BOOKS

PHYSICS

Ans. Greater than vo Reason: When electron reaches
near curved surface the force due to induces charges
accelerates to electron.

12 3

Ans. 18 uC. Reason. | = =
6+2 2

Vo12-2x 3 Z9v
2
Q= CV=2x9=18uC.
10 M e =>10¢,

Ans.

—C, Reason:
11 2Co 3Gy
Ans. 320 cm Reason: In case of zero deflection in
galvanometer.
E
V, =—
AJ 2

.-.iRAJ:E or( E j(HjAJ:E
2 15r +r )\ 600 2

Solving this equation, we get

AJ =320 cm.

Ans. 2 |aB Reason: Initially F1 = mg + laB (down
wards) when the direction of current is reversed

F> = mg — laB (down wards) = AF = 2 |aB.

T I 1
——Reason : T = 2n,/— ; Ml of each part —
2J3 \MH Part &

So net Ml of

Ans.
) M
and magnetic moment of each part = R

system =i3><6 = iz and net magnetic moment
6 6

4 2M M

6 6 3

.. time period of the system

T - on / 1736 _ 1 5. /L:L
(M/3H 23 YMH 243

Ans. 10 mmV Reason : the induced emf between
centre and rim of the rotating disc is

E=%BwR2=%x 0.1x 21 x 10 x (0.1)?= 107 x10°° volt.

. o VP (10)2
Ans. 80 Hz Reason: Withdc : P =— = R= =5Q
R 20
2 2
With ac : p = vmsP _ 72 (10°X5 _ 55 2
72 10

Also Z° = R? + 47° VL2

=50 = (5)° + 4(3.14)° V* (10x10%)? = v = 80 Hz.

Ans. The peaks at R and S would remain at the same
wavelength and cut off wavelength at P would decrease
Reason: Peak on the graph represent characteristic X-
ray spectrum. Every peak has a certain wavelength,
which depends upon the transition of electron inside the
atom of the target. While A°wn depends upon the
accelerating voltage (As Amin =< 1/V)
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Ans. \/g Reason: de-Broglie wavelength A = h ,

Vrms
rms velocity of a gas particle at the given temperature

(T) is given as %mvfms :gk'r

= Vims = ,,% = MVims = V3MKT
‘ h h

A= =
MVims

3mkT
=

A MpeThe _ |4(273+127) _ |8
AHe myTH 2(273+27) 3

Ans. P.E increases and K.E decreases Reason: P.E

- % and K.E « % As r increases so K.E decreases but

TS mg
A
\I/ng

P.E increases.
Ans. g/2, g. Reason: After string is cut,
free body diagram of block A gives :

2m ap = 3mg — 2mg

or aa = mg_9
2m 2
Free body diagram of block B gives : B
~. mag = mg \l,
orag=g. mg
2
Ans. 2™ Reason. Va=Vo =>V= mVo _Vo
3 xS m+2m 3
2
= 1mv% :1kx(2)+13m Yo
2 2 2 3
1, 0 1 5 1
= —kxg=—mvg|1-—
2 072 0{ 3}
2
= kd=2m2 k= 2m\;0 u(N)
3 3x§ N
5 N
Ans. 0.98 N. Reason: uN = —(5) =2.5N 5
10 5N 5
> A
0.1g<25N N
5
So Fi= i(9.8)=.98N. l .
10 .
0.1g

Ans. 10,000 J Reason: WD = charge in PE = P, — P4

P> =mgl/2 = 500 x 10 x 5/2 = 12500 J.
Pi=5xmga/2=5x100x 10 x 2= 2500

~. WD = 12500 — 2500 = 10,000 J.

Ans. Sphere, disc, shell, ring. Reason: Isphere < lpisc <
Ishel < lring. We know that body possess minimum
moment of inertia will reach the bottom first and body
possess maximum moment of inertia will reach the
bottom of last.

Ans. VE = B+ E;
Reason:E1=1Kx2:x= /%,E2=1Ky2
2 K 2

:>y=1/% and E=%K(x+y)2:>x+y=1/%
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= /%+ /% 4%;»@4?:@

Mass 1072
=m=—=_

Ans. 0.10 s Reason: For string, =
length 0.4

= 2.5x10% kg/m

.. velocity v = \/f = Lz =9m/s
m 2.5x10™

For constructive interference between successive
pulses.

2l 2(0.4
Atmin = V = ( )

= 0.1 sec.

Ans. 9 : 8. Reason: When source is approaching the
observer, the frequency heard

o= | — xnz[ 340 jx1000=1063Hz
V—Vg 340-20

When source is receding, the frequency heard

v 340
ne = xNn=
(V+VS] 340+20
=nNg:N=9:8.

x1000 = 944

Ans. 15 cm, concave Reason: 1: h—1 [E}

:lz[i—1jx3:>f=-15.

f 1.5 10
Ans. 18 Reason: ni\1 = N2z
=>N2=N{ X £=12X@ =18.
Ao 400

Ans. Wave nature

Ans. 1590 J Reason: AWxg = 0 as V = constant.
». AQas = AUpg = 50 J.

Ua=1500J. .. Ug= (1500 + 50)J = 1550 J.
AWpgc = AUgc = -40 J.

~. AUpc=40J. .. Uc= (1550 + 40)J = 1590 J.

1/3
Ans. (gj :1 Reason: Q = cAt (T* - To%)

If T, To o and t are same for both bodies then
Qsphere _ Asphere _ 4mir? 0)
chbe Acube 632

But according to problem, volume of sphere = Volume

4 1/3
of cube = — nr® =a3:a=(—nj r
3 3

Substituting the value of a in egn. (i) we get

Qsphere _ 47'CI’2 _ 47'Cr2
Qeube 627 4 /3 2
64| - r
57
- 4m2/3 =[2J 2
G(Eﬂ',j r2
3

Ans. 10°C Reason:According to Newton’s law of cooling
According to Newton’s law of cooling.

616, _, [0:1+6, o
t 2 0
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(60—50)=K[60+50_90}

In the first case,

2
1=K[55-00] ... Q)
In the second case, (50-42) _\ 50+42—90
10 2
0.8 = K (46 - 6) ...... (i)
1 55-6
Dividing (i) by (ii), we get — = 0
g (i) by (i), we g 08 26-0,

or46-0p=44-0.869 = 6p=10C
Ans. 450 m/s Reason By the conservation of
momentum

0.05 x vo = (5 + 0.05)v or v = 2:02% _ Yo

5.05 101

Kinetic energy of the interlocked body = work done
against frictional force.

2
%X5_05X(&] - 0.2x5.059gx5

101
or vo = 101+/2x9.8 =447 ms™
Ans. gl Reason. Using the law of conservation
3m

v

of angular momentum lwo = (I+ mP) © ............... (i)

Using th$ principle of c1onservation of energy

—lad == (1+mP)e? +—muv'?

2 “0 2( ) 2
Po 2

or log = (1+mP)—=2 _ 4+ m'

@0 (1+ml?)?

log (1+mI2) = Pef +mu'2(1+ml)?

or Ico%ml2 = mu‘2(I+ mI)2

Putting | = ~M2, JMPReR? =1)'2[1MI2+mI2]
3 3 3

T M2 = 2 M 52 2

3 g l==v m+§ or Mwg I°=v" (83m + M)

orv' = %

~1+3m/M
Ans. 9.6 cm Reason. Draw a horizontal line through the
mercury-glycerin surface. This is a horizontal line in the
same liquid at rest namely, mercury. Therefore,
pressure at the points A and B must be the same.
Pressure at A = po + 0.1 x (1.3 x 1000) x g
po = atmospheric pressure
Pressure at B = po + h x 800 x g
+(0.1-h)x13.6 x 1000 g
. po+0.1x1300xg
= po + 800gh + 1360g — 13600 x g x h
= 130 = 800h + 1360 — 13600h

=h =@ =0.096 m =9.6 cm.
12800
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29.

Ans. 3360 J Reason. A quick process is generally
adiabatic and a slow process isothermal. Since 100 g of
ice melts, heat given out by the system (gas in the
cylinder) is equal to the required latent heat.

2

0 \
~ AQ=-100 x 107 x 336 x 10°=-3360 J
A =0 (since it is a cyclic process)
But AQ = AU + AW (always)

.. —3360 = AW
.. work done on the system = —AW = 3360 J
30. Ans. ——B*D peason. gqi=4m® 6 and gz = 47R%6
dneg R? 412
Q=01 +qe=4n(*+R%corc= %
4n(R* —r°)
2 2
Ve L[ﬁ_,_q@}: 1 | 4nr%o  4nR%c
47'580 r R 47'580 r R
orv=2R+r) = QB+
€y 47580 R +r
CHEMISTRY

31.

32.

33.
34.
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36.
37.

Ans. 16 g/mole Reason: In SClz, 71 parts of chlorine
combine with 32 parts of sulphur

.. 35.5 parts of chlorine combine with S = 16 parts

~. Eq. mass of Sin SClz = 16.

Ans. 4.96 g Reason: According to the given reaction

25,03~ - S,05™ +2e~

Mol1.wt. =¥ _ 48

100 cm® of 1 N sol require. NapS20s . 5 Hp0 = 248 g
- 100 cm® of 0.2 N of require

~. Eq. wt. of Na2S203 . 5 H20 =

NasS20s . 5Hs0 = 228X02 400 _ 496 g.
Ans. He*
Ans. 25
B
Ans. 11, 1, | Reason: HZSZOGHO_ﬁ_ﬁ_OH
0O O
I
47-bonds ; H.SO3 HO - ? 17-bond;
OH
0
H23205H0—ﬁ— S—OH 3n-bonds.
o}
Ans. MgS

Ans. 4 Reason: Resonance is possible in sp2 and sp-
hybrid carbon atoms hence all sp and sp2 hybrid carbon

5 4 3 2 1
atoms are in the same plane. CH; -C=C-CH=CH,

Cs and C4 are sp hybridized so C4, Cz, C3 and C4 are
linear.
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Ans. 7-chlorobicyclo [2, 2, 1] heptane Reason:
H Cl

7-Chlorobicyclo [2, 2, 1] heptane

Ans. @ Reason: @ Bridgehead free radicals

have pyramidal shape because due to steric strain, the
carbon atom carrying the unpaired electron cannot
assume a planar geometry.

Ans. 6 Reason:lt is evident from figure that B occupies
octahedral voids and thus, co-ordination number is six.

Ans. 5.49 x 10’ C of electricity Reason:

A** + 3e
3F 1 mole

=3x96500C=27¢g

Thus, 27 g of Al require electricity = 3 x 96500 C

—_— Al

.~ 5.12 kg = 5120 g will require electricity

_ 3x96500 o100 =549 107 C

Ans. (i), (i) and (iii) Reason: (i) High negative E° for
M™ + ne” = M means a high positive value for the
reverse reaction, M = M™ + ne”. This means M is
oxidized very easily. Hence, it is a good reducing agent.
(i) Reduction potentials of halogens are in the order :

Clz > Bra > l. Thus, Cly is reduced most easily and
hence is the best oxidizing agent.

(iii) The size of the halide ions is in the order CI” < Br™ <
I". Greater the size of the halide ion, more easily it can
lose electrons and get oxidizied. Thus | ions can be
oxidized most easily and hence have the greatest
reducing power.

Ans. Nal < NaCl < BaO < CaO

Ans. CO, Reason: AlFs—— Al"™" + F

Atanode 2F -2e— F»

Al,O3 + Fo—— AlF3 + O2

C+ 02— CO2

Ans. Zinc oxide can be reduced by C.

Ans. FeSO4 Reason: 2FeSO4s —— Fe203 + SOz + SO3

Fe203 + 6HCI— 2FeCI3 + 3H20

Yellow
soln.

FeCls + CNS"—— Fe(CNS)g +3CI”

Blood red
coloured soln.

Ans. [Ni(H20)s]**
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48.
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0
| || |
Ans. CH,—C—C—CH,, CH,—C—CHO and CHO—CHO

Ans- <0 )-cH<0)-o

CCl3
Ans. 2-Chloropropane-1, 3-diol Reason:
o & HO-CI
CH, =CH — CH,OH Anti—Mark
addn.
HOCH, — CHCI-CH,OH
2-Chloropropane—
1,3—diol

Ans. NH2 NHz, OH

Ans. Phenolphthalein Reason: Only Phenolphthalein
does not posses antiseptic properties.

Ans. conc. HoSOq4

Ans. CO Reason: KsFe(CN)s + 6H2SO4 + 6H.O ——
2K>S04 + FeSO4 + 3(NH4)2S04 + 6CO.

Ans. H3P02.

Ans. C;H4 Reason: Let the formula of the hydrocarbon
be CyHy. The combustion of the hydrocarbon can be
shown as :

C/H, + (x+%]02 - xCOZ+%H20

10mL 10(”!],“._ 10x mL
4
The first reduction in volume after explosion

10+10(x+%)—10x:20 =10+%=20

Thus, y=%=4

Volume of carbon dioxide produced = 20 mL
Thus, 10x = 20

X = 128 = 2. Hence, the molecular formula of the

hydrocarbon = CoHa.

Ans. 38.71 g Reason: . AT = 1000XKixw
Wxm
9.3 = 1000x1.86x50
62xW
< W =161.29

.. Ice separated = 200 — 161.29 = 38.71 g

Ans. 64157 kcal Reason: AH required for heating = (ms
AT)boiler + (MS AT)water

=900 x 0.11 x 90 + 400 x 1 x 90= 44910 kcal
Since only 70% of heat given is used up to do so.

44910x100

Actual heat required = = 64157 kcal
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Ans. 7.5 x 107 M min~' Reason:

2.030, [Ap] 2.303, 0.1
k= Sojpgioad - 2900 |
t [A]  40min ~0.005

=0.075 min™

Rate of reaction when concentration of x is 0.01 M
=k (X)

=0.075x0.01 Mmin™' =7.5x 10~ Mmin™",

Ans. 345, 414. Reason. 2C(s) + 3Hz(g) —— CzHe(g)

AHo= {ZXAsubH(C,S)} _{B.E. (C-C) }
3xB.E.(H-H) +6xBE.(C—H)

-85 = 2x 718 + 3x 436 — (X + 6Y)

X + By = 2829 (1)

Similarly, for CsHs(g)

2x + 8y = 4002 .. (2

from egs. (1) and (2)
x = 345 kd/mol ; y = 414 kd/mol.

MATHEMATICS
2 2\2
Ans.16 Reason : Let E =w
mn
2 _ 2 2 . 2
g MEn)Tm-n)” o _ (2tan2A) (25|2A)
mn tan“ A—sin“ A
—~E- 16tan®Asin?A
2
sin? p| 1-C0S°A
cos“ A
161&rr2/§+n2/
=Es ja‘ne/;sw@/
Ans. 4. Reason : s = W=21
A= \Js(s-a)(s- b)s c) =21.8.7.6 = 84

Inradius = 84/21 =

2

Ans. +1 Reason : We have (tan ™' x)° + cot ' x)% = 5%
2

= (tan " x+ cot ' x)? —2 tan '1x(2 —tan™ 1xj 5;[

=T 2 %an " x+2tanx)? =
4 2

2
= 2(tan”'x)? —mtan”" x —3% =0

= tan‘1x:—5,% = tan 'x=-% = x=-1,
4 4 4

Ans. (3, 7).
Ans. 0 Reason Put A = 0 on both sides.
0o -1 3
1 0 4 =t=>-12+12=t
-3 4 0
Ans. (0, «). Reason: We have, f(x) = logx — _2x
2+X

Lt = 1_|:2(2+x))—2x}:(x+2)2—4x

X (2+x 2 x(2+x)2
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2 2
- X +42: (: +4)X2 >0,forx>0

X(x+2) X“(x+2)
.. f(x) is increasing for x > 0.
Ans. tan "' (1/2) Reason: We know that PT bisects
ZNPS.

Let ZNPT = ZTPS=6/2. Then, ZPSX = 6.

X / X
v
~tano= 1970 _iane-2
16-4 3
2tan8/2 4 0

> === = 3tand=2-2tan2?
1-tan®0/2 3 2 2

7+3tanf—2:0
2 2

= (2tan9—1J[tan9+2J =0
2 2

= 2tan®

0 1 0.
= tan—=— - —is acute
2 2 2
= 9 _ian (1J = /TPS = tan™ [1J
2 2 2
Ans. 1255 sg. units Reason: Let the vertices be A (1,
2,3),B (2,5, -1)and C (-1, 1, 2), then area of A ABC =
1|FB><FC|
2
1.~ 2 0 RS 1 i ] k
= —|(i+3j-4k)x(-2i—-j—-k)| ==|1 3 —4|.
2 2|2 1 A
x-1_ y-1 z-1
Ans, —="—— == Reason: Line is L to 2x + 3y +

2 3
z + 5 =0 means line is || to normal of the plane. D.N. of
the normal are 2, 3, 1.
Ans. x + y + z = 0 Reason Any plane containing the line
X _Y=8 242 i+ 1) 4b(y-8)+C(z+2) =0

-3 2 1
Where -3a+2b+c=0 ... (@)
This passes through (0, 7, -7)
~.a+4b-5c=0 ... (3)
From (2) and (3), we get
a b ¢

-10-4 1-15 -12-2
Hence the required plane is x
i.e,x+y+z=0.

a_b_c
1 1 1
+1+y-3+z+2=0

- = -
Ans. -3/2 Reason (a+b+c
52 52 52 L, 5 S
a+b +c +2a.b+2b.c+2c.

)=

5
a
2 - = - -
—a®+b%+c? +2a b+2b c+2c.a

- e e e
= (0)=2(a.b+b.c+c.a)+1+1+1
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e e T
= (a.b+b.c+c.a)=—=

Ans. F» U F3 U F4 U F;. Reason : Since every
rectangle, rhombus and square is a parallelogram so

Fi=F2UF3UFsUF;.
2

Ans. o, w=—1i£i . Reason : w*c‘”z =
2 2 Cc+amn+bw

aw+bw? +co’

1 _ e
w(c+aw+b032) o

=.

xaxb b+a
b axaxb

Ans. H.P. Reason : Here,

(><—a)2—b2+(x—b)2—a2_0
b(x—a) a(x—b)
:(x—a—b){x_aer x—b+a}=
b(x—a) a(x—-b)

= (x—a—b){a(x—a) (x—b) + ab(x — b) + b(x — a) (x -

b) + ab(x—-2a)} =0
= x(x—a—-b){a(x—a)+ (x=b)}=0
2, .2 2 1.2
= x =0, a+ b, so,X1=a+b,xa=al b ,X3=0
a+b
NOW,X1—X2—X3=C:>C=% = a, c,bareinH.P.
1. X , if 0 <x <49
Ans. 50 Reason: We have, {2 100} { 1,50 < x <99
Thus, 1 + 1+i + 1+i +ot 1+£ =50.
2 2 100 2 200 2 100
Ans. f(x) = log x Reason ...
Ans. 12 Reason: Required limit
— i 2f'(x)—6f'(2x) + 4f (4X)[9f0rmj
x—0 2X 0
- Jim 2f "(x) —12f "(2x) + 16f (4x)=3f“(0) 12

x—0 2
Ans. Y . Reason : Given x° y% = (x + y)P*9. Taking long
X

on both sides, we get

=plogx+qlogy=(p+q)log (x+Y)
Diff. both sides w.r.t. x., we get

ol
X+Yy dx

X ydx
_, (a_p+a)dy _p+a_p
y X+y/)dx x4y X

_ [9x+ay-py-aqy|dy _px+gx-px-py
y(X+Yy) dx X(X+Y)

_ [Gx=pydy _agx-py  dy_y
y(x+y) Jdx X(X+Y) dx X

X 2,2
Ans. = . Reason:u = e* Y
y

o o gy M
ay

2 2
eX +y 2
™ (2y)
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80.

81.

82.

83.

Ju
% 2 _X
u 2ye* N y
ay

T xy? . . :
Ans. e Reason: z = ™ ; x = tcost; y = tsint, then

dz_oz ok oz oy
dt ox dt dy dt
= Y y?(tsint + cost) + 2xy & (tcost + sint)

2.2, 3 .2 ; 2. 13
= t%sin“te’ cost sin“t(-tsint + cost) + 2t°sint coste
cost sin’t(tcost + sint)

[%J _T?(_WJ_JS
dt Jy x4\ 2 8
2

Ans. 4. Reason: The equation of the line isy — 3 =
3+2

x—0),i.e., x -3=0.
oog X= 0 ie x4y
Now, slope of tangentto y = L is = dy_ _702
dx  (x+1)

1
Let the line touches the curve at (o, B)
La+pf-38= OandB— — ...(1)

dy -C c

— =———=-1...(2 —

Kap)  (+1? . [0]2
p

=1 {using (1)orB =C
=pi=c=>@B-a)i=
=3-a=zxa
sLoo=1

So, ¢ = (1 + 1)? = 4. {using (2)}

Ans. 12.Reason: Since f(x) is decreasing in the interval
(=2, —1), therefore, f(x) < 0 = 6x% + 18x + A < 0.

The value of A should be such that the equation

6x° + 18x + A = 0 has roots — 2 and —1

Therefore, (-2) (1) =A6 = A =12.

Ans. f(2) does not exist. Reason: In the interval [-1, 2],
f(x) = 6x + 12 > 0. Hence f(x) is increasing in [-1, 2].
Now, f(x) being a polynomial in x is continuous in

-1 <x<2.Wecheckatx=2.

lim f(2—h) = lim 3(2—h)? + 12(2 - h) — 1
h—0 h—0

= (o + 1) {using (1)}
+ 1):3 a=0o+1

=12+24-1=35
lim f(2+h) = lim 37—(2+h) = 35.
h—0 h—0

Also, f(2) = 3(2)° + 12(2) — 1 = 35.
. f(x) is continuous at x = 2 and hence in the interval [-
1, 3].

Now, LF(2) = fim 2= =1(2)

h—0 -h
_im 3(2-h)? +12(2-h)-1-35
h—0 -h
2
_ im 3072280 oy
h—0 -h
RF(2) = lim (EXN=M@)_ pp, 37-(2+0) =85 _
h—0 h h—0 h

84.

85.

86.

87.

88.
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4
cos* x )

Ans. - +c Reason : fcos‘"’xsmxdx: —ft3dt=

4
cos* x

- +c, wheret =cos x.
nx—Xp + X' . -

Ans. X=X *XP peason Since the mean = x,

n
therefore sum of the n observations = nx .
When x, is replaced by x,’, then the new sum=nx -x, +
Xp’
nx — Xp +X'p

n
Ans. 4/7 Reason Let E1 denote the event “getting face

So, new mean =

marked i", where, i =1,2,...,6
Then, P(E;) = Ai [Given]
Clearly, Ey, E2, ... Ee¢ are mutually exclusive and
exhaustive events, therefore,
P(E1 UEz U ... U Eg) = P(S)
6 6
= Y PE)=1= D Ai=1=21A=1 = A=1/21.
i=1 i=1

P(E)=i21,i=1,2,...,6.
Required probability = P (E2 U E4 U Esg)
= P(Ez) + P (E4) + P (Es)
2 4 6 4
—t—t+— ==
21 21 21 7
Ans. 1/969 Reason Let A, B, C, D denote events of
getting a white ball in first, second, third and fourth draw
respectively. Then Required probability
=P(AnBNnCnD)
=P (A)P (B/A)P(C/AnB)P(D/ANBNC) ..(1)
Now P (A) = Probability of drawing a white ball in first
draw = 5/20 = 1/4.
When a white ball is drawn in the first draw there are 19
balls left in the bag, out of which 4 are white.
P (B/A) = 4/19
Since the ball drawn is not replaced, therefore after
drawing a white ball in second draw there are 18 balls
left in the bag, out of which 3 are white.
P(C/AnB)=3/18=1/6
After drawing a white ball in third draw there are 17
balls left in the bag, out of which 2 are white.
~P(D/AnBNnC)=2/17
Hence, required probability =P (AN BN C n D)
=P(A)P(B/A)P(C/ANnB)P (D/AnBNC)
1.4 1 2 1

= —X—X—X—=

471976717 969"

1 1 .
Ans. (0,2[1 \/EB Reason The equation of the
biggest circle is x° + y* = 12

Clearly, it is Centered at O (0, 0) and has radius 1.

Let the radii of the other two circles be 1-r, 1 — 2r,
where r > 0.

Thus, the equations of the concentric circles are:

Xyl = (1)
X+yi=(1-r? e
X +y? = (1-2r)° .. (3
Clearly, y = x + 1 cuts the circle (1) at (1, 0) and (0, 1).

This line will cut circles (2) and (3) in real and distinct

1 1
—|<1-r and | = <1-2r
A<

points if
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= i<1—r and i<1—2r

2 2
= r<1—% and r<;[1—J§j
i) v (443

a-a' b-b' c-c
A B C
A B’ (0}

Reason Let the given circles be Sy = 0 and S, = 0. Let

P, Q, R, S lie on the circles Sz = 0.

Since Ax + By + C = 0 cuts the circle Sy = 0 at P and Q.

Therefore, Ax + By + C = 0 is the radical axis of S1 =0

and S3 = 0.

Similarly, A’x + B'y + C’ = 0 is the radical axis of Sp =0

and Sz = 0.

The radical axis of Sy=0and Sz =0 is

S1-S2=0

ie,x(@-a)+yb-b)+c—-c'=0

Since the radical axis of three circle, taken in pairs, are

concurrent. Therefore,

Ax+By+C=0

Ax+By+C =0

and, x (a-a’) + y (b -b’) + ¢ — ¢’ = 0 are concurrent.

Consequently, we have

a-a' b-b' c-c'
A B C |=0
A B' c'

The equation of a family of circles passing through P

andQis

X +y?+ax+by+c+A(Ax+By+C)=0 (1)
Similarly, the equation of a family of circles passing
through Rand S'is

X +y?+ax+by+c+pu(Ax+By+C)=0 ..(2
If points P, Q, R and S are concyclic points, then
equations (1) and (2) must represent the same circle for
some for values of A and p.

Ans. =0

La+AA=a +pA
b+AB=b+ubB
c+AC=c +puC

—a-a+AM-uA =0
b-b +AB-uB =0
c-c+AC-uC' =0

GRCNC)
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Eliminating A and p from equations (3), (4) and (5), we

obtain

a-a' b-b' c-c'
A B C
A B' c'

Ans. 7/6 sq. units Reason We have, y = X + X + 1

:d—y:2x+13[d—yj =3.
(1.3)

= =0.

dx X

The equation of the tangenttoy = X* + x +1 at (1, 3) is y
-3=3(x-1)=y=3x.
The equation y = x* +x +1 represents a parabola

opening upward and having vertex at [—%%) Its

graph is shown in figure. The area enclosed by x = -1, y
=0,y = x* +x + 1 and y = 3x is shaded in figure. We
slice the shaded region into vertical strips.

Required area = Area of region OABC + Area of region
OCD

= {7y [ (4 - yz)dx

= J‘i(x2+x+1)dx+J‘;(x2+x+1—3x)dx

0 1
X3 X2 XX 5
X | 4| =X +X
3 2 | |3 .

- _1+1—1 + 1—1+1 = 7/6 sq. units.
3 2 3

X=—1

,3)D
2
y=x"+X+1 /[ y=3x
P(x,
X=—1 H S(x. y2)
X X
(1,08 Q 40
y




