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12STANDARDMATHEMATICS(Volume-1)

(5MarkquestionandanswerforslowlearnersOnly)

4

3

Equationofpaparabola

1)AbridgehasaparabolicarchthatislOmhighatthecentre and ol 6 C X )
30m wide at the bottom. Find the height of the arch 6m from N x =2—2451ay
the centre on either sides. 10 " \ = 0

P(-15,-10) Rl A Q(5-10) height = 8.4m
2)Atawaterfountain,waterattainsamaximumheightof4m at : ;‘sn‘; : Equationofpaparabola
horizontal distance of 0 5. m from its origin. If the path of T x*=—4ay
water is a parabola, find the height of water at a horizontal i R =0'%
distance of 075.m from the point of origin. height = 3m
3)Assume that water issuingfromthe end of ahorizontal pipe,
75.mabovetheground,describesaparabolicpath.Thevertex Equationofpaparabola
oftheparabolicpathisattheendofthepipe.Ataposition 25. m x2 = —4ay
below the line of the pipe, the flow of water has curved Y _9
outward 3m beyond the vertical line through the end of the X T 10 3
pipe. How far beyond this vertical line will the water strike the ; x ; height = 3v3m
ground?

Ay Equationofpaparabola

4) On lighting a rocket cracker it gets projected in a parabolic Pall X ,_
path andreaches amaximumheight of 4mwhenitisém away ' x= 0 4ay
fromthepointofprojection.Finallyitreachestheground 12m away /4 \ a= 24
from the starting point. Find the angle of projection. A(-6, -4) 3 B(6, -4) Angle = tan-! e_

3

5)Parabolic cable of a 60m portion of the roadbed of a
suspensionbridgearepositionedasshownbelow.Vertical Cables
are to be spaced every 6m along this portion of the
roadbed.Calculatethelengthsoffirsttwoofthesevertical cables
from the vertex.

Equationofpaparabola

x?=4ay
4a=""_
13
length = 5.08m
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6)A tunnel through a mountain for a four lane highway is to
haveaellipticalopening.Thetotalwidthofthehighway(notthe

EquationofEllipse

opening) is to be 16m and the height at the edges of the road :—2 +Z—2 =1
mustbesufficientforatruckdmhightoclearifthehighestpoint of the b2 = 95
opening is to be 5m approximately. how wide must the opening
be ? ,a=13.33
wide=  26.7m
7)A rod of length 1 2 . m moves with its ends always touching EquationofElipse
thecoordinateaxes.Thelocusofapoint Pontherod,whichis 0 3 . m X + y -1
from the end in contact with x -axis is an ellipse. Find the 0-922\/20-_32

eccentricity.

eccentricity= =

8)A semielliptical archway over a one-way road has a height of

EquationofEllipse

X

3mandawidthof 12m.Thetruckhasawidthof3mandaheight of ra +;—2 1

27.m. Will the truck clear th i fth h ? .

m. Will the truck clear the opening of the archway height=2.9m
. . (112 y?

9)If theequationoftheellipseis —+~ =1(xandyare a’=484
484 64 h2=64

measuredincentimeters)wheretothenearestcentimeter,

shouldthepatient’skidneystonebeplaced sothat thereflected ae=Va2— b2

soundhitsthekidney stone?

ae=v420=20.5cm

10)CrosssectionofaNuclearcoolingtowerisin theshapeofa
2 2

hyperbolawithequation X Y _1Thetoweris150mtalland

30° 44
the distance from the top of the tower to the centre of the
hyperbola is half the distance from the base of the tower to the
centreofthehyperbola.Findthediameterofthetopandbaseof the
tower.

EquationofHyperbola
XY 4
30" 44

Topdiameter=90.82m
Basediameter=148.98m
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11)Twocoastguardstationsarelocated 600kmapartatpoints
A(0,0) and B(0,600) . A distress signal from a ship at P is
received at slightly different times by two stations. It is
determinedthattheshipis200kmfartherfromstation Athanit
isfromstationB.Determinetheequationofhyperbolathat passes
through the location of the ship.

6004

300

(x, 600}

x+ 200

(0.0}

a?=10000

b?2=80000
EquationofHyperbola
(y-300)° X2

_ -1
10000 80000

12)Cos(a—pB)=CosaCosB+SinaSinf
Provebyvectormethod.

d=cosal+sinaj
b=cospi+sinp]

d.b=cos(a—)

db=CosaCosp + SinaSinf
Cos(a—pB)=CosaCosB+ SinaSinf

13)Cos(a+pB)=CosaCosf— SinaSinf
Provebyvectormethod.

d=cosai—sinaj

b=cosBi+sinp)

d.b=cos(a +)

d.b=CosaCosB—SinaSinf
Cos(a+ B)=CosaCosf— SinaSinf

14)Sin(a— B)=Sina Cosp— Cosa Sinf3
Provebyvectormethod.

d=cosai+sina)

b=cosBi+sinp]

bxd=KSin(a—p)

bxd=K(SinaCosB—CosaSinf)
Sin(a—p)=SinaCosp —CosaSinf
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4
‘ 4 d=cosai—sinaj
. b=cosBi+sinf)
15)Sin(a+B)=SinaCosf+CosasSinf S ( | L Bx d=RSin(a+B)
Provebyvectormethod. O M A
a bxd=EK(SinaCosf+CosaSinf)
{
Sin(a+p)=SinaCosp+CosaSinp
ac->—ab=0
16)Prove by vector method that the perpendiculars o b e
(attitudes)fromtheverticestotheoppositesidesofatriangle are & =
concurrent. ' Adding  a&c>-"beo=0
CT0ATB =0
-1 W3
=1:z,= - — .
z1=1;z2 2+2 323
-1 i3
-1 i 1 i T, T
17)Showthatthepointl, @+~ and ——i arethe 2 2
2 2 2 2 |Z1—Zz|=\/3 -
verticesofanequilateral triangle. ?‘ﬂ-‘;i _
|Z1—Zz|=\/3
u} o |z1—22|=V3 -
1 3 - -
z 2 Sidesareequal.Henceequilateral
triangle.
N 15 N 19+9i=2+3i Z:(2+3i)15_(2_3i)15
18)Sh that (19+9|\ (8-H\ _ Wi _ 5—3i
owthat| ——— ispurelyimaginary. - .15 AL
g i (T SPUTEYImaginary BH_, o 7=(2-3i) —(2+3i)

1+2i Z=—zpurely imaginary
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5
19-7i o Z=(2-1)Hg ) .
9+i
19 — 7§12 20 — 5i12 20—5i ) _ 12 12
19)showthat  (;—  +(;—— ispurelyreal. —— =2+ 7=(241) " +(2-1)
+i 7—6i 7—61
Z=zPurelyreal
z— 1 .
R =0 x— 1+iy
z—1 T e(Z-|- 1 ) Re(—_ ):0
20)Ifz= x+iyandarg( —)= - thenshowthat x+ 1+1y
2 yiq z+1 2 R (x+iy—1 )=0
X = e(— )= —
Y X+Hiy+1 xe+yr=1
zZ=x+1y
2(x+iy)+ 1
2z+1 Im( —————)=
21)ifIm(,__)=0thenshowthatthelocusofz-is iGetiy)+1
242v2 4 x—2y= 2x+ 1412 2x2+2y2+x—2y=0
2x2+2y%2+x—-2y=0 Im( y )=0
1-y+ix
z=x+1iy
z-i 4 [
= i )= = —i)— = _ y—1 y n
22)If z=x+ iyandarg( Z+2) . thenshowthat arg(z — i)— arg(z+ 2) 2 tan-1( y—tan-1( +2): ;
thelocusisx2+y24+3x—3y+2=0 iv— i) — i X X
arg(x+iy—i) narg(x+ iy+2) X2+y2+3x—3y+2=0
4
142z 1+z cosO+isin@
— pi20_ ,i0y »i0 =
iz 1—z —erTr=evxe 1-z cosO—isinf
23)If —=cos20+isin20thenshowthat _ 1+z 1+ itan@
17z 1+z e =
z=itan = 1-z 1-itanf
1—z e .
z=itan@

For +2 EXCEL Publication BIOLOGY Study Material (E/M) available with full content for all level students and for NEET Exam also. Contact : 8148527809 5
Kindly Send Me Your Questions & Answer Keys to us: padasalai.net@gmail.com


https://whatsapp.com/channel/0029VaAqUqk9Bb672tBn033m

www.Padasalai.Net

www.TrbTnpsc.com

24)Ifz1,z2,andzzarethreecomplexnumbers
suchthat|z1| = 1,|z2| = 2,|z3| =3,
|z1+2z2+23|=1thenshowthat
|92122+42123+2223|=6

and

I I
zZ= ;Z_= yZ= _ _
zy 2 4] 3 Z3
1 4 9
| +—+—=1
VAY V44 ZzZ3

90 »
Z1Z22Z3

|92122+42123+2223|=6

25)

|fcosa+cos[3+ cosy=sina+sinf+siny=0
thenshowthat

(i) cos3a+cos3f+cos3y=3cos (a+f +7v)

(i) sin3a+ sin3B +sin3y=3sin(a+B+y)

a=cisa
b=cisp
c=cisy
a+b +c=0
a3+b3+c3=3abc

Cis3a+Cis3B+Cis3y=3Cis(a+p +v)
Equatingrealandimaginaryparts,weget

(i) cos3a+cos3pB+cos3y=3cos(a+p+y)
(i) sin3a+sin3B+sin3y=3sin(a+p+y)

26)If z=cosO+sinfthenshowthat
zn+1;2cosn0and z"—1;25inn9
zmn zn

z"=cos nf+ isinnf-(1)

1
— =cosnf—isin n0—(2)
Zn

(1)+(2)=2z"+"'=2cosnd
zn

(1)— (2)=z—"=2isinn@
zn

1
27)If  2cosa =x+xaﬁd2cosﬁ=y+y,
provethefollowing
(i)' +7=2cos(a—p)
y X
(ii) xy—1;2isin(a+ B)
m n xy
(iii)"_=> =2isin(ma—-np)
yn xm

(iv)xmyn+ % =2cos(ma+ nf)

then

X=cosatisina=cisa
y=cosp+isinfi=cisf
x
i —+ X =cis(a—pB)+
y x
=cos(a— B)

b, 1 1
i) xy— — =cis(a+p)—
xy

=2isin(a+ B)

cis(a—p)

cis(a+p)

m n
(i) *_ - Y_
yn xm

1

=cis(ma —np)— m

=2isin(ma— np)

(iv)xmyn+ —
Xy
=cis(ma+np)+ !

cis(ma+np)

=2cos(ma+ np)
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(z—1)3=—-8=(-2)*
28)Ifw+#1isacuberootofunitythenshow z— 13 z— 1=—2 {1,0,w?}
thattherootsoftheequation (T )=1
(z—1)3+8=0are—1,1-2w,1— 2w? Rootsare=—1,1-2w,1-2w?
z— 1_11/3
-2
1+i2+2i
S Z2=
z="V/-1 2
29)Showthatthevaluesofv—1are
4—_q=j2 (1£i)?
1 zt=—1=i 72—
+(1 +i =
_g_ ’: 2
i
z’=ti=+ — 1
2 z=+ — (1 4i)
V2
1|6-5-38 -5 6
51021156 Rootsare
30)Solvetheequation 5 |6 -3 -39 15 0 L
6x*—5x3—38x2—5x+6=0ifoneof 0 15 45 18 5’3’ 2?
therootist  — 2|6 15 6 ©
3 0 -12 -6
—1l6 3 o0
2 lo -3
6 0
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31)Solve:  6x*—35x3+62x2—35x+6=0

6 -35 62 -35 6
0 12 -46 32 -6
6 -23 16 -3 0
0 3 -10 3

6 -20 6 0
0
6
0
6

2]

l{,’z

l{,’a ,

Rootsare

32)Iftheequationsx*+px+g=0and
x*+p'x+0'=Ohavea
commonroot,showthatitisequalto

CommonrootiSathen
a’+pa+q=0
a’+p'atq=.0

o2 o 1

pg—agp’ q—q p-p

pQ'—p'quq—Q' p ¢ 1 p q=r1"P4 or a=9"4
q—q’ p—p I p g 1 p q—q p—p
33)1f2 + iand  3—/2arerootsofthe Otherrootsare2— 3+ V2
equation > 1=13and3> 6= —140 Rootsare B
x6—.13x5+62x4—126x3+65x2+127x—140=0 a+ f=3andaf=—4 -1,4, 2+i, 3+2
Findall roots.
Otherroots 1-2i,—/3
34)Findallthezeroesofthepolynomial Rootsare
X6 — 3x5 — 5x+ + 22x3 — 39x2 —39x + 135,ifitis known 2.1=3and>.6=135 1+ V37
that1 + 2iandv/3 are two of its zeroes. a+ B=landaf=-9 1+ 2i, +3, >
3 =3 63 3
X2n—Xx2n= J— )(2“_ i =8— l
3 =3 8 23
35)Solve:8x2n—8x2n=63 an 1 63 X
- = 3
3 =
x2n 8 XoN=8=x=4"
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a_b 6a

36)Solve: z\/x+3 Rl

X a

x a b 6

Wiz = 1 2

a x a b
-6 :\/ ﬁ_i \/6‘1
N 3a 2X  \Jea b

X b3a
\/2 and \/3 = —
Véazx b
x_b Z d % 3
Ez an X= Bz

37)Find the non-parametric form of vector equation

a-=0--+H--5k

Cartesianequation

r>(1—2-+4k)=20

and Fartesian equatic?n of the plane PIEANEANT R lx—llx1 Y:n}lﬁ Z_nlz|1=o
passingthroughthepoint(0,1,-5)-andparallelto the
straight lines =R _ L m n2
F—=(2+2]—4l€)+s(22+3]+6l€)and Non-parametrlcvectorequatlon x—0 y—-1 2z+ 5_0
o (i—3J+5R) +(i-+]—K) (r-a) (%)= 12 " f _61|_
O824k 7)==13
9x— 8y+z=-13
Cartesianequation
38) Find the non-parametric form of vector %_)_ZHHJ —>+6k:) X1 Y=V1 27
eqution, and cartesaian equation of the plane u—=21—>+3}—>+1k:’ | 1 m, ny|=0
passingthroughthepoint(2,3,6)andparallel to po=io—5>-3k _ I; m; n;
the straight lines Non-parametricvectorequation Xx—2 y-3 z—6
x-1_y+1_z-3_ x+1_y-1_z+1 (ro—a)-(bxc>)=0 |2 3 1|=0
2 3 1 2 -5 -3 2 -5 -3

X— 2y + 4z=20

39) Find the non-parametric form of ‘vector
equation of the plane passing through the
point(1,-2,4)andperpendiculartotheplane

x+ 2y —3z=11and parallelto theline
x+7 y+3_ z _
3 1 1

t=1--2-+4k™
=1-+2)--3k™
=354k
Non-parametricvectorequation
=) bxc-)H0
B(-+10)-+7k)=9

Cartesianequation

X—X1 yY—Y1 Z— 171
| L my ny|=0
Iz mz nz
x—1 y+2 z-4
| 1 2 -3|=0
2 -1 1

x+10y+ 7z=9
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40)Findtheparametricformofvectorequation
andCartesainequationsoftheplanecontaining
the line

== (i—J+3K)+t(2i—J+4K)and
perpendicular to the plane
r=(i+2J+K)=8

G=1-—)-43k
WE=21-—)-+4k

Ve 42-+R
Parametricvectorequation

F=gotsu >y -
Pt 43K 42— +4k )
+t(1=42)-+k )

Cartesianequation
X—X1 YY1 Z—1I1

| b my ny|=0
Iz m nz
x—1 y+1 z-3
| 2 -1 4 |=0
1 2 1

9x— 2y —5z+4=0

41)Findtheparametricandnon-parametric Vector
and cartesian equation of the plane passing
through points

(—1,2,0),(2,2,—1) andparallel to theline
x—1_2y+1_z+1
1 2 -1

G=—1-+2)-+0k™>
b=21-425-F
=41k

Parametricvectorequation
Eedts(h—a-)Hy -
=542 +0k > +s(3t-+0)->—k ™)

+H(->+-—k)

Non-parametricvectorequation
(PN B -G
B(-+2)-+3k™)=3

Cartesianequation
X— X1 y—y Z— 71

| xX2—x1 Y2—Yy1 z2—21|=0
l m n
x+1 y—2 z-0
| 3 0 —-1|=0
1 1 -1
x+2y+3z=3

42) Find the parametric form of vector
equation,andCartesianequationsoftheplane
passing through the points (2,2,1), (9,3,6) and
perpendicular to the plane 2x + 6y + 6z =9

a-=2+2 -+
[=91-+3j->+6k™
V=216 46k
Parametricvectorequation
ro=ats(7-a) H-

=242+ )T+ 45K ) +(21-+6)>+6K )

Cartesianequation

X— X1 Yy—V1 zZ—Z1
|[X2—x1  y2—y1 z2—z1|=0

l m n
x—2 y—2 2z—1
| 7 1 5 |=0
2 6 6

3x+ 4y— 5z—9=0
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43) Find parametric form of vector equation
and Cartesian equations of the palne passing
though the points(2,2,1),(1,—-2,3) and
paralleltothestraightlinepassingthroughthe
points(2,1,— 3) and (—1,5,—-8)

a-=2424
[=--2-43k
Vo=31->—4->+5k

Parametricvectorequation

ro=a-+s(b-a) H-

To=(24 2+ ) Fs(—1o—4 42k ) H 3445k )

Cartesianequation

X—Xx1 y=Y1 Z—z;

|[x2=x1  y2—y1 Z2—z1|=0
[ m n
x—2 y—-2 z—1
-1 —4 2|=0
3 —4 5

12x— 11y— 16z + 14=0

44)

Findtheparametricandnon-parametricVector and
cartesian equation of the plane passing through
three non-collinear points
(3,6,-2),(—1,—2,6)and(6,—4,—2)

a—>=3L—>-|-6}—>—2k"4
F=—1--2j-+46k >
cS=br44-2k

Parametricvectorequation

r-=a-4s(b~-a) +t(c—>—a)

T==(2=46)>—2K ) +5(—4i->—8-+48k ) +(3--2)-)

Non-parametricvectorequation
(r—a)(b™-a) x(c--a))=0

243+ )=16
Cartesianequation

X— X1 Yy—n1 Z— 71

[X2—=%X1  Y2=Y1  Z27Z1|=0
X3—X1  YV3—Y1 23721
x—3 y—6 z+2
|—4 -8 8|=0
3 -2 0

2x+3y+ 4z=16

45)
Find the parametric form of vector
equation,andCartesianequationsofthe
plane

r—>=(6i—j+F)+s(—i+2j+K) +£(=5i—4j—5K)

a=bi-—+R>
l=—1242)>4F

v=—51>—4->-5k
Non-parametricvectorequation

(r-—a)(bxc>)=0

r>(3-+5--7F) =6

Cartesianequation

X—X1 Y=V1 Z—2Z1

| hL my nq|=0
l my ny
x—6 y+1 z—1
[—1 2 1/=0
-5 —4 -5
3x+ 5y— 7z=6
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1

2x+3y+Az=phave

i) no solution

il) aunique solution

iii) aninfinitenumberofsolutions.

2 3 5 9
[A/B]=[0 15 . —45 —47]
0 0 A-5u—9

46)SolvebyusingCaramer’srule: —:a;lzb—;lzcxg z 3 4 =2
342 0 0t o and Sl W
X y z X y z 3a—-4b-2c=1 2 5 24
25 %10 a+2bre=2 A=15 A=5A=5
Xy Z 2a-5b—-4c=1
x=1,y=3,z=3

i) Nosolution
47)Investigatethevalueofiandpthesystem of 9 )
linear equations 2 3 5 y A=5u#9=p(A)#p(A/B)
2x+3y+52=9;7x+3y—5z=8and [4/B]=[7 ) g _/15 ]ﬂ i) Uniquesolution

A#£5 ,u#9=p(A)=p(A/B)=3

iii) Infinitenumberofsolution

A
A=5,u=9=p(A)=p()=2<3 3

48)Investigateforwhatvaluesofl anduthe
systemoflinearequations
x+2y+z=7x+y+ Az=p,
x +3y — 5z=5has
i) no solution
ii) aunique solution
iii) aninfinitenumberofsolutions.

12 17
[A/B]=[1 1 1 u]
1 3 =55

1 2 1 7

[A/B]=[0 1 -6 -—2]
0 0 A—7u—9

i) Nosolution
A=7,u#9=p(A)#p(A/B)
ii) Uniquesolution
A#7 u#9=p(A)=p( A/B)=3

iii) Infinitenumberofsolutions

A
A=7,u=9=p(A)=p()=2<3 3

For +2 EXCEL Publication BIOLOGY Study Material (E/M) available with full content for all level students and for NEET Exam also. Contact : 8148527809 12

Kindly Send Me Your Questions & Answer Keys to us: padasalai.net@gmail.com


https://whatsapp.com/channel/0029VaAqUqk9Bb672tBn033m

www.Padasalai.Net

www.TrbTnpsc.com

13

i) Nosolution
k-2 1 1

49)Findthevalueof kforwhichtheequations [A/B]=[1 2k 1-2] k=1=p(A)#p(A/B)
kx—2y+z=1 ; 1 -2 k 1
X — 2ky+z=-2, 1 =2 k 1 i) Uniquesolution

_ _ A/B]=[1 -2k 1-2

x—2y-+kz=1 [4/B1=[ ] k#1,k+—2=>p(A)=p(A/B)=3

Havei . k -2 1 1

avei)nosolution .
sy . 1 -2 1 i) Infini i

I iii) Infinitelymanysolution
Duniguescluion wp=o —ake2 ik plg | M
iii) infinitelymanysolution 0 0 (k—1) (k+ 2)K+2 k=—25p(A)=p(A/B)=2<3
50)DeterminethevaluesofAforwhichthe following 1 1 30
system of equations [A/B]=[4 L i ’218] (i)  Trivialsolution
X+y+3z=0;4x+3y+Az=0and 11 30 A#8=p(A)=p(A/B)=3
2x+y+2z=0has [A/B]=[2 1 20]
i) uniquesolution 4 3 20 (i)  Non-trivialsolution
ii) non-trivialsolutionusingGaussian 1 1 3 0 /1:8:>p(A):p(A):2<3
elimination method. [A/B]=[0 1 4 0] g
0 0 A1-80
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