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STANDARD TEN — Marks
Find the range and coefficient of range of the following data: 25, 67, 48, 53, 18, 39, 44.

Solution : Largest value L = 67; Smallest value S =18

Range R=1L-S=67-18=49

- 67—-18 49 ) 0 ;
L8 = =—=0.576 qow ('((GO.’)C '((\c (\L”f( 'IL:.LGLLUJ. i
L+S 67+18 85 J

Find the range of the following distribution.

ch)c W a ‘iooge (‘L'u'()c.
{

Coefficient ofrange =

Agelin e (1820 2022 | 22-24 | 24-26| 26-28
years)
Number of 0 4 6 8 2 2
students

Solution : Here Largest value L =28 Smallest value S = 18

Range R=L—-S =28 —18 = 10Years.
The range of a set of data is 13.67 and the largest value is 70.08. Find the smallest value.
Solution : Range R =13.67 Largest value L=70.08 RangeR=L-S

13.67=70.08 =S S=70.08 —13.67=56.41
Find the range and coefficient of range of the following data. 63, 89, 98, 125, 79,108, 117, 68
Solution: Range =L-S =125-63 =62

— 25— 2
L-S§ :1.,5 63 2220.33
L+S 125463 185

Find the range and coefficient of range of the following data. 43.5, 13.6, 18.9, 38.4, 61.4,29.8
Solution: Range =1L.—S=61.4—-13.6:=47.8
L-S 614-13.6 4738
L+S 614+136 75 |
If the standard deviation of a data is 4.5 and if each value of the data is decreased by 5, then find the
new standard deviation.

Solution : Given, S.D of a data=4.5 each value is decreased by 5, then the new SD =4.5

If the standard deviation of a data is 3.6 and each value of the data is divided by 3, then find the new"
variance and new standard deviation. 36

Solution : Gjven, S.D ofa data=3.6 each value is divided by 3 then the new SD = —3— =12

New Variance =(SD)* = (1.2 =1.44

Coefficient of range =

Coefficient of range = =0.64

Calculate the range of the following data.

Income 400-450 | 450-500 | 500-550 | 550-600 | 600-650

Number of
workers

8 12 30 21 6

Solution : Here, Largest value =L = 650 Smallest value =S =400

.. Range =L —S =650-400 =250
If the range and the smallest value of a set of data are 36.8 and 13.4 respectively, then find the
largest value.

Solution : Given ; range = 36.8  Smallest value = 13.4 ~R=L-S 368 = L-13.4
Find the standard deviation of first 21 natural numbers.

Solution : 2_ { _ f
SD of first 21 natural numbers = ”1—91 = 441-1 - % =6.05
2 12 2
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The standard deviation of some temperature data in degree celsius (°C) is 5.
If the data were converted into degree Farenheit (°F) then what is the variance?

Solullon: giyeng =3 F=25£+32 =06p =%0C =2x5 20 ~0i=9=8L

5

A bag contains 5 blue balls and 4 green balls. A ball is drawn at random from the bag. Find the
probability that the ball drawn is (i) blue (ii) not blue.

Solution : n(S)=5+4=9 (i) LetAblueball n(A)=5 . P(A)= g
(i) B will be the event of not getting ablueball. n(B)= 4 . P(B) :%

Two coins are tossed together. What is the probability of getting different faces on the coins?

Solution : s = (HH HT,TH.TT} Let A be the different faces on the coins.

n(s) =4 A= {HT.TH}: n(A) =2 , P(4)= ézé

What is the probability that a leap year selected at random will contain 53 saturdays. (Himnt: 366 = 52x7 +2)

Solution : A leap year has 366 days. 52 weeks and 2 days.
S = {(Sun-Mon, Mon-Tue, Tue-Wed, Wed-Thu, Thu-Fri, Fri-Sat, Sat-Sun)} : n(S)=7

2
Let A 53 Saturday. A = {Fri-Sat, Sat-Sun}; n(A) =2 . P(4)= 3

A die is rolled and a coin is tossed simultaneously. Find the probability that the die shows an
odd number and the coin shows a head.
Solution : S= {1H,1T,2H,2T,3H,3T.4HAT,5H,5T,6H,6T}: n(S)=12 3]

Let A odd number and ahead. A= {1H, 3H,5H}:n (A=3 . P(A):E_Z

A bag contains 6 green balls, some black and red balls. Number of black balls is as twice as
the number of red balls. Probability of getting a green ball is thrice the probability of getting a
red ball. Find (i) number of black balls (ii) total number of balls.

Solution : Number of green ballsisn (G)=6  Let number of red balls is n (R) = x

Therefore, number of black balls is n (B) =2x  Total number of balls n(S) =6 +x +2x =6 + 3x

It is given that, P(G) =3 x P(R) = 5 BY A S = x=08 -0 x=2
6+ 3x 6+ 3x 3

(1) Number of black balls =2x2 =4  (ii) Total number of balls =6 +(3x2) = 12

If A is an event of a random experiment such that P(A) : P (A)=17:15 and n(S) = 640 then find
(D) P (A) (ii) n(A). _
Solution : GivenP(A) : P(A)=17:15 Total event = 17+15 = 32

I i . AT g
OPE = (i) n(4)= X 640 =340

A coin is tossed thrice. What is the probability of getting two consecutive tails?

Solution : A coin is tossed thrice. S= {(HHH), (HHT), (HTH), (HTT). (THH).(THT), (TTH), (TTT)} .
n(S) =38 3

Let A two consecutive tails A= {(HTT), (TTH). (TTT)} .n(A)=3, F(D= g

At a fete, cards bearing numbers 1 to 1000, one number on one card are put in a box. Each
player selects one card at random and that card is not replaced. If the selected card has a perfect
square number greater than 500, the player wins a prize. What is the probability that (i) the first
player wins a prize (ii) the second player wins a prize, if the first has won?

i 9
1) Let A perfect squares A={23,24,29,26 ..... 317} , AV =9, P(A) =35
between 500 and 1000 g
(i) Let A the second player wins a prize, if the first has won n(S) =999, n(B) =8 . P(B) = 555
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Find the diameter of a sphere whose surface area is 154 m?.
Solution : surface area of sphere =154 m> = 4nr2= 154
7 , 49

4><£><r2 =154 = r2=154><l><—=> =— = r=z
7 B 47 22 4 2

The curved surface area of a right circular cylinder of height 14 cm is 88 cm’. Find the diameter
of the cylinder.

Solution : C.S.A. of the cylinder =88 sq. cm diameter = 2r

Given that, 27th =88 = 2><%er14=88 .

22x14

Therefore, diameter =2 cm

If the total surface area of a cone ofradius 7cm is 704 cm?, then find its slant height.
Solution : r=7 cm T.S.A.of cone =nr(/+1) sq. units 5
T.S.A. =704 cm’ = 704=7><7(I+7)

(I+7) = Z%%x\y\ = J+7=32 = [=32-7=25cm
X 27 slant height of the cone is 25 cm.

The radius of a spherical balloon increases from 12 cm to 16 cm as air being pumped into it. Find
the ratio of the surface area of the balloons in the two cases.

Solution : Given that, L 2 = 2
r, 16 4 5 5 )

9
Now, ratio of C.S.A. of balloons = ~ =—5 = —, = Therefore, ratio of C.S.A. of balloons is 9:16.
’ Axr; 4° 16

The radius of a conical tent is 7 m and the height is 24 m. Calculate the length of the canvas used
to make the tent if the width of the rectangular canvas is 4 m?

Solution: r=7mand h=24m = I=\r? +h2 = J49+576 = /625 =25m
C.S.A. of the conical tent = mr/ sq. units
22 2
Area of the canvas = w X 7T%x25=550m"

Area of canvas Yy 550
Width

length of the canvas = =137.5m

A garden roller whose length is 3 m long and whose diameter is 2.8 m is rolled to level a garden .
How much area will it cover in 8 revolutions?

Solution: 3q=28m -\ N
il et and height =3 m
Area covered in one revolution = curved surface area of the cylinder =2nrh sq. units

=2x%x1.4x3:26.4

Area covered in 1 revolution =264 m>  Area covered in 8 revolutions =8 x 26.4=211.2

A sphere, a cylinder and a cone are of the same radius, where as cone and cylinder are of
same height. Find the ratio of their curved surface areas.

Solution : Required Ratio = C.S.A. of the sphere: C.S.A. of
the cylinder : C.S.A. of the cone

=4mr®  27rh: vl

—a:2:a=23 21

h=r
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The slant height of a frustum of a cone is 5 cm and the radii of its ends are 4 cm and 1 cm. Find
its curved surface area.

Solution : I =5cm,R=4cm,r=1cm

C.S.A. of the frustum =n(R +1)/ :27—2><(4+1)x5 =57ﬂ:78.57 cm?

4 persons live in a conical tent whose slant height is 19 cm. If each person require 22 cm’ of the
floor area, then find the height of the tent.

Solution : Given slant height of the cone /=19 cm

Total floor area of 4 persons =88 cm> = m> =88 = % xrP=88 = =28

s h=AP =1 =19°—28 =361-28 =+/333 =~ 18.25 cm.

From a solid Cylinder whose height is 2.4 cm and the diameter1.4 cm, a cone of the same height
and same diameter is carved out. Find the volume of the remaining solid to the nearest cm®.

Solution: Volume of the remaining solid = Vol. of Cylinder — Vol. of Cone

= = st = 2

2

=§><2—72><0.7><0.7><2.4 =246 cm’

The volume of a solid right circular cone is 11088 cm’. If its height is 24 cm then find the radius of
the cone.

1 ’
Solution : Volume of the cone = 11088 cm® = —zr°h = 11088 = % X 27—2 Xr-x24 = 11088

P o= 441
Therefore, radius of the coner =21 cm

The ratio of the volumes of two cones is 2 : 3. Find the ratio of their radii if the height of second
cone is double the height of the first..

Solution : Given h, =2} and Volume of the cone I _2
- Volume of the coneII 3

| -

—myh o 2

3™ - L M2 '"1_1=i :>i=i ratio of their radii=2: /3
% wh, 3 0n 23 3 nooA3

The volumes of two cones of same base radius are 3600 cm® and 5040 cm®. Find
the ratio of heights.

Solution : Given volumes of 2 cones = 3600 cm® & 5040 cm® & base radius are equal

: v, 3600 Yem’h 3600  h 40 s
~.Ratio of volumes=—+=—+ = - o T

= = =
V, 5040 Yowih, 5040 h, 56 7
- B =5

A solid sphere and a solid hemisphere have equal total surface area. Prove that the ratio of
their volume is 3 \/3 1 4.

Solution : Given TSA of a solid sphere =TSA of a solid hemisphere

2 % : R 3
=  4aR =3mr = R—7=3 G —=—
4 r 2
. . Yok g3 [RT BY W3 33
.. Ratio of their volumes = = =2|— =2|—| =2X— ==""=
%ma r r 2 8 4

.. Ratio of the volumes = 3\/5 4
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Use Euclid’s Division Algorithm to find the Highest Common Factor (HCF) of 10224 and 9648
Solution : HCF of 10224 and 9648

10224 =9648 x 1+ 576

9648 =576 x 16 +432

576 =432 x 1+144 . The last divisior “144” is the HCF.
432 =(144) x 3+ 0

Find the largest number which divides 1230 and 1926 leaving remainder 12 in each case.

Solution :  HCF of 1230 - 12 and 1926 - 12
ie., HCFof 1218 and 1914
1914=1218 x 1 + 696
1218 =696 x 1+ 522
696=522x1+174
522=(174)x3+0
.. HCF =174 .. The required largest number = 174.

‘When the positive integers a, b and ¢ are divided by 13, the respective remainders are 9,7and10. |
Show that ¢ + b + ¢ is divisible by 13.

Solution : When q is divided by 13, remainderis9  ie,a=13¢+9 ... (1)
When b is divided by 13, remainderis 7 ie.,b=13¢+7 ... (2
When c is divided by 13, remainderis 11 ie,c=13¢+11 ... 3)

Adding (1), ) &(3) a+b+c=39+26 =13 (2g+2)
a + b + c is divisible by 13

Find the HCF of 252525 and 363636.

2 363636
Solution : 5 | 252525 5 W
5 50505 3 90909
3 10101 3 30303
7 3367 3 | 10101
481 7 | 3367
252525 =5x5x3 %7 x 481 481

363636 =2x2Xx3x3x3x7x481
s HCF =3x7x481 =10.,101

Find the least number that is divisible by the first ten natural numbers.
Solution : The required number is the LCM of (1,2, 3, ........ 10)

2 =2x1 4 =2x2 6 =3x2 8§ =2x2x2 9 =3x3
10 =5x2 and1,3,5,7
LCM =2x2x2x3x3x5x7 =2520 i

If 13824 = 22 x 3% then find a4 and b. 13824 |

Solufion : Given 24 x 3= 13824 6912
21X 30 =20 x 3 el Sun Tuition
a=9 b=2 1728
864 Center
432

216 -9629216361
108
54
27
3

WP DN NN
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Find the standard deviation of first 10 natural numbers.

Solution : / S ’ ] f
SD of first 21 natural numbers = n_l = M = 22 =2.87
12 12 12

Find the standard deviation of first 13 natural numbers.

Solution : ’ - - ’
SD of first 21 natural numbers = L = M - £8- =3.74
12 12 12

A wall clock strikes the bell once at 1 o’ clock, 2 times at 2 o’ clock, 3 times at 3 o’ clock and so on.
How many times will it strike in a particular day. Find the standard deviation of the number of
strikes the bell make a day.

Solution : A clock strikes bell at 1 o' clock once twice at 2 o' clock, 3 times at 3 o' clock ...

[12 x13

.. Number of times it strikes in a particular day =2 (1 +2+3 +........ 12) =2

2
SDOE2 (1,23, 12) =2 % =2 | =5 /w e il
12 1 12

J = 156 times

The mean of a data is 25.6 and its coefficient of variation is 18.75. Find the standard deviation.
Solution : Meanx=256. C.V.=1875 C.V.= 2x100

1875=-2_ %100 — 18.75 X 25.6 :48"
6 100 :

The standard deviation and mean of a data are 6.5 and 12.5 respectively. Find the coefficient
of variation. 6.5

Solution : Givenc=65.¥=125 ~.C.V=2x100 = S x100=52
X s

The standard deviation and coefficient of variation of a data are 1.2 and 25.6 respectively.
Find the value of mean.

Solution : Givenc=12,CV=256 ..CV= gxlOO
X

’ - p - - 120
25 B il = A2 i1 F_

i = =4.69
x 25.6 25.6

If the mean and coefficient of variation of a data are 15 and 48 respectively, then find the value
of standard deviation. -
Solution : Givenx=15,CV=48,6=? ..C.V==x100

X

15x48 720
48=2%100 =o0= ity
15 100 100

Ifn=5,Y=6,>x=765, then calculate the coefficient of variation.
Solution : n=5, x=6,Xx*=765,CV="°

_[z@ (22 e .
o=y= [n) - T_(5) =4/117 =10.82

(0]
~cv=2x100 =1°6ﬁx100 =180.33
X

If the range and coefficient of range of the data are 20 and 0.2 respectively, then
find the largest and smallest values of the data.
Solution : Givenrange =20, Co.eff. of range=0.2

y 20
=02 =—— =02 =L+5=100 --(2)
L+8 L+S

Solviong (1) and (2) L=60, S=40

S T—S=00..11)
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Find the 12% term from the last term of the AP-2,—4, -6, ... —100.
Solution : GivenAPis—2,—-4,—6,....—100
12 term from the last term a=-100,d=2

t,=a+11d =-100+11(2) =—100+22=-78

If1+2+3+.....+k=325,thenfind 13+ 2° +3* +.......... + K

Solution: 1+2+3+ ... +k=325 = k—(kz—ﬂzns
2
APHP AP R = (M) = (325)* = 105625
2
Find the G.P. in which the 2™ term is \/g and the 6th term is 9\/3.
Solution : Given 1,=f6, t; =96 in G.P. wid R A N
) 3 s bl Sty =9 ==
AP A6 oo (1) (2) divide (1) = ¢z Ve
a.r’=9J6 ......... (2)
L nax\3=J6 a=\2

~The GPis [2,./6.4/18.....

‘When the positive integers a, b and c are divided by 13 the respective remainders are9, 7 and 10.
Find the remainder when « + 2b + 3c is divided by 13.
Solution : Leta=13q+9 b=13q+7 = 2b=26q+ 14 c=13q+10=3c=39q+30
at2b+c=(13q+9)+(26q+14) + (399 +30) =78q+53=13 (6q) +13(4) +1
. When a + 2b + 3¢ is divided by 13, the remainder is 1.

The value of a motor cycle depreciates at the rate of 15% per year. What will be the value of the
motor cycle 3 year hence, which is now purchased for < 45,000 ?

Solution : P=7% 45000, n= 3, r = 15% (depreciation)

n 3
r 15
A=Pll-— = e |
( 100) = 45,000[1 100) = 27636

Show that the square of an odd integer is of the form 4¢ + 1, for some integer g.
Solution : Tet x =2k+ 1 be any odd integer.

-,

The square of an odd integer x* =(2k+ 1)’ =4k>+4k+1 =4k (k+1)+1 =4g+1

A man has 532 flower pots. He wants to arrange them in rows such that each row contains 21

flower pots. Find the number of completed rows and how many flower pots are left over 25
Solution : No. of flower pots = 532 each row to contain 21 flower pots. g = E’é
=532=21%x25+7 112
. Number of completed rows =25 105
Number of flower pots left out =7 , 7

'a' and 'b' are two positive integers such that " x b*= 800. Find 'a' and 'b'.
Solution : 800=2x2x2x2x2x5x5=2 x5
Hence, @® x b*=2% x 52 This implies that a =2 and b =5 (or) a =5 and b= 2.

Prove that two consecutive positive integers are always coprime.

Solution : et x, x+ 1 be two consecutive integers.
GCD.of(x,x+ " =1 = x &x+ 1 are Co-prime.

Sun Tuition Center -9629216361
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Find the number of terms in the A.P. 3,6, 9,12, .... 111.
Solution : a =3 ; d=6-3=3;]=111 ,z=(l—a)+1 :(“1_3)+1=(1_(§)+1:37
d 3

3
the number of terms in the A.P. 37

Prove that 2" + 6 x 9" is always divisible by 7 for any positive integer n.
Solution : Whenn=1,2n+6x9n =2+ (6 x 9)= 56, divisible by 7.
‘What is the time 100 hours after 7 a.m.?

Solution : Formula: t+n=f (mod24) 100 + 7 =f(mod 24)
= 107 —f'is divisible by 24
-~ f=11so that 107 — 11 = 96 is divisible by 24.
. The timei1s 11 A M.

Kala and Vani are friends, Kala says, "Today is my birthday" and she asks Vani, "When will you

celebrate your birthday?" Vani replies, "Today is Monday and I celebrated my birthday 75 days
ago". Find the day when Vani celebrated her birthday.
Solution :

Let 0, 1, 2, 3, 4, 5, 6 to represent the weekdays from Sunday to Saturday respecitvely.
—74 (mod 7)=—-4 (mod 7) =7 — 4 (mod 7) = 3 (mod 7)
The day for the number 3 is Wednesday.  Vani's birthday must be on Wednesday.

Today is Tuesday. My uncle will come after 45 days. In which day my uncle will be coming?
Solution : Today is Tuesday  Day after 45 days =?

When we divide 45 by 7, remainder is 3. The 3rd day from Tuesday is Friday

A man starts his journey from Chennai to Delhi by train. He starts at 22.30 hours on Wednesday.
If it takes 32 hours of travelling time and assuming that the train is not late, when will he reach Delhi ?
Solution : Starting time 22.30, Travelling time 32 hours. Here we use modulo 24.

The reaching time is 22.30 + 32 (mod 24) = 54.30 (mod 24) = 6.30 (mod 24)

What is the smallest number that when divided by three numbers such as 35, 56 and 91
leaves remainder 7 in each case?

Solution : The required number is the LCM of (35, 56, 91) + remainder 7

b, 2 Sl (e )
56=7x2x2x2
91=7x13

LCM =7x5x13x8 =3640
.. The required number is 3640 + 7 =3647

z 2 PN i s a,, .
Find the first five terms of the following sequence. @, =1, a,=1,a,=—"=—n23, neN

a, ,+3
. as;_, a, 1 1 -
Solution : a; = =— = =—
a3 Na,+3 143 le
(14: (14_1 — (13 = Z :E: )(l:i
a,,+3 a,+3 1+3 4 4 4 16
1
a_”s-1_“4_£_1 4 1
P Es,+3 a+3 1.0 16713 52 ‘
4
The first five terms of the se-quence are 1, 1, l—l-i
416 25
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The external radius and the length of a hollow wooden log are 16 cm and 13 cm respectively.
If its thickness is 4 cm then find its T.S.A.
Solution : R=16cm  h =13 cm thickness=4cm .. 1t =R-w=16-4 =12

. . 2 g
.- TSA of hollow cylinder =271 (R +1) (R—1+h) =2xé(28) (4+13) =44x4x17 =2992 cm’

Find the volume of a cylinder whose height is 2 m and whose base area is 250 m>.
Solution : height h=2 m, volume of a cylinder = nr*h cu. units

base area = 250 m? =base area xh =250 x 2 =500 m?
Therefore, volume of the cylinder = 500 m?

The ratio of the radii of two right circular cones of same height is 1 : 3. Find the ratio of their
curved surface area when the height of each cone is 3 times the radius of the smaller cone.
Solution : Givenr :1,=1:3 =1 h=3=3

rz =3 1]1 — 3rl =3

L= \/hlz +rl2 L= ,’1122 +r22
=V9+1 = 10| =+949 =32
mh_1 N0 5 g

.. Ratio of their CSA = —/—— = = X—==—
ml, 3 3/2 9

Find the volume of the iron used to make a hollow cylinder of height 9 cm and whose intemal and external
radii are 21 cm and 28 cm respec tively.

Solution : Given that, r=21cm,R=28cm, h=9cm

22
volume of hollow cylinder ~ =n(R>-1°)h = 27—2(282 -21%)x9 = - (784 -441) X9 = 9702 cm’.
In the Fig. DE | | AC and DC | | AP. Prove that o . A
) EC P -
Solution : In ABPA, DC | | AP. In ABCA. DE | |AC. By Basic Pro portionality Theorem, D
(&
BC_BD @ BE_BD (3 From(1)and(2) we get, 2==3C
CP DA EC DA EC cP
Hence proved. B F_ 0 P

IfAxB={3.,2).(3.4),(52), (5 4)} then find A and B.
Solution : AxB={(3,2),(3,4),(5,2),(5,4)} ThusA={3,5} and B={2,4}.

FindAxB,AxAand BxA If A=B={p, q}

Solution: A xB = {(p, p). (v, 9). (¢ P)- (@ 9)} .
AxA={p p). @ 9. (¢ p) (@ 9}.BxA={{p, p). @ 9).(q.p).(q 9}

FindAxB,AxAand BxAIfA={m,n};B=¢

Solution: A= {m,n},B=¢
IfA=¢ (or) B=¢,thenAxB=¢. andB xA= ¢ AxB=¢andB xA=¢
A x A= {(m, m), (m, n), (n, m), (n, n)}

Let A={1,2,3} and B = {x | xis a prime number less than 10}. Find A x B and B x A.

Solution : A= {1,2, 3}, B= {x | xis a prime number less than 10}. .. B={2,3,5,7}
AxB={(1,2),(1,3).(1,5)., (1,7, (22) (2,3). (2.5). (2.7). (3. 2). (3. 3). 3, 5). (3. )}
BxA={(21),(2,2).(2.3).3.1).,3.2), 3.3). (5. 1), (5.2), (5. 3), (7, 1), (7, 2), (7, 3)}

IfBxA={(-2,3),(-2,4),(0,3),(0,4),3,3),3,4)} findAandB.
Solution : B x A= {(-2, 3), (- 2, 4), (0, 3).(0,4), (3,3).(3,4)} ~A={3.4,,B={-2,0,3}
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Find the 19% term of an A.P. —11, —15,19,...
Solution : APis—11,-15,-19, ....... a=-11, d=-15—-(-11)=-15+11=—4
t=watin—1)d
fo =@+ 18d =(-11)+18 (-4)=-11-72=-83
Which term of an A.P. 16. 11. 6. 1.... is —54?

Solution : AP.is16,11,6,1, ........ — 54
a=16,d=-5,1 =-54

=  a+t(m-1)d=-54 DI6+(m—-1)(-5=-54 = 16-5n+5=—54

e —5n+21=—-54

=3 —Sn+21=-54

= =SneiF54—21

= —Sn=-175
sn=15

o 15th term of AP. is — 54

Ifa =1,a,=1anda =2a_ +a ,,n>3, n <N, then find the first six terms of the sequence.
Solution : Given a =1, a,=1 a;=2a,ta =2(1)+1=3 a,=2a,+a,=23)+1=7
a,=2a,+a,=2(7)+3=17 a,=2a,+a,=2(17)+7 =41
. Thefirst 6 terms are 1, 1, 3,7, 17, 41

Find the middle term(s) of an A.P. 9, 15, 21, 27,...,183.

Solution : Given A.Pis 9, 15,21, 27, ........ 183 a=9,d=6, =183
n=17(1+1 =1836_9+1 =%+1 =20 41 =30 .'.Middletermsare3%. 3%+1 =15", 16"
ts =a+14d e =a+15d
=9 +14(6) =9 +15(6)
=9+84 =9490
=03 =99

A milk man has 175 litres of cow's milk and 105 litres of buffalow's milk. He wishes to sell the
milk by filling the two types of milk in cans of equal capacity. Claculate the following
(i) Capacity of a can (ii) Number of cans of cow's milk (iii) Number of cans of buffalow's milk.

Solution :  Cow's milk = 175 Irs. Buffalow's milk = 105 Irs.
1)  Capacity ofa can=HCF of 175 and 105 = 35 litres

175 .
ii) Number of cans of Cow's milk = g =5 iii)) Number of cans of buffalow's milk = E =3

If3+k,18 — k, Sk +1 are in A.P. then find &.
Solution :a, b, catreinAP. = 2b=a+c
= 2018-k=@B+k) +(5k+1)

36 —2k= 6k + 4
8k= 32= k=4

Find x, y and z, given that the numbers x, 10, y, 24, 7 are in A.P.

Solution : Given that x, 10, y, 24, zare in A.P. . y is the arithmetic mean of 10 & 24
2y =10+24 = };:10“;24 - 2_4=17 Clearly d=7
s x,10,y,24, zare in A.P. Sx=10—7=3 &==24+7=31

s x=3,y=17,z=31
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If AABC ~ ADEF such that area of AABC is 9cm?® and the area of ADEFis 16cm*and BC =2.1 cm.

Find the length of EF. A D
Solution : Given AABC ~ ADEF
. Areaof A4BC_BC* _ 9 _ @I
" Areaof A DEF  EF’ 16  EF’
o EF - 16 x;?..l)“
4x2.1
v EF = e 2.8 cm - & .
Two vertical poles of heights 6 m and 3m are erected above a horizontal ground AC.
Find the value of y. F
jon : b
Soltion.: Using formula y= = g
6x3 18 £
=——=—=2m Y
6+3 9 ™
B C
In the adjacent figure, AACB ~ AAPQ.If BC =8 cm, PQ =4 cm, BA= 6.5 cm and AP = 2.8 cm,
find CA and AQ. B P
Solution: GivenAACB~AAPQ . 2C€_4C¢_A4B _ 8_4C_6>
PO AP AQ 4. .28 AQ
y 43
28 AQ 6.5 Q
= AC=5.6cm = AQ=?=3.25 cn C
In figure DE | | BC and CD | | EF. Prove that AD>*=AB x AF A
Solution : In figure DE | | BC and CD | | EF g
; D E
In A ACD. by BPT £= 2 @ In A ABC, by BPT, £=—A£ e (2)
2 > AD AC AB AC
B 0
AF 4D ,
~From(1) & (2) —=— = AD’=ABXxAF
AD AB
Check whether AD is bisector of ZA of AABC,AB =4 cm, AC =6 cm, BD = 1.6. cm
and CD = 2.4 cm. &
Solution : ﬂzizg _BQ:LZE
AC 6 3’ DC 24 3
.. By Converse of ABT, w:_ A 4 "
AC DC
: : 1.6 24
AD is the bisector of ZA. - = S
In the given figure AB | |CD | |[EF.IfAB =6cm,CD=xcm, EF=4 cm, BD=5cm and DE =y cm.
Find x and y. A
. ab
Solution : == F
a+b E L
_6x4 24 12 i =
6+4 10 5

Sun Tuition Center -9629216361
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sind 1-cosd4

Prove that =—
1+cosA4 sin 4 . N " ) 2
Solution :sin AXsin 4 = (1+cos4) X(1-cos4) = sin"4 = 1-cos"d= sin"4 = sin" 4
Prove that 1 4 L‘Q = cosec @
1+ cosec@
Solution : cot’6  _ (cosecO—1) _s (M 1) (cosecf—1) _ (cosecO—1) = (cosec6—1) = (cosecd-1)
1+ cosecd cosec@++t :

Prove that sec 6 — cos 6 = tan 0 sin 6

2 Ay :
Solution : sec6—cosf= L cos® Wl 0 _siné x sin@ = tan O sin 6
cos @ cos@ cos®  cosd

sec @ sin @

Prove that cot @

sin@ cos@
Solution :  sec® sin® _ secfcosf —sinfsinf 1-sin’@  cos’ @ _ cosHcosh

= = - e =coté
sin@ cos @ cos @ sin@ sin@cos @ sin #cos O sinﬁgos’ﬁ

1+tan®4) (1-tan4\

Show that — | =
1+cot™ 4 I—-cot4 , N /

2 2 2 1+tan> 4

Solution : l+tan7A :(l—tanA):}’ = e I 1ol 2 G o P st At

1+cot™ 4 1—cotA4 g tan4—1
t 4 tan 4

Prove that (cosecO — sin6) (sec® — cosB) (tanb + cotd) = 1

Solution : (cosecB — sind) (secO — cosO) (tand + cotd) = (__I__Sina)( —cos 9)[ 50 Yo ‘9]

sin cos cos @ sin@
1-sin’@ 1-cos’@ sin’@+cos’ @ N2
_Losin"6 1l-cos sin cos _wg‘ygsm 0><1:

B0 O couf - sinboosl Sl geogdd
Prove that SR + ciian = 2cosec 4
1+cos4 1-cos A4 ) . . .
Solution : sin A i sind _ 2sin4 __2sind _2smd 2504 _ 5 00 4

I+cosd 1—cosA (1—cosd)x (1+cosd 1-cos’d sin’ A sind s

Prove that sin’ A cos’ B + cos’ A sin’B + cos’ A cos’B +sin?Asin?B=1

Solution : :sin> A cos’B + cos?A sin®? B + cos?A cos’B + sin?A sin?B
=sin’A cos?B + sin® A sin’ B + cos? A sin’ B + cos?A cos’B
= sin’ A (cos’B + sin’ B) + cos’ A (sin’ B + cos’B)

sin® A (1) +cos’ A (1) = si*A+cos’A=1

Prove sec®6 =tan® 6 + 3tan’> 0 sec’6 + 1
Solution Tae =1 b=tan’6 ("." atb)’=a’ + b’ + 3ab (at+b))
(1+tan’0)* = 1 + tan® 6 + 3(1) tan? 0) (1 + tan> )
sec®® =1+ tan® O + 3tan’ O . sec’> O

Prove (sinf +sec0)® +(cosO +cosecH)* = 1+(sec 6 +cosec 0)*

Solution : (sin 6 + sec 6)* + (cos 6 + cosec 6)° = sin’ O+ sec’ 6 + 2sin O . sec 6 + cos’ O + cosec? 0

" +2 cos 6 . cosec 6
=1+(secHcosec 6)
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Find the sum of 0.40+0.43 + 046+ ... + 1.
Solution : a=040and/=1, 4=0.43- 0.40=0.03. n=("7")+1 _(1‘0'40)“:21
0

S, =g[a+1] Sy =321[0.40+1]=14.7

1 1 3
Find the sum of first 15 terms of the A.P. 8,72,65,52,....
. 1 3 n
Solution : ¢ = 8, d—74 -8=- 2 S,,—E[Za+(n—l)d]
15 3 15 21| 165
S =—|2x8+(15-1)(—-— S.=—|16——|=—

In a theatre, there are 20 seats in the front row and 30 rows were allotted. Each successive row
contains two additional seats than its front row. How many seats are there in the last row?

Solution : ¢=20,d=2,n=30 LS 29d =20+29(2) =20+58 =78
,=at(n—-1)d ». The no. of seats in 30 row = 78
Find the sum of all odd positive integers less than 450. | .
Solullonz' . mrgage +aay = [YADI_ [LWT“}:[%} — [225]= 50,625
2
Ina G.P.729,243,81,... find .. :
Solution : 729,243,21, ......  a=729 , r=%=Y
L ey (B e "

>t =a.r =729x (%)6 = 7129 (V) =1

Find x so that x+ 6,x + 12 and x + 15 are consecutive terms of a Geometric Pro gression.
Solution : Given x + 6, x + 12, x + 15 are consecutive terms of a G.P.

2
a,bcarein GP. = b= ac
= (x+12)’ = (x+15) (x+6) = x> +24x+144=x" +21x+90 = 3x=-54 = x=-18

Find the 10" term of a G.P. whose 8" term is 768 and the common ratio is 2.
Solution : A 768, r=2
= a.r =768 > ax?2 =768 = ax128=768 = a=6

t,2=a.¥ =6x2°=6x512 =3072

If a, b, c are in A.P. then show that 3a, 35, 3c are in G.P.
Solution : Givena, b, careinAP. = 2p=a+c ---(1)
ToProve :32,3%, 3carein GP. ie TP:(3%)2=3".3°
LHS: (3% =3» =3e¢¢ =3¢ 3 =RHS (from (1))
.39 3% 3°are in G.P.

Find the sumof 2+4+6+....+ 80

Solution: 2+4+6+...+80 =2(1+2+3+...+40) =2

40X (40+1)
$———= =150

Findthesumof 1 +3+5+ ...+ 55

Solution: 1+3+5+..+55= [@

2

g [(SSHT :[56 F
2

= —} =(28)* =784.
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In a box there are 20 non-defective and some defective bulbs. If the probability that a bul

selected at random from the box found to be defective is — then, find the number of
. 8
defective bulbs.

Solution : Let x be the number of defective bulbs. .. n(S)=x-+20
Let A defective balls .. n(A)=x P(4)= s

+20
Given 2 _ .2
120 8 = 8&=3x+60 = 5x=60 Dx=12
Write the sample space for tossing three coins using tree diagram
Solution : H

Sample space = {(HHH), (HHT), (HTH),

< T (HTT), (THH), (THT), (TTH), (TTT)}

<
Lo

Write the sample space for selecting two balls from a bag containing 6 balls numbered 1 to 6
(using tree diagram).

A |

1

2

3

Solution : S ={(1,1),(1.2).(1.3).(1.4).(1.5).(1.6) / ' < 3
(2.1).2.2)(2.3).(24).2.5)(2.6) / b

& s

(3,1).(3,2).(3.3).(3.4),(3.5)3.6) / P e=—>3

/ pd \?‘ g

(4.1).(4.2).(4,3).(4.4).(4.5).(4.6) 2 ~23
(5.1).(5.2).(5.3).(5.4).(5.5)(5.6) A e

sz =3

(6,1).(6.2).(6,3).(6.4).(6.5).(6.6)} /; N\ P = <§Q§

Express the sample space for rolling two dice using ' ‘\/ !
tree diagram. \‘ ’ \\ i g_. 3
e \ G B et

L T

N =

The probability that a student will pass the final examination in both B
English and Tamil is 0.5 and the probability of passing neither is 0.1. \\ /Z
If the probability of passing the English examination is 0.75, L gar/”/:?;
what is the probability of passing the Tamil examination? \2

Solution : P(ENT)=05; PENT)=0.1 &P(E)=0.75 = P(EUT)=1-01=0.9
P(EUT) = P(E) + P(T)—P(ENT) = 0.9 =0.75+P(T)-0.5

P(T)=092025 =065 =22 13
100 20
3a 3a
J -8 < 3 — : a __ - Za > a
Reduce to lowest form —,—r— Solution : — i 2 =(’r 2)(‘}\"02?\%) =x%_92
x a+2xa+4 x“a+2xa+4 TF+2x0 44
Hx= w— and y = w find the value of x* y2.
3a” -3 ? 2a°-2a-4 4
Solution:  a+4 o, A gl r_z (a\+4)~ 4((1/4/6“

Il
O | A

3@+ | ° 2@iy T T T agr
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An artist has created a triangular stained glass window and has one strip of small length left
before completing the window. She needs to figure out the length of left out portion based
B

: I8

on the lengths of the other sides as shown in the figure.
Solution: By applying Ceva's theorem,

BD x CE x AF =DC x EA x FB
=5 3 X445 =10x 3 xFB
= 60 =30 x FB 3

: FB =2 cm

A3cm F 4cm ©
Let ABC be a triangle and D,E,F are points on the respective sides AB, BC,AC LetAD DB=5:3
BE : EC=3:2and AC =21 . Find the length of the line segment CF.

Solution : By Ceva's theorem, 4 BE CF 5 3 X
% % - = —X =X =1
DB EC FA 3 2 2le=x
x _2
21=x 9%
=5 S5x=42-2x = Tx=42 & x=6 & _CF%

Ceva’s Theorem : Let ABC be a triangle and let D.E.F bepoints on lines BC, CA, AB respec tively.

Then the cevians AD, BE, CF are concurrent ifand only if BD XE X W 1
DC EA FB

Menelaus Theorem : A necessary and sufficient condition for points P, Q, R on the respective sides
BC, CA, AB ofa triangle ABC to be collinear is that BP CQ AR
PC QA RB !

The length of the tangent to a circle from a point P, which is 25 cm away from the centre is 24 cm.
‘What is the radius of the circle?

Solulion: . or =35 -2 =Ji35—576 =JOCT N

.. Radius =7 cm

If radii of two concentric circles are 4 cm and 5 cm then find the length of the chord of one circle
which is a tangent to the other circle.

P i
Solution : OB? = 0OA2+ ABR? // W
5°=4>+ AB’ gives AB’=
Therefore AB =3 cm
BC=2ABhence BC=2x3=6cm

In Figure O is the centre of a circle. PQis a chord and the tangent PR at P makes an angle of 50°
with PQ. Find ZPOQ P R

Solution : /OPQ = 90°—50°=40° X
OP = OQ (Radii of a circle are equal)
2 ¢ g

Z0PQ = ZOQP = 40° (AOPQ is isosceles)
ZPOQ = 180° — ZOPQ — ZOQP
ZPOQ = 180° —40° — 40° = 100°
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Find the sum of first six terms of the G.P. 5, 15, 45, ...

Solution :  Given G.Pis5,15,45, .......... a=8,r=3>1 & =al '11
r_
3% -1
 Se=5.5— =3, x728 =5x364 =1820
Findthesum3+1+ —+ ...
t 1 ; : a 3 9
Solution : Herea=3, r=—==— Sum of infinite terms = ——=——=—
L 3 1-r ,_1 2
3
28

Find the sum to infinity of 21+14+ ?+ & 21 21

Solution : 5 — 77 r=l%l:%<l .-.Sm::=q=q :27; &

If the first term of an infinite G.P. is 8 and its sum to infinity is 33—2 then find the common ratio.
32

Solution: =8 § === ;=9 1 4
-3 a_ 32 { 3
21, 3 L= >23=4-4 = 4=1
1-r 3 1
£l
Find the first term of G.P. in which S, = 4095 andr =4.
o a(r" -1 Pn
SORION - S,,=¥=4095 —4, D yoosgives  ax22-4005  a=3.
Find the rational form of the number 0.123.
Solution: Let x =0.123 x =0.123123123
= 1000 x =123.123123
= 1000 x =123+0.123123123
= 1000x =123+x 123 41
g = =Sx="— SX=—
1000 x —x=123=999x =123 X 999 333
Find the 8" term of the G.P. 9, 3. 1. ... 5 4
Solution : ' . t, 3 1 1 1}y _ 1
Firstterma =9, common ratior=—==—=— = f, =9X|— =9X|—| =7
t 9 3 3 3) 243
| § i bl S e L SN + K = 44100, then find 1 +2+3 +........... + k.
Solution : Given 1*+2*+33+ ... + k= 44100
(k(k+1))'=44100 o KEHD 010 = 1+42+3+.+k=210
Find the sum of the following series 3+6+9+........ + 96
Solution: 3+6+9+ ... + 96
=3(1+2+3+ ... +32):3(3ZX33)=3X16X33 = 1584
2
Find the sum of the following series 1+4+9+16 + ........ + 225
Solution: 1+4+9+16+ ........ + 25 =P+ 4 P4 EI = L 1240
2"2 _n(n+1)(Zn+1)
- 6
Find the sum of the following series 1 +3 +5+...... +71 |
Solution: 1+3+5+....+71 i 1 o T o P + n terms = n?)

L 1+345+.....+71=(36) =1296
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x> +6x+8 x* +6x+8 _(x+d(x+2) x+4

Find the excluded values of ———— Solution: — =
X +x-2 X +x-2 x+2)(x-1) x-1

.. The excluded values is 1

Find the excluded values of 5

t* —5t+6
Solution : t t
= = .. The excluded values are 3, 2
t"=5t+6 (t-3)(t-2)
% =gy
Find the excluded wvalues of g ———— -
X +x —6x g

Solution :
=27 -3 (x-3)(x"+3x+9)

— = - = .. The excluded valucs are 0, — 3: 2
X +x —6x x(x"+x-6) x(x+3)(x-2)

x+2 x*—-x-6

Simplif +
S 4y 12y*
2
Solution : x+2;x2—x—-6 o x+2 X 12)’ :NX Jéj&z 4 3y
4y 12y’ 4y P _x_6 A (x-3)x+2  x-3
432 2
x°b x -1
Multipl by ——
ply -1 Yy JErE
x4b2xxz—l_x4x\bz\x(x+l)/(%f)_x4(x+l)
x-1" a'h® xet at x\bfb a'b
4 )
Simplify 14" T Sotution : 1 +—7x7=14x £} =6x’y’
y 3y y 3y y o x
Smplity * =16, X=4  Gougion: ¥ 16 x-4_ (x+7) (x—4) (H4J=x+4
x+4 x+4 x+4 x+4 (x+=9
Simolify <4 9x>=16y"  gomtion: X+4 _ 9x* 16y _ x+4  Br+4y) (3x—4y)
plify H—s s X —
3x+4y  2x”+3x-20 3x+4y  2x+3x-20 M Ge+4) (2x-5)
_3x—4y
~ 2x-5
3 3 2 2 3 3 2 2
—— X - X+ 2xy+ .
Simplify . S 4 X X - Xy 7)’ Po— i X —y i . +72xy+2-y
3x" +9xy+6y° X e 3x"+9xy+6y° X =y

gy/f(x +xy+y°) MWY _ @ H+y’) GAF) Pyt

3 +39+2y0) G ) 32 Ay 3(x+2y)

If a polynomial p(x) = x* — 5x — 14 is divided by another polynomial q(x) we get x—7 find q(x)

i +2 )
p(x) _x=7_, X —5x-14 _x-17 - (x—7)(x+2)=x—7 = g(x)=(x+2)?
g(x) x+2 q(x) x+2 q(x) x+2

= g(x)=x*+4x+4 is another polynomial

Solution :

x(x+1) 4 x(1—x)

2 2
Simplify —— Solution : X(x+1) x(-x) _x +x+x-x _ 2x

x=2 %D | Held PO x—2
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1 3 2

Subtract —; = from 2r+—x4’-3
x 4 2 =
Solution : (x L 2) g R s | 5
2 +x2+3 1 _ 2@ +x2+43)-(+2) 22 +x743-4-2 _ 2041
2 .2 - 5 2 = ) 2 T (. 2

(x2+2) x"+2 (22 + 2)7 (x*+2) (x*+2)
Find the square root of 256(x —a)*(x —b)*(x —c) (x — d)®
Solution :

\/256 [x~d) x-8) G~o)" @E~d)" =l6| (x—a)* (x=b)* (x-¢)* (x—-d)"° |

8,12 _16 8,12 16 4,6 8

Find the square root of u-i-—i— Solution - 1444 b~ c _4|a b e
q 124714 = ,

81f.- g h 81f1_ g4 h14 3 f6 g._ h7

Find the square root of 16x* + 9y* —24xy + 24x —18y + 9
Solution : [16x* + 9> —24xy +24x—18y+9 =+[(4x =3y +3)? =|4x—3y+3]|

7x% + 2T4x + 2 [73 +2\1dx+2 I(ﬁx+«/§)2_

Find the square root Solution : = 4'

2 1 1 v 2 1 1 - 1\
X =Rt — X =Xt — Y ——
27 16 27 16 ( 4)

Find the square root of 4x’+20x + 25 jon : >
b Solution : [ Omat D5 (22 +5) =[2x+5]

Find the square root of 9x?—24xy + 30xz —40yz + 252> +16y’

Vix+42

(4x-1)

Solution : \[9x> —24xy +30xz — 40y=+ 252> +16y> = J(3x—4y+5z)} =|3x—4y+5z]|

Find the square root of 1+xiﬁ+x% Solution : \/1+%6+%3 =\/(1+}<’3)2 =‘1+%3’

Find the zeroes of the quadratic expression x>+ 8x +12 .
Solution : Letp(x)=x*+8x+12=(x+2)(x+6) Therefore -2 and —6 are zeros of p(x)

Write down the quadratic equation in general form for which sum and product of the roots are 3 1

Solution : X’ — (SOR ) x + POR =0 xz_(_g)ﬁ(_l)zo Theveioe 0@ L bx—5=0 5 2
. 5 2

Determine quadratic equations, whose sum and product’ of roots are — (2 —q4)*, (a +5)°
Solution :Given SOR=-(2—-a), POR=(a+5)
". The required equationis = x*+(2—ayx+(a+5)=0

Which rational expression should be subtracted from X’ +6x+8 fo oot = 3
3 x"—2x+4
x +8 %
Solution : X" +6x+8 3 (x+4) (x+7) 3 _ x+4-3  x+1

P+8 2 —2x+4 (34D —2x+4) X —2x+4 2 —2x+4 x —2x+4

Solve .fa(a—-T7) = 3.2 by factorization method

Solution : Given /a(a - = 3J§ Squaring on both sides a*—7a=18 = a*—7a—18=0
= @—9@+2)=0 = Rootsare9,—2

Solve \/Exz +7x +5J§ =0 by factorization method

Solution :  — 2 Loy i5x4502=0 > (x+42)(\2x+5) =0 . Rootsare—yﬁ,—«/f

bl 1
Solve 2x~ — x+ 3 = 0 by factorization method

Solution : = 16xX—-8x+1=0 = @x-1)@x-1)=0 . Rootsare'y, %
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Find the sum and product of the roots for the quadratic equation x>+ 3x =0

—b—_3_ c 0

Solution: x>+3x=0 a=1,b=3,¢c=0 - a+ﬂ:7= : =-3 aﬂzz-_-T:O
< z 1 10
Find the sum and product of the roots for the quadratic equation 3+—=—
a a
G i 10 ,
Solution : Giveii 3+l=£ = 3a+1 s 2 = 3a+l=— = 3a°+a-10=0
a a a a” a c —io
—B _~1 =
= — — | &% + == S aAp=—=
A=3B=1,C=-10 - a+f=—-== =
Solve 2x” —24/6x +3=0 B

Solution : 2x* —2J6x+3=0 = (V2x—3)(¥2x—+/3)=0 = Thesolutionisx= —=

S

Solve x* —13x*+42 =0
Solution : (x2 — 13x2+42 =0 = (x2~7) ()= 6)=0 = X=+/7 or x=+6

Solve 3(p* — 6) = p (p + 5) by factorization method
Solution : Given3(p*—6)=p(P+5) =3p*—-18=p*+5p = 2p°-5p-18=0 = p = %,‘2

The number of volleyball games that must be scheduled in a league with n teams is given by

G(n) = % where each team plays with every other team exactly once. A league schedules

15 games. How many teams are in the league?

Solution : n*—n = n’-n=30 > n’-n-30=0 >@-6)(n+5)=0
G(n)= 5 =15 . = n=6,-5
.. Number of terms in the league = 6

A ball rolls down a slope and travels a distance dt = t> — 0.75t feet in t seconds.
Find the time when the distance travelled by the ball is 11.25 feet.

Solution : By data given, * —0.75t—11.25=0
= (t—3.75)(t+3)=0 .. t=3.75sec

Solve 2x? — 3x — 3 = 0 by formula method

Solution : bt m

(D)) 4@ () 3433
a=2,b=—3,c=—3 x:T D> Xx= 2(2) = 2

Solve x* + 2x — 2 = 0 by formula method

Solution: a=1b=2c=-2 xz_bi— “zlf_‘l"c x=_2i*/(2)2_(1_)4(1)(_2)=_2i2\/ﬁ=_1i\/§
a

Solve 3p?+ 2+/5p — 5 =0 by formula method-

Solution : a=3,b=2./5.c=-5 p:—bi— Vb” —4ac =5 gl Si\/(z‘/g) —4(3)(-5)

2a 2(3)
Dp:—zﬁ:\/ﬁ :—JE;_rz«/? =§’—\/§

If the difference between a number and its reciprocal is 21 , find the number.

Solution : ) 1. . ) 1 24
Let x be the required number — be its reciprocal Given x——= o
X X

gl = ﬁ = 5x>—-24x-5=0 = .. Therequired numbers are 5, —%
5

X
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Determine the nature of the roots 9a’b*x* —24abcdx +16¢*d*=0,a#0b#0
Solution :  A=9a’b’, B=— 24abcd, C = 16¢*d?
A=B2—4AC =576 a’b*c*d* — 576 a’b’c’d>* =0
.. The roots are real & equal.
Determine the nature of the roots /2¢> — 3¢+ 3\/: =0
Solution : a=9,b=-6+2,c=2
A =b—4ac =(-62)-4(9)(2) =72-72 =0
.. The roots are real & equal.
Determine the nature of the roots 9y’ —6 \/5 y+2=0
Solution : a=:2.b=-3,c=32
A =b—4dac =9-4(2)(32) =9-24 =-15<0
.. The roots are unreal.
Discuss the nature of solutions of the equations y+:= =+x x+y

Nt Y+ =27
Solution : 4 3
Y¥s _Z¥x o 24X XYY — 3y+3z=4z+4x &2z+2x=8x+3y
4 3 3 2 = 4x-3y+z=0 & x+3y-2z=0
3 AR=3EE=D wou (1) x+3y—-2z=0 ... 2) x+y =28 J e 3)
Fom(&®@ 4 b a ,, 4.3 .71 Fm@&@), 2229 je1432-2
a, b ¢ I = 8 2 B % 9

. The system of equations has a unique solutions.

1 3 -2 1 8
IfA=|5 4 6 |B=|3 4| findA+B.
-3 2 B 9 6

Solution : Aisoforder 3 x 3 Bisoforder 3x 2 Itisnot possible to add A and B because different orders.

- 2 M
Given A= (P O) ,B=[O q) ,Cz(' '] and if BA= C?, find p and q.
0

2 1 0 292

0 - 0 2 =2\(2 =2 -
Solution : GivenBA=C?> = ERIR = = 0 -2¢9
1 0 0o 2 2 2 2 P 0

. p=8, —=2q==8, q=4

1]
Gr————
o O
© &
SRS

(S ]

| g - g singt prove that AAT=1
—sinf@ cosd
Solution : oA = ( cos@ sin 0) (cos 6 —sin 9) . cos” B+ sin” @ —cos 6sin 6+ sin Hcos 6
“ | —sin® cos@)\sin® cos@ —sin Bcos O+ cos Hsin sin® @+ cos” @

= (1 0] =1 Hence proved.
0 1

6 -5

Sotution :  _ (5 s [0 ~AIE =9 TE-E8 —SWER0 :[1 0):1
5 5 : 6 -5)/le —s 30-30 -24+25 0 1

QLLQQV\.O]U’) ctence (» mathiemation

5 4
Verify that A*>=1 when A=
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cos@ sind x —cosé
) +sin
—-sin@ cosd cosd x

Solution : ] cosf sinf) of * _cosé N cos” 6+ xsin & 0 _(1 0)
s [—sinﬁ cosg) " [0050 x )_12 0 cos’ O+xsing) \0 1

= cos+xysinf=1 = xsinf=1-cos’®@ = xsinbf=sin’0 = x=smnbd

Ifcosé?( ]:I2 find x.

2
Let 4= L 2 . B= e B . Show that (A— B)'=A" — B’
1 3 I 5 1 2

Solution : A:(I 2), 32(4 0), C:[z O) (A__B)T:(—3 2)7-:[_3 0) ________ (l)
13 15 1 2 0 -2 o,
1 1) (4 1) (3 0) . )
AT_BT:(z 3)_[0 5) _(2 —2)

From(1)&(2) (A—-B)Yf=A"—-RBT

1 2 1
Show that the matrices 4= (3 } B= ( i } satisfy commutative propertyAB =BA

1 -3
1 2 1 2

-2
AB:[I 2)[1 —2)_ 3 :‘1 :(1—6 —2+2)=(—5 oJ
% 1) 3_11 | 3-3 —6+1) (0 -5
"
—1

BA:(I ‘2)(1 2) 3 —|1 -8 22Y (=5 0
#1508 T2 & :(—3+3 —6+1J=(0 —5)

3 —I 1 .. AB=BA

.. Commutative property is true.

[a—

Solution :

cos@ 0 sinf 0
If A= LR= )
0 cos@ 0 siné@

i cos@ 0 sind 0
Solution: A= S
0 cos @ sin @

o cos@ 0 \(cos@ cos’d 0
L 0o cos@)l 0O cos’ 6

. _(sin€é 0 sin @ 0
B = 0 siné@ 0 siné@ sinlﬁ

, (cos 6+sin’ 6

) then show that A>+ B*=1.

2 1 0 2 r
A+ B = ) sl

0 cos? 0+sin'0J_[0 1

If Ais of order p x q and B is of order q x r what is the order of AB and BA?
Solution : Aisoforderp x q Bisoforderqxr
- Order of AB=pxr  Order of BA is not defined
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Construct a 3 x 3 matrix whose elements
L a3
aregi‘,enby auz_(L-f__.]_)_ (111=83‘ a12=2%=9‘ (113=6% 021=2%=9,(122=6%’

an =12% L =6%~ as =12%, Ay, = 2163 =72
%o %
. A=| 9 6% 12%
6% 12% 72

5 4 3 5 4 3 5 1 3
If| 1 —7 9 | thenfind the transpose of A. gomfion: 4=|1 -7 9| . 4- =4 -7 8
3 8 2 3 8 2 3 9 2

If a matrix has 18 elements, what are the possible orders it can have? What if it has 6 elements?
Solution : Given, a matrix has 18 elements . The possible orders 18 x 1,1 x 18,9 x2,2x9,6x3,3x6
The matrix has 6 elements. The orderare 1 x 6,6 x 1,3 x2,2 x 3

V13
IfA=| —/5 2 | thenfind the transpose of-A.
NERE
- iy G B
Solution : A=|—/5 2 -4=|\5 =2 .-.Transposeof—Az[_37 _Z _53J
35 3 5
Construct a 3 x 3 matrix whose elements are given by a, =|i—2j|
Solution :  Givena =[i—2j|,3x3 &, ap a

A=| a a, ay
3 a3 A
8, =|1-2[=]-1]=1 4,=]|143[F]-37=3
813:|1~6|:[—5]=5 a,=[2-2[=0
azz:|2_4|:[_2|:2 823=|2—6|:|—4|:4 -

— O
N W
W B W

a,=|3=2|=[1]=1 a,= =Y = -11=1
A =|3=6[=|-3[|=3

5 2 2 ) then verify (A)T=A
fA=| _JI7 07 % Solution: (5 _[17 g 5 2 2
g i
R A=|207 3| () =| 1T 07 ¥|=4

2%1 8 3 1

12 i3
Find the values of x, y and z from the following equations 3 |= ( y Z)
X =
Solution : 2 3 |y z 2 A 3
x % “\3 5) = x=3, y=12, z=3
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X+y+Z 9
Find the values of x, y and z from the fol lowing equations | ,, =5
Solution : y+z 7
x+y+z) (9) = x+y+z=0 Xx+z=5 y+z=7
x+z |=|5| = Sty=9|=x xt3=5=> 4+2z=1
y+z 7] = y=4| > Xx=2|> z=3
7 8 6 4 11 -3
fA=|1 3 9|g=|-1 2 4 |thenFind2A+B
-4 3 -1 7 5 0
7 8 6 4 11 -3 14 16 12 4 11 -3 18 27 9
Solution: 244B=2|1 3 9 |+|-1 2 4|=[2 6 18|+[-1 2 4|=|1 8 22
-4 3 -1 \7 5 0 -8 6 -2 7 5 0 =1 1l =2
Find the values of x, y and z from the following equations (x+y 2)_[6 2)
Solution : x+y 2 6 2 ke B 2 B
(5+': .W):(S 8] = x+y=6, xy=S§8, S5+z=5 => z=0
2 x=2(or)4, y=4(or)2
5 4 2 -1 4 -3
fa=|1 3 Slg-|l I 3| then Find 44-38
2 4 4 2
1 9 4 3 46 9
Solution :
5 4 2 -7 4 -3 0 6 -8 21 -12 9 1_1 js 1
1 3 1 7 3 21
44-3B=4|~ = \Z|-3| 2 2 3|2 3 42|42 S _9=Z_T4‘E—9
1 9 4 5 %5 9N 1/ |5 18 -27) \-11 54 il
1 2 3 1 7 0 (4
IfA=|4 5 6|,B=|1 3 1| findA+B
7 8 9 2 40 "
Solution : 1 2 3 7% 1+1 2+7 3+v 2
A+B=(4 5 6|+|1 3 1|~ |4+1 5+3 6+1|=|5 8
7 8 9 2 40 7+2 8+4 9+0 5 12 9
1 8 3 8 o4 5 3 0
If 4=|3 50 ~B=[2 11 —3J~C[—1 -7 2| compute 34+2B-C
8 7 6 0 1 5 1 4 3
Solution : 1 8 3 8 6 —4 5 3 0
34+42B-C =3|3 5 0|+2|2 11 -3|-|-1 -7 2
8 7 6 01 5 1 4 3
3 24 9 16 -12 -8) (-5 -3 0 14 9 1
=19 15 0 |+|4 22 —6|+|1 7 -2(=|14 44 -8
24 21 18 0 2 10} \~1 4 -3 23 19 25
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5 7
If 4=|3 4 |,B=|3 3| then verify that A+B=B+A
-3 1 0
Solution : 1 9 5 7 16 5 7 1 9 6 16
s A+B=|3 4 |*+|3 3|=|6 7| B+A=|3 3(*|3 4 |=|6 7
8§ 3 1 0 -3 1 0 8 3 9 -3
.. A+B=B+A4

Find the value of a, b, ¢, d, x, y from the following matrix equation. ( d 8) ( 3 a Jz [2 ZG] ( 0 1)

ok
Solution : d+3 8+a 2 2a+1 3ba 24 b 4c -50
= d+3=2 >d=2—3 > d=—1
b-5 4c

3b-2 -4
a 8+a=2a+1—>8-1=2a-a >a=7

-3
3b—-2=b-5=2>3b-b=-5+2 = 2b=-3 = b=?
3
Substitutinga=7in a—-4=4c = 7-4=4c = 3 =4c ==
1. 9 5 7
If 4-|3 4 |,B=|3 3| then verify that A+(-A)=(-A)+A=0
8§ -3 1 0
Solution : 1 9 -1 -9 0 0
A+(-A)=[3 4 |+|-3 —4|=|0 0|=0
8§ -3 -8 3 0 0
-1 -9 1 0 0
(-A)+A=|-3 —4|+|3 a|=|0 0[=0 :
-8 3 8§ -3 0 0
1 8 3 8§ 6 -4 5 3 0
If 4=[3 5 0|,B=|2 11 3|, c=|-1 -7 2 compute —4——B
8 7 6 01 5 1 43 B, 1
Solution : 3 ) " 1 8 3 8 6 —4 2 2
sl B = (d-30) == - = 3 9
34y 2(319)235032113:___14_
8 7 6 0 1 5 2 2
s 2 -2
2
0 4 9 7 38 _
If A= i find the value of B —5A
8 3 7 1 4 9
Solution : 7 3 8) (0 20 45\ (7 -17 -37
B-54 = - =
1L 49 40 15 35 -39 -11 =26
If A= sl . 7 3 8)findthe value of 3A-9B
8 3 7/ 1 4 9
Solution : 0 12 27\ (63 27 72 27 -
34—98 = Ll _[-63 65 45
24 9 21 9 36 81 15 27 -60
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2
Find the non-zero values of x satisfying the matrix equation x (_x 2) ) (8 ix): 2[
X 4 4x

Solution : 2 .
. [2.»: 2x)+(16 10x]: [23{ +16 48} SBciE e
B 8 8x 20 12 = 2
3x x * 3x+8 x"+8x
SL12x =48 = x=4

x> +824
10 6x

2x*+16 48
20 12x

Construct a 3 x 3 matrix whose elements are a_=2j
3 G Qp Gy

Solution : The general 3 x 3 matrix is given by A=| a a,, ay =iy

a3 a3 asy
a, =PxP=1x1=1 a,=D’x2’=1x4=4 ;8 =1x32=] x99 1 4 9
a,=2x1’=4x1=4 ; a =2x2’=4x4=16 ; a,=2'x3?=4x9=36 A=| 4 16 36
a31=33x13=9x1=9 g a32=33x22=9x4=36 2 a33=32x32=9x9=81 9 36 81

If one root of the equation 2y* —ay + 64=0 is twice the other then find the values of a.
Solution : Let a, B be the roots of 2y’ —ay + 64 =0 o+ f= % afi=32

Givena =2 =32 =52B.p=32 ; = = —ar
p QBZ P.P -~ a+ﬂ_% ::~3ﬂ.72 = f /6
> p=16 > Pp=:4 . N
nY=t4 = a=t2

The product of Kumaran’s age (in years) two years ago and his age four years from now is one
more than twice his present age. What 1s his present age?

Solution : y o the present age of Kumaran =X years.

Two years ago, (x — 2) years. Four years from now, (X + 4) years.
Given, X—2)(x+4)=1+2x » x*+2x—8=1+2x gives(x—3)(x+3)=0
Kumaran’s present age is 3 years.

If the difference between the roots of the equation x* — 13x +k =01is 17 find k.
Solution : x*—13x +k=0here,a=1,b=-13,c=k

a+f=—= 13 o)) - p=17 =@
a
(1) + (2) we get, 20.=30 gives o. = 15 Therefore, 15+ B = 13 (from (1)) gives p =—2
But Oﬂzﬁzégives 15)((—2):]( “reget‘k=_30
a

Ahas ‘a’ rows and ‘a + 3’ columns. B has ‘b’ rows and ‘17-b’ columns, and if both products
AB and BA exist, find a, b?

Solution : Given Order of Ais ax(a+3) OrderofBis bx(17—Db)

= at3=b =% B b=-—3.....00) Solving (1) & (2) 2a=14 a=7
e, 17—b:a :>a+b:17 ........ (2) Suba:7m(1) 7—b=— b:IO
8 9 4 3
N th atxa=| =1 7 £ 5 (i) The number of elements
e matrix A = ”

e (ii) The order of the matrix
L. 4 3 , (iii) Write the elements a,, a,,
6 8 -11 1
Solution : i) Ahas4rowsand4 columns  Number of elements =16
ii) Order of the matrix =4 x 4

i) 4, = 7 ,4,= «/% o, =5, =0,a,=<11,4,=1

write

o

p A Ay,
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2a*+5a+3 @ +6a+5

Simplify . + 3
2a-+7a+6 —5a” —35a-50
Solution : 2a’+5a+3 &’ +6a+5 _2a’+5a+3 " —5a’> —35a-50 _ (2a+3)(a+1) -5(a’ +7a+10)
2a°+7a+6 —5a*>—35a-50 wz}m a +56a+5 T @Qa+3)(a+2) (a+5)(a+1)
" 2D D e (e
Find the excluded values of 2 ;:0 expressions

Solution : Llo isundefined when 8x =0 or x = 0. Hence the excluded value is 0.

8x

Find the excluded values of — 1 expressions
X

Solution : x* + 1 # 0 for any x. Therefore, no real excluded values

=1 x* -1 __'()’/Q/I‘)(X—l) _x=1

Solution :

2 2
X" +x x"+x x(x+T) x

Reduce to lowest form.

Find the LCM and GCD for (x*y + xy?), (x* + xy) and verify that f(x) x g(x) = LCM x GCD
Solution : f(x) = Xy +xy’ = xy (x+y) g(x) = X®+xy = x(x+y)
. GCD = x(X+y) .. LCM = xy (x+Y)
LX) xg(x) = xy(x+y) xx(x+y) = Xy (x+y)’ = LCM x GCD

Find the LCM of a*+4a—12,a>—5a+ 6 whose GCDisa—2
Solution : GCD = a—2 Letflx) = a®+4a—12= (a+6)(a—2) gx)= a’—5a+6= (a—3)(a—2)
f(x)xg(x) - (a+6)(a—2)><(a—3)(M) =(a+6)(a—3)(a—2)

L LCM =
GCD a2

The father’s age is six times his son’s age. Six years hence the age of father will be four times his son’s age.
Find the present ages (in years) of the son and father.
Solution :Let the present age of father be X years and the present age of son be y years
Given, x=6y —(1) x+6=4(y+6) —(2)
Substituting (1) in (2), 6y + 6 = 4(y + 6)
6y +6=4y +24 gives,y=9
son’s age = 9 years and father’s age = 54 years.

Solve'2x—3y=6,x+y=1 (1) ¥ 1 gives, 2x—3y=6 y=_—4 in @)
Solution : 2x—3y=6 —(1) (2) x 2 gives, 2x +2y =2 5
x-l-y:l _(2) (_) ('_) (_) x_i=1:l+ _:2
-4 5 5 5
—5y=4gives,y:?

Find the LCMof x*— 1,x* —2x+1

Solution: x'—-1=@+1)E+DE-1) 1) | poM=@+1)(x+1) &~ 1)
x1—2x+1=(x—1)(x—1)%(x—l)l

Find the LCM of X*-27,(x—3)%.,x*—9
Solution : x*—27 = (x—3) (x> + 3x+9)| (x—3P=(x—3) | (-9 =(x+3)(x-3)

LCM = (x—3)’ (x +3) (2 + 3x + 9)

Find the LCM of P>~ 3p +2, p* —4 i
Solution : p*—3p+2 =(p—2)(p—l)| P-4 =p-2)(p+2

~LCM =(p-2)(p—1)(p+2)

Find the LCM and GCD for (x* — 1) (x + 1),(x* + 1) and verify that f(x) x g(x) = LCM x GCD
Solution : f(x) =(xX*-1)(x+1) =x-1)E+x+1)(x+1) gx) =x*+1=(x+1) xX*—x+1)

.. GCD =x+1 SICM =X +1)(x*—-1)=x5—-1
) xgx)=x-1)E+x+D)E+D)E+1)x*-x+1)=x+1)x*—1) = LCM x GCD
3 ,3
Simplify .
X—P YP—=X
Solution : 3 3 2 2
X " y? _x =x3—y3 :M(x +xy+y):x2+w+y2
xX—y y—-x X-y XxX—-y x-—Yy X=y
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A player sitting on the top of a tower of height 20 m observes the angle of depression of a ball lymg on the ground as 60° .

Find the distance between the foot of the tower and the ball. (v/3 = 1.732)
2
Sotution : wneo®=2C o 522 ,p-20 _ aB- 20x3 _20x1.732
4B AB % N~ 3
=11.54m
distance between the foot of the tower and the ball is 11.54 m.
B

Find the angle of elevation of the top of a tower from a point on the ground, which is 30 m away from the foot
of a tower of height 1043 m.

Solution : 10 ﬁ «/3
el

= tanf=—— = tanf =
3

w0

. 6=30°
10«/; m

&=

L
30m

A road is flanked on either side by continuous rows of houses of height 4\/5 m with no space in between them.
A pedestrian is standing on the median of the road facing a row house. The angle of elevation from the

pedestrian to the top of the house is 30°. Find the width of the road. T
Solution : 43
w0 =3 L 4B PB =12m
PB J3 PB 43 m
.. Width of theroad =2 PB =2 (12)=24m 30°
B P.

The horizontal distance between two buildings is 140 m. The angle of depression of the top of the first building

when seen from the top of the second building is 30° . If the height of the first building is 60 m, find the

height of the second building. (/3 =1.732) G
M 30°

140
1 CM

J3 140 30°

car =140 14043 140x1.732

\/5 3 3
CM =80.78
height of the second building = 60+ 80.78= 140.78 m

Solution :. 0
tan 30" =

second building

60m§

140 m

first building
60 m

&
-

vae\/l+sm8 \/l—sme )
1-siné@ 1+siné

Solution : ’11 +Ss11;1;9 ’1 smB = (sec O-+tang) +(sec O-tanf) = secf+secd =2sec V]
1+sin

Prove that ’1 + cose = cosecf+ cot @

Solution : (14 cos &) x (1+ cos & 2
1+ cos @ \/ ) (1+ cos6) = l+.cost9 = cosecO+ cot @
1 cos@ ' (1-cos6)x (1+ cosf) sin? @ . sin@

Prove tan* 6 + tan® 6 = sec* © — sec*0
Solution : tan® 6 (tan> 0+ 1) = sec’0.(sec’6—1) = tan’ O sec’ O=tan’ 6 sec’ 6

1+si116'—c056')2 _l1—cos@

Prove that (1 — r: : 2
+sin 6+ cos + cos > — .
Solution :  Takel+sinf=a cos@=b . Q=D _ a®+b-2ab  2(1+sif)[1-cos6] _ 1-cosd

@+by ~ a+b+2ab 2(14+5i16) [1+ cos 6] " 1+cosf

1-tan’ @
Prove ___7an =tan’ @
cot" 6-1 2 ” 3 5 5 g
Solution : 1—tan’ @ =tan’@ (cot’6—1) = 1—tan’ @ = tan’ @ cot’ 6 —tan’6® = 1-tan’ @ = 1—tan’@

Prove that tan? 6 — sin? 6 = tan? 6 sin’0

Solution : tan’ 6—sin’ 6= sn1;0 —sin®f =sin’6 (
cos” 6@

1
cos> @

" 1) =sin’ @ (sec>® — 1) =tan’ O sin’O
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W

If cot + tanO = x and secO — cos6 =y, then prove that (x*y)
2 2 2 2
Solution : . x’y =sec’6and xy° = tan’ 6 =>(x2y)A = (wz)% :( sec’ 0 )A —( tan’ 6 )A =sec’#—tan’ @ =1

l+sin0

Prove —s ecf+ tan @

Solution : 1+sm6 \/1+sm0 1+sin @ = (1+sin0) 1+sm6 1 +Sint9 e
1-sin@ 1-sin@ 1+siné cos’ @ cos@  cosf cosf

Prove SapD =secH—tanf

Squn;n o cos@ _ cos@ >(l—sine _ cos@(1-sin ) _N(l—siné?) _1-sing __1 _sinf
' 1+sm@ 1+sinf l-sin®  cos’@ cosf cosf el kD oaab

=secf—tanf

Prove that cot © + tan 6 = sec 6 cosec O
Solution: cosﬁ?+ sin@ _ cos@ cosf +sind sinf _cos” 20+sin’ 0 _ 1

= =sec@.cosec @
sin@ cosé@ sin @.cos @ sinf.cos®  sinb.cosf

cot@+tanf =

sin®> 4—sin’ B
Prove that tan”> 4 —tan’ B="—————

Solution :

cos® A4 cos’ B
sin4  sin®B sin® Acos’ B—sin’ Bcos’ 4 sin’ 4 (1—5i112 B)—sin3 B (1 —sin’ A)

tn’4d-tan’B =——-—— = - y b v ;
cos“ A cos"B cos” Acos” B cos” Acos” B

_sin® A—sin® 4sin’ B—sin’ B+sin’ 4sin” B sin®> 4 —sin’ B
cos® Acos’ B ~ cos’ Acos’B

Prove that (cos3 A—sin® 4 J [cos3 A+sin® 4 ) :
= =2sin 4Acos A4

cosA—sin A cosA+sinA
Solution : LHS = (cos A—sin A) (cos® A +sin® A+ cos.Asin 4) i (cos A+ sin A) (cos2 A+sin® 4 —cos Asin A)
a cos A—sin 4 N cos A+sin A

= (l+cosAsin ) — (1—cosAsin A) = 2cos Asin A

A tangent ST to a circle touches it at B. AB is a chord such that ZABT = 65°. Find LAOB
where “O” is the centre of the circle.

Solution:
(angles in altemate segment).
ZTBA =65 => ZAPB = 65° A S
. ZAOB=2/APB=2(65%=130° AN—35"B
T
PQis a tangent drawn from a point P to a circle with centre O and QOR is a diameter of the circle such
that /POR = 120°.Find ZOPQ. R -
Solution:  Given ZPOR = 120° = ZPOQ = 60° (linear pair) 200
Z0OQP =90° (Radius | tangent) '
s ZOPQ=90°-60° =30°

O is any point inside a triangle ABC. The bisector of ZAOB , /ZBOC and ZCOA meet the sides AB, BC
and CA in point D, E and F respectively. Show that AD x BE x CF = DB x EC x FC &

Solution : By using Ceva's Theorem, AD BE AF
DB EC F c
= AD x BE xAF=DB x EC x FC Hence proved.

=1 D E

()Lf:z W G 300& cmcce.

you cRoone the Best nadius. . .
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The arrow diagram shows a relationship between the sets P and Q. Write the relation in (i) Set builder form
(i) Roster form (iii) What is the domain and range of R. P Q

Solution : (i)  Set builder form of R={(x, y)|y=x-2.x€P.yeQ} 5 3
(i) Roster form R = {(5, 3), (6, 4), (7. 5)} 4 4

(iii) Domain of R = {5, 6, 7} and range of (:
R={3,4,5} 8 5

Let A= {1, 2, 3,4 ..., 45} and R be the relation defined as “is square of” on A. Write R as a subset of
A x A. Also, find the domain and range of R.

Solution : A={1,2,3,4,......45} R:“issquare of” R={1,4,9,16, 25,36} Clearly R is a subset of A.
- Domain= {1, 2, 3,4,5,6} .. Range={l1,4,9,16, 25,36}

A Relation R is given by the set {(x, y)/y =x+3,x € {0, 1, 2, 3, 4, 5}}. Determine its domain and range.
Solution :  GivenR = {(x,y)/y =x+3,

xe {0,1,2,3,4,5}} ~ R={(0,3).(1,4),(2,5).(3,6). (4 7). (5. 8)}
F=Pryy=3 x=1>y=4 . Domain : {0, 1, 2, 3,4, 5}

x=2>Dy=5 #=3=y=16 Range : {3,4,5.6,7,8}

x=4>y=7 x=5>y=8

Represent each of the given relation by (a)anarrow diagram, (b) a graph and (c) a set in roster form,
wherever possible. {(x, y) | y = x + 3, x, y are natural numbers < 10}

Solution : x, y are natural numbers < 10 a) Arrow Diagram :
y=x+3 Y b) Graph : : i
x=133>=4 Lo * (6.9 5 -
x=2>y=5 s *G.9 N .

. @7 3 3
X=3=y=6 -7 g . .
x=4>y=17 -6 ©6.9
x=5>y=8 - @) ° ’
x=6>y=9 B ¢ ¢

2 L3 7 7

-2 8 8
- 9 9

°l 1 2 3 4 s ¢ 7 %

c)asetinroster: (| 4) (2 5) (3.6).(4, 7). (5. 8). (6, 9)}

Represent each of the given relation by (a)anarrow diagram, (b) a graph and (c) a set in roster form,

wherever possible. {(x, y) | x =2y, x€{2,3,4,5}, ye{1, 2, 3,4} b) Graph :
Solution : a) Arrow diagram : Y

y=1>x=2 5 ; L

y=2>x=4 3 R, .

y=3=>x=6 4 3

: 5 4 =2 * 4.2
y=4>5x=8 L, -

c) asetinroster: {(2,1),(4,2)} 4 ; i " ’

o 1 2 3 4 5

A company has four categories of employees given by Assistants (A), Clerks (C), Managers (M) and an
Executive Officer (E). The company provide 310,000, 325,000, 350,000 and 1,00,000 as salaries to the people
who work in the categories A, C, M and E respectively. If A , A, A,, A, and A, were Assistants ; C,,C,, C,,

C, were Clerks ; M, M, M, were manag ers and E , E, were Executive officers and if the relation R is defined

by xRy, where x is the salary given to person y, express the relation R through an ordered pair and an

arrow diagram.

Solution : a) Ordered Pair : {(310,000,A), (310,000, A,). (210,000,4,),
(310,000,A,), (310,000,A,). (325,000,C,),
(325,000,C,), (325,000, C,), (325,000,C,),
(350,000, M,). (350,000, M), (350,000,M1,).
(}1,00,000,E,). (31,00,000,E,)}

A
A,
A
A.
A,
C.
Cl
CJ

5]

2

b) arrow diagram.

=

H
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Find the values of x,y,zif (x y—z z+3)+(y 4 3)=4 8 16)
Solution: (x y—z z+3)+(y 4 3)=(4 8 16)

= x+ty=4 y—z+4=8|z+6=16
= xt+t14=4 y—z=4 z=10 ’
= x=-10 y—10=4

y=14

S X=—10,y=14,z=10

4 —2 4
Find x and y if x +y =
=3 3 6

Solution :
_ 4 —2) (4] 4x-2y=4 - (D
Given x ) +y 3 o 6 —3x+3y:6 (2)

T B-Y=2 s 1

= —X+ty=2 ... (2)
1) => 2x-y=2 Subx=41in(2) s X=4,y=6
@) => —xty= —4+y=2> y=6
Adding, x=4 o

Find the values of x, y, z if x—3 3x =z =1 i
x+y+T7 X+y+z 1 6

3x—z=0 xty+7=1
12-z=0 z=12 | (xFfy=—-6 => 4+y=—-6 = y=-10

Solution: — x—-3=1

L X=4

2
At t minutes past 2 pm, the time needed to 3 pm is 3 minutes less than 28 Find t
1 A

Solution : . ¢ A 5
... As per the data given, I_3= 60—t = t-—-12=240-4 = t +4t-252=0

= (t+18)(t-14)=0 .. t=14min.

If a matrix has 16 elements, what are the possible orders it can have?
Solution : The matrix has 16 elements . Hence possible orders are 1 x 16, 16 x 1, 4x4,2x 8, 8 x 2.

8 31

1 20
If A= 5 " _B=|2 4 1| findAB.
: 5 31
Solution : 120g 1203 120
8 3 1 2 |4 |1
1 20 5 3 1
AB = x|2 4 1|/=|315 315 315
315 8 3 1
5 31 > |4 |1
5 3 1

[ 8+4+0 34840 1+2+0 =(12 11 3)
\94+2495 944415 3+145) \S1 28 9

2 -2 2 2V2 . .
If A= and B= Show that A and B satisfy commutative property

N V2 2 ) with respect to matrix multiplication.
Solution :
g -2NEY [ 2 242 8§ 0 2 242) (2 -242) _(8 0
AB = X = BA= x “lo 8
N -z 2 0 8 2 2 ) V2 2

A and B satisfy commutative property
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sove (1 3)(3)-(¢)

Solution : ' - 2x+y N 4) 2x+y=4 ... (1)
By matrix multiplication x+2y 15 x+2y=5  iiue @)

(I)—2x(2)gives 2x+y= 4
2x +4y= 10 (-)
—3y=—6 givesy=2
Substituting y=2in(1),2x +2 =4 gives x =1 Therefore,x =1, y=2

From the top of a rock 50 J3 m high, the angle of depressionofa car on the ground is observed to
be 30°. Find the distance of the car from the rock. Rpo~—g = —mimim ==

Solution:
q . RC 1 50\/5
tan30°="— = —==——
CB 3 B
= CB =504/34/3 = CB =150m

.. Dist. of the car from the rock = 150m c

The horizontal distance between two buildings is 70 m. The angle of depression of the top
of the first building when seen from the top of the second building is 45°. If the height of the second

building is 120 m, find the height of the first building. ARSsgmzm=mm=mnn- T
Solution: AE 120 - x -
tand5’="— = 1= - 120-x
EC 70 i
=70=120—x 120m " =
=x=120-70 70 m s
= x=50 &
". Height of 1st building = 50 m i -

A tower stands vertically on the ground. From a point on the ground, which is 48 m away from the
foot of the tower, the angle of elevation of the top of the tower is30°. Find the height of the tower.

Solution : &
tan30° = i ]
l
\/— E = h=16y3 AR
The height of the tower is 16,/3 m l L 48 m 30° "

A kite is flying at a height of 75 m above the ground. The string attached to the kite is temporarily
tied to a point on the ground. The inclination of the string with the ground is 60°. Find the length of

the string, assuming that there is no slack in the string. R
Solution : ) 74 7
sin 60° :—5- = £:_5
RB 2 RB 75
' 150 -
= RB= 7_; =503
.. 60°
length of the string is 50\/5 m c B

If the base area of a hemispherical solid is 1386 sq. metres, then find its total surface area?
Solution : base area = nr’ = 1386 sq. m
TS.A.=3nr’sqm =3 x 1386 =4158 m’.
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Find fo g and g o f when fix) = 2x + 1 and g(x)=x>-2.

Solution : f(x)=2x+1,g(x)=x*-2
fog=(2x+1)x-2)=2(x"-2)+1=2x*-3
gof=(x-2)(x+1)=2x+1P-2=4+4x+1-2=4+4x-1 ..fog #gof

Represent the function f(x)=+v/2x"—5x+3 as a composition of two functions.
Solution : fz(-") =22 —5x+ 3 and fx(-") s J;

F(x)=2x>—5x+3 =,/f2(.y) = £/ (x)

Find k if fo f (k) = 5 where f(k) =2k — 1.
Solution : o f(k) =2k —1)(2k—1)=2 (2k—1)—1=4k—3. But, fof(k)=5
Therefore 4k—3=5 = 4k =5+3 >4k =8 = k=2.

Iff(x)=x—6,g(x)=x’,ﬁndfogandgof.Checkwhetherfog=goﬁ
Solution :  f(x) =x—6, g(x) =x*
(fog) =(x-6)(x)=x*—6
gof) =(x)(x-6)=(x—6)* =x>-12x+36
~fog #gof 7 ,g()=1+x

If f(x)=4x—1,8(x)=1+x ,findfogandg o f. Check whether fog= g0JS
Solution: f(x)=4x*-1,g(x)=1+x
(fog) =(ax*-1)(1+x)=4(1+x)-1=4(1+x+2x)-1 =4+ 8 +3

@oN)=(1+x) (v -1)=1+4-1=4x . fog #gof

If f(x)=4x—1,g(x)=1+x ,find fogand g o . Check whether fog= goJf
g 1) z
Solution : f=,g(=28-1

x 2
(fom =(3)@r-1 =52

(gOf)=(%)(2r’—1):2(2)-—1:%—1 ~fog #gof
i X X

If f(x)= -"+6,g(x)=3_x, find fo g and g o f. Check whether fog= g0/
Solution : f(x)=x;6,g(x)=3—x
_(x+6)n o _(B-Xx)+6_9-x
(fog)~( : )(3 n =800 2
([ Redy =3_x+6 =9—x—3=6—x 5 Fhe o2 e
(g= 1= 28] G- 3 = afbg =gl
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Iff(x)=x-1,g(x)=x-2finda,if go f(a)=1.
Solution: f(x)=x-1,g(x)=x-2
Givengof(a) =1 = (x-2)(x*-1 =1 > (x-2)@-1) =1
>a-1-2 =1 Da@-3 =1 — 2 =4 ..a =2

Find k, if f (k) =2k—1 and fo f (k) = 5.
Solution: f(k)=2k-1 — fof(k) =5 = Qk-1)(2k-1) =5 = 2(2k-1)-1 =5
—5 42 =64k =8 sk =2

Iff(x)=2x—k,g(x) =4x+5Find k,fog =gof
= (fog)=(@of) = @x-k@x+5) = (@x+5)2x—k
=2@Ux+5)—k =4Qx—-k)+5
= 8x+10-k =8 —4k+5 =>10-k =-4k+5 = —k+4k =5-10 = 3k =-5
Let A, B, C c N and a function f: A —> B bedefined by f(x)=2x+1and g : B —» C be defined by
g (x)=x. Find the range of fogandgojf.
Solution : f:A—B, g:B— CwhereA,B,CcN. f()=2r+1.gx)=x
Rangeoffog = (2x+1)(x) =2¥*+1 .. Rangeoffog={y/y=2¢+1,x € N}.
Range of gof= (¥’)(2x+1) =(2x+1)> .. Rangeofgof = {y/y=(2x+1)’ xe N}.

Letf(x)=x*—1.Find fof

Solution :
Givenf(x)=x*-1
a) fof =72

(Fof) =P— 1 —1) =(P-1p-1=x'-22+1-1 =x —2¢

Letf(x)=x*—1.Find fofof

Solution :
(fofoj)z(r’—l)(r’—l)(f—l) = -22)(P-1) =(-1)'-2(x*-1)* =(@x*-222)P-1

Iff:R —>Randg :R — Rare defined by f(x) =x® and g(x) = x* then check if f; g are one-one
and fo g is one-one ?

Solution :  Let A be the domain. B be the co-domain. ]
For every element € A, there is a unique image in B. Since fis an odd function .. fis 1 —1.

But g(x) is an even function.
. Two elements of domain will have the since image in co-domain. - gisnot1—1.

Let f={(-1, 3), (0, 1), (2,-9)} be alinear function from Z into Z. Find f(x).
Solution : Given f= {(-1, 3), (0, —1), (2, — 9)} is a linear function from Z into Z.
Lety=ax+b Whenx=-1,y=3 = 3=—a+b —(1)
Whenx=0, y=-1 > -1=0+b ~b=-1 .~ ()=>3=-a-1 =a=-4
5 g=—d h==1
.. y=—4x—1 is the required linear function.
In electrical circuit theory, a circuit C(t) is called a linear circuit if it satisfies the superposition
principle given by C (ar, + bt) = aC(t) + bC(t), where a, b are constants. Show that the circuit
C(t) = 3t is linear.
Solution : Given C(t)=3t To Prove: C(t) is linear.
C(at,) = 3at,, C (bt,)=3br Adding,
C(at) + C(bt,) = 3at, + 3bt, =3(at, + bt) - C(t) =3t is a linear function.
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In AABC, with B=90°, BC =6 cm and AB =8 cm, D is a point on AC such that AD =2 cm
and E is the midpoint of AB. Join D to E and extend it to meet at F. Find BF.

Solution: Given In AABC, AB=8cm,BC=6 cm )
. AC=/64+36 =100 =10 4
AD=2 = CD=8cm E
E is the mid point of AB — AE=EB=4cm
By Menelaus Theorem, AE BF CD _, _ A g BE o8 /
EB FC DA A BF+6 2

F
= 4BF=BF+6 = 3BF=6
s BF =2cm
In a garden containing several trees, three particular trees P, Q, R are located in the following
way, BP=2m, CQ=3m,RA=10m,PC=6 m, QA =5 m, RB =2 m, where A, B, C are points

such that P lies on BC, Q lies on AC and R lies on AB. Check whether the trees P, Q, R lie on a
same straight line.

C
Solution : By Meanlau’s theorem, fﬁxg xﬁzl . CL) Q
PC QA RB

C 3 10 60
EX_Q_XRA—Z 1 - 1 P

—=—=X=X—
PC Q4 RB 6 5 2 T 60
Hence The trees P, Q, R lie on a same straight line.

z
R B A
A man goes 18 m due east and then 24 m due north. Find the distance of his current position from
the starting point? L]
Solution: PN=+18+24 =+[324+576 =+/000 =30m S
.. Distance of his current position from the starting point = 30 m
P 18m E

What length of ladder is needed to reach a height of 7 ft along the wall when the base of the ladder is4ft
from the wall? Round off your answer to the next tenth place.

Solution : Let x be the length of the ladder.
By Pythagoras theorem, x2=72+ 42
x*=49+16

x=«/§ 4

'

wall

7 feet

/

Therefore, length of the ladder is approximately 8.1 ft. ! ) Ground

B 4 feet (4

If AABC is similar to ADEF such that BC = 3 cm, EF =4 cm and area of AABC = 54 cm?. Find
the area of ADEF.

Solution :  Area (A4BC) _ BC® - 54 I 54 _9
Area (ADEF)  EF’ Area (ADEF) & Area (ADEF) 16
— Area (ADEF) = Ltk AWORE

In Fig. QA and PB are perpendiculars to AB. If AO = 10 cm, BO = 6 cm and PB = 9 cm. Find AQ.

Solution : Tn A AOQ and ABOP, ZOAQ = ZOBP =90°
ZA0Q = ZBOP (Vertically opposite angles) &
by AA Criterion  A40Q ~ ABOP - 4
¢ Q
A0 40 10 40 10x9 W
— =TT = —="—7 = AQ=—"-=15cm
BO BP 6 9 6 o
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Observe Fig. and find ZP. i N
Solution: W ABACandAPRQ, 4B _3_1 . BC_6 1 C4_3N3 1 g
RO 6 2 OP 12 2°PR 63 2 | A

6 @ - B 6om C R
By SSS similarity, ABAC ~ AQRP
AB_BC_Ci £ %
RO QP PR

i 12em Q

Is AABC ~ APQR ?

Solution : Tn AABC and APQR, A

1 P,
4B 6 2 B
OR_4_2 PO _ OR e
BC 10 5 = R Be
e 19 o

6
AABC is not similar to APQR. -
Two triangles QPR and QSR, right angled at P and S respectively are drawn on the same base QR
and on the same side of QR. If PR and SQ intersect at T, prove that PT x TR = ST x TQ.
Solution : - APQT and ASRT /P =/S=90° P
/PTQ = ZSTR (Vertically Opp.angle)
.. By AA similarity, T
APQT ~ ASRT
or_rr
TR ST

S

= PT XTR=ST XTQ

Check whether the triangles are similar and find the value of x.

Solution: Given ZPQB=110°
ZQBA = /PQC =70°
cO PO 3 «x
—E=ls 2.
OB 4B — 3 5
L =5

Converse of Basic Proportionality Theorem

If a straight line divides any two sides of a triangle in the same ratio, then the line must be parallel to the
third side.

Converse of Angle Bisector

If a straight line through one vertex of a triangle divides the opposite side internally in the ratio of the other
two sides, then the line bisects the angle intemally at the vertex.

Basic Proportionality Theorem (BPT) or Thales theorem
A straight line drawn parallel to a side of triangle intersecting the other two sides, divides the sides in the
same ratio.
Angle Bisector Theorem
The intemal bisector of an angle of a triangle divides the opposite side internally in the ratio of the

corresponding sides containing the angle.

Alternate Segment theorem
The angles between the tangent and the chord equal to the angles in the corresponding alternate
segments.

Sun Tuition Center -9629216361

Kindly send me your district question papers to our whatsapp number: 7358965593



https://www.padasalai.net/
https://www.padasalai.net/

www.Padasalai.Net www.CBSEtips.in

LetX={1,2,3,4}andY={2,4,6, 8,10} and R= {(1, 2), (2, 4), (3, 6), (4, 8)}. Show thatR is
X

a function and find its domain, co-domain and range ? A . ;
[ 19—y ‘—o \“
Solution : Thus all elements in X have only one image in Y. Therefore R is a function. 4, »—*
- . : - : a6
Domain X = {1, 2,3, 4}; Co-domainY = {2,3,6,8, 10}; Range of /= {2,4,6,8}. | wf/ﬁs !
W

Arelation ‘f” is defined by f(x) =x*> — 2 where, x € {—2,—1, 0, 3} (i) List the elements of /
(i) If fa function ?
Solution : f(x)=x> -2 wherex €{—2,-1,0,3} (i) f{-2)=(2y-2=2;
B =P —2=-1
f(0)=(0)y-2=-2:13)=(@)y-2=7
f={(-2:2), (-1,~1). (0, ~2), @. 7)}
(ii) each element in the domain of fhas a unique image. Therefore f'is a function.

Letf={(x,»)|x,y € Nandy = 2x} be a re lation on N. Find the domain, co-domain and range.

Is this relation a function ? . 7\
Solution : Given f= {(x, y) | x, y € Nand y = 2x} [ 23 aial
o . . _ | i3 ) =g )
Domain = {1, 2, 3,4,....} Co-domain= {1,2,3,4, ..} Range={2.4,6.8....} | , :
Since all the elements has unique element  Yes, fis a function. ‘ :
Let f(x) =2x+5.Ifx = 0 then fina J(X+2)-/(2) B
X \
Solution : f(x) =2x+5 \

fx+2) =2(x+2)+5 =2c+9
f2) =2(2)+5 =9
SE+D)-f(x)_20+9-9 ’

X X \ .

Let X = {3, 4, 6, 8}. Determine whether the relation R = {(x, f(x)) | x € X, f(x) =x* + 1} is a
function from X to N ?
Solution : X ={3,4,6,8} Given R = {(x, f(x)) | x € X, flx)=x*+ 1}

x=31(x)=£f3)=9+1=10 x=6T(x)=1(6)=36+1=37
x=4=>1fx)=1f4)=16+1=17 x=8=1f(x)=1(8)=64+1=65
R = {(3. 10), (4, 17), (6.37). (8, 65)} .. TherelationR : X — N is a function.

An open box is to be made from a square piece of material, 24 cm on a side, by cutting equal
squares from the corners and turning up the sides as shown in the figure. Express the
volume V of the box as a function of x.

Solution :1 = b=24—-2xcm, height=x cm.
- Volume of the box, V =Ibh =(24-2x) (24 -2x) x = (24 -2x)*x
= (576 + 4x* — 96x) x

=4x3 - 96x> + 576x
.. Volume is expressed as a function of x.

A function fis defined by f(x) =3 — 2x. Find x such that f(x*) = (f (x))~
Solution :  f(x) =3-2xand f(¥) =(f(x))

D 3-2x =(3-%) D 3-2¢2 =9+4x2-12x = 6xX2—-12x+6 =0
= ¥—-2x+1 =0
= (x-1)* =0
= x =1 (twice)
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A plane is flying at a speed of S0O0km per hour. Express the distance 4 travelled by the plane as
function of time fin hours.

Solution : Speed of the plane =500 km /h - Distance =Time x Speed = 500t

Let f be a function from R to R defined by f(x)=3x — 5. Find the values of @ and b given
that (a, 4) and (1, b) belong to f.

Solution: 3a—-5=4=>a=3
3(1)—-5=h3b=~7

IfA={2,-1,0,1,2} andf: A — B is an onto function defined by f (x) = x> + x + 1 then find B.
Solution : A={-2,-1,0,1,2}andf(x)=x*+x+1 f(-2)=(-2) +(-2)+1=3;
FED =1+ D)+1=1;
f0=0"+0+1=1;
f()=12+1+1=3
f(2)=22+2+1=17
fs an onto function, range of f= B = co-domain of £ Therefore, B = {1, 3, 7}.

The Cartesian product A x A has 9 elements among which (-1, 0) and (0, 1) are found.
Find the set A and the remaining elements of A < A.

Solution : n(A x A)=9and (-1, 0), (0, 1) e Ax A A= {10 1}
set A and the remaining elements of A x A= {(~1,-1), (-1, 1), (0. -1). (0, 0). (1, 1), (1,0), (1, 1)}

Find the domain of the function
JSx)= \/1+\/1 —1-x%-

Solution : If x> 1 and x <-— 1, f(x) leads to unreal .. The domain of (x) = {-1, 0, 1}

Write the domain f(x)= e

Solution :

ng real

Ifx=9,f(x) > The domainisR — {9}

Write the domain g(x)=+x-2
Solution : The function exists only if x>2 .. The domain is [2, «0).

Let A= {-1, 1} and B = {0, 2}. If the function /: A — B defined by f'(x) = ax + b is an onto function ?
Find « and b.

Solution : : f(-1)=0=>-a+b=0—(1) Solving(l)and(2) 2b =2 =p =1
f(1)=2:>a+b=2_ — @) = a =1 La=1,b=1

If the ordered pairs (x* — 3x, y* + 4y) and (- 2, 5) are equal, then find x and y.
Solution : Given (x> —3x,)* +4y)=(-2,5)

oxl-3x=-2 y2+4_v=5

=x2-3x+2=0 [y +4y-5=0

=>E-2)(x-D)=0|(»+5(@-1)=0

o= ] y=-5,1

LetA={1,2}and B={1,2,3,4},C=1{5, 6} and D = {5, 6, 7, 8}. Verify whether
A xCis asubset of BxD =?

Solution : A= {1,2}, B={1,2,3,4},C={5,6}, D={5,6,7,8}
AxC={(1,5).(L 6). (2. 5). (2. 6)}
B x D = {(1,5), (1, 6), (1, 7), (1, 8). (2, 5), (2, 6). (2.7). (2. 8). 3. 5). (3, 6), (3, 7). (3. 8). (4, 5). (4, 6).

. 4.7),(4.8).}
Clearly A x C is a subset of B x D.
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Let A= {9, 10, 11, 12, 13, 14, 15, 16, 17} and let f: A — N be defined by f'(n) = the highest prime
factor of n € A. Write fas a set of ordered pairs and find the range of f.
Solution :  f={(9, 3),(10,5). (11, 11),(12,3)., (13, 13), (14,7),(15,5), (16, 2), (17, 17)}

Range of f={2,3, 5,7, 11, 13, 17}

Determine whether the graph given below represent functions. Give reason for your answers
concerning each graph. @ ’w (ii)
1 11

Solution :
(i) The curve do not represent a function since it meets y-axis at 2 points.
(ii) The curve represents a function as it meets x-axis or y-axis at only one point.
(iii) The curve do not represent a function since it meets y-axis at 2 points.
(iv) The line represents a function as it meets axes at origin.
LetA={1,2,3,4} and B=N. Let f: A — B be defined by f (x) = x* then, (i) find the range of f°
(ii) identify the type of function
Solution : A={1,2,3,4},B=N f(x) =x _ '
x=1> f(1) =1 x=3> f@3) =27 (diff. elements have diff. images)

x=2> f(2) =8 x=4> f(4) =64 (Range # co-domain) N 1 §
(i) Range of f= {1, 8,27,64} (i) / is one-one and fis into fid—sfi)

LetA={1,2,3},B=1{4,5,6,7 and f= {(1, 4), (2.5), (3, 6)} be a function from A to B. ,' 1. ”‘|L "
Show that fis one-one but not onto function.

|
Solution: A= {1,2,3}.B={4.5, 6,7} :f={(14).(2.5). (3, 6)} il
dif ferent elements in A are different images in B.

Hence f is one-one function. Note that the element 7 does not have any pre-image in A
Hence f is not onto.

Show that the function f: N — N defined by f (m) = m* + m + 3 is one-one function.
Solution :

Givenf: N — N defined by f(m)=m> +m + 3
m=1= f(1)=1+1+3=5\ mM=3> f(3)=9+3+3=15
m=2=>f(2)=4+2+3=9 m=4= f(9H=16+4+3=23 ...........
dif ferent elements in N are different images in N .. fis one-one function.
Show that the function f': N — N defined jf(x) =2x—1 is one-one but not onto.
Solution :  Given f: N — N defined by f(x) = 2x — 1.
=12 f()=22%1 =32 f@3)=6~1=5
F=0on fO=A-1=8 242 F@~8=157 s
dif ferent elements in N are different images in N .. fis one-one function.
.. Range # Co-domain. .. f' is not on-to.
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The line p passes through the points (3, —2). (12, 4) and the line g passes through the points (6, —2)
and (12, 2) . Is p parallel to ¢ ?

& pe i 4 Y=
Solution :  Tpe glope = 227% The slope of line p is m = (4)=( ): s 8 s
X, —x (12)-(3) 12-3 9 3

(2)-¢2)_2+2 _4_2
(12)-(6) 12-6 6 3

Thus, slope of line p =slope of line g. Therefore, line p is parallel to the line g.
The line r passes through the points (-2, 2) and (5, 8) and the line s passes through the points (-8,7)
and (=2, 0). Is the line » perpendicular to s ?

Solution :  The slope = Y2~ N

The slope of line g is m,=

X, — X
The slope of line ism = (&)-(2) 8-2_6
(5)-(-2) 542 7
The slope of line s is m, AT ] Bd
° (2)-(-8) -—2+8 &6
The product of slopes = Exi:_1 Thatis, mm, =—1
7 6 B

Without using Pythagoras theorem, show that the points (1,-4) , (2, =3) and (4, —7) form a right
angled triangle.

Solution : Let the given points be A(1, — 4) , B(2,-3) and C(4,-7) .
= -7+3 4
The slope of AB = 3+4=l:1 The slope of BC = =—=-2
2-1 1 4-2 2
44 =3 B B
The slope of AC = ™, = = =-1 Slope of AB slope of AC =(1)(—1)=-1

AB is perpendicular to AC. ZA=90° Therefore, AABC is a right angled triangle.
If the three points (3, —1), (a, 3) and (1, -3) are collinear, find the value of a.

Solution : - Slope of AB = Slope of BC

4 -6

= =>4-4a=-6a+18 = 2a=14 = a=7
a-3 1-a .

Find the slope of a line joining the points (sin 6, — cos 6) and (- sin 6, cos 0)
Solution : ¥, —» _ cosO+cosH 2cosH

m= — > = : =—cot0

X, —x  —sinf-sin6O —2sin 6

Show that the given points are collinear (-3, —4), (7, 2) and (12, 5).
Solution : Given points are A (=3,—4),B (7, 2), C (12, 5)

2+4 6 3 -
Slopeof AB=——- =— == slopeofBC=¥ :_3.

kN 10 5 12-7 5
.. Slope of AB = Slope of BC - A, B, C are collinear.

What is the slope of a line perpendicular to the line joining A (5, 1) and P where P is the mid-point

of the segment joining (4, 2) and (-6, 4).
: -6 2
Solution : p js the midpoint of (4, 2), (-6.4) = P= [#,#) =3
o y=%_ 3— % =
Slope of the line joining A (5, 1), P(-1,3) m= b e N
Xy—% —1-5 -6 3

.. Slope of the line perpendicular =3
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The line through the points (-2, @) and (9, 3) has slope —% . Find the value of a.

Solution : 3 . -
e 1 —=a). = 3—a -1
Slope of the line joining (-2, a), (9,3)= —— = =— = =— =6-2a=-11
P . R 2 942. 2 11 2 17
= 2a=17 -'-G=?
The line through the points (-2, 6) and (4, 8) is perpendicular to the line through the points

(8, 12) and (x, 24). FInd the value of x.

8-6 2 1
Solution : ine joining (— m=——=—==
olution :  Slope of line joining (-2, 6), (4, 8) e & A
Slope of line joining (8, 12), (x, 24) m, = A-le = A
B x—-8 x-8
3 ; y 1o L2 4
Since two lines are perpendicular, = 3 X == -1 = " =-1= —-x+8=4= x=4
. X =

Find the intercepts made by the line 4x — 9y + 36 = 0 on the coordinate axes.
Solution : put x=0 = 4x=-36 xintercepta=-9
put ¥y=0 = -9 +36=0. —9y =-36 = yinterceptb =4
Show that the straight lines 2x + 3y —8 = 0 and 4x + 6y +18 = 0 are parallel.
gtl’g};{ci(g;‘ t:he straight line 2x + 3y -8 =0is m; = N = -
coefficient of y 3
Slope of the straight line 4x + 6y +18 =01is m, = %4 = _?2

That is, slopes are equal. Hence, the two straight lines are parallel.

Here, m, =m,

Show that the straight lines x — 2y + 3 =0 and 6x + 3y + 8 =0 are perpendicular.

=l 1

Solution :  Slope of the straight linex —2y+3=01is m = ) = 5

Slope of the straight line 6x+ 3y +8=01is m, = 3o =2
1
Now, m, xm, = EX(—Z): —1 Hence, the two straight lines are perpendicular.

Find the equation of a straight line which is parallel to the line 3x —7y = 12 and passing through
the point (6, 4).
Solution : Equation of the straight line, parallel to 3x—7y—12=0is3x— 7y +k=0
3(6)-7(4)+k=0 = k=28-18=10
the required straight line is 3x =7y +10=0.

Find the equation of a straight line perpendicular to the line y =—x— 7 and passing through the
point (7, — 1). i 3
Solution : The equation y = ;x— 7 can be written as  4x —3y —21=0.

Equation of a straight line perpendicular to 4x—3y—21=0is3x+4y+k=0

Since it is passes through the point (7,-1),  21-4+k=0we get, k=—-17

the required straight line is 3x +4y—17=0.
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Find the equation of a straight line passing through (5,7) and is (i) parallel to X axis
(ii) parallel to Y axis.
Solution : (1) The equation of any straight line parallel to X axis is y=b

The required equation of the line is y=7.

(i1) The equation of any straight line parallel toY axis is x=c
The required equation of the line is x =35.
Find the equation of a straight line whose Slope is 5 and x intercept is —9

Solution : Given, Slope = 5, X intercept, d =—9
The equation of a straight lineis y =m(x-d) vy= 5(x+9) y=5X+45

Find the equation of a line passing through the point (3, — 4) and having slope —5
Solution : Given slope of the line is — gand (3,—4)is a point on the line.
y=y,=m(x—x) y+4=— %(x_:;) 5x+7y+13=0.

Find the equation of a straight line which has slope —5 and passing through the point (-1,2).-
4

- . =5 . . : . -
Solution : g]ope of the line is G and (-1, 2) is a point on the line. .. its equation is y — Yy, =mr—x)
=5
::>y—2=7(x+l) =4y-8=-5x-5 =5x+4y-3=0

Two buildings of different heights are located at opposite sides of each other. If a heavy rod is attached
joining the terrace of the buildings from (6, 10) to (14, 12), find the equation of the rod joining
the buildings ?

Solution: Y~ _ X—X -0 -8 i

— e o
Yo— N Xy —X 12—<10 11-—-6 2 3

= x—4y+34=0.

Find the equation of a straight line passing through the mid-point of a line segment joining
the points (1,-5), (4,2) and parallel to (i) X axis (ii) Y axis
Solution :  Equation of a Straight line parallel to the Y axis isx = c.

Equation of a straight line parallel to X axisisy = b

Mid point of the line joining the points (1.-5).(4,2)is = [xl +tx, Nty }:(”4,*5”):(2,‘_3
2 ° 2 2 2 2 2

(i) Parallel to x-axis is y = _% (ii) Parallel to y-axisis x= %

Determine the sets of points are collinear ? (@, b +¢), (b, ¢ +a) and (c, a + b)

Solution : . LT = b ¢ a
Area of triangle = > [b+cXc+aXa+bxb+c}

=%[(a2 +b* +¢" +ab+bc+ca) —(a* +b* + % + ab+bc +ca)] =l[0] =0
- .. The 3 points are collinear. .

If the straight lines 12y = —(p + 3)x +12, 12x — 7y = 16 are perpendicular then find P’-
Solution : 12y =—(p+3)x+12,

=>((@+t3)x+12y=12 and 12x — 7y = 16 are perpendicular
_—(p+3) ~(p+3) 12_

= p=4
12 12 7

12
my nm, = 7 m xm,=-1

Kindly send me your district question papers to our whatsapp number: 7358965593



https://www.padasalai.net/
https://www.padasalai.net/

www.Padasalai.Net www.CBSEtips.in

Determine the sets of points are collinear ? { _%,3} , (-5, 6) and (-8, 8)

. ; - -5 -8 -]
Solution : Area of triangle :%[ % A} = %[(—3—40— 24)—(-15-48-4)]
3 6 8 3 =

1 i P
= 1-67-(67)] = S©=0

.. The 3 points are collinear.

Find the value of p’. Vertices Area (5q. units)

(@, p), (5, 6), (5, -2) 32

Solution : Area of triangle 1lp 5 5 P
=— =32
2 [ P Mg N P

= (6p—10+5p)—(5p +30-2p)=64 = (11p—10)—(3p+30) =64

=>8=104 > pP= 104 =>p=13
8

If the points (2, 3), (4, @) and (6, —3) are collinear , then find the value of ‘@’

Solution : l 5 . 8 2 =0
213 a -3 3

=((2a-12+18)-(12+6a—-6)=0
= 2a+6)—(6a+6)=0 = -4a=0 =>a=0

If the points (—a+1, 2a) and (—4 — a, 6 — 2a) are collinear then find the value of ‘@’

Solution : 1 a —a+1 e
E[Z—Za\lza \6—2(1\2—20}

=8a’ +4a-4=0 =2a*+a-1=0 =a=-1, —

2
Find the slope of a line joining the given points (_l l) andl [ % 3
3°2 77
EMe) 75 =
Solution : Iheslopez-v3_-v‘ A 7 2/ -1 2 _ 14 =_ix2:_i_
X, — X (g )_(_1) 2.1 6+7 14713 26
7/ M3/ 7 3 21
Find the slope of a line joining the given points (14, 10) and (14, —6)
Solution : The slope = LN _60)-10) ~6-10 _16, The slope is undefined.

x,-x (14)-(14) 14-14 0
Show that the points (-2, 5), (6, —1) and (2, 2) are collinear.

Solution : The vertices are A (-2.,5), B (6, —1) and C (2,2). The slope = Y2=N
Xy, =X
-1)— ] o
Slope of AB W 3_S6 =
(6)-(-2) 6+2 8 4
2)-¢1 3
Slope of BC =( i 2+l 3.3

(2)-(6) 2-6 4 4
We get, Slope of AB = Slope of BC.
Hence the points A, B and C are collinear.
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Find the slope and y intercept of \/§x+(l —x/glv=3.
Solution : , _ \[3 b=(l—\/§) c =_3
" -3 343
Slope of the line = = = 3
b [1= ﬁ) 2

Interecept on y-axis = — iy (-3) _ 3+ 33
b 1— \/5 i)

Find the equation of a line whose inclination is 30° and making an intercept -3 on the Y axis.

1 .
Solution : Given 6 =30°= m= tan 30° = ﬁ and y - intercept=—3

:>y=Lx—3 =>\/§y=x—3«/§

\/5 :>x—\/§v—3\/§=0

Find the equation of a line through the given pair of points ( Z,E)and ( < _2)
3 2"

The required equation of the lineis y=mx+c

. . . 2) (-1 : Yeh e X—X%
Solution : Given points are | 2,= |,| —,-2| two-point form = :
3 2 =N X=X
2
S L = iE g Vg —
3 x~2 3y-2 x-2 _ 392 Z4 15 Pibx—32 =516x-15p—-22=0
Z =l -8 - -8 —5 :
T ot
3 .2 2

The equation of a straight line is 2(x—y)+5=0.Findits slope, inclination and intercept
on the Y axis.
Solution: 2 (x—y)+5=0 >2x-2y+5=0
; ) . —a — .. i
1) Slope of the line = 5 :_—2 =
ii) The slope of the straight line is m = tan 6
Slope of theline=1 -+ tan®=1 . 6=45°.

. =ic Q@ .
1ii) Interecept on y-axis = 5 = = - y - intercept = %
2

The hill in the form of a right triangle has its foot at (19, 3) . The inclination of the hill to the
ground is 45°. Find the equation of the hill joining the foot and top.

Solution : .. Equation of slope m=tan45° =] and passing through C(19, 3)
= y-y=mx-x) >y-3=1(x-19) =x-y-16=0.
Find the value of ‘a’, if the line thl‘ouéh (-2, 3) and (8, 5) is perpendicular to y=ax+2.
Solution :

Stope oethie e N (2.3, @5, =3 2l 0% 2 el
¥ SR x,—-x 8+2 10 ol
. =& —-a
Slope of the liney =ax+2 = ax=y +2 =0 Slope ofthelme=T =—1 = m,=a

mm, = -1 :>§><a:—l = a=-5
Find the equation of a straight line passing through (5,-3) and (7, —4).
Y=—h _X—% y+3 =x-3
= = = =
V=N X%—Xx —4+3 7-3

Solution :

= 2y+6=—x+5 = x+2y+1=0.

The equation of the required straight lineis _x +2y+1=0.
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