lathematics

SOLVED PAPER IFTTT I

s a complex cube root of unity, then
r o u2,

NPT | is equal 1o :

e? 1 (ul

(b 1

@ o

ds of the latus rectum of the conic
X~ 16y + 25=0are¢ :

1
(b) f"i
() ;t’

sidaamu-ib Sandc=4,
-lsequalto

CRLA

SE'

+

(d) 1

. The two circles x*+ y* - 2x+ 22y + 5=0

and x*+y '+ Mx<«6y+ k=0 intersect
orthogonally provided & is equal 10
(a) 47 (b) - 47
() 49 (d) -49
8. The  radius of the circle
X 4 y? 4 4x 4 6y 4 13=0 is:
() 26 tb) V13
(¢) V23 (d) 0
9. The centre of the circle x =2+ 3cosl
y=3s5in0-1is:
() (3,3) (b) (2,-1)
) (-2, 1) @ (-L2)
10. The sum of the focal distances of any point on
2
o Lo o L6650
the conic - 2t 16 lis:
(a) 10 (b)y 9
() 41 (d) 18
' x 2 =1
11. The solutions of the equation | 2 g x‘-O
-1 x|
are:
(@) 3,~1 M -31
() 3,1 (d) -3, -1
12. F A3 (";’]anda.[(’, 7L then jaB s
equal 10 ;
() 80 (b) 100
© -110 (@) 92
13. The inverse of the matrix| 3 “2]is
T L
@ 1“1‘[-3 5 “”[ -3 s]
1[-2 5 1 3]



14,

15.

14,

17.

18.

19.

20.

21.

22.

The projection of the vector 21 + j - 3k on the
vector | —2) + k is :

3 3
(a) - :/E ()] 71—4-
© -3 @ 5

If 12cot®0-31cosec 0+ 32=0, then the
value of sin Dis :

(a)goﬂ (b)%ot-%
© for3 @+

The circumradius of the mangle whose sides
are 13,12 and 5, is:

() 15 ® 3

15
) 5 d) 6

The general solution of sin x ~ cos x = V2, for
any integer nis :

(8) nx (b) 2an + -3‘-:'-
(¢) 2nn (d) 2n+1)=
The amplitude of '—;' \,‘3 is :

h 14
() 3 (b) 3

an s
(c) Y () 5
If "Cyy = Cy, then "C, s equal 10
(a) 72 (b) 153
(c) 306 (d) 2556

"
The middle term in the expansion of(x - %)
is:
(ll) l&cq (b) __,IBC9
(©) "Cy (@) -"*Cy
if a,py are the roots of the equation
2c® - 3x2 + 6x+ 1=0, then a + P>+ y* is
equal to :

15 15
(@ -3 (b) =

() % () 4

If &, b and € are mutually perpendicular unit
vectors, then|a + B +  is equal to :
(%) 3 (b) V3
(3.0
0 SETD) )

23.

25.

29.

30.

. The equation to the circle with cenoe |

. 'The candition for a line y = 2x + ¢to

% Imdriscquulm:

(0, - 1)and (0, 3) are two opposite
square. The other two vertices are ©
(@) (0,1),(0.-3) () @-1),(00
(© (2,1),(-2,1) () (22,01
The equation to the line bisecting the
(3 - 4)and (5, 2) and having its int
the x-axis and the y-axis in the ratio 22
() x+y-3=0 (b)) 2x-y=9
() x+2y=2 (d) 2x « ¥y =7
The distance between the pair of pa
X%+ 2¢y + y* - Bax - 8ay - 9a* = 0 s}
(@) 2V5a (b) Y10 a
() W0a (d) V2a

and touching the line 3x + 4y =5is:
(@) xX*+y*-4x-2y+5=0
M x*+y?-4qx -2y -5=0
(€) x* 4y =4x -2y +4=0
d) X*+y* —4x -2y -4=0

circle x* + y* = 1615 :
(a) ¢=10 (b) & =80
(€) cwl2 (d) ¢* =64

1+ cos®x
(a) -lzlog(l + cos® X)+ ¢
(b) 2log () 4 cos’ x)+ ¢
(<) lzios(l + cos 2x)+ ¢
(d) ¢~ log (1 + cos® x)

00 sin x) -

(a) ¢ an (—‘;:) v ¢

(b) fanx + ¢

cifls..
x

(d)c-c'wt(i)

I::cosechdxhcqunlto:

(a) =1 by 1

€ 0 (d)lz



(b) 3 logze

T 1
T==ip
2 (b) 1and©

modulus and amplitude of are:

() 1 and%

an x — sin
is equnl o

is continuous at
X= 0

(®) - 2
(d) -i
»a bounded by the parabola y* = 4ax

tion p(¢) of 1000 bacteria introduced
ent medium grows according to the

3= 1000 + 1000c 5~ The maximum
100 + £

(] .lhls bacterial population is:
(b) 1250
{d) 5250

ral solution of the differential
'-y+1)dx+(2y x+1)dy=0

39.

41.

42.

(a) x* +y + XY ~-XFY=¢C
by x* +y —Xy+ X+ Yy=C
(c) x* -y +2xy-x+y=¢
(d) x* —y* -2xy + x - )'=c

ot \Jl+x —Jl then _ is

lf)’-ta '
ql+x +\ﬁ7-x
equal to 5
2
(@) s (B) e
l-X 1+x

(© = ) ——=

Jex* fi-x
If x =sint, y = cos pt, then :
(@ (0 -x*)yz + 0 +ply=0
() @-xPy2+ 0 -py=0
© Q+x)y,-0n+py=0
(@) Q-xy;-01+py=0
IF ST and SN are the lengths of the subtangent
and the subnormal ar the point 6=% on the
curve x =a(0+ 8in 0), ywa(l ~cos ), an ],
then :
(a) ST =SN (b) ST =25N
(¢) ST>=aSN®  (d) ST*=aSN
If G is the acute angle of mtersecnon at a real
point of mzersecuon of the circle x*+ y*=5
and the parabola y* = 4x, then tan 6 is equal
o

@1 (b) 4;:71
() 3 (d) -

. Universal set,

U ={xx*-6x*+11x° « 6x* =0}
A= {xx? - 5x+ 6=0}
B={x}x*-3x+2=0}

what is (A N BY equal to?
@ {1,3) () {1,2,3}
(c) {0,1,3} (d) {0,1,2,3)

. Which of the following statements is not

correct for the reladon R defined by aRb, if and
only, if b lives within on kilomerre from a?

(a) R is reflexive

(b) R is symmetric

(¢) R is not anti-symmetric

td) None of the above



45. What is the value of

(1001) (1) (101) ()

?
{10013,0%% + (1001), " (101), oy - (101), "%

N iysics 3

46.

47.

48.

49.

50.

51.

The angle tumed by a body undergoing circular
motion depends on time as 0 = 0y + Ot + 0,¢%.
Then the angular acceleration of the body is
(a) O, (b) B,

(c) 20, (d) 20,

The moment of inertia of a circular disc about
an axis passing through the circumference
perpuxduuldr o the pldnc of the disc is ¢

(a) MR? (b —MR2

2
(c) MR (d) zMR"
A body of mass 5
kg is suspended by =4
a spring balance
on an inclined
plane as shown in

- 30°

figure, The spring
balance measure :
{a) S5ON {(b) 25N
(c) SOON {d) 10N

Under the action of a force F = Ci¥the position
of a body changes from 0 to x. The work done
is :

(a) Jz-n:x* () x*

() Cx @ 3

A B=A x ii, then angle between Aand Bis:
(a) 45° {b) 30°¢

(¢) 60° (dy 90

Each resistance shown in figure is 242 The
equivalent resistance between A and B is :

52.

53.

54.

55.

56.

58.

. A satellite of mass m is placed at a dis

(a) (1001), (b) (101},
{c} (110}, () (100),
(a) 2Q (b) 482
{c) 8O {d) 1Q

A physical quantity is given by X =[ML
The percentage error in measurement of
and T are «, § and y respectively. Theén;
maximum % error in the quantity X is:
(2) ac+bf+cy (b) aw+bfi-cy

(c) 5 + 4 P (d) none of these

A
If emf induced in a coil is 2 V by changin)
current in it from 8 Ao 6 A in 2x 107 5,1
the coefficient of self imduction is :
(a) 2x10° H (b) 10* H
(€ 0.5x10'H  (d) 4x107H
A hollow metallic sphere of radius R is g
charge Q. Then, the potential at the centre

.
(a) zero (b) P
12 1 Q
© dng, R (@ ang, 2R
Susceptibility of ferromagnetic substance §
(@ >1 (b) <1
(¢} zero d 1

What is the refractive index of a prism
angle A = 60° and angle of minimum devi
d, =30"?

(a) v2 (b)

(1 (d) —=

a2 l"'
) ool

from the cenwre of earth (mass M),
mechanical energy of the satellite is :

(a) - g\/}m (b) (;Afm
(“Wm CMm
(c) o (d) =%

A cell of constant emf first connected’
resistance R, and then connected
resistance R,. If power delivered in both



ne then the internal resistance of the cell

tion band of a semiconductor Is :

(b) Infinite

(d) 10eV
point of a projectile motion,
Hon and velocity are perpendicular to
2

point of projection

in between the point of
ion and top most point

is placed at a distance 20 cm from the
convex mitror of focal length 20 cm.

is produced at ¢

cm (b) 20¢m

i (d) 10cm

momentum is conserved :

hen external force is absent
jen external torque is absent
onvex lens of focal length 20 cm
n are placed together to form a double
gvex lens. The final focal length will be :
) 12¢cm (b) 60 cm

cm (d) 30 cm
ly two gas samples 1 and 2 are at the
tion. The volume of the two are
one isothermally and the other
v. What is the relation between the
ssure P; and £, ?

taken out from a refrigerator at 0°C.
yeric temperature is 25°C. I ¢, is
to heat from 0°C to 5°C and ¢, is
taken from 10°C te 15°C, then :
(b) ty <ty
(d) there is no relation

66.

67.

71.

A simple pendulum hanging from the ceiling of
a stationary lift has tme periodt,. When the lifc
moves downward with constant velocity, the
time period ist,, then @

(a) 1, Is infinity (b) t, >t

(c) ly <ty (d) =ty

Two progressive waves having equation
x; =3sinwr and x, = 45in (o7 =90") are
super imposed. The amplitude of the resultant
wave is |
(a) 5unit
(c) 3 unit

(b) 1 unit
(d) 4 unit

. In a magnetic field of 0.05 T area of coil

changes from 101 cm® to 100 em® without

changing the resistance which is 2. The
amount of charge that flow during this perfod
is:

(@) 25x10°C (b) 2x10°C

(c) 10°¢C (d) 8x10°C

A dielectric is introduced in & charged and
isolated parallel plate capacitor, which of the
following remains unchanged ?

(a) Energy

(b) Charge

() Electrie field

(d) Potential difference

If in a triode valve amplification factor is 20 and
plate resistance is 10 kQ, then its mutual
conductance is :

(&) 2 milli mho

(b) 20 milli mho

(¢) (1/2) milli mho

(d) 200 milli mho

Which of the following is & fusion reaction?
(a) ;H* + H? — He!

(b) (H? + H? = 2(;He*)

(©) |H + H - ;He!

(@) K+ \H? = ;He* 4 n

. The correct relation between a and fi in 2

transistoy is :
@ B=yg (b =g
(c)n-';" (@) B=1-a

Which of the following law states that “good
absorbers of heat are good emitters™

{a) Stefan's law (b) Kirchho!f's faw

(¢) Planck's law (d) Wien's law



74.

75.

76.
77.

78.

(= Ciiemistry Wi

Doping of intrinsic semiconductor is done :

(a) to neutralize charge carriers

(b) to Increase the concentration of majority
charge carriers

(¢) to make it neutral before disposal

(d) to carry out further purification

1f 7 is the wavelength of hydrogen atom from

the rangition n =3 to n =1, then what is the

wavelength for doubly ionised lithium ion for

same wransition?

(a) i3
© %

(h) 3A
(d) o

A rocket of mass 1000 kg is exhaust gases at a
rate of 4 kg/s with a velocity 3000 m/s. The
thrust developed on the rocket is :

(a) 12000 N (b) 120N

() BOON (d) 200N

Ampere-hour is the unit of :

{a) quantity of charge

(b) potential

{c) encryy

(d) current

Water falls from a tap, down the streamline :
(a) area decreases

(b) area increases

{¢) velocity remains same

(d) area remains same

. Positively charged particles are projected into a

magnetic field. If the direction of the magnetic
field is along the direction of motion of the
charge particles, the pardcles get :

(a) accelerated

(b) decelerated

(¢) deflected

(d) no changed in velocity

80. In Young's double slit experiment a
observed when path difference

interfering beam is :
(@) A (b) 1.5
(c) 24 (d) 2.25.

81. Calculate the energy released when
u-particles combined to from a '€ nuc)
mass defect is :

(atomic mass of ,He' is 4.002603 u)
(a) 0.007809 u (b) 0.002603 u
(c) 4.002603 u (d) 0.5u

B2. In a step-up wansformer, if rado of
primary to secondary is 1 : 10 and
voltage is 230 V. If the load current is 2 A,
the current in primary is :

(2) 20A (b) 10A
(©) 24a @ 1A

83. If the equation of transverse

Y = 2sin (kx - 2t), then the maximum

velocity is ¢
(a) 4unit (b) 2 unit
(€} zero (d) 6 unit
84. Fusion reaction takes place at high tempera
because :

(a) KE is high enough to overcome 1
between nuclei

(b) nuclei are most stable at this temperat

(¢) nuclei are unstable at this temepra

(d) none of the above

85. An isotope decays to 1/16* of its mass in]
What is the half-life period of the isotope?
(a) 15 min (b) 30 min
(¢) 12 min (d) 10 min

The crystal field splitting energy for octahedral
(A,) and tetrahedral (A,) complexes is related
to :

4 1
@ a.=38, ) 4, =34,
(©) A, =24, () A, nga,

87. What is the product A in the following ?
a—">—a+ Mg——4A

(2) A

b Cl—Mg—" “—Mg—Cl




€) Both (2) and (b)
d) None of the above
th of the following species has a bond

(b) n
(d) n-2

reacts with bromine water the

micacid  (b) glyceraldehyde

. (d) saccharic acld
which exhibits green colour ?

(b) Mn?-t

(d) Ni*

bility of finding the electron in the

(b) 90-95%
(d) 50-60%

(b) Antibodies
oprotein  (d) Phosphoprotein
H, + [, the forward reaction is
ed by change in
¢ (b) pressure
: (d) temperature

§is an example of :
(b) polyester
(d) polystyrene
N0 (g)at 300 K is kept in a closed
der one atmosphere. It s heated o
n 20% by mass of N0,
= 10 NO, (g)- The resultant pressure

(b) 2.4 aum
{d) 1.0 aim

reaction A-» 2B, proceeds
g sequence of s1eps :

= O AH = q
( " ":‘D;m.’

N2D — B AN =x

98. Following reaction s :
NyCl

§ = &

4(3) Sn (b) 5¢
(<} El1 (d) HEI-CB

99. The cathodic reaction of a dry cell is
represented by
MO, () + Zn* + 287 —— ZnMn,0 ()
If, there are 8 g of MnO, in the cathodic

compariment then the time for which the dry
cell will continue to give a current of

2 milliampere is :
(a) 25.675 day (b) 51.35 day
(¢) 12.8 day (d) 6.423 day

100. On heating with oxalic acid at 110°C, glycerine
gives :
(a) glyceryl trioxalate
(b) formic acid
(c) glveeryl dioxalate
(d) none of the above

101. Which of the following Is not the example of
pseudounimolecular reactions ?

(a) CH;CO0C Hs + HO —
cu,coou + C,H.0H
(1) CyoH0), + H0 25
CeHy 04 + C4H 0,
(Glucose) (chmse]

(€} CH,COCH+ H,0 — CH,COO0H + HQl
(¢) CH,CO0C,H, + Ho 2L,

CH,COOH + C,H,0H
102, The compound, whose stereo-chemical
formula is  written Dbelow, exhibits  x
geometrical isomers and y optical isomers.
OH
CH;>C_C <H
H CHz-—CHz—(i'.—CHg
H
The values of x and y are :
(a) 4and 4 (b) 2and 2
(c) 2and 4 (d) 4and 2



103.

104.

105,

106.

107,

108,

109.

When Na reacts with liquid NH, the following
substance is formed :

(@) [Na(NH,),] (b) |&NH,), 1™
fc) NaNH; (d) Na,NH,,
TUPAC name of the following compaund is :

@
|
HyC” CH,

(a) 8.5-dimethyleyclohexene

(1) 3.5-dimethyl-1-cvclohexene
{c) 1.5-dimethyl-5.cyclohexene
(d) 1.3-dimethyl-5-cyclohexene
The purine base present in RNA is :

(a) guanine (b) thymine

“{c) ¢yrosine (d) uracil

The molar volume of CO, is maximum at :
{a) NTP

{b) 0°C and 2.0 atm

(€) 127°Cand 1 atm

(d) 273°Cand 2 stm

50, does not acts as

(a) bleaching agent (b) oxidising agent

(c) reducing agent  (d) dehydrating agent
The noble gas which s not found in
alisosphere ;

{a) Ne (b) Ar

c) Rn (d) Kr

Which one of the following product is formed
when calcium salt of adipic acid is heated ?
CH—CHy

|
« CH,—CH,”

Ci, —CH,
b SNe=0
o Hy—CH,
CHLCH.CO
@) i e

CH,CH,CO
CH,CH,COOH
) éu,0n,c00H

=0

110. Which is not present in chlorophyll 2

111.

(a) Carbon (b) Calcium

{©) Magnesium (d) Hydrogen

Glyptal polymer is obtained by the reaction of
glycerol with :
{a) malonic acid
(¢) phthalic acid

(b) acetic acid
{d) maleic acid

112,

113.

114,

115,

116.

117.

118,

For the following two reactions

() CH, (@) + 20,(8) —> CO,(g)+ 2K
AH = - 89044

{ii) 2ZHO(s) —» 2Hg(M + O ,(g) - 1814

Which one of the foliowing statemen|

correct ?

(a) Both of them are exothermic

(b) Both of them are endothermic

(¢) (1) is exothermic and (i) is endothe

(d) (i) is endothermic and (1i) & exothe

A compound contains X, ¥ and Z atons

oxidation statesof X, Yand Z are 42 + 23

respectively, The possible formula o

compound is

(2) X¥Z,

(b) Y,(XZ,),

(€) Xo(VyZ),

(d) Xy(YZ,),

Pinacol is :

(2) 3-methyibutan 2.0l

(b) 2.3-dimethyl-2,3-butanediol

() 2.3-dimethyl-2.propanone

(d) none of the above

If the ' concentration is decreased fron

t010°* M at 25°C for the couple MnO; /A

then the oxidising power of the MiO;/}

couple decreases by :
(a) ~0.18V (b)y 0BV
(c) 0.38V (d) <038V

For a first order reaction with rate const
and initial concentration a’, the half-life
is given by :

() 5
1
) ka
3
{©) kg
(d) none of the above
Aldel condensation will not tike place ing

(a) HCHO

(b) CH,CH.CHO
(€) CH,CHO
(d) CHLCOCH,
Which of the following is called
salk?

(@) (NaPO, ),
(c) KCIO,

(b) NaOCl
(d) KHFE,



h of the followmg is a Boyle plot at very

D
vw el

n used as water softner is :
(Na,(PO5)s) (b) Na,[Na,(PO4)]
Na,(PO4);] (d) none of these

"inany asymmetric carbon atoms  are

Mmethylcyclohexane
methyleyclopentene and

~ English

122,

123.

124.

125.

(a) two, one, one  (b) one, one one

(¢) two, none, two  (d) two, none, one

For which order hall-life period is independent
of initial concentration ?

{a) Zero (b) First
(¢ Second (d) Third
In the reaction
HO boiling Hy©

> Y,

CHCN + 2H —
The term Y is @

(a) acetone {b) ethanamine

{¢) acetaldehyde (d) dimethyl amine
The speices that undergoes disproportionation
in an alkaline medium is :

(a) MnO3 (b} ClO,

{¢) NO, (d) all of these

On shaking H,0, with acidified potassium
dichromate and ether, etheral layer becomes :
(a) green (b) red

{c) blue (d) brown

ions : Read the following passage
ly and answer the questions given below

PASSAGE
country which has been subjected 10
nvasions since the dawn of Indian
he fertile plains of India have been
varicious tribals from all over the

’dle European naLlon.s. including the
ﬁnally came to India to exploit her nch

e ‘brightest Jewel' in the British
ey proclaimed to civilise her and
_lont her, Neither the imperialist
treachery of some of her sons,
ery of some of her sons, nor the

126.

127.

nerve-racking  exploitation could cuth the
indomirable urge for freedom of the people
who bid defiance to time. They fought and
fought beroically; they never submitted, Their
struggle for independence is an inspiring and
exhilarating story, It is a story not only of firm
determination and will but also ol sacrifice and
suffering, a story of hergism and courage that
happens in all revolutionaries,

Why did the Aryans settle permanently in

India?

(a) Because here food and fodder were
available in plenty

(b) Because they invaded India

(¢) Because here food was available in plenty

(d) Because here fodder was available in
plenty

British came to India:

(a) to exploit her rich resources

(1) to become her master

(¢) to civilise her

(d) none of the above



128.

129.

130,

131.

132.

133.

134.

141.

The Indians indomitable urge for freedom

could be curbed neither :

(a) by the nerve-racking exploitation of the
British

(D) by the treachery of some of her sons

(c) by the imperialist might

(d) all of the above

Directions :  [n the following questions, out

of the four alternatives choose the one which is

mast opposite in meaning to the word given in

capital letters,

INGRATITUDE :
(a) Stimulation
(¢) Sympathy

(b) Reward
(d) Thankfulness

GIGANTIC

(a) Tiny {(b) Narrow
(¢) Vulgar (d) Attentive
COLOURLESS :

135. —

136.

Whenever is the matjer | shall
(a)
do this work because | have
®)
t0 expose my working capacity at any
(c)

No error

@)
She Is so lazy as she cannot

a

do this work (pr)opcrl)_r and

e
cannot cooperate us in your scheme.

()

No ervor

@
Dirvections :  Fach of the idioms or ph
Jollowed by four meanings out of which
(s correct. Pick out the correct meaning,

as Paisa is related to ;
(2) Rupee

(b) Coin

(c) Wealth

(d) Moncy

(#) Resolute (b) Steadfast 137. A hard nut 1o crack :

(€) Pleasant (d) Terrible (a) Difficult things require extra effort

Directions :  Choose the word which 15 most (b) A difficult problem to solve

nearly the same in meaning to the word given in (¢) A difficult problem solved effortl

capical lexters, (d) Costly things need careful handling

CONNOISSEUR : 138. To beat about the bush :

(a) Lover of art (b) Interpreter (4) Notto come to the point

(¢) Delinquent (d) Ignorant (b) Vigorous search for the culprit

LETHAL : (¢) Easity achieved success without

(a) Unlawful (b) Sluggish effort

(¢) Deadly (d) Smooth (d) Working hard to achieve the goal
; Directions : Choose the suitable pr

ﬂ?ﬁﬁﬁ : from the given alternatives to fill in the

(b) Ugly the following sentences

(€) Simple 139. So many servants attended ...... him d

(d) Stimulating fliness.

Directions : The following sentences have (a) with (b) on

been divided into three parts (a), (b), (c). One of (c) for ) w

the parts may contain an error. Write down the 140, At last he yielded ...... the temptation,

part of the sentence that has an ervor, If there is (2) on (b) off '

No error., mark (d) es your answer, (c) for ) to

Kilogram Is related 1o Quintal in the same way  142. In the following question four groups

are given. Three of chem are alike ina
way while one is different. Select the one
is different.
(a) xXYA
(¢) hHIR

(b) iUMP
(d) DBCE



Directions :  Find the missing character from
among the given alternatives,

150. Select one alternative figure out of (a),

and (d), which completes the given mat

148,
3 A15 >K
RN S|+
7 112
Al
(a) 625 (b)y 25
(c) 125 (d) 156
149. Find the wrong termin the letter-number series
given below: @ | — o | X
G4T, JIOR, M20P, P43N, S90L
{a) GA4T
(b) JIOR (c) {d)
(¢) M20P * -
(d) P43N
m NSWERS
mw MATHEMATICS
1. (o 2. (c) 3. (o) 4. (b) 5 6. (a) 7. (a)
9. (b) 10. (a) 11. (a) 12, (b) 13. (a) 4. () 15. (c)
17. (b) 18. (d) 19. (b) 20. (b) 21, (a) 22. (b) 23. (c)
25, (q) 26. (c) 27. (b) 28, (d) 29. (a) 30. (b) 31. (a)
33. (3) 34 (c) 35 (d) 36 (c) 37 (&) 38 (b) 39. (d)
41, (2) a2. () 43, (o) 44, (o) 45, {d)
mw PHYSICS
4. (¢) 47. (b) 48. (v) 49. (a) 50. () 51 {a) 52 (a)
54. (b} 55. (a) 56. (a} 57. (&) 58. (a) 59. (c) 60. (o)
62. (¢) 63. (a) 64, (c) 65. (b) 66. {(d) 67. (a) 68. (a)
70.  (a) 71. (a) 72. (b) 73. (b) 74. (b 75. (o) 76. (a)
78. (b 79. (d) 80. (b) 8l. (a) 82, (a) 83. (a) 84a. (a)
w CHEMISTRY
86. (a) 87. (a) 88. (ad) 89. (b) 90. (a) 91. (M 92, (b :
94, (&) 95. (©) 96. (b) 97. (©) 98. (a) 99. (b 100. (b) 101.
102. (b) 103. (b} 104. (a) 105. (d) 106. (c} 107. (d) 108. (h) 108,
110. (b) 111, (¢) 112, (d) 113. (=) 114. (b) 115. (¢} 116. (a) 117.
118. (¢) 119, (d) 120. <(a) 121, (a) 122, (b) 123. (¢} 124, (c) 125




(¢y 129. (d) 130, (@) 131, (¢) 132. (ay 133. ()
(z2) 137. (o) 138 (&) 139. (d) 140. (d)
(¢y 144, (b) 145, (¢) 1 46. (a) 147. (a) 148, (a)

HiNTS @3soLuTions

at units place in 2°""

= digit at units place in (6)- 2

=2

ice, the remainder, when 201 is divided by

x% 4+ 10x - 16y + 25=0
(x + 57 =16y
X? = qAY
: =x+5A=4 Y=y

The ends of the latus rectum are

(24, A) and (- 24, A)

= x+5=2(4)
29 - ('Y -2 = x=—-8-5=3y=4
=(16)" 2 and X4 5==24)
: : : Rt = xu~-B8-5=~13y=4
at unit place in (16" is 6. = ) il R4

4. Let the equation of hyperbola is
’ 2

.
Xo oy
d2 b2

Given, e=2 2a¢=8

4] ’_3_ _{i_
= sin [xl a (12

\I..l - x-i] =2x

-

aewq4 = a=2

o]
M5

_[t

1 2 e

() T agrsag
et 1 Now, bz"'“ (e*-1)
o 1 o = b =44-1)
14 o+ o o mzl = b* w12
l+o+0” o 1 -, Equation of hyperbola is
L+ o+ 0° 1 <u| Xyt

: 2 S
C; -’C1 +(o‘2 “* C3

0 0 © 5. sin™! x - sin™? 2x=i:%

0 o 1 =1+ o+’ =0] s
o1 o) = sinx~- sin"[t 3'-2—3] =sin~' 2x

~ @ V31-x%)=3x

i N
y1- xz]J = sin"' 2x



On squaring, both sides we get,

X1 - x¥)=9x?
= 1-x% =3x?
= 4x?¥ =1
- x=t1
2
. We know,
m8=a2+c’-—b2
2ac
 cosPadr¥-5 _9+416-25 .
2A3) (1) 2A3)(4)
= B = 90°
sin%fcos—g—=sin45°+ COs 45°
1 1 S
=:E+:.F2—V2

. By using the condition thar, if two circles are

.

intersect orthogonally, then

Ag82 + [L2)=6+ ¢,
where gy =-1 fi=11,¢ =5

and 82°7.f2"&C2=_k

= 2(-1-7+11:3)=5+k
—a %26)=5+k

= k=47

Given equation is
x*+y? s 4x 4+ 6y +13=0
or (x*+4x+4)+ (¥ +6y+9)+13=44+9
or (x+2F (¥ + 37 =0
. Radius of circle = 0.

. Given parametric equations are

10.

X=24+3cos0 y=3sin0-1

x=2 _y+1

ar cos e 3 ,8in B = 3
Since, sin? 0+ cos?0=1
x=2\2 (y+1)

- (5759

= (x=2+(y+1p =3

.~ Centre of gircle is (2 - 1)

We know, if P is any point on the curve, then

Sum of focal distances = length of major axis

i.e, SP+S8'P=2a
=2(S)
=10

11.

12,

13.

14.

15,

x 2 -1
Since, 25 xi=0
-1 2 x
Rgr 9% s
= 2 5 xmw0 Ry;-Ry
-3 -3 0
= -1-6+15)-x[-3x+06]=0
-9+ 3x%2 - 6x=0
= x2-2¢-3=0
= (x-3)(x+1)=0
= Xx=-1,3

3 Bl =1 A
A= 2 0] dnd B—[O _10]
[3 5’[1 17]
-10

3*0 51-50 3 1
34-0 2 34

I

= laBi=15 34
=102-2
_ =100
5 =
LetA=[3 l]
[Al=5+6=11
and ade:[_g 2
A"=‘L{ade)
S G [ P
1l-3 5
Leta=2.-l+j—3ﬁand5=i—23+l'(
. ab

_ 2+ j-3k) (i -2j+ k)
y17 4 (=22 + 12

2-2-3_ 3
N NG
A
3
=3

12cot” 0 - 31 cosec 0+ 32=0
12cos” 031 sin 0+ 32sin” 6=0
= 12(1 - sin? 0) - 31 sin 6+ 32sin° 0=0
205in*0-31sin 0+ 12=0
This is & quadratic equation in sin 6,

=

=3



312431 - 42012
2.20
+ /961960 31:1
40 =40

4 3
‘sinB= < 52
¥=ﬁ+3
: 93)2-(12)’+5’
169 =169
AA 90°

2slnA
LIEEEk
2-sin 90°

§in x — €os x = v2

%Isinx-%cosx-l

x = C0S 457 cos ¥ =1

x5 5)-
. “(x-c- E)-c:os(n)
- S 4

n
x+z=2m+x

xtbn'u»g‘l

4
’+i\f§
ATy
_1+i43 (v’i-e)
; T'i-l} 3 -1)
/ A3~ t#31+ﬁ’~f§+x’

Bes - 3+) 2
crantl _1_

fCyz = "Ce

*Cacrz="Cs
n-12=6
n=18

RS 18 %17
e

18
20. The general term in the expansion [x - 315) is
given by

Tr = Iscr(x)ls -r (_ i_)

Here, n=18
. The middle term is Ty _ ,-where r= ¢
Tg 1= 1869 (- 1)9 x!ﬂ-lr
= - log, X-18 ke
21, Since, «, B, v are the roots of the equation
26 < 3x% 4 6x+1=0,

then a+|3+7=% (D)
aff 4 Py + vy =3 i)
affi = - % (i)

On squaring Eq. (i), we get

@4 B4y 2Aob+ Py + )

ol + P2 y? =_2 - %A3) (from (i)
9 15

- —f= -

a

22. Since, a, band ¢ are mutually perpendicular to
each other, then

38 G- P
|a+bB+d'=(@+b+e)e@rbre
[la=a.a)
=la?+|B? +]€%+ 2(@. B+ B.c+ C.a)
=1+1+1+2(0+0+0)
o] I
= |a+ b+ =73
|a+b+d=v3
23. Let the points be B (x,, ¥, }and D (x;, y,) mid

point of
(X tXs Yi+t)s
Bp=(BpXe NN
O(¥%2.y2) (0.3)
E
A{0-1) B(xi.y}

and mid point of AC = (0, 1)



25.

We know, mid point of both the diagonal lic on
the same point £,

N4Xg and BYA ey

= X+ x3=0 ()]
and Vi +Yy=2 W)
Slepe ol BD x slope of AC =~ 1

Oy -y2) BB __,
(0 -x) (0-0)"

= yl "'y-‘ = o -..(’“)
Solving Egs. (ii) and (ill), we get
nelLy=1

Now, slope of AB x slope of BC » -1

D =3,
(x, -0) " (x, - 0)

E Grr DOy - H=-x]
= 2(-2)=~x] [y =1)
= x.-t2

. The required points are (2, 1) and (- 2 1}

. Let the points be A(2 ~4) and B (5 2) amd

mid pointol AB=(4, - 1)

It is given that the bisecting line intercept the
co-ordinate axesin the ratio 2: 1.

. Point of co-ordinate axes are (2%, 0) and
(0, k) The equation of line passing through the
above point is

y-O:ak-:'%(x-U:)
or =-%(x - 2k) (D)

Since, it is passing through the mid point of AB
Le.(4.-1)

» “la-3(4-2)

= 2=4-2%

= k=1

Putting the value of k in Eq. (i), we get
=--12(x—2)

= x+2yw2

Given equation is
x4 y? 4 2xy —Bax - 8ay - 9a* = 0
or 2 ayia(-4a) + 2y
- 8ax - Bay - 25a° = 0
or (x+y—-4a) -(Sa) =0
or (x+y-%a)(x+y+a)=0

-2 xX+y-%9a=0
or x+y+aw=0
These lines are pamallel. Now, we

distance from origin to the line.

O+ 0~ 9a 0 D+a
N1t +1 y] e b
9a a E
A "' Py \"2'
The dtstance henvcen two lines is
a 9 lOa
| py - - 3
\'
= SwZa
26. Distance from centre (2, 1) to the line
3x + 4y - 5= radius of circle
132+ 4(1) - 5 =
‘31 . 4
5

= s

5
E) r=1
.. Equation of circle is
(x-2"+ (-1 = ??
> xeyl-dx-2y+4+1=1
= x?eyt-ax -2y +4=0

27. If y = mx + ¢ touches the circle
x* 4 y  w@?, then ¢ =d? (14 m%)
Now, the line y = 2x + ¢ touches the ¢

x* + y* =16,if
c‘-nsuu)-lsxs

or ¢ =80
28. Letl = ?..-'i'.”‘_";";’l
1+ cos™ x
Put 1+ cos® x =t
= - 2¢0s x sin x dv =dt

l-[--‘f—ta—logr+c
w-log(l+ cos®x)s ¢

14+ sinx
29, uu-]e'(“w”)
(1 + Zﬁn%cos%]
,je L dv
Zcos’;

-j-;e‘scc"gdx-rjc' nm‘-;-d.t
1 X X
=-2[?('un-2--lzf'un-2-dx7 ft"m



-_:;;anfidxn Ic"mn%dx+c

&X: dx = [~ cot x],._,‘
x
-(- cox-,)—‘o cot -5]
- =-{0-(D]=1
"Z" log (1 + tan x}dx W)

5 [l+mn(2~x}]dx
L i [} -]

W [ 1-tanx
.-log[l e ;:ldx
s 2

o l03[1+ tan x]dx

“lo'g2dx- Io log (1 + tan x}dc

[from Eq. ()]

B 1«28
Q7 +if -20) 1420

nd amp (z) = tan ! (g} =0

—sinx (0

— (5 form)

~ (using I'Hospital's rule)

sec’x — cos x (0 3

—_— — form
3x? v 0 J

(using L'Hospital's rule)

X tan x + sin X Q

’ GX [6 fOlTﬂ)
. _(sec’xsec X+ 2secx 1.

X SeC X tan X tan x}r cosxé
6

(using 1.'Hospital's rule)

20)] + 1

__gin S5x

34. f(x)u{x’**z’f'
i’k«o--li, x=0

xv0

LHL f(0") = lim f(0 - 1)
sin 5(0-h)
= lim =
b0 (O =h)* + 2(0~-Nh)

< e sin (- 3h)
i-0 h* - 2h

Since, it is continuous at X = 0

* LHL = f{0)
5 1

= §=k+§

= k=2

35. Required area
= area of curve PSMNRQP

= 2 area of curve PSRQP

=2J':"
3,2 40 8 ) '
4J}x[ : /2] 3 Ja[(aay*? -a"?)
_8 &t gt __5_§ 1
3va(8 )= 3 @
10001
36. p(t)=1000 ¢ ey I {
36. p@t)= ke (&)

"on diﬂ'crcnuaung»laoth side wart e,
(100 + %) (1000) - 1000 1 (21)
A0+ )

(100 - %)

= 1000 ———
(100 4 %)

pPe)=0+

v-()




Put p' c)-OIormxlmaormhlm
= 100-t*=0

- tm2 10
Now, again differentiating Eq. (i), w.r.t. x
P’ (t) = 1000

(004t Y (- 2t) - (100 -£)2(100 + £2) 2¢

[ (100 + £ %)*
moou')(-z) (100 ~17)(4))
(100 + ¢4)

(600 - 2t%)

(100+r5?

At t=10
P)y<0

- The maximum value is

101000+ S0

« 1000 + 1%9-1000‘50

= 1050

. Since, the circle touches the y-axis, therefore
the centre lies on the x-axis. Let the centre be
(h, C)
=> Radius of circle = h.

AY
/-\bx

=-1000¢

' The equation of circle is given by
(x=hy+(y=0y=h*
= X’ ey - 2u=0 ()
On differentiating both sides w.r.t. x, we get
?.r+2ygf-2h=0
= h-x*y%
Putting the value of h in Eq. (i)
x’+y’-2x[x¢y§y;)-o
= ~xtay? nyi-o
- x? -y *W%'o
This is the required differential equation.

38. Given differential equation is
x-y+1)dc+@Qy-x+1)dy=0
= 2cdx« 2ydy—-(yde+ xdy)sdes
= (Zxdx+ 2ydy)-d(xy)-dc-dy=0
On integrating both sides, we get

rylexysxty=c

“1+x2-{l—-7

v(] +x2 4 \frl -x*

Put x* = cos 20

g vl=-cos20-J1-cos @
V1< cos 20 + {1 - cos 28

o S

o en (59

89. y=tan~'

y = tan

= y-—-en-—-icos x?
On differentinting both sides, we get

1 2x)
«0-2 -7‘—
% 2[ l_x‘]
-Jl‘-—x‘
40, Given that

x=sint, y=cospt
%-con,%--psinpc
dy e p sin pt

dx cost

==y

= pl-F=-pyl-y
On squaring both sides, we get
yiQ-x*)=p?1-y%)
Again differentiating
25,5501 = x%) - 20y] = =2y,
or  (@=xDy;-xy+piy=0
41. Glven that
-c(O*sinO) and y=a(l~-cosb)
sm=a(l 4 ¢os8) and %=asm6

asin 0
%-aﬂ'mﬂ)



=

[
28‘“5@5

=

20
2cos 5

2 in

hoaf =L_~y |
of subtangent = | o

. ‘2sin? 9

. a
' u——gzcos—z-aasintl

5 lsm:'i
ath of subtangent at@=1,

ST-asin%=a

h of subnormal -l'y ‘;i’
|

e o sin? Qan &
~=a2sin 2tan 5

subnormal at

b 1
i -_-i,SN-a-Z-i-a

24 y2as i)
L yPedx (i)
:"i-lqs;, (i) and (i), we get
x==-51

atx=1,y*=4
ym%2
nt of intersection are (1, 2) and

dy x

= %% )'

™ =(%)ﬂ.2)=-12

And on differentiating Eq. (ii) w.r.t. x, we get

2y%-4
d 2 2
: %u;,mzu(%)u.ntﬁ=l
Now, tan 0=M—3—
Ak mymy
vt A
| e | w g
‘ 1__1; ] L
2 2
43. Us{x:x®-6x"+11x" - 6x* = 0}
={0,1,2,3
A={x:x*-5x+6=0)
and B={x:x>-3x+2=0}
={2,1}
AnB={2

L(ARBY=U-(ANB)
={0,1.2,3}-{2=1{0,1, 3}
44, R is not anti-symmetric.
45, +(1001), =1 %2+ P =84 1w9
A1), =2' 42" w2+1=3
(01), =2+ P w4+1=5

(10), = 2' m 2
and (01), =1
(1001)4 V2 — (10112
© 1001592 + (1001477 (101)5"7%2 « (1015
9* -5

"7 9x54 8

_(9-5)(9 +9x5+5%)
(9% + 9 x5+ 5%)

=9~ 5=4=(100),




Angular acceleration At «2x107 s

= 4 Coefficient of self induction
de L e -2
- 5@+ 20 Al78t " (6-8y2x10"
i _~2x2x10°
48. Acceleration of the body down the rough i1 0-'.’2 i
inclined plane = g sin 0 e
. Force applied on spring balance §4. Potenrial at the centre of a hollow
“mgsin0 sphere
=5 %10 xsin 30° 33'1_%
= 5x10x1 «25N Te
B 56. Refractive index of prism
49, Workdoncw-rF-dx sin :}—'LA + By
0 s
: x.‘ - ” .- : —4——
= Qrdxsc[—i] 03
9 iy e
o g
sin ~-
- . . - 2
50. AB-A«B _sinds* 12
AB cos b= A B sin 0 sin 30° © 1/2
tan (0«1 _ 7 nz-*i
tan b = tan 45° B Ak R
O=45° 58. Current given by cell
51. Given circuit is a balanced Wheatstone bridge, a
So, diagonal resistance of 2Q will be “Rer
ineffective. Power delivered in first case
P, = I'R,
- \2
= | - r ! R'
A Ry +r;
Power delivered in second case
Pi=IR,
. E ¥ "
Equivalent resistance of upper arms —(ﬁl‘*_f} A
=2+ 2=40 Power delivered is same in the both the ¢
Fquivalent resistance of lower arms ( ¥ \2 E ¥ '
=2+2=40Q \R, +r} R"(R,vr] Ry
R 4«4 R ”
=TT TASSES '2
]
Ry + 1) (Ry+ Y
i Ry (R2 4 P + 2R.r)=Ry(RE + * 4 2R
52. X =[M'L'T] S ; s e 2 i
Maxi m%m"lnx R.R;OR, :m.Ri'leli-R? ‘m_
=aa+ by Ry RE = RoRY = Ry — Ryr?
53, Induced emfe=2V RRy(Ry ~R)=r* (R, - Ry)

‘|=8A."1.6A f-JR‘ R:



most point of the projectile there is
tal component of velocity and

Jo velocity and acceleration are
ular 1o each other,

i MOMENIum remains constant.

(constant)
(D

(constant)

wl2)
K N
e = K (2
“wa K
(1) and (2}, we have
P> P
) Newton's law of cooling, 1, <t .

moving with constant velocity so,
¢ no change in the acceleration

- xy = 4s5in (0t + 907)
difference between the two waves is

So, resultant nmplj:_g_di w
a= (3 ~ ()
« J94 16 =v25
« Sunit
68. B«05T
A, #1071 em® » 101 x 10" m?
Ay =100 em® « 100 x10°* m?
R =2Q

Amount of charge

_BaA
9=7R

_0.50x(101 x10* - 100 x10 ™)
2

008x1 210"
2
=25x10"C

Amplification factor =20
Plate resistance R = 10k Q
«10x107Q

- Mutual conductance

70

= 2 milli mho

76. For wavelength
1 21 1 1
i R Z f— . wr
. [n.’ nﬁ‘!
Here, transition is same

So, i x Z‘-—:

w2 6 o
“u (zn)‘ (“A
. X A
by = fg’! _—

9

76. m = 1000 kg

é\';! =4 kg/s, v=3000 m/s

‘Thirust on the rocket

== 3000 = 4

w - 12000 N
{Negative sign indicates that thrust applied in a
direction opposite to the direction of escaping
gas)



79. The direction of magnetic field is along the
direction of motion of the charge particles, so
angle will be 0°.

Force ¥ = qvB sin 0
= qvB sin 0
=0 (. sin0=0)
So, there will be no change in the velocity.

81. Mass defect
Am = Total mass of a-particles
- mass of "C’ nucleus
= 3x4,002603-12
= 12.007809 - 12

= (.007809 unit
N, 1}
I P
82. =15
V, =230V, 1, = 2A,
LN,
i, 'N;
L 1
2 1
— 1,=20A

83. Egquation of wave
y = 2sin (kx - 2t)
Comparing with standard equation
y = Asin (k x - ot)
A=2 ou?2
. Maximum particle velocity
Viuy = Ath= 2% 2

1ax

= 4 unit

85. N =N, ( 12)

141, Second is a bigger unit than the first, though
both are used (o measure the same quantity.

142. Except (d) all other groups contain only small
letter,

143. Clearly. Fig. (d) will complete the pattern when
placed in the blank space of fig. (x) as shown

below.
In the following question, a | 4~
statement group of N

statements is given followed €
by same conclusion choose \ ﬂ
the  conclusion  which |V J
logically follows from the
given statement,

145. In fig. X, the upper triangular half of the paper
has been folded over the lower half.
In fig. Y, the paper is refolded o a guarter
tiangle,
In fig. Z. 2 square has been punched in the
folded paper.
Clearly, the square will appear in cach of the
wianglular quarters of the paper.

148. Clearly, (3+ 2% =25

Thus, when the paper is unfolded, four
will appear symmetrically over it and
resemble fig. (C). ,

(154 6)° = (21)° = 441;
(10 + 7Y = (17)* = 289.
So, missing number » (12 + 13)° « (25)°

149. The first letter of cach term is moved
steps forward and the last letter is move
sleps backward to obtain the co!
letters of the next term. The numbers fd
thesequence. x2+ 1,2+ 2,x 2+ 3 x 24
So 10 is wrong and must be replace
(4x2+1i.e,9.

150. Clearly, in the first and second rows, the i
figure is the inner pant of the first figure an
third figure is the Inner part of the &
figure.
Thus, the missing figure should be the
part of the second figure in third row, i
small circle,




