MAY 2011 U/ID 32354/UCMD

Time : Three hours Maximum : 100 marks

PART A — (10 x 3 = 30 marks)

Answer any TEN questions.

Each question carries 3 marks.

1. Find the distance of the origin from the plane
6x-3y+2z-14=0.
Sigerefludedllmbg 6x -3y +22-14=0 eayid
SATSHIET FNTSNSS &TEHTS.

2.  Find the equation of the plane through the line of
intersection of the  planes x+y+z=1,

2x+3y+4z-7=0 and perpendicular to the
plane x -5y+3z=5.

x+y+z=1, 2x+3y+4z-7=0 oeam gFeThEET
Ol igs Qsmemepd CrTCsmiqen euflumgebd wHMILD
X-5y+3z=5 @b sasInE OCemEGssTHEaD

QFO@ID HeTSHS 6T FLOGTITLGNL 5 SHTEwTs.



Find the distance between the planes
2x-3y+62z+12=0 and 2x-3y+6z-2=0.
2x-3y+6z+12=0 wpmibd 2x-3y+6z-2=0

TGN SETBIS(EhEE QLG 2 6TeT FNTSNSS STEwTELD.

Find the equation of the sphere with centre
(-1, 2, —3) and radius 3 units.
(-1, 2, -3) eayb yerafleow enwwiomsa|d LHMILD

<D 3 2w CamargSlen Foemum(h HTes.

Find the equation of the sphere having the circle
x?+y> 422 -2x+4y-62+7=0, 2x-y+2z=5
as a great circle.

X +y*+22 —2x+4y-62+7=0, 2x-y+2z=5

aTeylb el Lgmg WBLUGU@ eulLiorss Gamar@arar

CamarsSlenn FLo6TUTL_enL_d STeuTs.

8 coins are thrown simultaneously. Find the
probability of getting atleast 5 heads.

@Gy sowsded () srasmer gradl Cum@b Gurg,
GONHSH 5 s@ser dHalLiLgnHaETar HEpssmels
ser(hLlg.
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10.

If A, B, C are mutually independent events prove

that A0 B and C are also independent.
A, B, C @Qeeu ganstsrerm sribdrms  Hlapeser

aaflv, AODB wombd C-yb sripdHrmsene eremm
HlerL4l.

If the distribution of X is binomial with mean 3

and variance % respectively, find P[X =1].

@ FmmLY ureuader X srmafl 3 wrmiblane % eTelev

P[X z1]-oows srems.

Define couple and moment of a couple.

@enewt HMID G)eRTSHE DENET CUEFLIDI.

If I is the incentre of a triangle ABC and the forces
IA , 1B , Ic acting along I are in equilibrium
show that ABC is an equilateral triangle.

ABC eranp (p&Camamsdlen 2 emoul L epowld 1 y,@ib.
IA, IB, IC erarm  elewgsdar I-év Geweu &w
Blaneoudley 2 crerg) ererfler, ABC ep(m FLoLGE (pEHGHTERTLD
eTeu 16l miey .
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11.

12.

Find the inclination @ to the vertical of a uniform
ladder AB of length 2a¢ and weight w which is in
limiting equilibrium having contact with a rough
horizontal floor and a rough vertical wall, the

coefficient of friction being .

2a Berd wHmID W eTenL 2 ewLw AB erey Frmen eyew]
creaned  gFoBlaneouiler e Gerplsmriiurer  @Gmi&EE
sarsdlayd  Gerplemyiumer  Ap(H&@E — seuflgib
smipgleTeren. 2 gmiey Geawsd U erefld), CBHES

gmiey Garenrd O -anous Srers.

The magnitude of the resultant of the forces

F, and F, acting on a particle is equal to the
magnitude of F,. Show that the resultant is

perpendicular to FQ when the first force is

doubled.

F, wpmnd F, eem odemssar om ssalear g
Qeweou@n Gurg Geelliu@bd  elevsufer emey

Fy-én =eray SYGL. (PHL llens @) LLBISTGLD

Cumgl GQeuefllliu®b  ollens F,-&@ Oom@ssns
B W& erem Hlmies.
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14.

PART B — (5 x 6 = 30 marks)
Answer any FIVE questions.

Each question carries 6 marks.

Find the equation of the plane through the line
x _y-1_z+1

which is parallel to the line of

intersection of the planes 5x+2y+3z=4 and
x—y+5z+6=0.

Sx+2y+3z=4 wpmbd x-y+5z+6=0 e
semhiger  Geuligs  Gamear@epd  CrTCsTigma
G\enemTITS 2 GiTer — == TG

CrrCsmiq e Y] QFedgyid Sars e

FLOGTLITL_GHL_& &HTGHTs.

Find the equation of the plane passing through the
points (3, 1, 2), (3, 4, 4) and perpendicular to the
plane 5x+y+42z=0.

3, 1, 2), (3, 4, 4) eamp yeraflsafler aufuimseb,
S5x+y+42z=0 eranm sarsdH @ QFmGSSTHD 2 6rar

TS 6T FLOGTUTL L& HTEHTs.
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16.

Find the equation of a sphere which touches the
sphere x®+y?+2>-6x+22-11=0 at the point
(2, -2, 1) and passes through the origin.

< diered aufwrsayd, x*+y* +2* —6x+2z-11=0
eramm Camarsang (2, —2, 1) eremm Yerafluer Qgm(h&
QFeoaid ep(h CaTeTSSl 6 FOGTLITL eDL_& HTERTs.

The kilometers x in thousand of kilometers
which car owner get with a certain kind of
tyre is a random variable having probability
density function

f(x) =190 ’

Find the probabilities that one of these tyres will
last

(a) atmost 10,000 kms

(b) anywhere from 16,000 to 24,000 kms and

(¢) atleast 30,000 kms.

em arflar  QsmbssaETrT  @MelgOTs  Lwisamer
o LCwrdlsEb Cumg HoLs@b FID X T
< iy HCem 8L Tgafled erall i’ Spssam_
Bl&DS56| L THSF FiTL| Llg. 2 6Terg).

X

L 2
f(x)=190° » >0

0, x<0
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18.

@@ GOMUEGlL Lwi Spssarieurn @) mLUSDHETen

BlEDSHN LS SHTETs :
(=1) =dlsulgb 10,000 &..8.
(<) 16,000-u9edmBg 24,000 &5 L iger.

(@) ©Eopbsg 30,000 .80 L s

State and prove addition theorem of expectation
for two random variables.

@rewr(®  eumliliyerer  rdlseaflen s (HS@IESTET
Coppsams e Hlmiays.

A particle C of weight w is in equilibrium being
supported by two strings CA, CB of length 4a
and 3a respectively and acted on by a horizontal
force with the plane ABC. If the ends A, B are at
the same level and at a distance 5a apart, show

that the tension in the strings are %ﬂ , v,

5

CA vpmib CB erenp griisefler Barmser wpeopCGu 4a
wHmb 3a <@wb. Ceemm w e Gummear ABC erenn
sarsSlalmng  San  eflens  epeod  CFwwLBFmG.
A oomib B gCr fleneoudler 5a eremm Ggmenaesledmbsmed,

sigatlen @) pedlens (penmGu %ﬂ % eren Hlmieys.
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20.

A solid cone of height A and semivertical angle a
is placed with its base against a smooth vertical
wall and is supported by a string attached to its
vertex and to a point in the wall. Show that the
greatest possible length of the string is

h1/1 +%tan2 a .

h 2wpb wHnIDd ey ABHSEGS Carand a 2 LU
Q@@ SaTHI LA 2iqSserd Fyren (h OlpHEhseu e
Bgib  wevar  wOHEADTMEH  seupdledy @@  FysHer
ppeopd s UL (HeaTergl. srsdlen AFlsuls g

h,f1 +%tan2 a erer Himieys.

PART C — (4 x 10 = 40 marks)
Answer any FOUR questions.

Each question carries 10 marks.

Prove that the reflection of the plane
ax+by+cz+d=0 in the plane

a,x +by+cz+d; =0 is the plane
2(aa, +bb, +cc))(ax +by+c,z+d;) =
(a12+bf+cf)(ax+by+cz+d).
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22.

ax +by+cz+d =0 eremp gersHa,
ax+by+cz+d=0 eemm gergdlen erdHGymafiiLy,
2(aa, +bb; +cc)(ax +by+cz+d) =

(af +b} +c})(ax +by +cz +d)

6TEM FerLd eTeu [lemial.

Find the surface generated by a straight line
which meets two given skew lines at the same
angle.

@rem(® sfleuranr Carhaamer Cr Caramsdla Fbdld@n

e CrTCaETLIg 6 2 (Heurdsls Qumid LFlienLIS STes.

A sphere of constant radius &, passes through the
origin and meets the axes in A, B, C. Prove that

the centroid of the triangle ABC lies on the sphere
9(x* +y* +2%) = 4k>.

k greperu @@ Gsmend e UGS il powbs
oFggmar A, B, C eep yeraflsafley gspdsdmg.
ABC-éb ewwsGarlHF b 9(x* + y* +2%) = 4k*
erenm Camersdlan g1 Senuib erar Hlmies.
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23.

24.

A and B throw alternatively with a pair of
balanced dice. A wins if he throws a sum of six
points before B throws a sum of seven points while
B wins if he throws a sum of seven points before A
throws a sum of six points. If A begins the game,
show that his probability of winning is 30/61.

A wHmd B @LGUTSET 6@ ST LG enil
2ARS5058 2 ®LOdnmisear. B &mbsed 7 aibeusn@
e A-em sm(Hsd 6 eubsrd A Ceupd QUODSTS
smSUGUMD. A sgaBse 6 eumeusn@ e B-er
s(Hs 7 eubsmed B Qeundl Qubmsrs &msLiGumib.
A eflenerwum’en <y midligsme, A Qeunml CumieigsDaTen
Blapsse] 30/61 erem Bimieys.

Weights W, w, W are attached to points B, C, D
respectively of a light string AE where B, C, D

divide the string into 4 equal lengths. If the string
hangs in the form of 4 consecutive sides of a
regular octagon with the ends A and E attached to

points on the same level, show that W = (\/5 +Dw.

AE caenn srsemg B, C, D eenuer prenE o
gavhgerns Gisdleamer. B, C, D eemn yeraflgafle
W, w, W erenrp erenL_ser sl L LGQumidlemmer. LGumg
sTb @@ snGsransder 4 SHSSHSS USSBISMmET
Guremm A womb K ererm oCr Hlena peneans(@nLsim
QsNdpg. W = (2 +1)w een figieys.
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A triangular piece of lamina is folded across the
line bisecting two sides, the vertex being thus
brought to be on the base of the triangle. Show
that the distance of the centre of gravity of the
lamina in this position from the base is 3/4 of that
of the centre of gravity of the unfolded lamina
from the base.

@@ WsCaran allgel $aH @Qram(h USSBIGMmET @)
s UNGELIn GSSLCUDD Q@ (LPEHET ST
Sy SsarHHNE@EG au@morm Ceiwiu@dpg. @UGumg
Sigen LeSFTUL enow GITD (el Ll &HSLILIL TG
@b yedlriliy ewbw grsder 3/4 LBEG eren
Bmieys.
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