MATH EMATICS

A B2 L




SCHOOL EDUCATION DEPARTMENT

KRISHNAGIRI DISTRICT
HIGHER SECONDARY-SECOND YEAR

MATHEMATICS

SPECIAL GUIDE [2025-26]

HEAD
Mr. A. MUNIRAJ, CHEIF EDUCATIONAL OFFICER, KRISHNAGIRI.

COORDINATORS

Mr. N. RAJAN
DISTRICT EDUCATION OFFICER, KRISHNAGIRI .

Mrs. V. RAMAVATHI
DISTRICT EDUCATION OFFICER, HOSUR.

Mr.S.K. GOPALAPPA, DISTRICT EDUCATION OFFICER
(PRIVATE SCHOOLS), KRISHNAGIRI.

Dr. M. VENKATESAN PA TO CEO
KRISHNAGIRI.

Dr. M. MAHENDRAN
ASSISTANT PROJECT OFFICER, KRISHNAGIRI.

Dr. B. J. MURALI
HEAD MASTER, GOVERNMENT HIGHER SECONDARY SCHOOL- BARUR.

Mpr. N. KALIYAPPAN DISTRICT LIAISON OFFICER (NSS),
KRISHNAGIRI .

Mr.A. ABDUL SATHAR
PCTO COLLECTOR (EDUCATION), KRISHNAGIRI .

My. L. JOHN PAKIYAM
M.M SCHOOL SRI RAJU STREET, KRISHNAGIRI.



COORDINATOR AND EXPERT TEAM

MR.M.SENCHI,M.SC HM,

5o

GHSS- KANNADAHALLI, KRISHNAGIRI..

MR. S.VENKATESAN. P.G. ASST,

5o

P.R.G.B.H.S.SCHOOL, NAGARASAMPATTI

5o

MR.N.KALIYAPPAN. P.G. ASST, G.H.S.SCHOOL,
MORANAHALLI.

MR.G SEKAR.,P.G.ASST.

5o

GBHSS THOGARAPALLI

MR.S.KATHIRAVAN .,P.G.ASST.

5o

GHSS IKUNDAM, KRISHNAGIRI..

MR. P RAMESH PG. ASST.

5o

MUTHAMIZH GHSS- ARASAMPATTI .

MR P.SANGEETHA , PG ASST.

5o

GGHSS - KAVERIPATTINAM

MR VIJAYAN,PG ASST.

5o

GHSS - BARUR



12-9p6 argLiy

@6 wHIGLIesT aflesmdsar

12- 416 au@Liyy LML L855SR 2 arar @@ wHLIG LT aflamsser, GeoGebra QuearGurmeier 2 5alCwr®), @®
aflenrralp@ Filwrer aflenL_eww Cziay GFuiw Fs LI F1b p GID| QITUILILIS T QILPEIF), LDTETaT5% 6N 6T HHM ,HDHLNS5 0 Fesr 9T g @ b
auamsulled augaemwEsLiul Geararg arums 6\gMals g% CsTarSGnms .

@iy : Hi-Tech Lab-a QR Code -g Scan Q#uig oyavevgy Link -g click Quigy ioremarjser uuln & Qauiups afgiwrs QuoerG)Limmeir

2 (BUTSHSLILIL ReTaTS) .

S15)1p auh) QYR auLh)
https://www.geogebra.org/m/svp4anun https://www.geogebra.org/m/zzajah2u
2 (FQUTSHSBLD :
apanesiaug. Qir .G)gy . praf S BT . STaNwLier
Saneven Lo 5 fluf wpg1Fme T Huii

9 1% GLoeBlenevLiLiarel, Limen . 2y o& Guo.pl.ueral, Gongen e,



IVDP - KRISHNAGIRI

L.LAPPLICATIONS OF MATRICES AND DETERMINANTS

1.If adjA = [i _31]and adjB = [_13 _12] then adj (AB ) is

-7 -1 -6 5 -7
@] 7 —9] (®) [—2 —10] © [—1
1 2 3 4
2. The rank of the matrix [ 2 4 6 8 } is
-1 -2 -3 —4

@1 2 (94 (d)3

@b — om ncod — on A — M D _|@a m
3. xy? =e™ xy? =", A= n d|’A2_|c n A

(a) e(AZ/A‘[)' PGEVZY)

a4 —[3 5] peoa: _ ladjB| _

4. 1A = [1 2],13 adjA and C=3A , then 1% =
1 1

OF OF

©7 (d)1

5.IfA[} _42128 g]thenA=

of 51 olf i olf ]

7

5l

(b)log(A/43) , log(4,/A3)

@ [_56 _ 12()]

JAs= |CCL Z| then the values of x and y are respectively,

(©) log(As/A) Jog(As/Ay)  (d) e®1/2), ¢@2/0)

@l 7

6. If |adj (adjA )= |A|° , then the order of the square matrix A is

(@3 (b) 4 ©2 (D5

7.1f A is a 3x 3 non-singular matrix such that AA™ = ATA and B = A"'AT | then BB" =

@A ®B (9 (d) B"

8.If A= [Z 3] then 91, — A =

@A © 2 (347

1 4
2 0

(d) 247
2
1
(a) —40 (b) —80

3 1 -1
10.IfA=[2 -2 0
1 2 -1

(b)—2

9.1 A= (S)]andB = [} 2] then ladj(4B)| =

(c) —60 (d) —20

aq
&A™ = |ax
aszq

Q12 Qi3

Az

Qzz dz3

(@) 0 (c) -3 (d)-1

azs]thcn the value of a3 is

11.1f 4, B and C are invertible matrices of some order, then which one of the following is not true?

() adjA=|A [A™1  (b) adj(AB)=(adjA)(adjB)

(c) detA™* =(detA)™"  (d) (ABC)™' = ¢ 'B71A7!

.12 -17 L1 -1 »
12164 = [ 0 M |andat =L T then B
2 =5 8 5 3 1 8 -5
@ [—3 8 | ®) [3 2 © [2 1 @ [—3 2 |
13. If AT A~ is symmetric, then A2 =
(A" (b) (4A")? (c)A" (d) (a™1?
14. If 4 is a non-singular matrix such that A=! = [_52 _31], then(AT)™! =
-5 3 5 3 -1 -3 5 =2
@) [ 2 1] () [—2 —1] © [ 2 5 ] ) [3 —1]
304
15.1fA =% 2 ,and AT = A~ then the value of x is
* s
@F T @ ()3
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1 x 0
16.IfP=11 3 0 ] is the adjoint of 3x3 matrix 4 and |A |=4 ,then x is
2 4 =2
(a) 15 (b) 12 (c) 14 (d) 11
1 tan®
17.1f A= p ?| and AB = I, , then B =
—tan; 1

(a) (cos2 g) A (b) (0052 g) AT (c) (cos?8)I (d) (sin2 g) A
18. Which of the following is/are correct?
(1) Adjoint of a symmetric matrix is also a symmetric matrix.
(i1) Adjoint of a diagonal matrix is also a diagonal matrix.
(iii) If 4 is a square matrix of order » and A is a scalar, then adj(14) = A"adj(A4)
(iv) A(adjA )= (adjA )A= |A]l
(a) Only (i) (b) (i) and (iii) (c) (iii) and (iv)  (d) (i), (ii) and (iv)
19.1f p(A) = p[(A|B)] then the system AX = B of linear equations is
(a) consistent and has a unique solution  (b) consistent (c) consistent and has infinitely many solution  (d) inconsistent

cos@  sinf

20.1f A =
0 [—sinH cost

[k O _
] and A(adjA)= [0 k],then k=
(a)0 (b) sinf (c) cosB (d) L
21.If 0 < 6 < 7 and the system of equations x + (sinf)y — (cos@)z =0, (cos@)x —y+z =0, (sin@)x+y—z=10
has non-trivial solution then 8 is
2 3 5t ™
@ ®E @ @

22.1fA = [é _32] be such that AA™1 = A then A is

(a) 17 (b) 14 (c) 19 (d)21
3 -3 4
23 IfA = [2 -3 4], then adj(adjA ) is
0 -1 1
3 -3 4 6 —6 8 -3 3 -4 3 -3 4
(a) [2 -3 4] (b) [4 —6 8} (c) [—2 3 —4] (d) [0 -1 1}
0 -1 1 0 -2 2 0 1 -1 2 -3 4
1 2 7 3
24. The augmented matrix of a system of linear equations is [O 1 4 6 . The system has infinitely many solutions if
0 0 A—7 p+5
@A=7u+-5 bO)A==7,u=5 QA*7,u#*-5 ()A=7,u=-5
2 -1 1 31 -1
25.LetA=|-1 2 —1] and4B= |1 3 «x |.IfBistheinverse of 4, then the value of x is
1 -1 2 -1 1 3

(a) 2 (b)4 (©3 (d1
2.COMPLEX NUMBERS

_ (3+)33i+4)?
- (8+60)2

@0 (b1 (©)2 (d)3

2.1f z is a non-zero complex number, such that 2iz = 7, then |z | is
@, ®  ©2 @3

3. If | z-2+1|< 2 then the greatest value of |z | is

@V3—-2 ®MV3+2 (©V5-2 (dV5+2

1.If z then |z | is equal to

n 12" ST - VETRI NAM KAYIL *FREE EDITION NOT FOR SALE
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4. The solution of the equation |z|-z=1+21, is
(@5-20 (b)=+20 (2-7i (dh2+3i
5.in + in+1 + L'TL+2 + in+3 is
@0 ()1 (c)-1(d)i
6. The value of Y13,(i™ + i™1),is
(@)1+i()i (c)l (d)0
7. The area of the triangle formed by the complex numbers z,iz and z+iz in the Argand’s diagram is

@,z Oz ©;l? (@22

8. The conjugate of a complex number is i_%,Then, the complex number is
1 -1 -1 1
@ (b)— ©)= D=
1 1 1
1 —w?-1 w?
1 w? w’
(@1 (b)-1(©)V3i (d)—V3i

10. If o and B are the roots of x2 4+ x + 1 = 0 then @22° + 2020 ig
@-2 b -1 (&)1 (d)2

9.If w # 1 is a cubic root of unity and = 3k, then k=

3

11. The product of all four valucs of (Cosg + isin 2)4 is

(-2 b)-1 ()1 (@2

1431\ 10,
12. The value of (1_\@) is
.27 . 41 . 27 . 41
(a) cis— (b) cis— (c) ~Cis— (d) -Cis—
. z+1 w w?
13. Ifw = cis - then the number of distinct roots of [ z4+w? 1 |=0
w? 1 Z+w

(a) 1 (b)2 (c)3 (d) 4
14. If z is a complex number s.t z € C\R and z + i € R, then |z] is

(a)0 (b) 1 ©2 (@3

15. z,, Z,& z; be three complex numbers such that z; + z, + z3 = 0 and | z;|=| z,|=| z3/=1 , then z,%+z,% + z;% is

(@3 (b2 (©1 (do
16. If% is purely imaginary, then |z | is
@5 1 @2 @3
17. I[‘|Z - Sl = 2, then the least value of |z | is

@1 2 ©3 @5

18. 1f |z]=1, then the value of: 12 s
1+z

@z Oz (2 (@1
19.1f z = x + iy is a complex number such that [z+2|=|z-2 |,then the locus of z is
(a) real axis (b) imaginary axis (c) ellipse (d) circle

20. The principal argument ofﬁ is

@2 O3 ©5  @F

MATHS
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21. The principal argument of (sin40° + icos40°)° is
(@) -110°  (b)-70° (c) 70° (d)110°

22,16 (1 + D)1 + 20)(1 + 30) ... (1 + 1) = (x + iy), then 2..5.10 ... .... (1 + n?) is
(@1 (b)i (c) x* +y? (d)1+n?

23. If w # 1is a cubic root of unity and (1 + w)” = A+ Bw , then (A, B)=
(a) (1,0) (®) (-11) ©©OD (@11

(1+iv3)° .
4i(1-iv3) 18

24. The principal argument of the complex number

@  ® ©F @
25.1f| z,|=1, |z,|=2, |z3/=3 , and |9z, z, + 42,23 + z,23 [=12 then the value of |z; + z, + z3] 1s
(a)l (b)2 ()3 (D4
3.THEORY OF EQUATIONS

1. The polynomial x* + 2x + 3 has
(a) 1 -ve and 2 imaginary zeros (b) 1 +ve and 2 imaginary zeros
(c) 3 real zeros (d) no zeros

2. The number of +ve roots of the polynomial ¥7_,nc, (=1)"x" is

(a)0 (b)yn ©)<n (d)r
3. If fand g arc polynomials of degrees m and » respectively, and if A(x) = (feg)(x), then the degree of £ is
(a) mn (b)ym+n (cym™ (d) n™

4. A polynomial equation in x of degree » always has
(a) n distinct roots (b) n real roots (c) n complex roots (d) at most one root.
5.1fa, B and y are the roots of x® + px? + gx + r, then ).% is
@ b @ @
6. A zcro of x3 + 64 is
(a)0 (b) 4 (c) 4 (d) -4
7. The polynomial x® — kx? 4 9x has three real zeros if and only if, k satisfics
(k<6 (b) k=0 ©|k>6 (dk|=6
8.The number of real numbers [0,27]in satisfying sin*x — 2sin®x + 1 is
@2 4 (o1 (d)o
9.If x3 + 12x2 + 10ax + 1999 definitely has a positive zero, if and only if
(a)a=0 (b)a>0 (c)a<0 (d)a <0
10. According to the rational root thcorem, which number is not possible rational zero of 4x” + 2x* — 10x3 — 5?
@-1 >  ©f (@5
4.INVERSE TRIGNOMETRIC FUNCTIONS

1. If sin™! x = 2sin~! « has a solution, then
1 1 1 1
@lal=z  blakzz ©@lal<z lapPzs
2.sin"Y(cosx) = g— x is valid for

@-7<x<0 M0<x<7m ()-7<x<7 (-,<x<

~|8

3. The value of sin™*(cosx) 0<x <mis

(a)m—x (b)x—g (c)g—x (d)yx—1

n 12" ST - VETRI NAM KAYIL *FREE EDITION NOT FOR SALE
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4. If sin"'x + sin"ly = %ﬂ then cos ™*x + cos ™ty is equal to

@T  ®F ©F @n

. -1 .1 L1, _ 3m 2017 2018 2019 _ 9 .
S.Ifsin"*x+sin""y+sinTtz= o the value of x +y +z T0T 4510155101 15

@0 ®1 (@©2 (@3

6.Ifcot ™t x = 2?7[ for some € R, the value of tan™" x is

@, O ©p OF
7. The domain of the function defined by f(x) = sin™+/x — 1 is
@[12] O [-1,1] ©I[0,1]  (dD[-1,0]

.13 412 15 113 .
8. sin 1;— cos 1E+ sec 15— cosec 17 is equal to

@2t  (r (€0 (d)mn—lg

9.1f |x| < 1, then 2tan™'x — sin™?! sz
1+x

is equal to

(a) tan"1x (b)ysin™'x ()0 (dym
1
V3

(a) no solution  (b) unique solution (c) two solutions  (d) infinite number of solutions

10. The equation tan™'x — cot™'x = tan™* ( ) has

11 If sin~tx + cot ™! G) = % Jthen x is equal to

@ b ©z @2

T

5 .
1 - = - then the value of x is

12. If sin™? g + cosec”

(a) 4 (b)5 (c)2 (d3
13. sin(tan™'x), |x| < 1 is equal to

X

x 1 1
O O One Oz

14. Ifx = %, the value of cos (cos 1x + 2sin™1x) is

24
25

@-[=  (®) ©: O

15. tan™! G) + tan™! (é) is equal to
14 (3 1. 1 (3 1, (3 1 (1
(a); cos 1 (E) (b)5 sin™" (E) (c); tan 1 (E) (d) tan™? (E)
16. 1f the function f(x) = sin~*(x? — 3), then x belongs to

@[L1] O V22] (©[-2-v2]u[v22] @ ][-2-V2]

17.1f cot™2 and cot™'3 are two angles of a triangle, then the 3rd angle is
T 3n T T
@, ® (©fF @3
18. sin™! (tan E) —sin™! (\[i) =T Then x is a root of the equation
4 x 6
(@x?—x—6=0 b)yx*—x—12=0 ©x*+x—12=0 (dx2+x—-6=0
19. sin"'(2cos?x — 1) + cos™ (1 — 2sin®x) =
T s s T
@5 b7 (©; D7
20. If cot ™ (Vsina) + tan™*(Vsina) = u, then cos2u is equal to
(a) tan’a (b)0 (c)-1 (d) tan2a

12" STD - VETRI NAM KAYIL *FREE EDITION NOT FOR SALE “
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5.TWO DIMENSIONAL ANALYTICAL GEOMETRY

1. If the normal of the parabola y? = 4x drawn at the end points of its latus rectum are tangents to the circle
(x —3)2 + (y + 2)? = r? ,then the value of r? is
(a)2 (b)3 ©1 (d)4
2. Ifx+y = k is a normal to the parabolay? = 12x , then the value of & is
(@)3 (b)-1 ©1 (d)9

2 2
3. The ellipse E;: % + yr = 1is inscribed in a rectangle R whose sides are parallel to the coordinate axes. Another ellipse E,
passing through the point (0,4) circumscribes the rectangle R,. The eccentricity of the ellipse is

V3 1 3
5 (©); (7

V2
@2 ()
2 2
4. Tangents are drawn to the hyperbola % - y: = 1 parallel to the straight line —y = 1. One of the points of contact of tangents on
the hyperbola is
9 -1 -9 1 9 1
@Gr7n ©OGen  ©OGra  @EVE-22)
2 2
5. The eqn of the circle passing through the foci of the ellipse ’:—6 + % = 1 having centre at (0,3)is
@x?2+y?—6y—7=0 MO)x?+y?—6y+7=0 ()x>+y?—-6y—5=0 (d)x*+y>2—6y+5=0
6. Let C be the circle with centre at (1,1) and radius =1. If T'is the circle centred at (0,y) passing through the origin and touching the
circle C externally, then the radius of 7'is equal to

V3 V3 1 1
@ 3 (©)3 @3
7. Consider an ellipse whose centre is of the origin and its major axis is along x-axis. If its eccentricity is 5 and the distance between

its foci is 6, then the area of the quadrilateral inscribed in the ellipse with diagonals as major and minor axis of the ellipse is
(a) 8 (b) 32 (c) 80 (d) 40

2 2
8. Area of the greatest rectangle inscribed in the ellipse Z—Z + 2’—2 =1is
(a) 2ab (b) ab (c)Vab (d) %
9. An ellipse has OB as semi minor axes, F and F its foci and the angle FBF ’ is a right angle. Then the eccentricity of the ellipse is
L b 1 =
@z ;@7 @F
2
10. The cccentricity of the ellipse (x — 3)2 + (y — 4)? = y? is
a2 1 L *
@35  (®)] ©55 OF

11. If the two tangents drawn from a point P to the parabola y? = 4x are at right angles then the locus of P is
@2x+1=0 (b)x=-1 (©2x—-1=0 (dx=I
12. The circle passing through (1,-2) and touching the axis of x at (3,0) passing through the point
@52 ®2-5 (©6.-2) (@)E25)
13. The locus of a point whose distance from (-2,0) is gtimes its distance from the line x = _79 is
(a) a parabola (b) a hyperbola (c) an cllipse (d) a circle
14. The values of m for which the line y = mx + 2+/5 touches the hyperbola 16x? — 9y? = 144 are the roots of x> — (a + b)x —
4 = 0, then the value of (atb) is
(a)2 (b) 4 ©0 (d)-2
15. If the coordinates at one end of a diameter of the circle x? + y? — 8x — 4y + ¢ = 0 are (11,2) the coordinates of the other end are
(@) (-5,2) (b) (2.-5) (©)(5,-2) (d) (-2,5)
16.The equation of the circle passing through (1,5) and (4,1) and touching y -axis is x + y2 = 5x — 6y + 9+ A(4x + 3y — 19) = 0
where 4 is equal to
@0=" 0 (9T D=
17. The eccentricity of the hyperbola whose latus rectum is 8 and conjugate axis is equal to half the distance between the foci is
3

@; 5 @ @

n 12" ST - VETRI NAM KAYIL *FREE EDITION NOT FOR SALE
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18.The circle x2 + ¥? = 4x + 8y + 5 intersccts the line 3x — 4y = m at two distinct points if
(a)15<m<65 (b)35<m<85 (¢)-85<m<-35 (d)—35<m<15

19. The length of the diameter of the circle which touches the x -axis at the point (1,0) and passes through the point (2,3).
@ O ©F @

20. The radius of the circle 3x? + by? + 4bx — 6by + b? = 0 is
(a) 1 ()3 (©) V10 @11

21. The centre of the circle inscribed in a square formed by the lines x* —8x —12 =0 and y* — 14y +45 =10 is
(@) (4.7) (®) (7.4 (c) (9:4) (d) (4.9)

22. The eqn of the normal to the circle x% + y? — 2x — 2y + 1 = 0 which is parallel to the line 2x + 4y = 3 is

MATHS

@x+2y=3 (b)x+2y+3=0 (c)2x+4y+3=0 (dx—2y+3=0
23. If P(x, y)be any point on 16x2 + 25y2 = 400 with foci F; (3,0) and F,(—3,0) then PF; + PF, is
(a) 8 (b) 6 (c) 10 (d) 12
24. The radius of the circle passing through the point (6,2) two of whose diameter are x +y = 6 and x + 2y = 4 is
(a) 10 (b) 2v/5 (©)6 (d) 4
2 2 2
25. The area of quadrilateral formed with foci of the hyperbolas Z—z - 2’—2 = land % - % =-1is
@4@ +b%) () 2Aat+b%)  (ai+b?  (d)5(a?+b?)
6.APPLICTIONS OF VECTOR ALGEBRA

Lifd=i+j+kb=1+j.é=1 and (d x E)x & = Ad +ub then the value of 1 + p is
(2) 0 ®1L  ©6  (d)3

@8l  (b)9 ©27 ()18

3.1fd,b, ¢ are three non-coplanar vectors such that @ x ( b x ¢) = b—J;C then the angle between @ and b is

=
T 3w s
(a)3 ®) ©7 (dmn
4.1f the planes 7. (28 — 4] + k) = 3 and 7. (41 + j — uk) = 5 are parallel, then the value of & and p are
1 -1 -1 1
(a)zl_z (b)712 (C)7,—2 (d);,z

5.If length of perpendicular from the origin to the plane 2x + 3y + Az = 1,4 >0 is %, then the value of & is
(a) 2v3 (b) 3v2 (©)0 (@)1
6. If the volume of the parallelepiped with d@ X b,b X ¢,é X @ as coterminous edges is 8 cubic units, then the volume of the
parallelepiped with (@ X b) X (b x &), (b X &) x (¢ X @) and(ZX @)X (@ X b ) as coterminous edges is,
(a) 8 cu. units (b) 512 cu. units (c) 64 cu. units  (d) 24 cu. Units
7.1f d and b are parallel vectors, then [d, €, b] is equal to
@2 ®-1 (©1 (@0
8. If a vector & lies in the plane of fand 7 , then
BAI=1 OEETI=-1 @& T71=0 @I[&FT]=2
9.1fd.h = b.é = &.d = 0 then the value of [@, b, ] is
@ lalpllel  ® zlalbllel @1 (@-l
10. If @, b, € are three unit vectors such that is @ perpendicular to b , and is parallel to ¢ then d x (5 X ¢) is equal to

@d (b ©¢ (@0

12" STD - VETRI NAM KAYIL *FREE EDITION NOT FOR SALE
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a(bxé) | b.(éxa) , é(axb).
(exdb | (axb)c | (expya

(a1 (b) -1 (c)2 (d)3

11.1f [d, b, é]=1 then the value of

12. The volume of the parallelepiped with its edges represented by the vectors £+ 7, 4 2f, 4+ f + mk is
T m T
@ ®E  ©@r (@
13.1f @ and b are unit vectors such that [d,b,d X b] = %,then the angle between @ and b is
T[ s s s
(@ 3 ()7 ©3 @3
14. Consider the vectors a, B, c, d such that (& X E) X (E X &) =0. Let P;and P, be the planes determined by the pairs of
vectorsd’,l; andc, d respectively. Then the angle between P; and P, is
(a) 0° (b) 45° (€)60°  (d)90°
15.1f d x (E X )= (dx b) x &where &b, are any three vectors such that b.¢ # 0 and d.b # 0 then d and & are
(a) perpendicular  (b) parallel (c) inclined atg (d) inclined at %
16.1f @ =21+ 3j —k,b =i+ 2j — 5k and & = 3i + 5] — k then a vector perpendicular to d@ and lies in the plane
containing b and ¢ is

(a)—171 + 21j — 97k (b)17 &+ 21j — 123k (c)—17 i —21f + 97k (d)—17f — 21 — 97k

17. The angle between the lines x?;z = %, z = 2 and xl;] = % = %5 is
T T s T
@z b7 @©; (@3
18. If the line™= = 2= = “ lies in the plane x + 3y — az + § = 0 then (@, § ) is

(@) (-5,5)  (b)(-6,7) (©) (5,-5) (d) (6,-7)
19. The angle between the line ¥ = (I + 2] — 312) +t(2i +j—2k) and theplane 7. (i + ) + 4 = 0 is
(a) 0° (b) 30° (c) 45° (d) 90°
20. The coordinates of the point where the line 7 = (6i —-j- 3]2) + t(—1 + 4k) meets the plane 7. (i +7- IE) = 3are
(@(2,1,0 (7. -1-7) (©(1,2,-6) (D (5,-1, 1D
21. Distance from the origin to the plane3x — 6y + 2z +7 =0 is
(@) 0 (b)1 (©)2 (d)3
22.The distance between the plancs x + 2y +3z+7 =0and 2x+4y+6z4+7=0is
@5 I ©Y @
23. If the direction cosines of a line are %,%,% ,then
(@c=43 (b)c=+V3 ©c>0 (do<c<]
24, The vector equation 7 = (i - 2] - ﬁ) + t(60— IE) represents a straight line passing through the points
(2)(0,6,-1) and (1,-2,-1)  (b) (0,6,-1) and (1,-4,-2)  (c) (1,-2,-1) and (1,4,-2)  (d) (1,-2,-1) and (0,-6,1)
25.If the distance of the point (1,1,1) from the origin is half of its distance from the planc x + y + z + k = 0, then the valucs of & arc
(a) +3 (b) £6 (c)-3,9 (d)3,-9
7.APPLICATIONS OF DIFFERENTIAL CALCULUS

1.The minimum value of the function |3 — x| + 9 is
(a0 (b)3 (©) 6 (d)9
2.The max slope of the tangent to the curve y = e*sinnx, x € [0,27r] is at

(a)x=% (b)x=§ )x=m (d)x=3—n

2
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3.The maximum value of the function x2e™2%,x > 0 is
@ ® 5 © 5 %

4.0nc of the closest point on the curve x% — y? = 4 to the point (6,0) is
@20 OG5 (© G.V5 (VI3 —V3)

5.The maximum value of the product of two positive numbers, when the sum of squares is 200, is
(a) 100 ®25v7 ()28  (d)24y14

6.The curve y = ax* + bx? with ab>0

(a)has no horizontal tangent (b) is concave up (c)is concave down (d)has no point of inflection

7.The point of inflection of the curve y = (x — 1)® is
(@00 () 0,1) ()(L0) (@ (LD

8.The volume of sphere is increasing in volume at the rate of 3w cm?® /sec. the rate of change of its radius is % cm

(a) 3em/s (b)2cm/s (¢)1cm/s (d)%cm/s
9.A balloon rises straight up 10 m/s. an observer is 40m away from the spot where the balloon left the ground. Find the rate of

change of the balloon’s angle of elevation in radian per second when the balloon is 30metres above the ground.
(a) ;—Sradians/sec (b) %radians/sec (c) %radians/sec (d)%radians/sec

10.The position of the particle moving along a horizontal line of any time t is given by s(t) = 3t? — 2t — 8 .the time at which the
particle is at rest is

(a)t=0 (b)tzg ©t=1 @t=3
11.A stone is thrown up vertically. The height it reaches at time t seconds is given by x = 80t — 16¢? the stone reaches the max
height in t seconds is given by

(a)2 (b)2.5 (©3 (d)3.5
12.Find the point on the curve 6y = x3 + 2 at which y-coordinate change 8 times as fast as x- coordinate is

(a) (4,11) (b) (4,-11) (c) (-4,11) (d) (-4,-11)
13.The value of the limit lim (cotx - 1) s

(a)0 (b1 (c)2 (d)eo
14.The tangent to the curve y2 —xy + 9 = 0 is vertical when
@y=0 (®y=+vV3 (@y=; (y=413
15.Angle between y? = x and x? = y at the origin is
: -13 -1(% 0 z
(@tan™'2  (b) tan (3) ©F  (@F

16.The function sin*x + cos*x is increasing in the interval
57 3m

T 51 T T T
Fd]  eET @i @
17.The no. given by Rolle’s theorem for the function x* — 3x?%, x € [0,3]is
@1  ®OVZ (@ @2
18.The abscissa of the point on the curve f(x) = v8 — 2x at which the slope of the tangent is -0.25?
(@-8 (b4 (-2 (do
19.The slope of the normal line of the curve f(x) = 2cosdx atx = % is
@43 -4 ©2 (@43

20. The number given by the Mean value theorem for the function %, x €[1,9]is

(a) 2 (b)2.5 (©)3 (d)3.5
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S8.DIFFERENTIALS AND PARTIAL DERIVATIVES

LIf g(x,¥) = 3x2 = 5y + 2y2, x(t) = et and y(t) = cost,theng—‘z =
(a) 6e%f + 5sint — 4costsint  (b) 6et — 5sint + 4costsint
(c) 3%t + 5sint + 4costsint  (d) 3e?" — 5sint + 4costsint
2.If f(x) = xx: Jthen its differential is given by

1
(x+1)?

-1 , ) 1 -1
(a) m dx (b) dx (C) E dx (d) m dx

3.Ifulx,y) =x* + 3xy +y — 2019 ,theng—z ‘(4’_5) is equal to
(a) -4 (b) -3 (c)-7 (d) 13
4. A circular template has a radius of 10 cm. The measurement of radius has an approximate error of 0.02 cm. then the percentage

error in calculating area of this template is

(a) 0.2% (b) 0.4% () 0.04% (d) 0.08%
5. The percentage error of fifth root of 31is approximately how many times the percentage error in 317?
1 1
(@) 37 (b) ()5 (d)31

6.1f (x,y) = e* ", theng—z is equal to
(a) eX"+Y"* (b) 2xu (c) x*u (d) y*u

7. Ifv(x,y) = log(e* + e”) ,then g—z + g—; is equal to

1
eX+eV¥

(a) e* +eY (b) (c)2 (d)1

8.The change in the surface area S = 6x2 of a cube when the edge length varies from x, to x, + dx is
(a) 12xy + dx (b) 12xodx  (c) 6xpdx  (d) 6x¢ + dx
9.1f f(x,y,2) = xy + yz + zx, then f, — f, is equal to
(a)z —x ®y—-z (©Qx-z (dy—x
10.The approximate change in the volume ¥ of a cube of side x metres caused by increasing the side by 1% is
(a) 0.3xdxm3 (b) 0.03xm3®  (¢) 0.03x*m® (d)0.03x3*m?
11.Linear approximation for g(x) = cosx at x = Tz—ris
(@) x += ) -x+>  (©x-3 () -x-=
12Ifw(x,y,z) = x2(y —2) + y*(z — x) + 2% (x — v), thenz—: + Z—:’ + Z—j is
(axy+yz+zx (O)x(y+z) ()yz+x) (do
13. Ifw(x,y) =xY,x >0, lhen‘;—: is equal to
(a) x¥ logx (b) ylogx (c) yx¥™*  (d)xlogy
14. If f(x,y) = ™ ,lhen:xz—afy is equal to
(@xye™ (b)) (1+xy)e™ (0 (L+y)e™ (d (1+x)e™
15. If we measure the side of the cube to be 4 cm with an error of 0.1 cm, then the error in our calculation of the volume is

(a) 0.4 cu.cm  (b)0.45 cu.cm (¢) 2cu.cm (d)48cu.cm

9.APPLICATIONS OF INTEGRATION

T
1.The value of [Z% sin®xcosxdx is
2

@2 () ©0 (@3
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2.The value off_‘}4 [tan‘1 ( x ) +tan™t (%)] dx

x%+1
()m (b) 2m (c) 3m (d) 4m

2x7 —3x54+7x3—x+1

3.The value off_zz( ) dx is
4

(@4 (b3 ©2 (@O

& s
V4-9x2

™

@z O ©F @n

5.For any value of n € Z, fon ecosz"cos3x[(2n + Dx]dx is

2
4.The value of [3

@5 ®r  (©0 ()2
6.The value off_zllxldx is
@ O © @2

TI6f(x) = [} teostdt, then ° =

(a) cosx — xsinx (b) sinx + xcosx (c)xcosx (d)xsinx

8. The arca between y? = 4x and its latus rectum is
2 4 g 5
@; O®; (©3 ()3

9.The value of [ x(1 — x)*°dx is

1 1 1
(® T2000 ®) o100 © oe D100
10. The value of f:% is
@% b ©F (d) 2m
ll.Iffoxf(t)dt =x+ fxl tf(t)dt , then the value of f(1) is
@3 (b)2 ©1 (@
12,8522 = 90 then n is
r'(m)

(a) 10 ®5 ©8 (d)9
13.the value offog cos®3xdx is
@ i (© ; (d)5

14. The value of fol(sin‘ix)zdx is

@=-1  ®=+2 ©@S+1 (@E-2

Z5. The value offooo e 3 x2dx is
7 5 4 2
(@) & (b © 5 @5

16. the value of [ (vVa? — x2)3 dx is

() % (b) 3ma* © 3ma? (d 3mat

16 8 8

17. The value of fon sin*xdx is

@)= ®T  ©F DF
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1
4+x2

a ™ .
18.IF [ dx = thenais
(a)4 (b) 1 (©3 (d)2
19.the volume of solid of revolution of the region bounded by y? = x(a — x) about x-axis is
: na’ na’ na?
(2)ma (b) ™ (0 (0=

inx2
esmx

20.If f(x) = flxen#du, x > 1and ff dx = %[f(a) — f(1)] ., then one of the value of a is

X

(2)3 (b) 6 (c) 9 (d)s
10.0RIDNARY DIFFERENTIAL EQUATIONS
1.Integrating factor of the differential equation Z—z = %
@— O x+l ()= @Vx+1

x+1 x+1

2.The population P in any year t is such that the rate of increase in the population is proportional to the population. Then

(@P=ce ()P =ce™ ©P=ckt (dP=c

3. P is the amount of certain substance left in after time t. If the rate of evaporation of the substance is proportional to the amount of

remaining, then
() P =ceft (b)P =ce * (c)P =ckt (dPt=c

4.1f the solution of the differential equation dy _ axt3
dx 2y+f

represents a circle ,then the value of a is

(a)2 (b)-2 ()1 (d)-1

5.The slope at any point of a curve y = f(x) is given by Z—i = 3x? and it passes through (-1,1). Then the equation of the curve is

@y=x*+2 (b)y=3x*+4 (©)y=3x*+4 (dy=x*+5

2 1
6.The order and degree of the differential eqn 37)2’ + (Z—z) *txYa=0 are respectively
(a)2.,3 (b) 3,3 (c) 2,6 (d)2.4

7.The differential eqn representing the family of curves y = Acos(x + B) where A and B are parameters, is
Py o 2y o Sy
@Z-y=0 OFZ+y=0 ©F=0 @=0

8. The order and degree of the D.E vsinx(dx + dy) = vcosx(dx — dy) is

(a) 1,2 (b)2,2 (c) 1,1 (d)2,1
9. The order of the differential equation of all circles with centre at (h, k) and radius ‘a’is
(a)2 (b)3 (c)4 (d)1

~* where A and B are arbitrary constants is

10. The differential equation of the family of curves y = Ae* + Be
@2+y=0 ®Z-y=0 ©Z+y=0 @OZ-y=0
11.Tthe general solution of the differential equation Z_J:: = g is
(a)yxy =k (b)y = klogx (©)y = kx (d)logy = kx
12.The solution of the differential equation Z—Z = 2xy
@@y =ce® (byy=2x +c () y=ce X 4+c (dy=x*+c
13.The general solution of the differential equation log (Z—D =(x+y)
(a)e*+e¥=c (b)e*+eV=c(c)e*+e¥=c (e +e ¥ =c

14.The solution of Z_Z =2Y7*

@2 +2V=c (0)2*-2=c (o) z—5=c (@x=y=c
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15.The solution of the differential equation % ==+

@x0(2)=k o) =k ©yo(Z)=k @0(%)=ky

16.1f sinx is the integrating factor of linear differential eqn Z—z +Py=Q
(a) logsinx (b) cosx (c) tanx (d) cotx

17.The number of arbitrary constants in the general solution of order 7 and n + 1 respectively
(ayn—1,n dyn,n+1 c)yn+1,n+2 (dn+1.n

18.The solution of the differential equation 2x Z—z —y =3 rcpresents

MATHS

(a) straight line (b) circles (c)parabola (d) ellipse

19.The solution ofz—z +p(x)y =0is L
(a) y = Cefpdx (b) y = Ce_fpdx (C) X = Ce_.rpdy (d)x = Cefpdy
20.The integrating factor of the differential equation Z—Z +y= HTy is

X el
@ S @ e
21.The integrating factor of the differential eqn % +p(x)y = Q(x) isx, then p(x) is
2
@x O ©: (@3
22.The deg of the differential eqn y(x) =1 + Z—z + % (%)2 + i (Z_i’)s + -8
@2 (b3 ©1 ()4

2
23.1f p and q are the order and degree of the differential equation y % + x3 (d—y

dxz) + xy = cosx, when

(a)p<q (b)p=q (c)p>q  (d)pexist and q does not exist

1
V1-x2
(@y+sinlx=c M)x+sin"'y=c ()y*+2sin"'x=c (dx?+2sin"ly=¢c

=0is

24.The solution of the differential equation Z—z +

25.The number of arbitrary constants in the particular solution of the differential equation of third order is
(a)3 (b)2 () 1 (d)0
11.PROBABILITY DISTRIBUTION

1. Let x have a Bernoulli distribution with mean 0.4 then variance of (2X-3) is

(a)0.24 (b)0.48 (c) 0.6 (d) 0.96
2.If in 6 trials, X is a binomial variable which follows the relation 9P(X=4)=P(X=2)then the probability of success is
(2)0.125 (b)0.25 (c)0.375 (d)0.75

3. A computer salesperson knows from his past experience that he sells computers to onc in every twenty customers who enter the
showroom. What is the probability that he will sell a computer to cxactly two of the next three customers?

(a)

57 57 193

57
208 () 202 ©) 205 D%

2

= x>
4.Let X be a random variable with probability density function f(x) = {x3' x= 1 which of the following statement is correct?

(a) both mean and variance exist (b) mean exist but variance does not exist

(c) both mean and variance do not exist (d)variance exist but mean does not exist
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5.A rod of length 21 is broken into two pieces at random. The probability density function of the shorter of the two piecesis  f(x) =

1
{7' O<x<I The mean and variance of the shorter of the two pieces are respectively
0, l<sx<2l
r 2 r 2 12 112
(@), ®) 57 ©L; D35

6.Consider a game where the player tosses a six sided fair die. If the face that comes up is 6, the player wins Rs.36, otherwise he

loses Rs. k?,where k is the face that comes up k = {1,2,3,4,5}.

The expected amount to win at this game in Rs. is

@ (b~ ©3 @

7. Four buses carrying 160 students from the same school arrive at a football stadium. The buses carry.respectively,42,36,34 and 48
students.one of the students is randomly selected. Let X denote the number of students that were on the bus carrying the randomly
selected student.one of the 4 bus drivers is also randomly selected. Let Y denote the number of students on the bus. Then E[X] and
E[Y] respectively are

(a) 50,40 (b) 40,50 (c) 40.75,40 (d) 41,41
8IFP(X =0)=1-P(X = 1). IfE[X] = 3Var(X), then P(X = 0) is
@ ©; @5
9.A pair of dice numbered 1,2,3,4,5,6 of a six-sided die and 1,2,3,4 of a four sided die is rolled and the sum is determined. Let the
random variable X denote this sum. Then the number if elements in the inverse image of 7 is
(@)1 (b)2 (©)3 (d)4
10.A random variable X has binomial distribution with n=25 and p=0.8 then standard deviation of X is
(a) 6 (byd (c) 3 (d)2
11.Let X represent the difference between the number of heads and the number of tails obtained when a coin is tossed n times. Then
the possible value of X are
()i+2n,i=012,.n (b)2i—-ni=012..n (c)n—4ii=012,..n (d2i+2ni=012..n
12.If the function f(x) = % for a < x < b represents a probability density function of a continuous random variable X, then which

of the following cannot be the value of a and b?

(a) 0 and 12 (b)5and 17 (c) 7and 19 (d) 16 and 24
13. If X is a bionomial random variable with expected value 6 and variance 2.4 then P(X = 5) is

@) oME" 0OE'O 0®E
14.Two coins are to be flipped. The first coin will land on heads with probability 0.6, the second with probability 0.5. assume that the
results of the flips are independent, And let X equal the total number of heads that result. The value of E[X] is

(a) 0.11 (b) 1.1 (c) 11 (d)1
15. On a multiple choice exam with 3 possible destructives for each of the 5 questions, the probability that a student will get 4 or
more correct answers just by guessing is

@55 O O @

ax+b, 0<x<1

=7
0, otherwise and E[X]—12 ,thenaand b

16. The random variable X has the probability density function  f(x) = {

respectively

(a) 1and % (b) % and 1 (¢)2and 1 (d)! and 2
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17. Suppose that X takes on one of the values 0, 1 and 2.If for some constantk ,P(X = i) = kP(X =i —1) fori = 1,2 and
PX=0)= ;then the value of k is
(@)1 (b)2 ()3 (d)4
18. Which of the following is a discrete random variable?
1. The number of cars crossing a particular signal in a day. r
II. The number of customers in a queue to buy train tickets at a moment .

II1. The time taken to complete a telephone call.

(a) I'and II (b) I only (c)III only (d) IT and III
19.1F f(x) = {Zx, 0<x<a

0 otherwise is a probability density function of a random variable , then the value of a is
(@)1 (b)2 () 3 (d)4

20. The probability mass function of a random variable is defined as

x -2 -1 0 1 2

) |k 2k |3k |4k | Sk

Then E[x] is equal to
1 1 1 2
(@) (b)— ©3 (d3
12.DISCRETE MATHEMATICS

1. The operation * defined by a * b = % is not a binary operation on

(@ Q" (b)z ()R (dC
2. In the set Q defined a®b = a + b + ab for what value of y, 30(y©O5) = 7?
@y=2 )y == ©y==  @y=4
3.1f a* b = va? + b? on a real numbers then * is
(a) commutative but not associative (b) associative but not commutative
(c) both commutative and associative (d) neither commutative nor associative

4. Which one of the following statements has the truth value T?
(a) sinx is an even function (b) Every square matrix is non-singular
(¢) The product of complex number and its conjugate is purly imaginary ~ (d)v/5 is an irrational number
5. Which one of the following statements has the truth value F?
(a) Chennai is in india or v/2 is an integer (b) Chennai is in india or v/2 is an irrational number
(¢) Chennai is in china or ¥/2 is an integer (d) Chennai is in china or v/2 is an irrational number
6. A binary operation on a set S is a function from
@S->8S B EXS)=S () S>(EExS) W@WEXS)=>(ExS8)
7. Subtraction is not a binary operation in
(a)R (b)Z (0N (dQ
8. Which one is the contrapositive of the statement (pvg) = r ?

(@) 27 = (=pA=g)  (b) =1 =(pvg) ()7 = (prq) (d)p = (qvr)
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9. The truth table for (pag)v—q is given,
which one of the following is truc? P 9 (pAQ)v(ﬂq)
0 @ 6 @ T T | (@
@ T T T T T F (b)
T F T T F T (©
(c) T T F T F F ( d)
(d T F F F

10.In the last column of the truth table for =(pv—q) the number of final outcomes of the truth value ‘F’ are
(a) 1 (b) 2 (¢)3 (d) 4
11.Which one of the following is incorrect? For any two propositions p and q , we have
(@) = (pvg) = —pr—q (b) =(paq) = —pv—q () = (pvg) = —pv—q (d=(=p)=p
12. which one of the following is correct for the truth value of (pagq) = —p

mH @ 6 ®

@T T T T P q [ (pr@)—-p
WF T T T T T @
©F F T T s . ®)
@T T T F u T ©

F F (d)

13. Which one of the following is a binary operation on N ?
(a) subtraction (b) Multiplication (c) division (d) all the above
14. In the set R of real numbers “*’ is defined as follows. Which one of the following is not a binary operation on R?
(a) a * b = min(a, b) (b) a * b = max (a, b) (c)a*b=a (dya*b=a’
15. It a compound statement involves 3 simple statements then the number of rows in the truth table is
(@) 9 (b) 8 (c) 6 (d)3
16. Which one is the inverse of the statement (pvq) — (pAg)?
(@) (paq) = (pvg)  (b) =(pvq) = (paq)  (¢) (pv=q) = (=pa—q)  (d) (ApA=q) = (=pv—q)
17.Determine the truth value of each of the following statement?
(a) 4+2=5 and 6+3=9 (b) 3+2=5 and 6+1=7 (c) 4+5=9 and 1+2=4 (d) 3+2=5 and 4+7=11
(@ () (© @

() F T F T
2T F T F
3T T F F

@F F T T
18.Which one of the following is not true?

(a) Negation of a negation of a statement is the statement itself

(b) If the last column of the truth table contains only T then it is a tautology

(c) If the last column of the truth table contains only F then it is a contradiction

(d) If p and q are any two statements then p < q is a tautology
19.The dual of =(pvg)v|[pv(par—r)] is

(@) a(pag)a[pv(pa—-r)]  (b) (pa@)a[pa(pv—r)]  (¢) =(pag)a[pa(par)]  (d) —(pag)a[pa(pv—r)]
20.Tthe proposition pA(—=pvgq) is

(a)a tautology (b) a contradiction  (c) logically equivalent to paq (d) logically equivalent to pvq
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VECTOR ALGEBRA c=ci+cj+ C3]€. Then,
Important hints: d, b, ¢ are coplanar
a; az as

- &-B=|&||I;|cosﬂ e [dbé]l=0e|b by biy|=0

. 1 € 3
% dxb=|d||b|sino A &  MODELI _
N s
% WorkdoneW =F-d Parametric Vector Equation
% Torque?=#xF F=d+sb+t¢

Non Parametric Vector Equation

- L (F—d) (bxé&)=0
< d, b are parallel vectors & d x b = 0 L
Cartesian Equation

RS > 7

R
X d, b are perpendicular vectors & d - b = 0

MATHS

< Volume of parallelepiped with coterminous vectors
v=|labe] X=X Y=y z-z
b, b, by |=0

X3 Ifa= ali+a2j+a3ﬁand—b>= b1i+b2j+b3’} ! €2 €3

3

MODEL-II

.
*

Scalar product (or) dot product Parametric Vector Equation

&-B=a1b1+azb2+a3b3 ¥ =(1—s)d+sb+tc
The vector product (or) cross product Non Parametric Vector Equation

gk G- [(b-d)xe =0
axb=la, a;, as Cartesian Equation
bi by bs X=X Y=V Z—74
4 If 9 is the acute angle between two straight lines 7 = X=X Ya—=Y1 Z2—Z1 =0

- > Cq Cy C3
d+shand# = ¢+ td, then

% MODELIII

o
(S

6 = cos™?! ('

5] Parametric Vector Equation

=

|
% The acute angle 8 between the two planes 7 - 7, = p; F=(1—-s—t)d+sbhb+tl

|13 7z ) Non Parametric Vector Equation

and?'ﬁzzpzisgzcos_l(mluﬁﬂ F-a)[(b-d)x@-ad)]=0
F—d)-[(b—d)x(@—-a)|=

< If 8 is the acute angle between the line

W L v o Cartesian Equation
7 = d + tb and the plane 7 - n = p, then

b7

9=sin_1( ) X=X Y=YV Z—Z
X=Xy Y2=V1 Z2—7Z| =0

X3 —=X1 Y3—V1 Z3— 2%

=
=

% Letd = ayi + ay] + azk, b = byi+ byj + bsk,

. X=X - Z=Z
% Iftwo lines =22 = X221 — 271 4pg
b b2 bs
X—X: - Z—Z: .
o Y % intersect, then
dy d; ds
X=X Y2—=V1 Z2— 7
by b, by =0
dy d, ds
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5 MARKS bxa=sin(a+pk ———— (1)
1.By vector method, prove that ~ i j k
cos(a — B) = cosacosp + sinasinf bxd=|cosp —sinf 0
Soln: cosa sina 0
Letd and b are two unit vectors = (sinacosp + cosasinf)k — — —— (2)

From (1)&(2)

sin(a + B) = sinacosf + cosasinf

= cosal + sinaj

I

b = cospi + sinfj

b-a=cos(a— B ———— 5.Prove by vector method that the perpendiculars
(attitudes) from the vertices to the opposite sides of a
M triangle are concurrent.
b-a = (cosBi+ sinB})- Soln:
(cosat + sinaj) 0A=d,0B=bh 0C=¢
= cosacosf + sinasinfy — —— (2) AD1BC ; BE LCA
From (1)&(2) To prove CFLBA
cos(a — B) = cosacosf + sinasinf Case:1 AD1BC Case:2 BE L CA
2.By vector method, prove that 0A-BC=0 0B-CA=0
cos(a + B) = cosacosp — sinasinf N BN
Soln: 0A -(0C—-0B)=0 0B -(0A-0C) =0

Let @ and b are two unit vectors d-¢—d-b=0—>Q)|b-d—b -¢=0-—(2)
( 0

a = cosal + sinaj From(1)+(2)= d -¢—b =
b = cospi — sinBj (d—B)-EzO
b-d=cos(a+p)——— (1) i (04 - 0)-0C =0
b-a = (cospi — sinB}) - (cosai + sinaj) BA-OC =0
= cosacosf — sinasinff ——— (2) -
BA-CF =0= CFLBA
From (1)&(2)
) ) Hence, the perpendiculars (attitudes) from the vertices to the
cos(a + ) = cosacosf — sinasinf opposite sides of a triangle are concurrent.
3.By vector method, prove that .

sin(a — B) = sinacosp — cosasinf
Soln:

-
Letd and b are two unit vectors d
a = cosai + sinaj

b = cospi+ sinBj

bxa=sin(a— B)(fc) - — (1) 1 -1 -4
) .z Lot Tk A
o 0 jook ixd=\|o 3 —1|=8i—-2j—6k
bxa=|cosp sinf 0 2 5 1
cosa sina 0 R
. (T - R ij ok
= (sinacosp — cosasmﬁ)(k) - —(2) (@xb)x(éxd)=[s 4 o
From (1) & (2) 8 -2 -6
sin(a — B) = sinacosf — cosasinf =240+ 24] — 40k — — —— — —— - @D
4.By vector method, prove that [& B J] _ i _i 0 4| =28
sin(a + B) = sinacosp + cosasinf o 2 5 1 ’
Soln: e 1 -1 0
_ [@b,c]=|1 -1 —4/=12
Let @ and b are two unit vectors 0 3 -1
a = cosat + sinaj [a,b,d]¢ - [4, b, ¢]d = 28(3j — k) — 12(2i + 5] + k)
b = cospt — sinfj = —24i 4 24f — 40k — — — — — — - (2)
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From (1), (2)

(@xb) x (¢ xd) = [db,d[¢—[abc]d

Try Yourself:
(@ x b) x (¢ xd) = [d,¢,d]b— [b,¢,d]a

7.0fd = 2i + 3j — k, b = 31 + 5j + 2k,and
¢ = —i — 2j + 3k verify that
dx(bx¢)=(d-é&)b-(a-b)¢

n:

Sol
B, Poj k R
bxc=|3 5 2(=191-11j—k
-1 -2 3
. ioJ k
ax(bxd)=|2 3 -1
19 -11 -1
=-14i-17] =79 — ——> (1)
- ¢=(2i+3/-k) (-i—-2/+3k)=-11

@ b=(20+3/—k)- (30 +5]+2k) = 19
@ ®Ob- (3 b)¢
= —11(3i + 5j + 2k) — 19(—i — 2j + 3k)
(@ &b —(d-b)é=—-140—-17j— 79k ———>(2)
From (1),(2)

dx(bx¢)=(d &)b-(a b)c

Try yourself :
(dxb)x¢é=(a &b~ (b-c)d

MODEL- I

8.Find the non-parametric form of Vector Equation, and
Cartesian equation of the plane passing through the point
(0,1,-5) and parallel to the straight lines
7 = (i + 2j — 4k) + s(2i + 3j + 6k) and
7= (i-3j+5k)+t(i+j-k).
oln:

2]

o

d= b=2{+3j+6

=
ay
Il
>
+
~>
I
=~

i+j—5k
Vector Equation: 7 = d + sb + t¢

7= (0t +]—5k) +s(20+3j + 6k ) + t(i+]— k)

X—X1 Y—=Y1 Z—Z1
Cartesian Equation: | by b, b; |=0
€1 C2 C3
x—0 y—1 z+5
2 3 6 |=0
1 1 -1

x=0(-3-6)-@-1D(-2-6)+(z+5(2-3)=0
—9x+8y—-2z—-13=0
or I9x—-8y+z+13=0

IVDP - KRISHNAGIRI

Non Parametirc Vector Equation:
(F—a) - (bxc)=0
7-(9i-8j+k)+13=0
9.Find the non-parametric form of Vector Equation, and
Cartesian equation of the plane passing through the point

(2,3,6) and parallel to the straight lines

x+3 -3 z+1
=2 = gy _zt

x-1 __y+1  z-3
2 3 1 2 -5 -3

(e}

oln:

d=20+3j+6k b=20+3j+k ¢=20—5]—-3k
Vector Equation: ¥ = @ + sb + t¢

7= (20+3f+6k)+s(2i+3]+ k) +t(2t - 5/ — 3k)

X=X Y=V Z—Z;
Cartesian Equation: | b, b, b; |=0
c cs cs
x—2 y—3 z—-6
2 3 1 [=0
2 -5 -3

x=2)(-945) - —-3)(-6—-2)+(z—-6)(-10—-6)=0
—4x +8y—16z+80=0
(or) x—2y+4z—-20=0
Non Parametirc.Vector Equation:
(F-ad) - (bxé&)=0
=7 (i-2j+4k)-20=0
10. Find the non-parametric form of Vector Equation and

Cartesian equation of the plane passing through  the
point (1,-2,4) and perpendicular to the plane x+ 2y —

3z = 11 and parallel to the line % = % = % .

b=i+2j—-3k &é=3i—-j+k
Vector Equation : 7 = @ + sb + t¢
F=(1—-2+4k)+s(i+2]-3k)+t(31—j+k)
X=X VY=V Z—7;
b, b, bs
€1 C2 C3
x—1 y+2 z—4
1 2 -3
3 -1 1
-1D2-3)-+2)A+9)+(z-4)(-1-6)=0
—x—10y—-7z+9=0 (or)

x+10y+7z—9=0

Cartesian Equation:

= =0

Non Parametirc.Vector Equation:
F-d) (bx¢é)=0
7-(1+10j+7k)-9=0
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11.Find the parametric form of Vector Equation, &
Cartesian equations of the plane containing the line 7 =
(i —-j+ SE) + t(Zi —j+ 4@) and perpendicular to
plane?.(i+2j + k) = 8.
Soln:d=i—j+3k b=20—j+4k ¢J=1+2j+k
Vector Equation : 7 = @ + sb + t¢

F=(0—-7+3k)+s(20—j+3k)+t(i+2]+k)

X=X Y—=Y1 Z2— 2
Cartesian Equation: b, by bs | =0
o c, 3
x—1 y+1 z-3
2 -1 4 =0
1 2 1

r=D(=1-8) = (y+ 12 =-4)+(z-3)(A+1) =0
—9x+2y+5z—4=0
(or) 9x—2y—5z+4=0
Non Parametirc.Vector Equation: (7 —d) - (3 X¢)=0
=7 (9i-2j-5k)+4=0

12.Find the non-parametric form of vector eqn, and
Cartesian eqns of the plane

7= (6i—j+k)+s(—i+2j+k)+t(-5i—4j - 5k).
Soln:

d=6l—j+k b=—-1+2j+k ¢=-5i—4j—5k
Vector Equation: 7 =d + sb + ¢

7= (6i—j+k)+s(—i+2f+k)+t(-5i—4f — 5k)

X=X Y=V Z—Z
Cartesian Equation: b, b, by | =0
C1 C2 C3
x—6 y+1 z-1
-1 2 1 [=0
-5 —4 -5

x=6)(-10+4) - (y+DGE+5+E-1)“+10)=0
—6x—10y+14z+12 =0 (or)
3x+5y—-7z—-6=0
Non Parametirc.Vector Equation:
(F-d) (bx¢)=0
= - (31+5-7k)—6=0
MODEL-II

13.Find the non-parametric and Cartesian form of the
eqn of the plane passing through the points

(-1,2,0), (2,2,-1) and parallel to the straight line
x-1 _ 2y+1 ﬂ

1 2 ~1
oln:

%]

G=—-1+2/+0k b=2i+2—-k Zé=i+j-k

Vector Equation: 7 = (1 — s)a + sb + t¢

F=0-s)(-t+2))+s(2i+2]—k)+t(i+]—k)

X=X Y=V Z—2zZ
Cartesian Equation: |X2 =X1 Y2 —=Y1 Z2 = Z| =0
€1 C2 C3
x+1 y—2 z-0
3 0 -1]|=0
1 1 -1

x+1D)O0+1)-(y-2)(-3+1)+(z-0)(3-0)=0
x+2y+3z—-3=0
Non Parametirc Vector Equation:
G-ad)-[(b-d)x¢]=0
P (i+2)+3k)=3
14.Find the non-parametric form of vector eqn, Cartesian
eqns of the plane passing through the points (2,2,1),

(9,3,6) and perpendicular to the plane 2x + 6y + 6z = 9.
Soln:
i=2i+2j+k b=9i+3j+6k ¢=2i+6j+6k
Vector Equation: 7 = (1 — s)@ + sb + t¢
F=01-5)(2i+2j+k)+s(9i+3j+6k) + t(2i + 6 + 6k)

X=X Y—WN Z—Z
Cartesian Equation: (X2 = X1 Y, =V1 22 —Z1| =0
1 C2 C3
x—2 y—2 z-1
7 1 5 |=0
2 6 6

(x=2)(6-30)—(y—-2)42-10)+(=z-1MA2-2)=0
—24x — 32y +40z+72=0
(or) 3x+4y—-5z2-9=0
Non Parametirc Vector Equation:
@F-d)-[(b-d)xc]=0
7-(3i+4j—5k)—9=0
15.Find parametric form of Vector Equation and
Cartesian equations of the plane passing through the
points (2, 2,1), (1,-2,3) and parallel to the straight line
passing through the points (2, 1, -3) and (-1,5, -8).
Soln:
da=21+2j+k b=1-2j+3k ¢&=-3i+4j—5k
Vector Equation: ¥ = (1 — )@ + sb + t¢
P=(1-s)(2i+ 2] +k)+s(i— 2+ 3k) + t(—37 + 4] — 5k)

X=X Y=V Z—Z
Cartesian Equation: |X2 —=X1 Y2 —Y1 22— 71| =0
€1 C2 C3
x—2 y—2 z-1
-1 -4 2 |[=0
-3 4 -5

x=2)20-8)—(y-2)5+6)+(z—-1)(—4-12)=0
12x — 11y —16z+ 14 =0
Non Parametirc Vector Equation:
@-a)-[(b-d)xc]=0
7-(120—11j — 16k) + 14 =0
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MODEL-III

16.Find the parametric vector, non-parametric vector
and Cartesian form of the equations of the plane passing
through the three non-Collinear points

(3,6, -2), (-1, -2,6) ,and (6, 4, -2).
Soln:

d=3i+6]—2k b=—i—2j+6k ¢=60+4—2k
Vector Equation: 7 = (1 — s — £)d@ + sb + ¢

F=(1-s5-t)(3i+6j— 2k) + s(—i— 2j + 6k) + t(6i — 4j — 2k)

X=X Y=V Z—Z
Cartesian Equation: |X2 =X1 Y2 = V1 22 =71 =0
X3 =Xy V3—=V1 Z3— 7

x—3 y—6 z+2
—4 -8 8 |=0
3 -2 0

x=3)0+16)-(y—6)(0—-24)+(z+2)(B+24)=0
16x — 48 + 24y — 144+ 32z + 64 =0
(or) 16x+24y+32z—-128=0
2x+3y+4z—-16=0
Non Parametirc Vector Equation:
@-a)[(b-a)xE-a)]=0
P-(2i+37+8k)—16=0
17. Derive the equation of the plane in the intercept

form.
Soln:

A(a,0,0),B(0,b,0),C(0,0,c)
=al + 0j + Ok,

b = 0i + bj + 0k
and = 0i+ 0] + ck,
Vector Equation: ¥ = (1 — s — t)d + sb + ¢

7= (1—s—t)al+ sbj + tck

X=X Y=V Z—Z
Cartesian Equation: |X2 =X1 Y2 =V1 22 =21 =0
X3 =Xy V3—V1 Zz— 7

x—a y z
—-a b 0
-a 0 ¢
X y z

—+>+-=1
a b ¢

ines -1 Y2 _ 73 x4 _y-1

18. Show that the llnesT— Pl and =5 =Z

intersect and hence find the point of intersection.
Soln:

Condition for intersecting lines

Xo=X1 Y2—=V1 Z2— %4
L my ny =0
L, m; n;
3 -1 -3
2 3 41=0
5 2 1

IVDP - KRISHNAGIRI

= (xyz)=

xX—4 -
—:y—:Z:t
5 2

(2s+13s+ 2,45 + 3)

= (x,v,2) = (5t +4,2t+1,¢t)

At the point of intersection
(2s+13s+2,45+3) = (5t +42t+1,t)
~wegets=-1, t=-1

The point of intersection (x,y,z)=(—1,-1,-1)

Try yourself.
%5 |
B P
ei.)Show that the lines %3=y—13 z—1=0 and xz—G—
?,y —2 =0 intersect and hence find the point of
intersection. Hint: 22 =¥ =2 1g 6 _z1_y2
3 -1 0 2 3 0

2% |
=
v~ Find the parametric form of a vector equation of a

straight line passing through the point of intersection of the

x=2

straight lines 7 =1+ 3f —k + t(2i+ 3] + 2k) and - =

}:—4 = ?, and perpendicular to both straight lines. Hint:
1 _y3_ztleg X2 _y-4_ 243
2 3 2 1 2 4
%% |
== If the two lines 2 =21 =21 gpg 22 =2,
2 3 4 1 2
intersect at a point, find the value of m.
ANALYTICAL GEOMETRY
5 Marks
Hints:
Equation of circle with centre(0,0)and radius r
x2+y* =12
Equation of circle with end ponts (x4, y1)&(x2,¥2)
x—x)x—22)+ (Y —y)y—y2)=0
. 2 2.2 2 . a?m b?
Elipse ¢ = a“m” + b%, point of contact (— T’T)
2 2
Hyperbola ¢? = a?m? — b?, point of contact (— % - bT)

1.Find the equation of the circle passing through the
points (1,1),(2,—1),and (3, 2)
Soln:

A(1,1),B(2,—-1),€(3,2)
Yo—¥1 __
M, = Slope of AB = o
1,
2-1
M, = Slope of AC =22 =1
2 p 3-1 2
my Xmy; =-—1 2 2£A=90°
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End points of diameter B, C,the eqn of circle
x—x)x =)+ -y -y) =0
x=2)x=-3)++Dy-2)=0
x2+y2—-5x—y+4=0
2.Find the equation of the circle through the points
(1,0),(-1,0), and (0,1).
Soln: on
End point of diameter of
(1,0), (=1,0)
Centre(0,0), radius=1

(=1,0) 1,0

Equation of circle x* + y? = 1
3.Show that the line x —y +4 =0 is a tangent to the
ellipse x? + 3y? = 12.Also find the coordinates of the

point of contact.
Soln :
x—y+4=0 x2+3y?=12
_ 2 v
y—x+4 ;4‘7—1
m=1c=4 a’?=12,b* =4

Condition:c? = a?m? + b?
c? =16 = a’m? + b?
x —y+4=0isatangentto x? + 3y? = 12
. a’m b? _
Point of contact: (— — T) =(-3,1)
4.Show that the line 5x + 12y =9 is a tangent to the

hyperbola x> — 9y? = 9,also find point of contact?

Soln :

5x+ 12y =9 x2—-9y?2=9
—_ 5,43 X2y

=y 12x+4, =3 1—9
—_35 3 2_9 p2 —

m=-_—-.,c= a=9b° =1

Condition ¢? = a’?m? — b?,
2

9
=2 ct==—=a*m?-»b
16

5x + 12y = 9is atangent to the x* —9y% =9

2 2
Point of contact is (— %, - bT) =(5— ;)
5.A bridge has a parabolic arch that is 10m high in the
centre and 30m wide at the bottom. Find the height of the
arch 6m from the centre, on either sides.

Soln: x2 = —4ay — ——— (1)
At (15,—-10)

(1) = (15)* = —4a(—10)

225
= a=—
40

225

W=x=—4()y-—— @
At (6, _yl)

(1) = (6)% = —4x 22 (=)

36x40
4x225

Required heightis 10—y, =10—-1.6 =8.4m

=y, =y, =16

6.At a water fountain, water attains a maximum height of
4m at horizontal distance of 0.5 m from its origin. If the
path of water is a parabola, find the height of water at a
horizontal distance of 0.75 m from the point of origin.
Soln:

x* = —4ay — ——— (1)
At (—0.5,—-4)

(1) = (-3?=—4a(-4) = a= é

¥ .
‘ B
]

sy © [ 054

M= 2 =-4(2)y-— @

At (0.25,—y,)

o = = =1
16 N1 =

12 1
@=(;) =—+x L) =
Required distanceis 4 —y; =4—-—1=3m

7.Parabolic cable of a 60m portion of the roadbed of a
suspension bridge are positioned as shown below.
Vertical Cables are to be spaced every 6m along this
portion of the roadbed. Calculate the lengths of first two
of these vertical cables from the vertex.

Soln:

At (30,13) = 30% = 4a(13)

900
=a=—
52

(=x*=4 X

9200
52
900

=xl=Ty-——> ()
(DAt (6,y1)
) =62="2y =3V _y —y =052

13 71 900
Height of the first cableis 3 +y; = 3 4+ 0.52 = 3.52

(i)At (12,y;)
900 144x13

2 — —
[2)$12 —gyz =W_y2=>y2_208

Height of the second cable is
3+y,=3+2.08=508m

8.Assume that water issuing from the end of a horizontal
pipe, 7.5 m above the ground, describes a parabolic path.
The vertex of the parabolic path is at the end of the pipe.
At a position 2.5 m below the line of the pipe, the flow of
water has curved outward 3m beyond the vertical line
through the end of the pipe. How far beyond this vertical
line will the water strike the ground?

Y

Soln:
x? = —day— ——— (1) ; L

e P
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At (3,-2.5),
(1)= (3)? = —4a(-2.5)

9
=a=—
10

W= x*=-4(2)y——— @)
At (3, —7.5) (2) = (x,)? = =4 X = (=7.5)

= x)2=9%x3=x;=3V3m

9.0n lighting a rocket cracker it gets projected in a
parabolic path and reaches a maximum height of 4m
when it is 6m away from the point of projection. Finally it
reaches the ground 12m away from the starting point.
Find the angle of projection
Soln:

x% = —day — ——— (1)
At (6, —4)

(1) = (6)2 = —4a(—4) = a=2=

6
16

(1) 2 x? = —day = x?>=—4 (Z)y

=xt=-9y-———(2)
(2) diff.w.r.t.'x' = 2x = —9%
L2
Tdx -9
At (—6,—4) = L =29
dx -9
L= tang =2
dx 3
_ -1 (4
0 = tan (3)

10.A tunnel through a mountain for a four lane highway
is to have a elliptical opening. The total width of the
highway (not the opening) is to be 16m, and the height at
the edge of the road must be sufficient for a truck 4m high
to clear if the highest point of the opening is to be 5m
approximately. How wide must the opening be?

Soln: )
[

x| yP 5
e PN
Givenb =5 | s 7' \
¥ L . .
xZ yz

82 42
At(8,4) (2)$;+5_2= 1

L 16 _ 25-1 _ 9 (2)2

Required opening is 2a = 83—0 = 26.66m

11.The maximum and minimum distances of the Earth
from the Sun respectively are 152 X 10° km and 94.5 X
10° km. The Sun is at one focus of the elliptical orbit. Find
the distance from the Sun to the other focus.

IVDP - KRISHNAGIRI

Soln. X
SA' = a+c=152x10° T N
SA=a-c=945x10° "l
Subtracting 2¢ = 57.5 x 10° =

575 x 10° km

e L

Distance from the Sun to the other focus is
S§§' =575 x 10° km.

12.A semielliptical archway over a one-way road has a
height of 3 m and a width of 12 m. The truck has a width
of 3 m and a height of 2.7 m. Will the truck clear the
opening of the archway?
Soln.

From the diagrama = 6 and b = 3
2

2
Equation of ellipse as :_2 + J;—Z =1-—()

2

alyy =iz

36 9

2 _2

yl _9(1 144) x
2 _ 135

Yi=7

yl—@=2.90m

The truck will clear the archway.

13.A rod of length 1.2 m moves with its ends always
touching the coordinate axes. The locus of the point P on
the rod 0.3 m from the end in contact with x-axis is an
ellipse. Find the eccentricity.

Soln: 1

L9
D g Px.y)

ol }

Right angle triangle PAC

_ yi?

: Y1 2 P S 3
sinf = o5 = sin 6 = 505 — (D) | " .
Right angle triangle BPD .

2
cos = == cos? =2 — —— (2)
09 0.81

y1?
0.09

2
X
M2+ ()? > —+ = cos?6+sin?6 = 1

0.81

The locus of TR
e locus of (xy, y1)is oo Tome o

This is ellipse

aZ-p2

Eccentricitye=\/ e

_ [081-0.09 _ [0.72
0.81 0.81

14.Points A and B are 10km apart and it is determined
from the sound of an explosion heard at those points at
different times that the location of the explosion is 6 km
closer to A than B. Show that the location of the explosion
is restricted to a particular curve and find an equation of
it.
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Soln:

2ae =10 = ae=5;

2a=6 =a=3
3e=5 = e= z >1,
~ The curve is an hyperbola.

2 _ 2052 _ 2 _g(%_
b =a“(e“—1)=b —9(9 1)
=p?=9(22)=p? =16

9

Equation of hyperbolais % — 2 = 1 -1

quation of hyperbolais — —7=1=3-17-=
15.Cross section of a Nuclear cooling tower is in the shape

Z 2

of a hyperbola with equation W - m =1 The tower is
150m tall and 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 centre of the hyperbola. Find the
diameter of the top and base of the tower.

Soln:
12
Given F_E_ 1— (1)
At (x,,50)
2 50 2 2
R

x; = 45.41m
-~ the diameter of the top is 2x; = 90.82m
At (x,,100)

(x2)® (100 _ (xz) (100)?
1= 302 442 1= =1+ 442

X, = 74.49m
- the diameter of the base is 2x, = 148.98m

COMPLEX NUMBERS
Important Hints:
Li=v-1i2=-1,i=—ii*=1,i"=1
2.Rectangular form of a complex number is x + iy real
partis x, Imaginary partisy.
3.The conjugate of the complex number
z=X+liyisz=x —iy

5.Triangle inequality: For any two complex number z; and

4.If z = x + iy then modulus of z is |z|

7y, |71 + 23] < |z1| + |2;|&

[1z| — |z2|| < |21 + 22| < |21 + |22]

zl+a zl—a
6., Jatib=+ jl |2 ii\/l |2

7. Additive inverse of z=—z ,

e .1
Multiplicative inverse of zis =7

8. zisrealifany only ifz = Zand
z is purely imaginary if and only ifz = —Z

9. Distance between two complex numbers, z; and z, is
|z, — 2]

10.|z — z,| = r is the complex form of the equation of a

circle. Centre is z, and radius is r.

5 Marks
1.If z = x + iy is a complex number such that ::il =1,
S.T. the locus of z is real axis.
Soln:
z=x+1iy
2_4‘:| =15  |z—4i] = |z + 4
z+4i

|x + iy — 4i| = |x + iy + 4i]
lx+ily =D = lx +ily + DI*
X+ (-4 =x*+ (y+4)>?
y=20
s zisreal.

2. If z = x + iy is a complex number such that
(E) = 0, show that the locus of z is

iz+1
2x2+2y* +x—2y=0.
Soln:
Given Im (ZZH) ,putz =x+1iy

(2(x+1y)+1)
i(x+iy)+1

(2x+12y+1)
ix+i2y+1

((2x+1)+12y)
(1-y)+ix

Im (a+ib) _ bc-ad

c+id c2+d?

(2y(l—y)—x(2x+1)) -0

(1-y)2+x?
2y —2x2 —2y?> —x=0 (or)
2x2 +2y* +x—2y=10
3. If z = x + iy is a complex number such that

Re( ) 0, S.T the locus of zis x% + y? = 1.
Soln:

Given Re (ﬂ) = ,putz =x +1iy

(x+1y 1
x+iy+

)-o
re(i) =0
(252 -0

(a+ib) _ actbd
c+id c2+d?

x2—-14+y2=0 = x2+y2=1

4.If z = x + iy is a complex number such that
z—1

arg (z+1) = g, S.T the locus of zis x® + y? = 1.
Soln:

Given arg (z_—l) =

> 2 putz =x+ iy
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ar (x+iy—1) _ T
g x+iy+ T2
(x-1+i \ _=®
arg ((x+1)+iy) T2
-1 y(x+1)—y(x—1)) _r
ta ((x—1)(x+1)+y2

ar (a+ib) _ tan‘l (bc—ad)
g crid/ ac+bd

T2
(J’(x"'l)—J’(x—l)
(x—1)(x+1)+y?

ECEEEES
x-Dx+D+y*=0
X2—-1+y2=0 = 22 +y2=1
5. Ifz = x + iy is a complex number such that

arg Lini) 2 show that the locus of z is
z+2

4
X +y*+3x—-3y+2=0.
Soln:
Given arg (E) == putz =x + iy
z+2 4
X+iy=i\ _ i
arg (x+iy+2) T4
x+Hiy-Dy _ =« a+ib) _ _1 (bc—ad
9 ((x+2)+iy) T4 arg (c+id) = tan (ac+bd)
_1 ((x+2)(y-1)—xy\ _ T
tan (x(x+2)+y(y—1)) T4
Ge+2)(y-D-xy _ T _
(x(x+2)+y(y—1)) - tan4 =1

x+2)y—-1D—xy=x(x+2)+y(y—1)
x> +y*+3x—-3y+2=0
Try yourself

If z = x + iy is a complex number such that arg (;_1)

g, show that the locus of z is v3x2 + V3y%> — 2y — 3 = 0.

6.If z = 3 + 2i, represent the complex numbers z, iz, and
z + iz in one Argand plane. S.t. these complex numbers
form the vertices of an isosceles right triangle.

Soln:

Im B
s| A

Given,z =3 + 2i G
Then iz =i(3+2i)=3i—2=-2+3i
z+iz=1+5i )
Let zy=z=3+2i, z,=iz=-2+3i,

z3=z+1iz=1+5i

AB = |z, — z,| = |(3 + 2i) — (=2 + 30)|
= |5—i| =/(5)2 + (-1)? =26
BC = |z, — 25| = |(—=2 + 3) — (1 + 50)|

=|-3 - 2i| = /(-3) + (-2)? = V13

CA =|z3—z| =|(1+5i)— 3+ 20)|

=|-2+3i] = /(-2)2 + 3)? = V13
BC? + CA*? = AB? =26
~ Given complex numbers form the vertices of an isosceles
right triangle.
7.Show that the points 1, %1 + i‘/; and % — i?are the
vertices of an equilateral triangle.

IVDP - KRISHNAGIRI

Soln:
— Im
Let z; =1 22=71+i‘/?§ z3=%—i§ EIR
AB=|zl—zz|=|1—(§+i§)|:J§ oo -
Re
13
BC = |z, — 23 e

(D) - (o) o+l - 8

2 2

ca=tn-si |35 1| 2= - @
AB=BC=CA

~ Given points are the vertices of an equilateral triangle.
8.If z,, z, and z; are three complex numbers S.T
|z1| =1,| z;| = 2, |z3| = 3 and |z, + z; + z;3| = 1, show
that |9z,z, + 42,23 + z,z;| = 6.
Soln:

(<

Given |z;| =1, z;| =2, |z3] =3 and |z; + 2z, + z3| =1

|zI? =2z, 2921 = 1,2, 2, =4 ,2323 =9

==z, == 7, =
1= BT BT
1 4 9
|Zl +Z2+Z3| = | —+=—+—=
z; 723 I3
_ |zpz3+42123+9212;|
lz11l 22| 23|
|2275 + 47,75 + 92,7, | = |24]] 221 73]
=1x2x3=6

9.If z,, z, and z; are three complex number S.T. |z,| =
|zy| =|2z3] =r>0and

zy + z; + z3 # 0. Prove that TZ2tEfs I _ 4
z1+z3+z3
Soln:
Given |z;| = |z = | z3| =7 vz = zz

22 = 2,75 = Z323 =717

Z L Z: =1 VA =Z
1 E, 2 5! 3 7

2 2

r r T
lz;+z, +z3| = | =+ =+=

Z1 2 Z3

_ Tz Z1Zy+Z 23 23271
2172373

_ 2 |z1z3+2223+21 23]
|zy + 7, + 25| =71 —
_ |zqza+zp23+21 23]

T

Z12)+2223+2321

=T
z1+zp+z3

10.Suppose z,, z, and z3 are the vertices of an
equilateral triangle inscribed in the circle |z| = 2. If

z; = 1+ iy3, then find z, and z;.
Soln:

Given, |z| =r = 2 and

7 =14 i3;

3

9=0(=tan‘1(‘/T§)=7Z

. R
~ Euler’s form of z, = re’ = 2¢%

Clearly, z, is rotation of z;anti-clockwise by 27”
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fd fuagyeLs i
z, =z 3 =2e3e 3 =2 =-2
. . . . 2
Clearly, z; is rotation of z, anticlockwise by?” z3 =
2% 1, . .
z,e'3 = —2(— E+l§) =1-iV3
Note :

z= (1)% = (1, w, w?)

-1, .3 -1 .3
Herew=—+i— 0w’ =—=—i—
2 2 z 2

11.Solve the equation z3 +8i = 0,wherez € C.
Soln: z2+8i=0

73 = —8i

2= (203 x 1
1

2= 2i x (1)3

z=2i(1,w,w?)

z=2i, 2i(‘7‘+i§), Zi(‘?l_iﬁ)

2
z=2i,—-i—+3, —-i+V3

12.Solve the equation z3 + 27 = 0, where z € C
Soln:  z*+27=0
z3=-27=-3x-3x-3
z2=(-3)°%x1

1
z=-3x%x(1)3
z=-3(1, 0, w?)
7Z=-3,—3w, —3w?

-1 3 -1 3
z=-3,-3 ( \/_) 3

2 tig )3 i)

13.If w # 1 is a cube root of unity, show that the roots of
the equation (z — 1)% + 8 = 0 are

-1,1-2w,1 - 2w?

Soln:

(z—13*+8=0
(z—1)P®=-8=(-2)3x1
(z-1)=-2x (1)%
z—1==-2(1,0,0?%) = =2, 2w, —2w?
Z=-1,1-2w,1 - 20

14.Find all the cube roots of 3 + i
Soln:
if

1
Let z° =rel? = 7z = (rei‘g)5

2= (i)
r= \/(xﬁ)z +(1)2=2

A

6=a=tan‘1(%)=g
\/§+i:20is(g)

(5 + ) = gk (L2 2T)

18

k=0, z=2cis(Y)

k=1, Z=2§Cis(113—:)

k=2, z=2§cis("’f—8")
15.If cosa + cos B+ cosy = sina+ sinf + siny =0,
show that
(i)cos3a+cos3 B +cos3y=3cos(a+f+7y)
(ii)sin3a+sin3 B +sin3y =3sin(a+ B +y).
Soln:
a=cosa+isina, b=cosf+isinf, c =cosy+isiny

if a+b+c=0thena®+ b®+ c® = 3abc

(cosa +isina)® + (cos B + isinB)3(cosy + isiny)?®
= 3(cosa + isina)(cos B + isinB)(cosy + isiny)

(cos3a + cos 3B + cos 3y) + i(sin 3a + sin 38 + sin 3y)
=3[cos (a + B +y) +isin(a+f +y)]

(i) cos3a + cos3p + cos3y = 3cos(a+ B +y)

(ii) sin3a + sin38 + sin3y = 3sin(a + f + y)
16.If2cosa = x + iand 2cosf=y+ i, show that
) A —_

(l]y +1= 2cos(a—f)

(ii) xy — $ =2isin(a+ B)

(iii)’;—': — 2 = 2isin(ma — np)

1

xmyn

@iv)x™y™ +

= 2cos(ma +np)
Soln:
Given x + % = 2cosa
Let x = cosa + isina,
similarly y = cosf + isinfs
(1) § = cos(a — B) + isin(a — B)
)XC =cos(a — B) —isin(a — )
§+% = 2cos(a —f3)
(ii) xy = cos(a + B) + isin(a + )

$ = cos(a + ) — isin(a + )
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MATHS

— X = 2isi 5.1f z=3 + 4i,thenfind z!
Xy = 2isin(a + B) z t,thenlind z
m o Soln:
(iii) = cos(ma —nf) + isin(ma — nf) 11 i 3ai
o o Z =TT a4z 25
= cos(ma — nf) — isin(ma — nf) 3 -4 1 (a-ib)
am g o T25 25 atib  aZ+b? _
7 m = Zisin(ma —nff) 6.1f z= (2 +3i)(1— i), thenfind z~!
(iv)x™y™ = cos(ma + np) + isin(ma + np) Soln:
W:cos(ma-l—nﬂ)—lﬂn(ma’-}'nﬁ) z=2-2i+3i+3i(—-i)=2+i—-3=—-1+1i
S 4 5 1 1 _ 1 _ -1-1i
xMy +xmyn— cos(ma +np) z R Ty G U
2,3 Mark -1-i -1 i L
1.Evaluate 2 2 2
Soln: 7.0fz, =3, z,=-7i, z3 =5+ 4i show that

(D) iV =i 21(Z22+23) = 212, + 2,23
(“) (1924 4 2018 — ;0 4 42 — 1 _ 1 = 0; Soln:
Zy+zs = —Ti+ (5 +4i) = 5—3i

5y 59 L 1 i59 _ i59
(iii) ¢ +L,Sg—l i~?=0

z.(z,+23) =3(5-3)=15-9i{——— —— —— - (1)
(lV) 11213 s i40 — i1+2+3+~-+40 . . . i
Z1Zy + 2,25 = 3(=70) + 3(5 + 4i) = —21i + 15+ 12i
'(40X41) 3
=itz /=i"0=1 =15-9i—————————— - (2)
2.Ifz; =6+7i, z; =3-5i (1).(2) = z1(zy+23) = 212, + 2123
Soln: 8.Which one of the point i, —2 + i and 3 is farthest and
z1+2,=(6+3)+{(7-5)=9+2i shortest from the origin?
z,—2,=(6-3)+i(7+5)=3+12i Soln :
2,2, = (6 + 7i)(3 — 5i) = 18 — 30i + 21i — 35(—1) Letz, =i, 7 =241, 73=3
—o3 2] = lil = V1 = 1
z1 _ 6+7i _ -17+5 -17 +5_1 iib _ (ac+bd)+i (bc—ad)
7, 3-5( 34 34 ' 34 c+id c?+d? lz,| = |-2+i| = /(-2)2+ 12 =45
3.Show that (i) (13;?)12 (270:651i)12 is real |z5| = |3| = 3Farthest point is 3 and shortest point is i
9. Which one of the point 10 — 8i, 11 + 6i is closest to
Soln: 1+i.
19—?i:2_i,20—5 — 24 Soln:
o e Letz; =10—8i, z, =11+6i, andz=1+1i
€ = - , = ) =
C19-70y 20— 50" ! ’
Z_( 9+ ) +(7—6i) |zy =z = [(10 = 8) — (1 + D) = [9 = 9| = /9* + (-9)*
z=Q2-0)2+ @2+ =vi6z
7=02+ L-)12 +@2- l-)12 |z, —z| = |(11 + 60) — (1 + )| = |10 + 5i] = 4/10% + 52
z =12z ,zisreal =v125
’ . . 11 + 6iis closestto 1 + i.
4.Show that (i) (159_:_1) - (18:211,) is purely imaginary 9.1 (1+ (A +20)(1+30)......(1+ni) =x+iy then
2y — 42 4 42
Soln: show that 2.5.10....(1 4+ n®) = x* + y-.
i i Soln:
B 2 43I =23
5-3 1+l [(14 D+ 201+ 30) e oo (1 + 0d)| = |x + iy
19+9i\ 15 8+i\1° . . . . .
z=(E) - (&) 1L+ DI+ 2011+ 30 e |(L+ 1) = | + iy
z=(24+3)% - 2-3)" (V1IZ+12) (V12 + 22) (V12 + 3%) ... (V12 4 002) = (2 + 32
Z=(2-3D" - (2+3)"° (V2)("V5)(V10) ........ (V12 + n?) = [[x2 + y2
zZ=-z Taking square on both sides
~. z is purely imaginary. 2.5.10 .....(1 +n2) = x% + y?
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Square root of a complex number
If z=x=iy,then

_ — |z|+x . z|-x
ﬁ—,/x-l_-ly—i-(\[—z il\/—2>
10. Find the square root of a complex number

6 —8i,4 + 3i.

Soln:
|6 — 8i] = /(6)2 + (—8)> =100
|z| =10

mq(\]@—g\[@)
(e

=+(V8-iv2)
= +(2v2 - iv2)
|4 +3i| = V42 +32 = V25
|z| =5

\/4+3i=i< %H\[s;‘*)

2
=i<\/2+i l)
2 2
3, .1
=+(5+i%)
Try yourself:

Find the square root of a complex number

—6+8i,-5—12i

11. If area of triangle formed by z, iz, z+iz is 50 sq.unit.

find the value of |z|.
Soln : Area of triangle = % |z|> =50
|z|? =100 = |z| =10
12.1f |z| = 2showthat3 < |z+3 +4i| < 7
Soln:
[lz] — I3 + 4il| < |z + 3 +4i| < |z| + |3 — 4]
[2—-5|<|z+3+4i|<2+5
[=3|<|z+3+4i|<7
3<|z4+3+4i|<7

13. Show that (129)" - ()" = _z;

1-i 1+i
Soln
1+i 1-i
=l ;=1
1-i 1+i
3 N3
1+ 1-i . . . .
(—) - (—) =3 - =—-i—i=-2i
1-i 1+

. 30
. . 1+cos20+isin26
14'Slmphfy [1+ws29—isin2 9]

Soln

[1+cosze+i5

— ] = c0s26 + isin26
1+cos20—is

[1+cosZB+i5
1+cos20—isin

]30 = (c0s26 + isin20)3°
= (c0s600 + isin600)
15.Find the locus of z If|z + i| = |z — 1]
Soln:
lz+i]l=]z—1|
[x +iy+il = |x+iy—1|
x+iy+ DI =1x—-1) +iyl
2+ +1)2=/x-1D*+y?
¥+ y+DE=(x— 1) +y?
2 +y?+2y+1=x*-2x+1+y2
2x+2y =0

x+y=0

16. write 31 + Zi—l in rectangular form.

Soln:
= 1 o 2+ 1 (a-ib)
31+E_ 3i+ 5 a+ib  aZ+b?
_2-14i _ 2 14i
~ 5 5 s
. i(2+i)3
17.Find 1e0?
Soln:
3
i+ _ 1(V22+2) (5 5V5
worl T () W) 2

18.The complex numbers u,vand w are related by i =

% + % Ifv =3 —4iand w = 4 + 3i, Find u in rectangular
form.

Soln:
1 1 3+4i . 1 a-ib
v = 3-4i = 25 hint: a+ib = (az+b2)
1 1 4-3i
woarsi 25
111 74
v w2

_ 25 _25(7-) _7 i
7+i 50 2 2

19.Show that |3z — 5 + i| = 4 represents a circle, then

find its centre and radius.

Soln:

[3z—=(5-0D]|=4
=G93
centre (g,—%) radius g

Hint:|z — zy| = r
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Try yourself
Mz+2—-il<2,3i)|z—2-i =3

(iii)|2z + 2 — 4i| = 2 (iv) |3z — 6 + 12{| = 8
20.If w # 1is a cube root of unity,

atbw+cw?® atbw+cw?
show that + =-1

b+cw+aw? ct+aw+bw?

Soln:

a+bwtcw? o | atbo+c ? _ w?

b+cw+a 2 w ctaw+bw? w?
w(a+bw+cw?) w?(a+bw+ cw?)
T a4+ bw+ cw? a+ bw + cw?

=w+w=-1
21.Find the fourth roots of unity.
Soln:

Given z*=1

(zH)?=1
72 =41
z? =+1
z2=1 z2=—1
z=41 z=4J-1
z=+1 zZ =i

22.Find the cube roots of unity.

Soln:

Given 28 =1
z2—-1=0

E-D@EP+z+1)=0

z—1=0 Z2+z+1=0 z=1

-1+iV3
z=—

23.Show that (? + i)s + (ﬁ — i>5 =—3

2 2 2
Soln:
(Ee) (-0 = oo 2 = 10
=-i(-1- i) +i(-1+:D)
-3

km . . 2k
22.Evaluate Y32 (cos ZT" + isin ZT”)

Soln:
8

2k 2km =0
z (COST+ lSLnT) =

k=0

8 2km | isin 2 =
1+Zk=1(cos 5 T isin 9)—0

2km . . 2km
A (cosT + lSlnT) =-1

23.If w # 1is a cube root of unity, then show that the

following
HA1l-w+0)+(1+w-w)® =128

IVDP - KRISHNAGIRI

(i) (1 + @)1 + 0?)(A + @) ..... (1 + wz“) =1
Soln:
1 (1-w+ )+ (1+w—w?)
=(~w—w)®+ (—w? — w?)®

= (—2w)° + (—2w?)®

=64+ 64 =128
(i) 1+ o)1+ 0?1 + 0N + @) .. (1 + @2
= [(—0)(—)][(—0?)(—w)] ... upto 6 times
=1Ix1x1x1x1x1=1
24.State and prove Triangle inequality

Triangle inequality|z, + z,| < |z;| + |2,|
Proof:

0A = |z1|,0B = |2z,|,0C = |z; + z,|

In A OAC, 0C < 0A + AC

|21 + z3| < |z1| + | 2] = — — — — €Y
Suppose the points are in collinear

R AR A A e )

From (1),(2)

|zy + 25| < |z1] + | 23]

DISCRETE MATHEMATICS
5 MARK
Important hints:

Let * be a binary operation on S

i) Closure property : Va,h €S = axh €S

ii) Commutative property: a* b=b=+a ,Va,b €S

iii) Associative property :
ax(bxc)=(a*xb)*c,Ya,b,c€S

iv) Existence of identity : a x e = e ¥ a = a, e is the

identity element, e € S,Va € §

v) Existence of inverse : a™! is the inverse of a

1

ax al=a'l+xa=e a'€S

1.Verify closure, commutative, associative, existence of
identity, and existence of inverse for
msn=m+n—mn, mnezZ

Soln:

Closure property:

m,neZ, clearly m+n—mneZ

~ closure property true

Associative property:

(L *m) xn=l x (m *n)
(lxm)sn=1l4+m+n—Im—mn—nl+Imn
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=lx(m=n)
~ associative property true
Identity property:
m*e=exm=m
m+e—me=m

e=0eZ

-~ identity property true
Inverse property:
mxmi=mlsm=e=0

— -m
ml=—¢gz
1-m
~ inverse property not true
Commutative property:

m+n=nxm=m+n—mn=n+m-—nm
~ commutative property true

2.Let Abe Q\ {1}. Define *onAbyx+xy=x+y—xy,
Verify closure, commutative, associative, existence of
identity, and existence of inverse properties satisfied by
*on A.

Soln:

Closure property:
x,yeQ\{1}, x#1, y+#1
2> xt+ty—xy#1

x *yeQ \ {1} - closure property true

Associative property:

(exy) #2225 (y +2)

-~ associative property true

Identity property:

X*xe=exx=x
e=0eQ\ {1}

-~ identity property true

Inverse property:

xxx l=xlex=e=0

= e\ (1)
~ inverse property true

Commutative property:

X*Yy=X+y—Xy=yYy+X—YX=y*X
~ commutative property true

3.Verify closure, commutative , associative, existence of
identity, and inverse for

M = {(z i) €ER-— {0}}. * be matrix multiplication

Soln:

Let xbe the matrix multiplication.
Closure property:

LetA=(C Y B=(, ) vxy#0=2xy%0

X y vy
AB = (2xy 2xy) M
2xy  2xy

~ closure property true.

Commutative property :

_ (2xy Z2xy _ (2yx Z2yx
8=(5% 20) P4=(2% 2)

AB = BA
~ commutative property true.
Associative property:
Matrix multiplication always satisfies associative property

Existence of identity property: AxE=ExA=A

G 2DC =G 2

2ex = x
1
e=- L E = f i eM
2 2
-~ identity property true

Existence of inverse property:

11
AxAt=AatsA=F=|2 %)
2 2
L
x xya oay [z 32
(x x)(a a)_ 11
2 2
2ax =+ —a=—
2 4x
W AT = ? ? eM
ax  4x

~ inverse property true

4.Verify closure property, commutative property,
associative property ,existence of identity, and existence
of inverse for the operation x;; on a subset A4 =

{1,3,4,5,9}of the set of remainders
{0,1,2,3,4,5,6,7,8,9,10}.
Soln:
Closure property: L1 13141519
From the table closure Ll 3l4a]5]9
property true. 31300011415
Commutative property: s a1 0593
From the table commutative
5151419131

property true.

. 919 53|14
Associative property:

X414 always satisfies associative property .
Identity property:

[dentity element 1€4

-~ identity property true

Inverse property:

Inverse element of 1,3,4,5 and 9 are 1,4,3,9 and 5

respectively. .. inverse property true
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5.Verify closure property, commutative property,
associative property,existence of identity, and existence
of inverse for the operation +; on Z; using table
corresponding to addition modulo 5.

Soln:
Zs ={0,1234} +]0|1[2(3]4
Closure property: olol1l2(3]4
From the table closure 1 1213410
property true 2 2 3 4 0 1
Commutative property:
4 2

From the table 315 0 I

_ 4lafo]1]2]3
commutative property = =

true

Associative property:

+5 always satisfies associative property.

Identity property:

identity element 0eZ5

-~ identity property true.

Inverse property:

Inverse element of 0,1,2,3 and 4 are 04,3,2 and 1
respectively.

~ inverse property true

6.Verify closure, commutative, associative, identity,
and inverse property for

b
a*b=%v abeQ

Soln:

Closure property:

Clearlya,beQ = ‘lzﬂ eQ

=~ closure property true

Associative property:

a+b+2c

(a*b)*c= "

2a+b+c
4

ax(bxc)=
(axb)*c#ax(b=*c)
~ Associative property is not true

Identity property:
axe=exa=a
axe=a

a+e _

2
e=a
Uniqueness of identity is not preserved
-~ identity property is not true
Inverse property:

~ inverse property is not true

IVDP - KRISHNAGIRI

Commutative property:

a+
axb=bxa=—

~commutative property true

2,3 Marks
1.In an algebraic structure the identity element must be
unique
Soln:

Let e, and e, be the identity element of S
axe, =e *xa=a Va €S

axe,=e *a=a Va€esS

a*e =axe,

e =e;

2.In an algebraic structure the inverse element must be
unique
Soln:
Let a, and a, be the inverse elementofain S
a*xa, =a, xa=e Vaes$s

a*xa,=a*xa=-e Va €S

a*a, =ax*a,

a; =a,

_[0 1 1

3.LetA = [1 1] and B = [0 1] be any two Boolean
matrices of the same type. Find AVB and A A B.
Soln:

ave=[y vl 1l=0 Al

o 1l 11 1

ans=[y dlalo al=l5 3

Try Yourself:
101 0 01 01
LetA = (0 10 1) ,B = (1 01 0),
10 0 1 1 0 0 1

1101
C= <O 11 0) be any three Boolean matrices of the
11 1 1

same type. Find (i) AVB (ii)AAB (ili) AVB)AC (iv)
(AANB)VC.
4.Showthat poqgq=(@P->9) A(q—>Dp)

pla|peqg | p2q | q=p | @G>0 A(@->p)
T[T T T T T
T|F F F T F
F|T F T F F
F|F T T T T

peqg=@P-q9A@-Dp)

MATHS
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5.Show thatp « q = (p A q)V(—=g A —p)

9.Show that -(p < q) =p < —q

p|a |pea|-p| g | prg | —ar-p | GADV(~gA-p) pla|peq | ~peaq) | g p e aq
T[T T F | F T F T T T F F F
T|F| F |F|T]| F F F T ELF T T T
F|T| F [T|F| F F F FIT F T F T
F|F T T|T F T T F|F T F T F
peqg=@AQV(ngA-p) “peg=pe g
6. Show that p —» (~qVr) = —pV(-qVr) 10. Show that p —» q and q — p are not equivalent
Pla|r|=p|-q| —qVr| p—(=gVr) | —pV(=gVr) P | q p—q g
T|T|T| F F T T T T T T T
T|T|[F|F | F | F F F T T F F T
T|F|[T|[F[T]| T T T FlT T F
T|F|F| F T T T T F F T T
FIT|T| T | F T T T p = q and g — p are not equivalent
FIT|F| T/ F F T T 11.Show thatq— p = —-p - -q
FIF[T|[T|[T][ T T T Plq q-p -p —q P> g
FIF|[F|T | T | T T T Tt T F F T
p > (2qVr) = =pV(=qVr) T F T F T T
7.Showthat p—>(gq—->1r)=(pAq)—>T F T F T F F
plajr| g=r |p=>@-=>1) |pAqg|(Ag =T F F " ! T T
T|T|T T T T T =p="r=m
T T F F F T 7 12.Prove that -(pAq) = —pV —q
T F T T T F T Pl a|pra| =wrAg) | -p | ~q [ -pV-q
T|F|F T T F T T|T| T F F F F
FIT|T T T F T T |F F T F T T
F|T|F F T F T F T F T T F T
F|F|T T T F T F F F T T T T
F|F|F T T F T (rrq) = -pVq
p=>(@-1r)=@Aq)—>Tr 13.Verify whether the compound propositions are
tautology or contradiction . ((qu) A —|p) -q
8.Using truth table whether the statements p q pVq -p Ve A-p | (Ve A-w) = q
- (PVq@)V(—p A q) and —p are logically equivalent. T T T F F T
pla|-p | pVg | Ve | wra | (VOV(apAQ) T | F T F F T
T|T|F | T F F F Fyrp T T T T
F F F T F T
T|F F T F F F
((pVq) A —p) - q is a tautology.
F|T| T T F T T
F|F| T F T F T

=(pVq@)V(—p A q) and —p are logically equivalent.
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14.Construct the truth table for (pVq) A (pV-q)

Pl a|pVg | -q| pVag | (»Va) A®V-q)
T| T F F T F
T | F T T F F
F | T T F F F
F | F F T T F
15. show that without using truth table
po@-r)=(Arg) T
Soln: p—(g->7)=-pV(g—r1)
= —pV(=qVr)
= (=pVagVr
=a(pA@Vr
=(Aq—>r

p=@-r=@AqQ—-r

16.Show that without using truth table
peq=@AQOV(-gA-p)
Soln:
peq=@->q)A(g-p)

= (=pVaq) A (pV-q)

= (= A V-V A PV-a)D

= [(=p APIV(=p A =q)IVI(g Ap)V(g A=q)]

= [FV(=p A=q)IVI(q Ap)VF]

= (@ Ap)V(=p A=)
peqg=@AQDV(ngA—Dp)
17. check whether the p — (g — p)is tautology or

contradiction without using truth table.

Soln:

p—(q—=p)=-pV(g—=Dp)
= -pV(=qVp)
= -pV(pV-9q)
= (=pVp)V-g
=TV—q

=T. p—- (q - p)is tautology

DIFFERENTIALS AND PARTIAL DERIVATIVES
Important hints:

linear approximation :

L(x) = f(xo) + f'(x0)(x — x0)

of  _of

Euler theorem : xa + y@ =nf

Degree =n = N.degree — D.degree

IVDP - KRISHNAGIRI

1.Find the linear approximation for

f(x)=v1 + x,x = —1, at x, = 3 Use the linear
approximation to estimate f(3.2)

Soln

f(x)=v1+x, x =3,Ax =0.2and

hence f(3) =vV1+3=2.

’ _— 1 ’ —_ 1 —_
AN e A N e
L(x) = f(xo) + f'(xp)(x — xo)

1 X 5
—2+Z(X—3)—Z+Z

e

f(3.2) =42 =1L(32) = % + Z = 2.050

2.Use linear approximation to find an approximate

value of V9.2 without using a calculator
Soln:

f(x) =vx,x0 = 9,Ax = 0.2
f(9) =3,
FW=gk . F@ =gt
L(x) = f(xo) + f'(xo)(x — x0)
V92 =f(9)+ f' (9 —-9)

1 0.2
=3+:(92-9) =3+ =30333

3fu= sin’l( = ),show that

\/;1“/;
6u+ au_lt
xax yay =3 an u
Soln:

Degree = n = N.degree — D.degree

1
n=1-:=1
2 2

~ f(x,y)is a homgeneous function of degree is

1
=2
By Euler theorem, xg—f+yg—£ =nf

PPN PN
xax (sin w) yﬁy (sin u) ==sinu

2
du au_l
xa+ya—2tanu

e lfutny) = St that x 2 4 y 21 23

.fux,y—\/m,prove axax yay—zu.
Soln:

O
ulx,y) =

Y Jx+ty

MATHS
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Degree =n = N.degree — D.degree

1 3
n=2-1=2
2 2

~ u(x,y)is a homgeneous function of degree is

_3
"3
af af
By Euler theorem, xa + y@ =nf
6u+ au_3
ox yay 2t
x? 2 v av
5.If v(x,y) =log Xty ,provethatxa+y@:1
Soln
2 2
v(x,y) = log (*;37)
X2 + 2
f:ev = y
x+y

Degree =n = N.degree — D.degree
n=2-1=1

~ f(x,y)is a homgeneous function of degree is

n=1

By Euler theorem, xg + yg =nf

dx dy

xE + yE = (1)e”

dx dy
v av
LM + y@ =1

6.Ifw(xy,z)=log (W) find

aw + aw N aw
Yox "V ay "%z
Soln

w(x,y,z) = log(

5x3y* + 7y?xz* — 75y3z*
x% 4 y?

W [(5%y* + Ty*xz" — 75y 2"
f = e¥ = ) +y2

Degree = n = N.degree — D.degree
n=7-2=5

~ f(x,v,2)is a homgeneous function of degree is

n=>5
By Euler theorem, x% +y% + zg—]; =nf
de" de" de"
X yW+za— = (5)e"
aw w aw
a—+y@+ 25> = 5

7.Prove that g(x,y) = xlog (g) is homogeneous,

verify Euler's theorem for g
Soln
9(x,) = xlog (%)
Degree =n = N.degree — D.degree
n=2-1=1
~ f(x,y)is a homgeneous function of degree is
n=1

dg

d
By Euler theorem, x 9 +y @ =

1

ax g

— 29, 09 _ 9 y 9 Y

LHS= X + yay =x4- (xlog x) + yay (xlog x)
=xlog§=g

99 , %9 _
Hencexax+yay—1g

THEORY OF EQUATIONS

@ ax®*+bx*+cx+d=0

% Sum of co-efficients = 0
=>x=1isaroot

% Sum of co-efficientsa+c =b +d
=>x=-1lisaroot

*,

% Otherwise try x = 2 or 3 is a root.

LSolve x* — 10x3 + 26x> —10x+1 =0
Soln:

Given x*—10x% +26x* —10x+1=0
(x*+3)-10(x+1)+26=0
y2—-2-10y+26=0
¥y —10y+24=0
-6)y-4)=0

y=6 y=4%
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Case() x+ % =6 Case(ii) x + % =4

;'cz+1:6 x2+1:
X X
x*4+1=6x x*+1=4x
xX*—6x+1=0 x*—4x+1=0
—b+b2%-4ac —b+yb2-4ac
X=—- X=—-
2a 2a
=3+2V2 =2++3

2.Solve 6x* — 35x% + 62x* —35x+6 =0

Soln: 2|6 -35 62 -35 6
0 12 -46 32 -6

3/6 -23 16-3|0_

0 18 -15 3

6 -5 lUIO_

Reduced equation is

6x2—-5x+1=0

(e -0

3.Solve 6x* — 5x3 — 38x% — 5x + 6 = 0 whose one of the
roots is ; then find the other roots M-23
Soln:

=
3 5
0 2 - <13 -6

3|6 -3 -39 -18 0
0 18 45 18 |—
6 15 6 0

Reduced equation is

6x>+15x+6=10

(c+ ) (x2) =0

(x+2)(x+%)=

3,-2,—=
2

_3,

4.Solvex* +3x* —3x—-1=0

Solm: 1y 3 0 3 -l
0 1 4 4 1
a1 4 a I o
0 -1 3 - [—
3 T [0

Reduced equation is
¥ +3x+1=0
-3+15 -3-5

X=—-", =

2 2

-3+V5 -3—V5
)

x=1,-1,
2 2
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5.If 2 + i and 3 — /2 are the roots of the equation

x® —13x5 + 62x* — 126x% + 65x* + 127x — 140 =0
find all roots.
Soln: Given roots
Other roots

2+i,3-v2
2-i,3+V2

Let assume missing roots a and b.
SR:2+i+3—-vV2 +2—i +3+v2+a+b=13
10+a+b=13
a+b=3
PR : (2+i)(2-i)(3-V2)3+V2)ab=-140
5(7)ab = —140

ab =%= -4
Reduced equation x> —3x—4=0
x—-4)x+1)=0
x=4, x=-1

6If 1+2i and V3 are the roots of the equation
x6 —3x% — 5x* +22x% —39x2 —39x+ 135 =0 find
all roots.

Soln: Givenroots 1+ 2i , \/§

1-2i ,—/3

Let assume missing roots a and b.

then other roots

SR1+2i +V3 +1—-2i +(—/3)+a+b=3
a+b=1
PR (1 + 2i)(1 — 2i)(vV3)(=V3) ab = 135
5(—3) ab = 135
_135 _

ab _—15——9

Reduced equation x> —x—9=0

_ —b+tVb*-4ac
- 2a

_ 1:V12-4x1x-9 _ 14V37

X

2x1 2

7. Solve the eqn 3x> — 16x% + 23x — 6 = 0 if the
product of two roots is 1.
Soln:

23 6

16
Let a,b,c are roots of x° — ?xz + TX—3= 0

abc= c=2
3 -16 23 -6
0 6 -20 6

3 -10 3|_o

~

Reduced equation

3x2-10x+3=0

(3= =o

x=232
3
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8. Solve the equation x> — 9x% + 14x + 24 =0
if it is given that two of its roots are in the ratio 3:2
Soln:

Reduced equation a1 1 -9 14 24
x2-10x+24=0 0 -1 10 -24
1-10 24 0
(x—6)(x—4)=0
x=-1,4,6
Try yourself:
Solve 2x3 + 11x* —9x — 18 =0 J-23
9.Solve 2x® — 9x% + 10x =3 M-22
Soln: 2x*—9x2+10x—3=0
Reduced equation is

2x2—-7x+3=0

-3

—131
x =1, '

10.Solve the equation 2x3 — x> — 18x + 9 = 0 if sum of
two of its roots vanishes.
Soln: Let a, b, ¢ be the roots of

(]

-1 -I8 9
0 1 0o -9
2

0 -18 [0

3 1., 18 9
x> —-x*——x+:-=0
2 2513 .-
2

a+b=0

a+b+c=2 =1
2 2

Reduced equationis 2x?—18 =0

x=3 x=-3
—13 3
x—z,,

11.Solve the equation 9x3 — 36x% + 44x — 16 = 0 if the
roots form an A.P.

Soln:
Let a — b, a, a + b be the roots of
2, 4
¥ogxttox—or=0a- |9 36 44 -16

3 _ 36 19
‘ 0 12 -32 16

bt+a+a+b=4

4 [ 9 24 12 0

a=§

Reduced equation is 9x% — 24x+ 12 =0

12.solve the equation 3x® — 26x% + 52x — 24 = 0 if the
roots form an G.P.

Soln:

a 26 52 24
Let ar, a,= be the roots of x3 — ?xz +5x-7=0
T

al=8 = a=2

Reduced equation is 213 26 50 24
3x2 —20x+12=0 0 6 -40 24
18 5 3 20 12 0
(x-3)(-3)=
2
x—2,6,§

13.Determine k and solve the equation
2x3 — 6x% + 3x + k = 0 if one roat is twice the snm of the

other two roots. 2 6 3 k
Soln: 2 0 4 4 22
Let a, b, ¢ be the roots of x3 | 2 -2 -1 k-2

Given a =2(b +¢)

at+b+c=3
2a+2b+2c=6
3a=6
a=2
Reduced equation is k—2=0
2x2-2x-1=0 k=2
x=ﬂ x=2,1+\[§,1_—‘[§
2 2 2

14.Solve (x — 2)(x — 7)(x —3)(x + 2) + 19 = 0
Soln: (x—2)(x—-3)x—-7)(x+2)+19=0
(x*—5x+6)(x* —5x—14)+19=0
Putx*—5x=y (y+6)(y—14)+19=0
y2—-8y—84+19=0

y*—-8y—-65=0

y =13, y=-5
Case(i) y=13 Case(ii) y=-5
x*—5x =13 x*—-5x=-5
x*-5x—-13=0 x*-5x+5=0
‘= ~bt\b2-4ac _ 5177 x = “b/bP-dac _ 5415
2a 2 2a 2

15.S0lve (2x — 3)(6x — 1)(3x —2)(x —=2) —5=10
Soln: (2x —3)(3x —2)(6x—1)(x—2)-5=0
(6x2 —13x+6)(6x2 —13x+2)—5=0
Put6x? —13x =1y y+6)(y+2)-5=0
y2+8y+7=0
y=-1, y=-=7

Case(i) y=-1 Case(ii) y=-=7

6x* —13x = -1 6x* —13x = -7
6x>—13x4+1=0 6x2—13x+7=0
~b+b2-4ac x=17
X = T ’6
_ 13+/145

12
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16.Solve 2x —1)(x+3)(x—2)2x+3)+20=0
Soln: (2x—-1)2x+3)(x+3)(x—-2)+20=0
(4x* +4x-3)(x*+x—-6)+20=0
(4y-3)(y—6)+20=0
4y* —27y+18+20=0

4y? —27y+38=0

19 8

put x*+x=y

Case(i) yz? Case(i) y=2
19 x2+x=2
x2+x=T X*+x-2=0
4x2+4x—-19=0 x=-2, x=1
—b+y/bZ—4ac
2a
-1+2V5
2

17.Find the polynomial equation

()2 +iv3 (i) 2i + 3 (iii) V5 — V3
(iv) J% ™M2-v3 M2
Soln:
() x=24+iV3 ) x=2i+3
x—2=i3 x—3=2i

(x—3)%* = (20)*
x2—6x+9=—4
x2—-6x+13=0.

2
(x—2)? = (iV3)
x*—4x4+4=-3
2 —4x+7=0

(iii) x:\/g_ﬁ (iv) x:\[‘j__i

2
2 _ _
x* = (V5 -+3) o
x*=5+3-2V15 -
x? — 8 = —2V15 2

(x% — 8)% = (—2V15)"
x* — 1622 + 64 = 60.

4 _ 4 _ 9 _
1627 4 — 0 3x*=20r3x*-2=0

18.Discuss the nature of the roots of equation

() 9x° +2x5—x*—7x*+2=0

fun Signs No.of No.of Real roots
changes

fx) [+ + - - + 2 2 +Ve

feo [- - -+ Io-ve

No. of Imaginary roots= 9-3=6
(i) x° +9x7 +7x° +5x3 +3x =0 J-23
x(x® +9x% + 7x* +5x2+3)=0

x = 0 is a root with multiplicity one

IVDP - KRISHNAGIRI

fun Signs No.of No.of Real
changes roots

fx) |+ + + + + 0 0 +Ve

f==x)|---- - 0 0 -Ve

No. of Imaginary roots = 9-1 =8

-
(i) x® =528 —14x" =0 = x"(x* - 5x—14) =0
x = 0 is a root with multiplicity seven
Fun Signs No.of No.of Real
changes roots

fx) |+ - - 1 1 +Ve

f(=x) |- - + 1 1 -Ve
No. of Imaginary roots= 9-9=10 -

19. If the sides of a cubic box are increased by 1, 2, 3 units
respectively to form a cuboid, then the volume is increased
by 52 cubic units. Find the volume of the cuboid. S-21
Soln: (x + D(x +2)(x +3) —x* =52

x3+6x%2+11x+6—x° =52
6x* +11x+ 6 = 52
6x*+11x—46=0
12 _23

Xx=—=,x=—
6 6

x=2, x= _TZB (not possible)
~ The volume of the cuboid (x + 1)(x + 2)(x + 3)
=3Xx4x5=60
20. Construct a cubic equation with roots
(i) 1,2,and 3
x-—1D)x-2)(x-3)=0
X —6x2+11x-6=0
(ii) 1,1, and —2
x-DE-1Dx+2)=0
X—-0x?-3x+2=0
(iii) 2 ,i, and 1.
@-2)(x-3)x-1=0
x3—%x2+%x—1 =0
23— 7x2+7x—-2=0
21.If a, p and y are the roots of the cubic equation

x3 +2x% + 3x+ 4 = 0, form a cubic equation whose

roots are (i) 2a., 2P, 2y (ii) % % ,%
i) —a,—B,—y (W)LY
Soln:
(i) 2a, 2P, 2y

20x3 +212x% +223x+2%4 =0
x*+4x>+12x+32=0
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Wiy
4x3 +3x2+2x+1=0

(iii) —a, =B, -y
—x3+2x2-3x+4=0
x¥-2x2+3x—-4=0

e By
(w)z’z’z

@)%+ (3) 20+ (2) 3w+ (3) 4 =0
x3+x2+%x+§=0
8x3+8x2+6x+4=0

22.Ifa, B,y and d are the roots of polynomial eqn
2x* + 5x3 — 7x* + 8 = 0, find a quadratic equation
whose roots area + f +y + 8 and afyé.

Soln: Given 2x* +5x3 - 7x2+8=10

5

4 3_7.2 8 _
X +2x 2 X +0x+2—0

a+B+y+8="" apys =7

Required equation is x> — (S.R)x+ (P.R) =0
2_ (5,8 S8 =
x (2+2)x+(2x2)—0

3. 40
x> —x——=0
2" 4

2x2—-3x—-20=0

23. If the equations x* + px + g = 0 and

x% + p'x + q' = 0 have a common root, show that it must

r— r —-q’
be equal to PATTART ) A7,
q-q/ p-p!

Soln: Let us assume ‘a’ be the common root

2
2 _ a _a _ 1
a"+pa+q=0 |P 9 " |1q 11711 p
rrq q 1 1 p/
a? a 1

a+pa+q =0 = ==

2

-

a —
pa'-qpr  q-q

a a
q-q'  p'-p
a-

r— ’ ’
a =2 (o a=9
a-q p-pr

24.If a, 8 be the roots of x2 — 5x + 6 = 0, find o — >
Soln:
a+pB=5 af=6 S21
(@—p) =(a+p) —4af =5"-4(6) =1
a—p==1
a’—p*=(a+p)(a—p)=5(x1) =15
25.If a, 8 be the roots of x? + 5x + 6 = 0, find a? + S
Soln: a+pB=-5, af=6 J-22
a’+p?=(a+p)*—2af = (—5)*—2(6) =13
26.Solve
Hxt—3x2—-4=0
(ii) x* —14x2+45=10

Soln:

@ x*—3x*—4=0 J22 | (ii) x*—14x*+45=0

xt=-1 x2 =4 x2=9 x2=5

x=+V-1 x=+2 x=+3 x=+V5
= +i

27.Find the condition of the equation
x% + px? + qx + r = 0 whose roots are in A. P. S-20
Soln: Letrootsarea—d,a,a+d
sum ofrootsa—d+a+a+d=—-p
3a=-p
-p

a=—
3

() +p () +a(@)+r=o
-p>+3p®—9pq+r=0
2p® +7r=9pq
28.1f a, B, and vy are the roots of the equation
x% + px? 4+ gqx +1r =0 find the value on% in terms

of the coefficients.

Soln:

a+Bp+y=-p; apy=-r
1 _atbty _p_p
Zﬁ}'_ apy -r r

29.1f o and P are the roots of the quadratic equation 2x* —
7x + 13 = 0 construct a quadratic equation whose roots

are a’and gZ. M-24

Soln:

putx® =y 2y-7/y+13=0
2y+13 =17y
2y+13=17]y

2y +13)2 = (7/3)"
4y? 4+ 52y + 169 = 49y
4y +3y+169 =0
30.If a and B are the roots of the quadratic
equation17x? + 43x — 73 = 0 construct a quadratic

equation whose roots are o+2and p+2 .

Solm: 17 43 -73
Roots increase by 2 then 2| 0 -3¢ -18
equation diminish by -2 17 9 |-91

0 -34

Required equation is

17x% —25x—-91=0

17 |-25

31.Find the sum of squares of roots of
2x*—8x3+6x2-3=0
Soln: Let a, B,y and & be the roots of

8 6 3
xt—Cad+2a?2-2=0
2 2 2
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at+tp+y+6=4
af+ay+ ad+py+ps5+yé=3
a’ + B> +y* + 6

=(@+B+y+ 8)*-2@f+ay+ ab+py+
B& +vd)

=@)?*-2(3)=10

-3

3
34 .Solve : 8x2n — 8x2n = 63.

3 =3
solu: 8xz2n — 8x2n = 63

3 =3 64-—1

x2n — x2n =
8
3 1 1
x2n——i= —_—
xZn
3
= 1 1
X =8, =1
oy 8
x2n

2n
x=(2%3 =2 = 4"

34.Solve : 2\[5+3 a_b,oa
a x a b
solu:Z\F-f—S\/E:E_g_ﬁ_a
a x a b
x b a2 b
2\[—:— 3 ===
a_a X a
E_b E_b
a_ 2a x  3a
X_bz a b2
a_ 4a? x  9q?
_b? _9a®
*T4a =72

35. Find all real numbers satisfying 4¥ — 3(2**2) 4+ 25 = 0.

solu: 4% —3(2**2) + 25 =0
(25" —3(22) +25 =0
(2¥)2 —12(2¥) +32 =0
y = 2% s1a15
y2—12y+32=0
-8uy-4=0

y=8y=4
2*=8=23%2*=4=22
x=3x=2
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PROBABILITY DISTRIBUTIONS
1. Asixsided die is marked ‘1’ on one face, ‘2’ on two
of its faces, and ‘3’ on remaining three faces. The
die is rolled twice. If X denotesthe total score in
two throws. Find (i) The probability mass function.
(ii) The cumulative distribution function.(iii)

P(3 <X < 6)(iv) P(X = 4).

MATHS

Soln: The random variable X +[1 22333
takes the value 2,3,4,5 and 6. P23 [3]4/4]4 L

23 |4(4|5]5]s

X 2 3 4 s 6 2 (3|44 |5]|5]5

PMF | T T 4 11011279

3 | 36 | 36 | 36 | 36 3|4]|5|5|6|6]|6

CoF | 1 [ 5 |15 |27 |36 J|4[s|s|6|6]|6

36 | 36 | 36 | 36 | 36 3|4|5(5(66]6

ii)P(3<X<6) =P(x=3)+P(x=4) +P(x =5)
4 112 26
T 36 36 36 36

(iV)P(X=24)=P(x=4) +P(x=5)+P(x=06)
o, 1,95 _ 31
T 36 36 36 36
2. A six sided die is marked ‘1’ on one face, ‘3’ on two of its
faces ,and ‘5’ on remaining three faces. The die is rolled
twice. If X denotes the total score in two throws. Find (i)

The probability mass function (ii) The cumulative

distribution function.(iii) P(4 £ X < 10) (iv) P(X = 6).

Soln:

+[1[3[3]5 5[5
The random variable X takes TRt 8 [ Tic &
the value 2,4,6,8 and 10. 3(4(6(6(|8 |8 |8
X T T T = 3(4(6(6(8 |8 |8
PMF [ 1 [ 4 [10 [ 12 [ 9 5|68 (8|00 10
36 | 36 | 36 | 36 | 36 ARAE AR AR ARIRED)
cpe [ 21 5 [45 ] &30 5|68 (8|00 10

36 | 36 | 36 | 36 | 36

ii)P(4<X<10) =P(x=4)+P(x=6) +P(x =8)
4 o 12 26
T 36 ' 36 36 36

(iv) P(X = 6) = P(x = 6) + P(x = 8) + P(x = 10)
_ 10,12 9 31

T 36 36 36 36
3.A random variable X has the following probability mass

function.

x 1 2 3 4 5 6
f(x) k 2k 6k 5k 6k 10k
Find (i) P(2 < X < 6) (i) P(2 < X < 5) (iil) P(X < 4)
(iv)P(3 < X)

Soln: Given f is P.M.F
FXf@) =1
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k + 2k + 6k + 5k + 6k + 10k =1

1

30k=1 = k=—

30
x 1 2 3 4 s 6
F(x | 1 2 6 5 6 |10
30| 30| 30|30 | 30| 30

) P2<X<6)=P(x=3)+P(x=4) +P(x=5)
6 5 6 z

30 ' 30 30 30

(i) PR<X<5)=P(x=2)+P(x=3)+ P(x =4)

2 6 5 13

30 30 30 30
iPX<4)=Px=1)+Px=2)+P(x=3)+ P(x=4)

i .2 6 5 14
+ot—=—

T35 30 T30 30
(ivyP3<X)=P(x=4) +P(x=5)+P(x=6)

5 6 10 21
2w tnt% =3

4. Arandom variable X has the following probability mass
function.

X 1 2 3 4 5
f(x) | k* | 2k?* | 3k? | 2k | 3k
Find () P2 <X <5 (i) P(3<X)

Soln: Given f isPMF -~ Y f(x)=1
k? 4+ 2k? 4+ 3k?+2k +3k =1
6k*+5k—1=0

k=-1,k=1
6
x 1 2 3 4 5
fo | L [ 2 [ 3 [ 2 12 [3 18|
3 |36 [36 | 6 36 |6 36

NP2<X<5=Px=2)+P(x=3) +P(x=4)
2 3 12 17

36136736 36
18 _ 30

(ii)P(3<X)=P(x=4)+P(x=5)=§+£_36

5.The cumulative distribution function of a discrete

random variable is given by find

0 ;—ee<x<O0

> 0<sx<1

% il<x<2
FRr=14 2 <x<3’

s ’ =x

2 ;3<sx<4

10

1 A< x < oo

(i) The Probability mass function f(x)
(i) P(X <3)
(iii) (i) P(X = 2)

Soln.

i)The values of the discrete random variable X

are 0,1,2,3,4.

X 0 1 2 3 4
fx) |1_5 1 2 1 1
210 10 10 10 10
INPX<3)=PX=0)+PX=1)+PX=2)
_5.1.2_8_4
10 10 10 10 5
) PX =2)=PX=2)+P(X =3)+P(X =4)
2, 1 1 42
710 10 10 10 5
6.The cumulative distribution function of a discrete
random variable is given by
0 ;—oo < x < —1
015 ;—1<x<0
_J035 ;0<x<1
Fm‘%o.eo l<x<2
logs ;2<x<3
kl ;35 x <o
Find (i)the probability mass function
(il )p(X < 1) and(iii)) P(X = 2)
Soln:
The values of the discrete random variable X
are —1,0,1,2,3.
() The Probability mass function f(x) :
x ~T 0 1 2 3
F(x) 0.15 0.35 0.60 0.85
&) 0.15 0.20 0.25 0.25 0.15

P(X<1)=P(X=—-1)+P(X =0)
=0.15 + 0.20 = 0.35

i) P(X>2)=P(X=2)+P(X =3)
=0.25 + 0.15 = 0.40
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4.INVERSE TRIGONOMETRY
5 Marks

Important Hints:

tan"'x + tan"ty = tan™* (H—y) ,
1-xy

XxX—=y
tan~1! tan" v = ¢ —1( )
an “Xx an -~y =tan 1t x

cos™lx+cosTly =cos T (xy —J (1 —x2) J1—y2)

1.If a4, a,, a3 ...a, is an arithmetic progression with

common difference d, prove that

d d
tan [tan‘1 (—) + tan™! (—) +
1+ aa; 1+ a;as

d a,—a
+ tan™! ( )] ==
1+a,a, 4 1+ a4a,
soln
tcm'l( ) = tan™! (ﬁ) =tan"'a, — tan"'a,
1+aiay 1+aia;
— — asz—a — —_
tan 1( ) = tan™! (#) = tan"la; — tan"la,
1+azas 1+azas

tan—1 (—) — tan-1 (M)
1+anan_q 1+apqa,

=tan"‘a, — tan"‘a,_,

d d d
tan~t ()t () et ()
1+aa, 1+ azaz 1+aya,-1

— tan1 -1
=tan 'a, —tan"'ay

d d
tan [tan‘1 (—) + tan™t ( ) +
1+a,a, 1+ azaz

rean (o)
an 1+ apan—4
= tan[ tan"'a, — tan"'a,]
a, —a —a
= tan Itan“l( n_1 )] i
1+a,a, 1+a,a,

3
2.prove that: tan~'x + tan™! (%) =tan! (3x ad ) s

1-3x2
lxl < 1/V3
soln
2x
2x Xt —>3
tan'x + tan™! ( ) tan™! 1-—x
1—x2 1 x( 2x )
1—x?

3 tan‘l(x_X3+2x)
1—x2—2x2
=tan™! <3x — x3)
1—3x?
3.Show that tan ' x + tan™ 'y + tan™'z =

— X+y+z—xyz
tan 1 (7)
1-xy-yz—-zx

Soln:

IVDP - KRISHNAGIRI

tan'x+tanly+tan 'z

x
=tan! (
1

(1x—+ xyy) tz

1-(7=5)

+y )
— xy) + tan™! (z)

= tan

- tan-! ([x+y+2(1 —xpl/a —xy)>
[1-xy—(xz+y2)]/(1-xy)
x+y+z—xy2)

=tan™! (—
1-xy—yz—zx

MATHS

4.If tan™' x + tan~! y + tan"'z = & then show that

x+y+z=xyz
Soln:

tan'x +tan 'y +tan 1z

=tan™! (x+y
1—-xy

(=) +2

1-({=5)z

) + tan™! (2)

=tan™!

_ tan-1 ( [x+y+z(1—xy)]/(1—xy) )
[1-xy—(xz+y2)]/(1-xy)
tan"'x +tan 'y + tan"z
xX+y+z—xyz )
1-xy—-yz—:zx

=tan™! (

x+y+z—xyz

—————=tanwt =0
1-xy—-yz—zx
x+y+z—xyz=0
XxX+y+z=xyz

5. Find the number of solutions of the equation

tan! (x— 1) + tan"'(x) + tan™! (x + 1) = tan™! (3x)

Soln:

tan™t (x — 1) + tan™* (x + 1) = tan™* (3x) — tan™* (x)

_ x-D+x+1) _ _ 3x —x
tan™* (1—(x—1)(x+1)) = tan™* (1+3x(x))

2x . 2x
1—-(x2—1) 14 3x2
2x(1 + 3x%) = 2x(2 — x?)
2x + 6x3 = —2x3 + 4x
8x*—2x=0
Given equation has 3 solutions
6.Solve tan~! (S) +tan™! (%) = Z_
Soln: Given tan™! C—:;) + tan™! (i—:;) = %

x—1 x+1

tan-1 x—2 " x+2 n
1_(x—l )(x+1) 4
x—2 x+2
(x=1)(x+2)+ (x+1)(x=2) _ L
(x=2)(x+2)— (x=1)(x+1) tan 3

x%—x+2x—-2+x%+x-2x—2
2 2 =1
x2—4—(x%-1)
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1
x—iﬁ.

7dfcos'x+cosly+coslz=mand0< x,y,z <1,
then show that x% + y? + z% + 2xyz = 1.

Soln
Given,cos *x+cosly+coslz=m

coslx+cosly=m—coslz

cosTH(xy — 1 —x%/1 —y?) = cos™!(—2)
et m - ToR T

x2+yr+ 22+ 2xyz=1.

8.Draw the curve sin x in the domain [— g, g] and

sin~xin[-1,1]

¥ sin'x

3
R

Domain [—g;—z] - [-1,1] Domain: [-1,1] — [—gg]

9.Draw the curve cosx in the domain [0.7] and cos'x

in[-1,1]

cosy im [0, x) Vo COE X

0

| =

[
r

_l‘

Domain:[0, w] - [—1,1] Domain :[-1,1] - [0, &]

10.Draw the curve tan x in the domain (— g,g) and

tan"'xinR

Domain: (—gg) - R

Domain: R — (—E,E)
2’2
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DIFFERENTIAL EQUATIONS

1. The rate of increase in the number of bacteria in a certain
bacteria culture is proportional to the number present. Given
that the number triples in 5 hours, find how many bacteria
will be present after 10 hours?

Soln:
Let A be the no.of bacteria at present
dA 4
—
dt
= Y -4 t A
dat a1
= A=CeM———5 (1) ¢
34,
Let A, be the initial no. of bacteria 10 B

ie, t=0,A=A4,

(H)=A4,=Ce® = Ay=C

W A= Ageht — ——— (2)

Put A =34, at t=05

)= 34, = A" = 3=e5

A=2att =10 A=Az el = A= Ay(e5)?
= A=A4,(3)% = 94,

2. Find the population of a city at any time ¢, given that the
rate of increase of population is proportional to the
population at that instant and that in a period of 40 years the
population increased from 3,00,000 to 4,00,000.

Soln:

Let A be the population of a city at present

Z—A « A t A

t 0| 300000
da

= = kA 40 | 400000

= A=CeM ———— (1) t 17

Let 3,00,000 be the initial population of a city

ie, t=0,4=30000

(1) = 3,00,000 = Ce® = 3,00,000 =C

~ A =3,00,000ek — ——— (2)

Put A =4,00,000 at t = 40

(2)= 4,00,000 = 3,00,000e4°k
= %: et = log(g) =40k = k =$log (s)
A= 3,00,000e$‘"9(§)t = A= 3,00,000(%)4_1!

3.The engine of a motor boat moving at 10 m / s is shut off.
Given that the retardation at any subsequent time (after
shutting off the engine) equal to the velocity at that time. Find
the velocity after 2 seconds of switching off the engine.
Soln:

Let A be the no.of bacteria at present

dA 4
—
dt t A
= ¥“__4 0 10
ar
2 2y
= A=Ce'———— (1)

Let 10 be the initial velocity

IVDP - KRISHNAGIRI

ie, t=0,4A=10

(1)=210=Ce® =10=C
wA=10e"t — ——5 (2)

A=?att =2

2)=A=10e"2(or) =4=10/,

4.Suppose a person deposits 10,000 Indian rupees in a bank
account at the rate of 5% per annum compounded
continuously. How much money will be in his bank account 18
months later?

ISH(;EA be the no.of bacteria at present K=0.05
Z—? < A t X
= £ =0.054 105 10’300
dt : ;
= A=Ce"® ———— (1)

Let A=10,000 be the initial deposit

ie, t=0,4=10000

(1) = 10,000 = Ce® = 10,000 =C
~ A=10,000e"%" — ——— (2)

putt = 221.5 then A=?

3
(2) = A =10,000e"G = 4 =10,000%075

5.Assume that the rate at which radioactive nuclei decay is
proportional to the number of such nuclei that are present in a
given sample. In a certain sample 10% of the original number of
radioactive nuclei have undergone disintegration in a period of
100 years. What percentage of the original radioactive nuclei will
remain after 1000 years?

Soln:
Let A be the no.of bacteria at present
dA A
—
dt
94— kA
dt
= A=Ce™® ———— (1)
Let A, be the initial no. of bacteria
ie, t=0A=4, t A
0 0 100
(1)=>A0=Ce = Ay =C 100 90
s A= Aoe_kt I (2) 1000 ?

Put A=%AD at t = 100

9

@)= 24y = Age 100
= L= 100k — k=L (i)
10 100 10

t = 1000, then A=?
(2) > A= Ayje —1000k— 4 = Aﬂe‘l"“‘)[f_&#"g(%)]

° 10
A 2 9
= —_—= elOlng(w) = (—)
4y 10
Percentage of radioactive nuclei

A 9110 910
- = (= —_0
X100 (%) x 100 (or) 255%
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6.Water at temperature 100°C cools in 10 minutes to 80°C in a
room temperature of 25°C .Find(i) The temperature of water after
20 minutes (ii) The time when the temperature is 40°C.

[log% = -03101;l0g5 = 1.6094].

Soln:
d—TocT—Tm t | TS
dt 0 | 100
= ‘;—:zk(T—Tm) 108 | &
20| ?
T —T,, = Cekt
= - e 5
=T —25=Ce" - ——— (1)
Put T=100 at t=0
(H)=C =75,
(1) = T —25=75e" — —— (2)

Put T=80 at t=10,
(2) = 80-25 =75¢'%% = 55 = 75¢*°

55 _ p10 =610k=1_1=k=ilog(£)
75 15 10 15
Put t=20, T=?

2
(2) > T = 25 = 75¢2% =T=25175(¢1%)? =T=25+75(32)

=T = 65.33
Put T=40, t=?
_ ket 15 _ kt 15y _
(2) > 40-25=75¢" = =e =>log(75)_kt
=1 15
o9 (75)
!
= 15009 (33)¢

¢ = 10log (%)

)

lag( 1
7. At 10.00 A.M. a woman took a cup of hot instant coffee from
her microwave oven and placed it on a nearby Kitchen counter to
cool. At this instant the temperature of the coffee was 180°F, and
10 minutes later it was 160°F . Assume that constant temperature
of the kitchen was 70°F . (1) What was the temperature of the
coffee at 10.15A.M.? (ii) The woman likes to drink coffee when
its temperature is between 130°F and 140°F.between what times
should she have drunk the coffee?

]

=t =53.46 min

=

@

Soln:

d—TocT—Tm————> €))

dt ¥ T S

= S = k(T —Ty) 0 | 180
=T-T, =Ce 10|10

=T-70=Ce - ——— (2) I 70

At T=180 at t=0 7 130

(2)=C =110 ? | 140

(2)= T -70 = 110" — ——— (3)
At T=1600 at =10

(3) = 160 — 70 = 110e1%*

90
- elO = —
110

1

N
= ek = (_)10
11

Att=15, T=?
(3)=>T —70 = 110e**
=T=70+110e'%*

E
=T=70+110 (i)“’
11
— T =151.33
At T=130, t=2

(3) = 130 — 70 = 110ekt

= 20—kt
110
6
= log (H) =kt
6y _ L 2
= log (H) 10 log (11) t
6
o(iy) 4 3020 min
log(35)
At T=140, t=?

140 — 70 = 110e*t = 7>
110

log () = 5toa ()¢
1o )
()

She drunk coffee between 10.22 min to 10.30 min.

=eM = log (1—71) =kt=

=t = 2252 min

8.A pot of boiling water at 100°C is removed from a stove at time
t=0 and left to cool in the kitchen. After 5 minutes, the water
temperature has decreased to 80°C , and another 5 minutes later it
has dropped to 65°C. Determine the temperature of the kitchen.

Soln: t T 3
ar
Pl T—Ty
ar 0 100
= = k(T —T,) 5 80 .
=T-T,=Ce"——— (1) 10 65
At T=100 at t=0
1)=100-T,,=C
()= T-T,=(100—T,e" — ——— (2)
At T=80 at t=5
(2) = 80 —T,,, = (100 — T,,)e5k
— oSk — 80=Tm
e = 100-Ty,

At T=65 at, t=10
(2) = 65—T, = (100 — T;,)e'*
65— T,
T100-T,
65—Tpm 80—Ty, \ 2
100-Ty (€%)* = (IOO—Tm)
(65 — T;,)( 100 — T;,,)=(80 — T,,)?
T =20
9.A tank initially contains 50 litres of pure water. Starting at time
t =0 a brine containing with 2 grams of dissolved salt per litre
flows into the tank at the rate of 3 litres per minute. The mixture
is kept uniform by stirring and the well-stirred mixture
simultaneously flows out of the tank at the same rate. Find the
amount of salt present in the tank at any time #> 0 .

= el

Soln: % =N - oUT

ac

12 STD - VETRI NAM KAYIL *FREE EDITION NOT FOR SALE



4 50-0.014
dt

24 = _0.01(A — 50000)

dt

= A-5000=Ce 00l — ——— (1) t A
Put A=100,t=0 0 100

()= 100-5000=C = C=-4900
~ A —5000 = —4900e 001

10.The growth of a population is proportional to the number
present. It the population of a colony doubles in 50 years, in how
many years will the population become triple.

Soln: Let A be the no.of bacteria at present
dA

— A
dt

dA
= E_kA t J .
= A=Cef———— (1) . .
Let A, be the initial f bacteri 2 o %0
et A, be the initial no. of bacteria t, | 986

ie, t=0.4=A4,

()2 4,=Ce® = A, =C

v A=Agett ———— (2)

Put A=2A, at t =50

(2) = 24, = Aye®® =2 =¢%
1
50
Put A=34, att =?
(2) = 34, = Age™®

=3=e= log3 =kt

=k =—=log2

= log3 = (;—OngZ)t

t=5022

log2

11. A radioactive isotope has an initial mass 200mg, which two
years later is 50mg . Find the expression for the amount of the
isotope remaining at any time. What is its half-life? (half-life
means the time taken for the radioactivity of a specified isotope to
fall to half its original value).
Soln: Let A mass at present

A t A

“ 0 200
a _

= - kA 2 150

= A=Ce™™———— (1) - 100

Let 200 be the initial mass

e, t=0,4=200

(1) = 200 = Ce® = 200 =C
W A=200e7" ————(2)
PutA =150 at t =2

(2) = 150 = 200e %

= %: e %k = log (i—) = -2k
Put A=100 at t =?

(2) = 100 = 200e**

= %:ekt = log(é):kt
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12. In a murder investigation, a corpse was found by a detective at
exactly 8 p.m. Being alert, the detective also measured the body
temperature and found it to be 70°F. Two hours later, the
detective measured the body temperature again and found it to be
60°F. If the room temperature is S0°F, and assuming that the body
temperature of the person before death was 98.6°F, at what time
did the murder occur? [log(2.43) = 0.88789;10g(0.5) =

—0.69315].

Soln

dar S

a T t A
ar _ 0 A

= E = k(T - Tm) 0

=T T, =Cek 50 | 24,

? 34,

=T -50=Ce* - ——— (1)

Put T=70 at t=0

MH=cCc =20

(1) = T —50 = 20ek — ——— (2)

Put T=60 at t=2
(2) = 60-50 =20e2*

2k _ 1 _1 L
= e* == :k—zlog(z)
Put T=98.6, t=?
(2) = 98.6 — 50 = 20e**

48.6 _ pt _ 1 \
= == e = log(2.43) = kt = log(2.43) = log (5) ¢

¢ =209C4D 356

tog(3)
~ the murder time is 8 — 2.56 = 5:30 PM

13. A tank contains 1000 litres of water in which 100 grams of
salt is dissolved. Brine (Brine is a high-concentration solution of
salt usually sodium chloride) in water runs in a rate of 10 litres
per minute, and each litre contains 5grams of dissolved salt. The
mixture of the tank is kept uniform by stirring. Brine runs out at

10 litres per minute. Find the amount of salt at any time 7.
dA

Soln: — = 1IN —0OUT
dt

d_A=6—iA:300_3A t

dt 50 50
w3, 0 0
= = —(4-100)

-3

= A-100 = Ce5' — ——— (1)

PutA=0,t=0

)= -100=¢C

3
A —100 = —100e5s0

14.The equation of electromotive force for an electric circuit

L . . . . di
containing resistance and self-inductance is E = Ri + L d—:, where
£ is the clectromotive force is given to the circuit, R the resistance
and L, the coefficient of induction. Find the current / at time ¢
when £ =0.

. . di

Soln: Given E = Ri + Ld—;

di | Ri _E R E
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R
Integrating factor, IF—el?dt =/ 1% = o7
Complete solution i(IF)=[ Q(IF)dt + ¢

Rt
. Rt E/ R B pfeT
z(eL)—fL(eL)dt+c = el = E)+C
RtL
= —+ce T
Rt
putE=0 = i= ce T

1.Matrices and Determinants

1. Find the inverse of the matrix [a b]
b c d
_[a — _
soln: A= [c d] |A] =ad —bc
Al = i(alde)
|Al
a1 [ d —b]
ad —bcl— a

Try yourself:

Find the inverse of(i) [cose —sine] (ii) [_2 4 ]

sin@ cos@

2.If A=[_85 _34],then prove that
A(adjA) = (adjA)A = |A|L. S-21,5-20
A_[8 —4 a3 4
Soln: A [_5 3 ] = adjA = 5 8]
Al =24—-20=4

an=4[g 3=[5 4l
= §
(ade)A:[g 2]

AadjA) = (adjA)A = |A[l

3 2], [-1 -3 ‘
3.IfA—[7 5],8—[5 Z]thenprovethat
(AB)"1 =B1A"1,

a3 21[-1 -31_[7 -5
Soln: AB‘[7 5“5 2]_[18 —11]

|AB| —77+90 = 13
L_a[-11 5
(AB)~ “i 7l .(1)3

_ _ 1_ 1
Bj=-2+15=13 B~ _13[_5 _1]

_ _ _ _1_1 5 -2

Al=15-14=1 A11_15_7 3]
—1p-1 _ 1 [—
B-1A _13[_18 i - Q)

(AB)"t=B71At
Try vourself
_[0 =31, p_[-2 -3
If A—[l 4 ], B—[ 0 _1] then prove that
(AB)"! =B1A! $-20,)-22
4. IfA= [i ] then prove that (AT)™! = (A™)T M-20

Soln:

2 9 T_[2 1
A [1 7 A =1g 7]
[A|=14—-9=5 [AT|=14-9=5
4 17 -9 Tt
_E[—1 2] (49

-3l% Fl-o
wy=¢% Sl-o

9
(AT)—I — (A—l)T

5.8.T. [c?se —sing is an orthogonal matrix. M-23
sin@ BcosB, p p o
. 4 _ [cost —sin T _ [ cos sin
Soln: 4 [sine cos9] [—sine cosé

10
0 1
T
AA= [0 1] !
AAT = ATA=1
A i8 an orthogonal matrix

6. If A=[_51 _32], find x and y such that
A% + xA + yI = 0. Hence find A~1.
Soln: x = —[5 + (—2)] = —
=|5 - -
=2 l=-10+3=-7
AZ—3A-71=0
AZATT —3AAT1 - T7IAT =0

AAT=[ =1

A-31—-7A"1 =
A-31=7A""
AT = [—51 —32] B [g
112 3
7[—1 —5]
7IfA[5 2] [14 7] then find A.
Soln: Let B = [ 1 _2] 14 7]

=[7 JGE )
=-_7[—271 ;Z]
A:[i —12]

‘01], B= [3 | ] and C = [ find X such

1

8.IFA = [; 2 2]

that AXB=C.
Soln: A™?! =% _02 ﬂ B! =é[_11 g]
AXB=C = X=A"1CB™"

ng[o 1] 1 1] [1 2]

1 3
10[0 o”—1 A
10]
10 0
0 1
X_[O O]
0 -2 0
9.1f adj(A)=| 6 2 —6] find A”1. J-23
-3 0 6
0 -2 0
Soln:|ladjA|=|6 2 = 2(36 —18)
-3 0 6
=36
. 0 -2 0
A=tmedA=ti6 2 6
-1 2 2
Try:adjA)=]1 1 Z] aflat, A7 o sraine. M-25
2 21
1 0 1
10. If adj(A)=| 0 2 0|find adj(adjA)
T 0%
Soln: adj(A) = 20 -
1 0 1 01 -10
01 10
2 0 0 2

2 0 2\" /2 0 -2
adj(adiA)=(0 2 o) =(0 2 o)
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Try vourself

2 -1 3
fA=|-5 3 1] find |adj(adjA)| M--24
-3 2 3
27 a4 2
11.Ifadj(A) = [-3 12 —7] find A.
2 0 2
2 4”2
Soln:  adj(A)=[|-3 12 -7
2 0 2
ladjA| = 2(24 — 0) + 4(—6 — 14) + 2(0 + 24)
= 48— 80 + 48
- 16
s 20 24\T 12 -7 -3 12
adj(ade)=<8 8 8) 02 =20
L 8 12 4 2 2 -4
-(20 8 8)
24 8 12
A=+——adj(adjA) +1<§gg g)
=+ -——adj(adjA) = +-
Viadjdl “\24 8 12

6 21
=J_r<5 2 2)
6 2 3
12,154 1 £41X], then show that
—tanx 1

_ 2x -—sin2x
ATA 1_ cos .
[sian cos2x ]

Soln: AT=|[ 1 T4 = 1+ tan?x
tanx 1
AL = 1 1 —tanx]
) sec?x tami 1
ATA-1 = 1 —tanx —tanx
secZx [tanx 1 ] [tanx 1 ]

_ 2x —sin2x
ATA-1-[€0S
[sian cos2x ]

01 1 .
1 0 1[,then show that A~!=-(A% — 3I)
110 z
Soln: A3 +xA?+yA+zI=0
x=—(0+0+0)=0;
Z10 1,0 1,0 1 _ ..
v=[] o+ f 8|+1‘1 01_13' .
Z=_|A|=_[O1 o|_1|1 0|+1‘1 1]
=—[0—1(=1) + 1(1)]
=-2
A2 4042 -34-21=0
AN (AP =34-20)= 0
A*=31-2A1=0
A? =31 =2A7"
Al= %(A2 —-3D

13.1f A=

8 1 4
4.IfA=C1 4 4 7|, Show that A=1 = AT,
1 -8 4
8 1 4 -8 4 1
Solm: A=_f4 4 7 AT=[1 4 —8]
1 -8 4 4 7 4
.[81 0 0 10 0
AAT=8— 0 81 0f=|0 1 of=
0 0 81 0 0 1
AAT =1
AT = A"

cosax 0 sina
15. If F(a) = 0 1 0
—sina 0 cosa

S.T. [F(a)]™! = F(—a).

IVDP - KRISHNAGIRI

MATHS

cosaa 0 sina
Soln: F(a)=[ 0 1 0 ] M-23
—sina 0 cosa
cosaa 0 —sina
F(—a)=[ 0 1 0 }
sina. 0 cosa
1 0 0
F(o) F(—a) =|0 1 0|=1 -
0 0 1
F(a) F(—a) =1
F(—a) = [F()]™*
16. Find the rank of the matrix
1 1 1 3] 2 -2 4 3
@M|z -1 3 4 (i)|-3 4 -2 —1]
5 -1 7 11l 6 2 -1 7
1 1 1 3
Soln: (i) A=1|2 -1 3 4] Q
5 -1 7 11
1 1 1 3
~[0 -3 1 -2| R,—>R;—2Ry; R3 > R;—5R;
0 -6 2 —4
1 1 1 3
~[0 -3 1 —2] R; = R; — 2R,
0 0 0 O

The number of non-zero row’s is 2
2 -2 4 3 ]

~p(d) =2

(iA=|-3 4 -2 -1

6 2 -1 7
2 =2 4 3
0 2 8 7| R,—»2R,+3R;; Ry—Ry—3R,
0 8 -—-13 -2
1 1 3
~10 -3 1 -2
0 0 —45 =30
The number of non-zero row’s is 3 ~p(Ad) =3

17.Find rank of the matrix by minor method
1 -2 3 3 2 5

@2 4 —6] J-22 (ii) [1 1 2
5 1 -1 3 3 6
Soln:

R3 = R3 — 4R,

1 -2 3
2 4 -6
5 1 -1
=1(—4+6) +2(=2 +30) + 3(2 — 20)
=2+56—54

=4£0 ~.p(A)=3

Al =

2
(i) 14| = 1

3 5
1 2
3 3 6
=3(6-6)—2(6—-6)+53-3)=0

~p(A) <3
Consider 2 X 2 minor |i i‘=3—2=1¢0

Lp(A) =2

01 2 1
0 2 4 3}s-21 (i)
8 1 0 2

Try vourself: Find the rank (i)

1 2 -1 13
3 -1 240 Giiy| 4 -7
1 -2 3 3 4
1 -1 1

m-24

18.Solve by inversion method 5x + 2y = 3,3x + 2y = 5.
Soln: M-22

G 6)-0
1-G =)=

A= i(—zs _52)
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1,
6)=3)
(y) = (_4 )
Try yourself:Solve 2x + 5y = -2, x + 2y = -3 M-25

19.Solve by cramer’s method ; +2y =12, §+ 3y =13.
I
Som:a=|° 5|=9-4=5

2.
1_|}53 1%|—36 26 = 10
b= 13‘—39—24:15
1 4, 10
x A 5
15
Y=A T T

1
x=§, y=3
20. Solve the system of equations x + 2y + 3z = 0 ;
3x+4y+4z=0; 7x+10y+12z=0

1 2 310
Soln: (A|B) = (3 4 4 O)
7 10 1210
1 2 310
~<O -2 =5 0) R, - R, —3Ry;
0 —4 -9l0
R; - R; —7R;
1 2 310
~ (0 -2 =5 0) Rg - Rg - ZRZ
0 0 110

The system has only Trivial solution
x=0, y=0, z=0

21.A = [_01 5] find inverse of non singular matrix by using

gauss jordan method.

som: (aln=(° 3| Y)

1 610 1
(0 5l1 0) Ry o R,
1
:( ‘ O) R, » (=1DR,
R2—>§R2
6
1 0|%s ‘1)
= Ry = Ry + 6R,
0 11/5 0
6/ _
|5 7
1/5 0
1 _1[6 =5
A sl 0]

22. Solve the following system of linear equations by matrix
inversion method: x +y+z—-2=0;
6x—4y+5z—-31=0; 5x+2y+2z=13

1 1 1\ x 2
Soln: (6 —4 5) (y) = (31)
5 2 2/ \z 13
1 1 1 X 2
LetA = (6 —4 5) , X = (y) , B= (31)
5 2 2 z 13
1 1 1

lAl=]6 —4 5
5 2 2

=1(=8—10) — 1(12 — 25) + 1(12 + 20)

=18+ 13+ 32
=27#0 « A 'exist
(-8-10) (25-12) (12+20)\"
ajd=| 2-2 @-5 (5-2)

(5+4) (6-5) (—4—6)
-18 13 32\ 4 5 6 -4
=( 0 -3 3) 2 25 2
(_%8 0 %0) Y5 6
=113 -3 1
32 3 -10
18 0 9
At m(ad]A) (13 -3 1 )
32 3 -—10
18 0 9 2
X= A—lB——< —3 1 )(31)
—10/ \13
36+0+117
26 — 93+13)
64 4+ 93 — 130

-,
-+
()

HN()J \,|.a

Try yourself
2x1+3x,+3x3=5, x;—2x+x3=-4, 3x;—x, —2x3=3

-4 4 4 1 -1 1
23.0IfA=-7 1 3 (and B =|1 -2 —Z] , find the
5 -3 -1 2 1 3

products AB and BA and hence solve the equations
x—y+z=4;x—-2y—-2z=9; 2x+y+3z=1

8 0 0
Soln: AB =0 8 0] = 8l
0 0 8
AB =8I,
Similarly BA = 81,
B =24
8
-4 4 4
“Bi=21-7 1 3
5 -3 -1

Given system of equation can be written into matrix form

(1= 2)0)-()
o(3)-(3)
=il 4 3)6)

X 3
&)- ()
z -1
24. Solve the linear equations by Cramer’s rule: J-22

3x+3y—-z=11; 2x—y+2z=9; 4x+3y+2z=25
Soln:
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3 3 -1
A=12 -1 2
4 3 2

=3(-2-6)—34-8)—1(6+4)
=-24+12-10=-22

11 3 -1
A=]|9 -1 2
25 3 2

=11(—2 —6) — 3(18 — 50) — 1(27 + 25)
= —88+96—52=—44

3 11 -1
A=12 9 2
4 25 2

=3(18 — 50) — 11(4 — 8) — 1(50 — 36)
=—96+44—14 = —66

3 3 11
A=12 -1 9
4 3 25

=3(=25—27) — 3(50 — 36) + 11(6 + 4)
=—156—42 + 110 = —88

Cramer’s rule: xzﬂz;“:
A —-22
by 66
YEA T 2T
Y
TN T 2T
Try Yourself
M3-2-2-92142,1_22 5_%*_ 1 M4
x y z x y z x y z

(i) xy —x, =3, 2x; +3x, +4x3 =17, x, +2x3 =7]-23
(ii)3x+y+z=2;x—-3y+2z=1,7x—y+4z=5M-22
Cramer’s rule not applicable why?

(iVVx—y+2z=2,; 2x+y+4z=7;, 4x—y+z=4 S-21

25. Solve by Gaussian elimination method:
—-2y+3z=2;x+2y—-z=3; 3x—-y+2z=1.

2 =2 32
Soln: (A|B) = (1 2 -1 3)
3 -1 211
1 2 -1|3
~(2 -2 3 2) R; @R,
3 -1 211
1 2 -13
~<0 -6 5 —4) R, = Ry — 2Ry;
0 -7 51-8
R; - R3; —3R;
1 2 -1 3
~<0 -6 5 —4) R; —» 6R; — 7R,
0 0 —=5I-20
-5z =-20 —-6y+5z=-4 x+2y—z=3
z=4 y=4 x=-1

Try yourself
1. A boy is walking along the path y = ax? + bx + c through

the points (—6,8), (—2,—12), and (3, 8). He wants to meet his
friend at P(7,60). Will he meet his friend? (Use Gaussian
elimination method.) M-23

2. If ax? + bx + c is divided by x + 3,x — 5, and

x — 1, the remainders are 21, 61 and 9 respectively. Find

a, b and c. (Use Gaussian elimination method.)

26.Test for consistency and if possible, solve the following
systems of equations by rank method.

() x—y+2z=2;2x+y+4z=7; 4x—y+z=4.

1 -1 2)2
Soln: (A|B) = (2 1 4 7)
4 -1 114
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1 -1 2)2
~<0 3 0 3>R2—>R2—2R1;
0 3 -7l-4
R; = Ry — 4R,
1 -1 2]2
~<0 3 0 3)R3—>R3—R2
0o 0 -=71-7
p(A) = p(A|B) = 3, unknowns =3 -~
. The system is consistent and has unique solution
-7z =-7 3y=3 XxX—y+2z=2
z=1 y=1 x=1
(i)3x+y+z=2;x—-3y+2z=1; 7x—y+4z=>5.
3 1 1)2
Soln: (A|B) = (1 -3 2 1)
7 —1 415
1 -3 2|1 .
~(3 1 1 2) Ry &R,
7 -1 4ls
1 -3 211
~ (0 10 -5 —1) R, = R, —3Ry;
0 20 -—-101-2
Ry - Ry — 7R,
1 -3 21
~ (0 10 -5 —1) R; = Ry — 2R,
0 0 010

p(A) = p(A|B) = 2, unknowns =3

~ The system is consistent & Infinitely many solution

Putz=t¢t 10y —-5z=-1 x—3y+2z=1
VtER 1 1
y—lO(St 1) x—10(7 5t)
(iii)2x —y+z=2;6x—3y+3z=6; 4x—2y+2z=
4.
2 =1 12
Soln: (A|B) = (6 -3 3 6)
4 -2 214
2 -1 12
~<0 0 00) R, - R, —3Ry;
0 0 olo

Ry = Ry — 2R,
p(A) = p(A|B) =1, unknowns =3
~ The system is consistent & Infinitely many solutions.
y=s5 2x—y+z=2
Vs ER

Put z=t
VteR

x—z( +s5—1t)

(iv)2x+2y+z=5;x—y+z=1; 3x+y+2z=4.

2 2 1|5
Soln: (A|B) = (1 -1 1 1> S-20
3 1 24
1 -1 1|1
~ (2 2 1 5) R1 « Rz
3 1 214
1 -1 1|1
~(0 4 -1 3) R, » R, — 2Ry;
0 4 -111
Ry > Ry — 3R,
1 -1 1)1
~(0 4 -1 3)R3—>R3—R2
0 0 01-2
p(A) =2 p(A|B) =3

p(A) # p(A|B)
» The system is Inconsistent and has no solution.
27. Find the value of & for which the equations
kx—-2y+z=1;x-2ky+z=-2; x-2y+kz=1.
have (i) no solution (ii) a unique solution
(iii) infinitely many solution
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Soln:
k-2 11
(AlB) = (1 -2k 1 —2)
1 -2 kl1
1 -2 k1
~(1 -2k 1 —2) R, © R3
k -2 111
1 -2 k 1
~(0 —2k+2 1-k —3>R2—>R2—R1;
0 —2+4+2k 1-k?*I1—k
Rs = Ry — kR,
1 -2 k 1
~(0 —2k+2 1-k -3 )R3—>R3+R2
0 0 —k?—k+2l-2-k
1 -2 k 1
~<O —2k+2 1—-k -3 )
0 0 Q-2 +-2-k
(1) No solution: when k = 1

p(A) =2&p(A|B) =3 = p(A) # p(A|B)

~ The system is inconsistent and has no solution.
(ii) Infinitely many solutions: ~ when k = —2

p(A) = p(AlB) =2

~ The system is consistent & infinitely many solution.
(iii) Unique solution: ~ when k# 1 and k# —2

p(A) = p(A|B) =3
~ The system is consistent & unique solution.
Try yourself: x—y+z=-9;2x—-y+z=4;
3x—y+z=6; 4x—-y+2z=7 m-20
28. Investigate the values of & and u
2x+3y+5z=9, 7x+3y—5z=8, 2x+3y+Az=pu
have (i) no solution (ii) a unique solution
(iii) an infinite number of solutions.

2 3 5|9
Soln:(A|B)=(7 3 -5 8)
2 3 Alnp
2 3 5 9
~(0 -15 —45 —47) R, = 2R, — 7Ry;
0 0 A-5lu—-9

R; = R3; — Ry
(i) No solution: WhenA—5=0andu—9=*0
p(A) =2, p(A|B) =3
p(A) # p(A|B)
~ The system is inconsistent and no solution.
(ii) Infinite solutions: WhenA —5=0andpu—9 =10
p(A) = p(AlB) = 2
=~ The system is consistent & infinitely many solution.
(iii) Unique solution: WhenA —5 # 0andu —9 # 0
p(A) = p(A|B) =3
~ The system is consistent and has unique solution.
29. Determine the values of A
x+y+3z=0;4x+3y+2Az=0; 2x+y+2z=0has (i
a unique solution (ii) a non-trivial solution.

1 1 3|0
Soln: (A|B) = (4 3 A 0)
2 1 210
1 1 3|0
~(2 1 2 0) R, & Rs
4 3 Al0
1 1 3
~<0 -1 —4

0 -1 A-12

0
0) R, = R, — 2Ry;
0

Ry - Ry — 4R,

11 300
~(0 -1 -4 o) Ry, » R, —R,
0 0o a-8lo

(i) Trivial solution (unique) when A —8 # 0
p(4) = p(4|B) =3
x=0, y=0, z=0
(i1) Non-trivial solution when A—8=0
p(A) = p(A|B) =2
30. By using Gaussian elimination method, balance the
chemical reaction equation: C,Hg + 0, — H,0 + CO,
Soln: x, CHg +x, 0, = x3 H,0 +x, CO,

Equating C, H and O atoms on both sides
2% =Xy = 2x; +0x;, —0x3 —x, =0
6X, = 2X3 = 6xy + 0x, — 2x3 — 0x, =0

2X; = X3+ 2%y = 0%y +2x, — X3 — 2%, =0

20 0 -—-110

(A|B)=(6 0 -2 0 0)

0 2 —-1 =210
Take X4 = 4
2)=>x1 =2
()=>x3=6
B)=>x,=7

w 20;Hg + 70, » 6H,0 + 4C0,
31. By using Gaussian elimination method, balance the
chemical reaction equation CsHg + 0, - CO, + H,0
Solu:
x1CsHg + x,0, = x3C0; + x,H,0
Equating C, H and O atoms on both sides
C>5x; =x3——— (1)
H=8xy =2x,—— (2)
0= 8xy =2x3 +x4——— (3)

50 -1 00
(A|B)=(8 0 0 -2 0)
0 2 -2 -110
Take X4 = 4
2)=2x=1
(1)=>x3 =5
=%y =7

B 1C5H8 + 702 d SCOZ + 4‘H20

DIFFERENTIAL CALCULUS(FIRST PART)

1. If we blow air into a balloon of spherical shape at a rate of
1000 cm? per second. At what rate the radius of the baloon
changes when the radius is 7cm? Also compute the rate at
which the surface area changes.

Soln: Given ‘Z—‘t’ =1000, r=7

Volume of sphere V;: rd

dwrtt E=tzEH)Z
ac 3 a
Atr =7, 1000 = 47(7)* = '
1000 _ dr
4x49m  dt
dr _ 250
= 1o cm/sec
Surface area S= 47r?
ds ar
dwrttt —=4n(2r)—
as %50
Atr=7, Z=gr(7) (£

12 STD - VETRI NAM KAYIL *FREE EDITION NOT FOR SALE



% 20700 cm? /sec

2. Salt is poured from a conveyer belt at a rate of 30 cubic
metre per minute forming a conical pile with a circular base
whose height and diameter of base are always equal. How fast
is the height of the pile increasing when the pile is 10 metre
high?

Soln: Given Z—Z =30, h=2r(or)r= g ,h =10

Volume of cone V;; mr?h

& _ T 3py
ar = 12 )dtdh
T 2 dh
30 = p (10) "
30x4 _ dh
1007 dt
dh 6 ,
— = — m/min
dat 5m
3. A road running north to south crosses a road going east to
west at the point P . Car A is driving north along the first
road, and car B is driving east along the second road. At a
particular time car A is 10 kilometres to the north of P and
traveling at 80 km/hr, while car B is 15 kilometres to the east
of P and traveling at 100 km/hr. How fast is the distance
between the two cars changing?
Soln: Given x =10, y =15,

dw.rt‘t’
ath = 10,

=2 =180, 2 =100 NG
z2 =x* +y? 72 =x*+y? "
4 . dz dx dy

ZI—=X— — —_
dt dt ydt

5V13<7 = 10(80) + 15(100)

=100 + 225
dz 2300 _ 460
325 = 5113 = o = s km/hr

4. A conical water tank with vertex down of 12 metres height
has a radius of 5 metres at the top. If water flows into the tank
at a rate 10 cubic m/min, how fast is the depth of the water

increases when the water is 8 metres deep? M-24
av

* = (10)* + (15)*

Soln: Given h = 12, r =5, P 10
. . r s 5h
From Slml]af trlangle -_—=— = T =—
{‘L 12 12
Volume of cone V = gnrzh
2
V=21g (i) h
3 12
— 25 Tl.'hg
dz 3x144 .
I _ 24 dh
dwrtt "f{ eI w(3h ) p
z
ae = g™ 3h
ath =8, 10 = (8)2
14-4
ﬂ 144X10
dt ~ 64x25
i Em/mm

5. A ladder 17 metre long is leaning against the wall. The base
of the ladder is pulled away from the wall at a rate of 5 m/s.
When the base of the ladder is 8 metres from the wall.(i) How
fast is the top of the ladder moving down the wall?(ii) At what
rate, the area of the triangle formed by the ladder, wall, and

the floor, is changing?
dx

Soln: Given x = 8, E_S
2 _ .2 2 ax ay
17 =x“+y O—xdt-i-ydtd
172 = (8)* + y* 0=8(5)+ 155
_ 2 dy _ -40 _ -8
289=64+y TR m/Sec

IVDP - KRISHNAGIRI

vy =225 y =15

Area of triangle A = %xy
a _ 1w ax 4
ar 2 [x ac Y dt] ’
dA 1 -8
= =2[8(3) +15x5
d_A=l[__64+75] d_A=ﬂm2/S
dt 21 3 dt 6

6. A police jeep, approaching an orthogonal intersection from r

the northern direction, is chasing a speeding car that has
turned and moving straight east. When the jeep is 0.6 km
north of the intersection and the car is 0.8 km to the east. The
police determine with a radar that the distance between them
and the car is increasing at 20 km/hr. If the jeep is moving at
60 km/hr at the instant of measurement, what is the speed of
the car? M-20

Soln: Given x =08, y=0.6,

a | -
£ =20, —y =—60 ) :
dt o
ZZ_x2+y2 ZZ_x2+y2
B . ; d. d d —T]
72 = (0.8)% + (0.6)? Zo=x Tyt
2 = 0.64 + 036 1(20)—08( )+06( 60)
ZZ =1= z=1 % 2(:)+3 70 km/hr

7. Find the acute angle b/w y = x? and y = (x — 3)2.
Soln: Given y = x? andy = (x — 3)? M-24

x? = (x — 3)? y
x2=x*—6x+9 \’\
—6x+9=0 5\
9 =\
= - = - \
X=,=V =y \
~ the point of intersection % ;) .
3
mlzd—y=2x, mzzd—yz
dx dx
2(x—=13)
m; =3, m, =—3
—1 | M1—m2
angle between the curve 8 = tan™" |——
1+myimy

nt |?+3

=t (3)

8.Find the angle between the curves y = xZ and x = y? at
their point of intersections (0, 0)and (1, 1).

dy dy 1
In: —= = — =
So dx 2%, dx 2y
Angle between the curve
— mq—m;
6 =tan ! | L |
1+mymy

At(0,0) m; =0 my, =
_1| 0—co
1+(0)()

At(1,1) my =2 m, =§

o)
) |Z
2

/]
0 =tan!
7]

t
=z
2

6 = tan

0 =tan! G) M-22

9. Find the angle between the rectangular hyperbola xy = 2
and the parabola x%y + 4 = 0.

Soln: xy=2=>y=§and x2y+4=0

2 (2 —
2 (2)+4=0
2x+4=0
x=-2 1ie, y=-1
-~ the point of intersection (—2,—1)
_dy _ =2 _dy _ —4(=2)
M= M2 =™ "3
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m, =—1
1| Ma—my

angle between the curve 6 = tan~
1+mqyma

-1
1-(F)x-1
= tan"1(3)
10. Find the equation of tangent and normal at any point to
the Lissajous curve given by
x = 2cos3t and y = 3sin2t, teR

Soln: x = 2cos3t y = 3sin2t
_ d_y _ 3cos2tx2d _caszt
Tax 2s5in3 x3d sin3t

Equation of tangent

v —y1) =m(x —x1)

cos2t

=tan~!

y — 3sin2t = — (x — 2cos3t)
xcos2t + ysin3t = 35m2tsm3t + 2cos2tcos3t
Equation of normal (y —y;) = — E (x —xq)
y — 3sin2t = sinst (x — 2cos3t)

xsin3t — ycos2t = 25m3tcos3t — 3sin2tcos2t
11.Find the equation of tangent and normal at any point to
the curve given by x = 7cost and y = 2sint, teR

Soln: x = 7cost y = 2sint
_dy _ _ 2costxdt _  2cost
dx 7sintxdt 7sin
Equation of tangent (y — y;) = m(x — x;)
2cos

y — 2sint = — i (x — 7cost)
x2cost + y7sint = 14(cos?t + sin’t) = 14

Equation of normal (y — y;) = — 1 (x —Xx4)
7SLnt

y — 2sint = (x — 7cost)
x7sint — yZCost = —4smtcost + 49sintcost

12. If the curves ax? + by? = 1 and cx? + dy? = 1 intersect

each other orthogonallv then, == % =i 1

Soln: Given ax? + by?=1 and cx? + dy =1
ax? + by? = cx? +dy?
(a— c)x2 =(d - b)y?

x? d-b
= E ........ (1)
2ax + Zby _ 2cx + Zdy% =0
o _ o
Zby dxd_ 2ax Zd;v = 2cx
m =2="2 m,=2="%
dx by dx dy
Two curves intersect orthogonally then, m; m, = —1
acx? x2 _ —bd
e -1 T (2)
From | &2 %b ==

a b c a
13. Prove that the ellipse x* + 4y* = 8 and the hyperbola

x% — 2y? = 4 intersect orthogonally. M-23
Soln: Given, x?+4y?=8 x?-2y*=4
Condition 11t 2
a b c d

A 1 —=a=31p=1

32 2 8 2

f_ >z =1 = l,d :_

41 2 4 2
L.H.S ——;—8—2= 6
RHS Z-==4-(-2)=6

- the given curves intersect orthogonally.

14. Show that the two curves x> — y? = r? and
xy=c? where ¢, r are constants, cut orthogonally.

Soln: x%—y?=1r2%, xy=c?

my = 2x -2y =0, my=x24y=0

dy  —2x _ x dy _ -y

m =—=—==- === =

1 dx -2y y’ m; dx x
my m, = —1, ~ the given curves intersect orthogonally.

15. We have a 12 square unit piece of thin material and want
to make an open box by cutting small squares from the
corners of our material and folding the sides up. The question
is, which cut produces the box of maximum volume
Soln: V= x(12 — 2x)?

= x(144 — 48x + 4x?)

V = 144x — 48x2 + 4x°3
V' =144 — 96x + 12x2 :
V” = —96 + 24x 12-2 A
Put V'=0 144 —96x+12x2 =0
x*—8x+12=0 x o
=x=26 e .

Atx=2 V'<0
~ Volume is maximum at x = 2
Required volume V = 2(12 — 2 x 2)% = 2(8)% = 128
16. Find the points on unit cirele x? + y? = 1 nearest and
farthest point from (1,1)
Soln: Given ?+y?=1
dy -x

2x+2y—=0 = o= 5

Distance between ( x ,y ) and (1,1) is
D=d?= (x—1)2+(y—1)2
=2(x—1)+2(y—1)$
D! _ 2(x-y) . DH _ 2(x2+}’2)

()= 2x*=1 = x=1%

Required points (‘/_ \[_) and (_T;:/—;)

At (é,%) D" >0 - the nearest point is (iz,\%)
At (\/- ;) D" <0 - the farthest point is (:/—;,%)

17. A steel plant is capable of producing x tonnes per day of a
low-grade steel and y tonnes per day of a high-grade steel,
where y = 00 5% If the fixed market price of low-grade steel is
half that of hlgh grade steel, then what should be optimal
productions in low-grade steel and high-grade steel in order
to have maximum receipts.
Soln: Let the cost of low grade steel per tonne is Rs. P,

Let the cost of high grade steel per tonne is Rs. 2P,

. 40-5x

Giveny = Toex

Resultant cost R = Px + 2Py

= Px+2p (57)

80-x?
= (5
10-x
x“—=20x+

dwrtx> R' =P [7]

(10 x)2

(10—x)3
R=0 = x2-20x+80=0 = x=10+2V5
At=10-2v5, R"<0

x =10 - 25 thcny—% 5—4/5

18. P.T all the rectangles of the given area square has the
least perimeter.

Soln: Givenxy = A= y = g
Perimeter P= 2(x +y)

-2+
dw.rtx’ P’=2(1—:—2)
P =22>0
putP’—0=>1—F 0
X2 =4

x=+A

At x=+4 P">0
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» Perimeter is minimum at x = /A
-~ required numbers x = NI Ly = % =4 .
19.Find two positive numbers whose sum is 12 and their
product is maximum. J-23, M-24

Soln: Givenx+y=12= y =12 —x

Product P =xy
=x(12 —x)
=12x — x?
dwrtx> P'=12-2x
P'=-2<0
putP =0 =12-2x=0
x=6
P'=-2<0 ~ Product is maximum at x = 6

~ required numbers 6 , 6.
20.Find two positive numbers whose product is 20 and their

sum is minimum.  S-21
Soln: Givenxy = 20 = y = ?

Sum S=x +y
=x+2
* 20
dwrtx’ §'=1-=
40
SI’:*3>0
X
; 20
putS’' =0 =1—x—2—0
x? =20
x =25

At x=24/5 §">0
< Sum is minimum at x = 245

-~ required numbers x = 245, y = % = 24/5.

21.Find the smallest possible value of x2 + y? given that x +
y =10.
Soln: Givenx+y=10= y=10—x

f=x*+y?

=x%+ (10 — x)?
= 2x% — 20x + 100
f'=4x-20
f'=4>0
putf'=0 = 4x—-20=0
x =75

Atx=5 f">0 o f isminimum atx = 5
~ required numbers 5 , 5 .
22.A garden is to be laid out in a rectangular area and
protected by wire fence. What is the largest possible area of
the fenced garden with 40 metres of wire.
Soln: Perimeter 2(x 4+ y) = 40

dw.rtx’

x+y=20
y=20—x
Area A = xy
=x(20 —x)
= 20x — x?
dwrtx> A =20-2x
A'=-2<0
putAd' =0 =20—-2x=0
x =10
A'=-2<0 Area is maximum at x = 10

~x =10, y=20-10=10.

A =10(10) = 100 = largest possible area is 100.

23. A rectangular page is to contain 24 cm? of print. The
margins at the top and bottom of the page are 1.5 cm and the
margins at other sides of the page is 1 cm. What should be the
dimensions of the page so that the area of the paper used is
minimum.

IVDP - KRISHNAGIRI ‘

Soln: printed area A = xy = 24
24

X
Length and breath of the paper x + 2,y + 3
Area of paper A= (x + 2)(y + 3)
_ 24
= (x+2)(%+3)
=244+3x+6+2 r
, 48
A = 3 - x_z
A"=%>0
X
putd' =0 =3-3 =0
=16= x=4
A" >0 .~ Areaisminimumatx =4 y =6
-~ Required length and breath
x+2=6,y+3=6+3=9.
24.A farmer plans to fence a rectangular pasture adjacent to a
river. The pasture must contain 1,80,000 sq.mtrs in order to
provide enough grass for herds. No fencing is needed along
the river. What is the length of the minimum needed fencing

material?
Soln: Given A = xy = 180000

_ 180000
xX

Perimeter P= 2x + y

dw.rt x’

MATHS

— gy 4 180000
X
80000
dwrtx’ P'=2 —1x—2
360000
Pl=——>0
pE
180000
putP =0 =2 p =0

x? =90000 = x = 300

P">0 ~ Perimeter is minimum at x = 300
180000
=——=600
300

+~ required material 2x + y = 2(300) + 600 = 1200 .
25. Find the dimensions of the rectangle with maximum area
that can be inscribed in a circle of radius 10 cm.
Soln: Givenr = 10; x = 10cos8, y = 10sinf
Length 2x = 20cos8, breadth 2y = 20siné
Area A=400cos0siné y
= 200sin26
A" = 400co0s20 y
A" = —800sin26 < 0
putA’ =0 = 400c0s26 =0 )
C0329=O:>9=% A

A" <0

. . T
~ Area is maximum at 8 = "

dw.rt‘x’

T

At = —

4’

T 20
Length 2x = 20cos8 = ZOCOSZ =5

inf= inZ=20
Breadth 2y = 20sinf= 20sin PR

26. Prove that among all the rectangles of the given perimeter,
the square has the maximum area.J-22,S-20

Soln: perimeter P = 2(x + )
P
y=3-%x
Area A = xy
P
=x(5-%)
_Px_ 2
== ,
dw.rtx’ A'=E—2x
A"=-2<0
putd’ =0 =Z-2x=0
x=1
A" <0 Arcaisrnaximumatx=;
oy =f yEP_,_E_P_P
A= YT YT TR T
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Among all the rectangles of the given perimeter, the square has
the maximum area.

27. Find the dimensions of the largest rectangle that can be
inscribed in a semi circle of radius r cm.

Soln: Givenr = 10; x = rcos#, y = rsinf
Length 2x = 2rcos6, breadth y = rsinf
Area A= 2xy y
= Zzz'cosesine I
=r‘sin26 f 3
dwrtx> A =2r?cos20 l l Z},
A" = —4r?%5in26 < 0 ae

putd’ =0 = 2r2cos20 =0

00529=0=‘16=%

At@ = %, A" < 0 = Arcais maximum at @ = E

2r

o
Length 2x = 2rcosf = Zrcosz =7

. . T r
Breadth y = rsinf=rsin iy
28. A manufacturer wants to design an open box having a
square base and a surface area of 108 sq.cm. Determine the
dimensions of the box for the maximum volume.
Soln: Dimensions of box are x,x,y
Surface area S = x? + 4xy = 108

4xy = 108 — x?
_s_x
T ax ax
_27_x
y=5":

Volume V = x?y —
— 227 _x !
=X (x 34) |
=27x— = _J

4 i 7

dwrtx’ V' =27 - 3%

V=%

4
putV'=0 = 27—3%52:0
x?=36 =x=6
Dimensions of box arex = 6,x =6,y = 2?7—%= 3
29. The volume of a cylinder is given by the formula 7r?h .
Find greatest and least values of Vifr+h=6.
Soln: Givenr+h=6= h=6—-r
Volume V = nr2h
=mr?(6 —r)
V =6nr?—mrd
dwrtx’ V' =12nr — 3nr?
V" =121 — 6nr
V'=0 = 12rnr — 3nr? =

r=0,r=4
At r=0 V"'>0 s Vis minimum, V =0
Atr=4 V"<0 ~ Vis maximum, V = 321

30. A hollow cone with base radius 2 cm and height b cm is

placed on a table. Show that the volume of the largest cylinder

that can be hidden underneath is g times volume of the cone.
boh b aom)

Soln: From similar triangle — =-= 5
T a

2
Volume of cylinder V=nr2h = (@) h
V=% (b2h + h? — 2bh?)
2
dwrth’ V' = %(bz + 3h? — 4bh)
2
V"= %(6)1 — 4b)
putV'=0 = b? —4bh+3h*> =0
h= S or h = b(not possible)

V<o = volume maximum at h = =
. 2 /p3 p3 gl
Volume of cylinder V = 2> (7_ +2_ 2_)
b 3 27 9

A e _A(1_ 2

= ma b= 9(37‘[61 b)

= %(Volume of cone)
31. If y = x% — 5x + 4 whose tangent is parallel to
3x + y = 7 show that the point of contact is (1,0).
Soln: y=x?-5x+4 3x+y=7 S21

m1=2—i=2x—5 y=-3x+7 my, = —3
Tangent is parallel -~ m; =m,
2x—5=-3
2x =2
x=1

x=1= y=12-5(1)+4=0
The point of contact is (1,0)
32.Find point on y = x> — 3x? + x — 2 at which tangent is
parallel to y = x. M-22
Soln: y=x%—-3x2+x—-2 y=x
m1=‘;—i=3x2—6x+1
Tangent is parallel -~ m; =m,
3x2—6x+1=1
x(x—2)=0 =x=0,x=2
x=0= y=03-3(0)2+0-2=-2
x=2= y=2-3(2)?%4+2-2=-4
the point of contact is (0,-2)and (2,-4).
33.Find the equation of tangent and normal to the curve y =
x% —x*at(1,0). J-22
Soln: y = x?% —x*
m= Z—i = 2x — 4x°
At(1,0) = m=2(1)—4(1)°=-2
Equation of tangent line y — y; = m(x — x;)
y—0=-2(x—-1)

y=-2x+2 = 2x+y—-2=0

Equation of normal liney — y; = _;1 (x —x1)

y—0==(x—1)
2y=x—1 or x—2y—1=0.
34. Find the equation of tangent and normal to the curve y =
x% +3x—2at(1,2). M-23
Soln: y=x2+3x-2 = m=%=2x+3
At(l.2) = m=2(1)+3=5
Equation of tangent line y — y; = m(x — x;)
y—2=5(x-1)
y—2=5x-5
5x—y—-3=0
Equation of normal lincy — y; = _;1 (x—x,)
y-2=3(-1
5y —10=—x+1
x+5y—11=0.
35.Find the absolute maximum and absolute minimum of the
function f(x) = 2x® +3x% —12x on[-3,2]
Soln: f(x) = 2x% + 3x2 — 12x
f(x) = 6x% + 6x — 12
ffx)=0 = 6x24+6x—12=0
x24+x-2=0
x=-2, x=1
f(=3)=2(-3)°+3(-3)2—12(-3)=-54+27+36=9
f(2)=2(2)2+3(2)2-12(2)=16+12—-24=4
f(=2)=2(-2)2+3(-2)2—-12(-2)=-16+12+24 =20
f=2)*+3(1)*-12(1)=2+3-12=-7
Absolute maximum of f is 20 at x = —2
Absolute minimum of f is -7 at x = 1.

m, =1

36.Find the intervals of monotonicity and hence find the local
extrema for the fun f(x) = x> — 4x + 4

Soln:

fx)=x>—4x+4
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2
=0 = 2x—-4=0
x=2
f'(x) >0 f(x) is strictly increasing in (2, o0 )
f'(x) <0 f(x) is strictly decreasing in (—co0,2)
f'(x) sign changes negative to positive at x = 2
f(x) attains local minimum at x = 2
Local minimum of f(x) is f(2) = 0.

37.Determine the intervals of concavity of the curve
f(x) = (x — 1)3(x — 5) and point of inflections.
Soln: f(x)=(x—-1)3*x-5)
F() = (x = 1)* + (x - 5)3(x — 1)?
flx) =4(x-1D*x-4)
100 =4[ - D+ 2(x - D(x — 4]
=12(x — 1)(x — 3)

f'"x)=0 = 12x—-1Dx-3)=0
x=1 x=3
Intervall £"(x) | concavity
(=, 1) + Upward
(1,3) - Downward
(3,00) + upward

Point of inflection is

(LF(D) =(1,0) and (3,f(3)) = (3.—16)

38.Find the local extrema of the fun f(x) = x* + 32x

Soln: f(x) =x*+32x
f(x) = 4x3 + 32
f"(x) = 12x?
ffx)=0 = 4x3+32=0
x=-2

f"(=2) >0 f(x) attains local minimum at x = —2
Local minimum of f(x) is f(—2) = —48
Local extrema of f(x) is (—2,—48))
39.Find the local extrema of the fun f(x) = 4x® — 6x* M-22
Soln: f(x) = 4x® — 6x*
fl(x) = 24x° — 24x°
F(x) = 120x* — 72x?
flx)=0 = 24x3(x>-1)=0

x=0, x=1, x=-1
""(0) = 0 second derivative test fails
Intervall f'(x) Monotonicity
(—o0,—1) - Strictly decreasing
(-=1,0) + Strictly increasing
0,1) - Strictly decreasing
(1,00) + Strictly increasing
f(x) attains local minimum at x = —1,
local minimum value of f(—1) = —2

f(x) attains local maximum at x = 0,
local maximum value of f(0) =0

f(x) attains local minimum at x = 1,

local minimum value of f(1) = —2.
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9.Applications of Integration

n
1 Evaluate _ZE xcosx dx
2

Solu:  f(x) = xcosx
f(=x) = =f(x) f(x) @i gppop sriy -

Zexcosxdx = 0.

2z
5 e¥-1
—5eX+1

2. Evaluate

e*—1

Solu: f(x) =
f(=x)==f(x) f(x) @i @bepsmiy

5 e*—1
=5 e¥+1

dx = 0. Q

5 e*-1
3. Evaluate f_sxcos ey dx

Solu:  f(x) = xcos (ex—1)

e¥+1

f(=x) = —f(x) f(x) is odd function.

X

fs xcos (e _l) dx =
-5 eX+1 -

log2 _
4. Evaluate f—lfgze Ixl gx

Solu:  f(x) =e W f(x) iseven function

log2 log2
f e Pldx =2 f e *dx
—log2 0

=2(=e™)g

— _z(e—logz _ e—O)

i)

=1
5. Evaluate fol &;/\7_1: dx
_ 1
Solu: [ = fo = mdx .......... ()
_ 1 J1-x
1= N )
(2= 2I =f01\/‘/_’%:/; x
1
= f(l)dx
0
21 =) =1
1
= [ ==
2
1
[
— ¥ gx==
] Vx+vV1—x 2
6. Evaluate fzs ﬁ;(% dx
_(3_
Solu: [ = fz e \/Sfxdx ........... (0
_ 3 5x )
= WA )
(+2)= 2] = f;\/;jg x
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=f(1)dx

= (x)3
=3-2

=1 = =1
2

Vx
Y k==
s Vx ++5—x 2
@
Fo+fam ¥

a7 — (2 f(x)
Solu: | = IO fi(x)Jrf(ufx)

_ e fla-x)
=4 Fla=x)+f(x)

7. Evaluate Iy M-22

(D)
dx .....(2)

_ raflo+fla-x)
(H+2)= 21 = fo T

21=0f(1)dx

21 = (1)

= 2=a-0 = [=7

f(x) _a

@+ fa—n™ "2

T fsinx)
8. Evaluat 2——————dx M20
vatuate 0 f(sinx)+f(cosx)

Solu: 1 = % [lsin)

0 f(sinx)+f(cosx) ()

I = % f(cosx)
“Jo f(cosx)+f(sinx)

g f(sinx)+f(cosx)

)= 2l = 0 f(sinx)+f(cosx)

21:1_(1)435

A=(x); = 2=7-0 = ==

-PI=|

H f(sinx)
E!. f(sinx) + f(cosx)

3m

8
fE 1+vtanx

8

dx M-24

1 _f _ Neosx o
T 14 [SinX T Jeosx+ysinx T

cosx
3m .
[=[ —"—dX cc2)
g Veosx+Vsinx

3n _
(12 = 2] = Es Veosx+vsinx
8

cosx+v/sinx

:f(l)dx
i

3m

e 31 ™
2= (s 21=_1
A== 1=3
10 Evaluate J, 15x — 3| dx
Solu:

allw

f|x+3|dx—f( 5x+3)dx+f(5x—3)dx

5x? % 5x? .
0 + [_2 - 3X]3
5

“[(-+2)-©l+[G-9)- (53]

4
11 Evaluate f_4 |x + 3| dx

Solu:

4 -3 4
f|x+3|dx=J‘(—X—3)dx+f(x+3)dx
4 Za 3

x? . X2
=l=5- 3x]73 + [+ 3x],

“[-5+0)-(-F )] +[(Z+12)- )

? 4+zo+9
T2 2

=25

12. Evaluate

6)f xe*dx
Solu: [ xe*dx = xe® —e* + ¢

=e*(x—1+c

(i) f01 xe* dx =1

1

fxex dx = [e*(x — D]}

0

=0-(-D=1

13. Evaluate [ X3edx
Solu:

f x3e*dx = x%e* — 3x%e* + 6xe* — 6e* + ¢

=eX(x®-3x2+6x—6)+c
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14 Evaluate

T
2
J’ I9Xx7x5x3x1
0

™
JEsin’xdx

16. Evaluate

Solu:

2
fsinﬁxcos“xdx =
0

17.  Evaluate fz sinSxcos*x dx

z

. _8x6x4x2 128
f T9x7x5%x3 315
0

m
JZsin®xcos*x dx

m
JEsin''xdx m-24

U 63T

—X JRS—
10x8x6%x4x2 2 512

5X3x1x3x1 m 3mu

T0X8x6x4x2 2 512

Solu:
f
d 4x2x3x1 _ 8
fsm xeostxdx = 5 3 = 318
0
n
18. Evaluate  [Z sin®xcosSx dx
Solu:
T
2
J’ 4 2X4x%X2 1
sinxeos*xdx = g %7 = 2
0
Solu:
19.  Evaluate fOZn- sin”? idx
Solu:
T
2mn 2
X
f sin7de = 4-[ sin”x dx
i 0
—4 6XxX4x2 64
7 X5 X% 3] 35
20. Evaluate fozsin"Zx dx
Solu:
™ o
4 v
1
fs n®2xdx = Efsin“xdx
0 0
15x3x1 n: 511'
2 6x4x2 2 2 64-
21. Evaluate f() x*(1—x)*dx
Solu:
1
f s Yrdx = 3! x 4! _3!)(4!_ 1
x VTG Ta T 8 280

0

IVDP - KRISHNAGIRI

1
22. Evaluate f() x5 1- xz)sdx

Solu:
1 1
J’XS (1—x*)%dx = %f(xz)z (1 -x2)°d(x?)
0 0
2! x 5! 1
"zl ] 336
23. Evaluate foco xS e 3*dx J.23

Solu:

o0

) 50 5l
fxse 8 dx=—35+1=¥

0
0 1 d
24. Evaluate fb a2 X M-23

Solu:

5]
)

1 1 X
f—dx = [—tan‘ —]
a? + x? a aly,
b

1 ;@ 1 . b
et [oeant?]
a a a a

_l[n . _]b]
Talz T g

25,y = Sin X aam aumerauanyg, X -&a Car@sarX = 0 wpmb
X = 2T @uaupnred oyenl_ LB SIESSHGT LITLIGHLIS 5T,
Solu:

2n

A =f ydx
0
™
= 2fydx
0
m
= fsinxdx

0

= 2(—cosx)j
=2(1+1)
=4
26. y* = 4ax areip ugaieaTUEDD G B GFaIuSNEDHGL
S LB YIEESFET LUFLieoLIT Saesas.  J-22

Solu: yz =4ax = y= 2\/(;\/;

A=2 fDaydx
B ;
= 2 [ 2yavrax
0
3 a
X2 @2
=4/a = ’
2/, .
_ 8Vaxa?
E)
8a®
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2 2
27. % + Z—Z =1,a > b aa@m gyeoLu@w yIE%EgSer uFLitfeaar
QpL L FawaLl QUITBSSHIF HipPMetmed 2 (Keur@d Fi_LiG)Limsefer
FHGETDTCHGUT FTCI
Solu: 'V = T[f_aa yidx .
a (0, b)
2

b
=n f;(az — x?)dx

L T
l~l(]|\_|:’/a.(” g
—-a

2

=2r— azx—x—g
T a? 3

b? a®
_ 3
= 2na2(a - 3)

b? (2a°
=mal\s

_ anab?
3

a
0

28. oymib @ 2 oL CHTNSFGT HGT G @S &GRS,
Solu: V=m f_aa y2dx

= nffa(az —x¥)dx

312

=2 [azx -—
0

@
= 3——
211'((1 3)

(Zag) 4ma®
=2n|— | =

3 3
29. gumib r wPmId 2wl 4 2w GpiaL L g Fmibier Het

DTS FTEUHTF.

Solu: V= n’f_aayzdx
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