONHZ O  NH,
CH,CONH, + Br, +4KOH [  CH,NH,

+ 2KBr +2H,0 +K,CO,4
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H,0
45. (c) HCHO +CH,Mgl & AL °+B Mg(OH)I

H H
0 O
HOC =0 +CH,Mgl & HO CO OMgl
0
CH
A 3
H
H,0 U
[~ [H COOH Mg(OH)I
a
CH
B 3
46. (a) R,NH +CH,COCl & R,NCQ CH,
Secondary Acetyl N, N, dialkyl
amine chloride acetamide

47. (b) Reducing agent Sn/HCl is used.

It changes [0 NO, group into [ NH,.

48. (b) Acetyl salicylic acid is used as analgesic
drug. It is also known as aspirin.

49. (c) Benzene, (4n + 2)Ttelectrons
n =1 (6melectrons)

Naphthalene, (4n +2)TT n =2, 10T
electrons

Both obey Huckel’s rule.

CH,— CH, COOH

Ag.KMnO,

50. (c) ©

Benzoic acid
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MATHEMATICS

1. (a) Let 6 be the angle between the given pair
of straight lines

x? = 3xy + A\y? +3x -5y +2 =0 (@
a 0 :tan_lé (given)
or tan 6 :1
3
We know that,
[i2 _
tan g = V1"~ b ..(iD)
a+b
3
where, h:—E,a:Lb:)\

put these value in Eq. (ii), we get

9
1:22 Al

3 1+A

0 (1+N) =39 -4\
On squaring both sides, we get
A+ M =(3,/9 -4r)?
1+ M +2)\ =81 -36\

O A 2+38 -80=0

O N 2+40 -2 -80=0

OMA+ 40 2(+ 403 O

U A-2)(A+40)=0

O A= 2,-40 OA= 2

(. ‘N’ is non-negative real number)
2. (a) Given that equation of lines are

2x -3y =4 ...(D
and x+y=1
or x+y-1=0 .. (i)

Now, let any line parallel tox +y =1 =0is
given by x + y + A = 0 which passes through
(1, .

O 1+1+A=00A=- 2

O Required lineisx+y -2 =0

or XxX+y =2 ... (iii)

prepp

Your Personal Exams Guide

0 Point of intersection of lines (i) and (iii) is
(2, 0).

(0 Required distance

=J@-12+(0-1)2 =1 +1 =2

. (c) The equation of lines are x +y =0 and

x-y =0
O The equation of bisectors of the angles
between these lines are

Xty _, X-y

J1+1 T 1+1
O X+y=%(x-y) ...(id)
Taking + ve sign, we get y =0.

Taking — ve sign, we get x = 0.
Hence the equation of bisectors are
x=0,y=0.

. (¢) Given that, the base of an isosceles

triangle PQR are Q(1, 3)and R(- 2, 7). Let the
co-ordinates of point P are (X, y).

(1.3)Q R(-2,7)

~~ In an isosceles triangle PQ = PR
ie. Jx-1?+(y -3)

= Jx+2? +(y -7)?
0 x-1D*+@y -3)% =(x +2)* +y -7)?
O x*-2x+1+y? -6y +9

=x? +4x +4 +y? —14y +49

O 2x 6yt 16 4x 14y 4% 4
O - 6% 8y 43

Here, option ‘¢ (5/6, 6) satisfies the
equation.

0 Co-ordinate of P are (5/6, 6).
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5. (b) Given that normal cuts the circle at points
A(3,4) and B(- 1, — 2). As we know, normal
line is always passing through the centre of
the circle and AB is the diameter of the circle.
Therefore, A and B are the end points of a
diameter.

[0 Required equation of circle is
(x=3)(x+1D +(y -4 (y +2) =0

Ox*-2x-3+y? -2y -8 =0

O x*+y?-2x-2y-11=0

1

1

sinP:\ll—coszP: /1—%:7\/@

Now, sinQ =4/1 —coszQ = —@ :7V2'7
196 14

Now,
cos (P-Q)=cosP cosQ +sin P sinQ

cos(P -Q) =1,13 +1\/@ ><i\/27
7 7 14

w

6. (b) Given that, cos P =

1
—, cosQ =
7 Q

[=

14
:E+i6 :@ :1
98 98 98 2

_1
0 cos (P Q)—2

O cos (P —Q) =cos 60°
a P-Q=60°

7. (d) Given that 3cosx +4sinx =6
Since the maximum value of
(3cosx+4sinx) = +\/32 +42 =5 Hence
there is no X satisfying 3 cos x + 4 sin x = 6.

O No solution, as| sin x|< 1,| cos x| < 1 and
both of them do not attain their maximum
value for the same angle.

Alternate Method, 3cosx+4sinx =6
Let rcos6=3

and rsin® =4

O f=tan"! %@

0 5(cosBcosx+sinBOsinx)=6

10.

. (d) Given that, sec”
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0 cos (B —x) zgorcos(x—e):é

orcos(x—0)>1but-1<cosx<1.

O There exist no solution in[— 1, 1].

x=cosec™ !y

O . -, OO
or COS %@— sin B;H

Nuls

On adding cos~ H;BOH both sides, we get

cos™! %@+ cos™! H D: sin”? H |:|+ cos™! H
A A B

0 cos ! %§+ cos™! DlD:E
HH 2
nQd

o .. -1 -1
=+ sin” " O+ cos "0 =—
H 2H

. (b) Given that n be any integer, then

n(n + 1) (2n + 1) always an integral multiple
of even numbers (i.e. 6, 30, 84, ...)
when

n=1L,nn+1)2n+1)=1(2)(3) =6
n=2n(n+1)(2n +1) =2(3) (5) =30
and so on.

(b) We have, tan 8 = —g

J-42+32=5

-4

3
-~ tan O is less than 0 and 0 < 9<g

or izn <0 <21

0= perpendicular

_ 4.
=—— (i.e. —ve)
hypotenuse

[ sin
. 3
But, 0 lies also between - and 21

a sin @ = g also.
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11.

12.

13.

14.

(d) Given that ¢ =2 cos 0

c 10 2 cos B 1 0
OA=|1 ¢ 1= 1 2 cosB 1
6 1 c 6 1 2 cos®

On expanding, we get
A =2cosB[(4cos’>0-1)]
—-1[(2cos®-6)] +0[(1 —12 cos0)]
=8cos’8-2cosB-2cosB+6
=8cos’0-4cos0+6

(a) The equation of parabola whose vertex is
(-1,-2)is
(x+1)? =4a(y +2)

which passes through (3, 6)

i.e. 16=4ax8 [ a—%

0 Required equation is
(x+1)2=2(y +2)orx®+2x -2y =3 =0
(c) Given that equation of conic is
9x* + 4y —6x +4y +1 =0
O  9x*-6x+4y% +4y +1 =0

0 ol
A

’ 1 1

9 4
Comparing it with standard equation of
. X*y? 1.1
ellipse — + — =1, wegeta=—,b=—
a® b? 3 2

Length of major axis = 2b = 2 x% =1

and length of minor axis = 2a = 2 x% =
3

- x>0
(d) Given that, f(x) = cot™ ! %}(2%
X

w N

— «2[]
1 XD

and 5
o +x°0

g(x) = cos”
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Put x = tan 0 in f(x), we get
1 (B tan 6 - tan® 8

f(x) = cot™ 5
0 1-3tan“06 [

O f(x):g—Stan_1 X

Again put x = tan 0 in g(x), we get
1 O - tan? 60
(1 + tan? 8]

g(x)=2 tan” ! x

0 lim S ~f@)
x-ag(x)—g(a)

g(x) =cos”

_ T _
- 3tan 1X@—E+3tan La

= lim — =l
X a 2tan’ " x-—-2tan " a
_ —3(tan_1a—tan_1x)__§
x-a 2(tan” 'a-tan” ! x) 2
X, 0<x<1
15. (c) Given that, f(x) = .
%x—l, 1<x

From graph f(x) is continuous, 0 X1 R.
ie.f'(x)=1when0<x<1

and f' (x) = 2- Owhen x> 1.

O Left hand limit # Right hand limit

0 At x =1, f(x) is continuous but not
differentiable.

sin"M(x + 2)

16. (c) We have, y = lim 5
X“ + 2X

X- -2

sin™! (x + 2) xl
(x+2) X
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P
17. (b) Given that, f(x) = @x €os %@ x#0

H 0, x=0
f(x) will be differentiable at x = 0, if
lim0 {60 - £(0) exists finitely.
X - X -

xP cos %Q
O lim ——

exists finitely
x> 0 X

Xx- 0

O lim x ! cos %Qexists finitely

u p-1>0 0O p>1
18. (b) We have, f(x) = 3|2 + x|

asf(x) =|x|0 f' (x)= —

[ x|
Now, f(x) = 3| x + 2|
x+2
O fx)=3——=-3 asx,=-3
x) x+2| (as xg )

19. (a) Given that, f(x) = logs (log, x)
or it can be written as
£(x) = 18e (og; x) [, i b log bUJ
log, 5 H °*" " log al
On differentiating with respect to x, we get
1 01
log. 5
= 1 X 1 X 1
log. 5 log, x log.7 x
_ 1
~ x(log 5) (log 7) (log; x)
20. (d) Here,z"3 =a -ib
0 z=(a-ib)®
0 z=a® - 3a%(ib) +3a(ib)* - (ib)*
O x +iy = (a® - 3b%a) +i(-3a’b +b?)

Now, f'(x)= x4 (log, X)E

og, x dx

Equating real and imaginary parts, we get
x = a(a® - 3b%) and y =b(b? - 3a?)
a(a® - 3b%) _ b(b® - 3a?)
a b
=k(a® -b%)
0 4a®-4b*=k(a>-b*) O k=4

Now,

21.

22.

23.
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(a) We have, 1+|e* —1| =¢€* (e* -2)
T+1+|e* —1] =e* —2e" +1
= (" —1)?
T+1+|e*-1]=|e" -1)?
Let (¢* —=1) =y, then
y> -y-2=0 0O y=2,-1
O |e-1]=2 0 e -1=%2
e=1+20 =3 -1
or =3 0O x=log.3

O There is one real solution of the equation.

(b) Given that,

u=x2+y?
and Xx=s+3t,y=2s—t
Now, u=x>+ y2

=(s+30)° +(2s - )

= 5% +9t% + 65t +4s> +t> —4st
0 u =55 +2st +10t
On differentiating with respect to s, we get
% =10s + 2t

. .. d*u _
Again differentiating o 10
S
(a) Given equations are
x2+px+q:O (D
x> +qx+p =0 ... (ii)
Let a be the common root, then
a?+pa +q=0 anda’+qa +p =0
a2 o _ 1
p’-¢* q-p q-p
0 q2=P-0P+d)_

O

—(p +q) ..(ii0)

-(p-q
and oa=31"P -1 ...(iv)
q-p

O From Eq. (iii)
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G2=—p +q
0 (1)>=-(p+q [from Eq. (iv)]
O p+q=-10 p+q+1=0

24. (a) Let a and B be the roots of the equation
x?-(a-2)x +(a-3) =0

Oa+B= (= 2)andoB=a-3
Now, a®+B%=(a +B)° -3aB@ +pB)
=(a-2)°*-3(a-3)(a-2)
=a’-9a% +27a - 26 =(a -3)° +1

It assumes the least value, if (a — 3 =0

a a=3
25. (d) Giventhat,|z|:1andzlz1 +@
2 2 2
Here, one of the number must be a
1 3i _ 1 43i
conjugate of z; =~ + ——i.e. 2z, = — — ——
2 2 2 2
and z,=ze '2"/3
0
u 22:% £DDOSE+ISIHZ—TD
@ 20 3H
:—lez—l
2
D"(1+i\/§)%osz—]—[+isin2—n§:—2[|
H 3 3 a
26. (c) Given that,z = € ><1_‘/gl
1+4/3i —ﬁi
%—nﬁ% hf

D2|:|22

H|
ad B =tan"! %@2 tan™? %EXZEI
a2 O

=tan" ' (+/3) :g

m_2T7
a arg (z)=1—- 0= 11— 5_?
27. (a) Given that,
1+w+of =0andw® =1
0 2(1+ )1+ o )+3(2 w+1) 2w* +1)
+...+(n+1) (o +1) (nw* +1)

=2(1) +3(3) +4(7) +... +(n® +1)

28.
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En(n 0,

T,=n®+10 3T, =
H "

Let

x-10
a) We have, ar =k, (k%0
(@ 8%5 ( )
Put z=x +iy, we get ar +1Y[|
pwe getarg £ =k
O arg Hx—1+1.y)(x+1—1.y)[|:
ﬁx+1+1y)(x+1—1y)H
_ 20
0 aggx 1)+12y(2)+y o= K
o G+D7+y" ¢
_ |
0 argEk +y? 21 +§1yD:k
o &+ +y° g
o 2 2y2 =k
x“+y“ -1
0 _..-1yO
= arg (z) =tan = =
0 (X2+y2)k—k—2y =0
O kx? +ky? -2y -k =0
O x2+y2—2—y—1 =0
k
Which represent a circle of centre (0, 1/k)
i.e. on y-axis.
. (b) Wehave, P(3,4,5),Q(4,6,3),R(-1,2,4)

and S(1, O, 5).

0 Direction ratios of PQ are (1, 2, — 2) and
direction cosines of PQ are

1 2
V12422 +(-2)% 12+ 22 +(-2)?
-2
\/12+22+(_2)2
1 2 _2_12 2
RGN CREEE

0 Required projection of RS on PQ is
I(x3 = %)) +m(y, —y,) +n(z; ~2)

(2) + %@( 2) + % 2@(1)

Page 32 of 36



Www.prepp.in

30.

31.

32.

33.

34.

35.

36.

(d) Let a, B, y be the angles which the line
makes with the positive directions at the axes
of x, y and z respectively, then cos a, cos 3 and
cosy are called the direction cosines of the
line and these are usually denoted by

l=cosa, m =cosf3, n =cosy
Ocos®a +cos’P +cos’y =12 +m? +n? =1
(@) Leta= ali + azj + a3f(
Here, (ali) 4= a; =2 (azj) Ef] =a, =3
and (ask) k=a; =6
0 a=2i+3j+6k
Now, required length =|a| =+/2% + 3% + 67

=J4+9+36=449=7

(a) (10011.1), =2 +0 x 2% +0 x2% +1
x 2l +1x2% +1 x27!
=16+2+1 +0.5=(19.5);,
(b) _2 60
2 |3 | o0
2 115 | o
2 7 1
2 3 1
1 1
0 (60),, =(111100),
(d (~pOg)n (~pd p)is true.
0mx O TK
¢) Given that, f(x) =sin + cos %@
© 00 =sin B =i o By

Let f(x) =g(x) +p(x), 0 > 2

2 x (n—-1)
m

O Period of g(x) = =2(n-1)

and period of p(x) = 2m _ 2n
T

Period of f(x) = LCM of p(x) and q(x)

=2n(n-1)
(d) We have, f(8) =sec? 8 +cos” 0
Since AM=GM

sec? B + cos® B

5 > (sec? 0 [tos? 9)1/ 2
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O w ‘[sec e[tos 3]

2
sec? 9+cos 9 D 1 0O
D - - = = p—
B COSGH
022 0O fO)=2

O The value of f(8) always lies in the interval
[2) w) .
37. (b) Given that, arc =15 cm.

/)

O  sec?® +cos?

6:§radian
4
We know that, Angle = Arc
Radius
O Radius = Arc :15x4:20cm
Angle 3
fn-1(x)
38. (c) {f( )} = —{e b
=en- 1(") d et 1(x)} f(x)EP{e“ 109y

=f (%) Eé“ S Ean 2(x)}

=00, (%) .. () — {fl(X)}
dx

S (O, (). £,00) (%) B;— efo
X

=f,(x) 0, _1(x)... f,(x) F(x) Bc%( (fo(x))

=f,(x)0,_1(x)... f,(x) F &) E(% (x)

[ fo(x) = x (given)]
=f,(x) 0, (%) ... f,(x) O, (x).
39. (a) We have, 3* + 2% > 5%
3%+ (2%) 2 55 3F + 4% 2 5

o B
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O (sin ©)* + (cos B)* =1
[by triangle inequality]

0 x< 2
O Solution set is (= oo, 2]
40. (c) We have, x2+1 >l
Xx“+2 4
0 x*+2-4x-4<00x*-4x-2<0
0 (x-27 -(/6)*<0
0 {(x-2)-/6)} (x -2 +/6) <0
0 2-J6<x<2+/6

O 2-2.449<x<2+2.449

O - 0.449<x 4.449

O In between — 0.445 and 4.449 five values

of x lies, i.e. 0, 1, 2, 3, 4.

O There are 5 integral solution of inequality.
41. (d) Let sides of a triangle are p, g, 1.

Applying sine rule —2— =94 =T -
Ppying sinP sinQ sinR
cosP = SH}Q
2sin R
. (124_1,2_p2:i
2qr 2r

O ¢+r*-p*=¢*0r’*=p*0Or=p
O Triangle is isosceles.
42. (c) Given that, f(x)=(a —x")""

0 fIf(x)]=[a - {f(x)}" V"
=[a-(a-x"]"" =x
2_3x+2

43. (@ fo =272
X“+2x -3

On differentiating with respect to x, we get
(x*+2x-3) (2x -3) —(x* -3x +2)

£ (x)= (2x + 2)

(x2 +2x - 3)2

(2x3 + 4x% - 6x - 3%x% - 6% +9)
- (Zx3 - 6x% +4x +2x% -6% +4)

(x2 + 2x - 3)?
_ 5x2-10x +5
[ ————_ Y §
(x*+2x - 3)%

44.

45.

46.

47.
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_ 5(x-1)? So=. 5
(x +3)*(x - 1)? (x +3)°
O f(x)is increasing in its domain.
(b) Given that,
Jx-3)2+(y -2+ (x+3)* +(y -1)? =6
0 Jx-3)2+(y -1)* =6
~Jx+3)2 +(y -1)2
On squaring both sides, we get
(x=3)2 +(y —1)? =36 +(x +3) +(y -1)*
~12(x +3)? +(y -1)?
O x*-6x+9+(y? -2y +1)
=36+x>+6x +9 +y? -2y +1
—12(x + 3 +(y - 1)?

>0

O (x+3) =4/(x +3)? +(y -1)2

On squaring both sides of above equation
0 (x+3)* =[(x +3)* +(y -1)?]
O@F-1%=0

[0 Which represents a pair of straight lines.

(a) Since, |z, | =|z5]| =|25] =1
We get z2,Z; =ZyZy =732y =1
Now, 1= l+i+l

Zy 2y Z3

=2y +2, +25|=|2y +2, +25]
=|zy +z, +75]
(a) Unique solution of x * a = b is taken by
x=bxal.
(d) We have, f(x)= cos [ T%]x + cos[ - TE]x...(i)
Put the value of 1 =3.141

I app. 9.6 in (i)

0 f(x) =cos 9x + cos 10x [ 1m=3.141]
T

Put X=—,
4
T[:

f%QZCOS@'FCOS& i+0:i
4 4 2 2

Now,f(—= M) =cos9m+cos10 T=-1+1 =0
and f(1m) =cos 91 +cos10 1T =0
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O f%@z cosﬂT+cos&T
2 2

= cos% +cos5m=0+(-1)=-1
48. (a) Given that, f(x) = sec% cos? x@

Since, cos? x lies between 0 to 1.
ie.0<cos®?x<103x0~(0 o )

O OsEcoszst[
4 4
O sec 0< sec % cos? x ;

< sec
O 1< sec % cos? X@S \/5

49. (b) Given that, f(x) = m

log (| x| -2)

From numerator of the function, we have

sin? (3-x), here-1<3-x<1

0 - 4- x- 2

O 2<x<4 (@

From denominator of the function, we have
|x|-2>1or|x|>3

O x<-30x% 3 ...(i)

From both cases, we get the domain of the
given function.

ie. 3<x<4orx (3 4]

50. (c) (1!'+2!+3!1+4!1+5!+... +200!) +14
=1+2+6+24 +120 +720 +(14M)
=873 +14M =5 +868 +14M
=5+14 x62 +14M =5 +14 (62 +M)

Hence, when 1!+ 2!+... +200!is divided
by 14, remainder is 5.

51. (c) cos '[cos{2 D:ot_l(\/i -1}
= cos [cos{2 x 67.5}]]

= cos"l[cos 135°]1=135°= 37:-[

52. (c) We have f(x) =[x] cos émT_lgn

53.

54.

55.

56.

57.

58.
59.

60.

61.

62.
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Since, g(x) =[x] is always discontinuous at
all integral values of points. Hence, f(x) is
discontinuous for all integral points.
(a) Obtain the foot of the perpendicular
N(-4,1, - 3).
Find the equations of the line passing
thorugh P(2, 4, - 1) and N(-4, 1, — 3).
x—-2_y—-4_z+1

6 3 2
(b) Total number of mappings from a set A

having elements into itself isn". And the total
number of one to one mapping is n !

. ... _ nl!
O Required probability = ey
(@a=-i+2j-kb=1i+]-3k
c=-4i-k

OJa x (b xc) +(a b) =(a [@d)b
=(4+1)(i+j-3k)=5i+5j-15k
(c) Since, total number of numbers 1 to 5

digits are 99999 and total number of
numbers 1 to 4 digits are 9999.

Hence, the total number of numbers of
exactly 5 digits = 99999 - 9999 = 90000.

(b) The maximum value of 3 cos® +4sin 0

=3 +4>=25=5

(a) The vertex connectivity of any tree is one.
(a) Since, xa +yb +zc =0

Also, a, b and ¢ are non-collinear vectors,
thenx=y =z =0.

(b) Since, 10, 3, e, 2 are in decreasing order.

O log,oa, logsa, log.a, log,a are in
increasing order.

(a)NOW’b—c+c—a+a—b
n I I3
[(b-c)(s—-a)+(c—-a)(s—b) +(a —-b)
_(s-d]
A

=0
(d) Let T =| sin nx]|
Put n = 2, then

T =|sin 2x] =| 2sin x cosx| < 2| sin ]
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63.

64.

65.

(c) Since, (n+1) p = % is not an integer.

Therefore, p(X = r) is maximum when
_[ao01go_ 33

“HsH
(d) The equation of xy-plane isz = 0
[ Direction cosines of its normal are 0, 0, 1.
(b) We have,J' f(x) dx = F(x)

a J’ x3f(x?)dx = %J’xzf(xz) d(x?)

66. (d) J‘sz dx
O
=— f1 +£(2) +f(3) +f(4) += f5

@ (1 +£(2) +£(3) +f(4D ( )H

= E[XZF(XZ) —IF(XZ) d(x*)]

|éé+4+9 +16 + 5 H—42[usmgf(x) x%]
GENERAL APTITUDE
16. (a) As ‘kind’ is related to ‘judge’, in the same

17.

18.

19.

20.

21.
22.

23.

24.

25.
26.

way ‘Throne’ is related to ‘Bench’.

(b) ‘Roar’ is the sound produced by ‘Lion’,
similarly ‘Bray’ is the sound produced by ‘Ass’.

(a) ‘Frisk’ is the name given to the movement
of ‘Lamb’ similarly ‘Scamper’ is the name
given to the movement of ‘Mouse’.

(d) As ‘Arc’ is a part of ‘Circle’, in the same
way ‘Line’ is a part of ‘Square’.

(d) ‘Brinjal’ is a ‘Vegetable’, in the same way
‘Orange’ is a ‘Fruit’.

(d) All except ‘Reading’ are related to motion.

(d) All except ‘Bhagalpur’ are in the state of
Uttar Pradesh.

(d) Only Grapes grow in bunches and so it is
odd one among others.

(a) Position of S from left = 19
O Position of S from right =27 =19 =8

(a) From CFILORUZX, Position of L from left =12
(¢) 7th letter from right =(27 - 7) th = 20th
letter from left =T

67.

68.

69.
70.

27.

28.

29.

30.
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(c) Here, 2ae=6and 2b=8 0 b=4

Ob%2=160 a%(1-¢€?) =16

0 %(1—e2):16 0 9-9e? =162
e

O 25e2:9De:§

(c) We know that, if I, = J' sin"x dx, then

sin” 'xcosx . n-1
In = + In-—2
n n
where n is a positive integer.
Onl,-(n-DI,_

,=—sin" "' x cosx

(a) The given graph is a connected graph.
(a) We have, 524 = (5%) (5
Now, 5% =1 (mod 124)
0 (5°)" =1 (mod 124)
(5>)* [5=1 (mod 124)
0 5124 = 5 (mod 124)
(a) The pattern is as follows
6 9 12 15 18 @D
I fl 1] 1] ) )
+3 +3 +3 +3 +3
O ?=20
(b) The pattern is as follows
360 180 90 45 225
I ) 1l 1] 1] )
=2 =2 =2 =2 =2
0O ?=11.25
(b) Moving anti-clockwise, the pattern is as

follows15+1 =16;16+2 =18
18+3 =2land 21+4 =25

So, missing number 25 + 5 = 30

(b) The pattern in clockwise direction

@ “fie *'° 2560724
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