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1. APPLICATIONS OF MATRICES AND DETERMINANTS

Points to remember :

Adjoint of a square matrix 4 =Transpose of the cofactor matrix of 4 .
A (adj 4) = (adj 4) 4 =|4 |1,

Al=_1 . ‘

4] adj 4
" I=l_ji_| Gi) (47)" = (a) i) Oa)" = %A" . Where A is a non-zero scalar.
()(4B)" = B 4~ @) (47)" = 4

If A'is-affon-singular square matrix of order n , then

O @I E aife)-

(i) |adjd|=] A}

Gii) adj{adjA)=] A" 4

(iv) adj(lA) =" ad)(A), A is a]‘mn zero scalar
) adiladid)|= [ 4

WD) (edj4) = agj(47)

(vii) ad{A5)={adjB)(adj4) .

]‘ 4
) A7 =t _ngi A i) A E = adiladi A
® Jadial 8 )7

(i) A matrix A4 is orthogonal if 44" = 4" 4 =
(ii) A matrix 4 is orthogonal if and only if 4 is non-singularénd 477 = 47

Methods to solve the system of linear equations A X = B
(i) By matrix inversign method X = 4™' B, |4| # 0
. o A A
i) By Cramer’s rule x=—1,y=—2,z="3 A %(.
0 By Gramer s sle: ¥ e, s v
(iii) By Gaussian eliminat®n method
O If p(A)= p( [A[ B])= number of unknowns, then the system has unique solufion,
(i) If p(A)zp( [A] B])«: number of unknowns, then the system has infinitely many selutions

(iii) If p(A)¢p([A[ BD then the system is inconsistent and has no solution,

The homogenous system of linear equations AX = O
(i) has the trivial solution, ifl4|=0.
(ii) has a non trivial solution, if|d|=0.
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BOOK BACK ONE MARKS

1.

If jadj(adjA)] = |A]’, then the order of the
square matrix A is

D3 2)4
32 4)5
Solution :

ladj(adjA)| = |A["""
Given Jadj(adjA)| = |A
A = T

(n_1)2: 9
n-1=3
n="4

r 4

1 -2 6 0
4. IfA = ,then A=
1 4 0 6
; 1 -2 5 1 2
) 1 4 ) -1 4
4 2 4 -1
4
2% 1] 1S
Solution :
AX=B=> A=BX"'

o

1
Where X = l:l

If A is a 3 x 3 non-ginguldr matrix such that
AAT = ATA and B = A"-Al/ then BB" =

A 2)B
3)1 4) B ‘
Solution :

Given B=AT"AT

BB'=(A"A")A"AT)
=(A7AT) (AN (AT
=(ATATy A(ATY
—(A7A) AT(AT)"
=11=1

1[4 2
6/-1 1

1 0]1[4 2

6 -

0 1]6[-1 1

A=

3 5
IfA=[ 2:',B:adeandC=3A,

then s 2L BI_
IC]

1 1
1y 25

1

-~ 4) 1
3) i )
Solution :

[adiB] _|adi(adjA)] _ A"
| Al 3’[A]
A1

9ga| 9

. 73
5 [fA=-[ 2],the119]ﬁ—-A=
{ A
1AL n B
) ) >
3).3A7 4) 2A™
Solutiony
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20 1 4
6. IfA= =
|: 1 5] and B I:z 0] then

|adj (AB)| =
1) —40 2) -80
3) -60 4) =20

Solution :
AB< 2+0 8+0
1+10 440
__2 8
A 4

(/)
GAB) =\L 1y 28]

ladi(AB)| = 8-88 = 80

|[4]=2

o
a.. = — cofactors of a
23 [A] 32

1 13 -1
=200
=—%(0+2)=—-1

9. If A,B and C are invertible matrices of some
order, then which one of the following is not

true?

1)adj A=|A] A

2) adj (AB) = (adj A) (adj B)
3) det A™' = (det A)™

4) (ABC)' =C'B'A™
Solution :

Result : adj(AB) = (adj A)(adj B)

[1 x 0 ‘
7. If'P=[l 3 0 |is the adjoint'of3 x5
2 4 -2
matrix A and |A! = 4, then x is
1)y15 2) 12
3)14 ' 4,11
Solution :
|adjA| = |A]""
1 x 0
1 3 0|=4
2 4 -2
-6+2x=16
x=11
31 -1 a, g 4
8. IfA=[2 -2 0 |andA”'=|a, a, a,
12 -l ay 4y 4y
then the value of az; is
1)0 2)-2
3)-3 4) -1
Solution :
|[4=3(2-0)-1(-2-0)-1(4 +2)
=6+2-6

o1 e
0.1 (AB)"'=| o o [and AT = o o)

inen B =

] Mo :;—
R Nk = D]
\N-8(8 | 3)3]
; (3 1l [z --51
4
)74 IR

Solution_:
/
since (AB)-1 =BA™

12° 417 5
RUAYS Y
5 I 1] ([ 1274-17
-2 3| 4=19 27
_ 12 -17 1 -1
BlX = —
{_19 27]whereX [_2 3]
X"——l— 31
112 1
12 -17
B= X
{—19 27]

e [
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Solution :
A is symmetric then A=A"

ATA™ is symmetric = A7 4= (47 47)
AT A = (A (AT

ATA'= (A7) 4

Pre-multiply by AT on both sides
AL =A (A" A4
Post- multiply by A on both sides

11.1f ATA™ is symmetric, then A’ = 32 2 "9'4) L
1A~ 2) AT 5 ' 2
3) AT 4) (A Solution :

since ATT=AT
AAT =ATA =1 (orthogonal)

1[3 4]1[3 5x] [1 0
E[Sx 3]3[4 3_'[0 J
1[ 25 Isx+12] [1 0]
2_5[15x+12 25x2+9~_|:0 1]

%[15x+12]=0

ATV A A=A (A Y44
( )AT ) & [15x+12]=0
— (45 2
(A7) 1 = (4"4Y 4 4
(AT)Z =A2 xX= s
12. If A is a non-singular matrix such that" | t 8
5 3 _ 2 _ _
A"I — 5 then AT —1 = 14. IfA = Emd AB = ], thcn B -
I__2 “1] % ~tan§ ]
~5 3] 5 3 = T ,
2 1_| L2, | ) L\.o:. 2JA 2) Lcos |4
57 o|F Y 20 ¥
[2 S |_3 —lJ )| (cos o) 4) Lsm EJA
Solution ; Solfution .
since (A7)"'= (A7) ABZT
5 37 B= A
AT -1 — }
“5) [—2 =1 1 1 —tan9
5 - B— &y
as 1+ tan® — | tafi— ]
3 -1 2 2
B = ! AT
3 4 seczi
13.1fA= |3 g and AT =A™, then "
x = B=cos’— A"
5 2
the value of x is
-4 -3
1) — 2) —
) 5 ) 5
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15,

If A= [cosO Si“e] and A(adjA) =[k O]
—sin® cos@ 0 k|

thenk =

Do 2) sin O

3) cos B 4)1

Solution :
We know that A(adjd) = (adjd)4 =|A4|I

=|4=k

{ 4 cos0

sin@

—sin® cos6

k=gos? 9% sin20 =1

16.

2 3
If A= [5 x 2] be sughthat\A™' = A, then A is
)17 2) 14
319 421
Solution : 4
AAT =4

A1 adia < A

Al "

A2 =312 3]
-19(-5 2 |5 ~-2!
3

-
M2 N
19|15 -2|

-

17.

1fadiA=|> ° | and adiB = 1 % th
adjaA=|, _ |andadB=| en
adj(AB) is
=7 =1 -6 5
1 2
T T
-6 -2
4)
5 -10
Solution :
adj(AB) = (adjB ) adj4)

3) [:Z _79}
S O [P

1 2 3 4
18. The rank of the matrix | 2 4 6 8 |is
-1 -2 -3 -4
N1 2)2
3)4 4)3
Solution :
1 2 3 4
2 4 6 8
-1 -2 -3 -4
1 2 3 4
Ry—»Ry=2R,
ARl 0 0 0 O
00 00
Rank is 1
a_ b m c.d m b
19.1f X"y =", Xy =e , A= al
) a mi a bl .
Ay = , A3 = | . inen the values of
¢ n ¢ d

x and y arc respectively.

1) elldlldl),e(ﬁ,h\,)

2) lOg (Ai,’ﬁ\j), }Og (1:\2 / A;)
3)dog(Ax/ A)), log (A3 / AY)
4 e(A,lA,),e(A,fA,)

Soliifion,;

xayb =em,xcya' =en
Taking log o both sides
alog x + blog ¥ ='m
clogx+dlogy=an

a b
Ay = =ad-bc#0
c d
logx =— logy:ﬁ&
3 3
L 4,
x=eg"h y=e™
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20. Which of the following is/are correct?

(i) Adjoint of a symmetric matrix is also a
symmetric matrix.

(i) Adjoint of a diagonal matrix is also a
diagonal matrix. :

(iii) If A is a square matrix of order n and A is
a scalar, then adj(AA) = A" adj (A)

(iv) A(adj A) = (adj A) A= |A|l

1) only (i) 2) (ii) and (iii)

3) (iii)and (iv) 4) (i), (ii) and (iv)
Solution: '

Result: adj(}4) = X" ad{ A) is true.

21.If p(A) = p([A|B])sthen the system AX = B of
linear equationsds

1) consistent and has @ unigte solution

2) consistent

3) consistent and has infinitely'many solution
4) inconsistent )

23. The augmented matrix of a system of linear

1 2 7 3
equationsis [0 | 4 6 |.The system
0 0 A-7 p+5
has infinitely many solutions if
DA=T, n#-5 DA=-7,u=5
DA=xT,uz=5 HArA=7,p=-5

Solution :
When A=7,p=-5
1 2 7 3
[A|B]=[0 1 4 6
0000
pA)=plA|B]=2<3

The system is consistent and has infinitely
many solutions

Solution :
Ans(2) cons’stent.

22.IfC <0 < mand the system of equations
x + (sin@)y — (¢cosB)z =0, (cosB)x --y +z =05
(sin6)x + y — z = 0 has @ non-irivial solution
then 0 is

27 3n
1) Y 2) a

Sm i1
3) o 4) 4
Solu_tion b

1 sin® —cosH

A=|cos® -1 ]

|sinf 1 -1

The system has non-trivial solution if |A| =0

1 sin® -—cosO

cos@ -1 1 |=0

sin® 1 -1

1{0) — sin B(—cos 6 —sin 6) — cos 6(cos 8 +sin 0) =0
sin ©cos 0 +sin’ 0 —cos? 6 —cosOsin@=0

sin?0® =cos?0

0=

L
4

2 -1 1 [3 1 -1
74, Let A=={—l 2 —lland4B=|1 3 =x
1=l |2] -1 1 3

If Bdis the inverse of A, then the value of x is
)2 2)4
N3 41
Solutiony:
Since B i§the inverse of A
AB =1

2 -1 M3 g -1 100
-1 2 =1 3 (=0 1 0
Io—1 2|7 [-¥1. 8 1sl0 01
1
EGD—O
—[—-2—x+3]:0
2 llend=10
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Solution :
3 -3 4
25.1fA=|2 -3 4|, then adj(adjA) is |A|=3(1) +3(2) +4(-2)
0 "'i 1 =3+6—8
[3 -3 4 [6 -6 8] |A[=1
1) (2, -3 4| 2|4 -6 8 adadid) =] A" A
. —l 1 -0 —2 2_ =1'A=A
[-3 3 4] [3 -3 4
3|42 3 -4]| 4o -1 1
O D -1] |2 -3 4
BOOK SUMS (Exeréiseand-Examples) :
8 -6 2
I fA=(-6 7 <4, verify that A(adj A) = (adj A)A = |A|Ls.
2 -4 3 4
‘ (a b )
2, }fA=l' is non-singular, fir d'Az.
¢ dj
2 -1 3]
}. Find the inverse of the matrix [ --5 % il. >
L—3 ?' 3_1

4. If A is a non-singular matrix of odd order, prove that|adjA[Ts\positive.

F'F =7 4
5. Find a matrix A ifadj(A)=]-1 11 7
15 7
-1 2 2
6. IfadjA=|1 1 2], findA™".
g.g 1

7. If A is symmetric, prove that adj A is also symmetric.

2 9
8. Verify the property (AT)" = (A“)T with A:[l 7}
¥ 0 -3 -2 -
9. Verify (AB)'=B"A“'W“”A=[1 4} B:[o ﬂ

4 3
10.If 4 =[2 SJ' find x and y such that A° +xA+ yl, =0,. Hence, find A",
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cos@ -—sin0

is orthogonal.
sin@ cosO:, &

11. Prove that [
| 6 -3 a
12.1f A==|b =2 6 |is orthogonal, find a, b and c and hence A~'.
2 w 3
13. Find the adjoint of the following
Wl '-Ej] ---‘222
i LA
6 2 (i) ] (iii) - 2 1
3 7 2] | -2 2

I47Find the inverse (if it exists) of the following
5 1 1]

R . e
) j— a1 51 (i |3 4
1 37

1 5
cosod 0" sino
I5.IfFle)=| 0 (1 4 00 |, show that [F(a)]"" = F(—)

-

—sina 0 (Cosa.

5 3 ‘
16. IfA = [ i 2], show that'A’ 43471, = O,. Hence find A™.

el =
-2 1 4
]7.IFA=é 4 4 7| povethat A7 =AT,
=1k N
8 _al
15. IfA = [__5 _ll , verity that A{aqj A) = (adjA) A=Al
19 1m=[3 ZJ andB=[_I —3] verify that (AB)™' =B7A™
' 75 so.g [ 4
[N 2]
20.Ifadj(A)=(-3 12 -7/, find A.
_-2 0 2_]
[0 -2 0]
21.Ifadj(A)=| 6 2 -6/, findA™".
-3 0 6|
(1 0 1
22. Find adj(adj(A)) ifadjA=] 0 2 0
-1 0 1

] tanx cos2x —sin2x
23. A= ,showthat ATA =]
~tanx | sin2x cos2x
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24. Find the matrix A for which A R = a7 '
-1 -2 7 7

) =
25.Given A = ,B= 0 L, . find a matrix X such that AXB=C.
2 0 1 1 2 2

26.1fA = , show that A™ = % (A?-3I)

01 1
I 0 1
1 10 '

-1 -1
27. Decrypt the received encoded message [2 —3] [20 4] with the encryption matrix [2 1 ]and

the décryption matrix as its inverse, where the system of codes are described by the numbers 1-26 to
the'letters A— 7 respectively, and the number 0 to a blank space.

-

g 3 -1 2
28. Reduce the miatrix| -6 2 4 |to a row-echelon form.
-3 2
043 6
29. Reduce the matrix | -1 07 25 [to a row-echelon form.
|4 20 ol
32 5 4 3 1 -2
30. Find the rank oi'each of the follewing mairices(i)ll i 2 (i |-3 -1 -2 4
13-3 6 6 7 -1 2
%1, Find the rank of the following matrices whielsarg/if row-echelon form.
r
- - 6 0 -9
2 0 -7] A '3 ) 01
@M[o 3 1 [ o S5 1 (iii)o0 0
00 1 0 0 0
N0o o
[1 2 3
32. Find the rank of the matrix {2 1 4 |by reducing it to a row-e¢helonfdorns:
13 05
(2 -2 4 3
33. Find the rank of the matrix [-3 4 -2 —1|by reducing it to an echelon form
|62 -1 7
31 4
34. Show that the matrix (2 0 -1 is non-singular and reduce it to the identity matrix by elementary
5 2 1

row transformations.
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5
] , by Gauss-Jordan method.

35. Find the inverse of the non-singular matrix A =[ 6

21001
36. Find the inverse of 4=|3 2 1|, by Gauss-Jordan method.
21 2

37. Find the rank of the following matrices by minor method:

o2 s 1 -2 -1 0
i -
ol 2 Wi & =7 s 6 31
|3 -4
<2 3 (0 1 2 1
(V) [20 46| |0 2 4 3
5 M1 S (8 1 0 2
38. Find the rank of the/following matrices by row reduction method:
12 -1
1 1 1 3 3 | 2 3 -85 2
M|2 -1 3 4 (i) ggi)]2 -5 1 4
1 -2 3
5 -1 7 11 ) -1 2 3 -2
-1 1]
30, <ind the inverse of each of the'fol oixing by Gauss-Jordan method:
T 44 | f1 23
T2 -l | o
Wi, _, @ip'lr oF -1 (i) |2 5 3
? 6 2 a3l li o 8

40. Solve the following sysiem of lincar equationgyUging matilx, inversion method.
S5x+2y=3, 3x+2p=>5.

41. Solve the following system of equations, using matrix invérsionymethod.

2x, +3x, +3x; =5,%, = 2%, + X, =4, 3x, —x, —2x, =3. P
=4 & 4 1 -1 1
0. 1f A=|-7 1 3 |and B=|1 -2 -2/, find the produets.4Bsand, B4 and hence solve the
5 -3 -1 2 1 3 -

system of equations X—Y+Z =4, x—-2y—2z=9, 2x+y+3z=1,
43. Solve the following system of linear equations by matrix inversion method.
() 2x + 5y=-2,x+2y=-3
(ii)2x—y=8,3x+2y=-2
(i) 2x+3y-z =9, x+y+z=9, 3x—-y—z=-1
(iv)x+y+z-2=0, 6x—4y+5z-131 =0,5x+2y+2z=13

-5 1 3 11 2
44.1fA=|7 1 =5|andB=|[3 2 1|, find the products AB and BA and hence solve the system
1 -1 1 2 1 3

of equations X+y+2z=1, 3x+2y+z=7, 2x+y+3z=2,
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amount and a fixed amount of annual
he first month after 3 years of service

A man is appointed in a job with a monthly salary of certain
f service, find his starting salary

increment. If his salary was Rs.19,800 per month at the end of't
and Rs.23,400 per month at the end of the first month after 9 years o

and his annual increment. (Use matrix inversion method to solve the problem.)
ys while 2 men and 5 women can finish

4 men and 4 women can finish a piece of work jointly in 3 da
at of one woman alone

the same work jointly in 4 days. Find the time taken by one man alone and th
to finish the same work by using matrix inversion method.

The prices of three commodities A, B and C are Rs. x, y and z per units respectively. A_P3T30ﬂ
P purchases 4 units of B and sells two units of A and 5 units of C . Person Q purchases 2'umts of C
and sells 3 units of A and one unit of B . Person R purchases one unit of A and sells 3 unit of B *f“d
oné unit of C . In the process P, Q and R earn Rs.15,000, Rs.1,000 and Rs.4,000 respectively. Find
the’prices per unit of A, B and C . (Use matrix inversion method to solve the problem.)

Solvé, by Cramer's rule, the system of equations X, —x, =3, 2x, +3x, +4x; =17, X, +2x;=77.

Ina T20match, Ghennai Super Kings nceded just 6 runs to win with 1 ball left to go in the last over.
The last ball wés bowled and the batsman at the crease hit it high up. The ball traversed along a'path
in a vertical plané afid\the equation of the path is y = ax’+bx+c with respect to a xy -coordinate
system in the vertical plane and the ball traversed through the points (10,8), (20,16), (40,22) can you

conclude that Chenniai SuperiKings won the match?

Justify your answer. (All distan€es are measured in metres and the meeting point of the plane of the
path with the farthest boundafy linelis (70,0).)

Solve the following systems of lif €z r equations by Cramer’s rule:

() Sx-2y+1o=0x+3y—-7=9

2 2
(i) = +2y=1i2, —=+3y=13

x x -
(i) 3x+3y-z=i!, Zx— y +22=9,4y + 3y 32=25
.\ 3 2
(iv) ——i———l =0, l+3+l—2 =, Z-£-i+ =0

X y z x y z X p oz

’
In a competitive examination, one mark is awarded for everyy€ortect answer while 4 mark is
4

deducted for every wrong answer. A student answered 100 questions&nd.got 80 marks. How many
questions did he answer correctly ? (Use Cramer’s rule to solve the problens).

A chemist has one solution which is 50% acid and another solution“whieh_i§ 25% acid. How much
each should be mixed to make 10 litres of a 40% acid solution ?

(Use Cramer’s rule to solve the problem).

A fish tank can be filled in 10 minutes using both pumps A and B simultaneously. However pump B
can pump water in or out at the same rate. If pump B is inadvertently run in reverse, then, the tank
will be filled in 30 minutes. How long would it take each pump to fill the tank by itself ?

(Use Cramer’s rule to solve the problem).

A falpi!y of 3 people went out for dinner in a restaurant. The cost of two dosai, three idlies and two
vada':s is Rs.150. The cost of the two dosai, two idlies and four vadais is Rs.200. The cost of five
dOS-.':H, -four ldli-es and two vadais is Rs.250. The family has Rs.350 in hand and they ate 3 dosai and
six idlies and six vadais. Will they be able to manage to pay the bill within the amount they had ?
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55. Solve the following system of linear equations, by Gaussian elimination method.
dx+3y+6z=25 x+5y+7z=13 2x+9y+z=1.

56. The upward speed v(f) of a rocket at time ¢ is approximated by v(t)=at2 +bt+¢,0<1 <100 where

a, b and ¢ are constants. It has been found that the speed at times ¢ =3 ,1=6 and ¢ = 9 seconds are
respectively 64, 133 and 208 miles per second respectively. Find the speed at time £ =15 seconds.

(Use Gaussian elimination method.)
57. Solve the following systems of linear equations by Gaussian elimination method:
() 2x-2y+3z=2,x+2y—-z=3,3x-y+2z=|
(i)2x +4y+62=22,3x+8y+52=27, x+y+2z=2
58L& #bx + ¢ is divided by x + 3, x — 5 and x —I, the remainders are 21, 61 and 9 respectively.
Find @/ bénd c. (Use Gaussian elimination method.)

59. An amount/of,Rs.65,000 is invested in three bonds at the rates of 6%, 8% and 9% per annum
respectivély. Thestotal annual income is Rs.4,800. The income from the third bond is Rs.600 more

than that fromshe second bond. Determine the price of each bond.
(Use Gaussian elimination‘method.)
60. A boy is walking aleng'thé path y = ax’+bx+c through the points (-6, 8), (-2, -12) and (3, 8).
He wants to meet his filend.dt PE7, 60). Will he meet his friend? (Use Gaussian elimination method.)
61. Test for consistency of the following)system of linear equations and if possible solve :
%1 2p—2=3 3x—y+2z=1040 ¢ =3 x—y+z+1=0.
62. Test for consistency ofthe foilowing systeinof linear equations and il possible solve :
dx—2y+62=8 x+y—Iz =—1 1% -37+9z=11 ‘
63. Test for consistency of the following system of [ineas equations and if possib.e solve .
x—y+z=-9, Zx—2y+2z=-18 3x-3y+32+ 2=V,
64. Test the consistency of the following system of linear equations
x—y+z=-9 2—y+z=4,3x-y+z=6dx—y+22=T 7
Find the condition on a, b and ¢ so that the following system of-linear equations has one parameter

65.
family of solutions : X+y+2=4a, x+2y+3z=b, Ix+5y+Tz=¢

66. Investigate for what values of A and p the system of linear equations.
x+2p+z=T7, x+y+Az=|, x+3y—52=>5has (i) no solution (ii) a uniqug/Solution (iii) an infinite

number of solutions.

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

()x-y+2z=2,2x+y+4z=T7,4x-y+z=4
(il 3x+y+z=2,x-3y+2z=1,Tx-y+4z=5
(i) 2x+ 2y +z=5,x-y+z=1,3x+y+2z2=4
(ivV)2x—y+z=2,6x—3y+32=6,4x-2y+2z=4
68. Find the value of k for which the equations kx - 2y + z=-1,x-2ky +z=-2,x -2y + kz = | have

(i) no solution (ii) unique solution (iii) infinitely many solution
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69. Investigate the values of A and p the system of lincar equations 2x + 3y + 52 =9, 7x * 3y -5z=8,

2x+ 3y + Az =y, have
(i) no solution (ii) a unique solution
70. Solve the following system : x+2y+3z=0, 3x+4y+4z=0, Tx+10y+1 22=0.

71. Solve the following system : x+3y—22z=0, 2x—y+4z=0, x—11y+14&=0.
72. Solve the system : X+ y—2z =0, 2x—3y+z=0, 3x—7y+102=0, 6x-—9y+1 ®x=0.
X 73. Determine the values of A for which the following system of equations :
(3A—8)x+3y+32=0, 3x-+(3A—8)y+32 =0, Ix+3y+(3A—8)z =0. ‘
74 Bygising Gaussian elimination method, balance the chemical reaction equation :
CsHg +0; — CO, + H,0. :
75. If thie system of equations px+by+cz=0, ax+qy+cz=0, ax+by+rz=0 has a non-trivial solution

(iii) an infinitec number of solutions

and Pia,qib,r?fcprove_that LA .
p—-a g-b r-c

76. Solve the following/system of homogenous equations.
(D) 3x+2y+72£0,4¢-3y—22=0, 5x+9y+23z=0
(i) 2x+3y—-z=0,F4—-22=0, 3x+y+3z=0
77. Determine the values of Adfor Which the following system of equations x +y + 3z = 0, 4x+3y+2z= 0,
2x +y + 2z = 0 has (i) a unigte solution (ii) a non-trivial solution
78. By using Gaussian elimination/:€ Hod, balance the chemical reaction equation.
CaHg + 072 &> H,0 + CO;,

Additional Questicns :
*

79. Prove that for every square matrix 4 of order n, A4adj 4) = (adj A) A == | A | L.

80. Prove that i a sqiuare inatrix nas an inverse. gten h.isanigue.

81. Prove that for every square matrix 4 of order n, then A™ ¢éxists if and only if A is non-singular.

82. Prove that if A is non-singular, then

. | . . R IUN\J )
(i) |47 |=m (ii) (AT) = (A"‘)' (iiiy (A4)” =-7—L-A "““Where A is a non-zero scalar.

83. Prove that if A is a non-singular square matrix of order n, then

() (adid)" = adi{4™)= rzli_lA

(i) |adjAl=| A"
(iii) adj{adiA)=| A|"* A
(iv) adj(Ad)=A"" ady(A), A is a non zero scalar

w) |adiladid)l=| A"

vi) (adj )’ = adj{4")

84. Prove that if A and B are any two non-singular square matrices of order n,
then adj(AB) = (adj B) (adj A)

85. State and prove left cancellation law.

86. State and prove right cancellation law.

87. State and prove reversal law for inverses.

88. State and prove law of double inverse.

Send Your Questions & Answer Keys to our email id - padasalai.net@gmail.com


www.Padasalai.Net

www.Padasalai.Net www.TrbTnpsc.com

2. COMPLEX NUMBERS

Points to Remember
e Rectangular form of a complex number is x +iy (or) (x + yi)

e Two complex numbers z, =X, +iy, and 2, =X, +i), are said to be equal if and only if
Re(z,)=Re(zz) and lm(z,) = In{z,_). Thatis X, =X; and Y, =),

e The conjugate of the complex number x +iy is defined as the complex number x —iy .

, where x and y are real numbers.

o* _Properties of complex conjugates.

1O+ z9=2 +2,

2. 2z 2 ~2,

3. 2,2, %z, z4

ZRZ .
5 Re(z) =
2
6. Im(z)==_—
) 2i
7. E:)= (i)", where n is an integér N
8. zisrealifandonlyif z=%2
9. zis purely imaginary if and only if z&-2

10. ; =7
o Ifz=x+iy,then 1/x2 +y2 is called modulus of z. Itisdenoted by | z |.
e Properties of Modulus of a complex number.

1. |z]=|Z]

2. |z +2,| £|z|+ 2, | (Triangle inequality)
3. |zz, |4z |12, |
4, IZI_Zzl ZI|ZII—|ZZI |
5. 2 =|—Z'—|, z, #0
Z, ,22|
6. |z"|=|z|", where n is an integer
7. Rez)<|z|
8. Im(z) <|z|
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Formula for finding square root of a complex number.

Ja+ib =i[1flz—rzﬁ +i|—:—| ‘I—zl_z:gJ,where z=a+iband b#0

Let r and 6 be polar coordinates of the point P(x, y) that corresponds to a non-z€ro complex "‘jmber
0

z =x+iy. The polar from or trigonometric form of a complex number P is z=r{cosB+isin

Properties of polar form

I, If z——-r((:0£+isin9), then z' = l(cosE)—isin 0)
r

2. /182 =1 (cosh, +isinG,) and z, =r,(cosh, +isind, ), then
& =rlr2(coiel +8,) +isin(g, +6,))
3. If 3 =r,(cosel +isin6,) and z, =1,(cosB, +isind, ), then L =L (cos(B, ~6,)+isin(6, -6,))
r

Z; L

De Moivre's Theorem
L. Given any complex nimber_cos6 + isin® and any integer n, (cos0 +isin8)" = cosn® +isin»0

‘

2. If x is rational, then €os.x@ #i'sinx § is one of the values of (cos0 +isin€)"

th ~ PR |
The 1™ roots of complex numbéraz = I{Cutﬂﬂsmﬁ; are

(A+2kn . (6+2k))

2" -.:r”"{¢0§ ——= |+isin ——=— 11 ki:0,1,2,3,..... n-!
( L2y oo 2

Powers of imaginary uriy i

1 ] '
0)1=?=_{_=_, ()% =-1 ()3 =i Q) =1=7

@y

We note that, for any integer n , i has only four possible values: they correspond

’ t
divided by 4 leave the remainders 0, 1, 2, and 3.That is when the integer 1 < _p4 o no)v: lues. ofn. vlvi-len
algorithm, n can be written as n = 4 + k, 0 < k<4, kand q are integers anduwé write Bgirsi

"= =D O =) D =) 6=

In general, multiplication of a complex number z by i successively gi
; » : o givesa 90°¢ .
rotation successively about the origin. <\ ountep€lockwise

iz

AL

(5]
=
o

-3
iz Iz
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* Complex numbers obey the laws of indices

(V) )" = "

@) 2" =" (ii) ;—:= 2" z#0 (iii) (Z")" = 2™

¢ The distance between the two points z, and z; in complex plane is |21—2|

To find the lowerboundiand upper bound use [|z/| - |z]| < |21 + 2| < |zi] + |z|
® |z- 2| =ris the conipleX-form of the equation of a circle. I s
(D) |z— zo| <rrepresents the points interior of the circle
(ii) [z - zo| > r representsthé points exterior of the circle

If z=0, the argurient 8 is undefined; and s0.if ¥\indarsiond that z # 0 whenever polar coordinate: are

used
If the complex number z =x + iy has polar coordinates/(r, 8), its conjugate z= x—iy has polar

coordinates (r, —0) P
e Principal value of 0 or principal argument of z and is denoted.by'Arg-z,
-n<Arg(z<m (o) -n<B<m -
e argz=Argz+2m,neZ.
z 1 i -1 o
. c -
0 o~ s
Arg (2) 5 n 5
4 s
argz onrx 2nrw + -2- nw+x; onm— 3
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* General rule for determining the argument 9

Im
Letz=x+1iy, here x,y e R 4
(i) @
a:tan—l m ezn_a 9=a
x| 3 &
am @) Re
O=-—n+a 6=—
v

* Some of the properties)of arguments are

(i) arg (z1 2;) = arg.z{ Harg 2,

" z
(ii) arg (—’J =argz)-arg@ N

23
(i) arg =" =nargz

(i) The alternate form of cos © + i sind'is co:{2fm+9)+i sin(Zlm-i—G),kzZ.

Euler's form of the complex nurnber ,
el

=cos@+isind

(cos8—isin®)" =cosnd—isinnd
(cos® +isin@)™" =cosnO—isinnd 4
(cos@—isin@)™" =cosrd +isinnd

sin@+icosd =i(cosd—isind)

< 2 n_l . . . . -
The n'" roots of unity 1, @, @° ...... , @ are in geometric progression‘with@€ommon ratio .

L]

The sum of all the n' roots of unity is 1 + & + o’ + ...... +o"'=0

The product of all the n® roots of unity is 1. o. @’... @™ = (-1)™"

All the n roots of n'™ roots unity lie on the circumference of a circle whose centre i§ atthe origin and
radius equal to 1 and these roots divide the circle into n equal parts and form a polygon of n sides.

In this chapter the letter o is used for n™ roots of unity. Therefore the value of o is depending on n as
shown in following table.

Value of n 2 3 4 5 k
2x n n 2r 2n
Value of ® ) e e S o'k

Send Your Questions & Answer Keys to our email id - padasalai.net@gmail.com


www.Padasalai.Net

www.Padasalai.Net

www.TrbTnpsc.com

BOOK BACK ONE MARKS

L "+i™+im2+ ™ s

1o , 21
3)-1 4)i
Solution :

"4 ™ g T2y 3
=i"(1+i'+¥+7)
=" (1+i-1-1)

=1 (0)

=0

13
2. The value'of ) (" +i™') is
=1

11+i 2)i
Hl 40
Solution :
13 '
= Z(i" +i™) \

=U—01:rﬂ =1+i

AreaoftheA“=%AB x CD

—;—Iz—"d Z-;J'Zi

1 2 2
= —-]zz—:zzl

le Iz[2
4

1,2
Lg

4. The conjugate of a complex number is el

Then, the complex number is

3. The area of the triangle formed by the
complex numbers z, izand z + iz inthe

Argand’s diagram is

1) % [2|* 2) ||’

3) % 2|’ 4) 2|z
Solution :

AB = 4=l

. A+B z+iz
'D' is mid point of AB = =

2 7

; [zﬂ'z |z+iz|
z+iz- =
2 ) [ 2]

CD=

1 -1
)iz )iz
-1 1
N3 Y72
Solution L
M 1 v _{ 1 J
Let 2 =—— = z=|—=—
i-2 \i—-2
= ) ]| 1 | -
z—v‘—:"—i- ;‘+5
3. Qgﬂ)} 3H4)1 , then Izl is equal to
@+ 6y
o D1
3)2 4)3
Solution :
4 - V3 + 1 o
8+ 64’
_ () (o)
(Vear36)
- 8x25=2
100
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. Ifz is a non zero complex number, such that
2i = z then 2] is

1)% 2)1
3)2 4)3
Solution :
2iz =z
2izz=z
2iz=1
A 45 YLD |
241 A4t 2
|2]= > g
442

l+z .
If |z = 1, then the value of T———- is

. !flz —2 + 1] <2, then the greatest value of [z

1S
1)V3-2 DABF2,

WodE

H5=2 4) I549
Solution :
Z=2+i|2lz| |2
2>1z)—+5
V5 +23> 21
|z |</5 +2
3 .
2 —-{ = 2, then the least value of |Z] is
2
1)1 2)2
33 4)5
Solution :
33
|z = |z =—+
z 2z
N
<|lz-—+
z| |z
|z|—2——3—_<_0
|z |
|2 ~2/z| -3 <0
|z|is3 or |

The least value of |z is 1

o +z
1)z 2) z
3)—1- 41

z
Solution :
14z _l+z _ 14z _
7T 1 1+z
1+Z ]+l Rl
2 z
- _ 1
{(ld=1=>22 =1:>z=j]
10. The solution of the equation [z —z=1+2iis
3 3 ..
—=2i 2)-—+2i
1) 5 -2 )~=
3)2-2 @2+3i
)2-3 ! 2
Solution :
Letz=|z|=1=2ieeererrenee (1)

2= z 7= (z|-1-2i) (z]-1+2i)
=z )z {-i+ 2 -1-2i)+
(—1-2¥-1+2)
|21 = 2] -2] 2|45 .
From (1)

5/
z= -2

2

3

z=—=2f

11

JAfjzi) =1, ]z =2,lzs =3 and

92122 + 42y23 + z323| =12, thén the value of
lz1+ 23+ 230 is

N1 2)2
3)3 44
Solution :

We know that

| _ |9z,zg+4zlzl+zzz3|
EAIEAIEN
12

1x2x3

|z, +2, +2,

lZl +2z, +23| =
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1
andz+ — € R, then [7] is
F4

1o 2)1
32 _ 4)3
Solution :

only when |z] = 1

wegetz+—1— € R

(x—1)+iy x(x+1)—iy _
Re ((x+1)+iy (x+1)-—iy] 0

(x—lXx+1)+y2J: 0
(x+1)' +)°
x=1+y’=0

x2 +y2=l
4* =1
|z =1

15.1f z = x+iy is a complex number such that

|z+2| = |z-2|, then the locus ofzis

1) real axis 2) imaginary axis
3) ellipse 4) circle
Solution :
Letz=x+iy
|z2+2]| =|z-2]

|x+iy+2| = | x+iy=2]
J(;_H-Z): +y? = 1[(x-—2): +y?

2
X485 +4+y = x"--4x 14y
3x=0 = 2=0

i.e) imaginary axis

-]

13. 21 ,Zyand z3 are complex numbers such that
21+ 22 +2,7 0 and |z)| = |z3) = |23| = | then
z)? + 222 +#2z3" is
D3 2)2
3)1 4)0
Solution :

1 1 I
Zl - ’ 22 ==..—_-, 23==
4 Zy 25
(z,+2,+2,)? )
= z27 +72 +2) +22,2, +22.7, +12, ]
0=z +zi+2] +2|(Z¥Li';fi
{ \ &% 2,
0= z2 +22+22 +21 LT |
k 2,2, 24 )
0=z +22+2 +2(0)
0=2z+z2+2]
z—1, . A
14. If is purely imaginary, then |2| is
z+1
1
1) = 2)1
) 2
3)2 4)3
Solution :
z-1, .
—— is purely imaginary
z+1
; z-1
ie. Re (——) =0
z+1
x+iy-1
Re [ Y J:o
x+iy+1

16-The, principal argument-of T+ is
=147
-S;t -2n
1) — 27y ——
) 6 ) 3
-3n -x
3) — 4) —
) 3 ) >
Solution
3. _ 37 147 ) -31+0)
=1+i =1+i =1-i 2
1
= —(-~3-3i
L(-3-3)
(_73,:;) lies in II1 quadrant ‘
0 is also lies in 1] quadrant
=—n+Q

Send Your Questions & Answer Keys to our email id - padasalai.net@gmail.com



www.Padasalai.Net

www.Padasalai.Net

www.TrbTnpsc.com

-% + tan™

:
x
-7 +tan™ [l]

1

I

w?(1+w)=A+tBo
1+ o =A+B(D
A=1,B=1

=-7 +tan! (l)
g =3¢
4
I7. The7principal argument of (sind0°+ icos40°)’

IS

1) -110° 2) -70°

3) 70° 4)110°

Solution :

(sin 40° + i cos 40°)°
= [ilcos 40° +  sin'20?)J
= i*[cos40°~isin 40°]°

= (cosv0+isin50) (coR00-is1h200)

0 @200 _ 91(90-2(0 el

L 005(_1 10’)+isi'.1(-—1 IU’)

18.

IfA+)@+20) (1 +31)....(1+ni)=x+1y,
then 2.5.10... (1 + n®) is

1 2) 1
)P+ 41+n
Solution ;

(1+i) (1+2i) (143i) .... (1+ni) =x + iy,
Take modulus on both sides,
|14 |42 1434 J1+nd] =[x+

2.5.10... (1+n?) =% +y

20. The principal argument of the complex

1+i\/3' .
number 15
4il1-i3
2n n
= 2) —
1) 3 ) 6
5n T
=== 4) —
3) = ) 3
Solution :

1+iv3
T ali-iv3

= arg (l+i\[§)2—arg 4i—arg (l—i\/g)
=2arg (1+i\/§)—arg(0+4i)—arg (I—i-ﬁ)

= 2tan™ f—?)—tm‘.“(%}_tan—l [—_:15:}

\ “ i
=2} E_ [-_ﬂ;Jz,;E_E
LS n
Z 2

19.

If w # 1 is a cubic root of unity and
(1+ w)T = A + B, then (A, B) equals

DY

1,0) 2)(-1,1)

3)(©G,1) 4) (1, 1)
Solution :

(1 +w) =A+Bao
(l+m) (1+0)=A+Bo
(-0)°(1+0) =A+Bo

21.

If o and B.are the roots of x¥* + x+ 1 = 0. then
QPOVARNR ’

1)-2 2) -1
31 4)2
Solution :

x2+x+1=0

N E By ¥ (0 - I

) . "% 2
\ e —1+iJ§ B= —1—-:3[3
2 2
a=o,p=o
(12020 + BZOZO - m2020 + ((DZ)ZDEO
= 2020 4 (mzoz 2
= (w2019 UJI) + (m20|9 ml)2

=0+ =-~]
=
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r_zz, The product of all four values of
3

T, . WY,
[} — i —
[cos3+ sm3] is
-2 2)-1
It 4)2
Solution :
LY n)e 2
(cos—-l-isin- =cis [ 2kn+ 2 |*
3 3; 3
3 .
\-
=clf [6k‘u+‘ll: 3
347)
. ( 6kR+m) '
=°B( 4" K=0,1,2,3

/

k= 0=cns—4 k=25 cis— pr
. In 19%
k=1=> —_— k= &y S
‘ cis T ;k=3=cis 2

‘ . (m Tr 13n {19
roduct = ¢ +———
Profue—R (4 FIMI J

=cis ‘(4—211) =cis10n

=cos 10x +1 sinlOx=:1+0i
=1 ]

30°-30 =3k=3(0™-)=3k
k=w’-0

a % l1-i3 +1-i3]
. %[-21'\/5]

k=—iv3
e

23.1f @ # 1 is a cubic root of unity and

: —o)]’-l mlz —3k,thcnklsequalto
1 o o
11 2)-1
3) V3i 4-3i
Solution :

1 1
-o’-1 o?]=3k
®

(02

1
(1)
o

=(0? —0*)-10-0?)+1(w? -a)= 3k
o -o-0+e’+o’-0=3k

e et et ek e e

1
w?|[=3k
(1]

10
: l+~/5: is
24, The value of
" [ -«5']
2r . 4n
ol 2) cis —
1) cis 3 ) cis 3
2n ' . 4n
—cis=— 4) - cis—
3)-cis 3 ) —cis 3
Solution :

" Let1+43i =r (co'ﬂ-i-lsme)
r=+1+3=2

(1, J-; iies in | quadram, ©' is also lies in
lquadraﬂ' o :

1433i =2cis==2 ¢'3
/ 3
Replace is 'i' by i’

I- ﬁl 205(3) Ze;

o (4 X 10
[l-l--\ﬁi] Z| ¥
i %
1 ﬁ: \23-‘3
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-

; 2n -
=CIs [6?‘[’+7J [(2+1X(2+m2 z+m)-—l) 1] ‘)
2 o= =0
. 2n = “’(zm+m2-032)+“’ (-2
= cj§ — 2 mz)—'zm2+
3 - (Z+1X22 +z+2z0° +
s 2
25. If o =cis —3“—, then the number of distinct root o —zw‘ —OJ6= 0
2
2
z+1 () o’ — 22+zzm+zzw 'i'?f2 +2z0+ 20
off ® z+o? 1 |=0 — +]-z0—-1=0
o’ 1 z+o - 22(1+w+m2+z)=0
1)1 2)2 —=2=0
3)3 4) 4 =z=0,0,0 .
Solution; The number of distinct roots 1s 1
z+1 @ Iy

o z+o® 1W=0
@* 1 Z+Q

BOOK SUMS (Exercise and Examplesi:
1. Simplify the fliowing

. 102
OYH @iy '™ (i) i % + 78 (ivy D" ()i BP0
m=l
2. Simplify the following
. 12
(i) i1947 + '-1950 (“) i1948 _ '-—1869 (lii) ZI"
2 mel
ys9, 1 ' PR P \ I~
(iv) i + el Wiri..i (vi) z:
: n=l
3. Find the value of the real numbers x and y, if the complex numbers
@+ix+(I1-Dy+2i-3andx+(-1+2))y+1+iare equal
4. Evaluate the following ifz= 5-2/iand w=-1+3i
(z+w (iz-iw (iii) 2z + 3w
(ivizw (V) 22 + 2zw + W (vi) (z + w)?
5; (.}iven the complex number z = 2 + 3j, represent the complex numbers in Argand didgram,
()z,izand z + iz (i) z,—izand z—iz

6. Find the values of the real numbers x and y, if the complex numbers
B-dx—(2-iy+2i+5and 2x + (-1 +2i)y + 3 + 2i are equal.

7. Ifzy=1-3i,z,=-4iand z3 = 5, show that
(i) (Zl +Zz)+z:¢ =2 +(Zz +ZJ) (ii) (thz)za =Zl(zzzs)
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8. Ifz=32,=-7 and Zy =‘5+4i’ show that
0 z(2:+2)=22, +22, (i) (2, +2,)2; =22, + 2,2,

9. If z,=2+51, z, =—3-4diand z, =1+1i, find the additive and multiplicative inverse of Z;,2, and
Z3. ‘

10, Write ;’*

NS
11. Simplify : [lﬂ) _(];’]
1-i 141§
Z43. 1+4i

12.1f =——.fi
Y > nd the complex number z.

4i . !
Y in the x+iy form, hence find its real and imaginary parts.

13.1f z, =3—2iand z, =6+4i find 2L .

Z,

14. Find z ™', if 2=(2431) (1-i).

RN H
15. Show that (i) (2+iB)* #48<iv3)" is real and (11)(19‘“9‘) [18:2"_) is purely imaginary.
3i

16. Write the following in the gectangular form :

7= 2, poin 2y 1
(1) (5+99)+(2-4i) i) = — (i) 3i i
S+ ; _

17.1fz =5 + iy, find the following in re:tangilar form.

(i) Re (-‘-) (ii) Re (i) D (i) Im (3z+4z-4i)
4

4
18. If zy =2 — i and z, = — 4 + 34, find the inverse of 2,Z, and—-

Za

1

1 1
19. The complex numbers u, v and w are related by —=—+—. Hv=3—-4i and w=4+3i,
u vow

fid u is rectangular form.
20. Prove the following properties :

+Zz

(i) Z is real if and only if Z=2 G Re (z) = 222 and im(o)= 22
21. Find the least value of the positive integer n for which (\E + ir

(i) real (ii) purely imaginary
22. Show that (1) (2+i£)xo -—(2—1'«/5)]0 is purely imaginary  (ii) []9 7'] +(270__65:)12 is real
23.1f z, =3+4i, z,=5-12 and z,=6+8/, find |z,|, |22|, |z3|, ]z, +zz| , |z2 —z,|, and \Zl 4 33[,

24, Find the following :
2+1 :(2 +i)
@ |-

(1+i)

(ii) [(1+7) (2+3i) (4i -3) (i)
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25. Which one of the points i, =2 + i and 3 is farthest from the origin?
26.If 2,2, and 2,are three complex numbers such that Iz,I = Izz| =|7-3| = |z, *&

find the value of|i+i+Ll
2, Z %

27. lf|z|=2 show that 35|z+3+4lls7

28. Show that ‘tm pOintS l, '-;—1'!'1.—‘/25 and :zl—i.g are the venices ofan equilat'el’al tl’iangle-

29.1f 2),2, and z;be complex numbers such that |z| =z,

+Z3l= 1,

|=|23| =r>0and Z;+22 +2,20. Prove that

lzlzz +32,2, "'zszll =
z#2fvz, |

30. Show thatithe equation z =;has four solutions.
31. Find thé squarefroot of 6—8i ‘ !
32. Find the modulus6fthe following complex numbers |
2 £2-0 1-2 -y 21(3—4i)(4-3i)
Ok ywr gt @) v 203-4){
33.For any two complex nufnber§ Zpand z,, such that |z|=|z,|= 1 and z32, #-1, then show that

zZ+z, .
——2.js a real number,

1422,
34. "Which one; of the poinrs 10-- 8i, 11 467 is¢losest to 1 +
35,17 jz]= 3, show that 7 < |z +6 -84 ¢ 131 .

36.1f |2 = 1, show thai 2 < |z* - <4,

37.1f z--2-l =2, show that the greatest and least value of [¢] aré ¥3.+1 and +/3 - 1 respectively.
z

38.1f 2,2, and z;are three complex numbers such that |z,|=lf|zzl=2,|z,|=3and lz, +2Z,+2,|= 1,
show that |9z,z2 +4z,z, +z,z,] =6.

39. If the area of the triangle formed by the vertices z,iz and z+iz is S0'Square ainits,
find the value of || '

40. Show that the equation z° +22=0 has five solutions.

41. Find the square roots of (i) 4+3i (ii) —-6+8i (il =512

42. Given the complex number z=3+2i, represent the complex numbers z,iz and z+iz*ih one Argand
diagram. Show that these complex numbers form the vertices of an isospeles right triangle.

43. Show that [3z -5 + | = 4 represents a circle, and find its centre and radius.

44, Show that ]z + 2-1] <2 represents interior points of a circle. Find its centre and radius,
45. Obtain the Cartesian form of the locus of z in each of the following cases :

0 |4=|z-1 (ii) [2z-3-1=3
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46. If z=x+iy is a complex number such that z—:': =1 show that the locus of z is real axis.
|z+ :|

47.If z=x+iyis a complex number such that ]n{z_z +:]= 0, show that the locus of z is
iz+

22 +2y* +x-2y=0
48. Obtain the Cartesian form of the locus of z = x +iy in each of the following cases :
O Re2)f =3 i) Wnf(1-i)z+1]=0 i) [z+4=z-] (V) z=z"
49, Show that the following equations represent a circle and find its centre and radius.
@ |7=2-1=3 (i) Pz+2-4{=2 (iii) pz—-6+12{ =8
50. Obtain'thé Cartesian equation for the locus of z =x+iy in each of the following cases :
() [z =4 =16 Gi) |z-4 =|z-1" =16 _
51. Find th€ moduliis and principal argument of the following complex numbers.
M V3+i i)~ +i (i) —3 -1 () ¥3-i.
52. Represent the compleX niitiber () ~1—i (i) 1+7¥/3 in polar form

53, Find the principal argumefll 4PE%, when z=——
1+iy3

1.9
54. Find the product %(cosg + isin-?}G(cos% +isin 2;-‘-] in rectangular form.

97\

On ..
cosTwsm—- I

55. Find the quotient -7——7—5 Py
s( - +"sint ~

56.1f z=x+iy and ar i;l-)=§,thcn show that x> +y* =1}

z+1 "4
57. Write in polar form of the following complex numbers
) 2+i243 Gi) 3-iV3 (iii) —2-i2 6iv)
58. Find the rectangular form of the complex numbers
T .. T
cos——isin—
Tt .. 7 x B s 6 &
0] (cos— +isin —) (cos—- +i sm-—) (ii)
4 6 12 14 l(cosgﬂsin-g)

59, 1f (x, +i, )0 +192)(%s +ip,)... (x, +iy,)=a+ib, show that
() (xlz +}’12)(x12 "'yzz)(x:z "'y:is)"‘(xnz +}’,.2) = (02 +b2)

2 b
(i) Zl:tan" [zv-’-) = tan"(-;)+21m,k eZ

X,

i-1

cOs— +isin—
3 3
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60, IfH—z=ws29+isin26‘, show that z=itan 0
-z
61. If cos a + cos P + cos y = sin & + sin B + sin y = 0, then show that
(i) cos 3a.+ cos 3B +cos 3y=3 cos(w + B +vy)and

(i) sin 3a. + sin 3B +sin 3y =3 sin(a + B +y).
62.If z=x+iy and arg( z:;)=%,then show that x* +y2+3x—3y+2=0-
Z

.a . | .
63. If z=(cosB+isin6), show that z"+-1;-=2cosr16 and z -?=2xsmn9.
z

18
64. Sumplify :(sin%ﬁcos—g) i

1+c0s20+isin 20 o
I'4+ 0520 ~isin 20

65. Simplify [
66. Simplify : (i) (144} i) (-3 +3i)"
67. Find the cube roots ofiinity.

68. Find the fourth roots of unity.

69. Solve the equation 2° +& =0 whé-3 z € C
70. Find aii cube roots of /3 +1

71. Suppose 2;,Z, and z, are the vertices of an equilateral triangle inscrited in the circle |7]=2.
X B o
72 If@# 1 is a cube reot of unity, then show that, PR e VA% havken | |
’ b few +an’, & +an+bn’
B iy (Vi
73.Showthat | — +—| +| —===| =~/3
{ 2 2) |2 2 ,
10
. ", X,
1+sin—+icos—
74. Find the value of 10
. n
1+sin——jcos—
10 10
1 : |
75.2cosa= x+— and 2 cos 3= y+—, show that
X Yy
X ¥ 1
(i) =+==2cos{a—p) (ii) xy——=2isin(a+
)2 L <aiinfus)
e XY . 1
iil) —==—=2jsin{ma.—n Py? o ——
( )y" pC ( B) (iv) x"y +x"'y" 2cos(ma + np)

76. Solve the equation 2> +27=0. |
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77. If w1 is a cube root of unity, show that the roots of the equation (z-1)’ +8 =0are

-1, 1-20, 1-20?,

8
78. Find the value of Z(cosggﬂﬂ'sin%’r—]

k=]

79. If @ # 1 is a cube root of unity, show that

6) (1—m+u)’)6+(1 +co—mz)6= 128

iy (1+o)(+0? )i +o i+ o). fi+0? )=1
80. 1f'z£2 - 2i, find the rotation of z by 6 radians in the counter clockwise direction about the origin
4 n g 2n 3n

hen (i) 0= — i)g=— iii) 0= —

when (i) 5 (i) 3 (iii) 5

1

81. Prove thaf thewvalues of 4/~1 are iji-(lii)

Additional Questions :
82. State and prove commutétive property under addition.
; % —y

83. Prove that the multiplicative ifiversé,of a non-zero complex number z = x+iyis 54—
x'+y X +y

'Write the algebraic propertiesof'¢oraplexnumbers under addition.
'Write thz algebraic properties of coripleX nmbers under multiptication

84.,
8:.
86. Wriie the properties of complex con ugates.

87. For any two complex nurabers z; and z, , prove.tnat’z, +z, =2, + 2

88. 'rove that z, =, :;l z,
89. Prove that z is purely imaginary if and only ifz=-2
90. Write the properties of modulus of a complex number.
91. State and prove triangle inequality.

For any two complex numbers z; and ;. Prove that |z, z|= 120234

/

92.

93. Define circle.
94, Write the properties of arguments in polar from of a complex number.

' . .
95. Ifz=r (cos 0 +1i sin 8), then prove that z' = - (cos ©—isin )
If z; = ri(cosO, + isinB;) and 22 = ra(cos; + isinG,) then prove that
2 Zp =1 r2 (cos (6, + 8;) +isin (6, +82)).
Ifzy=r (cosO; +isin6;)and 22 =12 ( cos 0 + i sin 6) then prove that
A [cos(el —92)+isin(8, —82)]
2, n
98. Find the sixth roots of unity.

96.

97.
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3. THEORY OF EQUATIONS

Points to Remember

For the quadratic equation ax +bx+¢=0,

i) A=b" —4ac>0 iff the roots are real and distinct.
i) A=b* —dac<0 iff the equation has no real roots.
iii) A=b’ —4ac=0 iff the roots are rea! and equal .

Fundamental theorem of algebra :
Every polynomial equation of degree n has at Jeast one root in C.

Complex cotjugate root theorem
If a complexnumber z, is a root of a polynomial equation with real co-efficients, then complex

conjugate ;;is also a root.
If p+ \E is a root®f a‘quadratic equation then p —JE is also a root of the same equation where

P, q are rational and J_lsurahonal
it Jn+ g :samotofapolynomulequahonthenJ'— J_, J_+J_ an:i J_— J_ are also

s
roots of the same equation.

If the sum of the co-efficieats in A x):=45 P(1). Then 1 is a roct of P(x)=

—— e

root of P(f) 0.

Rational root theorem

Leta, x" +....+a,x+a, witha, #0, a, 20 be a polynomia/l with integer co-efficients. if £ with
q

(p.q)= 1 is a root of the polynomial, then p is a factor of ap and\qiis a'fiactor of a,

Reciprocal polynomial
A polynomial P(x)ofdcgrec n is said to be a reciprocal polynomial if one ofthe conditions is true

0 p(:)::ﬂ;{g Gi P(x)=—x'1{5

A change of sign in the co-efficients is said to occur at thej"' power of x in P(x)ifthe Co-efficient of
x'*and the co-efficient of X’ (or) co-efficient of xand co-efficient of x’ are of different signs.
Vieta's formula for quadratic equation :

If a, 3 are the roots of a? +bx+c=0 then u.+[3=—£ and af ..
a a

Also, f —Xx(sum of the roots) + product of the roots = 0
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e Vieta's formula for polynomial of degree 3.
Co-¢efficient of x* = —(Ot+ B +7) where a, [3, y are its roots
Co-efficient of X = aB+BY+Y(1and constant term=—o. By
Also, x* —(0+B+7)x" +(oB+By+ya)x —opy=0

e Vieta's formula for polynomial equation of degree n > 3.
Co-efficient of = Ti==2oy
Coséfficient of X" 2= T2=Yo; 0y
Cofefficient of X" = % = —Ta, o o
Co-effigient of x =%,y = (-1)™' Ta; 0ts.... Ony
Co-efficient of X = constant term = 2a=1)"ay oz g
A polynonfialequation a,x" +a_,x™" +....+ax+a,= 0 (a,, ¢O)is a reciprocal equation iff one of
the following stdtementss true.
i) a,=a,,a,,=a,a.4=3a,...

i) a,=-ay,a,,=—a,af,=~ay,....

Descanves rule
Y o ! - + " =
o |fp is the number of positive zeros ofwralynomial /4 x) with real co-¢fficients ard s is the number

of sign changes in Co-efficient of }’(x), thes 511 p is & non negative aven mteger. -

Bounds for the mumber of rai and imaginmryiov:e
Let m denote the number of sign changes in coefficients of P(x) of degree n and P(x) has atmost m

positive zeros. ./
Let k denote the number of sign changes in coefficients of P(—x) of degree n and P(x) has atmost k

negative zeros.
e Then P(x) has atleast (m+k) real roots and atleast n{(m+k) imaginary Toofs.
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Solution :

a[3+[3ry+ya=

(Book answer is wrong)

BOOK BACK ONE MARKS
1. Azeroofx’+64is
0o 2)4
3)4i 4) 4
Solution :
X’ +64=0
x? =-64
P =(-ay
x=-4
2. Iffand'g are polynomials of degrees m and n
respectively, ad if A(x) = (f 0 g) (x), then the
degree of his
1) mn 2ym+n
3) m" 4) nm
Solution :
Let f{x) = x, g(x)=x"
Hx) = (fog))
» f(g( )
(\ad /)
=/ 5 )
=y
= x""
The degree of h(x) is mn.
3. A polynomial equation in x of degree n always
has
1) n distinct roots 2) n real roots
3) n imaginary roots 4) at most one root,
Solution :
Every polynomial equation of degree n has at
least one root in C.
. n imaginary roots
4, If a, B and vy are the roots of x* + px2 +gx+tr,

then Z—l- is
o

-1 2)-£
r r
3) L 9-1
r P

5. According to the rational root thcorem, which

number is not possible rational root of

4 +2x* -108 =52

5
- 2) 2
1)-1 &
nd %) s
3
 Svlution :
The given polyromial equation s

4y +2¢° — 1 =3=0

a=4, a,=-5
P . .
#If = is a root of the polynomial, then

q
as (p,g)=1, p must divide -5 and q must
divide 4.

The possible’valses of p are %1, £5
and the possible valugsof gdre +1, 42, +4.

Using these p and q,/we.¢4fi form only
fractions 1, il 5 i—]— > ii +-5- +-5—
5 P ==y -a 4

H 4. .
ence e not a possible root of the

equation

Send Your Questions & Answer Keys to our email id - padasalai.net@gmail.com



www.Padasalai.Net

www.Padasalai.Net

www.TrbTnpsc.com

s

6. The polynomial xs—lcr.z+9xhas three real
zeros if and only if, k satisfies

k<6 2)k=0

3| >6 4) || 26

Solution :

Px) = x'—kd +9x
= x()c2 —kx+_9)

Clearlyy I'{X) has one root as zero which real.
The ‘otherfroots are determined by the factor
-+ 9 _

This factorWill €ivé real roots if 5> —4ac>0
For real roots b ~4ac>0
(-%)* -4(1)9) 20

- K236
_ k6

8. If X +127 +1Qax+199%efinitely has a
positive zero, if and only if
Naz0 2)a>0
3)a<0 4)a<0
Solution :

The equation X +12¢ +10ax+199¢ has a
positive root if it has at least one change of
sign. So, a must be negative.

~.a<0

7. The number of real numbers in [0, 2]
sat.cfving sin' x—2si’ x4-1 is

12 2)4
N 4)
Sofution ;

The given equation is

:>(sin2 x—1)2=0
= sin’ x~1=0

_sirf x=1
1—cos2x ]
= 2 .
:>l—coslx =2
— —COS 2x =2-1=1

— COS§ 2x =-1
g 2x=(2n+1)'n,nez

n
= +1)=

x =

_3211. € [0, 21[]

T
'2_v
Hence two real numbers are there in the
interval [O,27t] satisfying the given equation.

9. The polynomial X° +2x+3 has

1) one negative and two imaginary zeros
2) one positive and two imaginary zeros

3) three real zeros

4) no zeros

Solution :

pAx)=x+2x+3
p(x) has no sign chan;ze
p(—-x) = (—-x)J +2(=x)+3
==-x"=-2x+3
p{—x') has oaly one sign change
and atmost Hne negative root.
p(x) has no positive root and at most one
negative.root. Degree of p(x) is 3
— im;ginary roots=3-1=2,

The polynémial has one negative and two
imaginafy toots.

10. The number of pasitive z&ros of the

polynomial 3" "C, (31) x" is
J=0

Ho 2)n

H<n 4 r

Solution :

Z ncr(_ l)fxr - ﬂco(_l)o xD + nCI(_l)le
J=0

+°Cy (-1)2 P +.... + "Co(-1)" x"

= l-m! +"C P -"Cy oo + X"

Since its degree is n and it has n changes of
sign, the number of positive roots are n.
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10.

1.
. Find the sum of squaics of icsis ¢f

13.
14

15.

16.

17.

18.
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. tic equation
If a and B are the roots of the quadratic equation 1% +43—73=0, construct a quadratic €4
whose roots area + 2 and B + 2. )
i tion
If @ and P are the roots of the quadratic equation 2% = Tx+13=0, construct a quadratic equa
whose roots are o’ and [32 F 1
—i of
Ifa, B and y are the roots of the equation Xx° +px* +gx+r=0, find the value of ZBY In terms
the coefficients.
Fiftd the sum of the squares of the roots of ax' +bx +cx +dx+e=0, a#0.

Fifid the condition that the roots of cubic equation X +ax +bx+c=_0are in the ratiop : g :T.
Forni'thé equation whose roots are the squares of the roots of the cubic equation

X +axX #bxpc=0.

If p is #eal, diselssithe nature of the roots of the equation 4x* +4px+p+2= 0,in .terms ofp.
If the sides of a cubie-box are increased by 1, 2, 3 units respectively to form a cuboid, then the
volume is increéséd by 52 cubic units. Find the volume of the cuboid.

Construct a cubic equation-with roots

ey |
() 1,2 and 3 (ia? 1 3nd 2 (i) 2, - and .
Ifa . p and y are the roots of thé ;l5iclequation X +2x* +3x+4=0form a cubic equation whose
roots ar¢
(20,203, 2 (ii) F I (iii) =2, -B, -7
1} Lo y & 1) =T~ =y T T
L1 Y , o' By

Solve the equation 37 --16¢ +23c-6=0if theproduct of two roots is 1.
roots of the equadon xdexy 168 —3=0

Solve the equation % =9 +14¢+24=0 if it is given that two of its roots are in the ratio 3 : 2.
If o, B and y are the roots of the polynomial equation a)? +b§ #ex+d =0, find the value of. zﬁg
Y

in terms of the coefficients.
Ifa, B,y and 8 are the roots of the polynomial equation 2 +50 -7 +8=0, find a quadratic

equation with integer coefficients whose roots area + 8 +y + 6 and o 4.

If p and g are the roots of the equation 5(2 +nx+n=0, show that E+\[£+£ =0.
P

If the equations x* +px+g=0 and x*+p'x+q'=0 have a common root, show! that it must be

pg-r'q 9-9
9-9' PP
Formulate into a mathematical problem to find a number such that when its cube root is added to it,

equal to

the resultis 6 .

. A 12 metre tall tree was broken into two parts. It was found that the height of the part which was left

standing was the cube root of the length of the part that was cut away. Formulate this into a
mathematical problem to find the height of the part which was cut away.
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zl.

22,

23,
24.

25.

26
27

28.
29.

30.
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. Find the monic polynomial equation of minimum degree with real coefficients having Z—ﬁf asa

root.
Find a polynomial equation of minimum degree with rational coefficients, having 2—~/§ as a root.

‘ : A ’ 2
Form a polynomial equation with integer coefficients with % as a root.

Show that the equation 27 —6x+7=0cannot be satisfied by any real values of x.
If x’ +2(k +2)x+9k =0 has equal roots, find £.

. 2 _
Show that, if p, g, r are rational, the roots of the equation x* —2px+ p*=q* +2gr—r° =0are

rational.
¢Prove,that a line cannot intersect a circle at more than two points.

. If kds real, discuss the nature of the roots of the polynomial equation 2x* +kx+k=0, in terms of k .
Finda polynomial equation of minimum degree with rational coefficients, having 2+ Jgi as a root.
Find apolynomial equation of minimum degree with rational coefficients, having 2i + 3 as a root.
Find a pélyiomial equation of minimum degree with rational coefficients, having J5-43 asaroot.
Prove that a straight line‘and parabola cannot intersect at more than two points.

31.
32.1f2 +i and 3 —+/2-fcf00ts of the equation x°—13¢ +62¢* —1267 +65 +12%—-140=0, find
all roots.
33. Solve the equation X" —92420=0.
34, Solve the equation X —3x" 3% +35=0.
15. Solve the eouation 2 +1 & ~9%t—15=0
'}6. Obtain the condition that the roots of ¥*+ 2 bgqe+r=0arein AP,
%7. Find the condition thav the roots of ax b #4%x+d=0are in geometric progression. Assume
a bcd=z0
38. If the roots of x° +px2 +gx+r="0are in H.P., prove that 9pqr= 27 + 2q3 . Assume p, q, r# 0.
39, It is known that the roots of the equation X -6 —4x+24=/0arc in arithmetic progression. Find its
roots. '
40. Solve the cubic equation : 2% —x* =18c+9=0if sum of two ofiifs roots vanishes.
41, Solve the equation 9’ ~36¢” +44x—16=0 if the roots form an arithméti¢'progression.
42. Solve the equation 3’ =267 +52—24=0if its roots form a geometric progression.
43. Determine k and solve the equation 2 —6x* +3x+k =0if one of its roots is twice the sum of the
other two roots.
2 . .
44, Find all zeros of the polynomial x* =3¢ —5x* +22¢ =397 —3%+135 if it isknGwn that 1+ 2i
and w/iarc two of its zeros.
: 2 e 2 _
45. Solve the cubic equations : (i) 2 =% +10c=3, (i) & —2x2 =Tx+3=0

2
46. Solve the equation : x* =14¢* +45=0

4

~]

. Solve the equation (x—-2) (x—-7) (x— ) (x +2)+19=0,
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48. Solve the equation (?.x—‘3) (6.76—1) (3x-—2) (x—2)—5=0.

49. Solve : (i) (x=5) (x~7) (x+6) (x+4) =504 (i (x=4) (x-7) (x-2) (x+1)=16
50. Solve : (2x—1) (x+3) (x—2) (2x+3)+20=0

51. Solve the equation x’—le —4x+20=0,

52. Find the roots of 2% +3x> +2x+3= 0,

53. Solve the equation 7%’ —43x> =43¢-7.

54. Solve the following equation : x* —=10¢ +26¢* —10c+1=0
55. Find solution, if any, of the equation 2cod x—9cosc+4=0
56. Solve the following equations (i) si” x - Ssinx+4=0 i) 12¢° +8v=29¢ ~4
57. Examine for the rational roots of (i) 2¢° —=x* —=1=0" (i) x* =3x+1=0

=3

58. Solve : 8x1" £8x2 =63

59. Solve : 2(+3\f_.’.’.+§£

60. Solve the equatiofis /(i) 6x* ~35¢ +62¢ —35+6=00ii) x +3¢ -3x-1=0
61. Find all real numbers sétisfying 4* —3(2"?)+2° = 0.
62. Soive the equation 6x* <5~ 3% —5x+6=0 if it is known that %is a solution.

53. Show that the polynomial o F2F° Sxto i 4 2has at least six imaginzry. roots.
&4, Discuss the nature of the roots of the tollowing polynomials:

) ¥%+194%7"+1 58 +26° +7.01¢ o D X 1%+ +52 +11
(5. Discuss the max’mum possibie number of posiméiand nezative rocts of the potynomial equation

0 —dx® +ax’ =35 + 20" +x + T +TE+2=0.

66. Discuss the maximum possible number of positivé and/negative zeros of the polynomial equations
x* ~5x+6 and x° —5x+16.Also draw rough sketch 6fithe\graphs.

67. Show that the equation X —5¢ +4x* +2¢ +1=0 has atleagt 6,imaginary solutions.

68. Determine the number of positive and negative roots of the equation x’ —ng —14;57 =

69. Find the exact number of real zeros and imaginary of the polynomial X’ 4°9%” +7x° +5¢° +3x.

Additional Questions :
70. Define : fundamental theorem of Algebra.

71. State and prove complex conjugate root theorem,
72.1f p and q be rational numbers such that .JE is irrational and p +\E it .is & rogt,of a quadratic

equation with rational coefficients, then prove that p—ﬁ is also a root of the sande equation.

73. Define : Rational root theorem.
74. Define : Reciprocal polynomial.

iff one of the following statements is true.

i) a,=a,,a,,=4a,a,,=0,... ii) @, =~a5,a,,=-a,,a, , =—a,,.....
76. Define : Descartes rule
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4. INVERSE TRIGONOMETRIC FUNCTIONS

Points to Remember

e Inverse Trigonometric Functions

In verse.sirre Inverse cosine Inverse Inverse Inverse secant | Inverse cot
function Sunction tangent cosecant JSunction JSunction
Junction Sunction
Domain Domain Domain Domain Domain Domain
[-1,1) -1, 1] R (=0, =1] U [1, @) | (=0, =1]7 W [1, ) R
T 7N Range Range Range Range Range
Range [ ——,= .
22 (O5r] L n T (0} [0, 7] {ﬂ} (0, m)
i el &)= 4
2’2 23 2
not a periodic not a‘pefiodic/ | not a periedic not a periodic not a periodic | not a periodic
function function function function function function
odd function neither even fiof | _add function odd function neither even nor | neither even
odd function odd function nor odd
function
strictly | strictly strinthy; 5ricny | strictly sticily T
increasing | decreasing ircreasing decreasing ‘ clecreasing decreasing
function functicn fun€tion functionwith | function with function
respect to i's réspect to its
domain, domain,
- _ e —_—— s A A A ] ]
one to one one to one one to one ongto one one to one one to one
function function function function function function

o Properties of inverse Trigonometric Functions.

Property I

(i) sin"\(sin0 ) =8, if 0 e [

(iii) tan” (tan@ ) =0, if 6 € (

_EX
272

_n E)
22

(v) sec™ (sech ) =0, if 0 € [0, 7]\ {%}

Property 11

()sin (sin'x)=x if x e [-1,1]

(iii) tan (tan"'x) =x, if xe R

(v) sec (sec” x) = x, ifx € R\ (=1,1)

(ii) cos™ (cosB ) =0, if B &0fn]

(vi) cot™ (cot®) =6, if 6 e (0, )

(ii) cos (cos™' x) =x, ifx € [-1, 1]

(vi) cot (cot' x) =x, ifx € R

(iv) cosec™ (cosecd ) = 9, if0 e\:—%,%]\ {0}

(iv) cosec (cosec™ x) =x, if € R\ (1,1)
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Property Il (Reciprocal inverse identities)

@y sir? G)= cosec x, if x € R\ (=1, 1)

(ii) cos™ (}]?J= secx, if x e R\(=1,1)

(iii) tan ™! [l)= { cot”x  ifx>0

x n+cot” x ifx<0

Property-IV(Reflection identities)

(i) sift H(~x) = —sin" x, if x € [-1, 1]

(ii) tan (&%) =—tan ' x,ifx € R.

(iii) cosec M=) = Stosec™' x, if f| > 1 orx € R\ (=1, 1)
(iv) cos™ (=x) = <Cos7'#, if xe [-1,1]

(v) sec”! (=x) =t —see” #if|x| = 1orxe R\(-1, 1)
(vi) cot™ (—x) =7 — cot™ xdf x9e R.

‘

Croperty-V ( cofunction inversé jdentities )

() sin” x—-cos x= R 1,1
; T
(i) tan™' x + 2ot x = 5.,x e R »

%"
(iii) cosec™ x +sec” x= 5, xe R\, Dor|xz1

Property-VI 7

(i) sin” x + sin” y = sin”’ (;x:-\ﬁy2 +yy1-x2 )where either ¥*+4” %1 orxy<0.

(i) sin™' x - sin™ y = sin™’ (le -y? —y\/l ~x’ )where either ¥ +y° <1 orxy>0.
(iii) cos™ x + cos” y =cos™ (xy—Vl-—xz \fI—yz ), ifx+y>0.
(iv) cos™ x—cos'y = cos™ (xy+\!1—x21/1—y2 ), ifx<y

1| x+ .
(v) tan"x+tan“y=tan : [I—ng}i}, ifxy <1.

1| X .
(vi) tan” x—tan™ y=tan \ (H_;J, ifxy>-1.
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Property-VII A ; U
(i) 2 tan™ x = tan™ [ 2;), b < 1A ]

(i) 2 éan‘l x=cos™ (:;iz ]"IZ 0
(i) 2 tan™ x = sin” [%), <1

Propérty-VIII . _ :
- : 1 1 1
@ sin ™21 22 )=2sin' x, ifp]< — or—— <x<—=.
@sin' ) ki< o= B
(ii) sin™ (Zx\fl & )= 2€os7' x, ifi <x<l. . .
Property-IX 7 >

oAt = 2 i !
& sin” x = cos™ v1-x? | if0glx<

OO,
e i N\, S
(i) sin™ x = -<cos™ V1=27 il <l

{

~T X i P

“ii) Sin—] x=ten ! :]]_':=2=] ’ if -] <x<1. .
L0 B

(iv) cos™ x = sin™ JI=-x? ,ifo<x<L.
(v) cos™ x = —sin” w{l-:;cz ,if =1 <x<0.

. x ). 1 . :
(vi) tan™ x = sin” ('JITJC_Z_J = cos™ (mJ,lfl‘>0.

’ -

Property-X : -
vo ot (x4 x e [—om
() 3sin x=sin? (3x=4°), 5 6 [~

& i
(if) 3cos™ x = cos™ (4.1:3 -Sx), x€ [E’l
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. Ifsin x +sin” y + sin” z= —3-;- , the value of

- 20”+ y20w+ zm]g— xlﬂl +y?01 +z|01 15
no 2)1
3)2 4)3
Solution :
Given

sin™! x + sin™ y+sinlz= 2
2
s 1 .. ;

wk.t SIN X attains its maximum value at
x =] andts makimum value is —;5

Hencedthe,aboye equation has only one
solution x=y=z=],

Hence,

20V 4 018 2009 - ?m
X +y

9

+z101

=!m17+l20|| +12019 s

=1+ i+1- ? -
+i+l
=3_2
3
=3-3 =0

8. The domain of the function defined by
fx)=sin"! yx-1is
DI(1,2]
3)[0,1]
Solution :
Given f(x)=sin"'Vyx-1
First of all the expression v x —1 must
be real and it is real only when
x=120- 0Sx-1 (eece (1)

2)[-1,1]
4 [-1,0]

The domain of Sii ' X is —1< x<1
(ie)-1<vx-1 <1

hence Vx—1<1 (or) x =151 weeeee (2)
Combining both the inequalities

(1) and (2) we get,
0sx-151=>1<x<2

7. Ifcot™ x= % for some x € R, thc_ value of

tan~ xis
n n
1})—— 2) —
) 10 )5
n
3) X 4) -—
) 10 5
Solution :

n
cot” x = ZSE [ tan” x+cot” x= 5)

LA P

2 5

E—-2—7:---=tan".t'

2 5

tanlx=57r—4n__n_
10 10

9. Ifx= ;_ the value ofzos (cos™ x +2 sin™! %)

ic
’»'Z : 5
1)—‘}; 2) .@
25 V25
|

' 1
3y L
3) . 4) g/
Solution :
Givdo x =~
Y 5

codco8 &+ 2sin™ x)

= cos(cos" x+sin” x +sin™ x)

= cos(E +si” x
2
(" cos [g +9] =—sin 0)

= -—sin(sin'1 x)
=—x
=

5

Send Your Questions & Answer Keys to our email id - padasalai.net@gmail.com



www.Padasalai.Net

www.Padasalai.Net

www.TrbTnpsc.com

10. tan™ (-i—) +tan”’ [-;—) is cqual to

I)-;-cos'l (g) 2)—sm [ )
3) %tzm'1 (%) 4) tan™ [ )
Solution :

wkt tari! 4+tari' B= tan"( “BJ

At

r

\
= tan-| 24L9
(1 2
1—-] — ¥
4 9
9+8
= tan-| 36 )
0 562
36 |
“177
= ta“-' .]_7 = ta_nlll-]
el ™ |2 :
11. If ilie function f{z) = sii ("= 3, thenx
belongs to
» [-11]
2) V2, 2

3 2-42)ulV2.
8 |-2-v2|n 2.2
Solution :
f(x) =sin"' (#- 3) then —1<x* —=3<]1

= =1+3<x* <143
=>2<x*<4

= +y3<x<+2 = Y2<x<2 and

= -2<x52
Hence x € [— 2,2 JU [ﬁ ,ZJ

12. If cot™ 2 and cot™ 3 are two angles of a
triangle, then the third angle is

T
N =
)4
T T
3) —
).6
Solution :
cot™ 2+ cot™ 3= tan” L+
N
_+._
2 3
R08
L \2A3

(342

= tan—l

The suii of two angles -

S A

Sum sfthiree angles intriangle=x

~ Herce the third angle = n - %

3%
4
/
13. si (tan—-) '[ z]zf.Thenxisa
4 x) 6
root of the equation
1) X’ —x~6=0 2) X} —x—12=0
3) X +x-12=0 4 XX +x-6=0
Solution :
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squaring on both sides

=l
x

o

x=4
Moreover,x*= 4 is aroot of the equation

X —x—12=0

T
cos2u= 005[2 xi]

14. sin™ (20052 xHI) + cos"(l £2sin’ x)=

nk g
)2 3 )
ay T T
i 4 =

Solution *
‘ .
sin™ (Iiuos2 x—1)+ ces™ (1 —2sin? x)

== gin”(cos2x)+cos ' [coszx)- T

~

P . -1 -1 T
[since sin™ x +cos™ x =5]

=COST
=-1
16.1f | x| < 1, then 2 tan'x —sin”' — is
equal to
1) tan”' x 2) sin”! x
3)0 4)n

Solution :

_ 2x
W.K.T, 2tan”' x =sin”’ ( J

_ 1+ x?
) el ZxJ
s 2tan x —sin =

1+x

=2 tan™! x—2tan' x
=0

15. If cot™ («/siﬁ)ﬂalfI (\/sin—a)=u, then cos

2u is equal to

1) tan’ @ 2)0
3)-1 4) tan 2a
Solution :

@ s T
w.k.t tan~! x + cot lx=5

Given

cot"(«/sﬁﬁ tan"(v‘sin Ot)-_— u
7

.
2

17.

a1
The equation tan™ x —cot™ x =tan™ [ﬁ)

nas
1) nio sclation
2) unigae selution
3) tvro soluticns
4) infinite number of solutions
Solution :

& -1 o |l
tan Xi— cof x =tan (—)

V3

tan” x— [E —tan™’ x) s T
2 6

tan x- T+t =2
2 6

otan'x =2 4L
6 2
_2n
3
tan” x =1
3
4 =tan—

3
¥ =43

Hence the given equation has only one
solution (or) unique solution.

Send Your Questions & Answer Keys to our email id - padasalai.net@gmail.com



www.Padasalai.Net

www.Padasalai.Net

www.TrbTnpsc.com

1
e
)2

3)—3-

g

Solution :

Let cot™ (l)
2

coto =

I
R

L
2
tan o =2

seca= ‘\/g

1
cosa = —=
g

o= C0s

A
V5

, 1

s ]

o spf 1
18. If sin™' x + cot™ [§)= -;-t-,thenxis equal to

sec’ 0 S ftan’ od=1+22=5

)

From (1) and (2}, we get

cot? L = o5t —

= ¢0S
4 _opp
incesin=—=—"
(sin 5 Iy
adi 5 +4* _3
cos 0 = = ==)
hyp 5 5
x _ 3
:> — O —
5 5
= x=3

2 J5
Given
sin™ x+cot"(lJ= r
2 2
sin™ x+cos™ d_=
5 03
_ 1
x JE
19, If sin™ % + cosec™ £= I , then the value of
5 4 2
x is
D4 2)5
) 4)3
Solution :
sin”! X + cosec™ £= &
5 4 2
. -] X . 4 _ T
n —+sm —=—
si 5 5™ 3

Solution :
hettan™' x=0
tan’0,= x
1 Ftan® B'=y +
sec” 9= 1 #x*

sec 0 = 14x?

1

1+ x2

sin @
cos0
=tan O x cos O

cos 0=

Now, tan 0 =

sin @

sin (tan™ x) =
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BOOK SUMS (Exercise and Examples) :
1. Find the principal value of sin™ (—-;—)(in radians and degrees).

2. Find the principal value of sin™ (2), if it exists.
3. Find the principal value of

oofl] weffs) el

4. Find the domain of Sin"'(2—3x2).
S« Find all the values of x such that

(i)#10n < x<10nand sinx=0 Aify 81 < x< 8nand sinx=-1
6. Find theperiod and amplitude of

() y'= 5in7'x (i) y = —sin(%x] (iii) y = 4sin(-2 x) .

7. Sketch the graphof y'= sin(%xj for0< x <6m .

‘ . [ 5m
8. Find the value of (i) sio" (su{gg-D (i) sin™ [511{—4-}] .

6. For what vahie ¢fx does su = sire x.7
10. Find the domain of the following

o X+l . . N\ g x
(i) f(x) = sin '(-5——-] (i) ,g(x)=zsm‘(‘;‘.--1)-Z
i f sin™ sinézcos£+cos-5£sin3)
11. Find the value of sin 9 i 5 Sin
/
12. Find the principal value of cos™ (_‘g]

1 (i cos™| —— i) cos™ co{—ED (iii) cos"(co{ZED
13. Find (i) cos (——E (in) 3 6

2+sinx)
3

14. Find the domain of cos'l(

15. Find all values of x such that _
(i) —6n<x<6m and cosx =0 (ii) —Smt<x<5m andcosx =1

n 1 -n
16. State the reason for cos™ [co{—-—ﬁ—) # -—6—

17.Iscos™ (=x) =7 - cos™ (x) true? Ju.'%tify your answer.

18. Find the principal value of cos™'| 2 J-
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19. Find the value of
(i) 2cos™ Lesin( 2 (i) cos™ L)+ sin™ (-1) (i) cos” [ cosE cos— - sin—sin 1)
2 2 ) 2 717 717

20. Find the domain of (if f (x) = sin ™ [L{IE__ZJ+ cos'_'(l_TM] (iDgx)= sin”' x + cos”' x

21. For what value of x , the inequality -g— <cos'(3x-1)<n holds?
22. Find the value of
af4Y, . 4 5n
(i) co{oos '[§J+sm ’[;D (ii) cos™ (00{4?“})+ cos (co TD

23. Find the principal value of tan™ (\/37)

24. Find () 1a” =3 (i) :an"(tan%") (iii) tan(tan™ (2019)

25. Find the value of tan™ (— 1) + cos"'(%} +sin™ (— %)

26. Prove that tan(sin™ x)4—Z£ % 1 <x <1
( -
27. Fina the domain of the following functions :

(i) tar,™ (\[‘.’v——x;] (ii) -;—“ﬂ"a (l-— X ) T

3

28. Find the value of \i) tan"(tan -2-} (1 *an“'| tar{-— __ﬂ
/

29. Find the value of

(i) m{tan"[%“)] (i) tan{tan™(1947) (i) taf{tan™ (- 0.2021))

30. Find the value of (i) La:{cos"(l)—sin"(—l)) (it) sm(tan -COoS~ 4))
2 2 5
. s. -l[i)_tan—l[i)J
(iii) coq sin 5 2

31. Find the principal value of
(i) cosec™ (- 1) (ii) sec™ (- 2).

32. Find the value of sec t[-iJ

33.If oot"(%)= 8, find the value of cos0

34. Show that cot {%) =sec” x, W >1.
x =]
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35. Find the principal value of

(i) sec™ [%J (ii) cot™ (3) (iif) cosec™ (— J2)

36, Find the value of

(i) tan™* (Ji ) ~sec ' (-2) (i) sin™ (~1) + cos™ (%J +cot™'(2)
(iii) cot™(1) + sin™ [_ %J —sec™! (—«/5 )

,37.40\% that %S sin”' x+2cos™ x 5-323-.
38. Simplify :

(i) cos"[co{-l%]) (ii) tan*(m{%nj] (iif) sec™ [sct{s?ﬂ)) (iv) sin”(sin10)

39. Find the value of
ofi-o ) gl i)

40 Prove that tzzm(sin"I x)= 3 - for[x < 1.
l=x

Lr. X3 oS

41. Evaiuate sin| sin™) -~ |-ksec™| =

L 3 4

|
==

42. Prove that (i) tan’* i

43.1f cos™ x+cos™ y+cos' z=m and 0 <x, y, z < 1, show th.anix2 +y? + 2% +2xyz=1

44. If a1, az, a3, ... an is a0 arithmetic progression with common differeficé'd, prove that

-1 d +tan” d + +m—l( d ] =a-"’a'|
o l+aa,) 14 a,a, l+a,a,, 1+aa;

45. Solve tan™ l——J“‘J=-1—tan"x for x>0.
l+x) 2

. - -1
46. Solve sin™! x> cos™ x

:

2
1= _1<x<land x#0

47. Show that cot(sin B x) =

*

X

48. Solve tan™ 2x +tan™ 3x=%‘:—,if 6 <1.

49. Solve tan”( 2% |+ tan” ——"“]J
SOVEE 32 x+2) 4
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50. Solve oo{sin {J:TD s {cm_. [ % )}

51. Find the value, if it exists. If not, give the reason for non-existence.

(i) sin”! (cos 7) (ii) tan™ [siy{—%"n (iii) sin™ [sin5)
52. Find the value of the expression in terms of x , with the help of a reference triangle
(i) sin (cos™ ( 1-x)) (ii) cos (tan™'( 3x - 1)) (iii) tan (sin'I [HED

53.Find the value of

3
(i) sin’{co{sin" (?—JD (ii) co{sin‘1 -:~ +sin™ %) (iii) tan[sin" %+ cot™ 5]

54. Provethat
. b ol 7 1 s 3 212 . 16
i) tan™ ) VSR =12 114 _ LY
(i) ”+La.n m tan 5 (i) sin 5 cos T sin T

x+y+z—xyz]

55. Prove that tan™ x+t4n™ y+tan™' z =tan"[
l-xy-yz-2zx

sg. 1 tan” x+tan™ y+tan™ 2= show that x +y +z=2xyz

Ve AR

s | 4;\

o 2
5°1. Prove that tan™ x+-tan” ':‘: Han g 3)2 ,M \/3

(=X
5. Simplify: tar.” f - tan™ % R
55. Solve:
2 2
) sin 2 4sin 222 mn"'xzcos"l_a —cos' 8 250,550
(1? sin™ = +sin” —= = ( v T = a>0,
(iii) 2tan” (cosx)= tan™ (2cosec x) (iv) cot™ x—cA2)= % 228

60. Find the number of solution of the equation tan™ (x —1)+tan"Vx htafl” (x+ 1) =tan™ (Bx)

Additional Questions :
61. Define : Periodic function with examples.

62. Define : Odd and Even functions.
63. Prove the following

(i) sin'(sin®)=0,if0 € [—gﬂ | (ii) cos™' (cos 8 ) =8, if0 € [0, n)
i
2

(iv) cosec™' (cosec 8)=9, lfeel: s ] \ {0}

(v) sec” (sec0)=0,if0 € [0, n] \ {12‘-} (vi) cot™ (cot8) =9, if0 € (0, )
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64. Prove the following results -
()sin(sin'x)=x, if xe [-1,1] (i) cos (cos ' x) = x, ifx € [-1, 1]
(iii) tan (tan"'x) = x, if x € R (iv) cosec (cosec™’ x) =x, ifx € R\ (-1,1)
(v) sec (sec”' x) =x, if x € R\ (-1,1) (vi) cot (cot”' x) =x, ifx € R

65. Prove the following reciprocal inverse identities :

() sin™ [i—)= cosec x, if x € R\ (~1,1)

(ii) cos™ G)= sec x, if x € R\ (-1,1)

(iiiy tan"(l)= { ot 4 Al
x -n+cot" x ifx<0
66. Provethe following reflection identities :
(i) sin"(¥x) =sin"' x, if x € [~1, 1]
(ii) tari” (+&)# —fan 'x,ifx e R.
(iii) cosec™ (—x)# =cosec™' x, if x| > 1 orx € R\ (-1, 1)
(iv) cos™ (—x) =# - cos - x, if xe [-1, 1]
(v) sec”! (~x) =n —%ee” x)if|x| > 1orx e R\(-1, I)
(vi) cot™ (~x) = x — cot™\%, ifx € R.
67. Prove the following cofunction mnverse identities :

o1 E n
{1y sin”’ x+ cos 'x=;,xe[«-l, 1]

(i) tar ' x+cot™ k= 2, xeR

sl

(iii)) cosec™! x +sec™ x= =, x = R\ (=1, Tyor 2.l
4

68. Prove the followmg results
(i) sin™ x +sin™ y=sin” (x\/l—y+y\/1—x_)whereenherf +y <lorxy<0.
(ii) sin™ x - sin” 'y =sin (x.,/l—y —y\/l—x )whereenherx’ +y <lorxy>0.
(i) cos™ x + cos™ y = cos™ (xy—ﬁ\ﬁjy—z), if x + y 0f
(iv) cos™ x —cos™ y= cos”’ (xy+\/l—j\/l——y—2), ifx<y

ot tan y=tan | 222 |, ifxy <1
(v)tan~ x+tan  y=tan [l—xy Xy

oot gty = gant [ 22X iy > -1
(vi)tan™ x —tan" y=tan [1+xy)’ xy

69. Prove the following results

S—

2
(i) 2 tan™" x =tan™ (1_12 y <1

2
= J,xzo
1+
2

[

(ii) 2 tan™" x = cos™ [

® L

R 1
(iii) 2 tan™ x =sin [1+ )lxl<
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70. Prove the following results
1

(i) sin™ (2;r\/'1--x’)=25in'I X, ist% or-—E <x=

o~

@ sin™ (2x/1-x J=2 cos™ , if —}— <x<l.
71. Prove the following results ’

@ sin™ x=cos™! V1-x7 ,if0<x<1.

(ii) sin”™ x = —cos™ D ,if-1 <x<0,

(i) sin”" x = tan™ [ = J Jif-1<x<].

V1=x?
(iv) 00s™ x= sin™ \1-x? ,if0<x<1,
v) cos"x=1t-sin" Vi-x? |if-1 <x<0.

(vi) tan™ x = sjp” (\/—li_x‘] = cos™ (\[H—I—x;J if x> 0.

72. Prove the following reults
(D) 3sin™ x = sin™ (3x-—4x’), X & [._:;_, ]

1
2
(i) 3cos™ x =255~ (4x3 —3::), INgi [1 ,l-l
)

2

.....
. .

)

w2 A
r

74, Sketch the graph of y = sin” x in Ve l:_g’.

75. Sketch the graph of y = cosx in [0, 2r]
76. Sketch the graph of y=cos™ xiny € [ 0, x]

N

77. Sketch the graph of y=tanxiny e (—-g,—g)

78. Sketch the graph of y = tan” xin y€ (—%,g)
79. Sketch the graph of y = cosecx in (0, 2x) \ {n}

80. Sketch the graph of y=cosec'x iny e [-%—’25}\ (0

81. Sketch the graph of y = secx in [0, 7] \ {5’5}

82. Sketch the graph of y =sec”'x iny € [0, x]\ {0}
83. Sketch the graph of y = cotx in ( 0, %)
84. Sketch the graph of y=cot™'xiny e (0, x)
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5. TWO DIMENSIONAL ANALYTICAL GEOMETRY-II

Points to Remembers :
* Equation of the circle in a standard form is (Jr—h)2 + (,V"”:)2 =p
(i) centre (h,k) (ii) radius ‘ r’
* Equation of a circle in general form is x* +y’ +2gx+2fy+c=0
(i) centre (g, —f) (i) radius = y/g* + [ —¢
e The circle through the intersection of the line ¢x + my + n = 0 and the circle
F 4P +2gx42fp+c=0is x* +y* +2gx+ 2y +c+Mex+my+n)=0,h e R’
e Equafion of a circle with (x,,yl) and (xz,}’z) as extremities of onc of the diameters is
(x—xl)(x_xz)+(y_}’|) (y_.)’2):0
e Equatioft oftangent at (xl ,y]) oncircle x* +y* +2gx+2fy+c=0is
x5 +yy +glxdx) 4y +y)+c=0 '
¢ Equation of normal af (JC, ,y,) oncircle x? +? +2gx+2fy+c=0 is
VX =X} +g(y_}"1)_f(x—x1)F0

Table - 1

- SJEpmandnermal
[ Curve Equation _Equatdion of tangent __diquation of normal __]
i) Cartesian form ' i} Caurtesizn forma
=g 2=y, =0
- 2 e\ | F I =4 —%h
Rmie i s ii) Parametric form N i1) Parametric form -
xcosB+ ysin@=a xsin®-ycos@=0
i) Cartesian form ’,i) Cartesian form
) mi=2dx+x) X +2y =20y +x,,
Parabola | y* =4ax ii) Parametric form il)/Parametric form
yt=x+at* y#xt£at’ +2at
i) Cartesian form i) Cartesian form
2 2
ax b
P8 L ax YA
Elli _x_.+y_. =1 @ b - *1 N
pse at b ii) Parametric form ii) Parametric form
xcose+ysm8=1 ax by o
a cos® sin0
i) Cartesian form i) Cartesian form
2 2
a‘x b
), 2 E;‘—-%zl X2 Y=gt 4 b’
xt y a XN
la| === . i
Hyperbola at b 1 if) Parametric form ii) Parametric form
Jrsece__ytan9=l ax by Cat 4 b
a b sec  tan®
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Curve Equation Con;r;;):n:o be Point of contact Equation of tangent
. 2 Fam ta
circle x*+y?’=qa* czzaz(]-{-mz) ' ZJ y=mxtal+m’
tem? J1+m
2 a ((a 2a a
Parabola Yy =4ax c=— i y=mx+—
m \mz ’ m m
. xt y? (—a’*m b '
Ellipse ?-’-b—z:l c?=a’m® +b? . '-;] y=mxt~a’m® +b’
\
£y (—a*m —b? —
H}’PerbOIB a_z_b_2=l Cz =a2mz—b2 ” 9 & ) y:mxi azmz_'bz
\
Table -3
Parameiric forms
; Parametrié A j h
Pl ny point on the
i I equations :’aramefer Range of parameter | =
‘ Xx=acosb e
Circle e : 5<0<2m for
[ ) fze B | (acos0,asing) |
Parabola x:ft_, ! —n <t <on t o
Ik p=2ai | O J AR etz
Ellipse | *_ 289 0 [ gxo<2n TSN
y=bsinn? {(d cos U, b sin d)
<@g :
Hyperbola |~ =asec 6 0 & & n ‘0’ or
y=btan0 excepteji N (a sec 0, btan 6)

Identifying the conic from the general equation of conic Ax* + Bxy + Cy* + Dx + Ey+F=0
The graph of the second degree equation is one of a circle, ‘pafabola,an ellipse, a hyperbola,
a point, an empty set, a single line or a pair of lines. When,

(x—h) +(y—k)* =r* , which is a circle.

is no real solution.

A=C=1,B=0,D=-2hE =-2k F=h®+Kk* - * the general equatienfeduces to

B =0 and either A or C =0, the general equation yields a parabola under study, at this level.
A # Cand A and C are of the same sign the general equation yields an ellipse.
A # Cand A and C are of opposite signs the general equation yields a hyperbola.

A=Cand B=D=E=F =0, the general equation yields a point x* + y* =0.
A=C=Fand B =D =E =0, the general equation yields an empty set x>+ y? +1=0, as there

A # 0 or C# 0 and others are zeros, the general equation yield coordinate axes.
A = —C and rests are zero, the general equation yields a pair of lines x* —y? =0,
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P o Yo A
BOOK BACK ONE MARKS
1. The equation of the circle passing through Solution :
(1, 5) and (4, 1)and touching y -axis is 2b?
X" 457 =55 =6y +9+ A4x+3y—19)=0 —~ =F
where A 41(:«‘; equal to W o 8a
0 (2)0 2
i b* =4a
3 . =48
C)s @) — 2 = +(2ae)
Solution :
g < ":" 2b =ae
x°¥Pi=Sx#4Ax + 3y —6y—19A+9=0 a2 e = 4b?
- ig e
x2+y2+2x[2l——5-)+2){£—3J+9_191,=0 = 4(4a) (- b? = 4a)
2 2 =16a
centre — y axis diStance = sadius e 16a _ 16
5 _ S ALY at g
21—5—\/[21-5) +(7—3) +19A—9 b? bl
2 2 ) 4a = |6a-a’
(3;__2] =(2)__£) + a’—16a+4a=0
- 2y 2 a’-12a =0
(3—)1—3} +192 -0 W18~
2 ; a =12
2 | 4
0=9_7“-+9—9A+19},—9 ¢ —E:-'-
4 123
9)? 2
— +10A=0 e =
4 3
7{97":40) =0 . “Theirele, x” + y* =4x+8y+5 intersects the
ol line ﬁ—.4y=m at two distinct points if
9% = —40 () 15< <65 (2)35<m<85
_40 (3) -85& m.<L3s (4)-35< m<15
= e Solution :

2. The eccentricity of the hyperbola whose latus
rectum is 8 and conjugate axis is equal to half
the distance between the foci is

4 2~
2% 5
3
2

3) % @)

X’ +y? —dx—8y=550

centre =(-g, =)
=(2,4)

radius = J4+16+5

=5

3x,~4y,—-m

JGF +(4)

distance = <5

Send Your Questions & Answer Keys to our email id - padasalai.net@gmail.com



www.Padasalai.Net

www.Padasalai.Net

www.TrbTnpsc.com

I (2)-4(4)-m
J9+16
|6—16—m]<25

|10+m| <25

—25<10+m<25
-35<m<15

g=2, f=-3,¢c=3
= J4+9-3
=10

—

. The centre of the circle inscribed in a square

. 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).

Pk 5
oF 5 @3
10 3
d) s (4) -

Solution : P(x, y)

centre (1, a)

radius = \/(xz X )2 '*‘(.Vz _y:)z
a= \/(x—-l}z +(r-a

If passes (2, 3)
2 =2-1P+(3 o)
&--—l+9-—-ha+a

61 =10
10
a = —
6
5
a = —
3

10
Diameter = 2a = ?

formed by the lines x> —8x—12=0 and
y-14y+45=0is
NH@7 ) (7,4)
(3) (9, %) (4) (4,9)
Solution :
x?-8x-12 =0
x?-8x+16-16-12 =0
(x-4) =28
—4 =327
x =4£247
V-ldy+45 =0
G-9G-5 =0
J =59
4 -2:/7,5) 4+247.0)

PN W
ce“tre = k_l_tﬁi}___? ‘1 i-k_g.w

=14 I

. The equat:on of the normal to the circle

. The radius of the circle
3x? +by +4bx—6by+b* =0 is

(D1 )3

3) V10 @ V11

Solution :

Co-efficient of ¥* = co-efficient of 2.
b=3

32 +3y7 +12x—18y+9 =0
x*+y'+4x-6y+3 =0

Uy 1)

x* +F*™82x =2y +1=0which is parallel to
the line 2x+4y—3 is

Ix+2y =3 2)x+2y+3=10
(3)2x +4y+3=0 ()x-2p+3=0
Solutions :

X2+ =2x=2p+ V=g
centre = (—g,—-f) =1, 1)

normal equation
2x+4y=k
It passes (1, 1)
2+4 =k
k=6
2x+4y =6
x+2y =3
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If P (x,y) be any point on 16x* +25y* =400

with foci F} (3, 0) and F; (-3, 0) then
PFy+ PF; is

s (2) 6
(3) 10 4 12
Solution :
16x* +25)* = 400
2 2
..x_+L. = 1
25 16
=25
a =5

FiP + FaP&2a #2(5)= 10

Th_e radius of the€ircle passing through the
point (6 , 2) two of whose diafneters are
x+y =6andx+2y =4is

A(ae, 0), C(-ae, 0)

2, 52
.= ’a :;b Pl
y: % = : /\A
» at C s
B(O: lx)- D(O! _bc) \/
2
e fa’:zb 4

Area of quadrilateral ABCD

=ld1xdz
2

= Lloacx2be
2

_aJa’ +b’ x2b«/a£+b’ =2(a2 +b2)
a

(110 @ 245
(3)6 @4)4 \
x+y =6 x-2=8
r+2y =4 =8
=y = 2 centre (8, —2)
y =-2
radius = y(6-8) +(2+2)
= V(-2 +@f
= J4+16
- J20
= 2.5
10. The area of quadrilateral formed with foci of
' 2 2 2 2
S Eodl et
the hyperbolas ;2-—?—1 and T 1

is
(1) 4(a? +5?)
3) & +b

) 2(az +b’)
(4) %(a2 +b?)

Solution :

11.

If the normals of the parabolaf =4 x drawn
at the end points of its latus rectum are

tangents to the circle (‘x—ﬁ-})2 +(_y+2)2 =r? :
then the value of ¥ is

N2 )3
N1 (4)4
Solution :

}'2 =x

y* = dax

a =1
Length of latus rectum 4a = 4

End Points are (1, 2), (1,-2)

4 (* (a,2a), (a, -2a))
Tangentiequation at(1, 2)

by {x+x,)
‘ 2

i = 2A%#x)
y = (x+1) '

x-y+1 =0
Normal equation
x+y+k =0
It passes (1, 2)
1+2+k=0
k=-3
Normal equation x+ y -3 =0, centre : (3, -2)

radius = A=2=5 = 2

12 +1°

r='~/§ #=2
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T - - 2 2—\‘1
Afx+y=k 1S a normal to the parabola = JAL
¥ = 12x, then the value of k is b =12 ° a’
(13 (2)-1 4 _1
31 @9 ““Vis 2
;S;olurion g T
=12x
a =3 14. Tangents are drawn to the hyperbola
R - tk X__Y__1 parallel to the straight line
9 4
¢ =k 2x ~y = 1. One of the points of contact of
;ondm;n for the 1;1orma1 equation of y* = 4ax tangents on the hyperbola is
*-2am—am
. -9 1
k €-23)(+1)-3 (1)’ T ] (2) [‘_"")
L = Ve W22
k =9
o 3) [_9__1_) @ (3v3,-2V2)
13. The ellipse &, ¥—+2_ =1 is inscribed in a 22'V2
9 : 4 Solution :
rectangle R whose (sides’ are parallel to the a®=9, b’=4 m =2
coordinate axes. Another’ ellipse £, passing - I
through the point (0, 4) gircumscribes the o SEaul b
rectar:_gle R . The eccentricity,of theellipse is =+ x4 -4 = 14/32
iz ' B Take ¢ =-4+2
(@) =
2 < —a’m -v?
1 3 Foint of contact = | ———,——-
(3) 5 (4) 3 < ¢ ]
Solution : (=92 -4
];czuattozn of ellipse =Nz - 4\5,
x Yy _
-b_z+? =1 = (_gﬂ _1_)
It passes (0, 4) 242 V2
0y (4 ~N :
ng_+_(‘z_2)1= 1 15. The equationt.of the circle passing through the
2 2
16 _ , foci of'the_ellipse —;—rg+29—=l having centre
2
o _ at (0, 3) is
a =16 2 2
s y? : (1) x"+y" =6y=7=0
F’-+-I? " 2 x2+y2—6y+7=()
It9passcs(3, 2) (3) x*+y* —6y~5=0
4
gt =1 @) x* +y* -6y +5=0
5 ; Solutions :
% =11 “16, b= o
2 _ 12
5 3 2l fa__zi=[16—9=\_/_1
= == a 16 4
b 4 .
: 2 Foci (tae, 0) = (+4/7 , 0)
' S Y equation of the circle with centre (0, 3) is
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origin and its major axis is along x-axis. If its
eccentricity is % 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

(18 (2) 32

(3) 80 - (4) 40

Solution :

2ae=6

ac=3

e=2
3

[3
a o
5

=3

Se—’

x=0Y +(y-3) =2 a =5
(x=0) +(y-3) =2.......... (1) I g 5
It passes (ﬁ,O) b =16
(ﬁ )’ +32 =¢ b =4
= 1
=16 Area of the quadrilateral = — d, xd
2 _a\2 2
M=>x"+(y-30 =16 1
x*+y’-6y-7 =0 =E(23)(2b)
. . =5x2x4
16. Let C be the circle with centre at (1, 1)and = 40 sq.units
radius = ;‘.rlf T is the circle centered at (0, y)
passiig through the origin and touching the Area of the greatest rectangle inscribed in the
circle’C externally, then the radius of 7T is 18- J 2 gr:za ) °
equal to ellipse —2—+Z—2=1 is
g G a
() —= ) = (1) 2ab (2) ab
V2 p. a
(3) Vab @) =
1 1 b
3) = @1
2 4 Solution :
Solution : x=acos0
n=1 let =Y, y=bsin®
cic2=rn+n, Area =€xb
€1 ((1\' l\) =2acos B:«2bsin 6
— c2(0, yj ‘A =2absin20
VO-0) +(-yf =1+ A’ = 4ab cos 20
1+1P+y -2y =(i+y) . A=0
1+1+y* -2y =1+y~+2y cos6 =0
1 = 2y + /'y . = 4S°
4y = A = 2ab sin 2(45)
1 A =2ab
y =3 -
19. A'n ellfpsp has OB as semi minor axes, F and
17. Consider an ellipse whose centre is of the F its fociiaind-the angle FBF" is a right angle.

Then the g€centricity of the ellipse is

1 1
1) — 2) —
)] T (2) 5

1 1
3) - =

4 7P
Solution :

FF" =BF + 85"

@aef = (lae-0F +(0-5) ) +
(JEa o)

4a%e? =a%e’ + b* + ale? + b
4a’e? — 2a%e? = 2b?
22 =24’

b =ale?

Send Your Questions & Answer Keys to our email id - padasalai.net@gmail.com



www.Padasalai.Net

www.Padasalai.Net

www.TrbTnpsc.com

= -

Y B =
wme rae) Ry R
R It passes (1, ~2)
¢ =1 (1-3) +(-2-k) =¥
2 4+4+4k+K =K
. =71= 4k =-8
2 k =
20. (c-3f +(y+2)° =4

The eccentricity of the ellipse
2
(x-—':l)2 +(y-—4)2 =!9—is

3
(1) — 1

2 2) 3

1 1

3) By

32 @ 3
Solution ; j

FP? = ¢’PM?

2

x—=3y + —-42=[l (0+y+0J
e b5 s

21,

If the two tangeitts drawn from 2 point Pto the
pambolayz = 4x are at right angles then the
locusof P is

lies on (5, ~2)
22+0°=4
4=4

23. The locus of a point whose distance from

(2,0)is —i- times its distance from the line

-9 .
x=—is
2

(2) a hyperbola
(4) acircle

(1) a parabola
(3) an ellipse
Solution :

FP =

FP
Piyi
¢ <1itisanellipse
i L PPy —
240The values of'm for which tha line y==mx+2

75, touches the hyperbola 16x* —9y* =144

aré the'roots of x* -—(a+b)x—4 =0, then the

(1)2x+1=0 @) x=-1 ‘(f]a)lu;of(a**b)is e
_ - 2)4
N2x—-1=0 4) x =1 ‘
L e (3)0 -2
o ';2 ton : Solution 3
=4x 2 2
x
length of latus rectum _9—_{—6 = ] y= me+245
4a=4 '
a=1 & =9, ?222]62 2 c= 245
equation of directrix 3= —a condiion =g :n 0
el (V5] =om-16
20 =9m’-16
:
22. The circle passing through (1,-2) and touching 9;% = i(’
the axis of x at (3, 0)passing through the point o
(1) (-5,2) 2 2,-5) Take the values of ni roots
3) (5:-2) 42,95 a =2 =2
product = —4
Solution : ’ a+tb=2-2=0
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25. If the coordinates at one end of a diameter of H+x  _, 24y -9
the circle x’+y2—8x—4y+c=0 are (11, 2), 2 - :
the coordinates of the other end are x =8-11 2+y=4
D 5,2) 2 (2,-5) x =-3 y=2
3 G,-2) @ 25) | (Book answer is wrong)
Solution : _ Correct answer is (=3, 2)
(1 l+x 2+y

2 ? 2 ) = (4’ 2)

BOOKSUMS _(Exercise and Examples) : '

1. Find'th€ general equation of a circle with centre (-3, -4) and radius 3 units. )

2. Find theséquation of the circle described on the chord 3x+y+5=0 of the circle x* +y*=16 as
diameter. g ’ ‘

3. Determine wheter /-1 = 0 is the equation of a diameter of the circle x° +y* —6x+4y+¢=0
for all possible valuesiofe.,

4. Find the general equafion of the circle whose diameter is the line segment joining the points (-4, -2)
and (1, 1). 4 '

5. Examine the position of the poifit(2;:3) with respect to the circle x° +y* —6x--8y+12=0.

6. The line 3x+43—12=0mccis the Goorkinate axes ot 4 and B. Find the equation of the circle drawn
on AB as dinmeter.

. A tine 3x+4y+10=0 cuts a chord of iength units on 2 circle with centre of the circie (2, 1). Find

the equation of the circle in general formm. ‘
& A circle of radius 3 units touches both the zaes; Find ine equations of a1l possible ciicles forrned in
the general form. . ) . .
9. Find the centre and radius of the circle 3x? +(a+l)y’ +6x-9y+a+4=0,
10. Find the equation of the circle passing through the points (1,1, (2;-1) and (3, 2).
11. Find the equations of the tangent and normal to the circle x* %)% 25at P(-3, 4).
12.1fy=4x+c is a tangent to the circle X’ +)* =9, find c.

13. A road bridge over an irrigation canal have two Sl kR ,

semi circular vents each with a span of 20m < = r
and the supporting pillars of width 2. i m ‘ m H
Use figure to write the equations that represent =y g A
o . 20m ol 2001

the semi-verticular vents. ‘ ) ) T
14. Obtain the equation of the circles with radius 5 cm and touching x-axis at the origin/ingeneral form.

15. Find the equation of the circle with centre (2, ~1)and passing through the point (3, 6) in standard

form. .
16. Find the equation of circles that touch both the axes and pass through (-4, ~2) in general form.

17. Find the equation of the circle with centre (2, 3) and passing through the intersection of the lines

3x—2y—1=0and 4x+y-27=0
18. Obtain the equation of the circle for which (3, 4) and (2, -7)are the ends of a diameter.
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19. Find the equation of the circle through the points (1, 0), (-1, 0) and (0, 1)-
20. A circle of area 9 square units has two of its diameters along the lines x +y =5 and x =y =I. Fing
the equation of the circle.

2L y=2V2x+cis a tangent to the circle x* +y* =16, find the value of ¢ .

22. Find the equation of the tangent and normal to the circle ° +)° —6x+6y~8=0at (2,2).

23. Determine whether the points (-2, 1), (0, 0) and (-4, -3) lie outside, on or inside the circle
X +y*~5x+2y-5=0 '

24. Find centre and radius of the following circles.
@*2+(y+2) =0 (i) x*+y* +6x—4y+4=0
(iif) ¥4 p* —x+2y-3=0 (iv) 2% +2y* —6x+4y+2=0

25. If the equation, 3x? +(3- p)xy+qf —-2px=8pq represents a circle, find p and ¢ . Also determine

the centré and radius of the circle.

26. Find the léngth of Latus rectum of the parabola y? = 4ax.
PO , ..
27. Find the length of Lafiis séctum of the ellipse 5_5_+%2_ =1

a

28. Find the equation of the phrabblawith focus (~+2,0) and directrix x = 2.
28. Find the equation of the parabola #hose vertex is (5, —2) and focus (2, ~2).
3C. Find the equation of the parabola with vertex (-1, -2}, axis parslte! to y -axis and passing
through (2, 6). | ‘ :
31. Find the vertex, focus, directrix, and i€ngth of the Jatus recturs of the parabola x? —Ax—~Sy-1=0.

32. Find the equation of the ellipse with foci (£2, 0), rrettices (23, 0).

33. Find the equation of the ellipse whose eccentricity/is %, one of the foci is (2, 3) and a directrix
is x = 7. Also find the length of the major and minor axes'of the ellipse.

34. Find the foci, vertices and length of major and minor axis-of'the conic
4x +36y2 +40x-288y+532=0 '

35. For the ellipse 4x” +y* +24x—2y+21=0, find the centre, Verticés, afid the foci. Also prove that

the length of latus rectumis 2 .
36. Find the equation of the hyperbola with vertices (0, #4) and foci (0, +6).

37. Find the vertices, foci for the hyperbola 9x* =16y =144
38. Find the centre, foci, and eccentricity of the hyperbola 11x* —25y% —44x+ 50y —256=0

39. The orbit of Halley’s Comet is an ellipse 36.18 astronomical units long and by 9.12 astronomical

units wide. Find its eccentricity.
40. Find the equation of the parabola in each of the cases given below:

(i) focus (4, 0)and directrix x = —4.

(ii) passes through (2, —3) and symmetric about y -axis.
(iii) vertex (1, -2) and focus (4, -2). (iv) end points of latus rectum(4, -8) and (4, 8)
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3,029 -
53. Find the equations of tangents to the hyperbola J{g —{JE =1 which are parallel to 10C_3y+9_0'

54. Show that the linex ~y +4 = 0 is a tangent to the ellipse X’ +3y* =12. Also find the i
of the point of contact.

55. Find the equation of the tangent to the parabola y2 =16x perpendicular to 2x+2y+3=0.
56. Find the equation of the tangent at f = 2 to the parabola y* = &x. (Hint: use parametric form)

X . n ‘ote
57. Find the equations of the tangent and normal to hyperbola 12x* —9y* =108 at 6 = 3 (Hint: use

parametric form)
38. Prove that_the point of intersection of the tangents at ‘f;” and ‘%’on the parabola y' =dax is

[aqtz:a(tl +. )]

59. If the normial at'the point ‘1)’ on the parabola y* = 4ax meets the parabola again at the point ‘%2’,

then prove that LA +£
tl
60. A semielliptical archway/oveta one-way road has a height of 3m and a width of 12m. The truck has
a width of 3m and a height 92,7 m. Will the truck clear the opening of the archway?

61. The max1mum and minimumm(istanges of the Earth from the Sun respectively are 152 x 10° km and
94.5 x 10° km. The Sun is at dfie focus of the elliptical orbit. Find the distance from the Sun {c the

other focus. ,
62. A concrete bridge is designed as a“paabolic arch. The road over bricdge is 40m long and the
maxmmur height of the: arch is 15m. Wiits ine e¢juation of the paraboiic arch.

63. The parabolic communication antenna has-a-foeishat 2m distzance from the vertex of the antenna.
Find the width of the antenna 2 from the verls
64. The equation y =-—1§- x* models cross sections of parabolic mirrors that are used for solar energy.

There is a heating tube located at the focus of each parabola; how high is this tube located above the

vertex of the parabola?
M search light has a parabolic reflector (has a cross section that-forfms a ‘bow!’). The parabolic bowl

is 40cm wide from rim to rim and 30cm deep. The bulb is located at the' focus .
(1) What is the equation of the parabola used for reflector?

(2) How far from the vertex is the bulb to be placed so that the maximum distdncécovered?
2 .2

‘ . oX
66. An equation of the elliptical part of an optical lens system is E%-—);— =1. The.pdrabdlic part of the

system has a focus in common with the right focus of the ellipse .The vertex of the parabéla is at the
origin and the parabola opens to the right. Determine the equation of the parabola.

: Elliptical ¢eil ing of &
67. A room 34m long is constructed to be a whispering gallery. v} whispering gallery
The room has an elliptical ceiling, as show in figure. '
If the maximum height of the ceiling is 8m,
determine where the foci are located.

(DU ¥ PS—
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. 2
68. If the equation of the ellipse is ._(x"l 1) + ¥ =1 (xand y are measured in centimeters) where to the
_ 434 64 .

nearest centimeter, should the patient’s kidney stone be placed so that the reflected sound hits the

kidney stone?

Mo coast guard stations are located 600 km apart at points 4(0, 0) and B(0, 600). A distress Si&“?‘
from a ship at P is recejved at slightly different times by two stations. It is determined that the ship is

200 km farther from station A than it is from station B. Determine the equation of hyperbola that
passes through the location of the ship.

70, Certain telescopes contain both parabolic mirror and a hyperbolic mirror. R
In the telescope shown in figure the parabola and hyperbola share focus \“_._g,.uh
Fy which is,14m above the vertex of the parabola. The hyperbola’s / ’:_i”; ! \x\
second.focus F is 2m above the parabola’s vertex. The vertex AR ¢ ",
of thethyperbelic mirror is 1m below F . Position a coordinate system \" 1‘ ; /

with the origin at'the"eentre of the hyperbola and with the foci on ¥

. F,
the y -axis. Then find the.equation of the hyperbola. = Purslols

71. A bridge has a parabolig’arch'that is 10m high in the centre and 30m wide at the bottom. Find the
height of the arch 6m froriythe céntre, on either sides. ; e |
e a elliptice] opening. The total width

/12-A tdanc] through a mountainfgry, four lane highway is to hav
ofr the highway (ot the opening) is £ be 16m, 2ad the height at the >dge of the road 'must be
sufficient for a truck 47 kigh to clearsifithe highest point of the opening is to be Sre approximately .
How wide must e opening be? : 1 Ak

‘3. At a water fountain, water attains a maximym height of 4m at norirontal distance of 0.5 m from its

origin. If the path of water is 4 parabola, find the Heigbt of water at a hcrizontal distance of 0.75m

from the poini of origin. X oot e
74. An engineer designs a satellite dish with a parabiolic efoss section. The dish is 5m wide at the
opening, and the focus is placed 1.2 m from the vertex - o , 1 Bk
(a) Position a coordinate system with the origin at the vertex/and'the x -axis on the parabola’s axis of

symmetry and find an equation of the parabola. ne’/) Q¢ L

(b) Find the depth of the satellite dish at the vertex. _ N -
.« cable of a 60m portion of the roadbed of a suspension”bridge,are positioned as shown
- Parabomc‘r:taica? Cables arept(:) be spaced every 6m along this portion of the roadbed. Calculate the

below. V _
lengths of first two of these vertical cables from the vertex.
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2
¥ Fon

Lt =]1,

76. Cross section of a Nuclear cooling tower is in the shape of a hyperbola with equation 307 44

The tower is 150m tall and the distance from the top of the tower to the centre of the hytt’e:bgghl:
half the distance from the base of the tower to the centre of the hyperbola. Find the diamete:
top and base of the tower.

PR —-«* i ‘
77. A rod of length 12" moves with its ends always touching the coordinate axes. The locus of a.POim
P on the rod, which is 0.3 m from the end in contact with x -axis is an ellipse. Find the eccentricity.
78. Assume that water issifing 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/f water has curved outward 3m beyond the vertical line through the end
of i pipe. How far beyond tiis Vertical line will the water strike the ground? '
- '79. On lighting a rocket cracker it gets projecicd in a parabolic paih and reaches a maximym heigit of
* 4m when it is Gm away fromn the point ofigrojection. F inally it reaches the ground 17.m away from the
starting point. Find the angle of projectics. — :
- - &0. Points 4 and B are 10km apart and i is detsrinifed from the souncl of an explosion heard at those
points at different *imes that the location of the €xplasion is 6 fm closer to A than B . Shew that the
location of the explosion is resiricied to a pafticuiar Guvesand find an equation of it.”

L E R R L TN R |

Additional Questions : ' ) = Furbgs” o) \J)
" 81. Prove that the circle passing through the points of intersection (reallor imaginary)
of the line £x + my +n =0 and the circle * +y* + 2gx + 2fy +'e= 0fis the circle of the form _

o P+yH2g+2y+c+A (I +my+n)=0,A eR. ) |
.82, Prove that the equation of a circle with (x1, y1) and (xz, y2) as extremitiés 8f one of the diameters of
the circle is (x—x3) (x —x2) + (Y- y1) (y - y2) = 0. . - .
83. Prove that the position of a point P(xy, y;) with respect to a given circle x* + ¥+ 2gx+2fy+¢c=0
in the plane containing the circle is outside or on or inside the circle according as
’ >0 or,
% +y}+2gn +2f+c is{=0 or,
<0

84. Prove that from any point outside_the circle x* +y* =a* two tangents can be drawn,

85. Prove that the sum of the focal distances of any point on the ellipse is equal to length of the major
axis.

86. Prove that three normals can be drawn to a parabola y* = 4ax from a given point, one of which is
always real.
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6. APPLICATIONS OF VECTOR ALGEBRA

Points to remember :

For a given set of three vectors ;, b and E, the scalar (;xg).c-: is called a scalar triple product of

- -

a,b,c.
The volume of the parallelopiped formed by using the three vectors a, band ¢, as co-terminus

-

edges is given by | (Exg). El _
The scalar triple product of three non-zero vectors is zero if and only if the three vectors are

coplanar,
arsr, s, t € R such that atleast one of

- - -

Fhree vectors a, b,¢ are coplanar, if and only if there exist scal

theffl i$nonszero and ra+sb+tc = 0 : =022
If a, l;,;: and B,a,Eare any two systems of three vectors, and if ; = x,;+y,b+zlc J

, X N & . ..
E=x22+y25+z,:: andsF = x,a + y,b + z,¢ then [};,c-i,;] = ¥ 2 [ b,c)
Xy Yy %

For a given set of three veétors ;, E,E the vector Ex(gxc) is called vector triple product .

- - -

For any three vectors ;, E,E wehave ax(bxc) = (a.¢)b — (a.b)c.

Farametsic form of the vector(:quation of a straight line that passes through a given point with

position vector a and paralici tc a give Ector b is r=a+tk,where t€R.
Cartesian equztions of a sfraight lire thaf passes through the point (x:,yl,z,) and parallel to a vector

. x—=x y-J M-z
with direction ratics b,,3,0; are —-b—-'— :—;‘ZL__ - L
i A a2
. . —xl_uz_z:ﬂ. isoftheform X, +1 " +tb "z +t%),tER.
Any point on the line =7 b, (x, +1hy, ), +1by,2y

] .
Parametric form of vector equation of a straight line that passes through two given points with

position vectors a2 and b is r=a+t(b-a),tER.
Cartesian equations of a line that passes through two given poifts (xl, W zl) and (xz, yz’zz) ire

xX=X% _Y=n _2"4
= =z

X, =% Yo=W =

If0 is the acute angle between two straigh

0 =cos”’ [ I.Ed_.' J
|b]|d|

Two lines are said to be copla

Two lines in space are called s
The shortest distance between the tw

both the skew lines.
The shortest distanc

t lines r =a+sb and r =c+td{then

nar if they lie in the same plane.
kew lines if they are not parallel and do not intersect
o skew lines is the length of the line segment perpendicular to

e between the two skew lines r =a+sb and r=c+td is

Send Your Questions & Answer Keys to our email id - padasalai.net@gmail.com


www.Padasalai.Net

www.Padasalai.Net www.TrbTnpsc.com

g=llc—ajlbxd I.wherel-l;xalto.

|bxd]| . ud
ad - g - - - ' & - =0
Two straight lines 7 = a+sband r=c+td intersect each other if (;-8)(5_’“1)

The shortest distance between the two parallel lines r=a+sband r=c+tbis
d-l—(-%.:%‘—bl.whewlslato :

If two lines X% F=Nh -k and X= Y=N z-2, intersect, then
b, b, d, d, d,
X=X V=W -3
b, b, by |50
d, d, d,
plane.

A straightline Which is perpendicular to a plane is called a normal to the . . i
The eqliatioh of the plane at a distance p from the origin and perpendicular to the unit norma

vector d is r.d £ p"('normal form)

Cartesian equation of the plane in normal formis ¢x+my +nz = p . -
Vector form of the équationiof a plane passing through a point with position vector @ and
perpendicular to 7 is (r~a)n =0

Cartesian equation of a planéMeirmalito a vector with direction ratios a,b,c and passing through a
given point (x,,y!,:;) is a{x-.'q )-Irb(y-y.}w(z "21)"0

Intercept form of the equation of the plane ;.;1::@. having intercepts &, b, ¢ on the x, y, Z 8xes

. . 4
respectively is %-r-‘% +2- =1,

Parametric form of vector cqua
F—asslp-a)+ie-a)
Cartesian equation of the plane passing through three nomcolﬁnear points is
x=-x, Y=y z-Z
X, =X V=N %H~Z =0.
X=X Vs=N ZHTE
A straight line will lie on a plane if every point on the line, lie in th planc and the normal to the
plane is perpendicular to the line. o Yo )
The two given non-parallel lines r=a+sb and r=c+td are coplanaf if (t-:-a)(l;xd)= 0
- - z-2 X=X, Y=Y, _I—12 )
Two lines xb'x, =yb,yl = 5, Land 7 1= R are coplanar if
=X N=h &H™Ah
b, b, b, |=0
d, d, d,
Non-parametric form of vector equation of the plane containing the two coplanar lines r=a+sb

and =o+1d is (f-3)(bxd)=0 or [r-c)Bxd)=0.

*

ticr. of the pfné paseing through three given non-collinear points is
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‘I‘heacuteangleﬂbetweenthetwoplms;.-r;l=p.md £ 2 =p,is 0= cos [||m|:nl|]
m|n2

If8 is the acute angle between the line 7 =a-+1b and the plane rn= p »then®= "[lb "“]

1b]|n
The perpendlcular distance from a point with posmon vector # 1o the plane 7 n=p is given by
_lu "-pl
|n]

The" perpendicular distance from a point (X,),,2) to the plane ax+by+cz p is
5= lﬁ:‘&tﬁ:ﬂ

o+ B 4 _
The petpendiciflar distance from the origin to the plane ax + by +cz +d = 0 is

givenby & = rdi .

at+ b’ el
The distance between'two parallel planes ax+by+cz+d, =0and ax+by+cz+d, =0is
given by 14, -d, | ;

Ja? +b? +¢?

'l'hc veator equanon of a piane which p»ses througk: i line of ficrsection of the planes

r.m =4, and r.m = d, isgiven by \r .m-d.) Jlr.n: -d,)-o Where A = R.

The equation of a plane passing throtgh ine iine of iitersection of iz planes @, x4 b,y+c,z=d and
a,x+by+c,z=d,is given by (a,x +by+ rgr=a, Wt 2 x- !-b,y-l-‘ 2z--d!)—

The position vector of the point of intersection or-we, line r=a+sb and the plane Fn=p is

by p':‘_’,’" , where bn#0 :
- bn ) /

2lp-{u.n)|-
fthenmageofu mtheplaner.n p,thenv u+_lp_l_|L!,,
n

If ;’ls the position vector 0
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BOOK BACK ONE MARKS

1.

If aand & are parallel vectors, then [a,c, B]
is equal to

12 2)-1
31 40
Solution :
ab=a=rb
[abe), =[Ab b ¢]
=A[bbec)
=0

If a vector & lies i the pl.;me of E and ;,
then

() [,B,y] =
@) la.B,7] =

@ ToB ] =-1
@) [ 3] =2

- Solution .

Since @ Jies in the pmne of |3 and Y

a.[p xy]—

If a b c are three unit vectors such that a is

perpendlcular to b, and is parallel to ¢ then

ax(bx c) is equal to

(1)a @b

@) ¢ 4) 0

Solution :

axlpxe) = (@.cs - a.b)c
~(a.c)s -0
=b

Hint: @ L5 = ab=0

allc
a.c=|al|c|cos®
a.c=1

[af y]=0
If5.5=5.;:= E.E=0thenthevalueof
[a,b, clis
- - - 1 - - -
(M la[|b]][ec] (2)§lallbllcl_

M1 4)-1

Solution :

ab 0> ;_LB

; 5 ¢ are mutually 1 vectors
; b5

¢l =lal |b| I

. [::;, E, ¢ J= 1then the: valae of.

;.sxal\ia(e,z.' ‘f_i‘

o v 2 e ' v = 1
lexa). (L cxb).: X
11 : -1
(3)2 43
Solution :

w‘c'l

a. bxc dexa E ax
cxal. axbc cxb).

_ [abe] | [@bc) 4 fabe}

T ——

[abc] [abc] —[abc]

=1+1-1

=1 S

Book Answer is wrong

—

ey Ve
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6. The volume of the parallelepiped with its
edges  represented by the vectors

i+j,i+2j,i+j-|-€ﬁ is

m= L

2 \ 2) 3
7(3) % @) %
Solution :

1 1
volum_e== 1 2
I 1

=122+ 0)<1(n-0)+0(1-2)
- =240 =g

7. Ifa and b are unit vectors such that
a

X b 1= %,thentheangle bétween

N ' - n
(1 z (2) 3

= n
(3) 3 ® 3

l-(|§||3|cosO)’=-E
T
1-(1.1cos8) 4

1-cos’0 =

N

sin@ = -
=2
6
fa=i+j+k b=i+j, c=iand
(;xz)x3=l5+p3,thenthevalueof
At+pis
mno @1
36 3
Solution ; : '
o =25 +1i5
[ch-bch  -=2a+ub
b--a =2Aa+ph .
-a+b =Aa+pb
A 7 - p=l
‘1+u=_1+]=0

. If“a,by c are non-coplanar, non-zero vectors

such that [;, E,::] =3, then { [;xB,BxE,Ex;]}z
isequalto |

(1) 81 : 2)9
(3)27 ' (4)18
Solution :

{laxb bxc cxa]}’= [[abel
-6

= 0
= 3‘
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10.If a, B, ¢ are three non-coplanar vectors such

= (.=} b+
that ax(bx c)=T/_5(i , then the angle

between g and b is

= 3n
¢)) 5 ) =
3) E @) n
Solution :

12. Consider the vectors 5, E, E,d such that

(;x—ﬁ)x (Exc_i)-:f) .Let Pyand P;bethe
planes determined by the pairs of vectors

;, b and E,Ei' respectively. Then the angle
between P, and P; is

(1) 0° (2) 45°
(3) 60° (4) 90°
Solution :

(axb)x cxd)=0
(axb)y (xa)

0=0°

‘ & 2
—la.b)=\1Ls
SEd
- 4
a.b ——75-

3—4”— (D is obtuse)

8¢
I

ol 7\ L\ _— #T%

11. If the volume of the parallelopiped with

axb,bx c,cxa ascoterminous edges is 8

cubic units, then the volume of the
parallelopiped with

(axB)x(bx ), (pxc)x [cxa) and

(E X E) X (; X B) as coterminous edges is,
(2) 512 cubic units
(4) 24 cubic units

(1) 8 cubic units
(3) 64 cubic units
Solution :
[(axB)x(bxc),(bxc)x(cxa),(cxa)x(axb)]

- - - - - -

=[axb bxc cxa)

13.

If ;x(ExE)= (gxg)x;: , wWhere ab,c
any three vectors such that b.c#0 and
_;.E¢O,thcn§ and ¢ are
(1) perpendicular

) parallai

(3) inclined at an angle %
(4) inclived %t an angle %
Soldtion :

/

(
.ch Bbf= G.05- 033
)

- 6

=64

a,b, c are
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14.1f a=2i+3j-k, b={+2j-sk,

E=3§+5}-f< » then a vector perpendicular to
a and lies in the plane containing b and ¢ is

(1) =171 +21j-97k
@) 17} + 215123k
(3) -17i-21j+97k
@) -17i-21j-97k
Solution s

2 i(-2+25) - J-1415)+ k(5-6)

bxc=23i-14j-k

- -~

el (.
amfﬁxc}='?. 3 -1
"'23 -14 -1

=i (-3-14) = j(-2+23)+ k(-28-69)

= —171-21;-97k

bo=0 = blc

0 L.
0=90° (or) >

16.1f the line
plane x+3y—oz+B=0,then(a, B)is

~1_2y+3 _z+5

3

Also (2, 1, -2) lies on plaie x+3y—az+p=0

N (55
()55
Solution :
b=3i-5j+2k
n=i+3j-ak
b.A=0
3-15-2a=0
=20 =12
a =-6
2+3-12+f=0
-.7+p =0
B =7
(o, B) =(-6,7)

x-2_y-1_2+2¢ in the
5 2

@ 67
@67

15. The angle between the lines
x-2=y+l 2=2and x
3 =2’ 1
is
" =
(1)3 @
n L
®3 @3
Solution :

b =3i-2j

- . 30 -

C =ji+=j+2k
I+2j

- - 3
c=3-2|=|+0
bec=3 2(2)

3 2

17. The anple between the line 7= (f +27—3#) +
1(2:’ +}—2£)and the plane 7.(i+ j)+4=0 is

[b] =Va+1+4 = 9=3

in]=1+1
Inl=+2

bn=2+1=3

(2) 30°
(4) 90°
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18.

The cobrdinates of the point where the line
;=(6i“-}'—3kn) gr t(—-f+4l§)mcets the plane
;(H-}—I‘c‘ =3 dre '

(1 (2,1,0)
(3) (1,2,-6)

Solution :

2)(7,-1-7)
@) 5-1,1)

=68 _ v+l _z+3_
iy 0 4

Po:nt of this form (A + 6, --1, 4A - 3)

-A+6-1-424-3-3=0
=S5A=-=5

A=1

Point of intersection (5, -1, 1)

19.

Distance from the origin to the plane
3x—-6y+2z+7=0is

(Ho 2)1
3)2 3
Solution :
Distance = 1
JGY +(-6) +(2f
SN SRRy S
Jo+36+4 7

20. The distance between the planes \
x+2y+3z+7=0and 2x+4y+6z+7=0is

(1) —ﬁ @ :
22 2
ﬁ 7
gy X 4) —=
3 \-5
Solution :
The planes are
x+2y+3z+7 =0
x+2y+ 3z+.—;- =0
71 !
Distance = = = 2
. J(I)z +(2) +(3) J1+4+9
_ 7 AT
2d1d 227
_ 37
22
21, it the directinn cosines of a line ure 1,1,1
& ¢ iC

then
(1Yer=3 () c=++3
(3)c>0 40 <ec<x1
Solutions
DC'S of a line &4 L then

cce

(cosa, cosp,cosy) = [l_]_’l]
©727C c
2

cos® & + cos’ B+ cos y=1

L I
-E?+;—i“+c—2—
3

__:"1

C,Z

02

3
c=iJ§
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i—— .

2. The vector equation r = (E -2j- i)+t(6 i L:)

points
(1O,6,-1)and (1,-2,-1) -
(2)(0,6,-1) and (~1, -4, -2)
3)(1,-2,-1) and (1, 4, ~2)
(4)(1,-2,~1) and (0, -6, 1)
Solution :
a=i-2j-k
Cartesian form
x—1_y+2 _ZH
0 6 ~
Any point of this form(1,.6)-2, -A-1)
A =0then (1,-2,-1)
A=1then(l, 4,-2) y G

=A

iz

represents a straight line passing through the

24. If the planes 727 ~2j + k)= 3and
;.(4f +j- pi)= 5 are parallel, then the value
of Aand pare

1 -1
L 2) —,2
4} >’ 2 2 5
@-L-2 - @iz
2’ 2’
Solution :
Sm=n,
S (2;’-)}4-1?): 4i+j-pk
S =2
4 =20 + 2k = 4 + j-pk
2A=1 -n=2
l:—l ,,I.-'-z

2

23. If the distance of the point (1,i,1) fiom %he
origin is half of its distance from thaeplasé
x--y+z+k =0, then the values of k are

(1) 43 (2) £6
(3) -3, 9 {4)39 -2 7
Solution :

Distance from (1, 1, 1) to (0, 0, 0)

X +y +z, +k

1
2[4y + @) )

ETINAT) _l3+k
07+ 07 - 537
2343 =[3+4
B+k =6
3+k =+6
k =-3+6 k=-3-6
k =3 =

25.1f the lengin of thperperdicular from: the
origiit t the plane 2x+3y+2z=LA>0 is

» %, then. the value of A is
=23 @342

3)0 ~ @1
Solutiay b -

Distance=-§-

224324 R
-1 .

V449422

1
5

Wi | -

2 =13+

A? =25-13 .
AZ =12

A =412

A =243
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BOOK SUMS (Exercise and Examples) : hod
1. With usual notations, in any triangle ABC, pmve the following by vector PO
2 _ a2 4+ b* —2ab cos C

(i) a? =b*+c? —2bc cos A (ii) b? =c? +a’ —2ca cos B (iii) ¢
by vector method.

2. With usual notations, in any triangle 4 BC, prove the following 4
(i) a=bcosC +ccos B (ii) b=ccosA+acosC (iii) ¢= acos B+bcos
3. By vector method, prove that cos (a + B) = cos a cos B — sin @ sin p. . .
a

—— —

sinA sinB sinC

4. With usual notations, in any triangle ABC, prove by vector method that

5. Proveby vector method that sin(c — ) = sin o cos p—cos a sin
If D'is the midpoint of the side BC of a triangle ABC, show by vector method that

PR AR (5 )
7. Prove byVectof miethod that the perpendiculars (altitudes) from the vertices to the opposite sides ofa

triangle are Coricurrent.
8. Intriangle 4ABC, thepoints'D, E, F are the midpoints of the sides BC, CA and AB respectively. Using

vector method, showthattheé'area of ADEF is equal to Z (area of A4BC).

9. A particle acted ﬁpon by €onsfant)forces 23+5]+61"< and —5—2}:—12 is displaced from the point
(4, -2 -2)to the point (6, l§=3)I rid-the total work done by the forces.

A particle is acted upon by the firCes 3?—2}+2£ and 2?+3—I-( is displaced from the point
(1, 3,-1) to the point (4, =1, %). If\he wintk done by the forces is 16 units, find the valuc of A

1. Fma the magnitudc and the direction gbsines Hf the torque about the poin: (2, 0, —1) of & force

2i +_| k, whose line of action passes througk.fhe@rigin.
Prove by vector method that i a !ine is drawrfrgm.the certre oi a circic to the midp

then the line is perpendicular to the chord.
Prove by vector method that the median to the base'of an’iSosceles trlangle is perpendicular to the

base. -
Prove by vector method that an angle in a semi-circle is a right angle.

Prove by vector method that the diagonals of a rhombus bisect each other at right angles.

Using vector method, prove that if the diagonals of a parallelogram are£qual, then it is a rectangle.
Prove by vector method that the area of the quadrilateral ABCD having diagonals AC and BD

10.

12 ot ¢fa chord,

13.

14,
15.
16.
17.

is 5[ACxBD
18. Prove by vector method that the parallelograms on the same base and between the'sanie parallels are

equal in area.
19. If G is the centroid of a AABC, prove that

(area of AGAB)= (area of AGBC) = (area of AGCA) = %(area of AABC).

20. Using vector method, prove that cos(a - [3) =cosacosP+sinasinf.

21. Prove by vector method that sin((x+B)=sinacos[3+cosasin[5.
22, A particle acted on by constant forces 8/ +2j—6k and 6§+23—2§ is displaced from the point
(1, 2, 3) to the point (5, 4, 1) . Find the total work done by the forces.
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23.

24.
25.

26.

27.

28.

29.
30.

3L
3.
. If a=7-2]+3k, b=27+j-2k, e=0i%2] + k find a.loxc]

35.
36.
37

38.

39.
40.
41.

42,
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Forces of magnitudes 52 and 1042 units acting in the directions 37 + 4j+5kand 10i +6j-8k
respectively, act on a particle which is displaced from the point with position vector 4i -3j -2k to
the point with position vector 6] + j—-3k.Find the work done by the forces.

Find the magnitude and direction cosines of the torque of a force represented by 3 +4j -5k about

the point with position vector 27 — -3 +4k acting through a point whose position vector is

4 +2j - -3k.

Find the torque of the resultant of the three forces represented by —3i +6 -3k, 4i ~10j+12k and
41 +7j acting at the point with position vector 87 —6] —4k, about the point with position vector
187 #37 -9k .

IWa=3irj+5k, b=i-2j+k , c=4j-5k, find a.[pxc)

Find the voliime of the parallelepiped whose coterminus edges are given by the vectors 2/ =3+ 4k,
i +2j =% and 3~ +2k

Show that the vegfors'f\+ 27 - 3k, 2/ — j+2k and 3 + j - k are coplanar.

If 27— j+3k, 372§ #k5] + mj + 4k are coplanar, find the value of m .

Show that the four points (6+-720), (16,-19,~4), (0,3,-6), (2,-5,10) lie on a same plane.

If the vectors a,b,c are coplénar/then prove that the vectors a+b, b+c,c+ a are also coplanar.

- o -

It a,b,c are three vectors, prove that [a+ ¢,a +b,a +h+ c] = —[a,b,c]

Find the volume of the paralle]ep :per' whose cmermmus edges are represented oy the vectors
-6i +I4_j +Iﬂk . 14 —-101—6k and 2(+4]-.2k
The volume of t5ic parallelepiped whose cotefminuscdges are, 7¢ Fanj 2, Pr2] j- -k,
—3f +7] +5kis 90 cubic units. Find the value of ).
If a.b.c are three non-coplanar vectors represented by concusrent.edges of a parallelepiped of
volume 4 cubic units, find the value of (5 +E) (Exz:)+ (E+E)(<-:xz-i)+ (E+£)(E xB)
Find the altitude of a parallelepiped determined by the vector§ (@ =427 +5}+3E, b=i +3}'—2]§
and o =-3i +j+ 4k if the base is taken as the parallelogram determin€d by b.and c.
Determine whether the three vectors 2 +3j+k, i =2j+2k and 3i + j $8k ase coplanar.
Let E-f+}'+l€ b=iand E=01f+c,}+c,E Afe¢; =1 and ¢; = 2, find ¢; sugh that a, band ¢

are coplanar. M = - N
If a=i—k b=xi+]+( -x)k, ¢ = yi +x +(1+x~y)k, show that [a,b,c] depends on neither

xnory.

If the vectors ai + a}' +ck,

aand b.
Let a, b ¢ be three non-zero vectors such that ¢ is a unit vector perpendicular to both aand b .

If the angle between 2 and b is E show that [a b C]z la‘ ‘b|

i+k and ci + c}' +bk are coplanar, prove that ¢ is the geometric mean of
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provethat (5 5 3 = i)

45.

" 46.

47,

48,
49,
50.

51.

52.

53,

33.

56.

37.

- 58,

59.

60.

61.
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Prove that [axb, bxc, cxa)=[a,b,c]?

For any four vectors a,b, E d, we have

ExB)x Exd)- [;sa]z4abc]d_[ae*1s [becdla i

If a——21+3] 2%, b=3i - —j+3k, c=2i- +£ find Exs}xéand Ex(Exc).State whether
they are equal.

If a=i-j, b=i-j-4k, c=3j-Fand d=2]+5]+Fk, verify that

@axbx(ex d) =(3,5,3) i-[a,5,01 7

G laxBx(cx d) =[,5,8) 5-15,2.4) 2

If 3= 152545k, B=2iv j-28, 2234 2j+£ , find () (i x Bxe G & x (Bx)
For anyector ;,pmvethat ix(axi)+jx(§xj)+f<x(§xfc)=25

Prove that [a — bgb <, E-;]= 0

If a=27+3j-k, b% 31 +5]+2k, ¢=—i -2 + 3k verify that

(D(axb}x =Gch-fp (i) ax(px ¢)=(a.cp—(a.b

A
Z2i+3j -k, b——t+2_] 4k,n—:+j+kthenﬁndthevalueof (axb)

I_. -
1Xc
If a,b, c ¢ arz copianar vzctors, show taat la X b‘x le x d) 0

=

':+AJ+31',?:—2: ]+k c—31+2,+tano nx{bxc]= 22+ mb+rc, find the values of

o
Lmn. .
a oA e N, - = “ 1 = ’
I a,b,c are threc unit vecters such that bfand c=@rz.pon-parsiiei and a x (bxéjz—b, und the
2

angle between dand c .
A straight line passes through the point (1, 2,-3) and parallelfo “4i + 5j-7k . Find (i) vector
equation in parametric form (ii) vector equation in non-parametrie/fofm (iii) Cartesian equations of
the straight line.
The vector equation in parametric form of a line is 7= (37 -2/ + 6&)+ g2 7.+ 3¢). Find () the
direction cosines of the straight line (ii) vector equation in non-parametric form of the line
(iii) Cartesian equations of the line.
Find the vector equation in parametric form and Cartesian equations of the. lifie passing through
-2 _y+3_2z- 6

-2 3
Find the vector equation in parametrlc form and Cartesian equations of a straight line passing
through the points (-5, 7, —4) and (13, -5, 2). Find the point where the straight line crosses the

(-4, 2, -3) and is parallel to the line —

xy -plane.

" _ .
= %—1 = -z with coordinate axes.

Find the angles between the straight line x

Find the acute angle between the lines ;:(f+2]+41?)+r(2?+2}‘+£)and the straight line passing
through the points (5,1, 4) and (9, 2,12).
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62.

63,

64.

65.

66,

67.
68.

69.

70.
. If the straight line joining the points (2,1,4) ard (as 1,4, - 1) is paralle] to the line joinirg the points

72.

73.
74,

75.

76.

77.

78.
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; , x+4 z+] x-1 y+l1_2-2 (
Find the acute angle between the straight lines 2 = T = - 2 a4 2 and state

whether they are parallel or perpendicular. - _
Show that the straight line passing through the points A(6,7,5) and B(8,10,6) is perpendicular to the
straight line passing through the points C(10, 2, -5) and D(8, 3, -4).
- = - - -3 5-
x-1_2-y_z 4andx 3:y 3= z

6 12 -2 3 6 e _
Find the non-parametric form of vector equation and Cartesian equations of tl.xe stEalght_ line passing
through the point with position vector 47 +3] -7k and parallel to the vector 2i -6+ Tk. .
Find the parametric form of vector equation and Cartesian equations of the straight line passing
x-1_y+3 8-z
-4 5 6
Find the\peints Where the straight line passes through (6,7, 4) and (8, 4.9) cuts the xz and yz planes.

Find the direétioh Gosines of the straight line passing through the points (5,6,7) and (7,9,13) . Also,
find the parametri¢ form of vector equation and Cartesian equations of the straight line passing
through two givén points

Find the acute angle-betweenithe following lines.

Show that the lines are parallel.

through'the point (-2, 3, 4)and parallel to the straight line

@ 7= (07 = )il +25-28) B = -2+ k)4 o[-T-2]+2K)

x+4 _ y=7 z+5 ‘
3 4

(iii) 2x=3y=-z and 6x=-3=—=lz

The vertices of A4EC arz A(7, 2,1). B(6.0,3) ard C(4, 2, 4). Find 24BC.

- ~ f w a A
,r:4k-r-t“\2i+j+k)

(11)

(0,2, 5—1) and (5, 3, -2), tind the values of « ardo-

If the straight lines e = a8 L. and ‘w= > -=~i—‘—z are perpendicular to each other,
© Sm+2 5 -1 dm/ ' -3

find the value of m .
Show that the points (2, 3, 4), (-1,4, 5)and (8, 1, 2) are collinear.
¥l = y_2 = z_sand 54 = y_l =2z
3 4 5 2
Find the parametric form of vector equation of a straight lin€” passing through the point of
x—2 y-4 z+3
= = , and
2 4

Find the point of intersection of the lines

intersection of the straight lines r= (f +3j - k)-H(Zf +3j+ Zk) and

perpendicular to both straight lines.
Determine whether the pair of straight lines r = (21' +6j+ 3k)+:(2? + 3_}: + 4k),
r= (2} - 3!;)+ s(f + 2} + 3)2)are parallel. Find the shortest distance between them.

Find the shortest distance between the two given straight lines 7 = (2? +3j+ 4;E)+:(— 2i+ )~ 212) and
x-3 _y _z+2

2 2
Find the coordinates of the foot of the perpendicular drawn from the point (-1, 2, 3) to the straight

line r = (: —4j+ 31;)+ z(zf +3]+ !;) Also, find the shortest distance from the given point to the
straight line.
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. 8s.
86.

- 8.

89.

9l1.

93.

94.

. Find the parametric form of vector equation and Cartesian equatlo

. Show that the lines 7 = (67 + j + 2€ )+ s({ +2] -3k

. If the two lines

. Find the parametric form of vector equation of the straight line passing through (-
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ns of a straight iine: passing
through (5, 2, 8) and is perpendicular to the straight lines r=li+j —i)-i- s(zf -2j+ k) and
_(21‘-1—3k)+t(1+2_|+2k) o'
i) and 7= €5 +2}‘-2]E)+r(2f +4j] —Sk) are skew
lines and hence find the shortest distance between them.

SLESAL S - x=3 _Y=M _, intersect at a point, find the value ofm.

3 4 1
3 x=6_z-1 _5_p, intersect. Also find the

. Shoy that the lines -x;—3—y—,z 1=0 ,ad 225y

-1 2
point of intersection.

. Showdthat the,straight lines x+1=2y=-12zand x=y+2=6z—6are skew and hence ﬁnd the

shortest distance between them.
1,2, [) and parallel

to the straight ling/ #< (2: #3 j-k)'H(l -2j +k)and hence find the shortest distance between the
lines.

. . X y=-3 z-1
Find the foot of the perpendicular drawn from the point (5, 4, 2) to the line = > =73 =y

Also, find the equation of the perpc;ﬂicular. ’
Find the vector and Cartesian fori 6fthe equations of a plane which is at a distance of 12 units irom

the origin and perpendicular te & +2f - %k

If the Cartesian equation of a plane is 3¥=4y+]iz == -8, find the vector equation of the plane in the
standard form. .

. Find the directicn cosines of the zinnnal to the plans and Jength of the perpendicular from the origin
to the plane 737 — 4] +12£)=S5. - .

Find the vector and Cartesian equatlons of the plane passing through the point with position vector
4i +2j - 3kand normal to vector 27 - j +k .

A variable plane moves in such a way that the sum of the reciprocals of its intercepts on the
coordinate axes is a constant. Show that the plane passes through'a fixed point.

Find a parametric form of vector equation of a plane which is at‘a distdnce/f 7 units from the origin

having 3, —4, 5 as direction ratios of 2 normal to it.
Find the direction cosines of the normal to the plane 12x+3y -4z =65 Also, find the non-

parametric form of vector equation of a plane and the length of the perpendietilar t¢"the plane from

the origin.
Find the vector and Cartesian equations of the plane passing through the point with'position vector

2} +6 + 3k and normal to the vector i +3f +5k."

A plane passes through the point (-1, 1, 2) and the normal to the plane of magnitude 3 J3 makes
equal acute angles with the coordinate axes. Find the equation of the plane.

s. Find the intercepts cut off by the plane ;.(6f + 4}‘ - 312): 12 on the coordinate axes.

9
%/IF“ plane meets the coordinate axes at 4, B, C such that the centriod of the triangle 4BC is the

point (#, v,w), find the equation of the plane.
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97. Find thé non-parametric form of vector equation, and Cartesian equation of the plane p?ssing

through the point (0, 1, -S) and parallel to the straight lines 7= +2 ~ 4k J+ s{27 +3] +6£) and

r=(f-3}+512)+:(§+}_£)_ .

98. Find the vector parametric, vector non-parametric and Cartesian form of the equaﬁozn ofI the Pia‘m
cx=1_2y+l_z

passing through the points (-1, 2, 0), (2, 2, —1) and parallel to the straight line 1 2 =1

a N

. ! (h) .
99. 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 st _pil_rded

2 3 1
x¥30 y-3 _ z+1 ‘
2 .—_5 - -3 B :
100.Find tHe parametric form of vector equation, and Cartesian equations of the plane passing through
the poinits (272,11, (9, 3, 6) and perpendicular to the plane 2x+6y+6z=9.
10x¥ind parametfic/form of vector equation and Cartesian equations of the plane passing through the
?o]mt; %)L 1, (14-2,.3) and parallel to the straight line passing through the points (2, 1, =3) and
102.Find the non-parametric form,of vector equation and cartesian equation of the plane passing throqgh
the point (1, -2, 4) 4nd perpendicular to the plane x+2y—-3z=11 and parallel to the line

x+7 _y+3 =z ‘

103.Find the pamr:'xetr,ic form of vestor: equiatior, and Cartesian gquatjon:of the plane containing the line
r= (; -j+ 3/2,‘4 1(25 -f + 4?} and perpendiculer 'o plene r'\z +0i+k)=3. '

104.Find the parametric vector, non-paramefiic vect(ir and Cartesian form of the equatiens oi the plane
passing througk: the three non collinear peints.(3, 6472), (-1, -2, 6) and (65, -4, ~2).

105, Find the non-parainetric form of vector equation sl Cartesian equations of the plane

.

(6= 5+ k) sloi+2j+ k) dl-si-aj-sk)

: . x=3_y-4_z+3 . . ) ;=3
106.Verify whether the line 2 -7 12 lies in the plane :i y+z

107.Show that the lines r= (—f -—3}: -SI;)+ s(Bf +5 f +7E)and r= (Zf + 4}+6k)+ :(;'“ + 4}:4. 7k)are .
coplanar. Also, find the non-parametric form of vector equation of the plafie containing these lines.

108.Show that the straight lines 7= (5:’ +7}-3§)+ s(4f + 4}‘—512)and re (sf +4j+ 5k)+r(‘h’ +j+3E)
are coplanar. Find the vector equation of the plane in which they lie.
x-2_y=3_z-4, 4 ¥ 1 »-4, ’;5 are coplandr. Alsd! fifll the plarie

109.Show that the lines ] 1 3 3 2
containing these lines. X _
o xmt_y=2 273, ¥23 y=2 2ol coptanar, find the distinet real
110.If the straight lines -—l— =73 m? 1 m 2
values of m.
}/) bt 1 x=1_y+l_2.4 L W W are coplanar, find A and equations of the
1LLH the stralg‘ht ines — 2 5 2 A

planes containing these tWo lines.

112.Find the acute angle between the planes ;(2; +2] + Zﬁ) =]1land 4x-2y+2z=15
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113.Find the anglé between the straight line r = (2;+3j+;2)+;(f_}+§)md theplane Zy=y +E 1.

114.Find the distance of a point (2, 5, ~3) from the plane F.(6f -3j+ 2’5)= 3.

115.Find the distance of the point (5, -5, 10) from the point of intersection of a straight line passing
through the points A(4, 1, 2) and B(7, 5, 4) with the planex—y +2z =5.

116.Find the distance between the parallel planes x+2y~2z+1=0 and 2x+4y—4z+5= 0

117.Find the distance between the planes ;.(2f -- 21;) =6 and ;(6; -3j- 61;) =27

118.Find the equation of the plane passing through the intersection of the planes ;(; +J +£)+ 1=0 and
R(27 -3+ 5£) =2 and the point (-1, 2, 1),

119.Find'the equation of the plane passing through the intersection of the planes 2x+3y—z+7=0 and
X+ =2z +5=0and is perpendicular to the plane x+y-3z-5=0

120.Find the dmage of the point whose position vector is 7 + 2}'+3£ in the plane ;(; +2j+ 4’;) =38.

121.Find ‘the €ootdinates of the point where the straight line r= (217 -J +2];)+’ (3; +4j +2];) intersects
the plane x - y4 2<5=0" .

122.1:: ind the equationsofi’the plane passing through the. line of intersection of the planes
F(2f~7] +4k)=3'ald 352 5y+ 4z +11=0, and the point (-2, 1, 3).

12Find the equation of thé plane passing through the line of intersection of the planes x+2y+3z=2

and x--y + z=3, and at a distarice: 3 from the point (3, 1, -1).

I3
124.Find the angle between the line ro (2;"-] + .G)H(f + 2_;'—2kn)and the planc ;,(6;" + 3}7+ 2‘.15)= §
125.Find the arigle between the plan: J(f + j—212]= Sand 2x-2y+z=2.

125.Find the equation: of the plane which passes throughithe point (3, 4, =1) and s paraliel ¢c the plane
2x=3y+5z+7=0. Also, find the distance betwéeri'the two planes.

127.Find the length of the perpendicular from the point (1,%2,'3) to the plane x ~y +z=5,
/ :
. . : \ . Yy .
128.Find the point of intersection of the line x-1 == =z+1 with the plane 2x-y+2z=2. Also, find

the angle between the line and the plane.

129.Find the coordinates of the foot of the perpendicular and length of the/pefpendicular from the point
(4,3,2)totheplane x+2y+3z=2. .

Additional Questions :

130.Show that, the scalar triple product of three non-zero vectors is zero if, and only if] the"three vectors
. are coplanar.

131.Prove that three vectors ;,E,E are coplanar if and only if there exist scalars r, s, t € R. Such that
atleast one of them is non-zero and ra+sb+tc=0.

132.State and prove Jacobi's identity.
133.State and prove Lagrange’s identity.
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134.A point on the straight line and the direction of the straight line are given, find (a) parametric form of
vector equation (b) non-parametric of vector equation (c) Cartesian equation.

135.Prove that the shortest distance between the two parallel lines r=a+sh and r=c+tbis given by

llc-akb|
|b|

d= , where | b|# 0.

136.Show that the shortest distance between the two skew lines ;=;+55 and ;=-c'+t._a" is given by,

5= c‘l: bl"d | where |bxd|# 0.
xd

137.Prove ‘that the equatxon of the plane of a distance p from the origin and perpendicular to the unit
normalvector d is r.d= p.

138.Derive-intercept form of the equation of a plane.

139.Show that"if three non-collinear points with position vectors a,b,c are glven, then the vector
equation of the‘plane passing through the given pomts in parametric form is r=a +s(b a)+ t(c a) 2
where b;tO c#0 and'’s,t € R. , ?

140.Prove that the perpendicdlar distance from a point with position vector u to the plane r.n= p is given

141.Show that the distance between two parallel planesax+ by +cz+di=0and ax+ by +cz +d; =0 is

given by =gl )
Jal bl 42
142. Prove that the vector equation of a plane which passes'through the line of intersection of the planes
r. nl =d, and r. n2 =d, is given by (r m~d |+ l(rm—d f 0, where A € R,

143.Show that the position vector of the point of intersection ofthe straight line r=a+tb and the plane

- - -

rn=pisu= a+(pt.. }b Provided b.n#0.
b.n
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