X1l STD 1. Matrix and Determinants and its Applications-1

MATHS THIRU TUITION CENTRE 8x10=80

1. Solve by matrix inverse method
2X—Y+2=17,3X+y—-52=13,X+y+2=5

2. Solve by matrix inverse method
X—3y+8z+10=0,3x+y=4,2x+5y+62=13
3. Solve by Matrix inverse method
2X+Y+32=9,X+y+2=6,Xx—y+2=2

4. Solve by matrix inverse method

X+Y+2=92X+5y+72=52,2Xx+y—-2=0

11 1
5.1f A=|1 2 =3 then, verify that A(adjA) = (adjA)A=|All,
2 -1 3
'3-3 4
6.If A=12 -3 4 then ,Find inverse matrix and verify A®> =A™
0 -11
2 2 1
7.1f A:% -2 1 2 then ,prove that A" = AT
1-2 2

52 2 -1
8. A= and B = then prove that
7 3 -1 1

i. (AB)'=B"A"
ii. (AB)" = BT AT



1. Matrix and Determinants and its Applications -2 7x10=70

1. Discuss the solutions of the system of equations for all values of A4
X+Y+2=2, 2X+Y—-22=2, AX+Yy+4z=2
1. For what values ofk , the system of equations
kx +y+z=Lx+ky+z=1x+Yy+kz=1 have
I. unique solution
ii. more than one solution
iii .no solution

2. Verify whether the given system of equations is consistent .if it is consistent , solve
them

2X+0Yy+72=52,X+y+2=92x+y—-2=0
4. Solve

Data: Letx, y, zbetheno.of red,blue,and greenchairs
X+Yy+2z=100
240x + 260y + 300z = 25000

5. Solve by determinant method (Cramer’s method)

E+g_l:1’g+£+_:5’§_g_g:0
X y z X y z X y z
6. Solve
Data.:
Letx, y,zbetheno.of Rs.1,Rs.2and Rs.5coins.
X+y+z2=30

X+2y+5z=100

7. Solve the non-homogeneous system of linear equations by determinant method

X+Y+22=6,3X+y—-2=2,4x+2y+2=8



THIRU TUITION CENTRE 10x6=10

2. VECTOR ALGEBRA -1
SECTION-B

1.Ifa+b+c= 6‘5‘ = 3,‘5‘ = S,H =7, find the angle between a and b.

2. Show that the vectors 3i — 2] +K,i— 3] +5k,and 2i + ] — 4K form a right angled
triangle.

3. Find the wvectors whose length 5 and which are perpendicular to the vectors
a=3i+ j—4k,and b=6i+5] — 2k.

- - s s - - - =72
4. Prove by vector method [axb, be,Canz[a,b,C] .

==—and intersect and find

3 1 2

5. Show that the lines XT_]':y—j;_l z X=2 = y_lz —z-1

their point of intersection.
6. Derive the equation of the plane in the intercept form.
7. Find the coordinates of the centre and the radius of the sphere whose vector equation is
-2 = - - —
r —r.(8i—6j+10k) —50=0.
8. The wvolume of a paralleopiped whose edges are represented by
—12i + Ak, 3] =k, 2i + ] —15k is 546.Find the value of A.
- - - =2 - =y —12 |2
9.1f a, b are any two vectors , then ‘axb‘ +(a.b) :‘a‘ ‘b‘ :
10. Find the area of the triangle whose vectors are (3,—1,2),(1,—1,—3),and (4,-3,1).

11. Find the magnitude and direction cosines of the moment about the point (1,—2, 3) of a

force 2i + 3] +6k whose line of action passes through the origin.

b Cc
12. Prove by vector method — =— =— .
sinA sinB sinC

13. Diagonals of a rhombus are at right angles. Prove by vector methods

14. Angle in a semi-circle is a right angle. Prove by vector method.



THIRU TUITION CENTRE

2. VECTOR ALGEBRA-2 8x10=80

1. Find the vector equation and Cartesian equation

2. Find the vector equation and Cartesian equation

A(-1,1,-1)

The planecontaining theline ng = y;Z _L _21

3. Find the vector equation and Cartesian equation

The planecontaining theline X;2 = y;Z = 2;1

paralleltotheline X;rlz y-1_z+1

4. 1f

Then prove that (5 X 5) X (E X H) = [3—56]5 — [566]6
5. Prove by vector method

I.Cos(A— B) =CosACosB + SinASinB
11.Cos(A+ B) =CosACosB — SinASIinB
11i.Sin(A— B) = SinACosB — CosASInB
iv.Sin(A+ B) = SinACosB + CosASinB



3. COMPLEX NUMBERS 8x10=80

3

A

1 . 4
1.Find all the values of (E — |7J and hence prove that the product of the values is 1.

2.Solve the equations

LxP+x°—-x*-1=0

ix +x'+x3+1=0

3.f X+ 1 =2cosd and y+ 1 =2C0S ¢ then Prove that
y

X
i.X—n + y_m = 2cos(mé — ng)
y X
i — L~ 2isin(mo —ng).
y X

4.1f a=cos2a+isin2a,b=cos2f+isin2/3,c =cos2y +isin2y then Prove that

. 1

i.~Jabc + — =2cos(a + £ +

N, rbe (a+pB+y)
2112 2

i, 20 o5 2+ - y)
abc

. .. N
5. If aand Sare the roots of X —2x+4 =0 Prove that a" — 8" = 2|S|n?ﬂ

and deduct ® — 3°.
—\N —\N n
6. If N is a positive integer, Prove that (\/3+ I) +(\/3— I) =2 COS%.

7.1f aand Bare the rootsof X° —2x+2=0andcotd=y+1,

(Y+a)"—=(y+ )" sinng

show that = — .
a—pf sin" @

z2+1) ~«
8.1f P represents the variable complex number Z .find the locus of P arg (—3) = E
Z+



4. Analytical Geometry-1 11x10=110

1. Find the axis, vertex, focus, directrix, equation of the latus rectum, length of

the latus rectum for the following parabolas and hence draw their graphs.

i.y? —8Xx+6y+9=0
ii.y* +8x—-6y+1=0
iii. x> —6x-12y—-3=0
iv. x> —2X+8y+17=0
2. Find the eccentricity, centre, foci, and vertices of the following ellipses and

also trace the curve.

i.36X> +4y* —72x+32y—-44=0
ii.16X° +9y® +32x—36y =92
iii. x> +4y° —8x-16y-68=0
3. Find the eccentricity, centre, foci and vertices of the following hyperbolas

and also trace the curve.

i. 9x° —16y° —18x — 64y —199=0
ii. x> —4y® +6x+16y —-11=0
iii.x* —3y* +6x+6y+18=0

iv. 9x* —16Yy* +36x+ 32y +164=0
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4. ANALYTICAL GEOMETRY -2 10x10=100
1. Find the axis, vertex, focus, directrix, equation of the latus rectum, length of the latus

rectum for the parabola and draw the graph, y> —8X+6y+9=0.

2. Find the eccentricity, centre, foci, and vertices of the ellipse

36x° +4y* —72x+32y —44=0

3. Find the eccentricity, centre, foci, and vertices of the Hyperbola
X’ —3y° +6x+6y+18=0

4. Find the equation of the asymptotes to the hyperbola

8x* +10xy —3y* —2x+4y—1=0

5. Find the equation of the asymptotes to the rectangular hyperbola

6x° +5xy —6y* +12x+5y+3=0

6. A comet is moving in a parabolic orbit around the sun which is at the focus of a parabola.

When the comet is 80 million kms from the sun, the line segment from the sun to the comet

makes an angle of %radians with axis of the orbit. Find

I. The equation of the comet’s orbit,
ii. How close does the comet come nearer to the sun? (Take the orbit as open right ward ).

7. A cable of a suspension bridge is in the form of a parabola whose span is 40mts.The road
way is 5mts below the lowest point of the cable. If an extra support is provided across the
cable 30 mts above the ground level. Find the length of the support if the height of the pillars

is 55mts.

8. Find the equations of the two tangents that can be drawn from the point (5,2) to the ellipse

2x° —7y* =14



6. Differential calculus and its applications

1. Trace the curve y=x>+1 10x10=100

2. Trace the curve y=x°

3. Trace the curve y* =2x°

4. Discuss the curve a’y*=x*(a®*—x*),a>0 for i. Existence ii. Symmetry

Ii. Asymptote iv. Loops

2 2
5.1f u=tan’| X | then Prove that 24 = Y
y OXoy  Oyox
6. Using Euler’s theorem, prove that xg—u + ya—u = %tan u if
X

o

3 3
7. Using Euler’s theorem, prove that Xa—u + y8—u =sin2u ifu=tan™ X*y
OX oy X—Y
8. If V =ze™™ and zis a homogeneous function of degree nin x and y Prove
that X@_V+ ya—V: (ax+by +n)V
OX oy

9. Verify EULER’S theorem for f(X,y)= _r

X° +y°

10.i. If u=log(tanx+tany+tanz) then prove that » sin ZXZ—U:Z
X

i If U =(x-y)(y-2z)(z—x)then prove that U, +U +U, =0



7. INTEGRAL CALCULUS 10x10=100

Answer any 10 questions
1. Find the area between the curves y = X* —X—2 , x-axis and the lines

Xx=—2and x=4.
2. Find the area between the line y=x + 1 and the curvey =x2 — 1

3. Compute the area between the curve Y =sinXand Y =COSXand

the lines x=0and x=r

4. Find the area of the curve y = (X —5)*(X —6)

I. between x =5 and x = 6 (ii) between x =6 and x = 7
5. Find the area of the loop of the curve 3ay® = X(X —a)°.

6. Find the area bounded by x-axis and an arch of the cycloid
Xx=a (2t —sin 2t), y =a (1 — cos 2t)

7. Derive the formula for the volume of a right circular cone with radius »’

and height ‘&".

a

2
{4~
a

9. Find the surface area of the solid generated by revolving the

2
X \3
8.Find the length of the curve (—j

cycloid x = a(t + sin t), y = a(1 + cos t) about its base (x-axis).
10. Find the perimeter of the circle with radius a by using integral calculus method.

11. Find the length of the curve x = a(t —sin t), y = a(1 — cos t) between t =0 and =.
12. Find the surface area of the solid generated by revolving the arc of the
parabola y* =4ax, bounded by its latus rectum about x-axis.
13. Prove that the curved surface area of a sphere of radius r intercepted
between two parallel planes at a distance a and b from the centre of the

Sphere is 2zr(b—a) and hence deduct the surface area of the sphere (b > a).



& 600115 LD 9.8 601616V 86501 & HWI6L 10x10=100
1.(Z,*) €@ (Plg.euMM 6TLIEOILIEH G6VLD 616516 HTL(H&. QMIG * 6018

axb=a+b+2 e60 euenIUMISSHILL (H6Terng).
X X .
2, [ j; X € R—{0} 61601 {6MLOLILN6L 2_61T6IT SI6TTH6IT IWITELD L RIS HEU0TLD G
X X

9),60T8| SITNLICILI(IH &6V €2 (I GH6VLD 676518 SHITL (h'S.
3. 6TL9601WLI63T G6VLD 616015 ST (H'S.

NG=Q-{1}, wherea=lb=landab=1
Define ax*b=a*b-ab ,va,beG
G =Q—-{-1},wherea=-1b=-1,andab = -1
Define a*b=ax*b+ab ,va,beG
i)G ={f, f, f,, f,yor G=C-{0}

Define f,(2) = 2, f,(2) = 2, f,(2) :%, fL(2)= =

z
G = a 0) acR—-{0}
V)G = 00)a=0

To prove: (G,.)isabelian group.
V)G ={2";nez}
To prove: (G,.)isabelian group.

4.(Z,,+,) @ @6l 616018 ST (HS.

5.(Z, —{[01},;) &@® G cT6u1d HT_(H'S.

6.11 @601 LOL_ (&G SmsviQumm Qumsaeds S1p {[1],[3],[4],[5].[9]} estrm s6wrid
€ (I 6TLIe0NWLI60T G6VLD ST (HS.

7. 1- @607 4 QYLD LIlq.CLP 6V MIGET QLI &860163T SLD €2 (15 6TLIGONLIEHT G6VLD ST (h'S.

8. 1- @637 3 YLD LIlq CLPEVMIGET CILI(TH &&60163T SLD €2 (1h 6TLIGONLIEHT G6VLD HITL(h'S.

LOY(-LOY(L Oy (-L oY o |
. , , , W THIT6ET SEHLD SIL RIS 601D
o) 01)l0—1)| g _p | B PIVE SERTEEDIE

SIETNLIGLI(H 88601607 &LD €2 (16 6T1560ILIEH G6VLD &L (h'S.
10. i) ﬁ&':&:d) afﬂg]&,anm (Cancellation law) ﬂ@@, ﬁ@l_‘n.
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ii) LN6TH (B LILIENS &) (Reversal law) ﬂ@fﬂ, HapL.
10.HSBLPSH S LITEUGL &6 10x10 =100

2 2
1. f(X)=ce ™™ —0< X <o aiatfied 40 @eaumenms smsins.

2. f(X)=ke ™ —o< X <0 eremfled k, ,0° AaUMEOME ST6TIS.

3.@wievhienev oMM X @6t FTITEIS 6, S L TN6LEHHLD 5 Y GLD .
)P(O<X<8) (i) Pq X — 6{ <10) @eumherms smets.

4.umeromedt LIFeUedl6st 61(h & HISHSTL (H&6T WITen6L?

5. @160 hlemevLl LIe60160T LIGHUTL|S6IT LLIT60I6L?

6.LIF6U6L FITITLIN6IT LIGTOTLIS61T LLIT63I6L?

7.06016u (B LD DSBS S L JSHH sTNetT FmEH L L aN6L&HSHLD SHT6H015.

3
—X 2—X,O<X<2, ) —X
(l)f(X)Z 4 ( ) (IV) f(X): xe " x>0
0 elsewhere
0 elsewhere
1
—, =12<x<12 -3x
(i) fO)=124 X V) f(x):{ie o|<x<hoo
0 elsewhere elsewhere

ae ™ x>0,
0 elsewhere

(iii) f(x):{

8.62(1b FLoeUMILIL| L) x @\60T HBHLDSH &6 SIL[THH &ML

a-1-px*
f(x):{kx e Xa,f>0

0 elsewhere
eteaflled (1)K @etr wAHliemus snesus. (i) P(X >10) sesus.
9.Refer :
Page Number Question Number
227 Exercise 10.1: 4,7,8,10
218 Examples: 10.3, 10.2
234 Exercise 10.2 : 1,2,6
238 Exercise 10.3: 5,6
240 and 242 Examples: 10.23, 10.24 and Exercise10.4: 3,4,5,6
250 Examples: 10.30,10.32
253 Exercisel0.5: 4,5,6,8
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10.

11.

12.

13.

THIRU TUITION CENTRE X1 STD
FIRST MID-TERM MODEL TEST-2011 MATHS

Section-A 6x1=6

7 -1
Find the rank of the matrix{2 J.

Solve by determinant method X+2y=3;2X+4y =8

The rank of an mx n matrix A cannot exceed the minimum of m and n. that is...
Find the d.c.s of a vector whose direction ratios are 2,3,—6.

it [a| =13,/b| =5 and a.b=60 then find|axb|

Solve the fourth root of unity.

Section-B (Compulsory question-10) Ox6=54
3 1 -5-1
Find the rank of the matrix |1 -2 1 -5
1 5 -7 2
-1 2 -2
If A=| 4 -3 4/|thenprovethat A=A".
4 -4 5

Show that the points whose position vectors 4i — 3] +k,2i — 4T +5Kk i — ] form a right
triangle.

4. Find the magnitude and direction cosines of the moment about the point (1,—2, 3) of a

force 2i + 3] +6k whose line of action passes through the origin.

a b c
Prove by vector method — =— =— .
sinA sinB sinC

Find the square root of (=7 +24i) .

If nis a positive integer .prove that (1/3+ I )n +(\}3— i )n =2 COS%T.

12



14. Prove by vector method [5—#5 b+c c+ 5] = 2[556]
15. For any two complex numbers z, and z, then prove that

2|

2,

ii.arg (%) =arg(z,) +arg(z,)

2

Z
Z,

OR

16. Solve the equation X° +x° —x*—-1=0
Section-C (Compulsory question-4) 4x10=40

1. 17.1f a=cos2a +isin2a,b=cos2 +isin2/,c=cos2y +isin2y then
prove that

I.v/abc + =2cos(a+ [ +y)

1
Jabe
2182 2
. ah +c
I—————=2cos2(a+ B —y)
abc
2. Find the vector and Cartesian equation of the plane containing the line
Xx=2 y-2 1z-1
2 3 -2

and passing through the point (-l, 1 -1).

3. 3. Prove by vector method  Sin(A-B)=SinACosB-CosASInB

4. Verify whether the given system of equations is consistent. if it is consistent ,solve
them

5.  A4x+3y+6z=25,X+5y+7z=13, 2x+9y+z=1
OR

(o2}

. 5. Solve by Cramer’srule  X+2y+27Z=6,3X+3y—-2=3,2X+Yy—-22=-3

Best wishes by M. THIRUPATHYSATHIYA M.Sc., M.Phil., CCA,,
Mobile no: +91 9790250740

Email id: thirumath2011@gmail.com
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HNSLD S 19U F6T Q&F6OTL LOSLIAUIS6T: 100

12 gy1b QUGLIL Giyw :1.30hrs
SECTION-A 20x1=20
1-1 2
1. |2 -2 4| e6t1m siewnuest GLd Sevors.
4 -4 8
4 ;
2
2. 0 61601 CLPEMELANL_ L SI6TuNUTN6HT HITLD SHTETU1S.
-4
- 0_

3. A=[2 0 1]aanc. AA" @sir siyibd smeim

1
4, A=|2 | erelied, AA" @eir Hiyb simeton
3
A -1 0
5. 10 A -1 | eretip siwufeir pd 2 6Tesfled A @) 657 LOHLIL SiTetor.
-10 4

6. (I, HenauNed) sieusst euflens 3 , HenguNed K = 0 srexfed A_lﬂGf)Tng;_l...
21 .

7. A= L 4} stetim SiNéE (AdjA)A=..

8. &8Iy s A Qeit euflens N sTeaM60 \ade\ §T6HTLIG)...
00

Q. Az{ } arsien, A ETGHTLIG)...
05

10. Astsirm eismnufsir eufleng 3 stssnev det(kKA) erstrugy..

14



11. l]=éx(6><6)+6><(6><5)+6><(5><6) 6T6aN60 .

12. a+b+c= 0,‘5‘ =3, ‘B‘ =4, ‘E‘ =5 aafied @ &G D @D GanL(ILL L CamemiDd
13. ‘5—5‘ :‘§+B‘ sreeD .

14, PR=2i+ j+k,QS =—i+3]+2k aeficopmpagi PQRS e L.

15, [éxB,BxE,Exé] = 64 erenisd [5,5,6] @ 6 oLy

16. F+ j,j+kk +T] @ 6T LA .

17. [§+B,B+E,E+5]:8 sTeafleDd [5,5,6] @ 67 LS.

18. X*+Yy* + 2% —6X +8Yy —102 +1= Oersitm Gamens St epLowitd DHMILD LD
19. r=Si+t] e sweTUTE GOHILILS).

20. 2i+3]+4Kk,ai +b ] + ck sy QeusL a6 Q5 TiE 58 QausL Faammuis..

SECTION-B 5x6=230
1 1 1
1. A=|1 2 -3 | @ st Cailiy SicuMemiuid STeius.
2 -1 3
1 2 -1 3
2. |2 4 1 -2 | @ et w6t LD Smesuis.
36 3 -7

3. SITN&ECHTEmEU (LPEMMUNGD §FdH: 2X+2Y+Z=5,X—Yy+Z=13Xx+Yy+22=4

b ¢
sinA sinB sinC’

4.QeusL iy (Lpemmuiled Himie)|s:
5. —12i + Ak, 3] —k, 2i+ ] —15k 61601 COUSLJEHEDEN (L 6M6TTLILI6TeN &6 6118 QBTEToTL
Qs sSeiuiod Sett serr siene] S46 tarlled 4 Qett HLIDLS ST6THs.

6. r’-r. (4i+2]j-6k)-11=0 61651 CHTETS H63T 6MLOILD LOHMILD Y TLD HIT6TIS.  (6LEVE) )

15



x-1_y+1_z . Lbx—2_y—1_—z—
1 R R 2

&ML (5&.CLgILD Simed el (HLbLeTa TS STeios.

! 61631 CHMBH6IT QUL 1 HCSITENT(EIRLD 6T6318

SECTION-C 5x10=50

1. 621 6muUN6L €b. 1 LbOHMILD €. 2 MMILD €. 5 BHTETILITIS6T 2_6iTertenr. e LML 100 HOINDS
Qg SLD 30 [HITCUUILLITISET 2_6IT6rT6ur. S6AeUTMTUN6IT 6R6UCEUT(F UEMSBUTEVILD 2_6TTar
[HIT6UBILLITI&61T160T 6T6TOT6UTI 8610 860U &> SIT6HUT.

2. k @t 6TOLOAILILS 5SS LN6dTau (b LD FLosTUM. (S QHTGSLIL
kx+y+z=1 x+ky+z=1 x+y+kz=1 have
1) @Cream &6y i) @aTm&S CmHULL §iey iii) &ijey @eveomenio QUMLD.
3. QeusLij (emmufed Hmieys: Cos(A— B) = CosACosB + SinASinB
4. @ (P SHCHTETNSH SV &S GlRSHT(HS6I G LieTerlluNeL FhH&@LD 6T60TLISH 66T GleUSL [T
pemmuiled Himie|s.
5. a=i+ )+k, b=2i+k, 6:27+]+R’,6:T+]+2E 6TeuN60
(axb)x(cxd)=[abd]c—[abc]d ser Himieus.
6. @ =2i+3]—k, b=-2i+5k, c=]—3k eafier ax (bxc) = (a.c)b—(a.b)c
61601 HIMI6)] 5.
7. (2,2,-1), (3,4,2),and (7,0,6) <&w LsitaNselT euLN&EQ&LILD & 6118 Sl6tT QleudL i LoMHMILD

&Mijle U6 FLO60TLI(H&60) 6118 STEH0IS . (216L60 G )

x—6_y—7_z—4 LD Lbl—y——i_g—z_2 61601 1SS0  IEMLOLIT
3 1 1 Dmi _3 2 4 M ¢2(b $611S 5

GCanhaefs @enLLLL L L5&&MIS SIS 0SS S8

Best wishes by M. THIRUPATHYSATHIYA M.Sc., M.Phil. CCA.,
Mobile no: +91 9790250740

Email id: thirumath2011@gmail.com
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