Sequence and Series

SEQUENCE AND SERIES

EXERCISE-I (MHT CET LEVEL)

Q1 @
We have /2 +4/8+418++/32 +......
=1\/E+2\/§+3\/§+4\/§+ ........
= \/5[1+ 24+3+4+......... upto 24 terms]
2 24225:300\/5
Qz
Given,
2n

7{2.2+(2n—1)3}
=2 {257+(n-1)2)

n

=—1257 -1)2
(257 +(n-1)2}

or2(6n+1)=112+2n

orlOn=110, . n=11

Q3 @

p
Dl2a+(p-0d

Iroa+ @+

o %o
~\2) _P g
a1+(q_1)d d For a, P=lLa=41
2
8 1
= a, 41
Q4 (I

Lert the progression be, a+ d, a+2d
Thenx,=3x, = a+3d=3a

= 3d=2a.....(I)

Agaianx,=2x,+1

= at+6d=2(a+2d)+1

MATHEMATICS

Q5

Q.6
Q.7

QS8

Q9

= 2d=a+1...(ii)
Solving (i) and (i), we get
a=3,d=2

©)
a=25,d=22-25=-3.
L et n be the number of terms

n
Sum=116; sum=5[2a+(n—1)d]

116=2[50+(n— )(-3)]

or232=n[50-3n+ 3] =n[53-3n]

=-3n?+53n
= 3n*-53+232=0=(n-8)(3n—-29)=0
:>n:80rn:§,n'§ ..n=8

3 3
- Now, T,=a+(8-1)d=25+7x%(=3)
=25-21
.. Last Term=4

©)

(h)
o 2
n'term of the seriesis 20+ (N — 1)(— 5) .

For sumto be maximum, pth term >0

2
:204—(”—1)(—5) 20: n<3i

Thusthe sum of 31 termsismaximum and isequal to

3 40+ 30><(—E) =310
2 3

@
Series 108+117 +........ +999 isan A.P. where a=
108, common differenced =9,

n:ﬁ—ﬁzln—n:wo
9 9

Hencerequired sum

:%(108 +999) = 50 x 1107 = 55350

@
Wehave (X +1) + (X +4) +......... +(x +28) =155
L et n bethe number of termsintheA.P.onL.H.S. Then




Sequence and Series

Q.10

Q.U

Q.12

Q.13

X+28=(x+D+(n-1)3= n=10
(XD + (X + D) e+ (X + 28) =155

3%[(X+1)+(X+28)]=155:>X:1

)

Syn—S, = 2—2”{2a+ (2n-1d —%{2a+ (n-1d

= D4asand-2d-2a—nd+d} = 2{2a+ (3n-1)c}
2 2

13n 1
=—.—{2a+(@n-)d} ==
3 t2a+ (@n-Ddh =-S5
@
Iog\@x+log%x+log%x+ ...... +Ioglg§x=36
1 + ! + 1 + ..+ 1 =36
= logy V3 log, 43 logy §3 7 log, W3
1 1 1

(L/2)log, 3 (L4)log, 3 (L/6)log, 3

+ Lt 36
(1/16)logy 3

=(logz3 x)(2+4+6+.....+16) =36

= (logz x)g[2+16] =36

log x—1
=10g3X =3
=x=3"2=x=43
@

According to the given condition

1—25[10+14>< d] =390 — d=3

Hence middletermi.e. 8" termisgiven by
5+7x3=26

©)

an+1+bn+l B a+b

a'+b" 2

— an+1_abn+bn+1_ban -0

= (a-b)@"-b") =0

n 0
If 3" —p"=0.Then [%J =1=(%j .Hencen-o.

Q.14

Q.15

Q.16

Q.17

Q.18

@
Theresulting progression will have n+2 termswith 2
asthefirst term and 38 asthe last term.
Therefore the sum of the progression
=”L22(2+38) —20(n+2).

By hypothesis, 20(n+2)=200 > n=8

©)
Given M :a+b+c+d+e
5
— atb+c+d+e=5M
— at+b+c+d+e-5M=0
= (@-M)+(b-M)+(c-M)+(d-M)
+(e-M)=0
Hence, required value=0

@

Let four arithmetic meansare A A,, AgandA,.
So 3 A, A, A5 A, 23

ThusA,=3+4=7A,=7+4=1],
A=11+4=15A,=15+4=19

@

Giventhat m = P9t and = gP-at

m m V(2
ppratprat _ M M
n n

_ m

a -
(p+a-1)/2q
and m
n

(pP-D/2q
Now p'term = aPl= Lm(m
( mj(PJrq )2d | n

n

(p-1)/29-(p+a-1)/(2q) -v2
m m B
= m(_j — m( j — ml 1/2n]J2
n n

— 20?2 = Jmn
Second Method : Aswe know eachterminaGP. is
geometric mean of theterms equidistant fromit. Here
(p + g)"and (p—q)" terms are equidistant from term at
adistance of . Therefore, termwill be GM. of and.

@
c.a,b,caein G.P
2 2
gzgzr:%:%:rz :azvbzvcz
areinGP,

Mut Cer COMPENDIUM



Q.19

Q.20

Q.21
Q.22
Q.23
Q.24
Q.25

Q.26

Q.27

Q.28

Q.29

MATHEMATICS 3

@
2a=1+Pandg*=P
=>¢=2a-1=1-2a+¢=0

@

sum = g[9+99+999+ ...nterms]

= g[(lo—l)+(1oo—1)+(1ooo—1)+ ...nterms|

=g[(10+102 +10° +....+10") - n]

:§[10(10" —1)]_n 0.30
9| 10-1

_8 10" -9n-10
81

@

Giventhat x, 2x + 2, 3x + 3arein GP.
Therefore, (2x +2)?=x(2x +2)2 =x(3x + 3)
=Xx?+5x+4=0

> X+4)(x+)=0=>x=-1,-4

Now firstterma=x

Q.31

2(x+1)

Secondterm ar =2(x+1) =1I=

3
2(x+1 8
then4‘“term=ar3=X[ (x )} =7(X+1)3
Puttingx =—4

8 .. 27
To=—(-3°=-2L- 135
Weget T, 16( ) >

) Q.32

Te=32and Tg=128=a°=32 .. (i)
anda’=128 .. (i)
Dividing (ii) by (i),r’=4=>r=2

@

9 1
iesi itha=0.9=— r=—=0.1
SeriesisaG.P. with 10 and 10

1 1
_ 100 - 00
Slooza[l ' J:g 10" zl_Loo_
1-r 10 , 1 10

10

@

Given series 6+ 66+ 666+........ + upto nterms

Sequence and Series

6
=3 (9+99+999+..... upto terms)

= %(10+ 10% +10% +...ooce + upto terms)

_2[10(10"-1)
-3l 10-1

1 n
n] = 5[20(10 —1)-18n]

210" —9n-10)
27

@

a 3
——=4and ar =— . Dividi
Here 1t 4.D|V|d|ngthe£e,

3
rA-r)=1z0or16r2 -16r+3=0
or (4r-3)(4r-1=0

13 _(21)(,3
rzZ'Z anda=31 s (a,r)—(3,4),(l4) .
@

a )
E: 2 . (l)
2
a
=100 i
12 (i)

From (i) and (ii),

. .
7.7 =5.[ra=200-1) by ()]

20(1-r) _

5=5r=3=r=3/5
1+r

)

If n geometric means g,, g,, -..... g, are to be inserted
between two positivereal numbersaand b, thena, g,,
g, -0, baeinGP.Then g =ar,g,=ar”......... g=a"

b\ (0+D)
So b=ar”+1:>r=(gj

Now n geometric mean

b n/(n+1)
oy -an=a(?)

2 Method : Aswehavethem" GM. isgiven by

m
Gm _ a(ftj n+1

Now replacem by we get therequired result.
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Q.33

Q.34

Q.35

Q.36

Q.37

4)

Theroots of equation are 2 and 3
g:\/@:Z: xy=4

G=/(x+1)(y+1)=3=(x+1)(y+1)=9
LX=y=2

@
an+1 n bn+1

Asgiven —————— =
g a" +p"

= an+1 _ an+l/2b1/2 " bn+1 _ allzbn+1/2 -0

— (an+1/2 _ bn+1/2)(a1/2 _ b1/2) =0

= an+1/2 _ bn+1/2 -0 ( azb= a1/2 + b1/2)

(a\Jn+l/2 (ajo 1 1
=| = =l=|—| =>n+=-=0=n=——=
b b 2 2
@

Asgiven G:M

1 1 1 1

, + = +
“G2ox? G2-y? xy—-x2 xy-y

1 { 1 1} 1 1
= —_—t—=—=—
Xx-y| x y] xy G2

(€]
27 gla g21 931 32
where

2

a=2a=gja’=g a’ =gz ada’-32
Now 2xr%=32=r*=16=(2*=r=2

Then third geometric mean — 53 — 24 23 _ 15
2 Method :

3/4
By formula, G3 = 2(7j =2.8=16

@

Let T, bethe pth termand s thesum upto n terms.
S=1+3+7+15+31+....+ T,

Again S=1+3+7+15+......... +Tho1+Th
Subtracting, we get
0=1+{2+4+8+..(Th - Tn_1)}-Tn

L Th=1+2+ 22423+ .uptonterms

Q.38

Q.39

Q.40

Q.41

Q.42

n_
2-1

Now S=3T,=x2"-31

=2+22+2%+...+2M-n

n_
:2(22 11]—n:2”+1—2—n

=(2+2%+.42M—n=2"1_2_n.
Trick : Check theoptionsforn=1, 2.

@
Supposethat x to be added then numbers 13, 15, 19
so that new numbers X +13,15+ x,19+ x will bein

H.P

_ 2(x +13)(19+x)

15+ x
B T T T

= X2+ 31X+ 240 = X% + 32X + 247 = X = -7
Trick : Such type of questions should be checked
with the options.

@
Here 5t term of the corresponding
A.P. :a+4d:45 .....(i)

and 11t term of the corresponding
AP=a+10d =69

From (i) and (i), weget a=29,d=4
Therefore 16™ term of the corresponding A.P.
=a+15d=29+15x4=89 ,

....ii)

1
Hence 16" term of theH.P.is 39

@
Herefirst term of A.P. be 7 and second be 9, then 12t

termwill be 7+11x2=29.

1
Hence term of the H.P. be 5 .

(&)
Considering corresponding A.P.

a+6d=10 and a+11d=25= d=3,a=-8

1
Hence term of the corresponding H.P.is —

49
@

Mut Cer COMPENDIUM



Q.43

Q.44

Q.45

Q.46

MATHEMATICS

_(n+Dab
" na+b

7.3.6/13 126 63

SxthHM. X6 =7 =¥ =510 =120
6'3+E

@

If (b—c)?, (c-a)?, (a—b)? aeinA.P
Then we have

(c-a)?-(b-0)* = (a-b)* - (c-a)°
= (b-8a)(2c-a-Db)=(c-b)(2a-b-c)

()
. 1 1 1 .
Alsoif ——,————areinA.P.
b-c c-aa-b

1 1 1 1

Then c-a b—c= a-b c-a

b+a-2c  c+b-2a
= (c-a)(b-c) (a-b)(c-a)
= (a-b)(b+a-2c)=(b-c)(c+b-2a)

= (b-a)(2c—a—-b)=(c-b)(2a-b-c)
which istrueby virtue of (i).

@
Giventhat a,b,c inA.Pand b,c,d inH.P.

So d C——2bd
, 2b=a+c an btd

— c(b+d)=2bd=(a+c)d= bc= ad

@
2In(c—a) =In(a+c)+In(a-2b+c)
= (c-a)? = (a+c)(a-2b+c)

24+a%-2ac= (a+ c)2 —2b(a+c)

=c
=c?+a?-2ac=a’+c?+2ac—2ab—2bc

= b(a+c)=2ac= b(a+c)=2ac

= bzz;aC
a+c
@
n(n+1
Here T, _n(n+
2
Therefore S, = % {znz + Zn} - w

Q.47
Q.49

Q.50

Q.51

Q.52

Q.1

Q.2

Sequence and Series

(€)
Sum of cubesof ‘n’ natural number
_n%(n+1)? 15%(16)°

= 14,400.
4 4

@

1 _ 1,
=n-=(1-3")=n+=3"-
2( ) 2(

EXERCISE-Il (JEE MAIN LEVEL)

@

5= 222 [+ 1)+ 20)

=(2p+1) (p*+1+p)
=2p°+3p*+3p+1=p*+(p+1)°

(1 1 1}(1 1 1j
A0 [ MR | [
a b c/\b c a

2 1\2 1 4 1(2 2 1
(a bj[c b} ac b(a CJ b?
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Q.3
Q4

Q5

Q6

Q7

) Q8
3 _
Asa, a, a, ey a,areinA.P.weget,

az_alz%—azz ........... :an—an_lzd(saY)
N 1 _Ja-Ja _Ja-a
ow, \/a+\/€ a-a -d
Smilarly,
13-\ 1

S ——
fa A
—d

_ 1_61—{a1+(n—1)d}} 05

“al e

[Formulafor n term]
1] —(n-1)d

n-1

o e i

@

xeR

5" +57 a2 5% +5> areinA.P

a= (52><+ 5—2><) + (51+><+ 51—X)

a=(5"+5%)+5(5"+ 5—?
=(5°=5"2+2+5(5" -5+ 10

a=12+ (5X_5—X)2 + 5(5X/2_5—X/2)2

=a>12
@
1 1 1 1

S= log,4 " log, 4 " logg4 T log , 4
_1,1. 1 1
- 2 1 2/3 --------- 2/n
T + 3 Q.10

2 2 2

n(n+1)
l— An
@
Given that

S=12-22+ P42+ .. 20022+ 2003
=1+ (3222 +(52—42) + ...+ (20032 — 20022
=142+3+4+5+....+2002+ 2003

2003
= [1+2003] =2003 (1002)

= (2000 + 3) (1000+ 2) = 2007006

3+8£
n+1

34+(n—2)>L
n+1

_3
5
3n+3+408 3
=~ 3n+3+51n-102 ~— 5
= 15n + 2055 = 162n—297

= 147n=2352
n=16

@
Letthemeasbex,, X,,...x  so that
1x,X,..X ,31=T _=a+(m+1)d=1

+(m+1)d
.'.dziGiven: X7 :§
m+1 X

m-1
Ty _a+rd 5

" T,a+(m-1)d 9
=9a+63d=5a+(5m-5)d

30
m+1
=2m+2=75m-1020=73m =1022
1022
Mm=———-=
73

=4.1=(5m-68)

14

@
LettheGPbea, ar?, ard, ...
Weknow that sum of GP.ispossible= |r|<1

a a
_ _|11-=
SE1 :”_[ Sj

Mut Cer COMPENDIUM




Qu @

Given,

a 1
a,= 2.8 9n+l E:r’

n

VY

1 20
Zar ay(1-r*%) M_

r=1 1-r

w(iN

Q12 ()
since |r| >l'm<l

a ar

Xy = ar br abr?

a (-1 r+1 r’-1
Dividing (2) by (1), we get

xy abr® r’-1 ab

2 ; _?

z r’-1 cr

Q13 @)

The seriesisaG.P. with common ratio
1-3x 1-3x
=\ 1+3x ) 9=
1

1+ 3%
a _ 1+3x

PositiveS = t—r _1_ _(1—3xj
1+3x

Q14 (3
1 3 7 15
—t—t—t—+
2 4 8 16

o)

islessthan1sincexis

_1
2

Q.15

Q.16

120 my

Sequence and Series

(1)

The seriesis

1 1
2t _4

1
o

X2+ x4+ x%+.. )+(

+(2+2+..)

_X (x2n 1)

€
Clearly, the total distance desctibed

120><£+120>< 4><ﬂ
5 5

_120+2 4 4
- +120X —X —X —+...... to
5 5 5

Except inthefirst fall the sameball will travel twicein
each step the same distance one upward and seconed
downward travel.

.. Distncetravelled

® Final fall

Rebound and
second fall

120 x 4/5m

<

MATHEMATICS
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Q.17

Q.18

Q.19

Q.20

4

120+ 240| —2—

- 4
1-=
5

=120+240x4=1080m

@
The given product

1 2 3 4
225%5 """ :zs(say)
NOWS_1+2+§+i+
4 8 16 32
1.1, 2 3
~ 277816 32
Apply; (i) —(ii)
ES—E_,.}_Fi_’_
~ 27 48 16
U4 1
“1-1/2 2

= Product=2t=2

@

LetGPbea,, a,,..., 3, .... with first terma& common

ratior,

ak ak+1+ah+2 vak>0
saklzgk+aktl = >0
=1=r+r’=r’+r-1=0

—1++
- - 21+4 {r=-verejected}
_ J5-1
R {T =2sin18°
2
)
y=2.357
y=2.357357357......corerreeeen 1)
1000y = 2357.357357........... @)
S0 999y = 2355
2355
Y= "909
@
1
3+—(3+d)+ > (3+2d)+...

a—3r—l
=3r=

(i)

=8

Q.21

Q.22

Q.23

Sum of AGPupto oo

dr
a
ST 17 Y o)

b? - 2ac

= —bc2=ah?-2a%c

2a

= ab?+bc?=2ac=> =

b,
c

SDIO

areinH.P.

cr|o

a b
aeinAP= —, —
c’'a’

S S
Leth.R ea a+d a+2d

+..

o 1
a+(p-1)d’ +(q-2d)’

1
W—m = a+(p-1)d==

+(q—1)d:%,a+(r—1)d:

g+

=(q-r){a+(p-1)d}+(r—p
{a+(g-1)d}+..
1

==(q-r)+

u

~~—

%(r - p+...)

=(q-r)w+...=0
2

Itisan arithmetico - geometric series. On multiplying
Eq.(i) by 2 and then subtractingit  from Eq. (i), we
get

Mut Cer COMPENDIUM




S=1+22+32°+4.2°+...+100.2%
2S=1.2+22°+..+..+99.2%* +100.2"°

—S=1+2+2°+2%..+ 2% -100.2"°

Q27 @
1( 100 )
2-1 . 4, 4 2, ,2
— _§= 2% _1_100.2° Xy 2y and
—_1_ 00
=-8=-1-99.7 2x2y? + 7% > \[8xyz.
=S=99.2"" 41
Xy Z g
Q24 (3 Xyz
If aisthefirst term and d isthe common difference of
the associated A.P. Q28 (4
1 1 1 1 Since, product of n positive number is unity.
a:£+(2p_1)d’6:£+(2q_1)d = XXX X =1 L (i)
1 Using A.M.> GM
=>d=— 1
X +X+. X 1
2p - BTt (1, )
|
. A 1 1 2 oo
histhe2(p+q) termF:—+(2p+2q—1)d =S X FX Fennn +x, > n(@)"[Fromeq"(i)]
a
_1.1_p+q Q29 (9
P LetS=D, 5~
2 -1
oy 1& 1 1
Q.25 @ ‘;(r—l)(wl)‘z ;[r-frnj
a=b=c*=d'=kand ab,c,darein GP.
a,b,careinGP. = Sob?=ac :1{1_1+1_1+1_1+ 11 }
2 3 2 4 3 5 n-1 n+1
jkﬂy:kﬂxﬂjzz—:l.'_i 1
y x z whenn— o = 1 -0
= X,y,zareinH.P. n+
+ b,c,darein GP
o1 {Hl} _3
2 1 1 _ 2 2] 4
then;—y+t = y,ztaeinHP
So x,y,z tareinH.P Q30 @
1 1 1 72
Q.26 (2 LetS=1—2+2—2+3—2+ .OOZF
a+b+c
AM = A= < i i i
GM =G = (abo) NOW Seven= 52 * 42 + g2 T
. zabc 3G _1 {1+ I w}_i n? _n’
HM =H= b bc+ca ~ abibcrca T 22 2 32 22 6 24
MATHEMATICS 9

Sequence and Series

Equation whose roots are a,b,c
= x3—~a+b+c)x*+ (Zab)x—abc=0

3G3
= X3-3Ax%*+ e X-G*=0 Ans




Sequence and Series

1,11
Sodd = 2 T 32 +52 .00
:S_Seven

Q3L @
Pterm—1,2"term— 3,

7"term— 4,11"term— 5, ...
Series1,2,4,7,11...

nin-) n*-n+2
2 2
Ifn=14, then a, =92, 1fn=15m, then a,, =106.

=1+

Q32 @
3 15 63

Consider —+——+—_——+..... upto n terms

4 16 64

221 2-1 2°-1
T Ty T

upto n terms

1 1 1

terms
=(1+1+1+...uptonterms)

1 1 1
- §+?+¥+....uptonterms

2 1 3
22
47" 1
3 3
033 (2

3 (K +Dk-1) = 3K -3 (k)

n(n+1)

_[n(n—l)jz_
L2 2

Q.34
Q.35
Q.36
Q.37
Q.38
Q.39

Q.40

Q.41

n(n +1)[n(n—1) _1J
2 2

nN+n{ n’>+n-
-2 2

n*+n*-2n’-n®+n®-2n

3
3
@
()
(4)
@)
LetS=1(11)+2(2!) +3(3!) +...+n(n!)

5= Zr(ﬂ) Z(r+1 r!

r=1

i (r+1)r| rl
1

=(n+1)!-1

©)

12+ 222+ F+ 242+ 5+2.6°+ .....nterms

1)2 .
= w whenniseven
(n+1)2
124+2.22+3F+...2.n7 :nT

whennisodd n+1 iseven
1242.22+3F+....n*+2.(n+1)?

=(n+1)

(n+2)2
2

_(n+)n?
2

@

Given that,

12+22+ .. n2=1015
D(2n+1

n(n+ )6( n+ ):1015

Mut Cer COMPENDIUM




Sequence and Series

“a,B,y,6aninH.P.

_ 15x16x31 _
Putn=15= —— =1240=n=15 1 1 1 1 Ap
14x15x 29 o« Prvd
Putn=14 - ——— =1015=>n=14 But theno. evea—3d,a—d,a+d,a+3d
5
4a=6+4=10 or a:E
EXERCISE-II 11
< + ; =4 (Given) then
NUMERICAL VALUE BASED a—3d+a+d=4
Q1  [000Z 2a-2d=4
123 a-d=2
DUd 5 4UB x GUI6 271+§ 16 1
d=—
Now, S=1+E+i+.... 2
4 816 . o=1,p=2y=35=4
1.1 2 A=3, A+5=8 Ans
2 8 16
111 1 Q4  [0012]
S_E AT If 202 a4 2r areinA.P. then
204=202+24
1 = a*=a?+12
- ES— 4 = a*-0a?2-12=0
27 1
1-= 1++/4
2 Then aZ= \ZE
= S=1 al=ql=4
So the given product is 2. againl ‘1 B2 6—p2arein GP
02 [2500 (BY)?=1-(6-p?)
. = B*+p?-6=0
Let 1+ 1/50 = x. Let S be the sum of 50 terms of the prep
given series. . pe= ~1++/25
Then, P2
S=1+2x+3x%+4x3 +.... + 49x* + 50x*° () = 2,-3
XS= X+22+3x3+.... +49x* + 50x%° ...(ii) B2=B2=2
Sbratngm romt] ot ho PR p=4X2+2x2=12,
1— % Q5 (0003]
= S(1-x)= —50x*°
1- Let commonratiois—5
= §(-1/50) =—50 (1—x%) —50x*° 2
1 1
—S=50 = =
350 = S=2500 andS:izzazl
o d-r 1 7
1-—
Q3 [0003] 2°
4 1 jb:3&a:b
ot+tr=_, or=——
A A =b=3&a=b
o +r=4dar Hence, a=3
11 Q.6 [0001]
or a+?:4 0 T,=3+d,T,,=3+9d,T,, =3+33d
Again B+0=6p3 since T,.T,,, T,,arein GP
11 .
or B+g=6 (D)} TlOZ:TZT34
MATHEMATICS 11



Sequence and Series

= (3+9d)” =(3+d)(3+33d)

=d=0,1
henced=1
Q.7 [0012]
According to question,
log, z
log, x _ 199,z = (log x)3 = (Iogz)3
log,y log,x
=>X=Z
Since 2y° =x*+Z° = x*=y’orx =y
given xyz=64& x=y=12
X=y=z=4
&X+y+z=12
Q8  [%00]
a+tg+a,ta+a,+a,=225 .
= 3(a +4a,)=225 (sum of terms equidistant
from beginning and end are equal)
a+a,=7m
24
Nowa +a,+..... +a23+a24=7[a1+a24]
=12x75=900
Q9  [4
We can write the given equation as
1+1+1+}+i+...........
|ng(x 24816 J=4
3|0§]2(X2):4:>x2 =X =x=4
Q.10 [q]
T,= ARP =x
logx =logA +(p-1logR
Similary writelogy , log z
Multiply by g—r,r—pand p—q and add we get,
(g-r)logx+(r—p)logy+(p—q)logz=0
PREVIOUS YEAR'S
MHT CET
Q1 (¥
Qz (1
Q3 @
Q4
Q5 (9
Q6
Q7 (@
Q8 (9

Q.9

@

Given, M isthearithmetic mean of | and n.

()

and G, G,, G, aregeometric meansbetween | and n.,

14
n
5 G =In G, =17, G =1n=Ir=r= (—j

Now, G¢ +2G + G4 = (Ir)* +2(1r2 )+ (1r*)°

> /Xy orx+y> 2,/xy >16[--AM > GM]

Q10 (@
Qu @
Q12 (@
“1+n=2M
G, G, G, nareinGP.
=X (L+2r0+r8) = 14 x ré (r* + 1)2
. N(n+l ?
=1 XT I =Inx4M2=4IM?n
Q13 (3
Given, log,x+log,y>6
= log, (xy) 36 Pxy32°
= Jxy>2®
X4y
T2
SX+y>16
JEE-MAIN

PREVIOUS YEAR'S

Q.1

©)
aALA, ...A, 100

Wehave,100=a +(n+2-1)d

d:(loo-aj
n+1

(100-4a)
at+
Ao () 1
A, arn00-3)

_ an+a+100-a

21

an+a+100n—-na 7
= 7an+700=a+100n
Wehavea+n=33=a=33—n
2. 7(33—n)n+700=(33—n) +100n
= 231n—-7n?+700=(33—n) + 100n
= 7n?-132n-667=0

= (n-23)(7n+29) =

= n=23Ans.

12

0
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Sequence and Series

Q2  [4165]] Q4
" _n(n+1° s:1+§+%+2—32+3—?+...
S=1_ 1 (n+2) 6 6© 6° 6
n 2
(n+1 s 1 5 12 2
E:E'i‘g"rg"r?"r...
_ n(n’+2n+1)
n= (n+2) S 4 7 10 13
S——=l+—+—+5+—+..
6 6 6 6° 6
nn(n+2)+1]
T (n+2) 5s 4 7 10 13
P R e
. 6 6 62 6 6
Sn:”[n+n+2} 5 1 4 7 .10
6 6 6 6 6
, n+2-2
5= (ne2) 5 5 _,, 83,38 8,
- ST T e
2
S=m+l-"7—0
! (n+2) 2-s:1+—{1+—+i2+ }
6
1 50 ) 1 1
= n?-n)-2| —-——
Now 26+ 2. [( ) [n+2 n+1ﬂ 25,3 1 _, 36
36 6(, 1 6.5
1 [50x51x101 50x51 (1 1 6
T 26 6 2 52 2
=41651 s=5,36_288
5 25 125
Q3 @
a,2a . ,-a+1, Q5  [22
a=12a7=32az=6.. 3,6,9,12,15,17, 21 .... upto 78 term
5 o 11 1 5,9,13,17, ....upto 59 term
a:+ :_.a:+ ——.in+ — Common term of both the series
2 Tl AT 9,21, 33, -till 19 terms
© © © =9,d=12=a =a+(n-1)d
+2 2 +1 1 a=s, h
SOZa;M == Za;ml 5 Z% 3 =9+(19-1)12=9+18x 12
" " "2 a =225andn=19
Let Zin:p s, =a+a,] _ 1904 225) =19, 934 - 2003
i 2 2 2
1 Q6 (@
1 4
2(p B |_ 27 o
p—%—%=7[ 72) 49p 6 d=1, Zi:lai =192
7 atat+a+t...+a =192
n
1 3 2 2 1 1 —(a,+a,)=192
P w7 T w7 er 2% %)
' n(a+a)=384
7 n/2
P= o6 aso ) "'a, =120
a,+a,+ag+....+a, =120
MATHEMATICS 13



Sequence and Series

D@, +a,)=120

4

n(l+a+a,)=480 {-a=1+a}
480

ai+aﬂ=T—1 ..... 2

from(1) & (2)

384_480 ,

n n
384=480-n
n=96

Q7 4
X3y2 =215
AM.>2G M.

1
XAXFXAYHY S 32y
— e > (X°y%)

3Xx+2y>5. (215)%

3x+2y>523
3x+2y>40
(3x+2y),..,=40Ans.

Q.8 [1633]
24=23x3
acan’'t bemultipleof 2k or 3k
a=[1+2+..+100]-[2+4+...4+100]
—[3+6+9+..99]
+[6+ 12+ ...+ 96]

(50)(5D) _,(33)(34) , (16)17)

=5050-2

2 2 2
= 5050 - 2550 - 1683 + 816
= 2500 -867
=1633
Q9

S=1+23+3.3+..+10.3°
3s= 3+2.3°+..+9.3°+10.3°

—25=1+3+3+...+3-10(3)*

3°_1 0
—25:[ 5 ]—10(3)

. 20(3°) - (3° -1)
a 2% 2

Q.10

Q.U

_ 19-(3°)+1

_y_ D
B= 2 @ )

[40]

3,+3,=23,+1
=ar+ar=2ar+1..(1)
and 3a,+a,=2a,
=3ar+ar=2ar

= 2r’—-r-3=0
@2r-3)(r+1)
=r=-1,3/2

forr=-1

—a,-a=2a+1
-1
a= T(rejected)

(r =common ratio)

3
Hencer = > putin equation (i)

3.27 9
al2"8 2)7!
:al(12+287—36j —1

-
a+a+2a=ar+ar+2ar

Mut Cer COMPENDIUM
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Sequence and Series

—_—=—t—t— 4+ —+... (2)

=4+9+27 Equation (1) —(2)
- :>§—2+4+6+8+10+ ©)
= STy T g T oy T
012 @ 77 P07
Xx=1l+a+a&=..... 6s 2 4 6 8
1 :>?Z7+?+$+?+ ........... (4)
X=——"=a=1-—
1- Equation (3) — (4)
1 b=1
=— =b=1-—
’ 1-b G—S( —lj—2+2+£+£+
- 70 7 77T
zZ=T—=cC=1-—
e s 2 2
a b, careinA.P. 6_2:_:_><7
= 7 1_} 6
1 1 . 7
=>1-—,1-7,1—-— aeinA.P.
X y z
2x 7 7 (7Y
1 1 . = S= ><3 348:?:(_j
= - —,—-—,-= aeinAP 3
x>y’ oz
111 Qs @
:X:yazarelnAP 1
al,az,aa,...A.R;aI:Z;a10:3;d1:5
v by b, b, APib= 2ib = = :d,= =
i,2,8 4,5 . b P By A BT 5 P T 30T 5y
5 65 325 1025 2501 [Usingab,=1=a_b,;d & d,arecommon differ-
n ences respectively]
T=——
" 4nt+1 1
n a4-b4:(2+3d1)(—+3d2j
_ n _ n 2
T @ +12-(2n)? T (2n*+2n+1)%—(2n*-2n+1) 11 1
(363
1 1 1 3/\2 18
:4 2n2—2n+1 2n2+2n+1 (7j[8J (Zsj
RS | S O S S S S8 A
0= s 1= 4|1 575 13720042041
Q16 (3
Yy 1].1,20 5% m )=209f)  f1)=2
T4l 21] 4 221 221 n putx=y=1 f(2)=2.2.2=2°
x=1y=2 f(3=2.f(1). f(2)=2.2. 22=25
m+n=55+221=276 T =2{ 4"} =f(n)
Q14 @ f(otk)=2.f(0r).f(K)
10 10
S:2+g+j7'—§+$+$+... 2 fla+i)=2f @), ()
o =2f (a)[2+2° + 2°.....uptol0terms] G.P.
Considering infinite sequence,
4° -1
S—2+§+E+§+§+ 1 :2f(a){2[4—1]}
7 72 B () , 1o
=3 f@2@"-0)=—(2"-1)
MATHEMATICS 15



Sequence and Series

Q.17

Q.18

Q.19

=4f(a) =512
=f(a)=128
=128=2.4"!
=64=4"1=43
=n=4
@
1 1 1
=@ gt g 1saGh
Frd term= 1
2.3°
r= § ,h=10
2
10
3
S _ i 2 =i 310 — 210
23| 3, [ 39| 2
310 _ 210
T30
- k=300

310 210=(35—25)(3°+ 25)=211 x 275
=(210+1)(270 + 5)
=(6L+1)(6u+5)

. remainder=5 Ans.

(98]

g_1,5.19
9

65
=—+—F+—+—....
3 78 up to 100 terms

32 ¥-2 -2 F-2
3 2 3 3

2 22 2B
=100—<{—+— +— +...upto100terms
{3 7 3 P }

=100 2[1— @jm}
S=98+ 2@}100
-[S=98

[5264]

Sum of lementsinAnB

=2+4+5+...+200-6+12+...+198

Multiple of 2 Multiple of 2& 3i.e.6

-10+20+....+200+30+60+...180

Multiple of 5& 2i.e.10 Multiple of 2,5 &3i.e.30
=5264

..... up to 100 terms

Q.20

Q.21

Q.22

Q.23

[1100]
10 o . ..
A= Zizlzj:1m|n{|, i}
10 w0
B= 33 . )
A=3""" min(i,1)+min(i,2) +...min(i, 10)

1+1+1+1+...+1+2+2+2...42+3+3+3+...+3

19times 19times 15times

...(D)1times
B=Y"" max(i,1) +max(i,2) +...max(i, 10)

10+10+...+10+(9+9+...+9) +...+ (1) 1times
N A S

19times 17times

A+B=20(1+2+3+...+10)

= 20x 10;11 ~10x110=1100

©)

1
A -A.-A A
1 3 5 7 1296
1
A,) =——
() 1296
1
A4:E (1)
7
A, +A, =—
2t A= (2
1
236
A=1= A,=6=s A =36

A +A+A =43

(702

l,a,a,a,..,a4,77aeinAP

ie,1,50913..,77

Hence, a +a,+a,+..+a,=5+9+13+...upto 18terms
=702

[120]
-1 £-34+22-1
+ +
Ix7 2x11

§—§+f—§+?—f+
3x15
=14+2+3+...+15term

15x16

=8x15=120

16
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Q.24 26993] a+2d=-1
6 9 12
15 18 21 2 27 _d=3
In 11" set total no. of elements=2x11-1=21 1
Total number of element till 10" group gy —+-=-2 —oa+d+o+3d=-2
=3(1+3+5+..+19] q
First element of 11""group =303
21 & |a.=5
Sum of element of 11" group = — [2 x 303 + (10) x 3]
2 1 1
=21(303+30] Now —=5-=2-=-1>-=-4
=6993 p r
11 1
2a=—.—= a=——
Q25  [57] So 2a=pr = il
B p’
4C x — ,—BB,—°C_x — areinA.P 1 [ 1) -1
2 ! ! 3 6b==—. — b=—=—
6 8 6b=0s = 51 2)= P 2
2 Op3 Hencea'-b’=-10+48=38
_Zp=_12 )
p 213 p
Q.28 [27560]
B=E orp=-2 2
5 a=b =1, L_a,”_i &b =a +b_
AP
. B:E n>2
' 5 a=14a=32a-=5,..3=(2n1)
Now b,=a,+b =3+1=4
72 144 504 2 1
S ey
b,=a,+b,=7+9=16
b.=a +b,=9+16=25
- 50- 257 T
B? = X;,a.b =11+322+5F+7.4+..+20.15
Q26 [17] =S, =z [(@n1).m
6 1 2 22 2 2 =23P n*-3P n?
—+10 =ttt n=1 n=1
32 (3“ 3PP P 3} .
5 [15.16] _15.16.31
6 10(6°-1 L2 6
3 3 6-1 =28800—-1240
o2, 1-m. n=12 = 27560Ans.
Q.27 [ Q29 (2
2 _olr 2 _n/a 8=0,4=0
x*-8ax+2a=0(? & x*+12bx+6b=0(? a =3 —2a_:n>0
p+tr=8a g+p=-12b an+2 n+1-2(a -a)+1
pr=2a gp=6b n=0 a-a=2@a-a)+1
1 1 1 1 n=1 a,-a,=2(,-a)+1
—+?:4 —+==-2 n=2 a-a,=2(,-a)+1
p n=n an+2 n+1_2(a an)+1
1111 (a,,—a)-2(a,—a)- (n+1)
Now *» v+ g axisAPwith common diff. = d & first a,,=2a,,+(n+1)
P g n—n-2
term=a a-2a,=n-1
1 1 NOW, 8.8, —28,.8,, —28,,3,, + 43,,8,,
SH T4 Soraed=4 Sad=2 =(8,-23,)(8,~23,) = (24)(22) =528
MATHEMATICS 17
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Sequence and Series

Q.30

al

Q.31

Q.32

Q.33

Q.34

G

By splitting

1 1 j ( 1 1 j ( 1 1

- + - +o+ -

20—-a 40-a 40-a 60-a 180-a 200-a
(20—a)(200—a) = 256 x 9
2+220a+1696=0

a=8,212

Hencemaximum valueof ais212

[16]

o
N
N &

S=—+

NI
SRR

+
NP

N
Il
N |
+
o
VR
R
+
2|
+
N—

o
‘-b\lﬂ

NI
|
N
N

+

1-—

. S=a+d=a=4

orda,=16

[286]

1 1 1 k

+ +..+ =—

234 345 100.101.102 101

4—2+5—3+ 102-100 _2_k

234 345 100.101.102 101

1 1 1 1 1 1

==

2k

23 34 34 45
1 1 2k
23 101102 101

101 1

6 102
. 34k =286

@

Consider acasewhen o =3 = 0 then

f(x)=yx gx)=—

1o
Hzizlf (81

=1(9(0)

©)
an+2 an+l _an+1
serieswill sati sfy

a3, &334, as
12, 2.2 23

1 1

a‘n+1 — an+2 _a
a'rl+2 a'n+2

:% (a+a+..+a)=0
=f(0)=0

a, +

100 101 101102 101

Q.35

Q.36

1 1 1o 1 2r+1
- an+1an+2 B 2(r+1) B 2(r+1)
Now proof isgiven by
_H30 (2r+1)
S E2(r )

(1.3.5......'61) 2¥x|30 |61
= @230 230><|_0 260@_@
o =-60
[50]

f(x) =0= (x)*—q=0.
Rootsare p+./q, p—./q absolute difference between

rootsis 2\/6 .

Now (f(a)|=500

Leta,a,a,a aeaa+d, a+2d, a+3d
ff(a,)|=500

(&, —p)*—q|=500

= 9¢ q=500
4
Andlf(a)F = f(a,)P
(&, P)=a)*=((a,—p)*—q)?
=((a, )~ (a,)) (&, P)*—a+ (a,)*—9) =0

2
= Zd q+d——q 0

(1)

2q_10d2 q_5_ol2
4
:dzzﬂ
5

9 4,
From equation (1) ?q —-q=500

ﬂ:500
5

AndZ\/a=2><5—20=50

[142]

w2l
2

37 -

= szl(xi)2+() —2Xi

18
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Q.37

MATHEMATICS

Sequence and Series

19< a < 21

20
o[-(3) 2
20 2 4 1 a =
NOW=Zi:1( ) 1 212(1_2Tj Then4a1=d
-2 d=8
New sum of firnt tenterms
20 .
_Z 2:_><20><21><41 2870 810:1—20[2x(2)+(10—1)x8]
—Z Xi=5=3+23=4+33=+43=+.... AGP =5[4+72
i=1" 1 2 2 2 [ ]
=330
22 Q.38  [166]
_6(2 22°)
210 k
K1t k2 +1
12—£+2870 12(2—22j
o 2° 2% - K
B 20 k1(k2+|<+1)(k2—k+1)
7:_2858+(—_12+£in _ywl 1
20 (2® 2*%) 20 A k+1 k> +k+1
[x]=142 S Ty
21 3 3 7791 111
@
Give :l[l_i}
S 5 2 111
s 17 5 m
. 111 n
“IM2a +(5-1)d m+n=166
S[28,+(5-1)d]
228, +(9-1)d] Q39 [59
2 Let common differenceisd and number of termsisn
199=100+ (n-1)d
5 2a1+4d} 5 9
=>d=—-
9| 2a, +8&d 17 1
5la+2d|_5 n |d
9la+4d| 17 4 |33
_ 10 | 11
la+ad 1 12]9
9 a+4d| 17 .
- required answer =33+ 11+9=53
17a, +34d =9a, + 36d
8a =2d Q40 @
42, =d o
Now INN = ([2.22...2°][4.42..4"]) %0+
110<a, <120
110<al+(15—1)d< 120 — [ pr.+60)  g+2r.com) ﬁ
110<a +14d<120 _[ ' ]
110<a +14x(4a) <120 1
110< a +56a <120 _ 2(1830)_4”(";1) O e [% ]
110<57a <120 =5 em o8
110 120
57 57
19



Sequence and Series

_1830+n’+n _ 225

60-+n 8
= 8n?-217n+1140=0
n =20, E

8

3% (nk—k?)

(20) [ (20)2(21) } B (20)(261)(41)

(20)(2) [20_ 4_1}
2 3

w (10)(7)(19) = 1330

Q41 [1

21 21
§,= 5 (2A+20d)=—-(2. 10ar +20,10ar’)
(- A=10ar& d=10ar)
=21 (10ar +10.10ar?)
=21 x 10ar (1+10r)
a,=A+10d=10ar +10. 10ar’=10ar (1+10r) ......(1)
S21=21xa,,

Q42 @

3 (4n+3)—(4n—1)_§ 2 1 1
Zz"=1 (4n+3)(4n-1) _42”-1(4n—1 4n+3j

_3(r 1y 7
4.3 87) 29

20 Mut Cer COMPENDIUM



Permutations and Combinations

PERMUTATION & COMBINATION

EXERCISE-1 (MHT CET LEVEL)

Q1 @ I
After fi)fing 1 at one position out of 4 places 3 places Since "C,-n=35 = M— n=35
can be filled by 7 P, ways. But some numbers whose :
fourth digit is zero, so such type of ways = 6P, = n(N-1)-2n=70 = 2 _3n= 70
. Total ways="P,-5P, =480
= n?-3n-70=0 = (M+7)(n-10)=0 =
Q2 (@ n=10
Since"C,-n=44=n=11
Q10 @3
Q.3 (© 10!
Rank =(41x3)+(3!x2)+(2!x2)+1 A gets2, B gets §; 2181
=72+12+4+1=89
Q4 (b) 10! _ o
Wehave: 30=2x 3 x5, So, 2 can beassigned to either A gets8,Bgets2; g5 =
aorborci.e 2canbeassiggnedin 3ways. Similarly,
each of 3 and 5 can be assigned in 3 ways. Thus, the 45+ 45=90
number of solutionis3x 3x 3=27. Qu @
Numbers greater than 1000 and less than or equal to
Q.5 (d) 4000 will be of 4 digits and will have either 1 (except
No. of word startion withA are4 ! =24 1000) or 2 or 3 in the first place with 0 in each of
No. fowordsstartingwithH are4 ! =24 remaining places.
No. of wordsatartingwith L are4! =24 After fixing 1% place, the second place can befilled by
These account for 72 words Next wordisRAHLU and any of the5 numbers. Similarly third place can befilled
th 74" word RAHUL . up in 5 ways and 4™ place can be filled up in 5 ways.
Thustherewill be5 x 5 x 5= 125 waysin which 1 will
Q6 (d) beinfirst place but thisinclude 1000 al so hencethere
Number formby using 1, 2, 3,4,5=5! =120 will be 124 numbershaving 1inthefirst place. Similarly
Number formed by using0, 1, 2, 4,5 125for each 2 or 3. Onenumber will beinwhich4inthe
first place and i.e. 4000. Hence the required numbers
41413|2|1/=44321=96 are124+125+ 125+ 1=375ways.
Total number formed, divisible by 3 (taking numbers Q.12 @
without repetition) = 216 . A combination of four verticesis equiva
Statement 1 isfalse and statement 2 istrue. L . 1S EquUIVe
lent to oneinterior poin of intersection of
diagonals.
Q7 (b) ag
First prize can be givenin 5 ways. Then second prize
can be given in 4 ways and the third prize in 3 ways
(Since acompetitior cannot get two prizes) and hence
the no. of ways.
Q8 @
Required number of ways 802 =28 ..No. of interior points of intersection
=n¢, =70
Q9 @
=n(n-1)(n-2)(n-3)=5.6.7.8
MATHEMATICS 21



Permutations and Combinations

Q.13

Q.14

Q.15

Q.16

Q.17

Q18

Q19

Q20

Q21

Q2

-n=8
So, number of diagonals =8, —8=20
©
The number of three elements subsets containing a,

is equal to the number of ways of selecting 2
elementsout of n-1 elements. So, the required number

of subsets is ”’1C2

@
Thetwo letters, thefirst and thelast of the four |ettered

word can be chosen in (17)2 ways, as repetition is
allowed for consonants. Thetwo vowelsinthemiddle
are

distinct so that the number of ways of filling up the

two placesis => P, = 20.

@

A committee of 5 out of 6+4=10 can be made in

°C, = 252 ways. If no woman is to be included,

thennumber of ways =° C, = 6

... therequired number = 252 — 6 = 246
@

(©)

Sincethe5boyscan sitin 5! ways. Inthis case there
are6 placesare vacant in which thegirlscan sitin 6P,
ways. Therefore required number of waysare®P,x 5

(1)

It is obvious.
©)
Required number of ways= 27 _1-127 .

{ Since the case that no friend be invited i.e., 7(:0 is
excluded} .

@
Required number of ways

=1%c, x8C,; =15x8

©)

Q23

Q24

Q25

Q26

Q27

Q.28

Q29

Q30

Q31

"C,+2"C,1+"C,_,="C, +"C,_1+"C,_1+"C,_5

— n+lCr + n+1Cr71 — n+2Cr

@

Q32

"C,=66=n(n-1)=132=>n=12

@

"c, =153:M

=153=n=18

@
2. ®¢, {Sincetwo students can exchange cardseach
other in two ways} .

@
Since 5 are always to be excluded and 6 always to be
included, therefore 5 players to be chosen from 14.

Hence required number of waysare 14 ¢, = 2002.

@
Required number of ways= 510 —1

(Since the case that no friend beinvited i.e,, 1°Cy is
excluded).

@
Required number of ways =*C, x3C, =18

@

The required number of points
=8c, x1+%C, x 2+ (8c1 x4 Cl)>< 2
=28+12+32x2=104

@
16c, -8cy =504
@
CI%rly, n C3 = Tn .

So, "lcy,—Ncy=21= ("Cy+"Cy)-"Cg=21

nNCy,=210rn(n-1)=42=7.6 .. n=7

@
26 cards can be chosen out of 52 cards, in 52C,q

ways. There are two ways in which each card can be
dedlt, because acard can be either from the first pack
or from the second. Hence the total number of ways

_52C, . 228

@
Required number of ways
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=0C+°C,+°C+°C,+°C+°Co =22 -1=63

Permutations and Combinations

1
{ -+ nflowers garland can bemadein E(n—l)!ways}

Q3B (@ Q42 @O
Itis afundamental concept The number of ways in which 5 beads of different
colours can be arranged in acircleto form anecklace
Q34 are (5-1)!=41.
The arrangement cgn be make as. ] But the clockwise and anticlockwise arrangement are
+.+.+.+.+.+. de, the (-) signs can be putin 7 not different (because when the necklace is turned
vacant (pointed) place. over one gives rise to another)
Hence required number of ways 7C,, = 35 Hencethetotal number of ways of arranging the beads
='Cy=
= l(4 =12
Qx5 () 2
The selection can be madein 5C, x%2Cq e O
6!
{Since 3 vacancies filled from 5 candidates in 5C; Total number of arrangementsare -, = 360
ways and now remaining candidates are 22 and The number of waysinwhichcome O’s  together
remaining seatsare 9} .
=51=120.
Q% €) Hence required number of ways=360-120=240.
Required number of ways 9! x 2 0 @
{ By fundamental property of circular permutation} . Itis obvious.
Q37 Q6 @
. Since total number of waysin which boyscan occu Word MATHEMATICS has2M, 2T, 2A. H, E, 1, C, S
& Y Py Therefore 4 letters can be chosen in the following
any place is (5-1)!=4! and the 5 girls can be sit ways.
accordingly in 5! ways. Casel : 2alikeof onekind and 2 alike of second kind
i 41 x5! 3~ 4!
Hence required number of waysare 4! x o ’302 _ No. of words =C» Sl -18
Q.38 (d) Casell : 2dikeof onekind and 2 different
Leaving one seat vacant between two boys, 5 boys .3 7
may be seated in 4! ways. Then at I.€.,%Cy x"C, = No.of words
remaining 5 seats, 5 girlsany sitin 5! ways. Hencethe |
i 3~ 7 4!
required number =4 x5! ="Cy x'Cyx CTh 756
Q39 (o .
X - X - X - X - X. The four digits 3, 3, 5,5 can be Caselll : All aredifferent
41 i.e. 8C, = No. of words 8C, x 41 = 1680
arrabged at (-) placesin o101 6 ways. Hencetotal number of wordsare 2454.
Thefivedigits2, 2, 8, 8, 8 can bearrabged at (X) places
9 gedat (X) p Q.46 ©)
-5l Three vertices can be selected in °C, ways.
in ﬁways= 1ways.
Total no. of arrangements= 6 x 10 = 60 ways
Q.40 (d)
It is obvious by fundamental property of circular
permutations.
Q4 @
1
A garland can bemadefrom 10flowers in 3 (9") ways.
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Q.47

Q.48

Q49

Q50

Q.51

Q52

Q53

Theonly equilateral triangles possible are

AAA and A, A A

_2_2_1
5C, 20 10

@
Atleast one black ball can be drawn in the following

ways
(i) one black and two other colour balls
=3 Cl><6 C,=3x15=45
(ii) two black and one other colour balls
=*C,x°C, =3x6=18

(iii) All thethreeareblack => C,x° C, =1

.. Req. no. of ways=45+18+1=64
©

@

Since, 38808 = 8 x 4851
=8x9x539=8x9x 7x 7><11:23><32 ><72 x11
So, number of divisors

=B+ 2+ 2+ (1+1p=72

This includes two divisors 1 and 38808. Hence, the
reguired number of divisors=72-2=70.

@
Since the total number of selectionsof ¢ thingsfrom
n things where each thing can be repeated as many

timesasonecan, is "*'-1c,

Therefore the required number =3+6-1c, = 28

@

First prize may be given to any one of the 4 boys,
hencefirst prize can be distribbuted in 4 ways.
similarly every one of second, third fourth and fiffth
prizes can also be givenin 4 ways.

.. the number of ways of their distribution
=Ax4xAx4x4=45=1024

@

Three letters can be posted in 4 | etter boxesin 4% =64
ways but it consists the 4 ways that all letters may be
posted in same box. Hence required ways = 60.

©)

Let E(n) denotethe exponent of 3in n. The greatest
integer lessthan 100 divisible by 3is99.

We have E(100!) = E(1.2.3.4....99.100)
=E(3.6.9...99) =E(3.1)(3.2(3.3)........ (3.33]

=33+E(1.2.3......39)

Q.1

Q.2

Q3

Q4

Q5

Now E(1.2.3......33) = E(3 .6.9....33)

= E[(3.1)(3.2(3.3).......(3.1D)]

=11+ E(1.2.3...11)
and
E(@.2.3...11) = E(3.6.9) = E[(3.1)(3. 2)(3.3)]

3+E(1.2.3)=3+1=4
Thus E(100!) = 33+11+ 4= 48

EXERCISE-1l (JEE MAIN LEVEL)

@

As per the given condition, digit 1 should occur at
alternate places of the number and at the remaining 5
placeseither 2, 3, 5 or 7 should appear. Now when the
number starts with 1, number of numbers = 4° and
when the number startswith either 2, 3,5 or 7, number
of numbers=45

So, total number =2 x 45=2048 Ans.

@

1.0.3.@.5.6 .7

T | | |T

3C, - 2!-5C, - 41 = 6x120=720]

0

1+2+3+............. +9=45=0+1+2+3+...coorernn...
+9

All 9digit such numbers=9!

All 10 digit such numberswhen'0'included =10! —9!
So, total = 9! + (10! -9!) = (10)! Ans.

@

Total number of 4-digit numbers

=5x5x5x5=625

(as each place can befilled by anyone of the numbers
1,2,3,4and5)

Number in which no two digits areidentical
=5x4x3x2=120(i.e. repetition not allowed)
(as 1 place can befilled in 5 different ways, 2™ place
can befilled 4 different ways and so on)

Number of 4-digits numbersinwhich at least 2 digits
areidentical

=625—-120=505!

(b)

Total number of arrangementsof 10digits0, 1, 2, ...., 9
by taking 4 at atime =1°C, x 4!

we observe that in every arrangement of 4 selected
digitsthereisjust one arrangement in which the digits
arein descending order.
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Permutations and Combinations

.. Reguired number of 4-digit numbers. Q12 (O
10 | Total no. of arrangement if al the girlsdo not sit
_ C, x4l —0¢c sideby sideis =[all arrangement — girls seat side by
Al ‘ side]
Q6 ®) =8l —(6! x 31)=6! (56—6) =6! x 50 =720 x 50=36000
Q7 (3
Word QUEUE Q13 () ,
E—>20Q,U-2 Number of words which have at least one letter
repeated = total words — number of words
| E | | | | |=18 which haveno letter repeated = 10°-10x9x8x 7X 6
=69760
4!
2! Q14 (4
| 3 | £ | | | |_3 First we select 3 speaker out of 10 speaker and put in
- any way and rest areno restrictioni.e. total number of
3! 0 10!
21 ways = 03.7!.2!:?
[efufEe[efuf=1 Q5 ()
|Q | U | E | U | E |:1 17th upperdeck - 13 seats — 8in upper deck.
lowerdeck - 7 seats — 5inlower deck
rank Remains passengers = 7
Now Remains 5 seatsin upper deck and 2 seats
Q8 2 inlower deck
(2002)! for upper deck number of ways= "C,
002 - for lower deck number of ways= 2C
1000 = (1001)!(1002)! He= "
7.6
no. of zerosin (2002)! are So total number of ways="C, x *C,= Ty =21
400+80+16+3=499
no. of zeroesin (1001 !)2=2(200+ 40+ 8+ 1) =498
Ql6 @
(2002)! Even place
Hence no. of zeroesis 2 =1
o I IEI IEI IEI IEI |
Q9 (3) . There arefour even places and four odd digit number
Total number of signals can be madefrom 3 flagseach
of different colour by hoisting 1 or 2 or 3 above. total number of filling 4 ot el
ie 3p, +3p,+3p,=3+6+6=15 so total number of fillingis 75—, rest arealso occupy
Q10 @ S = ways
Total number of possible arrangementsis 3.2
4p X 6p .
2 41 51
o1 (@ Hencetotal number of ways= oo X 3" 60
First we haveto find al the arrangements of the word
‘GENIUS is Q17 (4
61=720 Peaches5 p, , P, , Ps, Pys Ps
number of arrangement whichin either started with G Apples3 a,,a,,3,
endswith Sis Hence number of ways=3C, x 5C, =30 Ans.
(5! +5! -41) = (120 + 120—24)= 216
Hence total number of arrangement which isneither Q.18  (3)
started with G nor endswith Sis.
(720-216) =504
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Q.19

Q.20

Q.21

Q.22

Q.23

2 Section A
9 3 Section B 4 are selected

4 Section C

required number of ways

A B C
2 1 1
1 1 2
1 2 1

Hence?C, - 3C, - %C, +2C, - 3C, - %C, +2C, - 3C, - °C,

=36+24+12=72Ans.

Alternatively:

o~ _ |7 6 5 4 ]= Ao

C, [C4+ c,+7°C,+"C,| =126-56
think!

72Ans.
3)
They can sit in groups of either 5and 3 or 4 and 4
8! 8!x 2!
xl+ —m— =
5Ix 3! Al x 4l x 2

required number = 126

3
Total number of waysis

6!x 3!
o =720x3=2160

@
First we select 5 beads from 8 different beads to 8C,
Now total number of arrangement is

4!

8Csx oy =672

@

HEEEEEEEE

¢]]

Total arrangement is oo 90720
3

NINETEEN
= N->3:I,T
E—>3
First wearrangetheword of N, N, N, l and T

[ 7]

5!
then the number of ways= 3

Now total 6 number of placewhich arearrange Eis®C,

Q.24
Q.25
Q.26
Q.27
Q.28
Q.29

Q.30

Q.31

Aliter:

Q.32

Q.33

Q.34

Q.35

5l
Hence total number of ways= 3 5C,

(d
(d
@

@
@
®)
@

Total number of ways of arranging 2 identical white
balls.
3identical red ballsand 4 green balls of different shades
|
_ 2 e
213!

Number of wayswhen balls of same colour aretogether
=3Ix41=6.4!

-, Number of ways of arranging the ballswhen atleast
oneball is separated from the balls of the same colour
=6.71-6.4! =6(7!' -4

(€)
only 7, 8 and 9 can be used
7!
9,9,9,9909,7 - = =7
Gl
7
9,999098,8 - Jg =21
Total =28 Ans.
(€N

Coefficient x¥°in (x +X2.....x%)° = coefficient of x*in (x°+
X' X8 =64471C =°C, =126

Alternatively: Give one appleto each child and then
for rest 4 apples=4*°-1C,_ =126

€)

(x+y+2)" — usebeggar]

@

3A+20.A.=3.2=6 ; 3A+2diff=3 ;
2A+2 0.A.+1D=3 = 12

©)

If 1 beunit digit then total no. of number is3! =6
Similarly soonif 3,5, or 7 beunit digit number

then total no. of no.is3! =6

Hencesumof all unit digit no. is=6x (1+3+5+7) = 6x
16=96

Hencetotal sumis=96 x 10°+ 96 x 102 + 96 x 10* + 96
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x 10°
=96000 + 9600 + 960 +96=106656 =16 x 1111 x 3!

Permutations and Combinations

{5—0}+[5—(3} =7+1=8
7 7

Q36 (O
(1+10+107+109 x £ x (6+7+8+9)=(1111) x64x30 Q.3  (0008)
=2133120 We know that anumber isdivisible by 3. If sum of its
digitsisdivisible by 3.
Q37 & Hence we must have
Total number of proper divisorsis B+7+6+4+2+(x+y)=3k
(p+1) (q+1)(r+1) (s+1)—2 (Number and 1 arenot 27 +x+y=3K
proper divisor) = x+yismultipleof 3
Hencerequired (x, y) order pairs
Q38 (I =
Qe —pae (0.3).(09).(15).(30).(39).(51),(9.0).(2.3
a+l)(B+1)(y+1)=432
E\I = 3%(55: 2 ) éz.s =43 Q4 (0002
no. of required triangles of ‘n’ sidespolygonis
432 45 n(n—4)(n—5)
2 JR. S . S A
6
Q39 (1) n=6
Here21600=2°.3%5 = (2x5)x24x x5! 6(6-4)(6-5 _
Now numberswhich aredivisibleby 10 = (4 + 1)(3 + = 6 =2
1)(1+1)=40
(2x 3x5) x (2*x 3 x 5" now numbers whichare Q5 (0005)
divisible by both 10 and 15 No. of different garlands = no.of ways by which we
=(4+1)(2+1)(1+1)=30 can put 5identical ballsin 3 different boxes=5
fg the numberswhich are divisibleby only 40—30= [possibilitiesare (5,0,0), (4,1,0), (3,2,0),(2,2,1),(3,1,1)
Q.6 [0010]
Here21600=25 3% 52
EXERCISE-III — (2% 5) x 24x 33x 5
Now numberswhich aredivisibleby 10
Q1 [0485] =(4+1)(B+1)(1+1)=40
aL 3L (2 x 3 x 5) x (2* x 32 x 5') now numbers which are
Man_7< ; Wife_7< divisible by both 10 and 15
3G 4G =(4+1)(2+1)(1+1)=30
3L and 3G areto beinvited. So the numbers which are divisible by only
Man's Wwife's 40-30=10
Total Ways
< ke ‘C,- Q7 [0126]
“C,=16 Coefficient x0in (x +x2....x5)% = coefficient of x*in (x° +
G L C,- X'....x%e =64-1C =°C =126
C,=1 Alternatively: Give one appleto each child and then
2L+1G 1L +2G (*C, for rest 4 apples=“+%-'C._ =126
-3C)
X Q8 [0672]
(°’C,-*C) =324 First we select 5 beads from 8 different beadsto ®C;
1IL+2G 2L+1G (*C, Now total number of arrangement is
C) 4
x Cyx 5 =672
(°C,-“C)=144 :
Q9  [0015]
Total = 485. Number divisible by 3if sum of digitsdivisible
case-| If1+2+3+4+8=18
Q.2 (0008) Number of ways= 120
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Q.10

If1+2+3+7+8=21
Number of ways= 120
If2+3+4+7+8=24
Number of ways= 120
If1+2+0+4+8=15
Number of ways= 96
If1+2+0+7+8=18
Number of ways= 96
If2+0+4+7+8=21
Number of ways= 96
IfO+1+3+4+7=15
Number of ways=96

case-||
case-l11
case- 1V
case-V
case-VI

case-VII

Total number 744

[10]

Ten digits can be partitioned into four parts as

1+1+3+5;1+1+1+7;1+3+3+3

(each partitioning has odd number of digits)

The number of ways in which these can be placed in
41 41 4]

the four spaces= o1t 3 + 3 =20ways

also numbers of arrangements of vowels=5!
Number of arrangements of digits=10!
total ways=20(10!) (5!)

PREVIOUS YEAR'S

MHT CET

Q.2

Q.3

Givenwordis'HAVANA'(3A, 1H, 1IN, 1V)
Total number of ways of arranging the given word
|
= & _ 120
3l

Total number of wordsinwhich N, V together
|
= > x 2! =40
3l

.. Required number of ways=120-40=280

©)
3 consonants can be selected from 7 consonants = 'C,
ways
2 vowels can be selected from 4 vowels = “C, ways
. Required number of words="C, x *C x5!
[selected 5 letters can be arranged in 5! ways, to get a
different word]
=35x6x120=25200

@
Since, telephone number start with 67, sotwo digitsis
already fixed. Now, we haveto do arrangement of three

Q4

Q5

Q.6

digitsfrom remaining eight digits.
. Possible number of ways =P,

8! 8!
= (8-3) ~ 5 =8x7x6=636ways

©)

Required number of selections
= 8C4 + 8Cs + 8C6 + 8c? + 8C8
=70+56+28+8+1=163

@

Thevolwelsintheword COMBINE’ are O, | and E
which can be arranged at 4 placesin *P, x 4!

=4l x 4! =576

©)

The number of waysin which 4 novels can be selectd

=°C,=15

4 novles can be arranged in 4! ways.

.. Thetotal number of ways=15x 4! x 3
=15x24x3=1080

JEE-MAIN

Q.1

Q.2

Q3

Q4

[18915]
b e {l,2,3...100}
Let A = set when b,,b,b, are consecutive

n(A) =

Simlarly B = set when b_b,b, are consecutive
n(B) =97 x 98

n(A NB)=97

n(A | B)=n(A)+n(B)-n(A N B)
Number of permutation= 18915

[1086]
Let abedisfour digit number thenfirst threedigit ‘abc’
should be divisible by last digit ‘o’
No. of such numbers
9x10x10=900
4x5x5=100
3x4x4=48
2x3%x3=18
1x2x2=4

[eRNoRNoRNoRNoN
TRTRTRTINT
abNwWN P

d=6,7,8,94x4=16
Total numbers= 1086

[40]
X X+ X+ X, X = 5

only onepossihilityi.e 3,3, 3, —2,-2

5
.. number of ways = 32> 1x2=40

[576]
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Q5

Q.6

Q7

MATHEMATICS 29

Sum of even digit—sum of odd digit=11n
Case-1— Sumof evenplace=10
Sum of odd places= 21
Sum of even place=10
(239)(1,27)(145)
Sum of odd place=21
(1,4,7,9)(34,5,9(23,7,9
=3 x4 x3=144x3=432
Case-2— Sumof evenplace=21 (5,7,9)
Sum of odd place=10(1, 2, 3, 4)
=3I x4!
=144
Total possiblewaysas432 + 144=576

(243) Q.8
Casel : When two zero

a00 ae{1,2..,9

So much numbers=9

Casell:  When onezero
ala ae{12..,9
aa0

Such numbers=9x2=18
Caselll : Whenno zero
aab

aba
baa
Such numbers=3x9x 8=216

Total =9+ 18+ 216=243

(56) Q.9

11Blue

16 cubes

5Red
x1+x2+x3+x4+x5+x6:11
X X220, X,X X, X.>2
Xz:%2+2 1'773,7°4'°’5 QlO
x3:t3+2
x4:t4+2
x5:t5+2
Xy s 1, X 20 s .
No. of solutions= C,=%C,=56 o1
(63)
atb+c=7,14,21
Casel: If atb+c=7 c=1 atb=6= 6 Cases
c=3 atb=4= 4 Cases
c=5 atb=2—= 2 Cases

Case?2:If atb+c=14
Cases

c=1 at+tb=13= 6

c=3 atb=11=> 8

Permutations and Combinations

c=5 atb=9= 9 Cases
c=7 atb=7= 7 Cases
c=4 atb=5=5Cases
Case3:Ifatb+tc=21 c¢=3 ath=18= 1
Cases
c=5 atb=16= 3
Cases
c=7 atb=14= 5
Cases
c=9 atb=12= 7
Cases
.63 numbers
[1120]
n(B)=10
n(@=5

The number of ways of forming agroup of 3 girlsand
3 boys.

:10C3><5C3
_10x9x8 5x4_ 1500
3x2 2

The number of wayswhen two particular boysB, of B,
be the member of group together

=8C,x*C=8x10=80

Number of wayswhen boys B, and B, not in the same
group together

=1200x 80=1120

@

To makeano divisibleby 3we can usethedigits 1, 2,
56,70r1,23,5,7

Using 1, 2,5, 6, 7, number of even numbersis
=4x3x2%x1x2=48

Using 1, 2, 3, 5, 7 number of even numbersis
4x3x2x1x1=24

Required answer is 72

[17]
*C,x°C,=168
b(b-1)(b-2)(9)(g—1)=8x7x6x3x2
b=8,g=3
b+3,g=17
[1492]
MANKIND
ADIKMNN
6!
A :E=360
6!
D :5:360
|
| =E:360
________ 2|




Permutations and Combinations

Q.12

6!
K :52360
4
MAD_ = §=12
41
MAI :§=12
41
MAK_ = §=12
MAND _ =31=6
MANI =31=6
MANKD __ =21=2
MANKID __ =1=1
MANKIND =1=1
[30]
case (i) whenfirstdigitis1
(T T O T
3x2=6 3x2=6 3x2=6
case(ii)
Whenfirst digitis2
A A
2 4 2 6
&:_}3 3x3=9

Total suchnumbersare6+6+6+3+9=30
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Binomial Theorem

BINOMIAL THEOREM

Q1

Q2

Q.3

Q4

Q5

MATHEMATICS 31

EXERCISE-lI (MHT CET LEVEL)

©) Q6 @

General term of the given binomial seriesisgiven by:

l_ nC6(21/3)n76(371/3)6 . . ; o
6 C,. (21/3)6(3—113)n—6 or gt-g*e"3=6"3 12 ) 10-T )
6 Tr+l _ 10Cr X_ {X—lm}
n 3
no—4=-1 = n=09
3 Putr =4, weget
1 _
©) T, = 1°C4.§ xCxt
r-1
Tr _15Cr1(x4)16r[x_:|-3j :15Cr,1)(6777r Th eff . t f X2 70
e s us coefficient o 243"
— =4 =r1= .
Q7  (d
8 C
o) Q ©
g 1Y Q9 ()
T..="C, (9%)*" [——]
X Q10 @
a3 Let T,,, termcontaining x%.
r 18~ o7 o
=(-r) *C9 2x PR
r Therefore ©°C X‘"(—lJ
isindependent of x providedr =12 and ' x3
thena=1.
= xMx B xS =77 =>r=11.
(© Hence coefficient of x2is **C,, or **C,
Put fog, x =y, the given expression becomes
(x+x)°. Q.1 2
T, =° C,.x3(x")? =10x** =10°(given) %7 x8Will occurin T;and T, .
Coefficientsof T, and T areequal.
= (3+2y)log,, x=5l0g,,10=5 78 bt .
5 ”c72“‘7(5j - ”c82”‘8(3) =n=55
= (@+2y)y=5=y=1— 3 8
Q12 (2
| | > x )" (2
= 10g,pX =10 10gx == Here T.1=°C. [?J (_J
X
18-3r i\ . ) .
() =°C, ng# thiscontains y-¢ if 18—3r=—9
1Y o .
Given, (X—;j andthe (r + 1)" terminthe i.e.ifr=9. Coefficient of -
9
- 9c, C2 _ 29— 512
expansionof (x +a)"is T(r +1)= "C,(x)" " a’ o 20 '
ST-2r=3=>r=2
%6 Q13 (3

21

.. 3 7 2
thus the coefficient of X* = 'C,(-1) =
2( ) 2x1




Binomial Theorem

As in Previous question, obviously the term

2
independent of x will be C _2,,1

S, =—=+2 =—+2.
272¢c, "¢, 1 T2

By option, (put n=1,2......) (a) and (b) doesnot

=2+1=3

"C,."Cy +"C,."C; +...."C,."C, =C2 +C2 +...+C2.

1
hold condition, but (c) n(n2+ ) ,putn=1,2......
Q14 (2
1\ S, =1,S, =3 whichiscorrect.
Middleterm of [X+;j isTg ="°C; .
Q15 (@@ vz 0
Q:16 © "C,+"C,=36=>N=38
1
Q17 @ T,=TT,=(2)° =2
3 2 2
_ _2n no2nt .
Middleterm= Tznz = Tna="CnX" aE .
Greatest coefficient of (1+ x)>™2 is Q23 @
2n+2)!
_ (2n+2)CrH:L _ ( )2 Q.24 ©)
{(n+D)%} Proceeding as above and putting n+1=N.
So given term can be written as
.19 4
Q @ £4NC1+NC2+NC3+m}
(L+3x+2x%)° = [1+ x(3+2X)]° N
- 6 6 2 2 1 1 e
1+ °C x(3+2x) +°C,x“(3+ 2X) ZHN@N_ﬂ:ﬁ:IQ 1_q) (-N=n+1)
+8C,x3(3 + 2x)° +6C, x*(3+ 2x)*
+9Cx5(3+ 2x)° +°C,x° (3 + 2%)° Q25 (2
Multiplying eachtermby n I the question
Only 1t getsfrom °Cyx®(3 +2x)° reducss to
- %Cex®(3+2x)° =x°(3+2x)° nooo1on 1o
-, Coefficient of =. Un-1t 3 (-3 5 (n-5)!
020 (3 ="C, +"C3 +"Cq +... = 2" .
Trick:Putn=1,2 S SR S et
e lig g 11 Thus 0=y " 3= "Bin-5) " "l
At n=1, 0T, 1TITS TS
1 1 1 1
At n:2, ZCO_E 2C1+§2C2:1—1+§:§ Q26 (3) , e . e
which is given by option (c). (@4 x4 X7+ x7)7 =1+ Xx)7(@+x7)
=(1+5x+10x? +10x> +5x* + x°)
21 3
Q ®) x(L+5x2 +10x* +10x°% +5x8 + x19)
% 2.%+3.—3+ ..... +n,—1 Therefore the required sum of coefficients
° ' ’ "~ —(1+10+5).25 =16 x 32 = 512
_N,pnn-h/L2 4 n(n—l)(n; ?1/23'2'1 + Note: »n _ »5=Sumof all thebinomial coefficients
: nn-1/1. inthe 2™ bracket in which all the powers of x are
=n+m—n+m—am+1=2nzﬂg§9 even.
Q27 (3

Trick:Put n=1,2,3 .....,then S1 =5=-=1,

Aswe know that
"Co-"CZ+"CZ-"CZ+..+(-1)"."C2 =0,

32
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Q.28

Q.29

Q.30

Q.31
Q.32
Q.33

Q.34

Q.35

Q.36

MATHEMATICS 33

(if nisodd) and in the question n=15 (odd).

)
(1.0002)**® = (1 + 0.0002)*®

=1+ (3000)(0.0002)+% (0.0002)% +

(3000)(2999)(2998) (0.0002)° +
1.2.3

We want to get answer correct to only one decimal

places and as such we have left further expansion.

= 1+(3000)(0.0002) =1.6 Q.37
©
10" +3(4™?) + 5Tekingn=2

10° +3x4* +5=100+ 768+ 5= 873
Thereforethisisdivisibleby 9.
(©

The product of r consecutive integersis divisible by

.38
r!. Thus n(n+2)(n+ 2)(n+ 3) isdivisible by °
41=24
@
(b)
(acd)
4) Q.39
. 1Y
We know that €= r{'j;[“ﬁj and 2<e<3.
S (1+0.0001)1° <3 (By putting n=10000)
Also (1+0.0001)® = 1+10000 x10~*
10000 x 9999 8
X 107" +...... upto10001 terms
= (1+0.0001)™® 5 2. Hence 3isthe positive Q.40

integer just greater than (1+0.0001)°®° > 2.
Hence (d) isthe correct option.

©)

We have 72 = 49 =50 -1

Now, 7%% = (7%)" = (50 — 1)**°

= 190.C,(50)"° (-2)° + *°C, (50) (-1)* + ...
+10C5 (50)°(-1)*°

Thusthelast digitsof 73© are *°C,,.1.1 i.e, 1.

@
111.....1(91times)

=1+10+10%+....+10%

_ 10" -1 @) -1_ t®-1

10-1

1
TN
—
ol
H
~—

_ [107—1

10-1

10-1

9

](14—'[+t2 +o+t12)

Binomial Theorem

, Where { — 107

=(@1+10+10% +.... +10®) A+ t + 1% + ... + t?)

111,
@
Expansion
3 311 2
=1+ 2(-2X)+=.=.=(-2
+2( x)+2 > 2( X)

... 1(91 times) isacomposite number.

w

X
Hence 4t term|s7

@

(a+bx)™?

a

1 b
—|1+—xX
(13

of

-2

a2

i

(

b
a

(1_2X)3/2

jx+...1

N 1
Equating it to Z_3X+""' weget a=2b=12.

@

Given term can bewrittenas (1+ x)2(1 - x)2

=(L+2x+ X)L+ 2x +3x% +....+(Nn-1)x"2

X" (n+ DX +...]

=x"(N+1+2n+n-1)+....

Therefore coefficient of yn is4n.

(N
(1+x)3/2—(1+1xj3
(L-x)?
31

143542 2,2 [1,3 32x°

= 2 2 2 2 4
L x)"2

_3,2
_ 8 = Sxeox)v2

@ X)1/2 8
:—§x2(1+1+...j:_§x2

8 2 8




Binomial Theorem

Q.41

Q.42

Q.43

@
Intheexpansionof (y/® + x1/1%)% , thegenerd termis

T

55 1/5\55— 1/10 55 11-r/5,r/10
r+1 = Cr(y ) r(x )r = Cry X! .

This T,,; will be independent of radicals if the
exponents r /5 and r/10 areintegers,for g <r <55
which is possible only when r = 0,10, 20, 30,40,50 .

.. Therearesixtermsviz. T;,Ty;, Tor, Tay, Tag . Tsg Which
are independent of radicals.

@

We know that n! terminates in O for n > 5 and 34n
terminatorin1, (- 3* = 81)

- 3% = (3%* terminatesin 1

Also 33 =27 terminatesin 7

. g8 _ 318033 terminatesin 7.

. 18314318 terminatesin’7

i.e.thedigitin theunit place =7.

©)

Let ustake

8 + aX + X2+ o + 8y X2 =L+ X + x2)"
Differentiating with respect to x on both sides
8y + 28X + ... + 203, X2 = n(L+ X+ X2 2X +1)

Putx=—1= a —2a, +3a; —.... + 2na,, =-n.

EXERCISE-IlI (JEE MAIN LEVEL)

1 15
Given expansionis (X4 —Fj

On comparingweget n= 15, x = x4,

TH~1 :15 Cf (X4)157r .[_%j
X
__15 Crxeoqr

SXOT=x¥=60-7r=32

=>T7r=28=>r=4
So, 5th term, contains x®

4
reief)

=15 C4X44X -12

Q1 @
X m+1 y m X
_15 32
2m+1Cm (y] [;j = 2m+1cm [gj — C4X y
< Thus, coefficient of x* =" C,.
Dependent upon the ratio y and m. Q4 (b)
Q2 (1 T,,,="C.a""b" where
T2: ncl (aJJ13)n—l (a3/2) =14 L .
—n=14 a=2% andb=32
n
; ng3 —a T, from beginning "C, a™°b°® and
2
Q3 (b T,fromend "C, b"°0b®
Weknow by Binormial expansion, that (x 12
+a)" a1
n-12
=" Cx"a’+" Cx"ta+" C,x"%a’ b 6
n-12  n-12
+"Cx"a+" C x"at +...+" C x%a" —~23 33 _gt
=n-12=-3
34 MHuT CET COMPENDIUM



Binomial Theorem

thepossiblesetof ris={0, 4, 8,16,...... , 100}

=n=9
Q5 ) no. of rational termsis 26
1 -10 Q14 (2
Expression=(1+x3%. X+; Ifne N&niseventhen
=(1+x3)®0xW0 1 + 1 + 1 +o +;
The coefficient of X2 inx2(1 + x?)® “(n-1)! 34n-3) 5in-5) (n-1! 1!
=thecoefficient of x2%in (1 +x%)% 1r, . . .
=%C_=%C, =%C, = H[ C,+"Cy+"Cy+...... + Cnfl]
Q6 (@ niseven = n—1isodd
(x+a)" =" C,x"+" C,x""a+" C,x"*a’ "C,,_, second Binomail coeff. fromtheend
1
+nC3Xn_3613 +" C4x“‘4a4 +.... = H[Cl +C+Cs+. + Cn—l]
=("C,x"+"C,x"?a’ +"C, x™a"....) + L1 a2
n! n!
+("Cx"a+" Cx"%a +" C, x™°a’) + ...
:.A + B L. (@) Q15 (2
Similarly, (x-a)"=A-B.....(2) middeterm=T,
Multiplying egns. (1) and (2), we get T,=T,,,=%C,.k*=1120
(Xz_az)n:Az_Bz = k=2
Q.16 (4
Ve
8-8 Egg ko 1Y
Q.9 @ (x +W) , n e N Independent of x
Q10 (@@ n e 1Y
QU (@ T =0 ) S
- 3nCr X3nk—rk—2kr - SnCr X3k(n—r)
Q12 (3 For Constantterm = 3k (n—r)=0=n=r
[ i 1]15 o T, =3"C, trueforanyread korK e R
X3 —X 2
Q17 ()
% 15-r N\ 3x
Ta= 1SCr[X j (—X Z) (3x +2)*2hasinfiniteexpansionwhen |57 <1
15-r 1 30-5r
Toa="C(-D) () * 7 ="C (-] (x) ° 22
=>xe| "33
Givenif 3055r =0thenT,,;=5m,meN
= r=6=T,=5m Q18 (2 t
Coeff of a'in
15-14-13-12-11-10 - - _
T, =1 (0= P e g (o + D" 4ot 2 (@t Hot D 0 A
- _ _ +(o+Q)™
=57.1311-= 5(1001) = m=1001 S az —qp#q
Leta+P=x& a+q=
Q13 (2 = xm—1+xm‘2y+xg“3);/2+ ...... ym-1
GTisT,,='°C,(2) * (3)* Ly (yY -
Theabovetermwill berational if exponent of 2& 3are =X 1_(1) + (}) RN + (Yj
integers.
ie 200" ong L must be integers
2 4
MATHEMATICS 35



Binomial Theorem

6
m 9
{1—(0 } Numerically greatestterm T, =°C,_(2)* (Ej
:Xm—l
1Y
X Q2 (I
n-1 n n-1
XML XM —y™ (gt p)" —(a+q)" & _yrd
= m _ X = o — =0 nCr +n Cr+1 =0 n+1
X X-y at+p-a-q r '
1 - - _ 1 _ 1 n(n+1): n
_(p—q)[((“-p) —(a+q) ] PO LA = x = >
= coeff of "C.p™ - "G g™ Q2
Coert or o p-q 20C _20 C
019 @ :>r+(r—10)=20:>r:15
(2x + 5y)*3 greatest formfor x =10,y = 2 18.17.16
1 1 . 18C _ 18 C15 _18 C3 — 816
N+l _1<r< Mt 123
X1 X1 Q24 (3
y y
Co+(Co+C)+(Cy+C+Cy) v
= L—1<r<i
o, L, +(Co+Citeirnnnnnn C..)
) 5 =nC,+(n-1)C,+(n-2)C, +...... C.
_ — .ol
Lo, 41 14 =C,+2C,+3C;+4C,...... nC,=n-2
3 3 3 3
366...... r<4.666=r=4
= T (on)g (10)* - Q25 (@
5 4 let the coefficients of rth, (r + 1)th, and (r +2)th terms
beinHP.
Q20 (d
When exponent is n then total number of terms are T 1 N 1
n+1. So, total number of termsin Then, =
\ "C. "C., "C +1
(2+3x)" =5
nC I’]C
Middletermis3rd. = T, =" C,(2)%.(3x)? =>2=—Ft=—
c:r—l Cr+1
4x3x2x1
= — T % 4x9x® = 216%° n-r+1 r+1
2x1x 2 = 2= +
r n—r
Q21 (I =n*—4nr +4r’+n=0
=((-2°+n=0
n+1 which is not possible for any value for n.
For numerically greatest term r = 141X =
a Q26 (b
39 _3 39 _3
Caa C C Ca
941 :>39 Cgr_l +39 C3r :39 Crz_l +39 Crz
4
_ _ 40
1+ 9‘ =%C, ="C,
=>r=6

36 Mut Cer COMPENDIUM



=r?=3rorr*=40-3r
=r=0,30r-8,5

3 and 5 are the values as the givehn equation is not
defined by r = 8. Hence, the number of valiesof ris

Q27 (d)

. 2n+1 28_1
=2"+ =
n+1 6
N 2"(n+1+2)-1_ 2°(6+2)-1
n+1 6
Comparingwegetn+1=6 = n=5

2"(n+3)-1 221
n+1 6

Q28 (3
"C ., 1 "C
C (r+3)(r+2) (r+))
| 1 . n+1Cr+1
=T r+3)(r+2) (n+y) Seeformulze)
) I 1 . n+1Cr+1
T3 (r+2) r+2
B | 1 . n+2Cr+2
TO(r+3)(r+2) n+2
) 1 ' n+2Cr+2
T @r+3(r+2) n+3
3l n+3

= Cr+3
(n+H(n+2)(n+3)

i()

r+3C

MATHEMATICS
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Binomial Theorem

~(n +1)(n+ 2)(n+3) ZOI "Cra

6
~ (n+)(n+2)(n+3)
[n+3c3 — n+3C4 +...... +=1)" n+3Cn+3]
_ 6 [n+3CO _n+3 Cl +n+3 C2]
(n+)(n+2)(n+3)
[ n+3CO_ n+3cl + ... +(_1)n+3>< n+3Cn+3 = 0]
6 ( _3+WJ
" (n+)(n+2)(n+3) 2
_ 3 (N*+3n+2) = 3
(n+)(n+2)(n+3) n+3
3 _ 38
Given, n+3 a+3
=n=a=a-n=0
Q29 (@
Q30 (2
uc, uc, g, . e
: 5 3 oo 11
] 1
= 12
{%-“C Jr12 11C1+% Ue, 4. +22 llC10}
_1 12¢c 120 120 +2c J
12 1 2 3 T eeeanns 11
11
-1
— = (012
(212-2) 6
Q3L (@
i nikCr = XC)’
k=1

LHS.=""1C +"2C +"3C +...... +'C
='C+"™IC+...... n=2c. +"ic,

I'+1 r+1,

C,=—=C, ="C
{ r+1 rel
="ICc,, +™IC +™C + . +"-1c,
—r+2 r+2 n-1

r+2Cr+1 + C, +n..i... +77°C,
:n 1Cr+1+..n...l.+ C
= Cr+l + Cr
="C.,,=*C,=> x=ny=r+1




Binomial Theorem

Q.32

Q.33

Q.34

Q.35

Q.36
Q.37
Q.38

Q.39

Q.40

Q.41

Q.42

Q.43

©)

22003= 8 (16)°

=8(17-1)

.. Remainder =8

©

For n=1, wehave;

X4 (x4 = x4+ (x+1) = X2+ x+1,
whichisdivisibleby x2+x+1

For n=2, we have; X™+(x+1)>+1

=X +(x+1)’ = (2x+1)(x2 + x+1),

whichisdivisbleby x? + x+1
©

23" _7n—1 Takingn=2;
2°-7x2-1

=64-15=49
Thereforethisisdivisibleby 49.
(b)

R=(3++/5)", G =(3-5)*
Let[R]+1=1

(v [ .] greatest integer function)
=>R+G=1(-0<G<])

= (3++/5)" +(3-+5)" =1
seeing the optionput n=1
| =28isdivisivieby 4i.e., 2!

(d)
(*)
()

@

3%0=(10-1)*°
20C,(10)0+........ +20C
Lasttwo digits=01

(10) (=1) +*°C,,,

199

@
Last twodigitsin 10! are 00 and third digit=8

@

10
10 n
S & _Sn-raa
- =
r=1 Cr—l r=1

10x11

=(n+1)x10—
(n+1) .

=10n-45

4

Co-efficient of x"in (1-x) ?=2*"'C =n+1

@

Q.44

Q.45

coef of x*in (1—x + 2x?)*2

- 12CO (1 _X)lZ (2X2)0 + 12C1 (1_X)1l (2X2) + 12C2 (1 _
x)%0 (2x?)? + above x* powerstermsof x*

- 12CO i lZC4 (_X)4 + lZC llC2 (_X)Z 2X2 + 12C2 1OCO 4X4
=2Cc,+12-1c,- 2+%C,- 4

=%C,+23- % Hc,+1C, - 4

_ 12C3 4 12C2 +3(1202 " 1203)+ 12(:3+ 1203 " 12(:4

12 12 12

12 12 12
C3 + 3( C2 + C3) + C2 + C3 + C3 + C4
12 13 13 13
= “C3+ 37°C;+ Cy+ °C,

= PG+ 3P+ M,
&)
. 4 2, 3\
We have coefficient of X" 1IN (1+ X+ X+ X )
. . 2\ 1
= coefficientof x* in (1+ X ) 1+ x)
= coefficientof x* in (1+ x)™ + coefficicnt
of x2 in11.(1+ X)"* + constant termis
HC, - (@+x)"
=*C,+11"C,+" C, =990

@
e +e> 5 5
LeteTzao+a1x+a2x +aa +...
X 5X
_ € _ 2
_§+e3x =a,+axX+aX" +..
By using
2 3
X— — —
e =1+x+ 2!+3!+ ..... and
2 3
X
e =1-X+———+....
21 3l
2 4
2X 2X
e 4e” =2 1+( )+( )

=a, +aX+a,x’ +a,a +...

:a1:a3:a5:....20
Henece, 2a1+23%+2535+ ...... =0

38
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Q46 (&
2
log, x (log, x
g, % (log, ) |
1 2!
1
elogez X_ eilogex _ eloge\/; _ \/;
Q47 (2

Thegiven seriesis

l1+a 1+a+a® 1l+a+a*+a’
1+ + + +
2! 3! 4l
1+a+a’+a’+..tonterms
Here, T, =

n!

_1(-an) g (1—a”j

(1-a)(n!) 1-al n!

ST +T,+T,+..100

1 [1-a 1-a% 1-&
= + + +...tow
l1-a] 1 2! 3!

_e-¢g° €e-e
l-a a-1
Q48 (3
e+
- =e4x+e—2x
e

2!
.. coeff . of X" = 4—n + (_2)
n! n!

Q.49

Q.50

Q.51

Q.52

Q.1

Q.2

Binomial Theorem
@

@

(1+x)?(1-x)7?

=(1+x2+2x) (1-x)?

Co-efficientof x* =°C,+°C,+2°C,= 16

@
(I+x)P=g+a +ax*+...+a x>
Put x =i,

(1+i)°=g-a+a+..+a +i(@a-a+... +a,)
a,—a,+a,+..+a =rea partof (1+ i)1°— 25¢cos10r/
4

a—a+.... =imaginary part of (1+i)¥*°=25sin10n/4
(1 + (27=2°

)
Sum of the coeff of degreeris
(1+x)"(1+y)"(1+2)"

(o[ Sredfitie ey

degreem=k+s+t=r
Y rc,-"c,-'c,
k,s,t>0
=the number of way of choosing atotal number r balls

out of n white, n block and nred balls.
—3n
=3c,

sum of coeff =

EXERCISE-III

(0960)

Coefficientof x7in(1—x+2x3)%°

genera term:

10Cr (1_X)10—r . (2X3)r; :I.OCr (1_X)10—r . 2r . X3r.

When r=0, coefficientof x”in*C,(1-x)"
=-1C..

When r=1, coefficient of x*in*°C (1-x)°-2
=20(°C)

When r=2, coefficientof x'in*°C,(1-x)®- 2
=180(-*C)

coefficent of x”=(—2C,+20-C,~180-¢C)) =(—120
+2520—1440) =960. Ans,

(000e)

Generd term

1 r
: 55(:r (y1/3)55—r . (XN\J

55—r r

:5C .y 3 .X10_
Termsfreefromradical sign, wehn

MATHEMATICS
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Binomial Theorem

55_ 55 Q.8 (0007)
r=0, 3 = 3 (Not possible) The general term
9-r r .
55-10 9 3x? -1 T o
_ — =C|— — | =(-1) °C. —X
r=10, —5—=1 ( 2] [3xj (-1 °C o
20 55-20 35 (Not ible) The term independent of x, (or the constant term)
r=20, =— ot possible
3 3 corresponds to x**¥ being
- 55—40:5 x%r18—-3r=0=r=6
' 3
55-50 5 Q9 (001
r=50, 3 3 (Not possible)

m
s= 2. ¢ “Cpyy

Termsfreefromradical sign=2. =

Q3 (000D (1+x)°=1C +Cx+...+°C x¥..(1)
' (1 + X)ZO e ZOC + 20C X + 20C 20 (2)
5 5 ) X+ 2C
(27)" =(1+26) " — Expand . Srepresentscoefficient of x™in (1) x (2)
Q4 (0o0D) Coefficient x™in (1 +x)*=%C_
2 .. For thisto bemaximum
2% =(1+7) m=15
=2C,+0CL.7+7° C,. 77 +... 47 C,, 77 Q.10 (0009)
r
. Theremainder = *C, =1. 1
0 Genera term : SSCr (y]JS)SS—r . [XJ‘O
Q5 (0001)
55-r r
39 = (3" = (81)™ = (1+80)"" [%C .y 8 .xO.
100 10 ) 100 100 Termsfreefromradical sign, wehn
= 1'% G( 80+ G(8) + .+ Gy( 80 55-0 55 |
=1+ 8000 + (Last digitin each termis0) r=0, 3 "3 (Not possible)
-, Lastdigit=1.
55-10
r=10, =15
Q6 (0001) 3
nc (ac) (L) o0, 22 Not possibl
Tr+1: Cr(ax ) [&) (|St r=2, 3 3 ( Ot possi e)
expansion)
LY =10 55-40 5
T,.="C, ()" [_Wj (IInd expansion) ’ 3
x’ power term inlst expansion is6thtermand x~* r=50, 55;50 =g (Not possible)

power termin lind expansion is7thterm, So , .
Termsfreefromradical sign=2.

Uca’h® =Cca’(-b) " = ab=1
Q7 (0012 PREVIOUS YEAR'S

Since, nis eventherefore (ﬂ +1j thtermisthemiddle Q.1 (4
2 Norestrictionon C and C,

terms C, gets atleast 4 and atmost 7
2 C, gets atleast 2 and atmost 6
T, ="C, (XZ)”’Z (lj — DAy Hence Required no. of ways = coefficient of x**in
51 " X = (X0 X+ X BX0). (X4 XXX,

e e (2 + X3+ XA+ X3+ X5)., (XO+X+X2.... +Xx¥)
=X =x"=n=12 =XO(LH+ X + X+ X2 (L X+ XX (X + X2+ X3

40 Mut Cer COMPENDIUM



Binomial Theorem

+x%) Q4 ®
=coefficient of x2*in(1+ X +Xx2+x2.... x*)? (1 +x + x>+ Given9'-8n—1=64a
3 + X+ 2+ 3+ 4
X3) (L +x+x2+x3+ x4 (148" —8n-1 | ) i i
(1=xT)? 1-x* 15 OLZTZ C,+"C;8+"C,8 +...
= Coeff. of x?*in 2" :
(1-x)* 1-x 1-x Now, 6"—5n-1=253
= Coeff. of x2in (1 + x5 —2x%1) (1—x*—x°+x°) (1-x)™ 145)" _5
. -5n-1
= Coeff. of x#*in (1 —x*—x5+x%) (1-x)* B= L
Coeff. of X"in (1-x)"is™*C, 25
—(21C _2B3C _22 18 = + + 5o+
(F'C,-%C,~2C,+¥C,) "C,+"C5+"C, 5
=2925-1771-1540+ 816 So—B="C(8-5)+"C(8-5) +...
=430Ans.
Q2 (2 Q5 (®
General team of 15
L] 1 —1\1®
5 11 ayier, —L rl]C i 2X§__1 :(ZXS—XSJ
O =l =GP R =0 3] Lxms 1
11-2r
= (_1)'11Cr 511—r X33-5r _ 15 % u %1 r r
2 T.,="C,|2x x5 | -(-1)
Now, termindependent of X in (1—x2+ 3x°)
5, 1 5 L, B
X 5y 2) will be, =(-1)" ¥C,-2%"x 5 x5
1520
= Cogff. of x°in =(-1)" *C,-2%"x °
(§x3—i) - coeff of ><’2(5><3 7)+3 Coeff of x~ |n( x® ]'2)11 Given coefficient of x*=m
2 5x2 T5x 15— 2r
33-5r=0 33-5r=-2 33— =-1-15-2r=-5
5r=—3 5
5r=33 5r=35 2r=20=r=10
5r=38 m= (_1) 10 , 15C10 215-10
33 38 m="C, 2
=5 (Notpossible) r=7 r= o (Not possible) Now for coefficient of x2
Hence, for r =7, termisindependent of x 15-2r =-3=15-2r=-15
( 1)7 11 C i r=15
7o (_1)15 . 15015 .Q1515=_1=n
111098 1 1 33 222 . igs ' 22(—1)2
4321 2222 555 200 'r=_5 5
Q3 Q6 (4
General term FPoR2=glon=(10-1)101
@ = Co(lo) 1011+C1(10) 1010(_1) 1+. 1010(10) 1( 1) 1010+C1011
- T 3 n _2 r I3 X 31+2r,-5r3 _1 1011
a7 | 37(=2)2(3°(X) g) s e 2 1 0
3r,+2r -5.=0 .. (@]
r, -11- r, +2I’3 = ]3.0 ..... 2 [Co10% + €, (10)™ (_1)1 et Crop (_1)10101 -1
From equation (1) and (2) K
r +2(10— 3) —5r.=0 302=(10- K-1)—4+4=[ 10K-5]+4=5(2K-1)+4
f+20=7r Soremainder R=4
1
- Q7 (4
(rla rza rS) (11 61 3) 10| 1 + 3 + 32 ""+32021
constant term = 77y 37 (3)* (-2)° (5)° I s M a |
=2 P T 3-1 2
A =9
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Binomial Theorem
(32)1011 _ 1
2

_ [10_ 1]1011 _ 1
- 2

Q.10
B [10"* - (10""°) -1011, +...+1011, (10)-1]-1
- 2
=50(int) +(1011) (5)-1
divide by 50
5055-1 5054 Remainder =4
= "5 5o > Remainder =
Q8 (1
S=(5+X)+x(5+X)* ¥+ x4(5+X)* 8+ ... +x3%, (x> 0)
X 501
( 5) -
S= (5+ X)SOO X+—
X
X+5 Qu
S=(5+ X)soo x50 _ (X + 5)501
—5(x +5)*®
l 501 501
S==((x+5)""—x")
5
1
coeff. of x1= 5 SC XX (B)
501-r=101=r=400
1 501, 400
= 5 C.o®
501, 400 } 501, 399
= 0101(5) X 5 = 0101(5)
Q9  [83 Q.12
10
[2x3 + gj
X X7n
X6n—5
Tr+1 — 100 (2X3)10—r (Ej X5n—10
' X xAn-15
3n-20
— 10-r ,30-4r nr X
10. (97 "'x7 3 on2s
ar=0,1,2,3,4,5,6, 7wewill get even powersof ‘x’
10 9 812 377
10, (2) +10, (2)°3 +10, (2)°3 +...+10. (2)°3
(243 =10, (2 +...+10¢ (2*(3)" +10, (2*F +...+10,, (3"
So, sum of the co-efficients of all the positive even
powersof x Q.13

=59 {10, 2 x& +10, (2)'(39° +10, (3"}

=59-3 {%Xg-ﬁ-loxz-%?)}

= 510_39(60 + 23) = 50— x 83
So,p=83
[102]
4OC +41C +42C + +60C = m— GOC
0 1 2 207 n " ( 20)
nCr + ncr_1 - n+1Cr

- 41C0 + 41C1 + 42C2 +.. + 60C20 ( 40C0: 41C0)
=%2C +%C,+...+%C,
—60C +60C =6l1C = meoc

19 20 20 n 20
_, 6! m ( 60! j

20141 n\ 20140!
- 61l_m
41 n
m+n=102
©)
NN

~ X2 60-r Y2 r

Tr+1 - 60Cr (Wj [Fj
3r-60 180-5r
=0C 5 4 %
B 210=>r=24
|60
Coeff. of x10= 6OC2453 =124|36 53
514

Powersof 5in=%C,,.5°= =] x53=53
(57
coefficients and there cumulative sum are :

- 'Co 1

N 2.'C 1+14

N 22.7C, 1+14+84

N 2°. G, 1+14+84+280

N 2*.7C,  1+4+84+280+560=939

- 2°-'Cs

30-20>20n2n-25<0nnel
s 7<n<12
Sum=7+8+9+10+11+12=57

(286)
C+32C+5.3C+....upto 10terms
T=(2r-1)rC=2r’C -r.C,
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RHS

Q.14

Q.15

MATHEMATICS 43

T

sn 2Zr2c ->rC,
2(r2=r+r). C—rC
=(2r(r-1) + 2r)C rC
2r(r-1)C+rC
=2n(n-1)"*C, + n™C |
=2n(n-1). 28+n 2
=n.2%{ (n-1)+1}=n2.2°

3 —‘

(: +_E;,.+ EE, ..... + Eggl (?.lfs
2 3 11

[@x

@+x)" c,x?
11

11
X:l:z——i:C0+&+
11 11 2

21 _1 (.24
11 2 -1

211 (a.2)
11 2F-1
201

) -1

T 2Bx11

a=275

B=11

. 0+B=286.

Infinite solutions are possible.

Bl

-.100.2° =

225.2° =

Q.17

)
(2021)23 = (7x288 + 5)2%

=25C (7 x288)%— ... 28C, (7% 288)°x5

2023

remainder =+5
(h)

31
3. 3
Z Ck ! Ck—l

k=1
=%C,-¥C,+¥C,-*C, +..+ *C,,- *'C,,

_3~ 3 31~ 31 3~ 31
=7C, 7 Cyy +7C,-TCyy +..+7C,, - T C,

Q.18

62
="Cy

Similarly Q.19
30 39 0 '

) G Ca=
k=1

60
C29

Binomial Theorem

_ 60! [62:61
291311 30-32
60! (2822]
3031\ 32

. 160 =16x 2822
32

=1411

@

12
(Zx:" + ikj
X
: 3 12—-r
{,, =C,(2x) (X—j

x¥ -2k _ constant
2 3r—12k+rk=0
3r

12—r
.. possiblevaluesof rare3, 6, 8, 9, 10 are corresponding
vauesof karel, 3,6,9, 15
Now *C, =220, 924, 495, 220, 66
.. possible values of k for whichwewill get 28 are 3, 6

= k=

(23]
(1+x)P(1-x)

{1+DX+P(|0 ) 2}[1 qx+q(q ) 2}

coefficientof x = (p—q) =3 (D)

P(P-1) | q(qz—l) _pg=-5

coefficient of x, =

P>+ —p—q—2pq=-10
=(P-9°—(p+g=-10
=p+q=19

@

() and(2)

p=8

qg=11

Now, (1+Xx)8(1—x)1

= (1-x?)8%(1-x)®
[1-8x7[1—3x+3x*>—X7|
coefficientof x*=—1+24=23

(99
1+(1+2%)(2%°—
m=1,n=98
m+n=99

1)=2%

(6006)




Binomial Theorem

Q.20

Q.21

Q.22

15-r (1— X)E

15 ZJJS
T.. =" C (£'x"%) t

Q.23

15-r

=®CtP¥¥x 5 (1-x)

Fortermind.of t = 30-3r=0=r=10
T, =5C X (1x)'="C  (x3)

r/10

Q.24

15.14.13.12.11
45!

= 8K = 6006

@

20
(P +Dr!
x=1

K=

Q.25
- i((wl)2 -2nr!
= i((r+1)(r+1)! —r.r!)—ir.r!

=§;((r+1)(r+1)! —r.r!)—i((wl)!—r! Q.26

= (2L[21-1) - (21-1)
=20.211 =22! -2.21!

(221)
ZlKU:le(loCK)z

10 10
ZK:I(K 'locK )2 = ZK:l

—1002 CK 1 10 K

(10.°C, ,)?

18!
100(%C)) =100| o;;
= 4862000 =22000L
Hencel =221
G2
T5 - nC4(2ﬂ4)n—4(3r]J4)4 _%

T.s "C(@H'@E") 1 Q.27

Lo=84

)

72022 + 32022

= (49)1011 + (9)201

= (50 1)1 + (10 1)
=65L-1+5K-1
=5m-2
Remainder=5-2=3
@

(2021)2 + (2022)%02t
(2023 -2)*22 + (2023 —-1) 22
(7x—2)%2 + (Tx—1)%2
Remiander

(23)674 _ ( 1) 674

(8)674 _ ( 1)674
{(7+1)"-1}

e (1)674 _1

=1-1

=0

@

Z:in,JzonCinCi = Z#j nCi 'ncj _Zi:j nci -an
= Ziﬂ' "G = Zin,j:o "G'C, _Zi:j "G'C,
=(2”)2—(C§+Cf+

e 22n _ ZnC

n

...+Cﬁ)

[180]

Bl
(22331 5
5l
(14331 5

(22191 o

Bl
(21631 >

5!
4,911,1)—> 3

5l
(661115~
Addall
= 30+30+30+60+20+10=180
[24]
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Q.28

MATHEMATICS

9 term is greatest so
T>T,&T>T,,
"C,3"¥(6x)®>"C 3""(6x)'& "C,3"5(6x)°>"C,3"*(6x)°
n n—-8 8 n n—9 9
G 3T pgq, G300
c, 3" (6x)’ C,3"°(6x)

n-8+11 6001 19+ L o
3 9 3

6.

n;7 >1
8

(IR
N w

>n—9+1_2_§ 3(n—7)>1
9 2 8

3(n-7)>8 9>3n-24

3n>29 3n-24<9

29

n>? 3n<33

=n, =10

%<n<1 n<11

1

1006310—666 10C6 6°
k= 10C33763 :10C3 '?ZJA

k+n=10+14=24

(&)

(11)2002 = (9 + 2)101 = 9, + 2101
=9\ +(8)*
=o)L+ (9-1)%
=9 +9u-1

(101" =(1011)%x (1011)°

So, (1011) isdivisibleby 9

.. Fina number =91 + 9u—1+ 9\’
=9k +8

.. Remainderis8

9>3(n-8)

Binomial Theorem
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Straight Lines

STRAIGHT LINE

Q.1

Q.2
Q.3

Q4

Q.5

EXERCISE-lI (MHT CET LEVEL)

@

The vertices of triangle are the intersection points of

these given lines. The vertices of A are A(0,4),
B(1,2), C(4,0)

AB = \/(0—1)2 +(4-12 =410

BC=4(1-4)%+(0-1)? =410

AC=\(0-42+(0-4) =442
-+AB=BC; .. Aisisosceles.
©

@

Now,

The equation of lines are
Yoy = mitanoc( Zxy)

1 13 mtan !

g lrtnds
=Y T anas !

1+1
=Y-4=—7(X-3) > y=4o0rx=3
1F¥1

Hence, thelineswhich makethetriangleare X —y = 2,

x =3andy =4 . Theintersection points of theselines

are(6,4),(3,1) and(3,4)

1 9
sA= 5[6(—3) +3(0)+3(39)] = >

@

1+1 3-7
1 1 = — — | = —2
Mid point ( > ) 1-2)

Thereforerequired lineis 2x -3y =k = 2x -3y =8.

(b)
Let P(x, y) be the point diveding the join of A and B
intheratio 2 : 3internaly, then

X=w=4cose+3

X-3 .
= c0sf=——-....(i
2 ()

Q9

Q.10
Q.11
Q.12
Q.13
Q.14
Q.15

Q.16

Q.17

y:w:%ine:sine:%....(ii)
Squaring and adding (i) and (ii), we get the required
locis(x —3)2+y?=16, whichisacircle.

()
©

@

. ) . 21 23
Point of intersection Yy = _E and X =€

L axaay =22 +54(—21) _ 69; B4_

Hence, required lineis 3x +4y+3=0.

@
Let the co-ordinates of the third vertex be (2a, t) .

ba
AC=BC=t=+y4a’+(@-1)? = t==

ba

So the coordinates of third vertex C are [Za 7}

Therefore areaof thetriangle

2a 5—; 1 a 2 ! 2

:J_r% 2a 0 1/=|0 —% 0=%SQ-units.
(d)

@

@

(d)

(b)

(d)

@

It is obvious.

@
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Straight Lines

y Q22 (39
axtbytc=0= " c/a+ /b =1 which meets Suppose the axes are rotated in the anticlockwise
h B direction through an angle 450 . To find the equation
on axes at A (E’Oj , C(—E,Oj B (O.Ej , of L w.r.tthenew axis, wereplacex by x cosa -y sina
a a b andby xsina +ycosa , Sothat equation of linew.r.t.
c new axesis
of0-9
e =
Therefore, the diagonals AC and BD of quadrilateral 1/1(x cos45° — ysin45°) + 1 (xsin45° + ycos45°) =1
2

ABCD are perpendicular, henceit isarhombuswhose
Since, p, q are the intercept made by the line on the

areais given by = lacxppol 2,2 ﬁ _ coordinate axes. we have on putting (p, 0) and then (O,
2 2 a b ab Q)
18 1 l—lcos<)c+isinoc:>1——isinoc+lcos<;c
Q. @ = p a b q a b
5h-12k -13
h-3)2 + (k+2)? = |——=——="
(=97 +(k+2) \V25+144 | 31:%00545°+%sin45°
p
Replace (h, k) by (x, y), weget
2 2 . . 1 1 11 3
13x“ +13y~ —83x + 64y +182=0, which is the j—:ﬁ+5.—2—m
required equation of the locus of the point. P
272 1 ) )
- p==2YZ. . —=--9n45" +—-cos45
Q19 (@ SPp 3 g
Let point be (x4,Y1), then according to the condition
11,1 1 op
3x1+4y1—11__(12x1+5y1+2j a—ﬁ+_2@—‘_2ﬁ’~~Q—
5 - 13

So intercept made by is assume on the new axis

Sincethegiven linesare on opposite sideswith respect . . .
to origin, hence the required locus is (2‘/5/3’ 2\/5).Iftherotanon|sasaJme|ncIockW|se

99x + 77y —133=0 direction, so intercept made by the line on the new

axeswould be (2\/5,2\/5/3).
Q20 (O
Let the point be (x, y). Area of triangle with points .23 (3

(X,¥),(45) and (3,-7) is21 sg. units Here c=—1and = tan0 = tan 45° = 1

(Since the line is equally inclined to the axes, so

1| Y
O S 0 = 45°)
3 -7 Hence equation of straight lineis y=+(1.x) -1
Solving; locus of point (x,y) is 6Xx+y—-32=0. = X-y-1=0and x+y+1=0.
Q21 @ _ . Q.24 (a)
According to question ' As (-1,1) is a point on 3x-4y+7=0, the
244+ x% rotation is possible. Slope of the given line
X1 = =Xx=3x1-6 =3/4. Slope of the line in its new position.
5-11+y 3
=———=>y=3y;+6 —-1
Y1 3 y=9y1 _4 _1
- 93X —6)+7(3y; +6)+4=0 143 7
4

Hencelocusis 27x + 21y —8= 0, whichisparalel to
X +7y+4=0. The required equation is
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Straight Lines

Q.25

Q.26

Q.27

Q.28
Q.29
Q.30
Q.31

1 Q.32
y—1:7(x+1)or7y+ X—6=0

©

Equations of hte sides of the parallelogram are

Q.33
(x—3)(x—-2)=0and(y-5)(y-1)=1
iex=3x=2y=5y=1
Henceitsvertices are : A(2,1);B(3,l); Q.34
C(3,5);D(2,5)
Equation of thediagonal AC is
y—lzg(x—z):y:4x—7
Equation of thediagonal BD is
y—lzé(x—B):>4x+y:13
(b)
Equation of the linemaking interceptsaandbonthe g 35
X

axesis g"‘% =1 since, it passes
through (1,1)
SN RO

a b
Also the area of the triangle formed by the line and
the axesisA.
.'.%ab:A —ab=2A ..(ii)
Fromegs. (i) and (ii), we get, a+tb=2A Hence, aand b
are the roots of the eq. Q.36
x?—(a+b)x+ab=0=x*-2Ax+2A =0 ggg
(©) _ Q.39
LetA(3,y),B(2, 7), C(-1, 4) and D(0, 6) bethe given
points.

7 —

=d f AB=——=(y-7

m, = slopeo > 3 (y-7)
6-4

m, = slopeof CD :m =
SinceAB and CD areparalléel,
SLml=m2=y=9. 40
@ Q-

©
@
@

@)

Point of intersection of thelinesis (3, —2).
Hencetheequationis 2x -7y =2(3)-7(-2)=20

©)
The required equation which passes through (1, 2)

anditsgradientis m=3,is (Yy—2)=3(x-1)

@
Hereequationof ABis X+4y—-4=0

©
y

Equation of i X 1 dX
uationof [inesare —— =41 and
. a b b

m —Eandm _a
- 1T 2 D

Therefore

b a
- 2 2
a b :tan_lb —a
1+9-a 28b
a

b

f=tan*

()
@
©

@

Here,

2_

2—
2_
1-1

o

Slopeof I¢ diagonal= My = =1=0, =45°

OO

200392:900

Slopeof 11™ diagonal= My =

0,-0,=45°="
=Y2 1 4

@
Letthepoint (h,k)then h+k =4

...(0)
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4h+3k-10

1=+ KD Ah+3k=15
and 42 43
0
and 4h+3k=5
....(ii)

On solving (i) and (ii); and (i) and (iii), we get the
required points(3, 1) and (-7, 11).

Straight Lines

The set of lines is 4ax+3by+c=0, where
a+b+c=0.

Eliminating ¢, weget 4ax +3by—(a+b)=0

= a(4x-1)+bBy-1)=0

This passes through the intersection of the lines

) 1 1. 11
4x_1:oand3y—1=0|.e.x=z,y=—|.e., -5

Trick : Check with options. Obviously, points (3, 1) 3 43
and (—7, 11) lieon x +y =4and perpendicular distance
of these pointsfrom4x + 3y =10is1 Q52 (3
Required line should be,
Q41 (3 (BXx-y+2)+A(5x—2y+7)=0 .. (i)
Q42 (9 = (B+5M)X—(2+ Ly +(2+72) =0
Q43 (9
_ 345 2+7A
Q44 () Y= 21 T+
Q4 @ (ii)
Q46 () Astheequation (ii), hasinfiniteslope, 2\ + 1=0
047 = A=-1/2putting L =—1/2in equation (i) we have
L=3x—dy-8=0 (Bx-y+2)+(-1/2)(5x—2y+7)=0 = x=3.
L(374) =9-16-8<0and L(Z,*G) =6+24-8>0 Q.53 (a)
Hence, the points lie on different side of theline. Rewritting the equation
2X+Yy+2)a+(3x—y—4)b=0 andfor
Q48 (@ (2x+y+2)a+(3x-y-4)
L et the distance of both linesare p, and P fromorigin, all a, b the straight lines pass though the
8 3 inter-section of 2X+ y+2= d
then p1=—g and p2=—g.Hencedistancebetween nter-section o y 0 an
5 _ _ 2 _14
both the lines =| py ~ P2 lZE:j" 3Xx—y—4=0 i.e thepoint 5 5
Q49 (@ . . Q5 (d
The equations of the lines are The given system of lines passes through the point of
pX+qy—1=0 ...(>i) intersection of thestraight lines2x +y—3=0and 3x +
N 2y -5=0[L, +AL, = 0form], whichis (1, 1). The
P.X+ 0,y —1=0 ...(ii) required linewill also passthrough this point. Further,
a4 the line will be farthest from point (4, =3) if itisin
and p;X+ 0y —1=0 ...(iii) direction perpendicular to linejoining (1, 1) and (4, —
Asthey are concurrent, 3.
.. The equation of therequired lineis
(ST T b G
1l = = -1
P G 0=1p, G 0 y-1= _3_1(x—1) = 3X-4y+1=0
Ps O - P; G 11
Thisis aso the condition for the points (p,,q,), (P,
q,) and (g, g,) to be collinear Q35 @
Q50 (b Q.56 (d)
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Straight Lines

Q.1

Q.2

Q3

Q4

EXERCISE-Il (JEE MAIN LEVEL)

(2)

= J2:9 = i3

BC= m 213
= V479 = i3
= \/36+16 =213
:J64_+1=x/%

D= 16+49 = \/65 05

its rectangle

@

50+3  6rL—4

2+3 0 Ll

(3:4) s

5, 6) _2
W 37\.

@
(2a, 3a), (3b, 2b) & (c, ¢) arecollinear

2a 3a
B 20 1_, Q6
c c
= (3bc—2bc) —(2ca—3ca)
+(4ab—9ab) =0
= bc+ca+5ab=0
2 §__ 1 __E 1
~2°c b~ a b

2c .
= 3, E,baremH.P.

@

By giveninformation

Sincein AABC, B isother centre. Hence «B = 90°
CercumcentreisS(a, b)

X+0 _s
2 —a—> X=Za
+

y2 —b=y=2b

Hence, c(x, y) = (2a, 2b)

A0, 0)

S(a, b)

90°
B Cx,y)

@

) acos® bsine 1

A=|=|-asin6 bcos6 1
2 .

—-acosO -bsind 1

0 0 2
-asin® bcoso 1
—-acosO -bsind 1

Rl—) R1+R3

1
= E.Z(absin29+abcosze)=ab
)

3k-5 5k+1
k+1 " k+1
1 Q(3,5)
K A
P
P(-5, 11)
B(1, 5) Cc(7, -2)
3k-5 5k+1
k+1 k+1
1 1 5 1_2
2| 7 -2 1'||
-6k +10 35k+7
= 1(2-3-1 |k i1 kil
15k -25 5k +1 ~
+ k+1 k+1 x4
= 6k—10+35k+7+15k—-25-5k—-1
=+4+37(k+1)
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Q.7

Q8

Q9
Q.10
Q.U

Q.12
Q.13

MATHEMATICS 51

= 51k—-29=41k+41or51k—-29
=33k+33
= 10k=700r 18k=62

k=7k=?

14
@ °

AP= /x? +(y—4)?
BP=\/x? +(y +4)?

.+ IAP-BP|=6
AP-BP=16
\/x2+(y—4)2 —\/x2+(y+4)2 =+6

On sguaring we get the locus of P
IX2—T7y?+63=0

@
L et coordinate of mid pointism(h, k)

__b _ P
2h——Cosd = Ccoso = oh

__b oo _ P
K= Gng = SN 5

Squareing and add.
1 1 4

2 TE T p?

Q.15

1 4
2.2

- W2

1
Locusof p(h, k — +
p(h, k) = NI p

Q.16

p
B ©, sin )

m(h, k)

p
A (cosa 0

" Q.17

@
@

4)
©)
Let centroidis(h, k)

cosa +Sina+1 sina —cosa + 2
thenh= & k=

3 - 3

Straight Lines

cosa + sina = 3h—1& sino —coso =3k —2
squaring & adding

2=(3h—-1)2+ (3k—2)2Locusof (h, k)

= (3x-1)%+(3k—2)?=2

= 3(x2+y?)-2x-4y+1=0

@
Pisamid point AB

(0, Zk?
P(h, k)
(2h, 0)

AB =10 units

(2h)2+ (2k)2 =107

h?+k2=25

Locusof (h, k)

x2+y2=25

@
P(1,0), Q(-1, 0), R(2, 0), Locusof s(h, k) if SQ2+ SR2=
2572
= (h+1)2+k2+(h-2)2+k?
= 2(h—1)2 + 2k2
= P+2h+1+hP—4h—4=2n2—4h+2
= 2h+3=0Locusof s(h, k)

= 2x+3=0
Parallel toy-axis.
@
Sope= 2 1 e 5 peas
ope= -5 2 = k?-5-2k+4=0
= k=1+ 2 = k?-2k-1=0 =k
_ 2++4+4
2
_2+22
2

@
To eliminate the parameter t, square and add the
equations, we have

_12)? 242
x2+y2:a2[l t j +(4at

1+t 1+t2)2

2

__ 14 2[(1—t2)2+4t2J

(1+t2)




Straight Lines

Hence equation of new lineis

a?(1et2) y—0=tan 60°(x - 2)
(1+82) y=+3x-243
which isthe equation of acircle. = V3x-y-243 =0
Q18 (2 Q21 @
A(1,2) _3:3a+0 5= 0+5b
5+3° 5+3
N M = a=-3,b=8
X Y
G —_— — =
A & 88!
B{x, vi) C (% )
X, +y,=5 (|)
x,=4 .. (i) (-3,5) 3 ~1(0, b)
co - ordinatesof Gare=(4,1) 5
1+X1+X2 _
=4 (i
3 ( ) /a', 0) |
y1+y2+2_ —X+y:8
and T3 =1 C X—y+8=0
iv
gol)ving above equations, weget B & C. Q2 (3
Perpendicular bisector of slopoe of lineBC
Qe @ o _2-0_2
_ Xy BCT 142 3
Letequation of lineis — + — =1
a b -3
a ., Map= "5~
5 “l=a=
b =2=b=4 —
2 ~e7P7 B Ai C(-2,0)
(1,2) 4p
X Yy
HenceE + 0 =1= 2x+y-4=0
A (1—2 2+0j ( 1 1)
=T 5 1T 5 | =\ F7
Q20 @3 2 2 2
1-0
. _ v _ _3 1
Slopeof ABistand = 3.2 =1 y—1= ~ (x+5j —4y—4=—6x—3
= 6x+4y=1
locus of P
Q23 (3
BE. 1) Equationy—3=m(x—-2)
cut the axis at
AR, 0) = y=0&x=
= X=0& y=—(2m-3)
0=45°
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AreaA=12= l-(zm—m_:‘;){—(Zm -3)}

Straight Lines

Let Q(a, b) bethereflection of (4, - 13) intheline5x +y
+6=0

2
a+4 b-13
y Then the mid-point R 2 ’—2 lieson 5a+
~N
y+6=0
& 4),b-13
a+
0
=5a+b+19=0 (1)
Also PQisperpendicularto5x +y +6=0
(2m—3)2=+24m b+13 (_35)_ 4
4m2—12m+9=24m Therefore — "% | 77
or 4m?—12m+9=-24m -
4m?2—-3ym+9=0 —a-5b-69=0 (i)
D>0 Solving (i) and (ii), wegeta=-1,b=-14
or 4m?+12m+9=0
(2m+3)2=0 Q28 (4
two distinct root of m ) o
no. of valuesof mis3. Theg|ven||ne|512(x+6)=5(y—2)
Q024 () =12x+72=5y-10=0
y—x+5=0, J3x—y+7=0 or12x-5y+72+10=0
= 12x-5y+82=0
m=1,m,= 3 y
0,=45°0,=60° The perpendicular distance from (Xl, yl) to the
0=600—-45°=15° ’ b 0
ine ax+by+c=
Alitertan 0 = V31 4 2\/_ =2-/3
1443 ’ (@xrbyto)
= §=15° S a2+ p?
Q2B (1 The point (xl,yl) is (—ll) therefore
Q26 (2 perpendicular distance from (—l,l) to the
line12x-5y+82=0is
£ 1-12-5+82| 65
(2,3) - 2 2 144
_ +25
< J122+(-5)°
2x—-3y+9=0 V169
. : . Q29 (D)
Let coordmatss of point Poby parametric If D’ be the foot of altitude, drawn from origin to the
P(2+r cos45°, 3+18n45) givenline, then‘D’ istherequired point.
It satisfiestheline2x -3y +9=0 Let /OBA =0
r r = tan6=4/3
2(2+—]—3(3+—)+9:o:r:4ﬁ = /DOA =0
V2 V2 wehave OD=12/5.
Q27 (O If Dis(h, k) thenh=0D cos0, k=0D sind
= h=36/25, k =48/25.
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Straight Lines

Q.30

Q.31

Q.32

@

Wehave P, = length of perpendicular from (0,0) on 033

Xseco + ycosech = a

a

|=| asing coso |
Jsec? 0 + cosecze‘

i.e P1=§

~2sin26|or 2B =|lasin20 |
2

P, = Length of the perpendicular from (0,0)

on XCcosO — ysin® = acos20

acos260 |_| acos20 |

\/c0320+sin29‘_

Now, 4P + PZ = a’sin® 20 + a” cos” 20 = a*

@

a&x+aby+1=0

originand (1, 1) lieson sameside.
Z+ab+1>0 VaeR
D<0=b*-4<0 =>be(-22)
butb>0=be (0,2

@ Q.34
L,:x+y=5L,:y-2x=8

Ly:3y+2x=0,L,:4y—-x=0

Lg:(3x+2y)=6

verticesof quadrilateral

0(0,0),A(4,1),B(-1,6),C(-3,2)

Y

Q.35

L;(0)=—6<0

L;(A)=12+2-6=8>0
L;(B)=-3+12-6=3>0
L;(C)=—9+4-6=-11<0

O & Cpointsare sameside

& A & B pointsareother samesidew.r.ttol

So L dividesthe quadrilateral intwo quadrialteral
Aliter :

If abscissa of A isless then abscissa of B

Q.36

= Aliesleftof B
otherwiseA liesright of B

@
P(a, 2) liesbetween
Liix-y-1=0&

A

/]

L, 2(x-y)-5=0

Method-|

L,(PL,(P<0
(a—3)(2a-9)<0

= P(a 2)liesony =2
intersection with given lines

9
Xx=3& X—E

9
a>3& a< >

(gemetrically)

31
compareboth (x,y) = [Z Ej
31
Hence given family passes through [Z Ej

@

sinA sinA 1

sin’B sinB 1,

sin2C sinC 1

= (sSnA-sinB) (snB—snC) (snC-snC)=0
=>A=BorB=CorC=A

any two angles are equal
= Alisisosceles

4
(P+20)x+(p-39)y=p-q
px+py—p+20x—3qy +q=0
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px+y-1)+q(2x-3y+1)=0

Straight Lines

passing through intersection of A(5.2)
2 3
x+y—1:O&2x—3y+1:0is(§r§J J1o J10
Q37 (O
B(2,3) D(4,4) C(6.5)
4a° +b® + 2¢* + 4ab— 6ac—3bc
5 ) = 2X+y=12
=(2a+b)°-3(2a+b)c+2c" =0
= (2a+b—2c)(2a+b-c)=0=c=2a+b g))
1
orc=a+—=b _3 _ 4
m=7 = Mpp=-3
The equation of thefamily of linesis equation of PQ
1 P(a, 0)
a(x+2)+b(y+1) :Oora(x+1)+b[y+—j:
2 4
giving the point of consurrence (-2,-1) or y=5=- ER
3x-4y-5=0
1
(_l_ij' 4x+3y—15=0
= 25x=75
& 3x—-4y-5=0 = x=3&y=1
Q38 () QB 1
= —22-64-5 -9 Eﬁ)+m— 10
p= 22+(—16)2 =560 T
a
mm,= 1
64x+8y+35=0 givenm =4m,=m,=-2,m =-38,
a=16
: 1
Aty @
________ - - R B,:2x—16y-5=0 Wehavea=1, h:_\/§1 b=3, gz_g,
2
f :ﬁ,c:—4
2
Thus abc + 2fgh—af > —bg® —ch* =0
| -64x11+8x4+35| Hence the equation represents a pair of straight
q9=| 642 4 82 | lines.
p < q Hence 2x — 16y — 5 = 0 isa cute angle bisector Again E:D:g:_i
h b f 3
Q3 (9 .. thelinesare paralld. The distance between them
Equationof AD:y—-4= 2 (x—4) 9
-1 2 —+4
- —ac 4 5
= y-4=-2x+8 =2 9 & =2 =—.
a(a+hb) 11+3) 2
MATHEMATICS 55




Straight Lines

Q44 (4

Q45 (1
ax2+ 2hxy +by?=0 Q.1
_—2h _a
ml+m2— T ,mym, = B

Relation of slopes of imagelines
(ml' + mz,) = _(ml + mz)

_ (=2h) 2nh
=— b _F

{m,"=tan (a,)

Q.2
m;'my’ = (=my) (-my,)
_ _a
=mm=y

Y 2 Y
(;] —(m/+m,) (;) +m;'m,’ =0

v) (1), 2,
“ix) 7 x)Tb

= by?2—2hxy +ax2=0
= ax2—2hxy +by2=0

Q46 (1)

Homogenize given curvewith givenline

3X2+4Axy —Ax(2x +Yy) + 1(2x +y)?=0
3X2+4xy —8x2—4Axy + 4x2+y2+4xy =0

) 3 +4xy—4x+1=0
- 2x+ty=1

—X2+4xy +y?=
coeff. x2 + coeff. y?=0
Henceangleis90°

EXERCISE-II
(0100)
6x+y=9
Equation of perpendicular linefrom (=3, 1)
1
-1==(x+3
y 6( )
6y —6=x+3 (3,1)
P
6x+y=9
= X—-6y—-9=0
= 6x-36y+54=0
= 6x+y-9=0
-37y+63=0
_63_a
Y=377b
a+b=100
(0002)
LetP(x,,0), Q(x,, 0), R(x,,0) & S(x,,0)
-2 G
NPT KTy
_—2b, _C
X3+X4_ a, ' X3X4_ a,

‘PRQS

LetRdividesPQinternalyinratiok : 1and Sdivides
externdityink: 1
kx2+x1_X kX, —Xq
k+1 3 k-1
= kX, +X, =KX, +X; & kx,—X, =KkX,—X,
_ (Xz—xy)
T Xp—Xg

:X1

=k Xy —Xg

& k=

=
= XX XXX T XX Z XX =X X =X X XX,
= =2(X X, +XX,) ==X, (X, +X,) =X, (X, +X,))
= 2(XX,+XX,)= (X, +X,) (X, +X))
- Z[L&}Z_bl.Z_bz

a & a &
= alc2+82C1:2b1b2
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Straight Lines

23 1

Q3 (0 y=—(1+—j:4+

Solving two equationsx =1,y =1 V3-1U B 2\/5

Putin2x+ky=3

2+k=3 Q7  (0008)
—k=3-2=1
1 a a

Q4  (0002) Areaofthetrianglewillbell b b?

X?—y?+2y—-1=0 21 ¢ &

X2—(y*-2y+1)=0

x2—(y—1)2=0 After simplificatiaonit will be
(x+y-1)(x-y+1)=0 1 1

5 (a=b)(b—c)(c-a) = > (-2) (-2) 4=8sg. units.

X+y—-1=0 X-y+1=0 Q8  (0023)

VAGEIIRN A(-12)

Q5  (0004) a
Mid point of AC lieson BD 5 a
5+1 3+1
SO 7,75(3,2) lieson BD
60° 90°
0 2=2(3)-L B a2 c
D Cc(5,1) e a "
Lineof BCis2x-y=1
AL, 3) B™~y=2x-1 12—
ap=|AD-2-1
22 +(-1°
Q6 (0006)
y—0=+/3(x—2) itintersecty =x =5
N _ 23 tan60°:£:\/§
\/é—l al2
2.5 \/E
............ = a=—=,|—
....................... N
..................... P Q9 (19
.................. 1
60° Herea:a,h:O,b:—l,f:—E,g:ZC:O
/ 20 Given equation represent apair of straight line.
a 0 2
0 -1 -1/2/=0
[ 2/3 23 el 2 o
SoPis J3-1 B3-1
Sorequiredlineis = a{o_(%ﬂ_ojq[z]:oj a=16
g2 _ 1 28
J3-1 Bl VB-1 Q10 (2
itintersect y—axisat x =0 The given lines are perpendicular to each other.
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Straight Lines

-t
.. Perpendicular distance = =%=\/§

= r-r=2

The difference between the y-intercepts = 2

Thiscan happen for five combinations{ (0, 2), (1, 3), (2,
4),(3,5),(4,6)}.

The difference between the x-intercepts= 2

This can happen for five combinations.

Hence, total number of squares=5x5=25

MHT CET
Q1
Qz
Q3
Q4 (I
Q5 (@
Q6 (@
Q7 (@
Q8 (@
Q9
Q10 (1)
Qu (@
Q12 (3
Q13 @
Q14 (3
Q15 (1)
Q16 (4
Q17 (1)
Q18 (®
Q1
Q20 (
Q21 (0
Q22 (1)
Q23 (1)
Q24 (1)

Q.25
Q.26

Q.27
Q.28

Q.29
Q.30

Q.31
Q.32

Q.33
Q.34
Q.35
Q.36
Q.37
Q.38
Q.39

Q.40

Q.41

Q.42

Q.43

@
@

4
@

@
©)

(1)
©)

@

@

@

)

)

@

@

©)

Givenlinesareax+by c,bx +cy=aandcx+ay=b
On adding the given three equations, we get
ax+by+bx+cy+tcx+ay=a+b+c

= (@a+tb+c)x+(a+b+c)y=(a+b+c)

On comparing with Ox + Oy = 0 for collinearity, we get
atb+c=0

@

The equation of linein new position is
y—-0=tan15°(x-2)

= y=(2-8)(x-2)

. (2—\/§)x—y—4+2x/§:0

©)
Equation of lineisy=mx + 4
edd 2
. Required distance= T——
equirecd 1+ m?

@
L et the equation of perpendicular lineto theline 3x —
2y=6by3y+2x=c ..(i)
Since, it passes through (0,2).

. C=6
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On putting thevalue of cin Eq. (i), we get
3y+2x=6

54.!:1

3 2

Hence, x intercept is 3.

=

@

Q.47

Straight Lines

(2

Now, distance of originfrom4x + 2y —9=0is
-9 | 9

@]

V20

and distance of originfrom2x +y +6=0is

Q.44 9
Thepoint of intersection of thelines3x +y+1=0and E_ 9 Xﬁ_ﬁ
(47 _ _ _ Hence, therequiredratio= 6 20 6 4
2x—y+3—0|s( 5'5j.Theequatlonoflme,whlch NG
makes equal interceptswith axes, isx +y =a. =3:4
4 7 3 Q48 (& _
B —g“‘g:a:a:g Let the pointsbeA (0,0) and B (5,12)
A(00) = (x,y,) = B(5,12) = (x,,Y,)
3 0 The distance between two points
Now, equation of lineisx+y— ==
5 AB=\/(X2—X1)2+(y2—y1)2
= 5x+5y-3=0
2 2
- = AB=,/(5-0)" +(12-0)
Letlines, OB =y =mx = \/25+144 = /169
CA=y=mx+1 = AB=13units
BA=y=-nx+1
and OC=y=—nx Q49 (3
Given, equation of lineis7x + 24y —50=0
Y Let Pbethedistance of originfromtheline 7x + 24y —
50=0.
Comparewith the general form of equation of lineax +
by + c=0, wehave
a=7,b=24andc=-50
c B By distance formula, we have
< > | € -50 | | -50|
< 0 » X P= 3 7= =
l la?+b?| |49+ 576| |J625|
o s
The point of intersection B of OB and aB has x- |25
_ 1 = 2 units
coordinates — 050 (@
Now, areaof aparalelogram OBAC Y;
=2 x areaof AOBA 0,0 >X
=2 1><OA x DB L
T2 N(3—4)
i1 1 1
=2X2 m+n men |m+n| Slope of line perpendicular toline L:_;__c?:__;'
Q46 i , Now, slopeof line L:__1:§
Let coordinates changes from (x,y) — (X,Y) in new -4\ 4
coordinate systemwhose originishn=3, k =-1 3
So )2(53(3;335’2; -1 Now, required equation of line L is given by
— 2(X+3)=3(Y-1)+5=0 y+4)= > (x-3)
= 2X+6-3Y+3+5=0 4
= 2X-3Y+14=0 =4y+16=3x-9=3x—-4y-25=0
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Straight Lines

PREVIOUS YEAR'S 3 5
13 13
Q1L 2 1/95 12
H AABC) === — 1
ence, area ( ()] 2|3 13
5 %2
13 13
3 56
- ;3 9% 12
2(137) 15 32
132 .
. . = ——sg.unit
Point of Intersection‘C' of L, & L, 13
L,:2x+5y=10 Q.2 ©)
L,:—4x+3y=12

-15 32 B (23

Solvetogetc=| —,—
13 13
. . 4
Let pointA, that lieon L, =(a,4+§a) / m,
Al
Y

and point B, that lieon L, :(B’zéﬁj

A(x,2)

P(2,3) dividesAandBinl: 3internaly

oy o022 5 2
Then,P(2.3)= p| %8 | 3 5 ~ 27
4 4 tan —=|1+6 |=
4
2X
5 =X,=10,x,=-2/5
3a+p=8 and12=12+4o+2- P = AA'=52/5
3 3
40-2812=0 Q ©)
S Givent 7 7
Solve to get venitl 33
_3 B:§ L, :2x-y-1=0
13 13 L,ix-2y+1=0
x=1y=
Hence, A = 3,5_6 and B = %_B ~A@GY)
13 13 13 13 Slopeof AC x slopeof BD =-1
_ A(XY)
aso, C:(£,§J
13 13 -0
X—-y=1=0/" -
e c
(o, 20-1) (2B-1,B)
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Q4

Q5

MATHEMATICS 61

a=2
Now, m(EC) xm(AB)=-1
7
3P
7—-2:—1
——26+1
3 P

p=2
. A(1,1),B(2,3),C(3,2

1+2+3, 1+3+2j:(2, 2
3 3

OC, =v22+22 =22
©)

Centroid=C, (

1 1 a1l
—la 0 1|=+4
0 a 1

%«—a) —(0)(0) +1(02)) = £4

= oa=%8

a -o 1

|-ao o 1|=0 Q.6
a> B 1

o(a—P) + a(—a—a?) + (—af-a’)=0

o?—af —o?—ad—af-a*=0

o*+oap=0

=>a?+p=0

64+B=0

B=—64

©)

A(6,1)

C(h, 2-2h)
12
2xXx+y=4

Xy =7 Q.7

Straight Lines

Point B(1, 2)

Now let C be (h, 4—2h)
(AsClieson2x+y=4

-+ A isisosceleswith base BC
.. AB=AC

J25+1=/(6-h)*+(2h-3)

V26 = \/36+ h? —12h+4h? + 9—12h
26 = 5h2+ 24h + 45 = 5h?— 24h + 19 = 0
— 5h2—5h—19h+19=0

h= 19 h=1
= 5 or =
19 -18
ThusC 5 5
6+1+1—9 1+2—1—8
5 5
Centroid 3 ' 3

15 15

(ﬁ -3
15" 15

I
T 15°P7 15
15(0+ B) =51

(35+19 15—18j

(03

)

(g

Slope of tangent at (a,b)

n-1 n-1
n.(ij .1+n(§j .lﬂ:o
a a b b dx

b

dy
dx

..Equation of tangent

y-b=-2(x~a
a

@ a

X+Y-ovneN
a

o<

@




Straight Lines

R(3.7)
a S
2
60
P O Q
X+y=5
sin60° 572
a:ﬂ Q.10
3
Area = APQR—Q 2o B
47 23

Q8 (3

P(2, 3)e
By observation we seethat A(a., 0)

and  =y-co-ordinate of R

_2><4+1><0_§ 1

- 2+41 3 @

Now P isimageof Piny = 0whichwill be P(2, -3)

. Equation of P Qis(y +3) = —(X 2)
i.e,3y+9=7x-14

23
A 5(7 0) by solving withy =0

g2

Le=g (2
By (1),(2)

7a+3p=23+8=31

Q.9 )
m>1 & A:(4,3)

L:y-3=m(x-4) & Lix-y=2

Let—m =m=tand & BonL,
=B: (-2
29

leenAB—\/_ J(—4) +(n-2-3) g
= (h—4) +(h-5) =2
:>k:5—1 k:E

9 3

(51 33) (10 4)
=B —,— or | —=

9 9 33

Now check options Ans. 3
@
mm,=-1

2 2 l
a +11a+?{m1 +—2J =220
m

1

D C
m, M

A B
Eqg.of AC

AC = (coso.—sino)x + (sino + cosa)y = 10
BD = (sino. —cosa)X + (Sina. —cosa)y = 0
(10(cosa —sinay), 10 (sino. — cosa)
Sina.—Ccosa

sinoc+c05aj =tand =M

Slopeof AC= (

Eq. of linemaking anangle % withAC

m+1 m-1
or

1-m 1+m
sino—Ccosa sino—Ccosa
-~ +1 -1
sino + cosa. Ssino + cosa.
sino.—cosa )’ sino — cosa
1-| = 1+ —
sino + cosa sino + cosa

m,, m,= tana., cota

mid pointof AC& BD

=M(5(coso. —sina), 5(coso. + sina))
B(10(cosa —sina), 10(cosa + sina))

a=AB=+/2 BM =+2(5/2) =10

a=10
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& +1la+ 3£m12 +i2J =220
m

Straight Lines

PD
' a+a b+3
100 + 110 + 3(taro. + cot’ar) = 220 D( > 2 j
Hence, tano. = 3, tan? —E:> —Eorz b+3
A= dre= 3 =a=3 % D[a,—J
Now, 72(sina. + cos'a) + &2—3a+ 13 2
9 1 Mo =0
=72 —+— |+100-30+13
[16 lGj g_lzo
:72(§j+83:45+83:128 b+3-2=0
8 b=-1
1 2 _
Q @) E(b+a’5+bj:(a 1,2j
a 2 2 2
A(a,—2):B(a, 6):C| —,-2 _
4 mCB'mEP__l
since AC isperpendicular toAB
So, AABC isright angled at A (5_bj- 2.1 .
5a b-a)| a-1 a
Circumcentre= mid point of BC = [? 2} 7_1
L 58 % ( 6 ].(Lj:_l
8 4 -1-a)\a-3
a=8 12=(1+a)(a-23)
12=g-3a+a-3
(8 6)g =&-2a-15=0
(a-5)(a+3)=0
10 a_:50ra:—3
8 Givenab>0
a-1)>0
A -a>0
(8, -2) 6 C(2 -2 a<o
a=-3 Accept
. APlineA(=3, 3), P(1,1)
Area= 5(6)(8) =24 3-1
y-1= (x-1)
Perimeter =24 -3-1
Circumradius=5 2y+2=x-1
A 24 =>X+2y=3 Applying ...(1)
Inradius PrRETHE 2 LineBC, B(-1,5)
s C(=3,-1)
Q12 (2 .
-5)=—(x+1
B(b, 5) (y-5) 2( )
E y—-5=3x+3
(a,b) y=3x+8 -2
1 Solving (1) and (2)
(0,b) X+2(3x+8)=3
0.3 D — 7x+16=3
’ A(a, 3) 7x=-13
—— B
@0) (b0 7
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Straight Lines

13 -1 1
=3 -—|+8 i —,0 =,0
y ( 7j+ Herepoth(2 ]&R(z ]

_ 1 1

_ 39;56 SoAreaof triangleAQR = 5 x1x1=>
Q15 (@
y= Let P(h, k)
7 [(h—1)2+ (k=27 +[(h+2)*+ (k-1)*=14
~13+417 4 Pic+h-3k=2
X+y= == X2+y2+x—-3y—-2=0
[ Ify=0
Q13 @ X2+x—2=0= (X+2)(x—1)=0

S= sint, ¢ = cost x=-2,1
L et ort_hqcenter bel(h,k) _ A(=2,0),B(1,0)
Since it is an equilateral triangle hence orthocenter y2—3y—2=0

coincideswith centroid.

s a+s+c=3hb+s—c=3k D B
- (3h—a)2+ (3k—h)2= (s+ C)2+ (5C)2= 2 (£+ ) =2
a 2 b 2 2 y:3i«/ﬁ
Sh==| +|k-—=] == 2
3 3 9
A c
ircle center at 3’3 :C:(O, 3- 17}
2
Gives 2=12-2 =3,b=1
ves, o =45=73 =a=3,b= D_03+\/ﬁ
.. @ —b?=8 72
Q14 @3
B(—4,3) Areaof quadrilateral :%lA—BxC—m:@
ey Q16 [3
= A(L -2
e , =
P(X’y)\/ (1,-2
C(=2,-5) 2xX+y=0 X—y=3
y
N P B ™—X+py=15a, C
Given "17 75 ( 15a —30a] 3p+15a 15a-3
-4 3 1-2p'1-2p p+1 ' p+1
1 11 Orthocenter n=(2, @)
&A,==|-4 3
2, o o_9+2_
AH — 1 -
Given -
_ox — m,,, =—1—=3la—3ab=15a+4p—-2
% :;3%:;314x+35y =-95 (1) (253H
2 from(1) & (2)
Equatinof BCis4x +y =-13 (2 a=1
Solveequation (1) & (2) p=3
. (—20 —11] Q17 (4
Point P 77
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Q.18

Q.19

MATHEMATICS

A(1-2)

(41)

-13 26
(T?b) P(23)

B x+py=39 C(7,4)

AB:2x+y=0..(i)

BC: x+py=39..(ii)

CA :x-y =3.... (iii)

Equation of perpendicular bisector AC=y-3=-(x-2)
= Xx+ty=5...(iv)

Solving equations (iii) and equations (iv) we get ponit
(4) = [4]]

Now pointc=(7,4)

Point C satisfy the equation x + py =39thenp=8
So, equationof BC=x+8y=39.....(V)

Now solving the equation (i) and (v) get

_ 13 26
PonitB = | ~—

(AC)2=72=9xp=9x8=72
(ACR2 +P2=72+8=72+64=136

1
Now , areaof A ABC= > basex height
1 . .
=5 (AC) x (Perpendicular distancefrom B toAC)

1 7 BA 262 182 o,
2 52 5/2 5

A=32.4

©)

Distancebetween points (3v/2,0) and (0,pv/2) =512
(For distance to be minimum points must be collinear)
18+2p?=25x2

2p?=50-18

2p?=32

p*=16

p=4

@

Straight Lines

L 3x—4y+12=0

><</,/P(a B) will lieon

3 Origin containing
/'_4

bi sector

L,:8x+6y+11=0

30—4B +12=5& 8o +6p +11=10
30,—4f =—7=> 180, —24p =—42
80 + 6B =—1=> 320 + 243 =—4
— 500, =46
23
o=—
25

—69
L —+T7=4
g B

106

3 B_ﬁ

106 23 106-92
CatB=—a—2
100 25 100

. 100(c.+ p) = 14
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Conic Sections

CONIC SECTIONS

Q.1

Q.2

Q3

EXERCISE-lI (MHT CET LEVEL)

CIRCLE

@

Obvioudly the centre of thegivencircleis (1-2).. Since
the sides of square are parallel to the axes, therefore,
first three alternates cannot be vertices of square
becauseinfirsttwo (aandb) y =—2and in (3) x = 1,
which passes through centre (1, —2) but it is not
possible. Hence answer (4) iscorrect.

(©)
Since the equilateral triangleisinscribed in the circle
with centre at the origin, centroid lies on the origin.

A0 2 on lyo A
oD 1 2 2
So, other vertices of triangle have coordinates,

[+ B3

N
N

a /3
__’_a
2 2
.. Equation of lineBCis:

x:—g:>2x+a:0

@
Asthecircleis passing through the point (4, 5) and
itscentreis (2, 2) soitsradiusis

Q4

Q.14

Q.15

Q.16

Q.17

J(4-2) +(5-2) =13.
.. Therequired equationis:
(x-2)"+(y-2)° =13

)

Thediagona =R

Thus the area of recrtangle

2

= l XRxR = R_
2 2

@

@

©)

2
4
@
@
@

@
Centre(3,-1). Linethroughitandoriginis x + 3y = 0.

Weget hand kfrom (i) and (ii) solving simultaneously

as (4, 3). Equationis x? + y? —8x — 6y +16=0.
Trick : Sincethecircle satisfiesthe given conditions.

@
Let the centre of therequired circlebe(x,, y,) and the
centreof givencircleis(1, 2). Sinceradii of both circles
are same, therefore, point of contact (5, 5) isthe mid
point of the line joining the centres of both circles.
Hencex, =9andy, = 8. Hencetherequired equationis
(x—9)%+(y—-8)°=25
= x?+y? -18x-16y+120 =0.

Trick : The point (5, 5) must satisfy the required
circle. Hence therequired equationisgiven by (2).

@

Circleis x? + y? — 2x — 2y + 1= 0ascentreis (1, 1)
and radius = 1.

@

@

66
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Q.18

Q.19

Q.20

Q.21
Q.22

Q.23

Q.24

Q.25

MATHEMATICS 67

Here the centre of circle (3, —1) must lie on the line
X+2by+7=0.
Therefore, 3—-2b+7=0=b=5.

@

Trick : Since both the circles given in option (1) and ’
(2) satisfy the given conditions. 027
@
Thediameter of thecircleis perpendicular
distance between the parallel lines (tangents)
7
3x—-4y+4-0and 3x—4y—§= 0 and so
itisequa to
z 3

4 + 2 :§ . Hencerediusis Z

V9+16 /9+16 2 0.28
Q.29

©)
@ Q.30
©)
Equation of pair of tangentsisgiven by SS, = T2 Here
S=x%+y2+20(x+y)+20, S =20

T=10(x+y)+20 Q.31

.89 =T?
:>20{x2+y2+20(x+y)+20}=102(x+y+2)2 Q32
:>4x2+4y2+10xy=0:> 2x2+2y2+5xy=0. Q.33
@
Since normal passes through the centre of thecircle.
. Therequired circleisthe circlewith endsof diameter
as(3,4)and(—1,-2).
It'sequationis(x—3) (x+D)+(y—-4)(y+2)=0
= x%+y2-2x-2y-11=0. Q.34

@
Length of tangentsissamei.e., \/§= \/S_= \/§

We get the point from where tangent is drawn, by
solving the 3 equationsfor x and y.

ie, x2+y?=1,

x2+y?+8x+15=0 and x? +y2 +10y +24=0

Conic Sections

or 8x+16=0 and 10y +25=0

5
= x=-2 and y=—§

. &)
Hence the point is (— 2, ——) .

2
(1)
@

Suppose (X4, Y1) be any point on first circle from
which tangent isto be drawn, then

X2 +y2 + 2g%y + 2fy; + 0, =0 ...
and also length of tangent
=\/§=\/Xf+Yf+29X1+2fy1+c
....{ii)
From (i), weget (ii) as \Jc—c; -

(3)

4

@

T=S =x(4)+y(3)-4(x+4)

=16+9-32

=3y-9=0=>y=3

@

T=S =X(4)+y(3)—4(x+4)=16+9-32

=>3y-9=0=>y=3

()

@

Sl:x2+y2+4x+1:0
S, =x2+y?+6x+2y+3=0
Commonchord =S, -S, =0= 2x+2y+2=0

=>X+y+1=0

@

We know that the equation of common chord is
S-S, =0,where S, and S, are the equations of
givencircles, therefore

(x-a)%+(y-b)®+c®—(x-b)>—(y-a)® ~c® =0
= 2bx —2ax+2ay—2by =0
= 2(b-a)x-2(b-a)y=0=>x-y=0




Conic Sections

Q.35

Q.36

Q.37

Q.38

Q.39
Q.40
Q.41
Q.42
Q.43

Q.45

Q.46

Q.47

Q.48

@
Sincelocusof middle point of al chordsisthediameter,
perpendicular to the chord.

M
S5, =T?

= (X2 +y? —2x + 4y + 3)(36+ 25— 12X — 20y + 3)
= (6X—5y—X—6+2(y—5)+3)?

= 7x? +23y? + 30Xy + 66X + 50y — 73=0.

(4)

Equation of pair of tangentsis given by SS, =T?,
or S=x*+y?+20(x +y) +20, S, =20,
T=10(x+y) 20=0

- SS1=T2

= 20(x2+y2+20(x +Yy) + 20) = 10%(x +y + 2)?

= 4x2+4y?+10xy =0

= 2x2+2y?+5xy=0

@
Ci(1,2),C,(0,4), Ry =+5,Ry =245

CiCy =+/5 and C;C; =R, — Ry |
Hencecirclestouch internally.

@
®
)
®
®
®
@
C1=(31,Cp(-1 4, Ry =3, Ry =2

C]_Cz = \/16+9 = 5, R1+ R2 = C1C2
Hence circlestouch externally.

©)

Equation of radical axis, S-S, =0

i.e.,

(2x2% +2y? = 7x) - (2x% + 2y% -8y —14) =0
= -7X+8y+14=0, ... 7x-8y—-14=0

@
Commonchord =S; -S,
10x-3y—-18=0

@

Q.49

Q.50

Q.51
Q.52

Q.53

Q.54

Q.55

Q.56

Q.57

. o 3) 5
Givencircleis 215 ' = 11 (say)

Required normalsof circlresare X +3=0,x+2y =0

3
which intersect at the centre (— 3, 5) » 2 =radius

(say).
2nd circle just contains the 1t

15
ie, C2C1:r2—rl:> o Z? .

@

Co-axial system x2 + y2 +20x+c=0,
(gvariable)

LH.S.= 3(g, —g3)(h? + k? —c+2g;h) = 0

Since (g, -93) =0 and 2g;(9, -93) =0.

@

The equation of polar tocircle (i) is Xx—5y+13=0

and equation of polar tocircle (i) is X+y—-1=0
Clearly, polarsintersect at a point.

4
@

@
Let polebe (x4,y;) then polar
will be xx1 +yy; =1 comparingwith IXx+my+n=0

I m
=Xi=- 1=

n
©)

Polar is Ax+puy+c=0. The condition of tangency
p =r givestheresult (3).

@
Therequired polaris x()+y(2) =7 or Xx+2y=7.
PARABOLA

©)
Vertex = (2,0) = focusis (2+2,0) =(4,0).

)
The point (—3,2) will satisfy the equation y? = 4ax
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Wl

4
=4=-12a, :>4a=—§:

Conic Sections

of focal chords of a parabola.

2ac

_ o . b=—— = q, b, care in H.P.
(Taking positive sign). a+c
Q58 (3 Q73 (¥
X% = 8y =a— 2 So, focus = (0,-2) .Let point of contact be (h, k), then tangent at this point
is ky=x+h. x—-ky+h=0=18x-6y+1=0o0r
Ends of latusrectum = (4,-2),(-4,-2) . « h
Trick : Sincethe ends of latus rectum lie on parabola, %:E:E or k :% h :1_18 .
so only points (-4,-2) and (4,-2) satisfy the
parabola. Q74 ()
Q5 3 Equation of parabolais y2 =-4ax. Itsfocusisat
Q60 (@ (-2.0).
Q6L (2
Q62 (8 Q75 (1)
Q63 (4 Any point on y? =4ax is (at?,2at) , then tangent is
Q64 (9 2aty =2a(x +1%) = yt=x+at?
It isafundamental concept.
Q76 (2
Q65 (O @ ‘
Check the equation of parabolafor the given points. Let point be (h,k). Normal is y -k = _T (x-h) or
Q66 (O —kx —4y + kh+4k =0
(x+1)? =4a(y+2) K 1
1 Gradient ST k=2
through (3,6) =16=4a8= 2 Substituting (h,k) and , we get
- D2 = 2v+2) =>x2 4+ 2% —2v—_3= Hence point is .
(x+1) (y+2)=x"+2x-2y=3=0 Trick : Here only point satisfies the parabola
Q67 (9 077 @
The parabola is (x-2)% = (3y—6) . Hence axis is Equation of parabolais
y*=dax
x-2=0.
=2 ﬂ—4a iff i ati %
068 (2 y ax (Ondifferentiatingw.r.t‘x’)
Always eccentricity of parabolais .
ay y or p dy 2a
069 @ Xy ' [slope of tangent]
Parametric equationsof y? = 4ax are x =at?,y = 2at [
Hence if equation is y?=8x , then parametric S0, slopeof normal XY )(a 2a)
B _ 2 _
equationsare x =2t°,y=4t. (y __E__t
Q70 @3 2a 2a
Q711 &
It is obvious. Q78 (4
It is obvious.
Q.72 (3)
Semi latusrectumisharmonic mean between segments Q-79 (9
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Q.80

(OR:11

Q.82

Q.83

Q.84

Q.85

—2at
Normal is Y — 2atq =¥(X - 312)

Therefore, slope = —t.

©)

2

= m3y+m X —2am? —a=0.

S
Since the semi-latus rectum of a parabola is the
harmonic mean between the segments of any focal

chord of aparabola, therefore SP, 4, Q areinH.P.

SPSQ o 2(6)(SQ)
"SP+SQ 6+SQ

=4=2 =3SQ=3,
(4)

2
We have t2=—t1—t—
1
Since a=2t;=1 . t,=-3

-. The other end will be (at3,2at,) ie., (18, -
12).

(4)

The given point (-1, —60) lies on the directrix
x = -1 of the parabola y2 =4x . Thus the

tangents are at right angle.

@

(3)
Equation of tangent at (1, 7) to y = X2 +6

%(Y+ 7)=x1+6 = y=2x+5

This tangent also touches the circle

X2 + y2 +16x+12y+c=0
Now solving (i) and (ii), we get
=x2+ (2x +5)2 +16x +12(2x +5)+¢=0
=5x%+60x+85+Cc=0

Since, roots are equal so

b2 _dac=0 = (60)%2—4xSx(85+¢C)=0

Q.86

Q.87

Q.88

Q.89

= 85+¢=180 = 5x2 + 60x +180 = 0

Hence, point of contact is (-6, 7)

3
I(E<)quation of tangent to parabola
ty=x+at?

Clearly, Ix+my +n=0 isalso achord of contact of

tangents.

Thereforety = x + at? and Ix+my+n =0 represents

thesameline.

12 bt= ﬂ’ t? =
n I

1 t n
Hence,~=-—= =
m la

I
o L :
Eliminating t, we get, m s i.e.,, an equation of

parabola.
)

Equation of chord of contact of tangent drawn froma

point (x,y)to  parabola  y?=4axis
yy1 =2a(X+Xq) so that by=2x2(x+2) =

5y = 4x + 8. Paint of intersection of chord of contact

1
with parabola y2 = gx are (E , 2) ,(8,8) , sothat length
e

(2)
Any line through origin (0,0) is y=mx .

4a 4a)

—

m- m

It
intersects y? = 4ax in (

2a ZaJ

Mid point of the chord is [FF

_2a 2a_4a’
V" T x Ty

2a
=—,

m

X or y? = 2ax ,

which is a parabola.

(2)

e
(-1 (1,0)

N

4

(11_2)
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Conic Sections

Equation of the tangent at (x;,y,) on the
Q.95 (b)

parabola y? =4ax is yy; = 2a(X + X,)
We have ae=5 [Sincefocusis (iae, 0) ]

- In this case, 3=1

The co-ordinates at the ends of the latus a 36 a
rectum of the parabola y? = 4x are L(1,2) and and — = E{S‘ ncedirectrix isx = i—}
e e

Li(L-2) _
i Onsolvingweget a=6
Equation of tangent at L and L, are

2y=2(x+1) and -2y=2(x+1), which gives And €= §

x=-1,y=0. Thus, the required point of 6

intersection is (-1, 0).

::wzé@—éyﬁ%rzﬂzn
36

Q9 (@
Thus, the required equation of the ellispe
(y—2at,) _ X_atg ] 5 5
(2at, - 2at;) (at2—at?) XY
Asfocusi.e, (a 0) liesonit, 36 11
.96 1
-2, _  al-t) o @-t) © @
= 2a(t, —t;) a(t, —t)(t, +1y) - 2 (t,+1) -+ /FBF =90 = FB?+ FB? = FF?
=Gy =1 = =t (Ve +57 )"+ (Ve + 7| — 2oy
ELLIPSE b2
= 2(a°¢ +b°) = 4a¢ = & =—..(i)
Qa1 (2 a’
2 2
X + y =1
(48/3)  (48/4) B (0, b)
b2 1
a®=16,b*=12 = €= ,fl—g =5
1 F(-ae,0) (O F(ae,0)
Distanceis 2ae= 2~4~E =4,
Q92
Vertex (0,7), directrix y =12, .. b=7 AlSo, & —1-b? /8% =1— &
b 7 95
Also —=12— e=—,a=7,— 1
e = 12 144 (By using equation (i)) = 26’ =1=e= E
Hence equation of ellipseis 144x2 + 95y2 = 4655. Q97 (b)

Q93 ezl.Directrix,x:Ez4
Ax-2)2+9(y-32%=36 ©
Hencethecentreis (2, 3). 1 1

Qe Lasdxo=2 ;bzzh_Z:J§
Theellipseis 4(x - 1) +9(y - 2)? =36 Equation of ellispeis

2° _24_8 X Y

Therefore, latusrectum= —

a 3 3 Z+?—1:>3X +4y =12

MATHEMATICS 71



Conic Sections

Q.98

Q.99

Q.100
Q.101
Q.102
Q.103
Q.104

Q.105

Q.106

©) b2:a2(1—e2)=9(1—gj =4

2 2
X . .
Let eq. ellipse be ?+§ =1, length of semi-latus Hence, equation of ellipse
ra:tum X_2+y_2=1: 4X2+9 2_36
9 4 y =
b*> a’(a-€) )
=2~ a  dae) Q107 ()

a a

f 1
Given a(1— e2) - %(Za) Centreis(3,0),a=8,b= M(l—zj =43

Now x =3 + 8 cosH

2 2 1 1 .
:>1—62=§:>1—§=§:>e=T y:4\/§sne
3 (3+8cos0, 4/3 sind)
@ Q.108 (1)
We have 8_3+2_25 21"'.(1) Since S; > 0. Hencethe point is outside the ellipse.
a~ b
144 16
35 5 4
F .(2 (D) =3X * ,[—,9+=x—
romeq. (2) —eq. (1) y=3x 279+ 0%
68 9 . b_1
a2 ¥ a7 —ay + 122
=>y=3x * 12
e= 1—l—ﬁ
V7 N7 Quo @
& Qi @
€ '
@ x2 2
For > +—-= 1, equation of normal at point (x,;),
(3) a b
2 2
(b) :(X_Xl)a — (y_yl)b

X1 Y1
)

7 (x1,y1)=(03), a2 =5, b% =9
3x2—12x+4y2—8y:_@()(_2)2 +4(y—l)2=12 171

N (x-0) 5_ (y-3.9

_ 2 Y 2 2 orx=0i.e,y-axis.
o x=27 -9 X YT 0 3
4 3 4 3
3 1 1 HYPERBOLA
ne=1->=Z_ . Fod (Xzin—,YzO) Quz (1)
12 Foci are > . .
e, (x—2=+1y-1=0) =(31) and (L 1). . 1+b_2 L 22 +2b
a a
@ 1 a’ b? +a? 1.1,
G=qtt 3z =>a= > 2 2
._.ae:i\/g:azi\/g(%jzisjazzg b? b? e e

Q.13 ()
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Q.114

@

2 2

Thehyperbolais )1(_6 - % =1. Wehave difference of

focal distance=2a=8

Conic Sections

2 2

The given dlipse is %+y7 =1. The value of the

2 2

expression 5 yT—l ispositivefor x =1,y = 2 and

QUs (o _ _ negative for x =2,y =1. Therefore P lies outside E
The given equation of hyperbolais and Q lies inside E. The value of the expression
2 2 o o . . .
16x2 — 9y2 _ 144 :x__y_ _ X< +y< —9is negative for both the points P and Q.
9 16 Therefore P and Q both lieinside C. Hence P liesinside
op?2 216 32 C but outside E.
LR =—= T:?
a Q121 (@
It is obvious.
QU6 (O
o a Q122 (3
Directrix of hyperbola X = e’ If y=2x+A istangent to given hyperabola, then
b’ +a’ \/b2 +a?
where €= \/ 2  a A =2va’m? —b? = +.,/(100) (4) — 144 = +/256 = +16
y a® 9 9 Q123 (4
Directrix is, * = = = X=—
Va? +p?  9+4 13 Q124 (1)
0117 () The equation of the tangent to 4y? = x2 —1 at (1,0) is
Y 4(yx0)=xx1-lorx—-1=00rx=1
(x-22+(y-12= A{M}
> Q125 (2
- 5[x2 . yz _4x—2y+5] The equation of chord of contact at point (h,k) is
xh-yk =9
:4[x2+4y2+1+4xy—2x—4y] . .
Comparingwith x =9, wehave h=1,k=0
= x? —11y2 —16xy —12x + 6y + 21=0 Hence equation of pair of tangent at point (1,0) is
=T?
Q.ﬂs (3) S% 2 2 2 2 2
I = (X -y -9)(1°-0"-9) =(x-9)
Hyperbolals?—?:l = —8x?+8y?+72=x%-18x+81
Hence point of contact is = 9x?—8y?—18x+9=0
—9) -5 | {—_9 —_5}
Jo-5'4o-5 22 Q.126 (1)
2
_ _ _ 9 5, Tangentto y?=8x= Y=MX+—
Trick : Since the point 375 satisfies both the m
. 2 2
equations. Tangent to T—%zl:y:mxim
Q19 (1 On comparing, we get
The equation is (x —0)2 + (y—0)® = a. m= +2ortangentas2x+y+1=0 .
Q.120 (&
Q.127 (2
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Conic Sections

Q.128

Q.129

Q.130

Q.131

Q.132

According to question, S=25x? —16y2 — 400 =0
Equation of required chordis S, =T
..... ()
Here, S, = 25(5)% —16(3)2 — 400

=625 —144 — 400 =81
and T = 25xx, —16yy; — 400, where x4 =5,y1 =3
= 25(x)(5) —16(y)(3) — 400 = 125x — 48y — 400
Sofrom (i), required chordis
125x — 48y — 400 = 81 or 125x — 48y = 481.

@

Given, equation of hyperbola

2x? +5xy+2y? +4x+5y=0 and equation of

asymptotes 2x2 +5xy + 2y% +4x +5y +1.=0

which is the equation of a pair of straight lines. We
know that the standard equation of a pair of straight

linesis ax?+ 2hxy + by? +2gx + 2fy +c=0.
Comparing equation (i) with standard equation, we get

5 5
—2p=2 h="—g=2f==
a=2,b=2, 5 g >

We also know that the condition for apair of straight
linesis abc+ 2fgh—af 2 —bg® —ch? =0.

and c=A.

Therefore 47u+25—§—8—§7u:0
2 4
9% 9 - .
or —7+E=0 or ) =2 .Substitutingvalueof 3 in

equation (i), weget 2x? +5xy + 2y? + 4x + 5y + 2 =0.

@
@

2

a '
2 _ - Here, co-ordinates of focus are

xy:czaSC

(aecos45°,aesin45°) = (c\/i , cﬁ{)'.- e=Va= c\/E}
Similarly other focusis (—cy/'2,~cv/2)

Note: Students should remember this question as a
fact.

@

Since it is a rectangular hyperbola, therefore
eccentricity e = /2 .

©)

Q.133

Q.134

Multiplying both, we get x2-y?=a. This is
equation of rectangular hyperbolaas 3= .

@
Tangent at (asecH,btan®) is,

X _ Yy _
(a/secO) (b/tand)

lor

izl Lzl
seco tan©

= a=secO b=tand or(a b)lieson x?—y? =1

©)

Since eccentricity of rectangular hyperbolais /2 .

EXERCISE-IlI (JEE MAIN LEVEL)

Q.1

Q2

Q.3

Q4

CIRCLE
@

%
diameter = 4\/5

r:2\/§

@
Equation of circle(x—-0) (x—a) + (y—1)(y—b) =0
itcutsx-axisputy=0 = x?—ax+b=0

(4)
Redius < 5

2 2
AL A=
4
=A%+ (1-1)?=20<100

5<5

= 202 —21-119<0

ST, N2 Lo <82
2 2
(approx.)

SA=—7,-6,-5,...... , 7,8, inal 16 values
@
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Q5 (@
Q6 (@
Q7 (@
Let thecentre(a, b)

(@-3)%+(2)?=(a-1)*+(b+6)?
=(a-4)>+(b+1)

(3, 0)

=~
-,
Y

o
L
L
G

Y
1

(1, -6)%

-

“\ -
~ -
..........

(i) & (ii)

—6a+9=-2a+1+12b+36

= 4a+12b+28=0 = a+3b+7=0
(i) & (iii)

—6a+9=—8a+16+2b+1

= 2a—-2b=8 = a-b=4

5 11 J49 121 4170

a=—,b=—— r=/-—+—7 = —
4 16 16 4

_ 5, 11 _25 121

9747416 " 16

170
T 16

24 -3

T 16 2

X2+ 2_2 EX+2 E _E—O
M A

2x2+2y?—5x +11y—3=0

Q8 (@
Circleis
X2+ y2 =9
-, co-ordinate of point
A (3 cosb, 3sinb)

(3cose,3sine)é s

’ ® \‘
A(h, k) ‘B
(-3, 0)1 1 (3, 0)

centroid of AABC isP(h, k) whose coordinateis

(3+3cosef3 0+0+3sino

3 , 3 j = (cosD, sinb)

Q9

Q.10

Q.11

Q.12

Q.13

Q.14

Q.15

Conic Sections

h=cosb, k =sind
h?+k?=1= x?+y?=1

@
Point onthelinex +y + 13=0 nearest to thecircle x? +
y2+4x + 6y —5=0isfoot of L from centre

X+2 _y+3 _ [—2—3+13]__4
1 - o1 U 12422 )7
X=-6, y=-7

@
From centre (2, -3), length of perpendicular online 3x
+5y+9=0is

_6-15+9

-~ J25+09

=0 lineisdiameter.

@
Required point isfoot of L

y+1 (6+5+8

4425 j =-1=>x=-2+3=1

x=1y=4

©)

(x+my+n=0,x2+y2=r2

n

- — 202 4+ m2) = n2
r= =re(c+m)=n
2 +m?

@

@
Equation of tangentx —2y =5
Let required point be (a.,)
ox+By—4(x+a)+3(y+p)+20=0
X(o—4)+y (B+3)—4a+33+20=0
Comparing

a-4 B+3 4a-3B-20

1 -2 5

Similarly (o,p) = (3,-1)

@
Given&+b?=1,m?+n?=1
i.e. points(a, b) & (m, n) onthecircle

MATHEMATICS
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x2+y2="1tangent at (a, b)

ax+by—-1=0point (0,0) & (m, n)

so lie some side of the tangent

(0,00 = -1<0

S (Mmn)= an+bn—-1<0=am+bn<1
(m, n) & (a, b) can beequal

. am+bn<1

(m, n) & (a, b) can be negative

o Jam+bn|<1

Q16 (3
Aswe know
PA.PB = PT2 = (Length of tangent)?

Length of tangent= \J16x9 =12

Q17 (O
Let theradiusof thefirst circlebe CT =r,.

Also let the radius of the second circle be

CP=r,
Inthetriangle PCT, T isaright angle

P

So,PT=/PC2—CT? = [r2—1?

= (=0~ - = Ju—2

Q18 (2
Let point on line be
(h, 4 —2h) (chord of contact)
hx+y(4-2h)=1

Q.19

Q.20
Q.21

Q.22

Q.23

11

h(x—2y)+4y—-1=0 Point (EZ]

©)

A C B

Let AB bethe chord of length /2 . Let O bethe

centre of the circle and let OC be the perpendicular
fromOonAB.
V2

1
Then, AC=BC=—=—
InDOBC, wehave
OB =BC cosec 45°

1
:Ex\/zzl

.. Areaof thecircle = n(OB)? =& sq units
@
@

@
Let the centre P(h, k)

t_-1_2
Mpyy m, 5 5
2
P(h, k)
M
(2,3) ..."5x + 2y =16

k-3 _2
h-2 5
2h—5k+11=0

2x-5y+11=0—LinePM.

@
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Q.24

Q.25

C,C,=5, n=7,r,=2

C,C,=]r;—r,] = onecommon tangent

(1)

@
S,=Cy(1,0), 1,= 2
S, =C,(0,1),1,=2,/2

CC=y12 412 = V2

C]_Cz: | n-n |

=42

Internally touch ... common tangent isone.

Q.27

Q.28

Q.29

Conic Sections

2
_244-(2 1, e
2.22 J2

©)
S,—S;=0= 16y +120=0

_-120 _15
~ 16 - YET T

Intersection point of radical axisis

»=*)

3

The given circles are concentric with centre at (0, 0)
and the length of the perpendicular from (0, 0) on the
givenlineisp.LetOL =p

then, AL = \JOA? - OL* = \Ja? - p’

and PL = \JOP? —OL? = \[b? — p?
— AP= \/az _pz _\/bz _pz

@

Let thetwo circlesbe

X*+y*+2g,x+2f,y+c =0

Q26 @ and X* +y® +2g,x+2f,y+c, =0
Herecirclesare x° + y* —2x—2y =0 5 3
2 2 Whereglz_yf]_:_ycl:7!
X +y =4 2 2
Now, C,(1,1),1, = V2 +1° =2 9, = ~4f; =3 and ¢, =K
If the two circles intersects orthogonally,
C,(0,0),r,=2 Then
If @ istheangle of intersection then 2(9,0,+f,f,)=¢ +c,
2, .2 2
cosf =2 (Gc) :2(—10+gj:7+k
2nr, 2
=11=7+k
=k=-18
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Q.30

Q.31

Q.32

@
Let point of intersection of tangentsis (h, K) family of
circle.

x2+y2—(L+6)x+(8-20)y—-3=0
CommonchordisS-S; =0
=>-(A+6)x+(8-21)y—-2=0
=>(A+6)x+(2L-8)y+2=0 ()
C.O.C.from(h,k) toS;: x2+y2=1is
hx+ky=1 ...(ii)
(i) & (ii) aresameequation
A+6 . 2(L-4) _ 2

h k -1
= A=-2h-6, r=—k+4
oo —2h—-6=—k+4
= 2h—-k+10= Locus:2x-y+10=0

(
S, -

=)

S, 7x—8y+16=0
S, 2x—-4y+20=0

S, 9x—12y +36=0
Onsolving centre (8, 9)

Length of tangent

= /S, =/64+81-16+27-7 = 149
=(x—8)2+(y—9)2=149
=x2+y2-16x—-18y—4=0

0 =
0 =
0 =

SZ_
SS_

3

Twociclesx*+y?+2g x+2f y+c =0

and x?+y? 2g,x + 2f y +¢c,=0cuts
orthogonally if 29,9, + 2f f,=c +c,
Given equations of two circlesare
X2+y2+ 20x+6y+1=0...0)
X2+y2+4x+2y=0 ...
On comparing (i) and (ii) with origina equation, we get
g,=A.f =3,c=landg,=2,f,=1,¢=0
So, from orhogonality condition, we have
H+6=1=4r=-5

B
4

Q.33
Q.34

Q.35

Q.36

Q.37

Q.38

Q.39

@
©)
@

PARABOLA

4
Eqg. of the parabolais

w/(x+3)2 +y2 =[x+5|

X2+ 6x+9+y?=x2+25+10x
y2=4(x +4)

)

3x—4y+72

5

. focusis(2, 3) & directrixis3x—4y +7=0
latusrectum=2x L _distance from focusto
directrix

(x=2 +(y=3)°=

N
_2><5_ 5
@
Given eq" of parabolais y? —kx +6="0
2 2 6
=y =kx-6=>y =k(x—E)
Now, directix, X — 2 =~
ow, directrix, " 4
6 k .
> X=———_.
k 4 0

1 .
But directrix isgiven = X = E(“)

=k*+2k-24=0
=(k+6)(k—4)=0
=k=-6k=4

(d)
According to the figure, the length of latus

rectionis
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[uzs'nZa U:J
Y m/\ 29 20

/1N

u sm2a -u cosZa

Q40 (0
Q41 ()

Q42 (O
y?—12x—4y+4=0
y?—4y=12x-4
(y—2)2=12x

(34)]

Al(3,2)
(3.0)

Y2=12X
x2=4ay
(X=3)2+4x2(Y -2)
2-6x+9=8y-16
X2—6x—8y+25=0

Q43 (B

Directrix: x+y—2=0
Focusto directrix distance= 2a

2a=

0+0—2‘

J2
2a= .2
LR=4a=2+2
Q4 (2
t
—2=-2cost,y=4cos >

2

X =2 t
cost = ,y:4cosz5

t
=2|2cos?—

y =2(1 + cost)

Q.45

Q.48

Conic Sections

4
Length of chord = \/a(a— mc)(1+m?)

m=tan60° = /3

4
Length of chord = = /3(3 Y3 x 0)(1+ 3)

4
:E\/%:S

F th t i_}_i—l
rom the property ps " 0s T a
1 1 1
i -=
3 2 a
_5
a5
. Latusrectum=4a=?
@
S f t t—l——l
ope of tangen 1-3
ay _
also ax =2(x-3)

(—yj =2(x,~3)=1=X,~3= =
By ~20TITIEXTI

i
)

Equation of tangent is
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Conic Sections

Q.49

Q.50

Q.51
Q.52
Q.53

Q.54

Q.55

1 7
e
=34 1[ ZJ

dy—-1=2(2x-7)
4x—-4y =13

(b)
Given x = 3y2+ Ko )

andy®=6x ... (2)
Sy :6[3y+ kj

2
=y =3@y+k)=>y*-9y-3k=0 ... ©)
If line (1) touches parabola ( 2) then rootsof
guadratic equation (3) is equal
(9?2 =4x1x(-3k) = k=-27/4
©
Any tangent to parabolay? = 8x is
2
y=mx+—
m

Ittouchesthecirclex? +y? —12x+4=0
if the length of perpendicular from the centre (6, 0) is

equal to radius /32 .

2
om+— 1 2
M _ 4 /32 o (3m—j =8(m’+1)
vm?+1 m
(3P +1)?=8(m*+ )
Hence, therequired tangentsarey =x + 2andy = —x —
2.
(b)
©
@)

S
L et the equation of tangent to the parabolay? = 4x is

1
y=mx+ o ]
solving equation (1) with parabolax?= 4y
2 mx +i
=x4=4 m
Now put D =0 & findthevalueof m

@
N(at2, 0)

Q.56

Q.57

Q.58

Q.59

Q.60

solvey = at with
curvey?=4ax

at?

X= —
4

p(at’.,2ah
/_

1 { |

»
A N (at’,0)

dt
Equationof QN 'y = WD (x—at?)
{at 2]
——at
4
utx=0 —iat
putx = Y—3
4 4
0,—at = —
T[ 3 jAT 3at
PN = 2at
AT _4/3at _2 2
PN~ 2at 3 )

@

Equation of normal to the parabolay? = 4ax at
points (am?, 2am) is

y =—mx + 2am+am®

€
Line:y=-2x-2
Parabola: y?=-8x
c=—-2am-am?
normal to parabola)
A=-2x-2x-2—-(-2)(-8)
-A=-8-16

r=24

@

)

UseT?=SS,

= [y.0-4(x+2)]*=(y*-8x) (0-8(-2))
= 16(x—2)2=16(y>—8X)

= y=%(x+2)

©)

(condition for line to be
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o
(x.¥.) P/

Conic Sections

[att,, at, +1)]

h+l=att,
3
+1=——
h+i=-2
2h+2=-3

2h+5=0= 2x+5=0

Eq.of ABis: Q63 (3
T=0 Tangent at Pof y? = 4ax
Yy, =2(X+X,) yy,=2alx+x) .. 1)
2X—yy, +2x,=0 e Le_t Mid point (h, k)
4x—Ty+10=0 T=S
@) yk—2a(x + h) —4ab=k2—-4a(h + b)
equ. (1) & (2) areidentical yk—2ax—2ah+4ah—k*=0
yk —2ax+2ah—k?=0....(2)
. Ezﬁzﬁ (1) & (2) aresame
"4 7 10 )
L -2a 2ah-k
_ ! _> y1 —2a - 2ax
=5 & x = 5 1
Q61 (1) Q
y2=4ax P(x.y.)
Slope= n R
1:3 k=y,; —2ax, =2ah-k?
L b —2ax, =2ah-y?; y,"=4ax,
Mid point —2ax, = 2ah—4ax,
P(t,) (x,,y,) 2eh=2ax,
h=x,
Q64 (3
>& The parametric equations of the parabolay? = 8x are
(h.k) x = 2t2and y = 4t. and the given equation of circle of
QL) iSx2+y2—2x—4y=0
=t=2tt .. @] On putting x = 2t?and y = 4t in circlewe get
R[atltz’ a(tl + tz)] 4t4 +16t2 —4t2 -16t=0
h=att, , k=at +t)
K = 4t* +12t> 16t =0
k=3, = 4= 32 = At +3t—4)=0
h=2at?
! = t{t-D(t*+t+4)=0
k2 9 9
= —_— 2= — 2= — =t=0,t=1
h=2a 922 =k > ah = Y=o
[ t?+t+ 4% O]
Q62 @ Thus the coordinates of points of intrsection of th
24 4y —Bx—2=0 'hus the coordinates of points of intrsection of the
y circleand the parabolaare Q(0, 0) and P(2, 4). clearly
2 AV +A—6x—6=0" a= 3 on the circle. The coordinates of the focus S of the
yrrayra-ox-0o=0,a=7 parabolaare (2, 0) whicliesonthecircle.
(y+2)?=6(x+1) 1 1
Y2=6X  vertex(-1,-2) - Areaof APQS==xQSxSP==x2x4
POI of tangents tt,=-1 2 2
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Q.65

Q.66

Q.67

Q.68

Q.69

=4 sq. units.

©
Given parabolais y* = 4x

Let P=(t,2t) and Q=(t3,2t,)

2
Slope of OP:t—Z: and Slopeof OQ:t_
2

ortt,=—4 .. @

Let R(h,k) bethemiddle point of PQ, then

_G+t
2

h

From (4),k? =t +t2 + 2tt,=2h—8 [ From

(2) and (3)] Hencelocusof R(h,K)isy® = 2x—8

@)

- and k=t +t,...(4)

From the property : the feet of the Lr will lie on the

tangent at vertex of the parabola.
y=(x-1)2-3-1
(x=1)?=(y +4)

Tangent at vertex of above parabolaisy +4=0.

(b)

@

(x—1)>=8y;a=2
x2=8y; x=1,y=2

vertex (1,0)

Focus(1, 2)

Radiusof circle=2

(x=1)2+(y-2y’=4

| (2.0)

x2+y?—2x—4y+1=0

€)

y?=4a(x=1))

let the POC (h, k)

vy’ =4a ox = day’
2a 2a

)
Yink K

x—=1=0,y=2

x>=da(y—-1,)
y‘— i
2a (h.K)

h
(1) and (2) areequal = 2a )]

ELLIPSE

@)
PS=ePM

V(X =1 +(y +1) :%

Squaring, we have

V12 +12

x—y—B‘

X2+ 7y?+7—-10x+ 10y + 2xy =0

@
4x2+Qy?+ 8x + 30y +

4=0

4(x2+2x +1) +9[y?+4y +4] =36
4(x+1)2+9(y+2)>=36

(x+2)°  (y+2)° _

9 4

©)
92 +4y?=1

X y2

1/9 1/4

©

1

2

+-—-—— = 1= Length of latusrectun = 2% :g

Sis(-ae0), T is(ae0) and B is (0,b).

o4
o

= SB=,/(0+ae)* + b’

Also SB? =ST? = 4a%e* = a’e® + b?
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Conic Sections

Q79

= 3a’¢’ =&’ (1-¢’) =a’ -a’¢’ A(x2—4x +4) +9 (y2—64+9) = 36
1 1 4(x-2)?+9(y-3)°=36
sS4 =a"=ef="=e== (x=2)  (y—3)
4 2 + y =1.
9 4
Equation of magjor axisy = 3.
Q74 () Equation of minor axisx =2
B
/’.ﬁl"\ Q80 (b
. 3m
A SN A Q8L (9
" e Tl Q82 (9
Q83 (d
The equation of the éllipseis
., Q84
X Yy _ L et eccentric angle be 0, then equation of tangent is
E 5cose Yy =
a + b sno=1 -

' i iv ion i
Where centre is assumed as origin and base as x- given equation s

axis. Putx=2, weget X y

—+ = =
16 v JE 8 20 NE (2
=2 1= y=——~ —Mm(approximately) comparing (1) and (2)
81 9 3 3 1
Q75 (b cose:sine:E
Q76 () = 0=45°
5 10
e=—; 2ae=10=>2a=— =2a=16 Q8 (@
8 € X +4y*=1
+ =
| atus rectum = b2 2a2(1-e?) 3?<x1 dyy =1
ust um_T_T given3x +4y=— [7
comparing
26 39
=2a(l-€?) =16 (1—aj:— 3x, 4y, 1
4 B e
3 4 7
Q77 (1 1
x=3(cost+sint)y =4 (cost—sint) Xlz_ﬁ
X _ e Y :
= =cost+sint; = =cost—sint 1
3 4 e
=T
%2 y2
square& add — + =— =2 Q86 (0
9 16 Clearly ax +by =1
Ellipse Equati X2 y? 1 ey aX+1 ist t t
ipseEquation — + =—— = i.e Y =—7-X+— istangent to
peeEQuAIon 78 " 32 p T isteng
78 2 X2 yz
e @ Cx2+dy2:1:>T+T:1
1 1
Max.area:EXZanb:EXZX3X4:12 E a
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Q.87

Q.88

Q.89

Q.90

©

Givenlineisxcosa+ysina=P ...(3)

Any tangent to the ellipse is

Xcos6 N ysing
a b

Comparing (1) and (2)

=1 ..

cos(? sno 1

acosa bCOSa P

acosa . bsina
andsing =

= Cc0sf =

Eliminate 6, cos?0 + sin0

a’cos’ a +bzsin2a
P2 P

or & cos?o. + b?sina. = P?

(b)
4

Equation of normal

ax sech —by cosecp = & —b? ..(D
Xcoso. +4sina=p (2
aseco -—bycosece a’-b’
cosa sina p
ap
= cos¢ = Wxseca -(3)
— sing = (a%;z)x coseca (g

squaring and adding
2
1= — P [a?sec’ a +b? cosec’a]

- (a2 _ b2)2

@
3+5x2=15
2 2
XY
5 3
Equation of director circle.
x2+y?=5+3=8
clearly (2, 2) liesonit

T
here £0=—
ere 5

Qa1

Q.92

Q.93

Q.94

Q.95

Q.96

@

Ellipse—2x2 + 5y? =20, mid point (2, 1)
using T =S

2X(2) +5(y x 1) —20=2(2)*+5(1)>—20
Ix+5y=13

@

P(acosa, bsin o)

Q (acosa, asin o)
Tangent at Q point
Xcosa +ysinoa=a

AR
==

=|ae (cosa —a)|

SP = \/(ae —acosa)? +b?sin?a

\/a +a% cos? o - 2a%e cos a + b% —b? cos

= \/a2 +cos? oc(a2 - b2) —2a’ecosa

=|aecosa -4
= SP=SN

1)
Same as Previous Question.
Ans.(1) Isosceles triangle

@
(Sl Fl) . (SZ FZ) =p2=

HYPERBOLA

@
Given hyperbola

(x=2)*-(y—2)*=-16
Rectangular hyperbola

L e= 2.

()
Ax2-9y?=1
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Conic Sections

btano
=tan 30°
eccentricity, e= aseco
b 1
3 sinG = 3
i+ b_ 1
o=l ® a +3sing
.97 b
8-98 Eli \ A(a seco,b tane)
Q99 (1) 30°
Q.100 () / 0
Q.101 (1) .
(a seco,-b tano)
Q.102 (3
C(Ov 0) A1(41 0) Fl (61 O) b2 1
CA1:4 CF1:6 e2:1+—2 + 5
— a=4 ae=6 a 3sin“ 0
b2 1
2e?=36 3a2(1+a_2]:36 €21+ 3
2
= b?=36-16 = b?=20 —
e> \/5
X2 y2
Hyp. — — =— =1 or 5x>—4y?=80
16 20 Q.108 (1)
Q.103 (1) Q109 (4
5 lieson director circle
F.(6,5) F(45 e= 2 (l 2\/5)
2 2
F,F,=2ae Centreof hyp.isthe mid point XY o iex2iyve=
' of FF,=(1,5) of 55 ~7g ~1ieXHy=9
2ee=10 . Required angle /2
25
= ae=5 = &P=25=a (E) =25 Q1o @
Locus of the feet of the L" drawn from any focus of
= &=16 =>b*=9 the the hyp. upon any tangent is its auxilary circle
(x-9° _(y-5)° N
Hyp. - =1 Yy o
yp 16 9 Hyp.T— 1 =1
) 6
Q104 (1
1
J27sec0+ % tand =6 Auxiliary circlex® +y*= —<
= 1+2tan’0=3
- @ =m/4for first quadrant Q111 (3
0105 (9 by T=S weget 5x + 3y = 16
12 (4
0106 () Q E)JT:S
Q.107 ¥ )
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3xh—2yk +2(x + h) = 3(y + k)

=3h?*-2k?+ 4h—-6k bt ] Y
— x(3h+2) +y(~2k —3) = 3h? — 2K+ 2h—3k [tlt2t3 e ) = (%Y
Ifisparallel toy =2x
(3h+2) Q117 (b
(2k+3) =2 Wehavex?—y?—4x+4y +16=0
SX—dv=4 A = (X®—4x)—(y*—4y) =16
= X—ay =4 ANS. = (X2—4x +4) —(y2—4y +4) =—16
Q13 @ = x-2)2—(y-2)?=-16
s x (x-2°_(y-2 _,
Slope of the chord = IR = 42 4°
6 This is rectangular hyperbola, whose eccentricity is
25 75
= — X—=— dways /2.
16 2 16
Equation of chord passing through (6, 2) QU8 (d)
_n Q19 ()
y=2=75 (x-6)
16y —32 = 75x — 450 Let A(ctl, 2] B(Ctz, iJ ({Cts, EJ
75x—16y =418 t )’ t ) ts
0114 (1 then orthocentre be
. Let pair of asymptotes be -
xy—xh—yk+1=0 @ H 1~ Chtels | whichliesonxy=c?
1*2*3
where ) : constant
.. for (1) represents pair of straight line A = hk
. Asymptotes x—k=0,y—-h=0
>mp Y EXERCISE-III
Q.15 (1)
Hyp. xy —3x—2y =0 CIRCLE
f(x,y) =xy—3x—2y Q1  (0ooe)
Sf The given cirlceis (x +1)* +(y+2)* =9 hasradius
X O0=y=3 3
. The points on the circle which are nearest and farthest
= 0= x=2 Centre (2, 3) to the point P(a,b) are Q and R respectively
y i}
Asy.xy—3x—-2y+C=0 P(ab)
will passthrough (2, 3) Q
C=6
Xy—-3x—-2y+6=0
(y-3)(x-2)=0
Xx—2=0,y-3=0 R
Q.16 @ Thus, thecircle centred at Q having radius PQ will be
Let thecircleonwhich the smallest required circle whilethe circle centred at
P Q,R, Sliebe R having radius PR will bethelargest required circle.
2t 'yz " 20x + 2fy +C, =0 hence, difference between their radii = PR-PQ=QR=6
1
c) _ Q.2 (0000)
t —
How let [C' tj lieonit Thegivencirclesare
= ¢+ 2gct® + C 12 + 2fct+ ¢2=0 (x _1)2 +y? = 4and(x _1)2 +y?=16
wheret,, t,, t. t, representsthe parametersfor P Q, R, S
Sttt =1 The Points (a+1,f3a) lieon theline

also since orthocentre of APQR be
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Conic Sections

y=3(x-1) Q8 (49
- i 2 y? _ox_By—L =0
whose slope = /3 hence makes angle 60° with Given, X" +Yy" —2X - y—g—
X-axIs Thecentreof thiscircleis (1, 3)
A= (1+ 200560°,23in60°) - (2@) Also, two diameter of this circle are along the lines
’ 3x+y=c andx—3y=c,
B= (1+ 400s60° 4sin60°) _ (3 2\/5) These two diameters should be passed from (1, 3)
’ ’ .. ¢,=6andc,=—8Hence,cc,=6x(-8) =—48
Hence there is no point on the line segment AB
Q.3 (0000) Q.9 ®
1,2 Ii&sinsidetheci rcle Equation of circleis
*. no. of tangnet is zero. X=4)x+2+y-7)(y+1=0
= X?-2x—-8+y?+y—-T7y—-7=0
Q4  (0010) = X2+y2-2x—6y—15=0
Let the equation to the circle be Here, g=—1,c=-15
X2+y2+2gx+2fy+c=0 .. @ -
Sincethe three pointslie on thecircle, we have S AB=2yg"-c
2g+4f+c=-5 .. (i) _
6g—8f +c=—25 .. (i) _‘82““15
10g—12f+c=-61 ... (@iv) -
Subtracting (ii) from (iii) and (iii) from (iv), we have 010 4
4g—12f =—20and 49— 4f =36 ' ’ 5y o .
Hence f=—2andg=-11 leer;, X ery = & " (1)
Equation (ii) then givesc = 25. Iirr]grﬁ E+y(i;r ?()z(féf: 12:8 (1)
Substituting thesevaluesin (i), therequired equation is q.2 oo y'=
X2 +y2— 22X —dy +25= 0 ?g;:t@ ;’}’)‘3_3
Itscentreis (11, 2) and radiusis 10. = re(", ).r=
FromEq. (ii),
X2+ 6X+y2+2y+1+3F =32
Q5 (0015) _
SinceS, = 102+ 72—4x 10-2x 7-20>0, > g‘e;tfgz(tgyjl?:a‘df: s
SoPliesoutsidethecircle. Join Pwith centre C(2, 1) of Now i stancé between c;ntres
thegivencircle. Suppose PC cutsthecircleat A and B. '
Then PB isgreatest distance of Pfromthecircle. = /(3+3)2 +1
PC=/(10-2) +(7-1) =110 _ 37> 41,=6
— .. Circles do not cut each other
CB__ radius -V 4+1+_20 =5 = 4 tangents (two direct and two transversal) are
‘. PB—PC+CB—10+5—15 pOSSIble
Q6 (0 _ . PARABOLA
Thetwo diametersintersect at (8, —2) whichisthe centre Q1 [
of the circle. The circle passes through ' AC
(6, 2). Thereforeitsradius = /20 . AOAC, tan30° = <
Hence the -equation of the circle is
(x—8)° +(y+2)° =(v20)
Q.7  (0003)
Two circles are x*>+y*’-4x-6y—-3=0 and
X2 +y?+2x+2y+1=0
Centres: C,=(2,3) C,=(-1,-1)
radii : r,=4 r,=1
wehaveC, C,=5=r, +r,, thereforethereare 3common
tangents to the given circles.
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Q.12

Q.13

Q.14

Q.15

1 2a
L A L5
= \/é at2

Aganin AOCA,
OA =JOCZ+ AC? = |/(@?)? +(2at)?
:\/[(2\/5)2]2 a2 + 422(24/3)? = 19222 = 8ay/3

Q.16

(0]
Given curveisy?=4x ()
Let theequation of linebey =mx +c

Q.17

d
Since, d_i =m=1 and above lineis passing through

the point (O, 1)
1=1(0)+c=c=1

y=x+1

Onsolving Egs. (i) and (ii), we get
x=1landy=2

This shows that line touch the curve at one point. So,
length of intercept is zero.

...([i)

© Q.18

Given parabolaisy? = 12x

Here, a= 3 For point P(x,y),y =6
This point lie on the parabola

- (6)2=12x =>x=3

Thus, focal distance of point Pis6

[1.5]

Any point on the parabolay? = 4ax is
2

(at?, 2at) 0.19

R

N | ©

3
and2a=6=t=> .. )

2
a(éj :9:a=2
a 2

On putting thevalue of ain Eq. (i), we get

t==

20
> Q

3
.. Parameter of the point Pis 5

[1.5]
The equation of parabola can be written as

(y+2)2=—4(x—%j

Q.21

1
= y2=—4X Wherex=x—§,Y=y+2

Anequation of itsdirectrixisX =1

3
.. Required directrix is X = 5

(64

Letk=64

L Yy=X2-2%x8x+64
=y=(x—8)2

= |t hasvertex on x —axis

[4.8]
Since, the semi latusrectum of aparabolaisthe HM of
segments of afocal chord.

_ 2SP.SQ

.. Semilatusrectum = —SP+SQ
_ 2x3x2 g
3+2 5

24
.. Latusrectum of the parabola = 5

8]

Given curveisy? = 16h Let any point be
(h, k) But 2h =k, thenk?=16h
=4h?=16h

= h=0,h=4

=k=0,k=8

.. Pointsare(0, 0), (4, 8)

Hence, focal distance are respectively
0+4=4,4+4=8]" focal distance=h+ 4|

(1

Givencurveisy?=4x

Also, point (1, 0) isthefocus of the parabola. Itisclear
from the graph that only normal is possible

y?=4x

[0.5]
We know that, if three normalsto the parabola
y? = 4ax through point(h, k), thenh > 2a

1
Here, h=a anda:Z

1 1
a>2=-=—a>—
4 2

ELLIPSE
(0007)
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Conic Sections

lies on the second ellipse. Hence the number of

2 2
X_2 Y1 e tangents that can be drawn
a b’ _ _
=2+1=3.
Xy ) Xy Q.28 [0.89]
75 =1 meetsx-axisatA (7,0), line 35 =1 meets Equation of any tangent to y2= 4ax is
y-axisat B (0,-5). _ a oy _
(1) passesthrough A & B y mXerjmX my+a=0
49 25 Comparing it with thegiventangent 2x + 3y —1=0, we
= 7 70=1,0+=1 find
= &=49,b?=25,p?=2 (1- &) m_-m_a _ -2 ... m_2
— 25=49(1—€) 2 3 1773 "3 9
— e’ = 2 =e= 2_\/6 Hencethelength of thelatusrectum = 4a= g ignoring
49 7
the negative sign for length.
Q22  [004 Q29 [0512]
2 —
Four. For example from the centre of ellipse, axes of y =8x
dlipsearenormals. Let P(2,41) & a(tZ,4t,)
& Normal at P& Qintersect R(18, 12)
Q.23 [667] )
Let R(18,12) = (2t3, 4t3)
1V ( 3x-dy+7Y
R E e N = 1,=3
2 5 5
ellipse, whosefocusis(2, —3), directrix 3x—4y + 7=0 t,=—t- I [Point of again intersection
1
and eccentricity > by normal to the parabola]
2
Length of the perpendicular from the focus to the 3=—t- T
3x2-4x(-3)+7
directrixis %=5
(R (18, 12)
so that 8 a-5-2a-2-5- a:E
e 2 3
. .. 20
So length of themajor axisis 3 5
Q.24 [0002]
Sincetangent from (A,3) areat right angles. R
So, thispoint lieson director circle. L
e x2+y?=a+h? (Cg)<xz,y~_)
A*+9=9+4 = L=%2 ‘
Q25 (36 t2+3t+2=0
4=9(1—¢? e= =t =-1;t=-2
o t( ):b>t V513 e direct B Hence P(2,~4) & Q(8,-8)
istance etween e irectrices = . a=2 b=—4 c=8 d=8
2a_2x3x3_18 abcd=512 Ans.
e 5 5
Q26 (1 Q.30 [000]
2 —
Thesum of distancesof Pfromthefoci =2a =2x5= y'=4ao @
10. y=mx—x3-2m
Let P(h, k) isonthisnormal
Q.27 [0003] = k=mh-m*-2m
Since 3.32+5.5-32>0, the point (3,5) lies outside the
first elipse. Also 25.3%+ 9.52— 450 =0, the point (3, 5)
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Q.31

Q.32

Q.33

m,

= m+m2-h)+k=0—m,

o,

If threenormalsat (h, k)
m, +m,+m,=0
m, m,m,=—k

-k
& mm,=a = mSZ?

-k
m, = o isaroot of theeg. (2),

KK ohyek=0
3 g (@-+k=
-k? (2-h)
= k=0; —3 +1=0
(04 (04

k> h+2-a
= —=
o o
= k=o?th+2-a) ... @
Eq. (1) & (4) areidentical
Toa=2

HYPERBOLA
[0002]
Product of perpendiuclars drawn from any point on

x2 yz 2hp2

the hyperbola P 1 to asymptotesis 2100
2 2

Given hyperbola X? - yT =1

. roau 3

Hencek = 2.

(0002)
9 4

a® p?

289 144 :
———=1..... (3). Solving (2) and

and 2 b

1
(3), we get a? = 1,b’ =§: 2a=2.
= Length of transverse axis is 2a = 2.
(0001)

The eccentricity e, of the given hyperbolais obtained
from

P=@@E@-1) .. @)

Theeccentricity e, of the conjugate hyperbolaisgiven
by

a=pE-y .. (i)
Multiply (i) and (ii), we get

1=(¢ -1)(&-1) = 0=€le, —&/ - €

=eg’+e’=1

(0004)

On eliminating ybetween the line and hyperbola we
get

2
25x2 — 9( 451225") =205

which, on simplifying becomes
x2—10x+25=0
= x=5

20
Hence y = 3

[0009]
The hyperbola is )1(———=1. Let P be

(4secH, 3tan0) .
Now the line X = 4 sec intersects the asymptote

y:gx at Q(4sec6,3sec6) and the asymptote

y:—%x at R(4sec,—3sech) . So,

PQ=3|sec6—tan6| and PR=3|secH+tan6|
- PQPR=9
(0000)
Equation of tangent | r to5x+2y-3=0is2x-5y+k=0
By using cz=a2m?-b? then we get k?is
negative which is not possible. so total no of

2 2

tangents to X——y—=1 is zero.
9 4

[15]

X2 y2
The hyperbolais —-=—=1
yp > 3

Its tangent y — mx = ++/2m? — 3 passes through P(h,

k) then kK —mh = +v/2m* -3
= (P-2)n?-2hkm+k?+3=0
If slope of these tangentsbe m, and m, thenm m, =1

2
E2+2=10r h*—-k*=5p

90
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Conic Sections

Solocusof Pisx?—y2=5

Q3 )]
Q.38  [0001]
Equation of normal at pointti.e., (ct, c/t) is Q4 )
y—xt?= % (1-t...(1) Q5 @
It meetsthecurveagainat t, then (ct,, ¢/t)) must satisfy Q6 @
@ .
ettt =T (1) SNE RPN Q7 @
t t t, t
11 Q38 €)]
——=+t?(t-t,)=0
= t, t+ ( 1) 09 -
= (ttttl) (1+t1)=0 Q10 (1)
1
J1 4
Clearly t#t, = £°t,+1=0. Qu @
Q12 (I

Q.39 (1.5
Linesjoining origintothe pointsof intersectingof the Q.13 (3

line x+/3 +y = 2 and thecurvey?—x2 = 4 aregiven by

Q14 (3
y2 — x> :4(i2+yj = y?—x% = (x4/3+Y)? Q15 (@
Q16 (O

= 4x2 + 2xy\3 =0 = 4x? + 2xy~/3+0.y? =
Comparing with ax? + 2hxy + by? = 0, we get Q17 @

a=4,
W —ab Q18 (2
b=0h=+/3; tan h— asb=0
atb a Q19 @
tan0 = 2{ V3_ o ( j Q20 @
{82
Q40  [0007 e s, 3

Wemust haveae=a €

12 V¥ +Yi+4x,+3 2
e . =—

5 o

4e=== =
JX+y?-6x,+5 3

Hereb?=16(1-€?)
= OX? +9y? + 36X, + 27— 4x —4y? +24x, —20=0

81 144 15 d 3
and 25 25[( Y _J :Ean €= = 5x2+5y? +60x,+7=0
.. Locusof point (x,y) is
5x2+5y?+60x+7=0
PREVIOUS YEAR'S
Q21 4

MHT CET Thecentresof givencirclesare C (-3,-3), C, (6,6) and
CIRCLE radii are
Q1 (¥ [ =y9+9+0=3J2, r1,=/36+36+0=6v2
Qz
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Q.22

Q.23

respectively.
Now C,C,= (6+3)2+(6+3)2 =92
and 1, +1, =32+ 62 =92

HereC C=r +r,
So, both circlestouch each other externally.

@
Centresadnradii of thegivencirclesare C (0,0),r, =3
andC,(-a—-1)

r,=va’+1-1=|a]

Since, two circlestouch internally.

C1C2=r1_r2
- Jo? +122 =3-|qf
= 0?+1=9+02-6|a]
= 6|oc|=8:>|oc|=%1
4
a=x 5

@

Given, equation of circlesarex?+y2—4y=0
andx?+y?—8x—4y+11=0

.. Equation of chordsis

X2+y2—dy —(x*+y?—8x -4y +11) =0

= 8-11=0

A\

Q

So, centreand radius of first circleare O (0,2) and OP =
r=2.

Now, perpendicular distancefrom O(0,2) to theline 8x
-11is

[8Bx0-11 11
d=0OM = \/872 8
INAOMP, PM = /op? - OM?

2
_ zz_(l_lj _ [a-12
8 64
_ /256—121=\/l35 om
64 8

.. Length of chord PQ =2PM

2 V135 _ 135 om

8 4

Q.24

Q.25

@

Let OA asX-axis, A =(r,0) and any point Ponthecircle
is(rcos0,rsino).If (x,y) isthe centroid of APAB,
then

YA

G}PA(LO) >

3x=rcos®+r+0 ..(i)
and 3y=rsin0+0+r
(i)
FromEgs. (i) and (ii),
co(Bx=r)?+(3y—r)?=r?
Hence, locusof Pisacircle.

@

L et the equation of the circle be

xX2+y2+2gx + 2fy +c=0 ..(i)

.. Coordinates of centre of thecircle= (—g, —f)

As, the circle passes through the origin,

0>+ 0%+ 2g(0) + 2f(0) +c=0

=c=0

Given, centreliesony =x

= Coordintes of the centre are (—g, —0).

Given, twocircles, x2+y?+2gx + 2fy +c=0

and x2 +y?-4x —6y + 10 =0 are orthogonal.

Therefore, 2xgx (-2) +2xfx(-3)=c+10
[--29,0,+2ff,=c +c]

= —4g-6f=c+10

= —10g=c+10 [--g=f]

= -10g=10 [-c=0]

= g=-1.f=-1

Hence, equation of circleis
X2+y2—2x—2y=0.

PARABOLA

Q.26
Q.27
Q.28
Q.29
Q.30

Q.31

S
@
@
@
(Bouns)

S

92
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Conic Sections

032 @ Q60 (9
033 @ Q6L (3
Q34 () Q62 (@
Q35 Q63 (1)
Q36 @3 Q64 (2
Q37 (O JEE-MAIN
CIRCLE

Q38 (3 Q1 (19
Q39 (@ Radiusof circlex?+y2— 2./2x =642y +14=0
Q.40 (Bonus)
Q41
Q42 ()
Q43 @ I

. 2
ou @ I=2+2=2
Q4 () R=.2+18-14=6

SP=R*+4
ELLIPSE Cera
Q46 (2 10
Q47 (@ 02 ®
Q48 (1
Q49 (3
Q50
Q51 (1)
Q52 ©
Q53 (9
Q% @
HYPERBOLA
Q55 (2
Q5 (@
Q57 () oo 2
Q5 (1) V2
AP=JOA? - OF?

Q59 (9
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Conic Sections

1
“ W2
tan6=3
. L AP
C.an _\/E_AN

NG

=AN=—=BN
3

(=Y

1
Areaof AANB = 5 (AN?)sin 20 = 6

Q3 0

X2 —~2(x+y)+y? =0
AsC=0,CirclePT. origin

C

A B 2,0

1 1
Centre | /77 /5 r=1
..BC=2

Given AB =+/2
Fromright angle AABC

AC=+/2

1 1
areaof AABC = > -AB-AC= E.ﬁ.ﬁzl

Q4 (V)

Q5

Q.6

e (B e
— \/E = (.'.r_ )
2k2—(k2+2k+1)=2
k?-2k-3=0

(k=3) (k+1)=0

k=3,-1

k=3

r=3

h=1

h+k+r=7

C)

CM=r=h
[lh+k]|

h

V2
h? + k2 + 2hk = 2h?
h?—k2—2hk =0
x2—y2:2xy
@
Let equation of circleis
X2+y2+2gx+2fy+c=0
dy —(2x+2g)
S RV
dx  (2y+2f)

_ax-by+a
bx+cy+a
=b=0,a=-2,c=2
=-20=-2=9g=1 2A=-2
f=-1

Comparing with %

Now circlewill be

X+ y2+2x—2y+c=0

its passes through (2, 5)

whichwill givec=-23

socirclewill bex?+y?+2x —2y—23=0
centreC=(-1,1)

and radius 5

Now Pis(11, 6)
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Q7

Q.8

0]

(i)

MATHEMATICS

So minimum distance of Pfrom circlewill be

J(11+1)2+(6-1)% -5

=13-5
=8
(16)
(1, 2A D
B
(36) C
—— 2X-y+4=0

Eq. of lineAB
y=2x
Slopeof AB=2

Slope of given diameter =2
So thediameter isparalled to AB
Distance between diameter and lineAB

S
W22 ) B
4 8
ThusBC=2x E:E

AB= J(1-3)?+(2-6)% = /20 = 245

8
Area=AB x BC:E x 2/5=16

4)
C:4x2+4y?—12x+8y+k=0

K
= X*+y?=3x+2y+ (Zj =0

§ _1]_ J13-k
21 1
PointliesonorinsidecircleC

92

:slso:ksg e (2

Cliesin 4th quadrant

Center (

r= > =>k<13 .. (1)

Q9

Conic Sections

r<i

13—k
=
2
=k>9...(3)

<1l

92
Hence() N (2) n(B) =k e [9, 3}
(1)

IXx+3y+2=0
X-4y-11=0

5
4
0
3

X y 1

25 50 25

X-1 y+2
cos® snd

5




Conic Sections

Q.10

Q.U

Q.12

4
- 245 -2|=6
Y (5)

X=1+ 5(§j =4

5
Req. distance
_|5(4)-12(-6) + 51

13
_|20+72+51 143 11

13 13
©)
(-12) A
(3-6)B N

L,:4x-3y +k, =0(putAinL))
-4-6+k, =0
k,=10

L,: 4x-3y+k =0

PutBinL,

12+18+k,=0
=-30

2

distance between L, and L, = diameter =

. radius=4

4x-3y+k=0

4x-3y+k,=0

40

V& +F

Centreismid point of AB = center is(1, -2)

. circleis(x-1)2+ (y+2)? =16 Ans.

v

Equation of circlewill be
(2¢=rx+p) +(2y>-2sy-20)=0
=2(x2+ y?)—x—2sy+p—20=0...(1)
Compairing with
2(x?+y?)-11x-14y—22=0...(2)
r=11, s=7, p-29=-22
L2r+s=2q+p=22+7-22=7

@

-8

ARAING gryait 12 BB

AB=./26
2 = CM2 +AM?2

2]

2
13
2

,_ 65

2

©)

Tangent at O(0, 0)
—x+0)-2(y+0)=0
=x+2y=0

Tangent a P(1++/5, 2)

X(1++/5) +y-2— (X +1+~/5) —2(y +2) =0

Put x = -2y

—2y(1++/5)+2y+2y-1-+/56-2y—4=0

2

—2«@)/=5+«@:>y=£\/§+1J

Q(\/§+l_\/§+1J

2

5+\/§

Length of tangent OQ = >

RL®

Area= ———
R2 4+ 12

R=1/5
\/gx(5+\/§j3

2

5+(5+«/§)2

2
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Conic Sections

_ ﬁx (125+ 75+ 755 + 5¢5)

2 (20+25+10J5+5)

2
_5+305 T (-2 (3 = ]
2 n
Q.14 (816 Now SNS,=¢ Case-1I CC,<
Normalsare Ir,—r,|
y+2x=JT1+7«/7 €G>t
2 2 (n 1
2y +x =211+ 647 V(3-2)"+(-2+3)" <2 -=
Centre of thecircleis point of intersection of normals
i n 1 1
S \/(3—2)2+(—2+3)2>—+— V2<[B-2
4 n 4 n
_—, +_
3 3 n 1 2
R <2 = n has a
Tangent is x/l—ly —-3x == L +11 solution
3 =Ne{1,234}
Radiuswill be L distance of tangent from centrei.e.,
Q17 (3
4\/2 C: (a,p) & radius=r.
5 S (x—0)2+ (y—P)2 =12
Now, (5h—8k)?+ 5r>=816 Stouchesexternally S,
=CC =r+r,
Q15 (@ o2+ (B-1)2=(1+r)? (1)

Stouchesx-axis
= y coordinates of centre = radius of circle
=pB=r
A Putin (1)
a’+p*-2B+x=a+p*+2p

2

9) M o =4p
= Locusin |x* =4
3 [ =4y

_2 ~ 2rguag= 2
Area= 3[PQRS]_ 3[8x4]_ 3

C:(x=2)+y*=1 Q18 (7
Equation of chordAB : 2x =3

OA=OB= 3

NE

AM =22
2

1
Areaof triangle OAB = E(ZAM)(OM)

3 .
=—— (. Units
4 .5
Q.16 (4 snb=_—
S Tn: 13
' ' PM = AMcotf
z-3+2i|=" z-2+3]= 2
4 n
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Conic Sections

PM = G(Ej = 4cos™
5 8

. 5(PM) =72 1
ASAPQR= - PRxPQ
Q19 (1
Image of centrec, = (1, 3)inx—y + 1=0isgivenby —£(4sin£ (4COSEJ
x,~1 y,—3 —2(1-3+1) 2 8 8
1 -1 1241
.t 4
:>Xl:21y1:2 :4an:_2:2\/§
- Centreof circlec,=(2,2)
38
- Equation of ¢, bex?+y?—4x —4y + 5 =0 Q2
Ay
38 2
Now radiusof ¢, is 1/4+ 4——= \F =r
2 5 5
(radiusof ¢ ) = (radius of c,)? \
= 10-a _2 =a _8
5 5 (hkw)
:>cx+6r2_458+1—52=12 b .

Q20 (

Xz+yz_x+2y:1741 (c0s6, sin 6,0)

s h—cosezk—sinezw—o
(x—lj H(y+1) = (2) 2 3 1
2 ~1(2c0s60 +3sin0 - 6)
Or APQR = -

1 .
PR=QRsiN22 - h_ ~2(2c0s0+3sin6-6)

= +c0s0
14

_10cos6-6sin0+12
14
5sin6—-6cosH+18

14
Elementry sinf and cost
(5h+6k —12)2+4 (3h+5k—9)°=1

k =

Q22 &
(6.1)
AN

<3)
=45 n% x—2cy =8
-+ Centre(g-3) liesonx —2cy =8

_ 1 =g-2c(-3)=8
PR=QRcos227 g+6c=8 (1)
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Conic Sections

-+ (6,1) liesoncircle

= (6)2+(1)>—29(6) +6 (1) —19c=0
= 37+6-12g-19¢c=0
=129g+19c=43........ 2
Onsolving (1) & (2), weget
c=19=2 y = 2%
Now equation of circle becomes

X2+y2—4x+6y—19=0.......... 3
Intercept on x-axis, puty =0in (3) P
— X2 4x—19=0 o 5. 0) @0
(L AEN16+76 4492 4+4.23
- 2 S22
=2+ 2@ Q.25 [
Q23 (&

C(3-4) C,(v3-36-4)

)
Xl 1
N 4x—6:0< y42y-7=0 < ,=\9+16-16 =3
X, Y2

r,=\12-6v3+22-8/6+ K + 643 +86

equation of circle

X?+y?—4x+2y—13=0 r, =v34+K
a=-2,b=1,c=-13
—at+tb—<c=-2+1+13=12Ans. CC,=v3+6=3=+/34+K -3
Q24 [1 34+K =36
Cl:(x=2)2+y?=4 K=2
&y=2x L r,=6
forA 2
(x—2)2+4x2=4 _V6_ 15
X2+ 4—-4x +4x%=4 Mec, J3 V2
_n 4 8
x=0, _:>y=0_ 1 . \/E
* tan0 =~/2 = cosd = —— sng=Y<
5 5 \/é and \/5
A:(ﬂ-gj o =X, +rcosd
55 B=y,+rsind
_8/5_ __3_3 1
mOA_m_ a=-o- ﬁj OL+«/—=—3
_1 \/_
= — 2
M= p=—4-3-7= p+\6-—4
trngentat A
8 1, 4 (0++/3)* + (B+/6)* =25
y —g=—(x=3)
5 2 5
2y e
Y5 5
C. <.
_ 320 _ 20
AP= 4o AQ= > PARABOLA
AQ_ [ 1 Q% @
AP 320 4
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Conic Sections

d:|8+3—2|:

2
5
.. Length of Latusrectum=4d
= 8 units
Q27 &

y?=4ax,a>0
Line:4=3x+5

/4
y=3x+5

T,, T, are tangents on parabola
Let slopeof tangent=m

3-m
1+3m

s

4

a
GivenA(4a, 4a), B[Z’_aj’ S@,0) arecollinear

100

Q.28

4a 4da
al4 -a 1=0
a 0
C,—»>C-C,
0 4a
5a/4 -a 1=0
a 0

—4a(5—:1—0j+](a2):0
—@+a&=0

Whichisalwaystrueforae R
(10)

a=1+4=15

-1
v-0= - (x-2)
2y:—)(+2
X+2y—-2=0
X+2y=6
X-3 y—2__2(3+4—6)
1 2 1+4

Mut Cer COMPENDIUM




y-2=~+
_, 4.8
=575
X+2y—-A=0
o+l e
— 2 -5
NG
15-A|=5
5-A=%5
A=10)
Q29 (3
y=X—X2
\,(_E £j= -1 -0 _[1 EJ
2a’'4a) |\ -2"4(-1) 2' 4
y=X—-X2
X?—x+kx+4=0
x?+x(k-1)+4=0
D=0 = (k=1)2—42=0
—k-1=4,-4
=k=5,-3
=k=5 (- k>0)
Now, equation of tangent isy =4 + 5x
5X+4=x—-x?
X2+4X+4=0=>x=-2
33
So, P(-2,-6), 52
1
278 25 2 5
M1 T2
—+2
Q30 B3

Vertex and focus of parabolay? = 2x

1
areV (0,0)and S (E'Oj respectively

Let equation of circlebe

(x=h)?+(y—ky*=4

-+ circle passes through (0, 0) (1)
15

242 _h= —
h?+k?—h 2

1
-+ Circle passes through [on

2
(%—hj +k2=4

15
= e+ —h= 2 (2

Onsolving (1) and (2)

Q.31

Conic Sections

4n=22
T4
hea- 5.1
T4 T4
K=+
4
K:—@isrejectedascirclewithcentre

1 63

(Z ,—T] can’t touch given parabola.

Equation of circleis

(x—%)a{y—@f =4

Fromfigure

B84

4 4
4o -8= .63

(40.-8)°= /63

4

Vertex (5, 4)

Directrix: 3x+y—29=0

a=2

Directrix
P(X, y)

(8,95

Q.32

o

Co-ordinatesof B (foot of directrix)

X-=5_y-4_ (15+4-29 _1
3 1 10

x=8,y=5

S=(2, 3) (focus)

Equation of parabola

PS=PM

SO equation is

X2+ 9y?2—6xy +134x -2y —711=0

atb+c+d+k=9-6+134-2-711=-576

@
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Conic Sections

S0.3)
@9

B(0,£ _at)
l 3 3¢’

3

Equation of AB: y-——4-—

For B, put x=0

Q.35

Q(—?JZ,yw\ @20
P(at’, 2at)
(5-9

Equation of normal: y=—tx + 2at+at?

since passing through (5,-8), wegett = -2
Co-ordinateof Q: (6, —6)

Eqution of tangent at Q: x+2y+6=0

X—_3 R(__S __gj
Put X = 2toget 2' 4

Q34 @

y'= Q.36

> (aa)
A

~ \

Distance from focusto target = A (let)
[a+a—aj_i
AT TR
B 4a B
Length of latus secution=4A = E:lG (given)

a= 42

y=mx-— 1

8m
This tangent pass through (2, 0)

1

m= iZ i.e, onetangentisx—4y—-2=0
17r=9
[10]
Circletouches(ii) y-axis

= S (x1)?+ (y-B)?=r2
Circle also touches Parabola

2 4 [§ Ej
= Pxe= 75(5y—3)a[tA 5’5
Now aLiesons=0
8 VY (8 .V
——r| +|==-B| =r
(5] (2] o
acc. tofigure

@ F

mT |, .m,.=-1
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Conic Sections

6 B c=+Va’m? -b?
8751 5
(2§.a.gj_ 5 |- c=+Jan—4
E—Y From(2)
-m=+/4m* -4
(9_ BJ = [ﬁ_ rj[__‘lj Squaring
5 5 3 m?=4m2—4
Putin (1) 4=3n7
2 2
4(8 2
&) [E(ED | @m=0
2 c=-m
S g
——r | +|1+—|=71 2
5 9 c=_%
V3
8 2
R 2X 2
5 25 =2 _ =
=5 3 V3
y2=4x
2x—2Y
8-5r_3 8-5r _-3 :(’j/: ):4)(
5 5 5 5 3
40-25r=15¢ & 40— 25r =—15¢ =X+ 1-2x=3x
r,=1 40 = 10 r = x2-bx+1=0
-4 TEE
sum of diameter = 2r, +2r,= 10Ans. 2
Q37 (2 y* =23y +4
= y?-24/3y-4=0
M (X11 yl) Area
7" 1o x 22 x, 8'
‘: “\ 20 yl 0 y2
(0, 0) ON\_ =77 F(242,0) L
= ‘E[—zﬁyl +2V2y, |
=21y, -y, [=(2)V12+16
0(0, 0) =+/56
=214
Xy Q38 (9
a4 y?=2x-3 ()
Focus (ae, 0) F
F(2v/2,0)
LineL :y=mx+cpass(1,0)
o=m+c -~ R
X2 y2 (011)
LineL istangent to Hyperbola. ——-=—=1
4 4
Q
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Conic Sections

Q.39

Equation of chord of contact
PQ:T=0

yx1=(x+0)-3

y=x-3 (2
from(1) and (2)

(x=3)*=2x-3

X>-8x+12=0

(x-2) (x—6)=0

X=20r6

y=-1lor3

3
I
I
=

3
N A

3
Lln o)

3
|
|
Wl

3
T
bl

|
Il

|
'_\

Mpo XM =1 = PQ L PR
Orthocentre=P(2,-1)

R(0,1)

R (2,-1)

@
p(a,b) ony2=8x

Q63

Tangent at p(a,b) on y?=8x isgiven by
yb=4(x+3d) .....(2)
(2) Passes through centre of the circle x? + y2— 10x —
14y—-65=0
(2) Passesthrough (5,7)
= 7b=4(a+5)
= 7b-4a=20
Putting (1) in (3), we get
2

7b-42" _ 20

8
=b?-14b+40=0
=b?-4b-10b+40=0
= (b—4) (b-10)=0

=b=4,10
2
And a= b_jazgygzz,é
8 8 8 2
L A=4x10=40

andeZx%=25
A+B=40+25=65

Q.40

Q.41

Q.42

©)

AN
/

Q=(tr)

mCQ: mnormal
?+1 1
t-1 2t

Letf(t)=2t,+3t-1

() )o=e(33)

P=(1+cos(90+0),-1+sin(90+0)
P=(1-sin®,-1+ cosb)

mnormd=mcpz>—%=f;iee:>tan6:2t

X=1-sin@=1- 2 =g(t)(let)
T

=g'(t)<0

g(t) ¥ function

11
= g(t) € (0.44,0.485) (Z’_]

2
@
y=x?=y=mx—am?
2

—mx-1
y= o (1)
putin=—(x—2)?

|||2 2
——=—(x-2
mx (X )

Amx NP =—4 (x> —4x +4)
Ax2+4x (m—4) +(16—m?) =0
D=0

16(m—4)>-16 (16—m?) =0
nm?—8m+16—-16+m2=0
2m*=8m=m=04
putm=4in(1)

y=4x-4

)
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Q.44

/
tangent
(_250) (2 _2)
y?-2x-2y=1 X=x+1
(y—1)?=2x+2 Y=y-1
(y—=1)2=2(x+1) x=1,y=3=X=2,Y=2
x=1ly=-1=>X=2,Y==2
Y2=2X

Tangentsare2Y =X +2and-2Y =X +2

. Area= %(4) (4 =8

ELLIPSE

Q43 @
PQisfocal chord

A

P(t*,21)

(t2-1)2=0
=>t=1
P & Q must be end point of latus rectum :
P1,2)&Q(1,-2)
2

%=4&ae= 1: b2 = #(1- &)

Q.45
b2

sa=1l+ \/E;e2=1—¥

1

g:3+2\/§

3+2./2

Conic Sections

[2929]

P(o.,B) liesontheellipse 25x2+ 4y?=1

o 2502+4p32=1

(1)

Given parabolay?=4x

Equation of tangent in slopeformisy=mx+a/m
It passesfrom (a, B)

a
SB=am+—

m
Bm=om?+a

m’o.—fm+a=0

fromy*=4x = a=1 - mPo—3 m+1=0
m, & m,areroots& m,=m& m,=4m
m+4m= B
o
sm=L & a2 =L
o o
B 21
m= a (2 m- = E

(3
o from(2) & (3)

)=
S5a 4o
BZ _i:>4B2 _25a2 2
250(2_40, o= , :>4l3 = 25a..... (4)
From (1) & (4)
1
250.% + 250 =1, =0’ +o=—....(5)

Now (10c. + 5)2+ (16f32+ 50)2= 25(2a. + 1)2+ (4(25c:) +
50)2

= 2520+ 1)+ (50)2(20+1)2

=(20+1)?(25+(50)) = (4o*+40i+1) (25+(50))
=(4o*+a) + 1) (25+(50)) [from(5)]

:[4(%}1}(2&(50)2)

- (4;—25)(25)(“100)

=(29) (101) = 2929

@
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Conic Sections

B(O2)| B (acosp,2sin 6)
K (adosp, 0 A(a, O)>

C x_2+(x+1)2 1
(acosp, —2sin 0 ) 4 2
X2+ 2 +4x+2=4
3x2+4x-2=0
1
Areas of A = = [4sin0] [a—acos] . ~4+16+24 442,10
A =2a(sinf)(1-cosh) 6 6
1 _ I,
A=2a[sin6- = sin20] X = 2+@, 2-410
2 3 3
dA
o =2@lcosh — cos20] = 0 o —2+10 y_—2+J1_0+1_1+J1_o
= c0s0 — (2 cos’0 -1)=0 3 3 3
= 2c0s?0 —cosH —1=0
—-2-+/1 1-V1
(2cosb + 1) (cosb-1)=0 a x= 3ﬁ,y= ;/_O
1
COSG=—E,1 2 2
2,10 2,10
2n PQ= T3 * T3
0=0,
d’A J3 23 ~ 2x 20 _2 130
dez e:g = 2a[—7—7] 9 3
21 r:E:@
6:?:—ve 2 3
, (3r2=20
ao= i Areain maximum Q47 (2 ) )
3 tangent lineto circlex2+y2=12
A =28[sinf] [1-coso )
Asnd] [ ] y=mxt 124 10m? 0
V3|3 2 2
63=2a: {7 [E} tangent lineto ellipse ——+2—=1
16 9
123=33a y=mxz* /16m? + 9 ()
a=4 equation (i) and (ii) areidentical
X_2+y_2:1 MX+ \/124+12m? =MXE {/16m* +9
16 4 = 12+ 12m?=16m?+9
1
4=16(1-e)1-€= =
4
3
E] 12me= > x12=9
2 4
Q46 (1) Q48 (3

Let point on ellipse Q(2cosb, /2 sin )
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givenpoint P (4, 3)
mid point of Pand Q

2c0s0+4 /2sin0+3
k=172 2

2h-4 Sno— 2k-3
cose:—2 ) —\/5

squaring and adding

h-2)? (2k_3 2 1

_ + =
(h-2y+ | 5

&
(x—2)2+ 2)_4

9
X2+y2:Z y=4x

Equation of tangent in slopeform

_ 1
y =mx +E (2)

compare(1) & (2)

ig (A+m2) = iz
m

9mz(1+m?):4
1 1 OMF+9mE—4=0
2 OMP+12nP-3nP-4=0
3MA(3mP+4) —(3mP+4) =0
1 1
=1-—-== 4.
e=1-373 mZ:?(Rejected)
1
=2 , 1 1
m=="=m=+—
Q49 3 NE
2 2
X—2+y—2:1a>b '
a b Equation of common tangent
b? 1
€=1-— y:_x+\/§
a J3
i_l_b_z on X axisy=0
16~ @ 0Q=-3
bz— 1—E bz_Eaz B:|OQ|:3
2 T 16 16~ 16 a6
2 2
X—+3t;_=1 b2:a2(1—e2):>e2:1—3—%:§
a
2 2% 2x9
16X5 9:1 e=—=——=3
a2 +F a 6
32 9 e_ 3 _
2 Tz =1L Pl
5a° b e” 3/4
32 9
5 15,1 Q51 (13
Ea Ellipseis
x? y? 1
80 T+ =le=-;5=(0-/2
5al =1 2 4 \/E ( )
16=a& Chord of contact is
b*=15
Q.50 (@ x (22 2):
+—r=1
J2 4
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Conic Sections

J2-1
:%:1—( )
= y=0, NA
X :x/i, 1
P=(1+2),Q=(+2,0)
- (SP)?+(SQ)?=13

solving with ellipse

(x+12-1+4(y?+2y)—-A=0
(x+1)2-1+4(y+1)?*-4-1=0
(x+1)2+4(y+1)>-5-1=0
(X+1)2+4(y+1)2=5+\

(x+1)° (y+1)° _

(s+2) (=7) i

4

*¢)
=4

Q.52 2 Length of Latus Rectum=
(7)(X_3)2 (y-4? g V(5+2)
s: + YY1 xyef123 .}

16 9 J(5+2)
T:(x=7)%+(y—4)?<36x,yeR ST:
Letx—3=X:y-4=Y . 54=64

X?oyr o =1=59
S.E+?S1,Xe{—2,—l, 0,1,} Majoraxiszf
T:(X-4)2+Y2<36,Y e{-3,-2,-1,0,..} = 2(5+n) =

o, 2\/5) 0 =2/5+59

(0, 3) 1=2\64
==A=16
=>A+(=59+16
(=2,\0) (O, 0y (4, 0) (10, 0) =75
( ) Q5
0, -3
y=mx t+a’m’+b?
(_2! 0)
(0,-2+/5) (y—mx)2:§m2+§
2 3
SNT=(=2,0),(-1,0),...(4,0 - (7) U(13)
-1 1,(0,1,..(3, 1)~ (5
(-1,-1),(0,-1), ... (3, -1) > (5) (3-m)* =>(am*+2)
(-1,2,(0.2),(1,2),(22) > (4 6
(=1,-2),(0,-2), (1,-2), (2,-2) > (4) 6(9 + mM?—6m) = 15n? + 10
(0.3),(0.-3 > (2 m,

Q53 (9 om’ + 36m —44=0
Lineis passing through intersection of
bx +10y—-8=0and 2x—3y =0is m,

(bx + 10y —8) + A(2x—3y) =0.Aslineis
passing through (1,1). SoA=b+2 _ m +m.) —4m.m
Now line (3b+4) x— (3b—4)y—8=0is = | MM | |‘/( +m,) —4m,m,
tangenttocircle17(x?+y?) =16 1+m, m, 1+mm,
8 _ 4
S0, [(3b+4)2+(@0-47 17 hesax ¥
9
:> [
2 3 144
= b*=2=¢e= g 9
Q54 [
X2+4y2+2x+8y—A=0
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Conic Sections

From(2)

9% 4 /1+1—1 16b? o
=~ o ny
b’ 4 49b
65_1116
N 12;/?]:eztm_l(22\fj 49 4 49
_ 465 .
(2 TIk1B 4
= 8=tan [7\@) We have to find value of
T7a+44b
Q56 (@) 11 (7a+4b) = 11(4b+ 4b) = 11 x 8b
x-intercept of —+—_1 is7 _ 4x65 _130
2./6 Velueof 11 x 8b=11x 8 x 1611
58 (89
. Xy : Q
y-interceptof ————==1is _2,/6
7 2J6 /o b* 11
~a=7,b=2J6
6 72 = 4k?
24 5
=1-"=e== _!
4 77 b=
So hyperbolais
HYPERBOLA
X2 y2
Q57 @ a* [ Nid JZ
2 2 2
e= 1+b—2 ,E:é
a a Sum of length of transverse axis and conjugate axis
Given (e) _1_1g 2a+ /7 a=(2./2 +./14 )4
“ (2+ 7 )a=4,3 2+ 7)
2 2
:|_+b_2 = E & = a= 4\/5
a 14 a —b?=56
2+b: 11 b c @+b?=32+56=88
27 g o) Q59 (4
X2 2
2 2 For hyperbola -5 =
Also e‘:,/1+a—2,£':2i a® b’
b b The equation of tangent in slope formis
Given (€)? 21, y =mx ++va’m?-b? & condition of tangency is
8 cz=a2mP—b?
2 11 2a .. Given hyperbolaax?—y? =b?
1+—==-—
b> 8 b X2 _y2
a+b® _11a (bz] b* ™
- = . 2
b 2 2 3
Now (1) + (2 . GivenlineAx —2y=p
B _ 4 b A=t
2 7R A -
a 7 a YZ(EJXJF[?“}S tangent
7a=4b.......... (3)
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Conic Sections

Q.60

Q.61

Yy X
1 4 3 Q.62

4
1= E(ea -)=¢€, =

3 1
3=4(1_eé):>e2E =l_Z=Z

14
4

13 1
eH +eE =z+z

12(€f, +€}) :12x% =42

[89]

b’ =a’ é—l :a2><3
16 16

X_z_y2><16_l

a 9%

8
It passes through 55
Q.63

64 144x16
T
5a° 25x9a’
320-256 =25z
64 =25z

8 9a’

a=S gng b? =2
5 and 16

Equation of normal

2 2
ax b
axX DY _ g

XN

64 x5 36 yx5_64+36

25 8 25 12 25

8xy5 15y 100
2% 25 25

= p=151=100

=XA-B=85

©)

X2
2

2
y? =1, point (8, 3,3 ) will satisfy given equation.

a
64 27
=1

a2 9
= a&=16=a=4

X~y

- =1
6 9
Equation of normal

X=X — Y=Y
X, oy

a b?
Put(x,,y,) =(8,34/3)
x-8 y-3V3
= (8) =— (3\/§J
16 9
=2(x—8)=—/3 (4-3,3)
=2x+,/3y-25=0

2 2

(-1, 9./3) satisfies equation.
[12]

XZ y2

R Ay

16 4

equation of tangent to hyperbola
/azmz —_b?
=Yy=MXt16m’ -4

equation of line perpendicular to tangent line and

y=mxz
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110



passing through origin

—X
y= m
X

Putm= y

to get locus of point of intersection

Conic Sections
Given, 4ae= a
= =22 (1)
Given, (21/2,-21/2) liesonH
1 1 1

E TS )]
y=——Et 74 From (1) and (2)
oy #=4,p2=8
2\ 16x2 _ay?  b*=a’(e’ -1
y+t—| =
:[ y j y? s e=+3
(:;’(E; 3/12)62’:_146)x2—4y2 = Equation of parabolais y? = 8/3x
a+pB=12
Q.66 [7
Q64 (2 S:ix2+y?—2x+2fy+1=0
d:2px-y=1
y=mx4_r\/a2m2—b2 d2;2x+py:4p
m=2, c2=a&m?—-b? Center: (1,—f) lieson
=48 —p? d=2p+f=1 = 2p*+pf=p
2 d,= 2—pf=4p 2-pf=4p
& -1+ 2 2p?+2=5p
a’ 202—5p+2=0
2 2p*—4p—p+2=0
S_ 2 (2p-1) (p~2)=0
2 a .
2 2 P==&p=2
E:b_zj b2 :i 2
2 a 2 U U
2 f=0 f=-3
2 602
a 2 2
X
0 392 HiT—y?=1 & Centre are
P
a C,:(10)
3a=6v2 C,:(13)
a=2/2=a*=8 Now tangent of lope m & passes centre
b = 3x8=12 Try=mx4ym?-3
2 Pass(1,0) & Pass (1,3)
S C?=4%x8-12 - 3—m= 5
=20 = m+Jym*-3=0 -m=4./m?_3
m>—3 =y (M=3)2=(m?=3)
Q65 (2 Not possible m2+9-6m=n?-3
6m=12
X2 y2
S -1 Ans.
Foci : S(ae, 0), S (—ae, 0) Q67
Foot of directrix of parabolais(—ae, 0) b?
Focus of parabolais (ae, 0) eE = 1—¥,eH =2
Now, semi latus rectum of parabola=SS' = [2ag]|
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Conic Sections

Q.68

Q.69

:>eE=i
€,

a?-b* 1

& 2
a2 =a
a&=2b?

5
Andy = \/£X+K is tangent to ellipse then

KZ:{:12><§+b2:§
2 2

4 (@+1)=3

(1552
2 2
y X 4

Hyp:
yp6449

2 2

y

Q.70

AnéllipseE: §+— =1 passes through the vertices

b2

X2 y2
- =-1
of the hyperbolaH 9 6

So, b*=64

2
e, =4{1+%: 1+g_2
2 2

Xy
Ellipse ¥+F:1

/ a / a
eE= 1—F= 1-&

_ 2
_ [64-2a x—m:%:\/64—a2x\/113:32

64 8

32°
(®4-2)=113

2
SN
113

22, 32°) 1562
b 8 113 113

1131 =1552

2
Y
6

x\c»|><m «

Q.71

2
e2=1+b—2=1+ 6xk
a 6

e =+1+k

a
equation of directrixis X = iE =1

& =€

E:k+1
k

k?+k6=0=k=2
= equationis2x?>—y?=6

@

2= 240 )]

& _12

dx y

&)
dx

3
B

B=12

=6
Now point = (10, 16)

_L2
a, B B
(-)=-1

2 2

: X ¥ _
equation of hyperbola % 144 1

equation of normal 2x + 5y =100
which not passes through (15, 13)

[20]
T y=mx +./(4m?*+9)
T, y=mx +,/(42m? -143

So 4P+ 9=42m?—142

= 38nr=152

= M=4+2&c=45

For this tangent not to pass through 4" quadrant
T:y=2x+5

X W
4 9
8

Wege g T 5 T T

XX, VY, -1

42 143
2x—y=-5

Now, comparewith

112
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Conic Sections

Q72 (¥
X2 2 X2 2
¥+§:1 and l—z—#:l have samefoci, then
2-b2=12+
16-7-144, *
25 25
9x25-144=q

a=81
o
2 _
oz )
. Clt a - LZ
5

_ 2x81x5 _z
12x25 10

MATHEMATICS 113



