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IfC, =<, thenf+r=n
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5
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Q16

Product = [[En +1)[2n +3){2rn+5).. . [2n + r]]
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FC4,"Cg, and "y arein AP
nCS " C4 =n C6 _" CS
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we have o =" CZ=M[”Q=$¥]!]
- “C2=a[:oc2—1]
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multiplying with 3, numerator and denominator to make 4.
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o ){n_l C.”—l
[rn-1)!
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) [n-r+1)xn!
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Hence Proved
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Ex17.2

Q1

Mo of players = 15
Mo of players to be selected = 11

HMumber of combinations

15
= "0

150 15=14x13x1Z

11! 4x3x2

1365ways

Q2

Total boy = 25
Total girls = 10

Party of 8 tobemade from 25 boy and 10 girls, selecting 5 boy and 3 girls

= = ard %,
25 10
= C'5 " CS
!
Mow, “7Cq = ———
r![n —r]!

245 N 10 25xZ24xZ3x22 w21 x10x9x=8
sraob 3 d Dxdx3dxZxdxd

= 6375600

Q3

Cut of 9 courses 2 ase compulzory: So students can choose from 7 courses only. Also aus
of 5§ courses that students need to cioose, 2arz com pulsory,
So they have to choose 3 courses out of 7 courses. This can be donz ?C3=35 WaYs,



Q4

Mo of players= 16
Mo of players to be selected = 11

Mo of combination = *%¢y,

I
16! - 16 %15 x14=x13 =12 - 4365

RTINS A e

(} Include 2 particular players
— Mow we have to select 9 more out of remaining 14

Fequired number of ways
= Mg,

14 14x13x12=x11=x10

9! &l Sxd=3x2

= 2002

[:ii] Exclude 2 particular players = now we have to select 11 players out of 14 players

_ 14, 14 14x13x12
& 11

BT Tz

= 364



Q5

Total number of professor = 10
Total number of student = 20

Committee of 2 professor and 3 student can be selected in 1%C; ™ C5 ways.

10t 201

=

208 217

_ 11]:-{9)(20:{1'33{18
2 Ix2

= 51300 ways

{i] a particular professor 15 Induded

. committes is 91:“ 20 Cy

E'!H 20 S x20x19x 18
Bl AxlTl I=2

= 10260

(i} & particular student is included

- committee is 00, % ¢,

101 19 10x9x19«18

QTR T vor ber ma A

{iil) a particular student is excluded — now total student are 19

- committee is %, «® ¢,

io 10 10%9%x10%18x17

i ” e = 43605
Zxat Jxlal R




Q6

The we can multiplying 2 or 3 or 4 digits.
Then number of ways of multiplying 4 digits at a time

The num ber of ways of multiplying 3 digits at 2 time
= 4Cyvrn i

The num ber of ways of multplying 2 digits at a tima
-"Cz......._.{iii}

Total number of ways
- 4C4 +‘ 1:'2 1‘4 CE

4 x 3

= =1+ + &

= =11

= There are 11 ways

Q7

Total number of boys = 12

Total number af girls = 10

Total number of girls for the competition
=10+2=12

Total students chosen for com petition
= 10-2(at least 4 boys and 4 girls)

Selaction can be made in
BoBt+Bef o+ e, Fo,

121 gl 1z al 121 al

B e — e — ] — —T —

w + 0 +
48t H4 BT IS &lal 206l

y {12 ¥x1llxl0x9x8x7 =0 xEJ+ 12x11=x10x9=x8=xBx7 xﬁ}_'_[lErllxlﬂ ®x9xBx7 IBI?]
= duindwd I SxduwF w3 BuwiuwduIxwud

=55440+ 443524181104
= 280896

. Total number of ways = 385770 - 280896 = 104874
(385770 = from 10 girls 4 are choser)



Q8

Total number of books = 10
total hooks to be sefected = 4

(i there is no restriction

105 1o alﬂxgxﬁx?
AT 4x3n2

= 210

i} two particular books are always selected
these the total books = 10-2=8

So out of rem aining @ books selection od 2 books canbe done in 2C; way
Bl BxT

218l 2=l

= ZBways

(iil) two particular books are never selected
these the wtal number of books= 10-2=H

so out of rem aning B books, 4 bocks can be selected in 9C4 way
al BuixGuh
48 | duIul

=14 x5

= 70 ways



Q9

Trka rumhb=r = ofbrer - <
Tota rumbsr of jawan== 58
Toka rumbsr of selecion to bs mads - £

[:| o include exacly one JMicsr

Teis ran he dane s T O ways

L 2

- —

R RRIRG |

_iﬂ?li'ufl —?.E"Lu‘a!,,"i
=2
[] toinduce atlza=: cne off oer

A5 can be dans is Ellowing Wi

B ol A il I AR VL IR L

4.8 A -] 4 a3 . Ind
= — £ + =
B3 H2 d4 33U JAE 23U

[ﬂ-x&x Tx6) ‘AxFIxExTxExE" l
= 4 -

A3 fiw REdeIxg

G»BxTeE"
3=,

= [-i- = '\:-.']-4 [4:3 PR r.;_':+|:-1- wBa ?:—[-1- T ?:|
= 0244 4004 254 420

- 826 Ways
Q10

Tetal rumber of studants is <1 - 22
Tetal ruirker of studsnts iz <I1I- 20

Tatal rur ber of studeants to be selected iz © team = 11
fa: least £ Fom Kl ard & Fom H]I:
this can bz cone is Kliow ng ways

m 0 2
0 0w
23 20

= 2{ P, 5P )

“laaai mag
_2r20.19wil=1T 1o x5 w20 w1910 %17 16
BESRdnIn2aSn4aInxl

cr

= 01T TEx1E e CxInlT 8

— 120 870020 ways



Q11

Tota number of questions = 10
Question in part A= 6
Question in prt8=7

Selecting to questions with at least 4 from sach part 4 and part 8,
can from done in following way,

K Ce P O Oyt T n Oy
&l K fil 7! 1w
| — 0 — | — i — | r——
4821 Al 1 51 5 A 4 =

Exb5x7 BExTxb TxGxk
- + +
2 2 Ix2

= {105)+[126) + (35)

a0l
[' % Hnmrl]

=266 ways

Q12

Total number of question = 5
Total number of question to be answered = 4

Given that 1 and 2 question are compulsory, the number of ways in which a student
can choose the questions will follow the following way,
Total question=5-2=12

Out of 3 remaining guestons a student has to select any 2 for answering
= %, =3 ways



Qi3

Tatal number of questions= 12
Total number of guestions o be answered =7

bad group has b questions [+ hJ more than & question from either group is nct
permitted, therefore the number of ways a student can choose questions can be done in following ways.

A Ol B 0Pl 6,

=2 {5c;. Lo ogad c.,,]

6l &l &l 6l
| e i s o . 5
{2! 4 51 333 H E|]

=2[E~x516 5;514:5;5]
2 Ixaud

_ :xﬁ:Sxﬁ(H_E

6. )
- ]ED[E&]
&

=30 «26 =780

= T80 ways



Q14

Murmber af paint = LD
mMumber af coll near pontt= %

Since 4 out 3F 10 ocints e collineas 2o tae sumber ofliner will ke (*0; 1:] lie Fam =0,

{I‘I‘IF! 15 spntr arted - from ‘."2 = Tt fr the In= nn which = mllinear point=s iiF]|

numosr of linar - Yo o r‘-'.a‘ 1:]

1 4
-0 Ve e
A

- - —
AE A

J0=3 ax3

i1
- 2

-45—f+1

=4l

Q15

(i1 hexagon — A hexacon has 6 angular points, By joining any two angular points we get a line
which is either a side or 2 diagcnal.
6!

Number of ines=%C; = —
214

G=5

=15

Mumber of sides=6
Mumber of diagonal: = 15-6=9

(i) Palygon of 16 sides will havs 16 angular points. By joining any 2 points we ge: a line whidh is

gither a side or a diagonal.

16
f el
nurther of lnes = 15¢, TR
_16x15 .o
2
= number of sides= 16

number of diagonals = 120-16 =104



Qle

Since 5 out of 12 points are collinear, so the number of triangles will be 3¢, less from 130,

- 12C3 A Cy
12 &
T TETE

= 12x11x10 Sx4
Aw?2 2

= 220-10

=210

Q17

Total men=0
Tatal wamen = 4

Total persons in commitiee = 5

[whara at least are womean has to be salactedj

This can be done in

4C1>-<‘E'C¢+dC236C3+'C3x6C2+'C4><E'C1

& = nt B Fim
[Q_HEZT]{Q_L q_q

46 4 @ 4 8l
= + | —x— | +{1lxb
[ma&[ma“mﬂ &nﬁmm][x}

N 4w5x5]+ 4 %3 ﬁx5x4]+ 46 xb +(6)
I U e 2 [

= [60) +(120) +60 +6

=240 W5



Q18

52 families have at most 2 children, while 35 families have 2 children.
The selection of 20 families of which at least 18 families must have at most
2 children can be made as under

i) 18 families out of 52 and 2 families out of 35
i) 18 families out of 52 and 1 family out of 35

1ii) 20 families out of 52

Therefore the number of ways are = %C = ¥C, + C, x *C, + *C,, x ¥ C,

Q19

i} Since, the team does not indude any girl therefore, only boys are to be selected.

& boys out of 7 boys can be selected in ?Cs ways.

|
=?c5=_?' o Bx?

=21
52 2

isj Since, at least one boy and one girl are to be there in every team. The team consist of

3) 1boy and 4 girlsi.e. 'Cy x%c,

b) 2 boys and 3 girls i.e. 'Cox'Cy
c) 3 boys and 2 girls i.e, TC; %%,
d} 4 boys and 1 girls i.e, 7y x*C,

= The required number of ways
=T e, v Te w4 Toa Y+ To, vy

=7 +HB%+ 210 +140

= 441
i) Singe, the team has to consist of at least 3 girls, the team can con=st of
a) 3 girls and 2 boys = ', x ¢ ways
by 4 girls and 1 boy =*Cy » 'Cy, ways

The required numbar of ways
=0 n o 490, 2 T
=B44+7
=971



Q20

The number of ways selecting of 3 people out of &
= 5x4

10,

1 man can be selected from 2 men in Eci ways and 2 women can be selected from 3
womer in “C, ways.

The required number af committees
= ECt x 3‘:2

2 Al
e
11 201

=6

Q21

A decagon has 10 sides
By joining ary bwo angular ponts

we gat a line which is either 5 side or a diagonal

10 10x9 _

number of lines = Y¢, = — = 4t
2728 2

© number of sides = 10

- number of dizgonals = 45-10 = 35

Also,by ioining 3 angular points a triangle in formed
o 19,:'3

e 1o E 10 =9 =B ' 720 w190
317 Ix2 &

=120



Q22

Dut of the 52 cards 4 are kings and 48 are Non-kings,
Five cards with at least one king

= {one king and 4 non-kings) or (two kings and 3 non kings) or

EB kings and 2 non klr‘lgE} 'EIFI:4 kings and 1 non I-:ing5}
= (i = *e,) + [ fop x Pey) + [fes x *Pcy) + [ foy x %y

40w 47 wdo =45 4w3 48x47 x40 48 w47
= + = +

=4 4 +1=48
4w 2 Ixl 2

77B320+ 103776 + 4512 + 48
BEGEEE

Fequired Number of ways = 886656

Q23

Total persons =8 Selection to be made =6 person.

If A is chosen then & must be chosen.
= A and B are chosen together

Selection can be made in

Alzo the number of selections in which A and & ae nat chosen are
- 7!
Cp ® o = T W EYS
TR v

Total number of ways in which selection s made =15+ 7
= 22 ways



Q24

There are 5 boys and 4 girls.
The team consists of 3 boys and 3 girls,

Mumber of ways to from the leom
= HC:}x ‘CE

Mumber of ways = 40
Q25
There are 6 red balls, § white balls and & blue balls.

Mumber of ways to select 9 balls consisting of 3 balls of each colour.
= {3 red out of 6 red] and

{3 white out of 5 white) and
{2 blue out of 5 blue balls)

= 6C31 5'::3‘-'( SCQ_

ExE8xd EBEuxd §xid
- ¥ ®
Ixexl 2 e

= 2000

Required Mumber of ways = 2000



Q26

L aTBE Zards @ grg s and
=ad 40 ars Han ace

huTEe o waEws T EesIl & CEnE v th ezacty one ace
= lone ace oLt of £ sce) and
[ rea-are it af A0 Mo e

L Ay -n._-‘

L3 AT b dE

Auial=l

-

—=JITEE=0

Rogurond Hembor of wirvs= TPR327

Q27

Thorn ofn mit> 5 havdors ore -2 hotaman arn awalable 10 =cicet from.

R B 3F wys B0 Snlnet A ko ot L hat rolod s searly 4 howlors
- 17 bat=man our of 1= batsrean] =ad
[-’l =ewlers vt nt & I'n-lﬂ'-:]

% -

Lok Gy

12wl wdDwFu 9_*
Euduzadul

- 860
Pequired rusr oer af WAvs - 1960

Q28

Bagcotains 5 dlax and O red-balls,

Nurmber nf ways 1o sel=ct 2 hlack hall= ol nf 3 hlack and 3 red Falls mut nf @ red Balls.
- s'::?}i EC‘_—,,

=200
Fedquited numbes af ways - 220

Q29

Thare =re whal 9 coursas are gysilzble ard cut of thess 2 suopecte zre compulzory, So,

Murr bar 27 ways to eelezt 2 compulsory and 3 optomoutof 9 -2 -7 subecs
R e

= 35
Aejuwed nuriber o7 wsyps = 35



Q30

i} The rrmmitter minsists nf prarthy 3 girls.

We have tn select 4 hinys from 9 hings.
This ran he dore in 9(’.‘4 ways Aanrd 3 girls not nf 4 qgirls can he selered in 4('.‘:, A 5
The requi-ed nimber ways =2 i ot F

QxBx?xﬁx
duIxZwl

514

ii] at east 3 girls are there,
There are 3 of more thani.e. 3 or 4 gitls

L&) 3girls and 4 boys e, Y0y < "0y ways

) 4 girls anc 3 boys e, Ty < 7Cy ways

The required nUuTiber Ct ways
= 4C'3 * 9C4 - 4C4 = 9C3
=E50<+ 84
= hiod

iiij Fo- atmost 3 gids there =re 3,2,1 or 0 gitls
l.e & 0grlsand 7 boys=" Cp « 70,
by 1girls and 6 boys = *¢) % °C;

b

c) 2 girls a1d & boys = *C. % 705
@) 2 qirls and 4 boys = *C,x oy,

Total number of required ways

= Yoenmna o P T Tes de g fey

o Dx9x8+4x9:<8x?+4x:x?xEx?x:\_'_EDq_
z Fm? z GuIus

= 36+48=T+18 =45+ 504

= 1632



Q31
Here, part I has 5 guestions and part [1 has 7 questions.

Studant has to attempt 8 guestions selecting at least 3 from each section,
50,

Mumber of ways to select at least 3 from each section and a total of 8 gquestions.
=2 fram part 1 and 5 from part I1) or

{4 from part1and 4 from part 1I) or
{5 from partand 3 from part 11)

= (% x "eg)+ g x Toa) # %0 2 cs)

_ 5145{?3:15 o Sx?xﬁxfr » '1x_f,5>cﬁ>-:5
2wl ol Tl ETE

=210+175+35
=420
Fequired number of ways = 420

Q32

In a parallelgram , there are 2 sets of parallel lines. Each set of pardlel lines consists

of (/m+2) lines and, each parallelogram is formed by choosing two lines from the first set and two straight
lines from the second set.

Hence, the total number of parallelogram = ™22 « ™3¢,

- (e



Q33
There are 18 points in a plane out of which 5 points are collinzar,

Then number of striaght lines joining these points are

=% "Cy- [P -1)

” n0,-2C,41 [wi'uerentlaJ
P=5
— IBC\2_5C2+1
18x17 GLxd
= - +1
2 2
= 144

num ber of triangle = 3¢,

o i3 " laxl2xll
= 10f 3=

=13x2xll

=13x22
=806



Ex17.3

Q1

Total vowels are 5
Total consonants are 17

Yowels formed from & vowels and 17 consonants by selecting 2 vowels and
3 consonants are,

=7C, x 170y wE!

| |
= E_KL){]_EI:I
203 34!

_5x4 17 x16x15 y

® 120
2 Ix2

=10=x17=x8=x5=120

=400:=x17 «120
= 65800 =120

= 516000
Q2

Total persons=10

Humtber of persons to be selected=0

Condition = p; must and p,, p. must not be there
Eemaining number of persons required 1z 4 out of 10-3=7

A

Q3

(1) Total number of 4 letter words formed from the letters of the word
MMONDAY "is = 5-’.‘34 x41= 360

(i1} Total number of words formed by using all letters of the word
MONDAY "is=061=720

(1)
There are two vowels dand O. So, first place can be filled n 2 ways and
the remaming > places can be filled in 3! ways.
S0, total mumber ofwords beginning with a vowel = 2x 51= 244



Q4

First separate the 3 and then arrange the remaining things

B (r—2) %3

Q5

INYOLUTE

Mumber of letters = 8

Wovels=1,0,U,E

Consonents = WM, L,T,

Mumber of ways to select 3 wovels = *C,

Mumber of ways to select 2 consonents = *C,

Number of ways to arrange these five letters
= YcaxfC, xE

dubbxdx3dx2xl

2880

Fequired number of ways = 2880

Q6

There are x things

Twio specific things are to occur together, so remaining things are [r - 2].
Now, number of ways to arrange [r- 2) things out of [n-2)= ':”'2:'P[r_2:|
Two things can be arranged is {r - 1) ways.

and these two can be placed in 2 ways,

Therefare,

Required number of ways = 2{r - 1) ':”_2:'.-5'[,,_2)



Q7

The given word isPR O PO R TION,
Tatal letters = 10

Mumber of P = 2, Mumber of B = 2
Mumber of @ =3, Numberof T=1
Mumber of I = 1, Mumberof W =1

[i] Case I There are 6 different letters is which all the four are distirct to selected.

Murnber of ways to select therefour = 52,
=15

Case II: Two same and two distirct |etters are selected there are three pairs which
more than, letters.
Murmber of ways to select therefour

=¥

=3=x10

=30

Case III: Two alike of one kind and two alike of other kind,
There are 3 pairs of letters is the more than one letters. Any 2 of these 3 |etters,
Murmber of ways to select these letters

Case IY: Three alike and one dofferent.
Mumber of ways to select these letters
=1x7C
=5
Therefore,
Mumber of ways to select four letters
=15 +20+3+5
=53
Fequired number of ways to select =53



[ii]FDr case It

Mumber of arrangements of four letters all distirct = C, x4l

=15=x24
= 260
For case II:
Mumber of arrangements of four letters two same kind and two of different kind
|
= 3C1 xaczxﬁ
=3x10=x12
=360

For case IIL
Mumber of arrangements of four letters two alike of one kind and two of other kind

41
= 3C2 xﬁ
=3=x6
=18
Case I
Mumber of arrangements of four letters 3 alike and 1 other kind
=1x SC'l = *
311!
=20
Therefore,

Total number of arrangements of four letters selected = 360+ 360+ 18 + 20
Reguired number of arrangement = 758



Q8

MORADABAD

Mumber of M= 1, Numberof 0=1
Mumber of B = 1, Mumber of & = 3
Mumber of D = 2, Number of B = 1

[i] Four distirct letters
There are 6 letters

Murmber of arrangement of 4 |atters
selected from these 6 = 5Cy x 4

15 =24

260

(i) Two alike and two different letters

There are 2 pairs with more than one
So, one pair from these and 2 from letters from rest & letters,
Mumber of ways to arrange therefour

4

- 3 i
= %Hx CEXE!

2wll=12
240

[iii] Two alike and two alike of other kinds,

Murmber of ways to arrange therefour

4!
= %&x szg!?
=B
[iu] There alike and one different number of ways to arrange therefour
5
=1x"0y
=Eux i
31!
= 20
Therefore,

Feguired number of ways =240+ 360+ 6 +20
Fequired number ways = 626



Q9

In one 1ound Lable the business man can aconmodals e guesis m 2C..
wiys, I Che seomnd round Eble e cm aocoiomedale ke pussts n :Cf
weva. Kooping onc gucst a3 fized in the frst roued table, the othor 14 gucats
can b amange 10 14T v Kesping one guest s Pacd e e seoondd oo
table, the other 5 guests can be wranges in 51 wavs.

There fora the tofal momber of ways in which the guests cor b2 amange iz

— :‘-'1: W 5:‘_":_ wl4 b5l wavs

Q10
Tae word EXAMINATION has letters E X A MIN, 7,0 whers 41N repeat twice.
The total number of letter=11
Tho aumber of ways of sclectng A lottzrs,

. I ,
=1'C‘4 11} 11x10x9=8

T xTws
= 330,

Tar nurnher nf arranging 4 lethers

. . ]
g| all different fc,xa=%, = %
=87 xbxh
= BB «30
- 1620
by 2 digzsinct and 2 alice
R eI L LR L PV
“ 2 2
=378

c] & elike of one kind and 2 alike 07 othar kind

1
ot - 36 = 13
22

& 3 alike and 1 diztinct letter

_ FmTmeE
o

oy x 0o = 378

Total nemaer of ways - which 4 letter words are formed = 1080+ 378 + 158 + 378
= 2454 weys



Q11

Neaf persons =16

Condifion anspecific persons=4dand 2=156

Eemaning people=16-6=10

o lets fill B people on both sides first from these 10

First side, we can select 4 out of 10,

e 0

Mow we can arrange these 8 people on both sides in Blx8| ways

ﬁ.nswer=mc4>< ﬁCﬁ ®al=El



