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(¢) Find the value of the inteqral I_FT du, using Simpson's {}i] and trapezoidal T
'l'

rule. Compare the errors with the exact value of the integral

5. (a) Find the root of x* = x = 10 = 0 which is near to 2 comect to three places of &
decimals using Newton-Raphson Mathod.

(b) In a examination, the marks oblained by students in Mathemalics, Physica and 7
Chemisiry are normally distribuvted with means 40, 46, 44 and with standard
dewviation 15, 12, 16 respectively. Find the probability of a student securing lotal
marks :—

Y 180 er above
(i} 980 or below
(e} Fit a second degree parabolic curve to the following data 7
X : 1, 2 3, 4, 5 8 7 8 ¥
Y 2 6 7T 8 10 11 11 10 /MM ™

6. (a) The avernge of marks scored by 32 boys is 7€ with Mandard deviation 8 whilo 6
tha! of 36 girls is 70 with standard deviation 8. Jest al 1% level of signilicance
whether the boys perform better than the girls.

(b) Consider the following problem :(— 7
Maximisa : 2 = 2x, — 2%, = &, — 50 %
Subject to . x, + 4x, = 2131'11_“45- R
-2, + 2X, + Ela,,i--"tg"q 1
Kyo Ky Kaqy H;" = i_‘.p %
Celerming —

(1) “all bas, suh.nmri:.
iy al lﬂlll_l:dai aslg salutions

(ii) ootimal basic salution,
(c) To show thal the rr_mnn and variance cf the Poisson’'s distrnibution are both T
aegual to m '
!
sin X th
7. (a) Ewvaluate ﬁr-_"_. dx by Simpson's :?’fé} rule 5
(b) Sohve the following L.PP. by Simplex method :— 7

Maximise © £ = 3x + P, «5x,
Subject to - x; + 2%, + X, < 430
Jx, +2x, < 460
Wy + 4%, < 420
Xy By %y 2 0,
{c) () Evaluatey, Hy, +y, =122, ¥, + ¥, =24, ¥y, + ¥, =5. Yy + ¥y =20, lI the 4
polynomial is of 7" dagres.
(i} Express into factorial polynomial the function x* = 8x* + 18x* — 10x. 3
Find alsa the function whose first diference is the given lunction.
Visit www.shaalaa com for more question-papers

(] Lot x, donotes the emply seats o the left of the St parson, x {i= 1, 2, 3) be the number of empty
Sals babwesn i h and [ + 1) 81 paraon and x, be 1he number of smply seals 1o tha ight of 4l

parsan,

Total numbar of seats ase 12, 50 we can make this equation L+ X, + X, + X, e X, w8 .
Nurriber of ways 10 give 82818 10 4 persons 50 1hal thate Shoukd be Two empty SBats betwsen any
wo parscns is same as the number of integral ol the ian (i) sub ta the
Tollowing concisans.

Corefitions an x,, X, X, K,

According to the ghen condition, Thesa should be two emply Soats betwann any two persans Lo,
M () =2 for lm1.2:3

Min(xj=0 and mw =0

M (1) = 8 = Min {x, wpmlB=f2s ==
Mu[UBMlMx,ux:,}Sli =)=

Simiadty,
M (i} m & foria1,2,3
Nmurlmngralmormmmimql:mmmmwm-mn‘u'hm

expansion af (1 « & + X1 {x7 + ' » 20 = coBS. of x* in 2 {1 = x « %% = coBll of ¥ in
[1-\(']’[1-tr’--po.ﬂdlt?inﬂ-x;*-”-'ﬂ?-‘c)-15

Number of ways 1o 5elsct 4 50als 50 Thal thare Shoukl be a%east wo Bmply S6ats bEIwEEN any
twos péeseng = 15,

But 4 parsons can be arranged in 4 seats in 4! ways,
So tolal nember of ways 10 arrange 4 persons n 12 seats According Lo the given congiion
= 15 » 41 = 360

[{51] As evory person shouid hawe oxactly cne neighbour, divide 4 persons into groups consisling two
pErSONS in each group.
Lot G, and G, ba (b b proups in which 4 porsons are divided.
Aggording fe the given condiion G, and G, should be separated from each clher,
Nuriber of ways 10 select seats so thai G, and G, are separaied *'C, = %C,
Bul 4 persons can be arranged in 4 seats in 4! ways. S0 el number of ways to amange
4 persons 50 1hal every person has exaclly cne neighbout = %5, = 41 = §84

Example : 35

Tha numbar of non-nagative inlegral sclutions of &, + x, + ¥, + X, 5 nwhees nis a positive inlegar
Solutien

M i given that : ax e, 5d JR—

Latx, =0

Add x, on LHS o [) b (L&, + X, + % + %, & X,
Nmmmwmmuwmmmwm mmnrmmnmm
tons ol the egquation (il

o CoBfl o 2 in (1 & % o x¥ 4 2l SR ¥

-cueﬂ'.ol'r'inu-w'-'}}n-u;-\'

= copfl. of xin (1 = k) =G 2 =G &G,

Example : 40
H all the letbers ol the word RANDOM are writien in af possitle crders and thesa wards are writlen cul as
in & dictiarary, then find the rank of the woed RANDOM in the dicsonarny.

Solution
In & dilignary 1he woeds al each slage ane arranged in alphabetical ceder, In tha given problom we must
theradons consader 1he words beginring with A, D, M. N, O, Rinarder. A will octur in the first place as aften
s thore an ways of aranging the remaining 5 lotters all at a line Lo, A will oocur B! times, D, M, N, O will
oosur in tha first place fhe same number ol Bmes.
Nurnber of wards stating with A = 5! = 120
Mumber of words staring with D = 5 = 120
Musmbsar of words statng with M = 57« 120
Murnbar of wards staning with N = 5! = 120
Mumbar of wards stating with O = &/ = 120
ANEF [is wards Begrning with FA misst fellew
Nurnber of wards beginning with FAD or RAM = 31

Page # I5.




Example : 16
A warable chord PO of v = 4ax subbends a rght angle ab vemex. Prove that the loous of the poirm of
indersecticon o normads at P, O & ¥ = 18a (x = Bx).
Solution
Let the coordinates ol P and O be (a1 . 2a ) and [l | 2al } respectvely.
g OP and OO are perpéndicutar, wa can have :

201, -0 [ht,-n]
w?-0)la?-0)=""

= =4 e 1]
Lat tha |!|-I!I:l'll ol intérsachion of mamals drawn al P and O bé s {x, ¥}
Using 1ha resu® given in section 1.4, wa gat :
£ omga+allf+ L+ 1L} and R | ||
¥, =—a I'.|7 (£, # |'.‘:I
Eiminatng t, and t, fram (5], {ii} and (s}, we get |
¥, = 16a [x, - Ga)
Thit requinad lbtus iS 3 = 163 (x — Ba)

Example : 17
The nornal 1 8 point P i (e prabala v = dax meets e X-axs in G Show (il P and G ane squidkstant
frcem BOCLES.
Dolution
Lot tha coordinates of the poird P be (af, Zal)
= The equation of noemal af P is  x + y = 2at + at®
The point of inleraacion of the ncemal with X-axis s G = (2a + at®, 0L

SP=all+F) and SG= [las8") +0° =8l «F)L

- o5F = 50
Hence P and G arne equidistant rom focus.

Example : 18
Tangenss to the parabola y* = 4ax drinen at points whose abscise are in the ratio p* | 1. Prove thal the
hpcus of thair potnt of inbersection B v = 172 + ji'%) ax

Salulion
Lat thé coordinates ol the twa points an which the tangents ane dravwn at (a1 % 2a1 ) and L.uIJ"...?ali_l.

As the albsciesas ang in the ratio p® ; 1, we gat

at,”

uy® ¥
=4 |1 l-!ll;:_ SRR |
Lét The point ol intarsecting of o langents be M = (s, ¥, ]
Using tha result goven in Saction 1.2, wa pat -
M= x,y]=[8l L ail, + L]
= M,=8L L e i}
and y, = Al * 1."| ............. {in]
Efminate t and L from equations (1), (K] and [(H) to get :
¥y = [0™ + g7 ax,
K The requingd locus of Mis v = [p'¥ « 7P ax

Example : 10
Find the equation of comman tangent o the orcle ¥ + v = B and parabola y* = 16x,
Solutipn
Letly = x « &F [whene & = 4) be & @ngent 16 parabola which a0 ouches circle.
= by = x 4+ 4F and  x® 4+ y" = 8 have only one commion Solution.
- [ty = 4t} + v* = B has aqual roois &8 & quadraiic in y

Page # 7,
|, E]Il-ﬁ'}']u'l'l:ﬂ-r'lj]lll:l
Alnemate Selutean
Lat cengne of tha cirche & be C. A% points of conlact, arigin and C lomn & Sychc quadrilatensl, OC must Be
the diamater of the required crcle

Com {11752, 132 and O = (0. 1)

Apply diametric farm o gel the equasion of the requined cincha,
(=10 x=0+ (y + 1F2) [y =0p=

“p 2 e A =11+ 13y =0

Henoe required circlg i . 267 4 2y = 11x 13y = 0

Example : 20

1
M ["‘*.-Hll,m =0for | =1, 2 3, 4 afe lour dislinc points on a circla, Show thal mm,mm_= 1
E

Solution
Lateguabon ol circlho DB %* + W + 20+ Sy + Ca

p 1)

AL |".IIE_|' laaig o U‘-&{#ﬂlﬂ.:ﬂﬂml{lﬂlim the egualon ol the orcle
A, ;

|, I'I'Ili'-il rr_IIE' +.E'ﬂll11_l-|l-2'|';I + 0wl

= |'|"|I"-||-E|ﬂl'l'1_’+ﬂ|!11_"-|.Ei.'l'l'l.l+'|i-El
Thes = aguabon ol ﬂlﬂ'ﬂHfﬂﬂ'il‘l fﬂmmﬂf&ml. I'l'll- I'I'iII fand m,.

confficient of x* 4

Product of the roots = mmmm, = — s - T = s =]
Higncir mm,mm e
[ mi ma |
Example : 21 1 1am®

y = m 5 & chord of thae circle of radius a and whose diamater & along the axis of x, Find the equation of

the Grche whose diamater & ths chord and henda ind the Beus of i cenbnd for all valuss of m.
Solution

The circle whose chord s ¥ = mx and cenire bes on x -axis wil bouch y axis at onigin

The equation of such circhs is given by :

[X=aF & vV = & 3 PsP=-Famel .. k(1]
Furthar, Tamily of circles passing throwgh the intersection of cecle (i) and the lne ¥ = mx is
ey — 28K« K [y —imax] =0 -3 ey -—x{2a«kmjeky=0 ... {1l

centrg of the arcle i5 = [ « k2, =2
W rasquirg Ehal meamidar ol s Tamily whoss ciamsater 5 y = mx
- coring ol the resgquerad cincha as on ¥ = FX.
=5 =D = WM + kmiZ =% k = =2may1 -II-I'I'I;':I
Fut tha valus of K in {i) 1o gl the eguabon ol the regured cecla,

2am® |  2am

1"'m=.-|_'|+|'|'|} T-ﬂ

Ky =5 23
= [1+m"_|—|_'|.-"+5|-?:|—2.u|:!+mﬂ--{|

(! Let the coondnates of ihe paint whoda locus & neguinsd ba {x_, v )
5 [x,, :rl:l is (he cEnbre ol the circle (i)

= [-.;|- lll|:| -

A
= m= en(ll and  yom e (i)

Cn squaring and adding {iii} and (], we gal :
Page # 10,
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Trigonometry had an average performance. Some people may thought that exams are not necessary for school and college students, but this kind of attitude is wrong. Form Six Past Papers « Msomi Maktaba All Notes * NECTA Past Papers EBSCO Academic Search EBSCO Advanced Placement Source EBSCO STM Source INSPEC Mathematical
Reviews SCImago SCOPUS zbMATH 1.1. Sample spaces and events 1.2. Conditional probability and Independence 1.3. Bayes' rule 1.4. The Inclusion-Exclusion Formula 1.5. Expectation 1.6. Variance 1.7. Chebyshev’s inequality 1.8. Weak law of large numbers 4.1. Preliminaries 4.2. Deviation of a sum on independent random variables 4.3. Chernoff
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