"

10t Mathematics
N English Medium

2022-2023

“ Learning Guide

/K \bﬂvg

Chair Person

Mr. R. SWAMINATHANAN M.sc., M.Ed., M.Phil.,
CEOQ, Sivagangai

Mr. S. SHAMNUGANATHAN M.sc., M.Ed., M.Phil,,
DEO, Devakottai

Mr. K. MUTHUSAMY M.A., M.Ed,,
DEO, Sivagangai

Mrs. C. BALATHIRIPURASUNDARI M.A,, M.Ed., M.Phil,,
DEO (Incharge), Thiruppathur



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

www.Padasalai.Net www.CBSEtips.in

Co-ordinator

Mr. S. Kanagaraj M.Sc., M.Ed,,
Head Master
Alangudiyar Street Municipal High School
Karaikudi

Compilation & Creation

Mr. M. PALANIYAPPAN M.Sc,, M.Phil, B.Ed, = Mr. M. PALANIAPPAN M.Sc., M.Phil., B.Ed,,

BT Assistant BT Assistant
RMHS, Karaikudi GHS, Sirugapatti
Mr. L. LAKSHMANAN M.Sc,, B.Ed,, Mrs. S. GOMATHI JEYAM M.Sc., M.Phil,, B.Ed,,
BT Assistant BT Assistant
SMSVHSS, Karaikudi RMHS, Karaikudi
Mr. P. RISHIKESAVAN M.Sc., M.Phil., B.Ed,, Mrs. A. ARUL DEEPA M.Sc., M.Phil., B.Ed,,
BT Assistant BT Assistant
GHSS, Salaigramam GHSS(G), Sivagangai

Mr. A. SENTHIL KUMARAN M.Sc., M.Phil,, B.Ed., Mrs. S. UMADEVI M.Sc.,, M.Phil,, B.Ed.,
BT Assistant BT Assistant
APGHSS(B), Thiruppathur Government Model HSS, Keelapoongudi

ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ



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

www.Padasalai.Net t www.CBSEtips.in

ONE MARK QUESTIONS
BOOKBACK

RELATIONS AND FUNCTIONS

1.If n(AXB)=6 and A={1, 3} then n(B) is
A1 (B) 2 (C)3 (D)6

2. A={a,b,p}, B={2,3}, C={p,q,r,s} then n[(A U C) X B] is
(A)8 (B) 20 (C)12 (D) 16

3.IfA = {1,2}, B = {1,2, 3, 4}, C = {5,6}and D = {5, 6,7, 8} then state which of the following
statement is true. (A) (AxXC) c (BxD) (B) (BxD) € (AxC)
() (AxB) c (AxD) (D) (DxA) c (BXxA)

4. If there are 1024 relations fromaset A = {1,2,3,4,5} to aset B, then the number of elements in
B is A3 (B) 2 ©4 (D)8

5. The range of the relation R = {(x,x?) | x is a prime number less than 13} is
(A){2,3,5,7} (B){2,3,5,7,11} (C) {4,9,25,49,121} (D) {1,4,9,25,49,121}

6. If the ordered pairs (a + 2, 4) and (5,2a + b) are equal then (a,b) is
A) (2,-2) (B) (1) © (2,3) (D) (3,-2)

7.Let n(A) = m and n(B) = nthen the total number of non-empty relations that can be defined from A
to B is (A) m™ (B) n™ (c)2mt—1 (D) 2mn

8.1f {(a, 8), (6,b)} represents an identity function, then the value of a and b are respectively

(A) (8, 6) (B) (8,8) (© (6,8) (D) (6,6)

9.Let A = {1,2,3,4} and B = {4,8,9,10}. Afunction f: A4 > B givenby f = {(1,4), (2, 8),(3,9), (4,10)}
isa (A) Many-one function (B) Identity function
(C) One-to-one function (D) Into function

10.If f(x) = 2x? and g(x) =%, then fog is

@ 5 ®) = (©) o ® =

11.1If f: A -» B is a bijective function and if n(B) = 7, then n(4) is equal to
(A) 7 (B) 49 o1 (D) 14

12.Let f and g be two functions given by f=1{00,1),(2,0),(3,—4),(4, 2),(57)}
g =1{(0,2),(1,0),(2, 4),(—4,2),(7, 0)} thentherangeof fog is
(A) {0,2,3,4,5} (B) {-4,1,0,2,7} (© {1,2,3,4,5} (D) {0, 1, 2}

13.Let f (x) =V 1+x? then A) fixy) = f)-f(¥) (B) f(xy) = f(X)-f(¥)
© fxy) < f(x).f(y) (D) None of these

14.1f g ={(1,1),(2,3),(3,5),(4,7)} is a function given by g(x) = ax +  thenthevaluesofa and f
are A) (-1,2) (B) (2, 1) © (-1, -2) (D) (1,2)
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15. f(x) = (x + 1) — (x —1)3 represents a function which is
(A) linear (B) cubic (C) reciprocal (D) quadratic

NUMBERS AND SEQUENCES

1. Euclid’s division lemma states that for positive integers a and b, there exist unique integers g and
r such that a = bq + r, where r must satisfy

A 1<r<b (B0 <r<b (C)0 <r<b>b Mo<r<hb

2. Using Euclid’s division lemma, if the cube of any positive integer is divided by 9 then the possible
remainders are (A)O,1,8 (B)1,4,8 ©0o0,1,3 (D)1,3,5

3.Ifthe HCF of 65 and 117 is expressible in the form of 65m — 117, then the value of m is
(A) 4 (B) 2 1 (D)3

4. The sum of the exponents of the prime factors in the prime factorization of 1729 is
A1 (B)2 (C)3 (D) 4

5. The least number that is divisible by all the numbers from 1 to 10 (both inclusive) is
(A) 2025 (B) 5220 (C) 5025 (D) 2520

6. 74 = (mod 100) (A) 1 (B) 2 ©)3

7. Given F; =1, F, =3 and E, =F,_; +F,_, then Fs is
A)3 (B)5 ©8 (D) 11

8. The first term of an arithmetic progression is unity and the common difference is 4. Which of the
following will be a term of this A.P. (A) 4551 (B) 10091 (C) 7881 (D) 13531

9.1f 6 times of 6th term of an A.P.is equal to 7 times the 7% term, then the 13t term of the A.P.is
(A)O (B)6 7 (D) 13

10. An A.P. consists of 31 terms. Ifits 16th term is m, then the sum of all the terms of this A.P. is
(A) 16 m (B) 62m (C)31m (D) > m

11.In an A.P,, the first term is 1 and the common difference is 4. How many terms of the A.P. must be
taken for their sum to be equal to 1207?

(A) 6 (B) 7 (c)8 (D)9

12.1f A =25 and B =26*%+ 263 4+ 262 + ...+ 2% which of the following is true?
(A) B is 2°* morethan A (B) A and B are equal

(C) B islargerthan A by 1 (D) A islarger than B by 1

31 1 1 .
13. The next term of the sequence —, =, —, —, ... is
16’ 8’ 12’ 18

1 1 2 1
A (B) - © 3 D) &
14. If the sequence tq, t,, t3,.. arein A.P. then the sequence tg, t;, tig,... 1S

(A) a Geometric Progression (B) an Arithmetic Progression
(C) neither an A.P. nora G.P. (D) a constant sequence

15. Thevalue of (13 +23+33+--+15%) — (1+2+3+..+15) is
(A) 14400 (B) 14200 (C) 14280 (D) 14520
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1. A system of three linear equations in three variables is inconsistent if their planes
(A) intersect only at a point (B) intersect in a line
(C) coincides with each other (D) do not intersect

2. The solution of the system x+y—3z=—-6, —7y+7z=7, 3z=9 is
(A)x=1y=22z=3 B)x=-1,y=2,2z=3
O x=-1,y=-2,2z=3 D) x=1,y=-2,2z=3

3.1f (x — 6) isthe HCF of x? —2x — 24 and x? — kx — 6 then the value of k is
A)3 (B)S ©)6 (D)8

21y% — 42y + 21 7(y? -2y +1)

T )2 ) 52 (0) 222

3y2 (21y-21)

2 2
5. 9% + y_12 is not equal to (A) y;l (B) [y + ﬂ © [y — %] +2

x%2-7x+40 x24 7x+40
(4) (x—5)(x+5) (B) (x—5)(x+5)(x+1)
x%-7x+40 X2+ 10
———————————— D - TNy
(C) (x2—25)(x+1) (@) (x2-25)(x+1)

256 x8 y4 z10

is equal to
25 x6 y6 z6 q

7. The square root of

x%z* 16| y
y? 5 [xz2

(B) 16|-% ©

x2z%

@ 7|

8. Which of the following should be added to make x* + 64 a perfect square
(A) 4x? (B) 16x? (C) 8x2 (D) —8x?

9. The solution of (2x — 1)? =9 is equal to
A) -1 (B) 2 (C)-1,2 (D) None of these

10. The values of a and b if 4x* —24x3 + 76x? + ax + b is a perfect square are
(A) 100, 120 (B) 10, 12 (C) —120,100 (D) 12, 10

11. If the roots of the equation g?x? + p?x + 12 = 0 are the squares of the roots of the equation
qx* + px +r = 0, then g,p,r arein
(A)A.P (B)G.P (C) BothA.P and G.P (D) none of these

12. Graph of a linear polynomial is a
(A) straight line (B) circle (C) parabola (D) hyperbola

13. The number of points of intersection of the quadratic polynomial x2 + 4x + 4 with the X axis is
(Ao (B) 1 (C) 0or1 (D) 2

1 3 5 7
14. For the given matrix A=|2 4 6 8 ] the order of the matrix AT is
9 11 13 15

(A)2x3 (B)3x2 (©)3x4 (D)4x3

15.1f A isa 2 X 3 matrixand B isa 3 X4 matrix, how many columns does AB have
(A)3 (B)4 ©2 (D)5
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16. If number of columns and rows are not equal in a matrix then it is said to be a
(A) diagonal matrix (B) rectangular matrix
(C) square matrix (D) identity matrix

17. Transpose of a column matrix is
(A) unit matrix (B) diagonal matrix (C) column matrix (D) row matrix

18. Find the matrix X if 2X + (é ;) = (g g)

w2 e %) ©(; 3) ®(; ;)

1 2 1 2 3
19. Which of the following can be calculated from the given matrices A = <3 4) and B= (4 5 6>,
5 6 7 8 9
(i) A% (ii) B? (iii) AB (iv) BA
(A) (i) and (ii) only (B) (ii) and (iii) only (C) (ii) and (iv) only (D) all of these

1 0
20.1f A = ( é % 5;) B = ( 2 -1 > and C = (_g ; ) Which of the following statements are correct?
0

0 -8 20)

. 55 . 2 5 .
iAB+C = (i) BC = < 2 —3) ({i) BA+C = (iv) (AB)C =
(5 5) 4 1o (3 0) (—8 13
(A) (i) and (ii) only (B) (ii) and (iii) only (C) (iii) and (iv) only (D) all of these

GEOMETRY

1. If in triangles ABC and EDF, 48 %, then they will be similar, when

(A) 4B =¢E (B) LZEz <D (C) «B = #«D (D) 2A = «F

2.In ALMN, 4L =60° 2«M =50°. If ALMN ~ APQR then the value of ZR is
(A) 40° (B) 70° (C) 30° (D) 110°

3.1f AABC isanisosceles triangle with £C=90° and AC =5 cm, then AB is
(A) 2.5 cm (B) 5 cm (C) 10 cm (D) 5vV2 cm

4.In a given figure ST || QR, PS =2 cm and SQ = 3 cm. Then the ratio of the area
of APQR totheareaof APST is

(A)25: 4 (B)25:7 (©)25:11 (D) 25:13 E =

5. The perimeters of two similar triangles AABC and APQR are 36 cm and 24 cm respectively.
If PQ = 10 cm, then the length of AB is
2 106 2
(A) 65 cm (B) — - m © 665 cm (D) 15cm
6.1fin AABC, DE || BC. AB =3.6 cm, AC = 2.4 cm and AD = 2.1 cm then the length of AE is

(A)1.4 cm (B)1.8cm (©)1.2cm (D) 1.05cm

7.Ina AABC, AD is the bisector of 2BAC . If AB =8 cm, BD =6 cm and DC = 3 cm. The length of the
side AC is (A)6cm (B4 cm (©3cm (D)8 cm
A

8. In the adjacent figure ZBAC = 90° and AD L BC then
(A) BD - CD = BC? (B) AB-AC = BC?
(C) BD - CD = AD* (D) AB - AC = AD?
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9. Two poles of heights 6 m and 11 m stand vertically on a plane ground. If the distance between their feet
is 12 m, what is the distance between their tops?

(A) 13m (B) 14m (€) 15 m (D) 12.8m

10. In the given figure, PR = 26 cm, QR = 24 cm, £PAQ =90°, PA =6 cm and
QA =8cm. Find £PQR
(A) 80° (B) 85° (C) 75° (D) 90°

R
11. A tangent is perpendicular to the radius at the

(A) centre (B) point of contact (C) infinity (D) chord

12. How many tangents can be drawn to the circle from an exterior point?
(A) one (B) two (C) infinite (D) zero

13. The two tangents from an external points P to a circle with centre at 0 are PA and PB. If ZAPB =70°
then the value of 2AOB is
(A) 100° (B) 110° (C) 120° (D) 130°

14. In figure CP and CQ are tangents to a circle with centre at 0. ARB is another
tangent touching the circle at R. If CP =11 c¢m and BC = 7 cm, then the length
of BR is
(A)6cm (B)5cm (C©)8cm (D)4cm

15. In figure if PR is tangent to the circle at P and O is the centre of the circle, then 2P0Q is
(A) 120° (B) 100° () 110° (D) 90°

COORDINATE GEOMETRY

1. The area of triangle formed by the points (=5, 0), (0, —5) and (5, 0) is
(A) 0 sq.units (B) 25 sq.units (C) 5 sq.units (D) none of these

2. A man walks near a wall, such that the distance between him and the wall is 10 units. Consider the
wall to be the Y axis. The path travelled by the man is

(A) x =10 (B) y=10 C© x=0 M y=0

3. The straight line given by the equation x = 11 is
(A) parallel to X axis (B) parallel to Y axis
(C) passing through the origin (D) passing through the point (0, 11)

4.1f (5,7),(3,p) and (6,6) are collinear, then the value of p is
A3 (B)6 (C)9 (D) 12

5. The point of intersection of 3x —y =4 and x+y =8 is
A 5,3) (B) (2,4) (C) 3, 5) (D) (4,4)

6. The slope of the line joining (12,3), (4,a) is %. The value of ‘a’ is
M1 (B) 4 © =5 (D) 2
7. The slope of the line which is perpendicular to line joining the points (0, 0) and (-8,8) is

(A)-1 (B) 1 © 5 (D) -8

8. If slope of the line PQ is \/—15 then the slope of the perpendicular bisector of PQ is

WV3 (B) -3 © % (D)0

Kindly send me your district question papers to our whatsapp number: 7358965593
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9.If Ais a point on the Y axis whose ordinate is 8 and B is a point on the X axis whose abscissae is 5
then the equation of the line AB is

(A) 8x +5y =40 (B) 8x — 5y =40 (C)x=8 (D)y =5

10. The equation of a line passing through the origin and perpendicular to the line 7x — 3y +4 =0 is
(A)7x—3y+4=0 B)3x—-7y+4=0 (C)3x+7y=0 (D)7x =3y =0

11. Consider four straight lines
(i) 4: 3y =4x+5 (i) l: 4y = 3x—1 (iii) l3: 4y +3x=7 (iv) l4: 4x+3y =2
Which of the following statement is true ?
(A) l; and [, are perpendicular (B) l; and [, are parallel

(C) I, and [, are perpendicular (D) I, and 5 are parallel

12. A straight line has equation 8y = 4x + 21. Which of the following is true
(A) The slopeis 0.5 and the y interceptis 2.6  (B) The slopeis 5 and the y interceptis 1.6
(C) Theslopeis 0.5 and the y interceptis 1.6 (D) The slope is 5 and the y interceptis 2.6

13. When proving that a quadrilateral is a trapezium, it is necessary to show
(A) Two sides are parallel (B) Two parallel and two non-parallel sides.
(C) Opposite sides are parallel (D) All sides are of equal length

14. When proving that a quadrilateral is a parallelogram by using slopes you must find
(A) The slopes of two sides (B) The slopes of two pair of opposite sides
(C) The lengths of all sides (D) Both the lengths and slopes of two sides

15. (2, 1) is the point of intersection of two lines
A x—y—3=0; 3x—y—-7=0 B)x+y=3; 3x+y=7
O3x+y=3, x+y=7 D)x+3y—-3=0 x—y—7=0

TRIGONOMETRY

1
1+tan?0

(A) tan?0 (B) 1 (C) cot?8 (D)0

1. The value of sin?6 + is equal to

2. tan6 cosec?6 — tanf is equal to
(A) sech (B) cot?6 (C) sinf (D) cotB

3.1f (sina + coseca)? + (cosa + seca)? =k + tan’a + cot?a, then the value of k is equal to
A9 (B) 7 ©5 (D)3

4.1f sinf + cos® = a and sec + cosecO = b, then the value of b(a? — 1) isequal to
(A)2a (B) 3a @©o (D) 2ab

5.If 5x = secO and zz tan@, then x? — x—lz is equal to

(A) 25 (B) % ()5 (D) 1

6.1f sinf = cos6, then 2tan?6 + sin?6 — 1 is equal to
-3 3 2 -2
A — (B) © 3 D) <

7.1f x = atanf and y = bsecf then
x2 x2  y? x2  y? x2 2
;=1 (B);—ﬁzl (C);-l'ﬁ:l (D);—b—2=0
8.(1+tan 6 + sec 8)(1 + cotf — cosecB) is equal to
Ao (B)1 (C) 2 (D) -1

9. acotd + b cosecd =p and b cotd + a cosec § = q then p? —q? is equal to
(A) a? — b? (B) b? — a? (C) a? + b? (D) b—a
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10. If the ratio of the height of a tower and the length of its shadow is v/3: 1, then the angle of elevation of
the sun has measure

(A) 45° (B) 30° (C) 90° (D) 60°

11. The electric pole subtends an angle of 30° at a point on the same level as its foot. At a second point ‘b’
metres above the first, the depression of the foot of the pole is 60°. The height of the pole (in metres)

is equal to (A)V3b (B) g © g (D) %

12. A tower is 60 m high. Its shadow is x metres shorter when the sun'’s altitude is 45° than when it has
been 30°, then x is equal to

(A) 41.92m (B) 43.92m (C) 43m (D) 45.6 m

13. The angle of depression of the top and bottom of 20 m tall building from the top of a multistoried
building are 30° and 60° respectively. The height of the multistoried building and the distance
between two buildings (in metres) is

(A) 20,103 (B) 30,53 (C) 20,10 (D) 30,10V3

14. Two persons are standing ‘x’ metres apart from each other and the height of the first person is double
that of the other. If from the middle point of the line joining their feet an observer finds the angular
elevations of their tops to be complementary, then the height of the shorter person (in metres) is

(A) V2 x (B) % ©3% (D) 2x

15. The angle of elevation of a cloud from a point h metres above a lake is 5. The angle of depression of
its reflection in the lake is 45°. The height of location of the cloud from the lake is
(A) h(1+tanf) h(1-tanp)

1-tanp (B) 1+tanf (C) htan(45° - B) (D) none of these

MENSURATION

1. The curved surface area of a right circular cone of height 15 ¢cm and base diameter 16 cm is
(A) 60w cm? (B) 681 cm? (C) 120 cm? (D) 136 cm?

2. If two solid hemispheres of same base radius 7 units are joined together along their bases, then curved
surface area of this new solid is

(A) 4mr? sq. units (B) 6mr? sq. units (C) 3nr? sq. units (D) 87r? sq. units

3. The height of a right circular cone whose radius is 5 cm and slant height is 13 ¢m will be
(A)12cm (B) 10 cm (C)13 cm (D)5cm

4. If the radius of the base of a right circular cylinder is halved keeping the same height, then the ratio of
the volume of the cylinder thus obtained to the volume of original cylinder is

(A)1:2 (B)1:4 (©1:6 (D)1:8

5. The total surface area of a cylinder whose radius is g of its height is

56mh?

2 2
(A) % sq. units (B) 24mh? sq. units (C) % sq. units (D) =5

Sq. units

6. In a hollow cylinder, the sum of the external and internal radii is 14 cm and the width is 4 cm. If its
height is 20 cm, the volume of the material in it is

(A) 56007 cm?3 (B) 1120w cm3 (C) 56 cm3 (D) 36007 cm3

7. If the radius of the base of a cone is tripled and the height is doubled then the volume is
(A) made 6 times (B) made 18 times (C) made 12 times (D) unchanged

8. The total surface area of a hemi-sphere is how much times the square of its radius.

A)m (B) 4n (C)3m (D) 2m
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9. A solid sphere of radius x cm is melted and cast into a shape of a solid cone of same radius. The height
of the cone is

(A)3xcm (B)xcm (C)4xcm (D) 2x cm

10. A frustum of a right circular cone is of height 16cm with radii of its ends as 8cm and 20cm. Then, the
volume of the frustum is

(A) 3328 w cm3 (B) 3228 w cm?3 (C) 3240 m cm? (D) 3340 T cm?

11. A shuttle cock used for playing badminton has the shape of the combination of
(A) a cylinder and a sphere (B) a hemisphere and a cone
(C) a sphere and a cone (D) frustum of a cone and a hemisphere

12. A spherical ball of radius 7; units is melted to make 8 new identical balls each of radius 7, units. Then
Tty s (A)2:1 B)1:2 ©4:1 (D)1:4

13. The volume (in cm?) of the greatest sphere that can be cut off from a cylindrical log of wood of base
radius 1 cm and height 5 cm is (A) % /4 (B) ?n (C) 57 (D) 23—07'[

14. The height and radius of the cone of which the frustum is a part are h; units and r; units
respectively. Height of the frustum is h, units and radius of the smaller base is r, units. If

h,: hy=1:2 then rp: 1y is (A)1:3 (B)1:2 @©2:1 (D)3:1

15. The ratio of the volumes of a cylinder, a cone and a sphere, if each has the same diameter and same
height is (A)1:2:3 (B)2:1:3 (€)1:3:2 (D)3:1:2

STATISTICS AND PROBABILITY

1. Which of the following is not a measure of dispersion?
(A) Range (B) Standard deviation (C) Arithmetic mean (D) Variance

2. The range of thedata 8, 8, 8, 8, 8...8 is
(A) O B 1 ©) 8 (D) 3

3. The sum of all deviations of the data from its mean is
(A) Always positive (B) always negative (C) zero (D) non-zero integer

4. The mean of 100 observationsis 40 and their standard deviation is 3. The sum of squares of all
observationsis (A) 40000 (B) 160900 (C) 160000 (D) 30000

5. Variance of first 20 natural numbersis (A) 32.25 (B) 44.25 (C) 33.25 (D) 30

6. The standard deviation of a data is 3. If each value is multiplied by 5 then the new variance is
(A)3 (B) 15 (©5 (D) 225

7. 1f the standard deviation of x,y,z is p then the standard deviation of 3x +5, 3y +5, 3z+5is
(A) 3p+5 (B)3p @Op+5 (D)9p + 15

8. If the mean and coefficient of variation of a data are 4 and 87.5% then the standard deviation is
(A) 3.5 (B)3 (C) 4.5 (D) 2.5

9. Which of the following is incorrect?
(A) P(A)>1 B)o<sprPA <1 (€ P@)=0 D)PA)+PA)=1

10. The probability of a red marble selected at random from a jar containing p red, q blue and r green
marbles is (A) —2 (B) —£ (C) 2o (D) 2T

p+q+r ptq+r p+q+r p+q+r

11. A page is selected at random from a book. The probability that the digit at units place of the page
number chosen is less than 7 is (A) % (B) 1—70 © % (D) %

% 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

12. The probability of getting a job for a person is g If the probability of not getting the job is 2 then the
value of x is (A)2 (B) 1 (©3 (D)1.5
13. Kamalam went to play a lucky draw contest. 135 tickets of the lucky draw were sold. If the

probability of Kamalam winning is é, then the number of tickets bought by Kamalam is
(A)5 (B)10 (C) 15 (D) 20

14. If a letter is chosen at random from the English alphabets {a, b, ..., z}, then the probability that the
letter chosen precedes x (A) % (B) %3 (D) 216

15. A purse contains 10 notes of Rs.2000, 15 notes of Rs.500, and 25 notes of Rs.200. One note is drawn
atrandom. What is the probability that the note is either a Rs.500 note or Rs.200 note?

@) 1 ® = © 2 (D) £
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GEOMETRY & GRAPH
QUESTION BANK-2022

GEOMETRY - Constructions

SIMILAR TRIANGLES :- (Big to Small)

Construct a triangle similar to a given triangle PQR with its sides equal to

corresponding sides of the triangle PQR ( scale factor % <1)

Construct a triangle similar to a given triangle PQR with its sides equal to 3

corresponding sides of the triangle PQR ( scale factor g )

Construct a triangle similar to a given triangle LMN with its sides equal to

corresponding sides of the triangle LMN ( scale factor g )

SIMILAR TRIANGLES :- (Small to Big)

Construct a triangle similar to a given triangle PQR with its sides equal to

corresponding sides of the triangle PQR ( scale factor Z >1)

Construct a triangle similar to a given triangle ABC with its sides equal to

corresponding sides of the triangle ABC ( scale factor g )

Construct a triangle similar to a given triangle PQR with its sides equal to 3

corresponding sides of the triangle PQR ( scale factor % )

ITII. TRIANGLES :- (When MEDIAN is given)

7. Construct a APQR in which PQ =8cm, 4R = 60° and the median RG from R to PQ is
5.8 cm. Find the length of the altitude from R to PQ.

Construct a APQR in which QR =5cm, 2P =40° and the median PG from P to QR is
4.4 cm. Find the length of the altitude from P to QR.

Construct a APQR in which the base PQ = 4.5cm, £R = 35° and the median from R to
PQ is 6 cm.
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IV. TRIANGLES :- (When ALTITUDE is given)

10.

15.

VI.
16.

17.

Construct a triangle APQR such that QR =5cm, 4P =30° and the altitude from P to
QR is of length 4.2 cm.

Construct a APQR such that QR =6.5cm, 4P = 60° and the altitude from P to QR
is of length 4.5 cm.

Construct a triangle AABC such that AB =5.5cm, 4C =25° and the altitude from C
to AB is 4 cm.

TRIANGLES :- (When the point of ANGLE BISECTOR is given)

Draw a triangle ABC of base BC =8cm, <A =60° and the bisector of 424 meets BC
at D such that BD = 6 cm.

Draw a triangle ABC of base BC =5.6cm, 2A =40° and the bisector of 4A meets BC
at D such that CD =4 cm.

Draw APQR such that PQ = 6.8cm, vertical angle 50° and the bisector of the vertical
angle meets the base at D where PD = 5.2 cm.

TANGENTS TO A CIRCLE: (Using the Centre)

Draw a circle of radius 3 cm. Take a point P on this circle and draw a tangent at P.

Draw a tangent at any point R on the circle of radius 3.4 cm and centre at P ?

TANGENTS TO A CIRCLE: (Using Alternate Segment Theorem)

Draw a circle of radius 4 cm. At a point L on it draw a tangent to the circle using the
alternate—segment theorem.

Draw a circle of radius 4.5 cm. Take a point on the circle. Draw the tangent at that
point using the alternate — segment theorem.

TANGENTS TO A CIRCLE: (Pair of Tangents or Two Tangents)

Draw a circle of diameter 6 cm from a point P, which is 8 cm away from its centre.
Draw the two tangents PA and PB to the circle and measure their lengths.

Draw the two tangents from a point which is 10 cm away from the centre of a circle of
radius S5 cm. Also, measure the lengths of the tangents.

Draw the two tangents from a point which is 5 cm away from the centre of a circle of
diameter 6 cm. Also, measure the lengths of the tangents.

Take a point which is 11 cm away from the centre of a circle of radius 4 cm and draw
the two tangents to the circle from the point.

Draw a tangent to the circle from the point P having radius 3.6 cm, and centre at 0
point P is at a distance 7.2 cm from the centre.
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GRAPH

GRAPH of VARIATION :- (Direct Variation)

Varshika drew 6 circles with different sizes. Draw a graph for the relationship betweem
the diameter and circumference of each circle (approximately) as shown in the table and
use it to find the circumference of a circle when its diameter is 6 cm.

Diameter (x) em 1 2 3 4 )
Circumference (y) cm 3.1 6.2 9.3 12.4 15.5

A bus is travelling at a uniform speed of 50 km/hr. Draw the distance-time graph and
hence find (i) the constant of variation

(i) how far will it travel in 90 minutes

(iii) the time required to cover a distance of 300 km from the graph.

A garment shop announces a flat 50% discount on every purchase of items for their

customers. Draw the graph for the relation between the Marked Price and the Discount.

Hence find (i) the marked price when a customer gets a discount of Rs.3250 (from Graph)
(ii) the discount when the marked price is Rs.2500

Graph the following linear function y = %x Identify the constant of variation and

verify it with the graph. Also, (i) find y when x =9 (i find x when y = 7.5

A two wheeler parking zone near bus stand charges as below:

Time (in hours) (x) 4 8 12 24
Amount Rs. () 60 120 180 360

Check if the amount charged are in direct variation or in inverse variation to the parking
time. Graph the data. Also, (i) find the amount to be paid when parking time is 6 hrs;
(ii) find the parking duration when the amount paid is Rs.150.

II. GRAPH of VARIATION :- (Inverse Variation)

6.

7.

A company initially started with 40 workers to complete the work by 150 days. Later, it
decided to fasten up the work increasing the number of workers as shown below:

Number of workers (x) 40 S0 60 75
Number of days (%) 150 120 100 80

(i) Graph the above data and identify the type of variation.

(i) From the graph, find the number of days required to complete the work if the
company decided to opt for 120 workers?

(iii) If the work has to be completed by 200 days, how many workers are required?

Nishanth is the winner in a Marathan race of 12 km distance. He ran at the uniform
speed of 12 km/hr and reached the destination in 1 hour. He was followed by Aradhana,
Jeyanth, Sathya and Swetha with their respective speed of 6 km/hr, 4 km/hr, 3 km/hr and
2 km/kr. And, they have covered the distance in 2 hrs, 3 hrs, 4 hrs and 6 hrs
respectively. Draw the speed-time graph and use it to find the time taken to Kaushik
with his speed of 2.4 km/hr.
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Draw the graph of xy =24, x,y >0. Using the graph find, (i) y when x=3 and
(ii) find x when y=6.

The following table shows the data about the number of pipes and the time taken to fill the
same tank

No. of pipes (x) 2 3 6
Time taken (in min) (y) 45 30 15

Draw the graph for the above data and hence
(i) Find the time taken to fill the tank when five pipes are used
(i) Find the number of pipes when the time is 9 minutes

. A school announces that for a certain competitions, the cash price will be distributed for

all the participants equally as shown below

No. of participants (x) 2 10

Amount for each
participant in Rs. (y) 180 36

(i) Find the constant of variation.
(ii) Graph the above data. Hence, find how much will each participant get if the
number of participants are 12.

NATURE of the SOLUTIONS :- (Graphically)

Discuss the nature of solutions of the following quadratic equations
x2+x—-12=0 12. x*-8x+16=0 13. x2+2x+5=0
Graph the following quadratic equations and state its nature of solutions:
x2—9x+20=0 15. x?2—4x+4=0 16. x2+x+7=0

x2=9=0 18. x2—6x+9=0 19. 2x—=3)(x+2)=0

Solving QUADRATIC EQUATIONS :- (Through intersection of lines)

. Draw the graph of y = 2x? and hence solve 2x? —x—6 = 0.

. Draw the graph of y =x? -4 and hence solve x%—x—12=0.

. Draw the graph of y = x? + 4x + 3 and hence find the roots of x>+ x+1=0.

. Draw the graph of y =x? + x —2 and hence solve x?+x—2=0.

. Draw the graph of y = x? —4x + 3 and use it to solve x?—6x+9=0.

. Draw the graph of y =x? + x and hence solve x?+1 = 0.

. Draw the graph of y =x? +3x +2 and use it to solve x?+2x+1=0.

. Draw the graph of y =x? + 3x —4 and hence use it to solve x2+3x—4 = 0.

. Draw the graph of y =x? —5x —6 and hence solve x? —5x — 14 = 0.

. Draw the graph of y =2x?—-3x—5 and hence use it to solve 2x? —4x—6=10

. Draw the graph of y = (x — 1)(x + 3) and hence use it to solve x?—x—6=0
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Relations and Functions
(2 Mark questions)
1A ={2,23}, B={1.4} then find Ax B, AxA.(Exercise 11-1(i))
Solution:
AxB ={223} x {1.4}
={21).(2-4), (:21),(-2-4), (31, (3-4)}
AxA =223}x{2.23}(22),(2-2),(23),(-22),(-2-2),
(-23),(32),(3-2),(33)}

2If A =B = {p.q}thenfind A X B, B X A (Exercise11-1(ii))
Solution:
AxB={p,q}>{p.q}
={(p.p), (p.), (9,p), (a,9)}
BxA ={p a}>{p,q}
={(p,p), (. 9). (4, p), (A, 0)}

3If A={mn},B=¢ then find A B, AxA, B-A.(Exerxcise 11
1(iit))
Solution:

AxB={mn}x{}={}

AxA={m,n}x{m,n}

={(m,m), (m,n), (n,m), (n,n)}

BxA={ }x{mn}={}
4.A=(123}, B={x | x is a prime number less than 10} then A xB,
BxA.(Exercise11.2)

Solution:
A={1,2,3}B={235,7}

AxB={1,2,3}x(2,3,5,7}
=(1,2),(1,3),(1,5),(1,7),(2,2),(2,3),
(2,5)(2,7),(3,2),(3,3).(3,5),(3,7)}

Bx A={2,357}x{123}
={(2,1).,(2,2),(2,3),(3,1),(3,2),(3.3).,(5.1),
(5,2),(5,3),(7,1),(7,2),(7,3)}

Solution:

4.A={123}, B={x | x is a prime number less than 10} then
AxB, BxA. (Exercise11.2)
Solution:
A={123}B={2,35,7}
AxB={1,2,3}x(2,3,5,7}
=(1,2),(1,3),(1.,5),(1,7),(2,2),(2,3),
(2,5)(2,7),(3,2),(3,3).(3,5).(3,7) }
Bx A={2,357}x{123}
={(2,1).(2,2),(2,3),(3,1),(3,2),(3,3),(5.1),
(5.2).(5.3).(7.1).(7,2),(7.3)}
s5If A={135}, B={23}theni) Find AxB,B~xA.ii) AxB=BxA
if not why? iii) Show that. n(A X B) = n(B X A) =
n(A) x n(B).(Example-11)
Solution:
A-B={35} {23}
={(12), (1,3),(3,2), (3,3)(5,2),(5,3)} curren Q)]
B+A ={2,3}x{135}
=H{(2),(2,3)(25)(31)(3,3)(3,5)} e 2)
from (1)and (2) Ax B # Bx A because (1,2) # (2,1) .....
n(AxB)=6,n(BxA)=6
n(A)=2, n(B)=3
»n(AxB)=n(BxA)=n(A) xn(B)
6= 6 =2x3
6 =6 =6
6.AxB ={32),(34),(52),(54)} then A and B.(example12)
Solution:
A ={Set of all first coordinates of to elements A xB}
A ={35)}
B ={Set of all second coordinates of elements of A xB
B=(24}
7.BxA ={(23),(:24),(0,3),(0,4),(3,3), (34)} find A and

B.(exercise11-3)
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A = {Set of all second coordinates of elements BxA}
A={34}
B ={Set of all first coordinates of elements of BxA}
B={203}
8.For Practice
If A={56}, B={4,56}, C={5,6,7} show that Ax A=BxB)n
(CxC).(Exercise11-4).
9.Let A ={3.4,7,8}, B={17,10} which of the followings sets are
relations from A to B? (er.&m.14)
() R={((37).(47).(7:10)8:1)}
i  R.={G1.@12)}
Solution:
AxB={3,4,7,8}x{1,7,10}
={(3,1),(3,7),(3,10),(4,1),(4,7),(4,10),
(7,1),(7,7),(7,10),(8,1),(8,7),(8,10)}
i) R, c AxB
R,isrelation from A to B.
ii) (412) e R,but (412)¢ AxB
R,is not relation from A to B.
10Let A=41237), B={3047}then R, ={(2,-1),(7,7),(1,3)} is
arelation from A to B? (Exercise 1.21)
Solution:
AxB ={1,2,3,7}x{3,0,-1,7}
={13).(1.0).(1L-1).(1.7).(2.3).(2.0),
(2,-1).(2,7).(3,3).(3,0),(3,-2),
(37),(7,3),(7,0),(7,-2), (7, 7}
R, ={(2-1).(7,7)13}
R, c AxB

R, isarelation from A to B.

1A relation R is given by the set {(xy) / y=x.3,
x€{01,2,3,4,5} Determine its domain and range
(exercise12-3)
Solution:

Xx=0=y=0+3=3;

x=1,y=1+3=4

X=2=>y=2+3=5;

Xx=3,y=3+3=6

X=4=y=4+3=7,

Xx=5y=5+3=8

R ={(03).(1,4).(2,5).(3.6),(4.7),(5.8)}

Domain = {012,345}

Range ={34,56,7,8}

12Let A= {1234..45}and R be the relation defined as is
square of anumber A. Write R as asubset of A xA. Also
find the domain and range of R.

Solution:
R={149162536} Rc AxB
Domain ={12,34,5,6}

Range ={14,916,2536}.

13.Try these:
p Q The arrow diagram shows a
relationship between the sets P and
5 3 | Q. Write the relation is (i) set builder
(; : from 9ii) Roster form (iii) what is the
8 domain and range of R. (Example 15)

Solution:

i) Set builder form of R
{(x,yly=x-2,xep,yeq}
ii) Roster from of R= {(533),(6,4), (7,5)}

iii) Domain ={5,6,7}, Range ={34,5}
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1alet X=(3468}, R = {(x, f(x)}| xex, f(X)=x*+1}isa
function from X to N? ( Exercise 13-2)

Solution:
x=3 = f(3)=3°+1=9+1=10
X=4= f(4)=4>+1=16+1=17
Xx=6= f(6)=6°+1=36+1=37
x=8= f(8)=8°+1=64+1=65
R={(310),(417),(6,37),(8,65)}
All elements if x have only one images in y. . R is a
function.
15X ={1234)}, Y ={ 246,810} and R={(12)(24)(36),4,8)} show
that R is a function and find its domain, Co-domain and
range.(Example16)
Solution:
All elementsin x have only onimagesin Y . R isa function.
Domain X={12,34}
Co-domain Y={246,8/10}
Range ={24,6,8}

16.A defined  f(x) = x*—2where

xe{-2,-1,0,3) @) list of elements of f. ii) Is f a function?

relation f s

(example 17)

Solution:
@ f(x)=x*-2,xe{-2-103}
X=-—2= f(-2)=(-2)2-2=4-2=2
x=-1= f(-1)=(-1)*-2=1-2=-1
x=0= f(0)=(0)>-2=0-2=-2
x=3=f(3)=3)*-2=9-2=7

~f={(22),(11),(02), (37)}

(ii) Each elementsis the domain of f hasa unique images.

~fisfunction
17Llet f(x) = 2x + 5if x=O0then find f(x+2)2— e
(Exercise13-5)
Solution:
f(x)=2x+5
f(x+2)=2(x+2)+5
=2X+4+5
f(x+2)=2x+9
f(x)=2x+5
f(2)=2(2)-5
=4+5
f(2)=9
f(x+2)—1(2) _2x+9-9 ZQZZ
X X X

18Given f(x) = 2x — x2 find £ (x) + £(1).
Solution:
f(x)+f(1)=2x=x*+2(1)- (1)
=2x-x*+2-1
=2x-x*+1
19.A function fisdefinedby f(x) = 3 — 2x.Find xsuch
that f(x*) ={f(x))* (Exercise 13-8).
Solution:
f(x2) = {f(x))*
3-2x* =(3-2x)?
3-2x° =9+4x% -12x
3-2x%-9-4x* +12x=0
-6x° +12x-6=0=6x>-12x+6=0
+6,x?-2x+1=0 (x-1)(x-1)=0
x=11
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20.A planeis flying at speed of 500 km per hour. Express
the distance ‘d' travelled by the plane as function to time t
in hours.

Solution:

Distance =time x Speed
d=500t

21For practice, f ={(x,y)/X,y € N*and y = 2x} bea
relation on N. Find the domain, co.-domain, and range. Is
this relation a function? (Exercise 1.3-1)
22Show that the function f : N — N defind f(X) =2x-1is
one - one but not on to. (Exercise 14-4)
Solution:

f:N—>N f(x)=2x-1

x=1=f()=20)-1=2-1=1

x=2=f(2)=2(2)-1=4-1=3

x=3= f(3)=2(3)-1=6-1=5

x=4= f(4)=2(4)-1=8-1="7..........

Every elementsin N have only oneimagein N

~fisone-onefunction
Range # Co.domainin N
~fisnotone tofunction
23Show that the function f :N — N defined by
f (m) =m? + m+3isone - on function.
Solution:
f:N>N f(m=m®+m+3
m=1= f(1)=1>+1+3=1+1+3=5
m=2= f(2)=2°+2+3=4+2+3=9
m=3= f(3)=3°+3+3=9+3=15
m=4= f(4)=4">+4+3=16+4+3=23.......
Every elementsin N have only one image in N.

~f is one - one function.

24Llet A={1234)and B=N.Let f : A— B bedefined by
f(x)=x° then, (i) find the range of f. (ii) identify the type
of function.
Solution:
A=0234} f(x)=x°
x=1=f@)=1=1
x=2=1(2)=2%=8
x=3= f(3)=3°=27
x=4= f(4)=4°=64
Range ={18,27,64}
Each elements in a have only one image on B
~fisone-onefunction.
25Letfbeafunction f : N — N bedefined by f(x)=3x.2,
(i) find theimage of 123.
@) find the preiimages 29,53
(iii) Identify the type of function. (example 115)
f:N>N f(x) =3x+2
x=1=f@Q)=30)+2=3+2=5
x=2= f(2)=3(2)+2=6+2=8
x=3=f(3)=33)+2=9+2=11
(i) Theimages of 12,3 are 581 respectively.

(iDf(x)=29

3X+2=29=x=9
Preimage of 29is 9
f(x)=53

3X+2=53=x=17

Pre.image of 53=17

Pre image of 53is17.
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(iii) Since dif ference elements of N have differentimagesin

the co.domain, the function f is one - one function range

f ={58Mm14.17.}isa proper subset of N, .f isan into function
Thus f is one - one and into function.

26.Letf beafunctionfrom R toR defindby, f(x) = 3x — 5
Find the values of aand bgiven that (a, 4)and (1, b) belong

tof.(example117)

Solution:
(a,4) then f(a)=4
f@Q=4
3a-5=4
=3a=9=a=3
3a.5=4

(1,b) eresfiéo £(1) = b
3(1)-5=b=b=-2
27. f(x) = 3x+2,g(x) = 6x—kandif f og =
g o f then find the value of K. (Example 121)

Solution:
fogx) =gof(x)
flg()] = glf (0]
f@x+k)=9g0Bx—2)
32x+k)—2=203x—-2)+k
6x+3k—2=6x—4+k
3k —k = —4+2
2k=-2 =k = -1
28 f(x)=3x+2,g(x)=6x—kandif f og =
g o f thenfind the value of K. ( Exercise15-2)
fog(x) = gof(x)
flg()] = glf (0]
f(bx—k)=9g0@Bx+2)—k
18x —3k+2=18x+ 12—k
—3k+k=12-2
—2k=10 =k = -5

Solution:

20Findkif f o f(k) = 5 where f(k) = 2k — 1then
find the value of k.(Example 122)

Solution:
fof(k) =5
fl[2k—1] =5
2k—1)—1=5
4k —2—-1=5
4k =8
k =2

30Represent the function f(X)=v2x>-5x+3 as a
composition of two functions.(Example 1.20)
Solution:
f,(x)=2x* -5x+3 and f,(x)=/x
f(x)=v2x? -5x+3
= fz (X)
= fl[ fz (X)]
=f, 0 f,(x)
=f, o f,
31Determine which of the following curves represent

of function? (Example 110)

v
1 3¢

2 |- Y

» ~1] > %! x
/>H 5
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The curvesin fig (i), (iii) don not represent of function
as the vertical lines meet the curves in two points.
The curves in fig (ii), (iv) represent a function as the

vertical lines meet the curve in a at most one point.

5Marks

T Let A={xeN/l<x<4},B={xeW/0<x < 2],

C ={x e N/ x < 3} Then vertify that
) Ax(BUC) =(AxB)U(AxC)

)  Ax(BNC)=(AxB)n(AxC)Example13)
Solution:
A={xeN/l<x<4} A=(273)
B={xeW/0<x<2} B=(0,1)
C={xeN/x<3} C=(1,2)
@) LHS
(BuC)={0,3u{1,2}

={0,1,2}
Ax(BuC)={(2,0),(2,1),(2,2),(3,0),
(3.1).(3.2)}..... (1)
RHS
(AxB)={2,3}x{0,}
={(2,0),(2.1),(3,0),(3,1)}
(AxC)={2,3}x{2,}
={(2.1).(2,2)(3,1).3.2)}
(AxB)U(AxC)={(2,0),(2,1),(3,0),(3,1)}
w{(21),(2,2),(31),(32)}
={(2,.0),(2,1),(2,2),(3,0),
(3.1).3.2)}..2)
M=0®
» Ax(BuUC)=(AxB)U(AxC)

RHS

(i) LHS
(BnC)={03{1,2}
={1}
Ax(BNC)={2,3}x{1}
={(2,1),(3,1)}...(1)
(Ax B) ={2,3}x{0.1}
={(2,0),2.1)(3,0)3.23
(AxC)={2,3}x{1,2}
={(2.1),(2.2),(3.1).(3,2)}
(AxB)n(AxC)={(21),(3D}....(2)
L=(®)
~Ax(BNC)=(AxB)n(Axc)

. A={xeW /x<2}B={xeN/1l<x<4},
€
C ={3,5}

that (1) A><(B uC): (A>< B)U(Ax C)

3. L

(i) Ax(BNC)=(AxB)n(AxC)
(iii) (AUB)xC = (AxC)uU(BxC) (For
practice) (Exercise 1.1-6)

Solution:

A={xeW/x<2}={01}

B={xe N/l<x<4}={2,34}

C ={3,5}

@®LHS
(BUC) ={2,3,4} {35}

={2,3,4,5}

Ax (BuC)={0,1}x{2,3,4,5}
={(0,2),(0,3),(0,4),(0,5),(1,2),

(1,3) (L, 4) (15} e (1)

Verify
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AxB={0,1)}x {234}
={(2,0),(0,3),(0,4),(1,2),(1,3),(1,4)}
AxC={0,1}x{3,5}
={(0,3),(0,5),(1,3),(1,5)}
(AxB) U (AxC) ={(0,2),(0,3),(0,4),(0,5),(1,2),
(1.3),(14),(15)}.....(2)

M=)
Ax(BuUC)=(AxB)U(AxC)

@i)LHS

(BNC)={2,3,4N{3,5}

={3}
Ax(BNC)={0,3x{3}
={03)13)}____(1)

RHS

(AxB)={01}x{2,3,4}

={(0,2),(0,3),(0,4),(1,2),(1,3),(1.4)}
(AxC)={0,3x[3,5}

={(0,3),(0,5),(1,3),(1,5)}.
( AxB)n(AxC)={(0,2),(0,3),(0,4),(1,2),(L3), L4}

{(0.3),(0,5),(1.3),(1L,5)}
={(0,3),(1,3)}..cccvevee. (2)
=2
Ax(BNC)=(AxB)n(AxC)

3.Let A is set of all natural numbers less than 8, B is set of all
prime numbers less that 8, C is set of even prime number,
Verify that

) (ANB)xC =(AxC)n(BxC)

i  Ax(B-C)=(AxB)-(AxC)

(exercise 17)

Solution:
A={1,2,345,6,7}

B ={235,7}
c={2}

@LHS
(AnB)={1,23,456,73{2,357}
={2,35,7}
(ANB)xC ={2,35,7}x{2%}
={(2,2),(3.2),(5,2),(7.2)}....Q0)
RHS
(AxC)={1,23,45,67}x{2}
={(12),(2.2),(3.2),(4,2),(52),(6,2),
(7.2)}
(BxC)={2.3573x{2}
={(2.2)(3.2),(6,2)7.2)
(AxC)N(BxC)={(1.2),(2,2),(3,2),(4,2),(5,2),(6,2),(7,.2)}n
{(2.2),32),(5.2),(7.2)}
={(2,2),(3,2),(5.2),(7,2)}...(2)
(1)=(2
(AnB)xC =(AxC)n(BxC)
ii)LHS
(B-C)={23573-{2%}
={35,7}
Ax(B-C)={12,3,45,6,7}x{357}
={(1.3),(1,5),(1,7),(2,3),(25),(2,7),(33),(35),
(37),(43),(45),(4,7),(53),(55),(5,7),(6,3),
(6,5),(6,7),(7.3),(7,5),(7,1)}......Q)
RHS
(AxB)={1,2,3,4,56,7}x(2,35,7}
={(12),(1,3),(15),(17),(2,2),(2,2),(2,3),(25),(2,7),
(3.2),(33),(35),(3,7),(4,2),(4,3),(4.5),(4,7),(5,2),
(5.3),(5,9),(5,7),,(6,2),(6,3),(6,5),(6,7),(7.2),(7,3),
(7.9),(7,1)}
(AxC)={1,2,3,4,56,7}x{2}
={(12),(2,2),(32),(4,2),(5,2),(6,2),(7,-2)}
(A>< B)— (A>< C)
={(13),(1,5),(1,7).(2,3),(2,5),2,7).(3.3),(35),(3.7)
(4,3),(4,5),(4,7),(5,3),(5,5),(5,7),(6,3),(6,5),(6,7)
(7.3),(7.5),(7,)}.....(2)
M=)
Ax(B-C)=(AxB)-(AxC)
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4. {(X, y)/ x=2y,xe{,2,3,4},y e{l, 2,3,4}}) (Represent the
given relation by (a) and arrow diagram (b)a graph (c)a set
in roster form (Exercise 1.2 - 4(1))
Solution:

{(x,y)/x=2y,xe{L,2,34},y €{1,2,34}})

y=1=x=2(1)=2

y=2=>x=2(2)=4

y=3=>x=2(3)=6

y=4=x=2(4)=8

Roaster form

R={21(42)}

Arrow diagram

5{(x,y)/y = x+3,X,y are natural numbers <10}

(i)an arrow diagram (ii) a graph

(iii) a set in roaster form. (exercise 1.2 - 4 (ii))

Soluation:
x={12,356,7,89}
X=1=y=1+3=4
X=2=>y=2+3=5
X=3=>y=3+3=6
X=4=y=4+3=7
X=5=y=5+3=8
X=6=>y=6+3=9

Roaster form
R={14)(25)(36)(4.7)(58)(6,9)}

Arrow diagram

»

6.A=(1234}, B={258m14} be two sets f:A—>Bbe a
function given by f(x)=3x-1 Represent this function. (i)
by arrow diagram (ii) in a table form (ii) as a set of

ordered pairs (iv) in a graphical. (Example 1.11)
f(x) =3x—-1 A={1234}
x=1=f(@Q)=3Q1)-1=3-1=2
x=2= f(2)=3(2)-1=6-1=5
x=3=f(3)=3(3)-1=9-1=8
x=4= f(4)=3(4)-1=12-1=11

(i)Arrow diagram

(ii)Table form

X1 |2 |3 |4

Y2 |5 |8 |1
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(iii)Set of ordered pairs
f= {(112)! (2!5) ) (318)1 (4!1 1)}

(iv)Graphical form
rY
wl
1o J
q -
8 B
7 -
%
54
4
39
24
o
5
0| LN S Vidl
e
For Practice:

7.A company has four categories of employees given by
assistants (A) clerks (c), managers (m) and an executive
officer (E). The company provide Rs. 10,000, Rs. 25,000, Rs.
50,000 and Rs.1,00,000 as salaries to the people who work in
the categories ACM and E respectively. If A1, A2,A3, A4
were assistants: E1, E2 were clerkss M1M2M3 were
managers and E1E2 were executive officers and if the
relation R is defined xRy, where x is the salary given to
person of, express the relation R through an ordered pair

and an arrow diagram. (Exercise 12 - 5)

slet f:A—B be a function defined by f(x) =§—1

where A={2461012} B={012459} Represent of ordered
(i)pairs (i) a table (iii) an arrow diagram (iv) a graph. (exercise
14-2)

Solution:

f(x) =§—1 . A={2,46,1012}

X=2= f(2):§—1:1—1:o

x=4= f(4)=g—1=2—1=1

x=6:>f(6)=g—1=3—1=2

x=10= f(10)=%—1=5_1=4

x=12= f(lZ)z%—1:6—1=5

()A set of ordered pairs
f =1{02,0),(4,1),(6,.2),(10,4),(12,5)
(ii)A table

X2 |4 |6 |10 |12

Yo |1 |2 |4 |5

(iii) An arrow diagram

s/

thw

R L S S Y B
22 4 5 ¢ 589 jpuiz

For practice
olf x = {-5,1,3,4},y = {a, b, c} then which of the
following relations are functions from x toy?
i)R1 = {(-5,a),(1,a),(3,b)}
i)R2 = {(—5,b),(1,b),(3,a), (4,¢)}
iii) R3 = {(=5,a),(1,a),(3,b), (4,¢), (1,b)}
(Example18)
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10.If the function f isa defined by

X+ 2, Xx>1...
f(x)=1 2, -l<x <1
x—1 -3<x<-1

find the values (i) f (3) (ii)f(0) (iii)f(-1.5)
(iv) f (2)+ f(~2).(exercise 14.9)

Solution:
X+ 2, Xx=2,3,4
f(x)=1 2, x =-1,0
X-1, x=-2,-11,1
(Hf3)=(x+2)
=(3+2)
=5
(inf(0)=2
=2
(1) f{-1.5}=(x-1)
=(-1.5-1)=-25

(V) +f(-2)= (x +2) +(x +1)
=(2+2)+(-2-1)

=4-3
=1
1.A Fuction f: [—=5,9]is
6Xx+1, -5<x <2
f(x)=145x* -1, 2<x <6
3x—4 6<x<9

find (D) f(=3) + F(RUEDf(7) — f(1) (iii) 2f(4) + f(8)
2f(=2) - f(6)

(iv) (Exercise1.4-10)
f(4)+ f(-2)

Solution:
6x+1, x=-5,-4,-3,-2,-1,01
5x* —1, x=2,345
3x-4, X =6,7,8,9

(D f(-3)+f(2)= (6x+1)x = -3+ (5x* -1)x =2
(6(-3)+1) +(5(2)(2)-1)
(-18+1)+(20-1)
=(-17)+(20-1)
=-17+19
=2
(INf(7)-f(1)=(Bx-4)x=7-(6x+1)x=1
(3(7)-4)-(6(1)+1)
(21-4)-(6+1)
=17-7
=10
(iii) 2f(4)+ f(8) = 2(5x2-1) + (3x-4)
=2(5(4)(4)-1)+(3(8)-4)
=2(80-1)+(24-4)
=2(79)+(20)
=158+20=178.
NR = 2f(-2)-f(6)

= 2(6x+1)- (3x-4)
=2(6(-2)+1)-(3(6)-4)
= 2(-12+1)- (18- 4)

= 2(-11)- (14)

=-22-14=-36
DR = f(4) + f(-2)
= (5x2-1)+(6x +1)
= (5(4)(4)-1) +(6(-2)+1)
=(80-1)+(-12+1)=79-11=168
Cf(-2)-f(6) -36 -9
f(4)+ f(-2) 68 17

12If the function f: R — Risdefined by

2X+7;, X<-2
f(x)={x*-2;
3X—2;

- 2<x < 3, then find the values of (i)
X>3
f(1)-3f(4)

f(a) di) f(-2) dii) f@r2f) iv) 3

(Example118)
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13.The data in the adjacent table depicts the length of a
person forehand and their corresponding height. Based on
this data, a student finds a relationship between the height
(y)and the forehand length (x) ab are constant.

i)Check if this relation isa function

ii) Findaandb.

iii) Find the height of a person whose forehand length is
40cm

iv) Find the length of a person if the height is 53.3 inches.

Length ' of | Height 'y in inches.
forehand (in cm)
35 56
45 65
50 69.5
55 74
Solution

i) R ={(35,56),(45,65),(50,79.5),(55,74)}
R is function.
i)x=35 = y=56
y=ax+b
56=35a+bh.......(2)
X=45 = y=65

65=45a+b.....(2)
458 +bh = 65.......... (1)

35a+b=56......... (2)
10a =9
a = g=0.9
10

a=09=

56=35x0.9+b

56=315+b

b=56-315

b=245

(i) x=40 = y="?

y=ax+bh
=0.9(40) +24.5
=36+24.5

=60.5in ches.
iv) y=533 = x="7
y=ax+b

53.3=0.9x+245
0.9x=53.3-245

=288
28.8
X=——
0.9
288
X=—
9
x = 32cm

14 The function t which maps temperature in Celsius

(c)into temperature in Fahrenheit (F)is defined by t(c)=

Fwhere F = §C+32)

(1) t(0) (ii) t(28) (iii) t(-10)

iv) the value of C when t(c)=212

(v) the temperature when the Celsius value is equal to
the Fahrenheit value

(Exercise 14 12)

Solution:

tc)=F

9c
~tlc)=—+32
(€)=%+
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£(0) = 90 |

=0+32
=32°F
(i) t(28) = 9(28)
_252

+32

+32

=50.4 + 32

=824°F
@{ii)t(-10) = @ +32

=90, 3

=—18 + 32
—14°F
(iv) t(c) = 212,

212= 9_(: +32
5
9c
212.32=—.
5

9c
180=—
5

9¢c=180 X5

900
9¢c=900, C= ?

~€c=100"c

Celsius Value = Fahrenheit value.

9c 39

_ 9c+160
-5
5¢=9c+160=5c-9c =160
-4c=160=4c=-160
-160

=——=¢c=-40
4

1BIf f(X)=x-4,9(x)=x* h(x) =3x—5Prove that
(f 0 g)oh:fo(goh) (Exercise 15 - 8(iii))
Solution:
f(x)=x—-4,g(x)=x*h(x)=3x—-5
(f o g)x = f(g())
= 1(x*))
= x*—4
(f o gJoh(x)=(f o g)(3x-5)
= (3x-5)* -4
= (3x)*—2(3x)(5)+(5)?
=9x* -30x+25-4
=9x? —=30X+2L............. (1)
(goh)x = g(h(x))
= g(3x-5)
= (3x-5)?
= (3x)* —2(3x)(5)+(5)°
=9x* —30x+25
fo(goh)= f(9x* —30x + 25)
= 9x* -30x+25-4
= 9X2 — 30X+ 2L (2)
W=
(f o g)oh = f o(g oh)
If f(x) =2x+3,9(x) =1 — 2x, h(x) = 3x prove
that (fog) oh = f o(g o h).
(f o g)x=f o g
= £(1-2x)
= 2(1-2x)+3
= 2-4x+3
= 5-4x
(fogloh(x)=(f o 9g)(3x)
=5-4(3x)
= 5-12x........ (D
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@ . h)yx=g(hK)
=9(3x)
= 1-2(3x)
= 1-6x

fo (g o h)x =1(1-6x)
= 2(1-6x)+3
= 2-12x+3

M=2)

(fog)oh =fo(goh

. Findxif gf f(x)=fggx).given f(x) =3x+1,g(x) =

x + 3 (Example 1.24)

Solution

of f(x) =g{f[fC1}
=g{f{3x +1]+1}
=g(9x +3+1]}
=g{9x +4}
=9x+4+3

f99() =f{g{a(I}
=f{glx +3]}
=f{(x+3)+3}
=f{x+3+3}
=f{x+6)
=3(x+6)+1
=3x+18+1
=3x+19.......(2)

(1)=(2)
9x+7=3x+129
9x-3x=19-7
6x =12,

=

x:—2:2
6

SX=2

For practice

18.Consider the functions f(x),g(x), h(x) as given
(f o g) oh = f o (g o h)in

each case. (exercise 15-8)
(i) f(x)=x-1,9(x) =3x+1, h(x) =x*
(i) F(X)=x2,9(X) = 2x, h(xX) =x + 4

below, show that
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2. NUMBERS AND SEQUENCES
FORMULAS
ARITHMETIC PROGRESSION

1) nth term th = a + (n-1)d

2) d=t2 1

3) If the given terms are in A.P,
to —t1 =t —t2

4)n=—+1
d

S) Sum to first n terms ,
Su =7 [2a + (n-1)d]

0) If the last term [is given, then
Su=>(a+1)

Special Series

7) The sum of first n natural
numbers 1 +2 +3 + ....+n =
nn+1)

2

8) The sum of squares of first n

natural numbers

12 + 22 + 32 + 42 +
__ n(n+1)(2n+1)
6

9) The sum of cubes of first n
natural numbers

13 + 23+ 33 + ...... +nd3 =
nn+1) 9
[ MR

10)The sum of first n odd
natural numbers

1+3+5+....... +(2n -1) = n?

TWO MARK QUESTIONS

1) A Man has 532 flower pots. He wants
to arrange them in rows such that each
rows contains 21 flower pots. Find the
number of completed rows and how
many flower pots are left over. EX:2.1(2)

Solution
No. of flower pots = 532

All pots to be arranged in rows & each
row to contain 21 flower pots.
2532 =21qg+r

532=21x25+7
~Number of completed rows = 25
Number of flower pots left out = 7

2)Is7x5x3x2+ 3 acomposite
number ? Justify your answer. Eg:2.9

Solution
7x5x3x2+3
=3x(7 x5x2+1)
=3x71

Since the given number can be
factorized in terms of two primes, it is a
composite number.

3) ‘a ‘and ‘b’ are two positive integers
such thatab x b2 =800. Find ‘a“
and ‘b’. Eg: 2.10

Solution

800=2x2x2x2x2x5x5
=25 x 52

Hence, aP x b2 = 25 x 52

~ a=2and b=5 (or)a=5and b
=2.
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4) Find the HCF of 252525 and 363636
EX:2.2(3)

Solution

2 | 363636
2 | 181818

5 | 252525
90909

5| 50505
3 | 30303

3 10101
3| 10101

7 3367
7 3367

481
481

252525 =5x%x5x%x3 x7 x481
363636 =2X2X3X3X3X7xX481

=3 X7x%x481
= 10101

0) If p1*1 X p2x2 X p3x3 X psax4 = 113400

where p1, p2, p3, ps are primes in

ascending order and X1 , X2, X3, X4 are
integers, find the value of p1, p2, p3, p4

and x1, X2, X3, X4. EX: 2.2 (5)
Solution

113400 =23 x 34x 52x 71
p1=2,p2=3 ,p3=5 ,pa=7

X1=3,x=4 x3=2 x4= 1

W W oW W N NN

113400

56700

28350

14175

4725

1575

525

175

35

7

5) If 13824 = 22 x 3P then find a and
b. EX:2.2(4)

Solution
13824 = 2ax 3P =29 x 33
o.o a =9 and b=3

W LLbbeyp

7) Find the least number that is divisible
by the first ten natural numbers.

EX: 2.2 (9)
Solution

First ten natural numbers are
1,2,3,4,5,6,7,8,9,10.

Find LCM
2=2x1
3=3x1
4=2x2
5=5x1
6=2x3
7T=T7Tx1
8=2x2x2
9=3x3
10=2x5

ICM=2X2X2X3X3X5X7
The Least number = 2520

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

8) Find the next three terms of the
sequences. Eg:2.19

(i) 1/2,1/6,1/10, 1/14,.......
Solution

In the above sequence the
denominator is increased by 4.

So the next three terms are
as=1/14+4=1/18
ae =1/18+4=1/22
a7 =1/22+4=1 /26

So the next three terms are 1/18, 1/22
,1/26

15) Find the first four terms of the
sequences whose nth terms are given by

an=n3- 2 EX: 2.4(2)

Solution

a1=13-2=1-2=-1
a;=23-2=8-2=6
a3=3%3-2=27-2=25
as =43-2=64-2 = 62

For Practice

9) Find the next three terms

824,72 ........ EX: 2.4 (1(i))
8x3=24
24 x3 =72

So, the next three terms are
72x3 =216

216 x 3 =648

648 x 3 = 1944

Find the nth term

16) 1/2,2/3, 3/4 ....Eg:2.20

17) 5,-25,125,....

Find the first four terms

18) an = (-1)»*! n(n+1) EX: 2.4 (2)
19) an-2n2-6

20) Find the nth term of the following
sequences.EX: 2.4 (3)

(@) 2,5,10,17....
(ii) 0,1/2, 2/3,... (iii) 3,8,13,18,....

For Practice

Find the next three terms
10) 5,2,-1,-4,.... Eg:2.9
11) 1,0.1,0.01,....

12) 5,1,-3,.... Ex: 2.4
13) 1/4,2/9, 3/16,....

21) Find the indicated terms EX: 2.4(4)

5n
an=— ; aps and a3

n+2
a _5Xe6 a _5X13
6 6 +2 13 13 +2
30 _ 15 _ 65 _ 13
8 4 15 3

14) Find the general term for the
following sequences. Eg: 2.20

(i) 3,6,9,....
Solution

Here the terms are multiple of 3. So, the
general term is an = 3n.

For Practice

22) Find the indicated terms
an=-(n%2-4) ;a4 and a;1 EX: 2.4 (4)

23) The general term of a sequence is
defined as

an= n(n+3); n € N is odd
n?+ 1;n€ Niseven Eg:2.21
Find the eleventh and eighteenth terms.
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Solution

a;n=11(11 +3)
= 11x 14
=154

ajig=182+1

=324 +1 =325

=34 +7=41
The First six terms are

1,1,3,7,17,41

For Practice

24) Find as and ai1s whose nt! term is

an="2"21 :niseven,n€ N
n+3
n2 ; nis odd, n € N EX: 2.4 (5)
2n+1

For Practice

26) Find the first five terms of the
following sequence. EX: 2.22

ai=1,a2=1, an= an-1
;n>23,nEN
an—2+3

25)Ifai=1,az2=1and an=2an1+ an2,
n> 3, € N, then find the first six terms
of the sequence. EX: 2.4 (6)

Solution
ai=1,a=1
an = 2an-1+ an-2
az=2asz-1t+as-2
=2a2 + a1
=2x1+1
=2+1=3
as=2a4.1+ a4 2
=2a3 + a2
=2x3+1
=6+1=7
as=2as-1+ as -2
=2a4 + as
=2x7+3
=14+3=17
as = 2a6-1+ ae-2
= 2as + a4

=2x17+7

27) Check whether the following
sequences are in A.P. or not ? Eg:2.23

(i) X+2,2x+3,3x+4.......
Solution
to-t1=2x+3)-X+2)
=2x+3- x-2
=x+1

t3—t2=38x+4)-(2x + 3)

3x+4-2x -3
=x+1
to—t1 =tz —12

Hence the sequence X + 2 , 2x + 3, 3x +
4....... is in A.P.

28) Check a -3, a-5,a-7,.....are in A.P.
EX: 2.5 (1-i)

Solution

to-ti=a-5 -(a-3)
=a-5-a+3
=-2

ts—to=a-7 —-(a-9)
=a-7 —a+5
=-2

to—t1 =tz -t
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Hence the sequence a-3,a-5,a-"7.....
is in A.P.

For Practice

Check whether the following sequences
are in A.P.

29) 2, 4,8,16,....... Eg:2.23(ii)
30) %, 1/3, %, 1/5,... EX: 2.5
31) 9,13,17, 21,25..

32) -1/3,0,1/3,2/3,....
33) 1,-1,1,-1,1,-1....

n=36+1=37

Thus the A.P. contain 37 terms.

34) Write an A.P. whose first term is 20
and common difference is 8. Eg:2.24

Solution
a=20
d=28

Arithmetic Progression is a , a+d ,
a+2d, a+ 3d,......

20, 20 + 8, 20 + 2(8), 20 + 3(8)......
So, A.P.is 20, 28,36 , 44........

39) Find the 19th term of an A.P. -11 , -
15,-19, ....... EX: 2.5(4)

Solution

a=-11

d = -15-(-11)=-15+11=-4
th=a+ (n-1)d

= -11+(19-1) -4

For Practice
35)a=5,d=6EX: 2.5(2)
36)a=7,d=-5

37 a=%,d="%

38) Find the number of terms in the
A.P.

3,6,9,12,...... 111 Eg: 2.26
Solution

a=3

d=6-3=3

lastterm [ =111

l—a

n= | — +1
d
_ 111 -3 +1
3
n=108/3 +1

= -11+18x -4
=-11-72
=-83
40) Which term of an A.P. EX: 2.5(5)
16,11,6, 1, ....... is -547?
solution
a=16
d=11-16=-5
Find n

th=a+(n-1)d

-54 =16+ (n-1)-5
-54 =16 +(-5n) + 5
S5n =54 + 21

S5n =75

n=75/5

n=15

41)1f3+k, 18-k, 3k + 1 are in A.P.
Then find k. EX:2.5( 8)

Solution

to—t1 = ta—ta

18 k(3 +k)=5k +1 - (18 —k)
18-k-3-k = 5k+1-18+k
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15-2k =6k-17
6k + 2k =15+ 17

8k = 32
k =32/8
k=4

60x61

I
w
(@)
o
(o))
—

I

1830

For Practice

42) Find x, y and z given that the
numbers x, 10, y, 24, z are in A.P.
EX:2.5(9)

43) Find the sum of first 15 terms of the
A.P. Eg:2.31

87,06 %,5%,....

a=38
d=7>-8
4
= 2 _g
4
_ 29-32 _ -3
4 4

Sn=2|2a+(@m-1)d

s, =2
2

2x 8+ (15— 1)( E)

S, _ 15y 2L 165
> 2 2|

48)3+6 +9 +..... + 96
Solution

B(1+2+3+ o, +32)

32 (32 +1)
2

=3x16x33

=3X

= 1584

49) 51+ 52+ 53 +...+ 92
Solution

1+2+3+...... +92-(_1+2+3+

_ 92(92 +1)  50(50 +1)
2 2

=46x93 -25x 51

= 4278 - 1275

= 3003

For Practice

Find the sum of the following. EX:2.6
44) 3, 7,11,....up to 40 terms.

45) 102, 97,92,...up to 27 terms.

46) 6+ 13 + 20 +...+ 97

47)Find the sum of the following series
1+2+3+....+60 EX: 2.9

Solution

— hn+l)
2

_ 60(60 +1)
2

50)1+4+9+16+ ...... + 225
Solution
12+ 22+324+42+ ....... + 152

12+22+32+42+ ...
_ n(n+1)(2n+1)
- 6
_ 15(15+1)(2x15+1)
6

_15(15+1)(2x15+1)
6

15 X 16X (30 +1)
6

5x8x31

= 1240
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51) 103+ 113+ 123+ ...... + 203

Solution

...... +203)-(13+234+
33+ .....493)

) ().
(w)z 3 (M)z
2 2
(ZOX 21)2 _ (9)(10)2
2 2

(210)2 - (45) 2
44100 - 2025
42075

n(n +1)

= 666

n2+n=1332, n2+n- 1332 =0
(m+37)(n-36)=0
n=-37orn-=36

But n # -37 ,Hence n = 36.

For Practice

Find the sum

52) 62+ 72+ 82+ ...+ 212 EX: 2.9

53) 1+3+5+..... +71

54) 1+2+3+ ... + 50 Eg:2.54

55) 16+ 17+ 18 + ....75

56) 1 +3+5+ ..... + 40 terms Eg:2.55
57)2+4+6+..+80

58)1+3+5+ ... + 55

59) 12+ 22+ 32+ ......... + 192 Eg:2.56
60) 52+ 102+ 152+ ...+ 1052

61) 152+ 162+ 172 + ...+ 282

62) 13+ 23+ 33+ ......... + 163 Eg:2.57
63) 93+ 103+ ......... + 213

65)If If 1+2+3+..... + k = 325, then
find 13+23+33+ ...... + k3 EX: 2.9

13+23+33+ ..., +k3=(@)2

Given, 1 +2+ 3 + ..... +k =325

k (k+1)

= 325
(FE2) 2 = 32502
2
13+23+33+ =....+k3 = 105625

For Practice

66) If 13+23+33+ ...... + k3 =44100
then find 1 +2 + 3 + ..... + k. EX: 2.9(3)

67) Rekha has 15 square colour papers
of sizes 10cm,11cm, 12cm, ..... 24cm.
Howmuch area can be decorated with
these colour papers? EX: 2.9(6)

64) If1+2+3+...... +n = 666 then
find n. EX : 2.58

Solution

2

FIVE MARKS QUESTIONS

1) Find the HCF of 396, 504, 636.
Eg:2.6

Solution

Find HCF of 396 , 504
Using Euclid’s division algorithm, We get
504 =396x1+ 108 ,108#0
396 =108 x3+72, 72 #0
108 =72 x1+36, 36 #0
72 = 36x 2+0
HCF of 396 , 504 = 36
Find HCF of 636 , 36
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636 = 36 x17 +24, 24 #0
36 = 24 x1 + 12, 12 #0
24 = 12x2 + 0
HCF of 636 , 36 =12

HCF of 396, 504, 636 = 12

2) 340 and 412 EX: 2.1(6)

Using Euclid’s division algorithm, We
get

412=340x1+72,72#0
340 =72x4+ 52, 52#0
72=52x1+20,20#0
52=20x2+12,12#0
20=12x1+8,8#0
12=8x1+4,4#0
8=4x2+0
HCF of 340, 412 =4

For Practice

Find HCF of 3) 867 and 255
4) 10224 and 9648
5) 84, 90 and 120

9d =17+1=18
d=18/9=2
Subd=2inl,a+6x2=-1
a+12=-1
a=-1-12
a=-13
Hence , general term
th=a+(n-1)d
th= -13+(n-1) 2
=-13 +2n -2
=2n - 15

0) Determine the general term of an A.P.
whose 7th term is -1 and 16t term is 17
Eg : 2.27

Solution

tz =-1, tie =17
th=a+(n-1)d
a+(7-1)d=-1

a+6d=-1

v
—

a+(16-1)d=17
a+15d=17

v
N

subtract 1 from 2 , we get

9d = 17 —(-1)

7) In an A.P., sum of four consecutive
terms is 28 and the sum of their
squares is 276. Find the four numbers.
Eg: 2.29

Solution

Let us take the four terms in the form
(a-3d), (a—-d), (a +d) and (a + 3d ).

Sum of the four terms is 28.

a-3d+ a-d +a+d + a+3d =28
4a = 28

a=28 /4

a=7

sum of their squares is 276

(@-3d)2 +(a-d)2+(a+d)2 +(a+3d)?2
= 276.

a?-6ad +9d2+ a2-2ad+d2+a?2+
2ad + d2+ a2 +6ad +9d2 =276

4a 2+ 20d? =276

4 X 72 +20d2 =276
4x49 +20d2 =276
20d2 =276 - 196
20d2 = 80
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d2 = 80/20
dz = 4
d==2

The four numbers are 7- 3(2), 7-2, 7
+2, 7 +3(2)

~1,5,9and 13.

9a + 72d = 15a + 210d
15a -9a +210d- 72d =0
6a +138d =0
6(a+23d)=0
“6t2a=0

8) Find the middle term(s) of an A.P. 9,
15, 21, 27,.....183. EX:2.5 (6)

Solution

a=9,d=15-9=6, 1=183

6
= 29+1

n =30
middle terms are tis and tis

th=a+(n-1)d
tis=9+(15-1)x6
9+14x6

= 90+ 84

= 93
tie=9+(16-1)x6
9+15x6
= 9+90
= 99

Middle terms are 93 , 99.

For Practice EX:2.5(10,11)

10) 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?

11) The sum of three consecutive terms
that are in A.P is 27 and their product
is 288. Find the three terms.

9) If nine times ninth term is equal to
the fifteenth term, show that six times
twenty fourth term is zero. EX:2.5 (7)

Solution

Given, 9 t9 = 15 tis

To Prove : 6 t24 -0

9 to = 15 tis
9a+(9-1)d]=15[a+(15-1)d]
9[la+8d]=15[a+ 14d ]

12) Find the sum of all natural
numbers between 300 and 600 which
are divisible by 7. Eg:2.36

Solution

301 + 308 + 315+ ......... 595

The term of the above series are in A.P.
a=301,d=7, 1=2595

l—a

n-= T +1
_ 595 —301 41
7
=22 41 - 42 +1
n =43

&1=%(a+ﬂ
== (301 + 595

=%;.X 806 = 43 x 448

= 19264

For Practice

13) Find the sum of all odd positive
integers less than 450. EX:2.6(6)
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14) Find the sum of all natural
numbers between 602 and 902 which
are not divisible by 4. EX:2.6(7)

15) A man repays a loan of X 65, 000 by
paying X 400 in the first month and
then increasing the payment by X 300
every month. How long will it take for
him to clear the loan? EX:2.6(9)

3 10(10" — 1)

9 (-1
30 . 3n
81 (10 1)

For Practice

16) Find the sum to n terms of the
series 5 + 55 + 555 + ..... Eg:2.51

Solution
5+55+555+ ...

=5(1+11+111+.... +n terms)

5
=3(9+99+999+ ........ + n terms)

5
=5 ((10-1)+(100-1) + (1000-
I)+...... nterms)

5
=5 [ (10 + 100 + 1000 +...... + nterms )
- n ]

_5/|1000" ~ 1 |

9| (10 -1 -

50(10" 1) 5n
81

17)3+33 +333 +......... to n terms
EX: 2.8(6)

Solution

3+33+333+.....

=3(1+11+111+.... +n terms)

3
=§(9+99+999+ ........ + n terms)

= % (10 -1) + (100 — 1) + (1000-

1)+...... + nterms)

3
=5 [(10 + 100 + 1000 +...+ nterms) - n |

18) 0.4 + 0.44 + 0.444 + ..

.. to n terms
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vnir-ni.  ALGEBRA

2. Sum of the roots a + f = —

FORMULAS

. The roots of the quadratic equation

ax?+ bx+c =0 (a# 0) are given by
_ —-b+VbZ-4ac
- 2a
-b

3. Product of the roots aff = %

0 N O

. If the roots of a quadratic equation are a¢ and

B, then the equation is given by
x2—(a+pB)x+af =0

. The value of the discriminant (A= b? — 4ac)

decides the nature of roots as follows

(i) When A > 0, the roots are real and unequal
(ii) When A= 0, the roots are real and equal
(iij) When A < 0, there are no real roots.

.(a+b)? = a? + 2ab + b?
.(a—Db)?> = a? — 2ab + b?
.(a+b)3 = a®+3a?b + 3ab? + b3
9.

(a—b)® = a® —3a?b + 3ab? — b3

10. a® + b3 = (a + b)(a® — ab + b?)
11. a® — b3 = (a—b)(a?+ab + b?)
12.(a+ b +c¢)?> = a? + b% + ¢? + 2ab + 2bc + 2ac

TWO MARKS

Solve: 2x -3y =6, x +y =1 (Example - 3.2)
Soln.:
2x =3y =6..(1) x+y=1 .. (2)

(1) x1=>2x—3y=6(—)
(2) x 2 => 2x+2y=2

D-@ —5y=4=>y=—:
. . -4 4
subsituting y = — in (2), x-— - = 1

9
we get, x =<

9 -4
Therefore. x = oY==

Pari needs 4 hours to complete a work.
His friend Yuvan needs 6 hours to
complete the same work. How long will
it take to complete if they work
together? (Ex-3.6-7)

Lol

Soln: Pari’s work in one hour = - part

. 1
Yuvan’s work in one hour = - bart

. ) 101
Pari and Yuvan’s work in one hour = " +g
342 _ 5 art
1z 12 P

To complete 1—52 part, it takes one hour.

Hence, it takes % hours to complete the
whole work. i.e. 2 hours and 24 minutes.

. . 4-x2y 6xz3 .
3. Simplify: ¥ 20 (Ex-3.5-1(i)
Soln.:
4x? y 6xz3 4x2 y X 6xz3
X =
272 20y* 2z2 x 20y*
_ 2X2X6 x2y xz3 _ 3x3z
2x2x10 z2y* ~ 5Y3

. . x3 y3
4. Simplify: P + oo (Ex - 3.6 — 1(iii)
Soln.:

3 3
x 2

+ -2
xX—y y-x

x h%

.
2

_x—y xX—y
x3 _y}
S
(=) (A +yY)
xX—y

2 2
=x"+xy+y

. 144a%p12 10
5. Find the square root of BifZgThit
(Example - 3.19 — (ii))

Soln.:

J144a8b12c16 ~ J122(a4)2(b6)2(08)2

81f12g4h14 - 92(f6)2(92)2(h7)2
12a*b6c8 2_4- a*b®ct
9f6g2h7 3 f6g2h’
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FOR PRACTICE

(i) 256(x —a)® (x—Db)* (x —c)e (x —d)20
.., 121 (a+b)® (x+y)8 (b-c)®
(i) 81(b—c)*(a—b)*2(b—c)*

6. Find the zeros of the quadratic
expression x2+8x+12 (Example - 3.23)
Soln.:

Letp(x)=x*+8x+12=(x+2) (x + 6)
p(-2)=4-16+12=0
p(-6)=36-48+12=0

Therefore =2 and -6 are zeros of n(x)=x+8x+12

7. Write down the quadratic equation in

general form for which sum and product
of the roots are given below. _—Z , %

(Example - 3.24-(ii))

Soln.:  General form of the quadratic
equation when the roots are given is

x? —[—%)x,g:{}gives2x2+?x+5:0

x2-(S.O0.R)x+P.OR=0

FOR PRACTICE..
@9, 14 (i) -9, 20

ceey —Sm— N
(i) =2, =2

8. Find the sum and product of the roots
for each of the following quadratic
equation x2+ 8x —65 = 0 (Example - 3.25)
Soln.:

X+ 8x—-65=0
a=1,b=8,c=-65
b c
a+f=—-—=-8andoaPp=—=-65
d d

a+pP=-8 ; ofp=-65

9.

10.

Solve: 2x2-3x -3 = 0 by formula method
(Example - 3.33)

Soln.:
Compare 2x? — 3x — 3 = 0 with the standard
formax*+bx+c=0

a=2b=-3¢c=-3
_ —b+~b* - 4ac

x_
2a

substituting the values of a, b and c in the
formula we get,

) 4 (33145
B 2(2) 4

_3-433

4
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. Whatis
his present age? (Example - 3.36)

Therefore, x=

, X

3+\/ﬁ
4

Soln.:
Let the present age of Kumaran be x years.
Two years ago, his age = (x —2) years.
Four years from now, his age = (x + 4) years.
Given, (x—2)(x+4)=1+2x

X*+2x —8=1+2x gives (x—3)(x +3)=0
then, x =+3

Therefore, x = 3 (Rejecting —3 as age can-
not be negative)

Kumaran’s present age is 3 years.

FOR PRACTICE...
(i) If the difference between a number and

. . . 24
its reciprocal is = find the number.

(ii) A girl is twice as old as her sister. Five
years hence, the product of their ages
(in years) will be 375. Find their
present ages.
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11.If amatrix has 18 elements, what are the
possible orders it can have? What if it has 6
elements (Ex-3.17-2)
Soln.

Given, a matrix has 18 elements

The possible orders of the matrix are
18x 1, 1x18,9%x2,2%x9 6x3,3x6
[f the matrix has 6 elements

Theorderare 1 x 6,6 x1,3x2,2x3

12.Construct a 3 X 3 matrix whose elements are
givenby a;; =i — 2j| (Ex-3.17-3(j)
Soln.
Givena =[1—-2j|,3x3

a, =[1-2|=|-1]=1
a =|1-4|=|-3|=3
a, =|1-6|=|-5|=5
a,=[2-2[=0

a, =|2-4|=|-2|=2
a,=|2-6|=|—4|=4
a, =|3-2]|=|1|=1

a, =|3-4|=|-1|=1
a, =|3-6/=|-3|=3

1 3 5
A= 0 2 4
1 1 3

FOR PRACTICE...
Construct a 3 X 3 matrix whose elements are

. (i+))3
(1) a;; = 3

given by (ii) a;; = i%j*

5 4 3
13.IfA=< 1 -7 9>thenfindthetransposeofA

3 8 2
(Ex-3.17 - 4)
Soln. Given
5 4 3
A= -7 9
3 8 2
5 1 3
A" =4 -7 8
3 9 2
FOR PRACTICE...
V7 -3
IfA=| —/5 2 | then find the transpose of - 4
V3 -5
5 2 2
IfA = | =17 0.7 5 | thenverify (A7)7= A.
8 3 1

14.Find the value of a, b, c,d from the equation

(a—b 2a+c)=(1 5)
2a—b 3c+d 0 2
(Example - 3.59)
Soln.
a—b=1
20—b=0 = 2a=5»
2a+c=5 Jc+d=2
a—2a=1 —a=1 a=-1
—-1-b=1 —-b=1+1=2 b=2
2(-1)+c=5
—2+4+c=5 c=5+2=7
3X7+d=2
214d=2 d=2-21=-19
FOR PRACTICE...
9 4
—81 7 B g
In the matrix A = 2 Write
1 4 3 0/
6 8 _111

(i) The number of elements (ii) The order of
the matrix (iii) Write the elements

Az2, A33, 24, A34, Ag3, Agq.
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7 8 6 4 11 -3
15.1f A=< 1 3 9) B=<—1 2 4-)
-4 3 -1 7 5 0
thenfind 24 + B. (Example - 3.63

Soln.

Since A and B have same order 3 x 3, 2A + B 1s defined.

7 8 6 4 11 3
Wehave24+3=2|1 3 9|+ -1 2 4
-4 3 -1 7 5 0

14 16 12 4 11 -3
=2 6 18|+ -1 2 4
-8 6 -2 7 5 0

18 27 9
8 22
-1 11 -2

FIVE MARKS

1. Solve the following system of linear equations
in three variables.
xX+y+z=5 2x—-y+z=09;

x—2y+3z=16  (Ex-3.1-1()
Soln.

Given x+y+z=5 —(1)
2x—y+z=9 —(2)
x—2y+3z=16 —(3)

MH-G)= 3y-2z=-11 —@

()= 2x-y+z= 9

(1)x2 = 2x+2y+2z =10 (-)
Subtractmg “3y—z=-1 —(5)
Solving (4) & (5)
3y—2z =-11
—3y—z=-1
Adding —3z =-12
z= 4

Subz =41 (5)
—3y—4=-1
— -3y = 3
= y =—1

suby=—1,z=41m(1)

= x—1+4 =5

]

= X =
-, Solution set :
x=2 y=-1,z=4

2. Vani, her father and her grandfather have an
average age of 53. One-half of her
grandfather’s age plus one-third of her father’s
age plus one fourth of Vani's age is 65. Four
years ago, if Vani's grand father was four times
as old as Vani then how old are they all now?
(Ex.3.1 - 3)

Soln.
Let the present age of Vani, her father, grand
father be x, y, z respectively.

By data given,

X+y+z

3 =53 =x+y+z=159 Sy
y:+%_}=T%x=65
6z+4y+3x
— =TV g5
12
3x+4y+6z=780 U
(z—-4)=4(x—4) =4x—-z=12 e (3D

Solving (1) & (2)
(1)x(4) = 4x+4y+4z=0636

(2) =  x+4y+6z=780

Subtracting IXx —2z=-144 (4

Solving (3) & (4)

B)=(2) = gx—2z= 24

(4) = 3x—2z=— 144

Subtracting Tx = 168
X = ? = 24
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Subx =241 (3)
96 —z=12
z=284
(1)= 24+y+84=159
= y =51
" Vani' present age = 24 years
Father's present age = 51 years

Grand father's age = 84 years

3. Find the GCD of the given polynomials
x4+ 3x3-x-3, x3+x2-5x+4+3
(Ex.3.2 - 1(1)

Soln.
Let fix)=x*+3x —x—3
o(x) =% +x>—5x + 3
To find the GCD of fix), z(x)
Diavide f(x) by g(x)
x+2
X+x-5x+3|x*+3x*+0x*— x—3

x**+ -5+ 3x
2 +5x°— 4x—3

2 +2x°—10x+6
3x*P+ 6x—9

=3(x*+2x—3)#0
Now , divide g(x) by x* + 2x - 3 (excluding 3)

x—1

X+ —-3| X+ x2-s5%x+3

' +2x?—3x

- x*—=2x+3
- X*—2x+3
0

~. Remainder becomes 0.
.. The corresponding quotient 1s the HCF
-~ HCF=x"+2x-3

FOR PRACTICE (Example 3.10)
Find the GCD of the polynomials
x3+x2-x+2 and 2x3-5x2+ 5x -3

4. Find the LCM of the each pair of the following
polynomials a2+ 4a —12, a?—5a +6

whose GCD is a — 2 (Ex.3.3 - 2(1)
Soln:
Let f(x) = a’+4a—-12
= (a+6)(a—2)
g(x) = a’—5a+6
= (a—3)(a—2)
GCD =.a—2
x)xg(x
tem L xE®
GCD
(a+6)(a—2)=x(a—-3)(a-2)
a—2
={a+6)(a—3)(a—2)
e 1 1
5. Simplify: x%-5x+6 = x2-3x+2  x2-8x+15
(Example - 3.18)
Soln.
1 1 1

= 5 +— B
¥ —5x4+6 x —-3x+2 x —-8Bx+15

_ 1 1 ~ 1

T G)G-3) G-DG-D) G-5)(-3)

=D (x=5)+(x-3)(x-5)-(x-1)(x—2)

- (x=1)(x-2) (x~3) (x~5)

_ (7 -6x+5)+ (" ~8x+15) ~ (x* ~3x+2)
(x-D)(x-2)(x-3) (x-5)

_ x*—11x+8
S (- (x-2)(x-3)(x-5)
_ (x=-9)(x-2)
(x-1)(x-2)(x-3)(x-5)
-9

T G-D-3)(x-9)
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6. Find the square root of

64x* —16x3+ 17x%2 —2x + 1 (Example - 3.21)

Soln:
8 -1 1
8 |64 -16 17 -2 1
64
16 -1 -16 17 -2 1
-16 1
16 -2 1 16 -2 1
16 -2 1
0
Therefore square root of P(x) is
|18x% — x — 11|

7. Find the square root of

x2-28x3+4x*+42x+9 (Ex.3.8 - 1(it))

Soln: P(x) = 4x* —28x3 +37x* + 42x + 9
2 -7 -3
2 |4 28 37 42 1
4
4 -7 28 37 42 9
-28 49
4 -14 -3 12 42 9
12 42 9
0

Therefore square root of  P(x) is

|2x% — 7x = 3|

+OR PRACTICE

(1) x*—12x3+ 42x2 —-36x +9
(i) 121x*—198x3 —183x2 + 216x +144

9. Find the values of a and b if the following
polynomials are perfect squares
ax*+ bx3+ 361x2+ 220x + 100
(Ex.3.8 — 2(ii))

Soln.: P(x) = 100 4+ 220x + 361x? + bx> + ax*

10 11 12
10 {100 220 361 b a
100
20 11 220 361 b a
220 121
20 22 12 240 b a
240 264 144

0
Therefore square root of P(x) is
[10 + 11x + 1247

b—264=0 =>b =264
a—144 =0 =2 a = 144

FOR PRACTICE

Find the values of a and b if the following
polynomials is perfect squares

4x*—12x3+ 37x2+ bx + a

10. Find the values of m and n if the following
expressions are perfect squares
x¥-8x3+ mx2+nx+16 (Ex.3.8 - 3(ii)

Soln.:

P(x) = x* —8x + max® + nx + 16

8. If 9x*+ 12x3+ 28x% + ax + b is a perfect

square, find the values of a and b.
(Example - 3.22)

Soln: P(x) = 9x* + 12x% 4+ 28x% + ax +

3 2 4

3 19 12 28 a b
9

6 2 12 28 a b

12 4
6 4 4 24 a b
24 16 6

0

Therefore square root of P(x) is 3x% — 2x — 4
a—16=0 =>a =16
b—16=0 =2b =16

1 -4 4
1 (1 -8 m n 16
1
2 -4 -8 m n 16
-8 16
2 -8 4 m-16 n 16
8 32 16
0
Therefore square root of P(x) is
|x? — 4x + 4]
m-16-8=0 n+32=0
m-24=0 n=-32
m = 24
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4 3 1 2 3 4

11. IfA=<2 3 —8) B=<1 9 2)
1 0 —4 -7 1 -1

8 3 4

andC=<1 -2 3

2 4 -1
A+(B+C)=(A+B)+C

then verify that
(Ex-3.18 - 2)

Soln.:
[10 6 8

B+C=|2 7 5
-5 5 -2/

(4 3 1)
A+(B+C)=/2 3 -8 +
1 0 —4)

(10 6 8
2 7 5|
-5 5 -2/

(14 9 9
= 4 10 -3 D
-4 5 -6
(6 6 5)
A+B=| 3 12 -6
-6 1 -5,

(6 6 5| (8 3 4)
(A+B)+C= 3 12 6+ 1 -2 3|
-6 1 5] (2 4 -1}

= 4 10 -3 I )
-4 5 -6

- From (1) & (2) LHS = RHS

12. LetA=(i g) B=(‘; ‘5))

Show that (A - B)T=AT- BT
(Ex - 3.19 — 7(iii)

Soln.:
1 2 4
A-B= (1 3) (1 g)

SO NP Reari

AT B = (_23 —02)

Hence, verified

13, (ﬂventhatA=(; _31)3=(; _; i)
(1 3 2
c=(4 1 3)
verify that A (B + C) = AB + AC
(Ex - 3.19 - 5)
Soln.:

LHS :A (B +0)

_."1 3‘ "2 2 4)
|5 <l l-16 3
lx2+3x-1 lx2+3x6 1><4—3:~:5"'I

T5%24 ()% (-]) 5x2-1x6 5x4-1x5]
(2-3 2+18 4+w]
11041 10-6 20-5

(-1 20 19)

"l 4 15J """"" ®

RHS : AB+AC
(131 -12) (1 3)(1 32
HEREERE ‘ 15 -1) |4 1 3
(149 -1+15 246 [1-12 3+3 249
5.3 —5-5 10- ﬁ| | 544 15-1 10-3]
(10 14 8| | 6 11
"2 10 s'| 14 7
(-1 20 19

=1y lJ D)

. From (1) & (2) LHS =RHS
FOR PRACTICE

ea=( Dy s=(1 2)e=(T7 9

verify that A(B+ C) = AB + AC
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14.1f A= (31 Z)Showthat A2—5A+7I;=0
(Ex-3.19-13)

Soln.:

A2=A><A=(_31 ;)(_31 ;)

_ 3x3 +1x(-1) 3x1+1x2
((—1)><3+2><(—1) (—1)><1+2><2>

_( 3—2 —fii) ( )
205 o)
=7(, 9)=(5 7)

A2—5A+712=(8 5)+(—15 —5)+

—5A_—5(

-5 3 5 —10

(o )

0 7
_(8—15+7 5—5+0)
" \-5+5+4+10 3-10+7

5—15
:(1 01 10210)

-3 90

Hence, verified

1 7
(5 2 9 B
15. If A_(1 ; 8) B—(; —i)
verify that (AB)T = BT AT (Ex-3.19-12)
Soln.:
TR
5 2 9( )
AB = 1 2
(1 2 8) ol

<5><1+2><1+9><5 5><7+2><2+9><(—1))
I1X1+4+2X1+8%x5 1x7+2x2+8x(-1)

(i I ; I jLL(S) 375:44—_89) - (ig ﬁ _ 3)

AB = (i; 330) — ABT = (g(z) 433) (D)

~1

5 1
SRS
5 1

=3 5z )

:(1><5+1x2+5><9 1><1+1><2+5><8)
7X54+42%X2—1%X9 7x14+2%Xx2—-1x%x8

:(5+2+45 1+2+40)
35+4-9 7+4-8

2 (3953 9 1143 8)

(32 =

20 3) - (2)

Hence, verified

FOR PRACTICE
2 —1
(1 2 1 _(_
fa=(, 5 1)andB—< 1 4)

0 2
show that (AB)T = BTAT
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4. GEOMETRY
TWO MARKS QUESTIONS

In Fig. QA, and PB are perpendiculars to AB. If AO = 10 cm, BO = 6
cm and PB = 9 cm. Find AQ. (Example : 4.6)

Solution : AA0OQ and ABOP, £L0AQ = £0BP = 90°
2A0Q = £BOP (Vertically opposite angles)
Therefore, by AA Criterion of similarity, A

AAOQ~ABOP
40 _ 0@ _ AQ
BO  OP  BP 2 8

) P
10 A 10X 9

o

For Practice:

In the adjacent figure, AACB~AAPQ.IF BC = 8 cm,
PQ =4 cm,BA=6.5cm, and AP = 2.8 cm, find
CA and AQ. ( Exercise : 4.1-6)

The perimeters of two similar triangles ABC and PQR are respectively
36 cm and 24 cm. If PQ = 10 cm, find AB. (Example: 4.7)

Solution : The ratio of the corresponding sides of similar triangles is same
as the ratio of their perimeters.

Since AABC~APQR y

AB _ BC _AC _ 36
PQ QR PR 24
AB 36 AB 36
s s = =

PQ 24 10 24

36 X 10
AB =
24

=15cm

'

Fig

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. (Example : 4.8)

Solution : Since the ratio of area of two similar triangles is equal to the ratio
of the squares of any two corresponding sides, we have

Area AABC _ BCZ? 54 _ 3
Area ADEF EF2 Area ADEF 42
Area ADEF= =96 cm?

For Practice:
If AABC~ADEF such that are of AABC is 9 cm?2, and the area of ADEF is
16 cm? and BC=2.1 cm Find the length of EF. (Exercise: 4.1-8)

In AABC, if DE || BC,LAD = x,DB=x—2,AE=x+2 and EC=x—1 then find
the lengths of the sides AB and AC. (Example 4.1-12)
Solution:

In AABC we have DE || BC

By Thales theorem, we have , % = %
x x+2
= =xx-D=(x-2)(x+2)
1
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Hence x> —x=x?-4=x=4

Whenx =4,AD =4,DB=x—-2=2AE=x+4+2=6,EC=x—1=3
Hence ,AB=AD+DC=4+2=6,AC=AE+EC=6+3=9
"Therefore , AB = 6,AC =9

7. For Practice:
In AABC D and E are points on the sides AB and AC respectively such

that DE || BC (i) If% = ; and AC = 15 cm find AE
(i))If AD = 8x — 7,DB = 5x — 3, AE = 4x — 3 and EC = 3x — 1 find the
value of x (Exercise 4.2-1)

8. D and E are respectively the points on the sides AB and AC of a AABC
such that AB=5.6cm, AD =1.4 cm, AC=7.2 cm and AE = 1.8 cm show
that DE || BC. (Example 4.1-13)

Solution:
AB=56cm AD =1.4 cm, AC=7.2 cm and AE = 1.8 cm
BD =AB—AD =56—-14=4.2cm

and EC =AC—AE=72—-18=54cm
AD 1.4 1 AE 1.8 1
—="—=-and —=—=

DB 42 3 EC 54 3
AD _ AE
DB EC

Therefore, by converse of Basic Proportionality Theorem, we have DE
is parallel to BC. Hence proved.

9. In fig AD is the bisector of 2A.If BD =4 cm, Dc =3 cm, and AB = 6 cm,
find AC. (Example : 4.15) A
Solution:

In AABC, AD is the bisector of £A
By Angle Bisector Theorem

AD _ AB
, D¢ T Ac 0 3 cr
- = —gives4AC = 18,Hence, AC =-=4.5 cm G DCdn
3 AC 2 Fig.

10.In fig AD is the bisector of zBAC if AB=10 cm, AC =14 cm, and
BC =6 cm, Find BD and DC. (Example. 4.16) 4

Solution: Let BD = x cm. then DC = (6 — x)cm
AD is the bisector of ZA.
By Angle Bisector Theorem

AB _ BD
AC  DC

10 x 5_  x

14 6-x 7  6-x Bz D 6z C

12x:30 we get,xzﬂzzs cm 2 G ocm
2 Fig.

Therefore BD =2.5cm, DC=6—-—x=6—25=3.5cm
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. Find the length of the tangent drawn from a point whose distance from

the centre of a circle is 5 cm and radius of the circle is 3 cm.
(Example: 4.24)
Solution : Given OP = 5 cm, radius r = 3 cm

To find the length of tangent PT

In right angled AOTP

OP2 = OT? + PT? (by Pythagoras theorem)

52 =32+ PT2 gives PT?=25-9=16
Length of the tangent PT = 4 cm.

Fig.
For Practice:
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?
(Exercise 4.4 - 1)

In fig, O is the centre of a circle. PQ is a chord and the tangent. PR at

P makes an angle of 50° with PQ. Find 2P0Q. (Example: 4.26)

Solution:20PQ = 90° — 50° = 409 (angle between the radius apd tangent is 90°)
OP = 0Q (Radii of a circle are equal) &

£0PQ = £0QP = 40° (AOPQ is isosceles) _ !

' —_ N\
£P0Q = 180° — L0PQ — £0QP | B e
£P0OQ = 180° —40° — 40° =100°

\/
.\\

Fig
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.
(Example : 4.28)
Solution : OA =4 cm, OB =5 cm, also OA 1L BC

OB? = 0A? + AB?
52 = 4% + AB?givesAB? =9
Therefore AB = 3 cm
BC =2AB hence BC=2x3=6cm

Ceva’s Theorem
Let ABC be a triangle and let D, E, F be
points on lines BC, CA, AB respectively. Then the

cevians - AD, BE, CF are concurrent if and only if ,
BD CE AF =1

pc " EA” FB

Menelaus Theorem

A necessary and sufficient conditions for Q e
points, P, Q, R on the respective sides BC. CA. AB
(or their extension) of a triangle ABC to be collinear .
is that 22 x Ly 28 = _1, R
PC QA RB
B § C
3 Fio
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Basic Proportionality Theorem (BPT) or Thaies Theorem /:?\
Statement A0 2N
A straight line drawn parallel to a side of 5
triangle intersecting the other two sides, divides Al 20N
the sides in the same ratio. # Fig W
Proof
Given : In AABC, D is a point on AB and E is a point on AC.
AD AE
To Prove : — =—
DB EC
Construction :Draw a line DE || BC
No. Statement Reason
1. 2ABC = £ADE = 21 Corresponding angles are equal because
DE || BC
2. LACB = LAED = ¢£2 Corresponding angles are equal because

DE || BC

¢DAE = £BAC = £3

Both triangles have a common angle.

AABC~AADE

AB AC

AD ~ AE

AD +DB _AE+EC
AD  AE

1+ 2 =1+ =
DB EC
AD ~ AE
AD AE
BD EC

By AAA Similarity
Corresponding sides are proportional
Split AB and AC using the points D and E

On Simplification

Cancelling 1 on both sides

Taking reciprocal

Hence Proved

Angle Bisector Theorem
Statement :

The internal bisector of an angle of a triangle divides the opposite side
internally in the ratio of the corresponding sides containing the gngle.

Proof : X

Given : In AABC, AD is the internal bisector

To Prove :

AB_ BD
AC  CD

Fig
Construction :Draw a line through C parallel to AB Extend AD to meet line
through C at E.

No. Statement Reason
1. LAEC = £BAE = ¢£1 Two parallel lines cut by a transversal make
alternate angles equal
2. AACE is isosceles. In AACE, 2CAE = +«CEA
AC=EC... (1)
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3. AABD~AECD By AA Similarity
AB BD
CE_CD
4. |AB _BD From (1) AC = EC
AC _CD
Hence Proved.

3. Pythagoras Theorem

Statement : i
In a right angle triangle, the square on

the hypotenuse is equal to the sum of the
squares on the other two sides.
Proof:
Given: In AABC, £A = 90°
To Prove : AB? + AC? = BC? Fig
Construction : Draw AD 1 BC

No. Statement Reason

1. Compare AABC and ADBA Given £BAC = 90° and by
4B is common construction 2ZBDA = 90°
24BAC = £BDA = 90°
Therefore AABC~ADBA By AA Similarity

AB BC

BD AB
AB?=BC XBD ... (1)

2. CompareAABC and ADAC Given £BAC = 90° and by
£C is common construction 2ZADC = 90°
£BAC = £ADC =90°
Therefore, AABC~ADAC By AA Similarity

BC AC

AC DC
AC?=BCxDC ... (2

Adding (1) and (2) we get
AB? + AC? =BCXBD +BC X DC
= BC(BD + DC) = BC X BC
AB? + AC? = BC?
Hence the theorem is proved.

4. Alternate Segment Theorem i
Statement / \
If a line touches a circle and from the point g @
of contact a chord is drawn, the angles between lo
the tangent and the chord are respectively equal to
the angles in the corresponding alternate
segments.

Fig
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Given : A circle with centre at O, tangent AB touches the circle at P
and PQ is a chord. S and T are two points on the circle in the opposite sides
of chord PQ.

To Prove : (i) £QPB = £PSQ and (ii) 2QPA = 2PTQ
Construction : Draw the diameter POR, Draw QS and PS.

No. Statement Reason
1. ZRPB = 90° Diameter PR is perpendicular
ZLRPQ + £QPB =90° to tangent AB
(1)
2. In ARPQ £PQR =90° Angle is a semicircle is 90°
(2)
3. ZQRP + £RPQ =90° In a right angled triangle, sum
(3) of the two acute angles is 90°
4. ZRPQ + 4£QPB = £QRP + £RPQ From (1) and (3)
2£QPB = £QRP
... (4)
S. LQRP = £PSQ Angles in the same segment are
... (9 equal
6. 2QPB = £PSQ From (4) and (5); Hence (i) is
... (6) proved
7. LQPB + £QPA = 180° Linear pair of angles.
(7)
8. £PSQ + £PTQ = 180° Sum of opposite angles of a
(8) cyclic quadrilateral is 1800
9. 2QPB 4+ £QPA = £PSQ + «PTQ From (7) and (8)
10. | 2QPB+ £QPA = £QPB + £PTQ 2QPB = £PSQfrom (6)
11. LQPA+ 2PTQ Hence (ii) is proved.
This completes the proof.

Solution:

AAQC is a right triangle at C, AQ? = AC? + QC?...(1)
ABPC is a right triangle at C, BP? = BC? + CP?...(2)
AABC is a right triangle at C, AB? = AC? + BC?...(3)
From (1) and (2) AQ? + BP? = AC? + QC? + BC? + CP?
= 4AC? + 4QC? + 4BC? + 4CP?

= 4AC? + (2QC)? + 4BC? + (2CP)?

= 4AC? + BC? + 4BC? + AC*?
(Since P and Q are mid points)

4(AQ? + BP?)

P and Q are the mid-point of the sides CA and CB respectively of a
AABC right angled at C. Proved that 4(4Q% + BP?) = 5AB*

(Ex : 4.21)

A

!J

= 5(AC? + BC?) (From equation 3)

4AQ% + BP? = 5AB2
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The perpendicular PS on the base QR of a APQR intersects QR at S, such
that QS = 3SR, prove that 2PQ2 = 2PR2 + QR2. (Excises : 4.3-7)
Solution:

Given : QS = 3SR e (1)
From the figure,
2PQ? = 2PR? + QR?

SR=x / L

QS = 3SR = 3«x 7
QR =QS+SR=3x+x=4x

QR =4x ...(4) AR

~ [SR =x QS = 3x]

In APSQ

PQ? = PS? + QS?

= PS%+ (3x)?

= PQ? = PS? + 9x2 ... (1)
In APSR

= PQ? = PS? + SR?

= PS% + x?

= PR? = PS? + 2 ...(2)
2PR? = QR? = 2(PS? + x?) + (4x)? Using (1) and (2)
= 2PS? + 2x% + 16x?

= 2PS? + 18x?

= 2(PS? + 9x?)

= 2PQ? (From (1)]

22 + 2 = 22 Hence Proved.

7. In figure, ABC is right angled triangle with right angle at B and points
D,E trisect BC, Prove that 8AE? = 3AC? + 5AD? (Excises: 4.3-8)
Solution:
8AE? = 3AC? + 5AD?

From the figure,

Assume that A
BD = DE = EC

Now BD = x

BE = 2x

BC = 3x

In AABD By Pythagoras theorem,

AD? = AB? + BD?

— AD?2 = AB?+x%..(1)  [.:BD =x] B& E C
In AABE N

&>
AE? = AB? + BE? RBN
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= AB? + (2x)? = AB? 4+ 4x? [.:BE = 2x]
AE? = AB? + 4x% ... (2)

In AABC

AC? = AB? + BC?

= AB? + (3x)? [.:BC = 3x]

AC? = AB? + 9x2 ... (3)

3AC? 4+ 5AD?

= 3(AB? + 9x?) + 5(AB? + x?) Using (2)
= 3AB? + 27x% + 5AB? + 5x?

= 8AB? + 32x?

= 8(AB? + 4x?)

= 8AER?

.23AC? + 5AD? = 8AE? Hence Proved.

8. Show that in a triangle, the medians are concurrent (Example : 4.32)
Solution:
Medians are line segments joining each vertex to
the medpoint of the corresponding opposite sides.
Thus medians are the cevians where D, E, F are
midpoints of BC, CA and AB respectively
Since D is a midpoint of BC, BD = DC so % @
Since E is a midpoint of CA, CE = EA so Z—A =1
Since F is a midpoint of AB, AF = FB so % =1

Thus, multiplying (1), (2) and (3) we get,
BD CE AF

W ﬁ)(ﬁ_1x1x1—1

And so, Ceva’s theorem is satisfied.
Hence the Medians are concurrent.

9. For Practice
Show that the angle bisectors of a triangle are concurrent. (Ex:4.4-9)

10. Suppose AB, AC and BC have lengths 13, 14, and 15 respectively. If

S =-and. =: Find BD and DC (Example : 4.33) A

gBolutlon

Given that AB = 13, AC = 14 and BC = 15. Let DB = x and DC y

Using Ceva’s theorem, we have , >< ” Ex ;1; =1 . (1)

Substitute the values of % and ﬁ in (1)

Wehave%xExE =1 b @ D
ixig—lweget—x——l Hence x = 4y. U (2) Fig
BC=BD+DC =15, so x+y=15 ... (3)

From (2) using x =4y in (3) we get 4y + y = 15 gives 5y = 15 then y = 3
Substitute y = 3in (3) we get x = 12 Hence, BD = 12,DC =3
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5.COORDINATE GEOMETRY
FORMULAS:

1. Distance between two points
d=
V= %)+ (372 = y)?

2. Midpoint of two points

_ (X1+x2 y1+y2)
2 72

3. Centroid of a triangle
X1 +x2+x3 X1 +x2+x3
= ( 3 ) 3 )
4. Section Formula (Internal Division)
B (mx2+nx1 my2+nyl )

S. Section Formula (External Division)
~( mx2— nx1 my2—nyl )
m—n ’ m-n

)

m+in m+n

6. Area of Triangle

= | X1 X2 Xz Xi| sq.units
yr ¥y2 Y3 yi

7. Area of Quadrilateral

= 12| X1 Xo X3z Xs4 X3 sq.units

yi y2 ys ya yl
8. If two points given Slope

m 1!!"_: ‘Ul

9. If angle is given, Slope m = tand

10. If equation of a straight line is
— coefficient of x
coefficient of y

given, Slope m =

11. If two lines are parallel

mi = 1mpo

12. If two lines are perpendicular
m;Xme= -1

13. Equation of a straight line parallel
to x axis, Then y =b

14. Equation of a straight line parallel
to y axis, Then x = a

15. Equation of a straight line which is
parallel to the straight line ax + by +c
=0isax +tby +tk =0

16. Equation of a straight line which is
perpendicular to the straight line ax +
by+c=0isbx-ay+k=0

17. Slope — Intercept form y=mx+c

18. One Point — slope form

y-yl =m (x -x1)
19. Two point form
y-y, _r-%x

¥ —Y Iy =

20. Intercept form

QIR
+
S S
Il
—
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TWO MARK
QUESTIONS

1) Find the area of the triangle whose
vertices are (1,-1), (-4,6) (-3,-5)
[EX :5.1(1-i)]

solution A(1,-1), B(-4,6), C(-3,-5)
X1,y1)=(1,-1)
(X2,y2) = (-4,6)
(Xs,y3) = (-3-5)

The area of AABCis 1/2|X; X2 X3 X1

Y1 y2 ¥y3 Yyi
=121 4 -3 1

-1 6 -5 -1

= %[6+20+3)-(4-18-5)]

Y2 [ 29 = (-19)]
Yy [ 29 +19]
Yo [ 48 ]

= 24 sq.units

4) Determine whether the sets of points
are collinear? (-1/2,3), (-5,6) ,(-8,8)

[ EX :5.1(2-i)]
Solution A(-1/2,3), B(-5,6) C(-8,8)
(X1,y1)=(-1/23),
(X2, y2) = (-56)
(X3 ,y3) = (-88)
The area of AABCis 1/2|X; X2 X3 X

yr ¥2 ys y1
=1/2| -1/2 -5 -8 -1/2

3 6 8 3

= % [(-3-40 -24) - (-15 -48 - 4)]

=% [ -67 — (-67)]
= 1% [ -67 +67]
=1%4[0]=0

Therefore, the given points are
collinear.

For Practice

2) Find the area of the triangle formed
by the points..

. (-3,5), (5,6), (5,-2) (Eg: 5.1]

(-10,—4), (_8’_1)’ (_3’_5) [EX:5°1(1)]

3) The floor of a hall is covered with
identical tiles which are in the shapes of
triangles. One such trinagle has the
vertices at (-3,2), (-1,-1) and (1,2). If the

floor of the hall is completely covered by
110 tiles, find the area of the floor.

For Practice

5) Determine whether the set of points
are collinear?
(1) P(_1573)7 Q(67_2) R(_374)

(ii) (a,b+c), (b,c+d) and (c,a+d)
[EX:5.1(2])]

6)If the area of the triangle formed by
the vertices A (-1,2),B (k ,-2) and C(7

4)(taken in order) is 22sq.units, find the
values of k. [Eg: 5.3]

Solution (x1,y1) = (-1, 2)
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(x2,y2) = (k -2)
(x3,y3) = (7 .4)
The area of A ABC = 22 sq.units
2 | X1 Xo X3 Xy =22

yr ¥y2 ys ¥1

21-1 k 7 -1|=22

2 -2 4 2

% [(2 +4k +14) — (2k —14 — 4)] = 22

1/2[(4k + 16) —( 2k -18)] = 22
4k +16 -2k +18 = 44

2k + 34 = 44
2k = 44 -34
2k = 10
K=5

Solution A(2, 3), B(4,a), C(6,-3)
X1,y1)= (2 3),
X2,y2) = (43)
(X3 ,y3) = (6, -3)
The area of A ABC = 0 sq.units
2| X1 Xo Xz Xi|=0

yi ¥y2 ys y1

212 4 6 2 =0

3 a -3 3

% [(2a-12 +18) — (12 +6a - 6)] = 0

2a+6-(6a+6)=0
22+ 6-6a-6=0
-4a =0

a=0

For Practice

7) Vertices of given triangles are taken
in order and their areas are provided
aside. In each case, find the value of p’
[EX:5.1(3)]

Vertices Area(Sq.units)
i) (0,0), (p,8),(6,2) 20
11) (p7p)7 (576)7 (57_2) 32

For Practice

9) In each of the following, find the value
‘@’ for which the given points are
collinear.

(a, 2-2a), (-a +1, 2a) and (-4-a, 6-2a)
[EX:5.1(4)]

8) In each of the following, find the
value of ‘a ‘for which the given points
are collinear. (2,3), (4,a), (6,-3)
[EX:5.1(4)]

10) What is the slope of a line whose
inclination is 300 [Eg: 5.8]

Solution 6= 300

Slopem = tanf

. 1
m = tan 30° = —

J3
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For Practice

11) What is the slope of a line whose
inclination with positive direction of x-
axis is

i 900 (i) 00 [EX:5.2(1-i)]

12) What is the inclination of a line
whose slope is V3 [Eg:5.8]

Solution

m =3

m = tané

tanfd = \E

tan60° = /3

6 = 60°

For Practice

13) What is the inclination of a line
whose slope is [EX:5.2(2)]

@ 01

14) Find the slope of a line joining the
given points (-6,1), (-3,2) [Eg:5.9]

Solution

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

m=1/3

16) 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 r perpendicular to s [Eg:5.10]

Solution
(-2,2), (5,8)
The slope of the line T,

1
m; === -

(-8,7), (-2,0)

The slope of the line s ,

mo _ Y% Y
I'_j .'L'l
0-7 -7
mo - = —
-2 +8 6
6 -7
The product of the slopes = - X o

mi; X mo =-1

Therefore, the line r is perpendicular to
line s.

For Practice

15) Find the slope of a line joining the
points. [Eg:5.9 , EX:5.2(3)]

i  (14,10) and (14,-6)

(i) (-1/3,1/2) and (2/7, 3/7)

(iiij) (5, V5) with the Origin

(iv) (sind , -cosdy ), (- sind , cos? )

For Practice

17) The line p passes through the points
(3 ,-2) , (12,4) and the line q passes
through the points (6 ,-2) and (12 ,2). Is

p parallel to q ? [Eg:5.11]

18) What is the slope of a line
perpendicular to the line joining A(S ,1)
and P where P is the midpoint of the
segment joining (4,2) and ( -6, 4)

[EX :5 .2(4)]
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19) Show that the points (-2,5), (6,-1)
and (2,2) are collinear. [Eg:5.12]

Solution
The vertices are A(-2,5) , B(6,-1), C(2,2)
A(_275) ) B(67_1)

(X1, y1)=1(29)

(X2,Y2)= (6 "1 )

Slope of AB ,Z p
i-5 -6
T 642 8

_ -3

4

B(6,-1), C(2,2)

Slope of BC = ? fi
2+1 3
T 226 -4

_ -3

4

Slope of AB = Slope of BC

Hence the points A ,B and C are
collinear..

23) Find the equation of a straight line
passing through (5,7) and is

(i) Parallel to X axis
(ii) Parallel to Y axis [Eg:5.17]

Solution

(i) The equationof any straight line
parallel to X axisis y=Db

(@a,b)=(57)
b =7
The required equation of the line is y =7

(i) The equation of any straight line
parallel to Y axisis x = a

(a,b)=(5,7)
a=>5

The required equation of the line is
x=95

For Practice

20) Show that the given points are
collinear : (-3,-4), (7,2) and (12,5)

[EX :5 .2(5)]

21) If the three points (3,-1), (a,3) and

(1,-3) are collinear, find the value of a.
[EX :5 .2(6)]

22) The line through the points (-2, a)

-1
and (9 ,3) has slope - Find the
value of a. [EX :5 .2(7)]

For Practice

24) 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

[EX :5 .3(1)]

25) The equation of a straight line is

2 (x-y)+ 5=0. Find its slope,
inclination and intercept on the Y axis.
EX :5 .3(2)]

Solution

2x-y)+5=0
2x -2y +5=0

—-a
Slope m = >
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-5
Y intercept C = -
5
C =—
2
l1=tand |, m = tand
tan45 = tand

Inclination 9 = 450

For Practice

26) Calculate the slope and y intercept of
the straight line 8x -7y + 6 =0 . [Eg:5.19]

29) The graph relates temperatures y (in
Fahrenheit degree) to temperatures x (in
Celsius degree) (a) Find the slope and y
intercept (b) Write an equation of the
line (c) What is the mean temperature of
the earth in Fahrenheit degree if its
mean temperature is 250

Celsius? [Eg:5.20] fﬁﬁy AT

60 |
50 L

B 40 |

B

5 30 9(0, 32)
20
10

-

I
f

X119 5 10 15 20 25 30 X

v elgeDdlLIen

27) Find the equation of a line whose

inclination is 30° and making an
intercept -3 on the Y axis. [EX :5 .3(3)]
Solution
9 = 300

Y - intercept C=-3
m = tan® , m = tan300

m=1/V3
The required equation of the line

y=mx+c

1
y=EX—3
V3y = x - 3V3

x -3y -3V3 =0

For Practice

28) Find the equation of a straight line
whose [Eg:5.18]

(i) Slope = 5, y intercept ¢ = -9

(ii) Inclination is 459 and vy
intercept is 11.

30) Find the equation of a line passing
through the point (3,-4) and having slope

-5
— [Eg:5.21]

Solution
(x1,y1)= (3,-4)
-5
e "
7

The equation of the point-slope form of
the straight line is

y—y, = m(r—z)

Y+4= = (x-3)
Ty +4)=-5x-3)
7Ty + 28 = -5x + 15
5x + 7y +28-15=0
Sx + 7y + 13 =0

For Practice

31) Find the equation of a straight line
which has slope -5/4 and passing
through the point (-1,2). [EX :5 .3(10)]

32) The hill in the form of a right
triangle has its foot at (19 ,3). The
inclination of the hill to the ground is
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459 Find the equation of the hill joining
the foot and top. [EX :5 .3( 6 )]

33) Find the equation of a straight line
passing through (5 ,-3) and (7, -4). etettm

[Eg:5.23]
Solution
(5,-3) , (7, -4)
The equation of a straight line passing
through the two points ( x1, y1 ), (X2,y2)
y—y _ T,
¥b =Y Ty — I,

y+3 x—5
—4+3 © 7-5
y+3 x—5
—4+3 - 7-5
y+3 x—=5
=y i 2

2(y+3)=-1(x-19)
2y +6=-x+5
X+2y+1=0

37) Find the intercepts made by the line
4x 9y + 36 = 0 on the coordinate axes.

[Eg:5.26]
Solution

4x 9y +36 =0
4x -9y = - 36
Dividing by - 36 ,

X Yy

-9 -4

I A
-9 4

ﬁ =+ l - 1’
a b

X intercept a = -9 | y intercept b = 4

For Practice

38) Find the intercepts made by the
following lines on the coordinate axes. .

(i) 3x-2y -6 =0
(i) 4x+3y+12=0[EX:5.3(13)]

For Practice

34) Find the equation of aline through
the given pair of points [EX :5 .3( 7)]

@) (2,2/3) and (-1/2, -2)
() (2 ,3) and (-7, -1)

35) A cat is located at the point (-6,-4) in
xy plane. A bottle of milk is kept at
(5,11). The cat wish to consume the milk
travelling through shortest possible
distance. Find the equation of the path it
needs to take its milk. [EX :5 .3( 8)]

36) 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?. [Eg:5.24]

39) Find the equation of a line whose
intercepts on the x and y axes are
given below. [EX :5 .3( 12)]

4 ,-6
Solution
X intercept a =4,y intercept b =-6

The required equation of a line is

a b
X LY g
-6
—6x+4y 1
—24 -
-6x + 4y = -24

Dividing by -2 , we get 3x - 2y = 12
3x-2y-12=0
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For Practice

40) ) Find the equation of a line whose
intercepts on the x and y axes are
given below. [EX :5 .3( 12)]

5,3/4

41) Find the slope of the following
straight lines Sy — 3 = 0. [EX :5 .4(1)]

Solution

5y-3=0
_ coefficient of x
coefficient of y

0

m=—
5
m=0

Slope of any line perpendicular to 2x -
-3
3y+8 =0 is EN

For Practice

44) Find the slope of the line which is
(ijparallel to y = 0.7x - 11 (ii
perpendicular to the line x =-11

[EX :5 .4(2)]

For Practice

42) Find the slope of the following
straight lines.

(i) 7x-3/17 = 0 [EX :5 .4(1)]
(ii) 6x + 8y + 7 = 0 [Eg:5.30]

43) Find the slope of the line which is
(ijparallel to 3x - 7y = 11 (i1)
perpendicular to 2x - 3y + 8 = 0.
[Eg:5.31]
Solution

3x-7y -11=0

_ —coefficient of x
coefficient of y

m=——

-7
3
m=—
7

Slope of any line parallel to 3x-7y =11 is
3

-
2x-3y+8=0

45) Check whether the given lines are

y

x 1 _ .. 2x
parallel = N =0 woHmIDd >t

y .1 _ .

~ +—— = 0. [EX :5.4(3)]
Solution

e’ +l +i =0

3 4 7

_ —coefficient of x
coefficient of y

_ -1/3
M=
-1 4
= — X —
3 1
m; = -4/3
Z_X + Y +i =0
3 2 10
_—2/3
M2 =
-2 2
= — X =
3 1
me = -4/3
m; = mp = -4/3

Hence the two lines are parallel..
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For Practice

46) Check whether the given lines are
parallel 2x + 3y -8 =0, 4x +0y +18
= 0 [Eg:5.32]

47) Check whether the given lines are
perpendicular

X -2y+3=0,6x+3y+8 =0
[Eg:5.33]

Solution

x -2y+3=0

_ —coefficient of x
coefficient of y

-1 1
m =— = —
-2 2

6x +3y+8=0

1
mlxm2=2—x—2

m; x mo =-1

Hence, the two straight lines are
perpendicular.

For Practice

48) Check whether the given lines are
perpendicular 5x + 23y +14 =0 , 23x -5y
+9 =0 [EX :5 .4(3)]

49) If the straight lines 12y =- (p + 3 ) X
+12 , 12x -7y = 16 are perpendicular
then find p’. [EX :5 .4(4)]

FIVE MARKS QUESTIONS

1) Find the area of the quadrilateral
whose vertices are at (-9 ,-2), (-8, -4),
(2,2) and (1, -3). [EX :5 .1(5)]

| 4

Lo
Xt Q X
Solution

9,:2) ﬂ(lm
A(-9 ,-2), B(-8, -4), &%

C(1, -3), D (2,2) &

(X1,y1)=(9, -2)
(X2 » Y2 ) = ('8 ’_4)
(Xs,y3)=(, -3)

X4,y4)= (2.2
Area of quadrilateral ABCD

=1/2|1X1 Xz X3 X4 X1| sq.units

yi y2 ys Y4y
= 1/2f9 -8 1 2 -9
2 -4 -3 2 -2
=1/2 [ (36+24+2-4) — (16-4-6-18)]
=1 [ 58 - (-12)]
= 1% (58 +12)
=1/2X70
= 35

Area of quadrilateral ABCD = 35
sg.units

For Practice

2)Find the area of the quadrilateral
whose vertices are at [ EX :5 .1(5),
Eg:5.6]

1.(1)(-9 ,0), (-8, 6), (-1,-2) and (-6, -3)
(i) (8 ,6), (5, 11), (-5,12) and (-4, 3)
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3) Find the value of k, if the area of a
quadrilateral is 28 sq.units, whose

vertices are taken in the order (-4 ,-2),
(_3: k): (3:_2) (2: 3) [EX :5 ‘1(6)]

4) In the figure, the
quadrilateral swimming
pool shown is
surrounded by concrete

patio. Find the area of
the patio.. [EX :5 .1(9)]

5) The given diagram shows a plan for
constructing a new parking o i)
lot at a campus. It is
estimated that such
construction would cost
1300 per square feet. What
will be the total cost for -

making the parking lot? v
[Eg:5.7]

P = e b
i

: A(2,2)

0) A triangular shaped glass with
vertices at A(-5 ,-4), B(1, 6) and C(7,-4)
has to be painted. If one bucket of paint
covers 6 square feet, how many buckets
of paint will be required to paint the
whole glass, if only one coat of paint is
applied. [EX :5 .1(10)]

[(-3b-5a+36)-(9a+4b + 15)]=0
-3b-5a+36-9a-4b-15=0
-14a -7b +21 =0

Dividing by -7

2a+b-3=0
2a+b=3,a+b=1(Given)

22 + b =3 -—--- (1)

Suba=21in (1),weget 2X2+b=3
4+b=3,b=-1
a=2,b=-1

For Practice

8) If the points P(-1, -4), Q(b, c) and R(5,-
1) are collinear and if 2b + ¢ = 4, then
find the values of b and c . [Eg:5.4]

7) If the points A(-3,9), B(a, b) and
C(4,-5) are collinear and ifa+b =1,
then find a and b.[EX :5 .1(7)]

Solution
A(-3 ,9), B(a, b) and C(4,-5)

If the points are collinear, Area of
triangle ABC = 0

172 (X1 Xo X3 X3 =0
Y1 ¥y2 y3 ¥yi
-3 a 4 -3 =2x0

9 b -5 9

9) The line through the points (-2 ,6) and
(4, 8) is perpendicular to the line through
the points (8 ,12) and (x ,24).

[EX :5 .2(8)]

Solution

A(-2 ,6), B(4, 8), C(8,12), D(x ,24)
A(-2 ,6), B(4, 8)

C (8 ,12) , D (x ,24)

24 —-12

Slope of CD m2 = po—s
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If the lines are perpendicular,

mi; x mo =-1

3lX xlfs -1
x4—8 =l
4=-1(x-28)
4=-x+8

x=8-4

X =4

10) show that the given points (1 ,-4), (2,
-3) and (4,-7) form a right angled triangle
and check whether they satisfies
Pythagoras theorem. [EX :5 .2(9)]

Solution A(1 ,-4), B(2, -3) and C(4,-7)

Slope of the line m Y, Y,

.L'g ‘L.l

—3-(-4) _ -3+4_

The slope of AB = 1
2-1 1
-7 —(-3)_-7+3_—4
The slope of BC = = o
4-2 2 2

=-2

—4—(=7) _—4+7_
1-4 -3

The slope of CA =

3-1
-3

Slope of AB x Slope of CA =1x-1=-1
AB is perpendicular to CA angle A= 900
BC - Hypotenus

A ABC is Right angled triangle

The distance between the two points
(X1, ¥1), (X2, y2) = \/(xz_xi)z + (yz—y1)2

A(l 7_4)> B(2> _3)

AB  =(2—1)2+ (=3 — (—4))?

=12+ (-3 +4)?
Vi+1 2\/2

B2, -3) C(4,7)

BC = J(4 -2+ (-7- (—3))2

=J(@)2+ (=7 +3)?

=4+ 16 =\/20

C(4,-7), A(1 ,-4)

CA = J(1—4)2 + (4= (D)

=J(=3)2+ (-4 + 7)2

= 3+ (37
=yo+9 =V18

By Pythagoras theorem,
BC2 = AB2+ AC2

(vV20)2 = (V2 )2 + (V18 )2
20=2+ 18

They satisfied Pythagoras theorem.

For Practice

11) show that the given points . L(0 ,5),
M(9,12) and N(3,14) form a right angled
triangle and check whether they satisfies
Pythagoras theorem [EX :5 .2(9)]
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12) Without using Pythagoras theorem,
show that the points (1 ,-4), (2,-3) and
(4,-7) form a right angled triangle.

[Eg:5.15]

13) If the points A(2,2), B(-2,-3), C(1,-3)
and D(x, y) form a parallelogram then
find the value x and y. [EX :5 .2(11)]

Solution
A(2:2): B(_Q:_S): C(l,-S) and D(X’Y)
Slope of AB = Slope of CD

Slope m % 4
.'1,'2 .'E,'l

-3-2 _ y+3

-2-2 x -1

-5 _ y+3
—4 x -1
y+3

x -1

5
4
Sx-1)=4 (y +3)

Sx -5 =4y + 12

Sx — 4y = 12+5

S5x — 4y =17 -————--————- (1)
B(-2,-3), C(1,-3) , A(2,2), D(x,y)
Slope of BC = Slope of AD

-3+3 _ y-2
1+2 x =2
o _y2
3 X -2
3y-2)=0
3y-6=0
3y =06
y =2

Suby=2in (1)
oSx-4x2=17

S5x -8 =17
S5x =17 + 8
S5x =25
X=5
X=5,y=2

For Practice

14) Show that the given points form a
parallelogram: A (2.5, 3.5), B(10,-4),
C(2.5,-2.5) and D(-5,5). [EX :5 .2(10)]
15) Let A3, -4), B(9, -4), C(5, -7) and
D(7,-7). Show that ABCD is a
trapezium.[EX :5 .2(12)]

16) A quadrilateral has vertices at A(-4 ,-
2), B(5 -1), C(6, 5) and D(-7,6). Show
that the mid-points of its sides form a
parallelogram. [EX :5 .2(13)]

17) Let A(1,-2), B(6 -2), C(5, 1) and
D(2,1 )be four points

(i) Find the slope of the line
segments a) AB b) CD

(ii) Find the slope of the line
segments a) BC b) AD

What can you deduce from your answer.
[Eg:5.13]

18) Find the equation of aline passing
through the point A(1,4) and
perpendicular to the line joining points

(2 5) and (4, 7). [Eg:5.22]
Solution

B(2 5), C(4, 7)

Slope of BC, m  —
4-2 2

m- — = Z =1
7-5 2

The required line is perpendicular to BC,
mx1l=-1, m=-1
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=-1,A(1,4)
The equation of the required straight
line is
Y-yi=m (x - Xi)
Y-4= -1x-1)
Y-4==x+1

X+y-5=0

For Practice

19) Find the equation of a line passing
through (6,-2) and perpendicular to the
line joining the points (6 7) and (2, -3).
[EX :5 .4(6)]

20) Find the equation of a straight line
passing through the point P(-5,2) and
parallel to the line joining the points
Q(3, -2) and R(-5, 4) [EX :5 .4(5)]

21) A(-3,0), B(10,-2) and C(12,3) are the
vertices of AABC. Find the equation of
the altitude through A and B
[EX :5 .4(7)]

5x+2y  _
2b =1
S5x + 2y = 2b (1)

The line 5x + 2y = 2b pass through the
point (1,-4)

5x1+2x(-4)=2b

5-8=2b
2b = -3
b=-3/2

Sub b=-3/2 in (1)
S5x + 2y =2b
5x + 2y = 2(-3/2)
Sx+2y+3=0

22) Find the equation of a straight line (i)
passing through (1, -4) and has
intercepts which are in the ratio 2:5
[EX :5 .3(14)]

Solution
Ratio of intercepts a:b= 2:5
\ . 4
b 5
2b
a = —
5

a b

X +l — 1
2b/5 b

5

2b b

For Practice

23) Find the equation of aline which
passes through (5, 7) and makes
intercepts on the axes equal in

magnitude but opposite in sign.[Eg:5.25]

24) A line makes positive intercepts on
coordinate axes whose sum is 7 and it
passes through (-3,8). Find its

equation..[Eg:5.28]

25)Find the equation of a straight line(ii)
passing through (-8, 4) and making
equal intercepts on the coordinate axes..
[EX :5 .3(14)]

26) Find the equation of the median and
altitude of A ABC through A where the
vertices are A(6, 2), B(-5,-1) and C(1,9)
[EX :5 .3(9)]

Solution
B(-5,-1) .C(1,9)

Midpoint of BC,

D= (x1+x2 y1+y2)
2 72
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—5+1 -1+9
D = ( 5 2 > )
-4 8
D=(C 5, 5 )
D= (-2,4)

The equation of the median AD
A(6:2): D( -2 ’ 4 )

y—“% __I Tl
Yy — Y, L, =,
y—2 _ xX—6
4-2  -2-6
y—2 _ xX—6
2 -8
8y-2) = 2(x-6)
-8y + 16 = 2x-12

2x+8y-28=0
Dividing by 2
Xx+4y-14=0
The equation of the altitude
B(-5,-1), C(1,9)

The slope of BC m = ?fg Y,

= —/— =53
The slope of altitude m =-3/5
=-3/5, A(6,2)
Equation of the altitude AD is
y-yi1=m(x-x)
y-2=-3/5(x-06)
S(y-2)=-3(x-96)
Sy — 10 =-3x + 18
3x+35y—-28=0

Equation of Median : x + 4y -14 =0
Equation of Altitude : 3x + 5y -28 =0

27)Find the equation of  the
perpendicular bisector of the line joining
the points A(-4,2) and B(6,-4)

[EX :5 .4(8)]
Solution

A(-4,2) B(6,-4)
Midpoint of AB= D (wm)

2 2

-4 +6 2—4
= D ( > ’ > )
D ((2/2,-2/2)
D(1,-1)

A(-4 , 2), B(6,-4)

Slope of AB m =

_ 42
m 6+4
-6 _ -3
10 5
. 5
Slope of altitude m = —

5
m =— , D(L,-])

The equation of the perpendicular
bisector is

y-yi=m(x-xi)

y +1=5/3 (x-1)
3(y+1)=5(x-1)
y+3=5x-5
5x-5 -3y -3=0

Sx-3y-8=0

28) Find the equation of a straight line
through the intersection of lines
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7x + 3y = 10, 5x - 4y = 1 and parallel to
the line 13x + Sy + 12 = 0 _[EX :5 .4(9)]

Solution

7x + 3y = 10 > (1)
Sx -4y =1 — (2)
1x4, 2x3 =—

28x + 12y = 40

15x - 12y =3
43 x =43
x = 43/43
x =1

Sub x =1 in (1)
7x + 3y = 10
7x 1+3y=10

7 +3y =10
3y =10 -7
3y =3
y=1

The point of intersection is (1 ,1)

Equation of the line parallel to
13x+ 5y +12=0 is 13x+ Sy + k =0.

This line passes through (1,1)
13x1+5x1+k=0
13 +5 +k=0
18+k=0
k=-18
Sub k=-18in13x+5y+k=0
13x+5y-18=0

Therefore, The equation of the line is

13x + 5y - 18 =0

For Practice

29) Find the equation of a straight line
through the intersection of lines

5x - 6y = 2, 3x + 2y = 10 and
perpendicular to the line 4x - 7y+13 =0
[EX :5 .4(10)]

30) Find the equation of a straight line
through the point of intersection of the
lines 8x + 3y = 18, 4x + S5y = 9 and
bisecting the line segment joining the

points (5, -4) and (-7, 6) [EX :5 .4(12)]

Solution
8x + 3y =18 > (1)
4x + 5y =9 — (2)

2X2 s

8k +3y =18
8x + 10y = 18
(G R R
-7y =0
y=0

8x+ 0=18
8x =18
x =18/8
x= 9/4

The point of intersection (9/4, 0)
Midpoint of the line joining points
(5, -4) and (-7, 6)

_ (xl+xZ y1+y2)
B 2 72
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=(_1’1)

Equation of the line joining the
points (9/4,0),(-1,1)

y—0 _ xX—9/4
1-0 -1-9/4
y x—9/4
1 -1-9/4

y 4x -9

1 -4 -9

y 4x -9

1 -13
4x -9 =-13y

4x +13y-9 =0
The equation of the line is 4x +13y -9 =0

Solution

(i) To find the time when the battery
power is 40% ,
y = 0.40
y=-0.25x+1
0.40=-0.25x+1
0.40 + 0.25x =1
0.25x=1-0.40

x =0.60/ 0.25
X = % = 2.4 hours
(i) If the battery power is O then y = O
0=-25x+1
0.25x =1
X =1/0.25
X =100/25
X =4 hours.

After 4 hours, the battery of the mobile
phone will have no power.

For Practice

31) Find the equation of a straight line
joining the point of intersection of 3x +
y+2 =0and x- 2y -4 =0 to the point
of intersection of 7x -3y =-12 and 2y
=x + 3 [EX :5 .4(11)]

32)A mobile phone is put to use when
the battery power is 100%. The percent

of battery power Y’ (in decimal)
remaining after using the mobile phone
for x hours is assumed as y = -0.25x +
1 [ Eg:5.27]

(i) Find the number of hours elapsed if
the battery power is 40%.

(i)How much time does it take so that

the battery has no power? .
-

60%

| €

For Practice

You are downloading a song. The percent
y (in decimal form) of mega bytes
remaining to get downloaded in x
seconds is given by y=-0.1x + 1

[EX :5 .3(11)]
(i) Find the total MB of the song..

(iij  after how many seconds will
75% of the songs gets
downloaded?

(iii) After how many second the
songs will be downloaded
completely?
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6. Trigonometry

Formula:
I
. Opposite side
Slne = pp—
hypothesis
Adjacent side
cosg = ————
hypothesis
Opposite Side
tanf = p.p—.
Adjacent side
siné
tanf =
cosf
1
cosecf=——
sin@
0 1
Secu =
cosf
cotl =
tanf

II Trigonometric ratios of complementary
angles.

sin (90-6) = cos O cos (90-6) = sin6
tan (90 - 0) = cot O cot (90-0) =tan®

sec (90-0) = cosec6 cosec (90 - 8) = secH

II Trigonometric Identities.
sin20 + cos20 = 1
1 + tan20 = sec20

1 + cot20 = cosec20

v

Table of trigonometric ratios for
0°, 307, 45°, 60°, 90°

0 0’ 30° 45° 60° 90°
smg | 0 | 1 | 1 | 3| 1
2 V2 | 2
cosf 1 V3 1 1 0
2 | V2 2
tan@ 0 N 1 V3 ©
V3
cosecd | o 2 2 2 1
V3
secH 1 2 \2 2 ©
V3
cotd © V3 1 1 0
V3
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Two Marks Questions:

sinA _ 1-cosA

1) Prove that =
1+cos A sinA

(Example 6.2)

Solution:

sinA _  sinA ><1—cosA
14+cosA 14+cos A 1-cosA

_ sinA(1-cosA)
(1+cos A)(1—cosA)

sinA (1—cos A)
12—cos2A

sinA (1—cos A)
sin? A

1-cosA
sinA

1+ sin6 y 1+ sin®
1-sin6 1+ sin©

_ |(1+sinB)2
12—sin2 0

_|(1+sin®)?

- cos20

1+sin6
cosO

1 sin0
+
cosO cosO

=secO + tan 6

secO sin0

sin@ cosO
(Example: 6.6)

2) Prove that = cot 0

Solution:

1
sec® sin® _ 55p  sind

sin@ cosO sin® cos6

1 sin0

sin® cos® cosO

1-sin?0

sinB cosO
cos?0

sinB cosO

cos 0

sin0

cotO

Try it
1+cosO
1—cosO

(Example: 6.5)

4) Prove that = cosec O + cot©

1+sin6
1-sin0

3) Prove that =secH + tan 0

(Exercise: 6.1-3(i))

S) 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
is 30°. Find the height of the tower.

(Example: 6.19)

Solution:

Let BC be the height of the tower.

h
tan 30° = —
48
1 _ h
V3 48
h 1
48 /3
48
h=_
3
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_16x3
V3
_ 16xV3 x4/3
V3

= 16V3

Therefore, the height of the tower
is = 16v/3 m.

6) 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. (Example: 6.20)

Solution:

75 m

A 8

Let AC be the length of the string.

75
x

V3 75

2 X

x X3 =75x2
150

V3
50%3

V3

50%+/3 X3
V3

5003

sin 60° =

Hence, the length of the string is = 503 m.

7) 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 10v/3 m. (Exercise: 6.2 -1)

Let BC be the height of the tower.

10v3
30

tan 6 =

%wm

&

lew

=1
tan(l)—\/§

0 =30°

8) A road is flanked on either side by
continuous rows of houses of height
4/3 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. (Exercise: 6.2 -2)

Solution:
&
E /
//'
v HAEM
3
i
.. LA
p— = A = B

Let BC be the height of the house.

4+4/3
tan 30° = 7‘/_
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1._4M3

V3 x

x= 4/3 x /3
=4x3
=12m

Width of the road = 12 + 12
=24 m.

9) A player sitting on the top of a tower of
height 20 m observes the angle of
depression of a ball lying on the ground
as 60°. Find the distance between the
foot of the tower and the ball

(V3 = 1.732) (Example: 6.26)

Solution:

>(/ c

o

Qom

_zox\/§
V3 V3B

20V3 _ 20 % 1.732
~ 3 3

=11.55m

D 14em =

AD is the height of the first building
EC is the height of the second building

x
tan 30° = —
140
R i
V3 140
140 _
NG = x
_ 140 V3
V33
140 X 1.732
x:—
3
x =80.83
h=x+ 60
= 80.83 + 60
h=140.83 m

The height of the second building is 140.83 m

10) 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. (V3 =1.732)
(Example: 6.27)

11) From the top of a rock 50v/3 m high, the
angle of depression of a car on the

ground is observed to be 30°. Find the
distance of the car from the rock.

(Exercise: 6.3 - 1)

Solution:

A €
30

sovs ™
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AB is distance between car and rock

tar1£’>0°=50;/§
1 50v3
3 x
x=50V3 x V3
x=150x3
x=150 m

Distance of the car from the rock = 150 m

12) 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. (Exercise: 6.3 - 2)

Solution:
<
X \*Su .’V
»°
o &
WS g |V
A o ™M
N
\
(=]
g
D Forn .

AD is the height of the first building
CE is the height of the second building

X
tan 45° = —
70

x =70 m

Hence, height of the first building
=120-70
=50 m

Five Marks Questions:

1. IfV3 sin 6 - cos 6 = 0, then show that
3tan 6—tan30

e =
tan 3 1—3tan 20

V3sinB-cosB=0
V3 sin 6 = cos 0

sin _ 1

cos O 3

tan 0 = 35

an y
0 = 30°

LHS =tan 360 =tan 3 x 30°

= tan 90°
= 00

3tan 6—tan30
RHS = ———
1—3tan“0
_ 3xtan 30°-tan®30°
1 — 3tan 230°
3 x 13 - (1W3)?
- 1-3 X(11V/3)?

_ 3/V3-1/33
T 1-3x1/3

3/V3-1/3V3
1-1

3/V3-1/3V3
0

= ©0

3tan O—tan30

~tan 306 =
1-3tan?0

(Exercise: 6.1 — 7ii)

cos3A -sin3A
2. Provethat | ——mm@8@8@8@8 ) -
cosA —sinA
(cos3A + sin3A
cosA +sinA
(Example: 6.13)

) = 2sinAcos A

Solution:
(cos3A - sin3A) (cos3A + sin3A
- cosA —sinA B cosA +sinA

)
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(cos A — sinA) (cos?A + sin?A +cos AsinA)
(cos A —sinA)

(cos A + sinA) (cos?A + sin?A- cosAsinA)
(cos A+ sinA)

=(1 + cos A sin A) — (1 — cos A sin A)

("cos?A + sinA=1)

1] +cosAsinA-1+cosAsinA

2 cos Asin A
cos3A - sin®A (COS3A + sin3A)
" \cosA—sinA ] ~ \ cosA-sinA

= 2 cos Asin A

AB= x+y
=200 V3 + 200
=200(vV3 + 1)
=200 (1.732+1)
=200 x 2.732
=546.4 m

Therefore, distance between two ships
= 546.4 m.

3. Two ships are sailing in the sea on either
sides of a light house. The angle of
elevation of the top of the light house as
observed from the ships are 30° and 45°
respectively. If the light house is 200 m
high, find the distance between the two

ships. (V3 = 1.732) (Example: 6.21)

Solution:
c
200M
30° s
A 2 D y B

A, B — Positions of the two ships
CD is light house

200
tan 30° = —
X
1 20
V3 X
x =200V3 m
200
tan 45°=—
y
_200
y
y =200 m

4. From a point on the ground, the angles of
elevation of the bottom and top of a tower
fixed at the top of a 30 m high building
are 45° and 60° respectively. Find the

height of the tower. 3 = 1.732)
(Example 6.22)

C:

h

D

20M

bo° B
. %~

DC is height of the tower

30
tan 45°= —
X
30
1= —
X
x=30m
30+h
tan 60° =
X
30+ h
\/§=
30+ h
Subx =30, /3= —

30(3) = 30+h
30(v/3)-30=h
h = 30V3-30
h =30 (V3-1)

h =3 x (1.732-1)
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h =30 x 0.732
h=2196m

Hence, the height of the tower is = 21.96 m.

S. To a man standing outside his house, the
angles of elevation of the top and bottom
of a window are 60° and 45°
respectively. If the height of the man is
180 cm and if he is 5 cm away from the
wall, what is the height of the window?

(V3 = 1.732) (Exericse: 6.2 — 3)

Solution:

c

1401

C is top of the window
D is bottom of the window

X
tan 45°=—
5
X
1 =—
5
S=x
XxX=35m
+
tan 60"=u
5
5+y
V3= —
5V3=5+y
5V3-5=y
y=5V3-5
y=5(/3-1)
y = 5(1.732-1)
y=5x0.732
y = 3.66m

Therefore, height of window is 3.66 m

6. The top of a 15 m high tower makes an
angle of elevation of 60° with the bottom
of an electronic pole and angle of
elevation of 30° with the top of the pole.
What is the height of the electric pole?
[Exercise 6.2 — 6]

T
¥
%
3
3
%
A
B
CE is height of the tower
AD is height of electronic pole
15
tan 60° = —
y
15
V3 =—
y
15
=% ®
15—-x
tan 30° =
y
i _15-x
V3 y
y=v3(15-% — @
From 1 & 2
15

= —3=\/3 (15 - x)

15

vz 10X
15
—=15-x
3
5=15-x
x=15-5
X =10 m.

Hence, height of the electronic pole is
=10 m.
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7. From the top of a tower 50 m high, the Try it
angles of depression of the top and 8. From the top of the tower 60 m high the
bottom of a tree are observed to be 30° angles of depression of the top and
and 45° respectively. Find the height of bottom of a vertical lamp post are
the tree. (V3 = 1.732) (Example: 6.28) observed to be 38° and 60° respectively.
Solution: Find the height of the lamp post. (tan 38°
= 0.7813, (V3 = 1.732) (Exercise 6.3 — 3)
l
B 9. As observed from the top of a 60 m high
lighthouse from the sea level, the angles
of depression of two ships are 28° and
45°. If one ship is exactly behind the
other on the same side of the lighthouse,
é find the distance between the two ships.
(tan 28° = 0.5317) (Example: 6.29)
B S
2 g
he e
CE is height of the tower
AD is height of the tree s
3
50
tan 45° = —
y
_ 50 45° 28’
- y A 7 B o c
y =50 m
C BC — The distance between the two
tan 30° = 7
ships
R g ©
V3 50 tan 45° = -
50
> _ 60
V3 BC 1= ?
BC = 2 X E x=60m
V3 V3 ‘o
BC = M tan 28° = AC
_ 60
BC = 28.87 m 0.5317 ==
-~ x=50-28.87 60
AC =
x=21.183m 0.5317
AC =11285m
So, height of the tree is =21.13 m. x+y=112.85
y=112.85-x
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~y=112.85 -6
y=52.58 m
Distance between the two ships

BC =52.85m

)
X+y=pm

_4h
AB—\/3m

4h
~ Distance between two ships = 73 m.

10. From the top of a lighthouse, the angle of

depression of two ships on the opposite
sides of it are observed to be 30° and 60°.
If the height of the lighthouse is h meters
and the line joining the ships passes
through the foot of the lighthouse, show
that the distance between the ships is

4h/v/3 m (Exercise 6.3 — 5)

Solution:

30 b¢

300 M Le
A 72 D

AB is the distance between the two ships
CD is lighthouse

AB=x+y
h
tan 30° = —
X
1 _+h
V3 X
x=hV3
tan 60° = —
y
h
V3 ==
y
_nh
NG
+ —@+£
X+ty= 1 NG
_ hV3xV3+h
V3
_3h+h
V3

11. From the top of a 12 m high building, the

angle of elevation of the top of a cable
tower is 60° and the angle of depression
of its foot is 30°. Determine the height of

the tower. (Example: 6.31)

bbm kit

AE is height of the building
BD is height of the tower

12
tan 30° = —
X
1_
V3 X
x=12V3 m.
tan 6O°=X
X
__y
V3= 12v/3
V3 x12V3 =y
12 x3 =y
36 =y
y =36 m.
BD=12+y
= 12+36
BD =48 m.

Hence, Height of the tower = 48 m.
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Try it.

12. From the top of a tree of height 13 m the
angle of elevation and depression of the
top and bottom of another tree are 45°
and 30°respectively. Find the height of
the second tree. (V3 = 1.732) (Exercise:
6.4-1)

13. The angles of elevation and depression of
the top and bottom of a lamp post from
the top of a 66 m high apartment are 60°
and 30° respectively. Find

(i) The height of the lamp post.

(ii) The difference between height of the
lamp post and the apartment.

(iii) The distance between the lamp post
and the apartment.

(V3 = 1.732) (Exercise 6.4-5)

Solution:

D
Y

E i x [] c

30°
br_) I~ “:M
30°
A z B

AE is height of the apartment
BD is height of the lamp post

66
tan 30°= —
X
RN
V3 X
X = 66v3 m

(iii)

tan 60° = y
X

-y
V3 = 6643

V3 x 6613 =y
66 x3=y
198 =y

y =198 m

Height of the lamp post =66 +y =
66 + 198 =264 m

Difference between height of the
lamp post and apartment
=264 -66 =198 m

Distance between height of the lamp
post and apartment = 66v3
= 66 %x1.732=114.31 m.
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Mensuration
Solid CSA TSA Volume
oli

(Sq.units) (Sq.units) | (Cu. Units)
Cylinder | 27rh 2ar(h+r) | zr2h
Cone arl ar(l+r) %ﬂrzh
Sphere Anr? Anr? %ﬂrg
Hemi 2712 32 2 Je
sphere 3
Hollow | 2z(R+r)h | 27(R+T) | 7R -
cylinder (R -r+ h)
Hollow 47sz _ A7 (R? +r2)§ﬁ(R3_r3)
sphere outer

surface area
Hollow | 27(R*+r?)| #(3R? +r? gﬂ(Ra_rs)
hemisph
ere
Frustum | 7(R+T)l z(R+r)l +

m,z 42 %ﬂh(R%RrHZ)

e TSA of acombinedsolid=CS.A .CSA

e Volume of a combined solid = Volume

+ Volume
e No.of Solids= Volume of the first solid
Volume of the second
solid
Tofind

e Radius(or) Height of the solid

Volume = Volume

www.CBSEtips.in

2Marks

1. A Cylindrical drum has a height of 20
cm and base radius of 4 cm. Find its
curved surface area and the total
surface area. (Example 7.1)
Solution :
Height h=20 cm Base radiusr=14cm

CSA of the cylinder = 2arhsq.units
=2 ? x14x 20

=88x20
=1760sq.cm
TSA of the cylinder = 2ar(h+r)

sq.units

. 2x§x14(20+14)

= 88x34
=2992sq.cm

Try this,

A solid right circular cylinder has
radius of 14 cm and height of 8 cm. Find its
curved surface Area and total surface
Area.

2. The curved surface area of a right
circular cylinder of height 14 cm is 88
cm? Find the diameter of the cylinder.
(Example 7.2)

Solution
Heighth =14 cm
CSA of the cylinder =88sq.unit
2rh =88

2X§XI‘X14=88

.- 88x7
22x14

Diameter=2cm

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


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

www.Padasalai.Net

3. If the total surface area of a cone of
radius 7cm is 704 cm? , then find its
slant height.(Example 7.6)

Solution
Radiusr=cm

TSA of acone=704cm”
a(l+r)=704

%§x7a+7)=704

704
22
| =327

=25cm

(1+7)

Slant height=25cm
Try this
If the CSA of a sphere is 9856 cm? then
find the radius of the sphere.
4. Find the diameter of a sphere whose
surface area is 154 m*(Example 7.8)
Solution
Surface Area of the sphere =154 m®
Anr? =154
4x % xr? =154
21547

 4x22
(2 Tx7

C2x2

r=—
2

Diameter of a sphere = 2r units

=2><Z=7m
2

5. The radius of a spherical balloon
increases from 12 cm to 16 cm as air

being pumped into it. Find the ratio of

www.CBSEtips.in

the surface area of the balloons in the
two cases. (Example 7.9)
Solution

Let r, and r, be the radii of the balloons.

n_12_3
r, 16 4
ratio of CSA of balloons = 4z, : 41,
_4m 1
CAml x)?
2 2
(5] - (ﬁ] 9
L) \4) 16

=9:16

6. If the base area of a hemispherical
solid is 1386 sq.m, then find its total
surface area? (Example 7:10)

Solution : Given that,
Base area =1386 sqm
ar? =1386 sq.m

TSA of a hemishere = 37r° sqm

=3 X1386
=4158 m”

7. Theslant height of a frustum of acone
isscmand the radii of itsendsare 4 cm
and 1 cm. Find its curved surface area.
(Example 7.13)

Solution : Given that
l=scm,R=4cm,r=1cm
CSA of the frustum = 7Z'(R + r)I

sq.units

=§x(4+1)x5

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


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

www.Padasalai.Net

8. Find the volume of a cylinder whose
height is 2m and whose base area is
250m’ (Example 7.15)

Solution: Given that
Heighth=2m
Base area =250 m®
ar? =250
Volume of a cylinder = zr *h Cu.units
=250 X 2
=500 m’

9. The volume of a solid right circular
cone is nosscm?®, If its height is 24cm
then find the radius of the cone.
(Example 7:19)

Solution : Given that
Heighth=24cm

Volume of the cone =11088 cm®

%m’zh =11088

1,22 \2,04-11088
3 7

2 11088x3x7
22x24
r’ =441
r=+/441
r=21

radius of the cone=21cm

Try this:

The volume of a cone is 4928cm”’. If its

height is 24 cm then find the radius of the

cone.

10. If the circumference of a conical
wooden piece is 484 cm, then find its
volume when its height is 105cm.
(Exercise 7.2 sum 3)

Solution

www.CBSEtips.in

Circumference of a cone =484 cm

27 =484
2x§xr =484

e 484x7
2x22

=11x7
r=77 cm

1 .
Volume of a cone = r 7r*h cuunits

= 1><—22><77><77><105
3 7

=22x11x77x35

=652190 cm®

. The volumes of two cones of samebase

radius are 3600 cm®and 5040 cm® Find
the ratio of heights.(Exercise 7.2sum 6)
Solution.

Givenradius=1, =T,

Ratio of volumes of 2 cones = 3600
5040
1 ,
3™ M 3600
:13 a2h, 5040
1 .,
3™ M 3600
1, “sos0 TR
éﬂfl h,
h, 3600
h, 5040
h_5
h, 7
h,:h,=5:7

Ratio of heights =5:7

12. If the ratio of radii of twospheresis4:7,

find the ratio of their volumes
(Exercise 7.2sum 7)

Solution.
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Let 1, 1, be the radii of two sphere.
Giventhat =4 r1,=7

Ratio of their volumes = 4 )’ gm’f
"
e
5
I,
464
70 343

Ratio of their volumes =64 :343

1

5 Marks
A garden roller whose length is 3m
long and whose diameter is 28m is
rolled to level a garden. How much
area will it cover in 8 revolutions?
(Example 7.3)
Solution : Given that

diameter =28 m

radiusr = % =14m

height h=3m
Area covered in one revolution =CSA
of acylinder

= 27rh sq.units

_ 2522, 1.4%3
7

=264 m°

Area covered in 8 revalutions =8 x26.4

=21.2m°

2. If the radii of the circular ends of a

frustum which is 45 cm high are 28cm
and 7 cm, find the volume of the

frustum. (Example 7.23)

www.CBSEtips.in

Solution : Given that
Height h=45cm
topradiusR=28cm
bottom radiusr=7cm

volume of the frustum

= %ﬂh[R2 +Rr + rz] cu.units

=%x%§x45h8?+csx7)+7ﬂ

2122 4541029
377

=48510 cm”
A toy is in the shape of a cylinder
surmounted by a hemisphere. The
height of the toy is 25cm. Find the total
surface area of the toy if its common
diameter is12cm. (Example 7.24)
Solution
Cylinder

Diameter (d)=12cm,

Radius(r)= % =6cm,

Height (h)=25.6=19cm
hemisphere
Diameter =12 cm, radiusr =6 cm
TSA of the toy = CSA of the cylinder .
CSA of the hemisphere . Base area of
the cylinder.

= 2ath+27r% + ar?

= ar(2h+3r)

=%;x6@8+1@

=QX6X56
7

=1056 cm”
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4. A jewel box is in the shape of a cuboid

of dimensions 30cmXx15cm x10cm
surmounted by a half part of a

cylinder. Find the volume of the box.

(Example 7.25) r——"
Solution E - '“;
Cuboid e, 0ozt

[FEN T —

length () = 30 cm, breadth (b) = 15cm,
height (h)=10cm
Cylinder

diameter =15cm

Radius(r) = ?cm

Heighth=30cm
Volume of the box=(Volume of the

cuboidﬁ% (Volume of the cylinder)

= (Ixbx h)—i—[%ﬂfzhl}

=(30><15><10)+ lxgxgxgxgo
2 7 2 2

L 7x2

_ 4500+ 165%x 225

14

_37125}

= 4500+

= 4500+ | 22222
14

=4500 + 2651785

=715179 cm®

5 A vessel is in the form of a

hemispherical bowl mounted by a
hollow cylinder. The diameter is 14cm
and the height of the vessel is 13cm.
Find the capacity of the vessel
(Exercise 7.3 sum 1)

Solution

Hemisphere

www.CBSEtips.in

. ) 14
Diameter =14 cm, radiusr = ) =7cm

Cylinder

radiusr=7cm

Heighth=13 - 7=6cm

Capacity of the vessel = Volume of the

hemisphere . Volume of the cylinder

2 .
= Eﬂfg + 7r*h cu.unit

=m2[zr+h}

3

=—22><7><7F(7)+6}
7 3

_154x 2 _ 4928
3 3

=1642.67 cm’
Nathan, an engineering student was
asked to make a model shaped like a
cylinder with two cones attached at its
two ends. The diameter of the model is
3 cm and its length is 12 cm. If each
cone has a height of 2 cm, find the
volume of the model that Nathan

made. (Exercise 7.3 sum 2)

Sol:  EXETCISET:3 sum 2
12 em

Solution S -
Cylinder 4@_@»
Diameter=3 cm, radiusr = 5 cm

Heighth,=12 - 4=8 cm
Cone

Diameter=3cm
3

Radiusr= > cm

Heighth,=2 cm

Volume of the model = Volume of the

cylinder . 2 volume of the cones

= ar’h, + 2><17zr2h2
3
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= 7z'r2{h1 +§h2}

2w

22 3 3 28

7. From a solid cylinder whose height is

24cm and the diameter 14 cm, a cone
of the same height and same diameter
is carved out. Find the volume of the

remaining solid to the nearest cm’®

(Exercise 7.3 Sum 3)
. =2.464 c’
Solution
Cylinder
24cm

Diameter =14 cm ‘

. X
Radiusr=07cm e

Heighth=24cm

Cone

Diameter =14 cm

Radiusr=07cm

Heighth=24cm

Volume of the remaining solid =

Volume of the cylinder - Volume of

the cone
- ﬂfzh—lﬂfzh
1
= mr’h(l—=
( 3)
= E7Z'f2h
3

= E><g><0.7><0.7><2.4
3 7

=2464cm®

www.CBSEtips.in

8. A capsuleis in the shape of a cylinder

with two hemispheres stuck to each of
its ends. If the length of the entire
capsule is 12 mm and the diameter of
the capsule is 3 mm, how mach

medicineitcan hold? (Example7.3sum

5)
Solution
. 1.5mm ﬁl.ﬁm
Cylmder 13 9 mm m
Diameter =3 mm i :
12cm e

Radiusr= g mm ol

Height h=(12-3)=9mm
hemisphere

Diameter =3mm

Radius = gmm

Volume of capsule =Volume of the

cylinder . Volume of 2 hemispheres

= ar’h+ Z(Zﬂl’3j
3

=7zr{h+ﬂr}
3

=7779mm’
A metallic spheres of radius 16 cm is
melted and recast into small sphere
each of radius 2cm. How many small
spheres can be obtained? (Example

7.29)

Solution

Big sphere

RadiusR=16cm
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Small sphere
Radiusr=2cm
No. of small spheres =

Volume of big sphere

Volume of small sphere

2 R®

—ﬁX@f
_16x16x16
2%x2x%x2
=512 small spheres.
A cone of height 24cm is made up of
modeling clay. A child reshapes it in
the form of acylinder of same radiusas
cone. Find the height of the cylinder.
(Example:7.30)
Solution
Cone
heighth=24cm
radius=rcm
Cylinder
height h,=?
radius=rcm

Volume of cylinder = Volume of cone

1
ar’h, —§7z'r2hl
1
h, —§h1
= 1X 24
3
=8

Height of cylinder=8 cm

12,

www.CBSEtips.in

An aluminium sphere of radius 12 cm
is melted to make a cylinder of radius 8

cm. Find the height of the cylinder.

(Exercise7.4 sum 1)
Solution
Sphere
Radiusr,=12 cm
Cylinder
Radius r,=8 cm
Heighth =2
Volume of the cylinder = Volume of
sphere
arfh = %mrf
g2h = 4128
3

8x8xh :%x12x12x12

he 4x12x12x12
3x8x8

=36cm

Height of the cylinder =36 cm
A right circular cylindrical container
of base radius 6 cm and height 15cm is
full of ice cream. The ice cream is tobe
filled in cones of height 9cm and base
radius 3cm, having a hemispherical
cap. Find the number of cones needed
to empty the container. (Example 7.31)
Solution
Cylinder
Radiusr,=6cm
Heighth,=15cm
Cone
Radiusr,=3cm

Heighth,=9cm
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Hemisphere

Radiusr,=3cm

No.of cones = Volume of cylinder
Volume of cone . Volume of the hemisphere
2
= 7ZT1 hl
1 2
“ah, + oty
3 3
7x6%%x15

1
g7zr22[h2 +2r]

_ mx6x6x15x3
~ 7x3x39+2(3)]
_ 2x6x15

- 15

=12ice cream cones.

13. A solid right circular cone of diameter
14cm and height 8cm is melted to form
a hollow sphere. If the external
diameter of the sphere is 10 cm. Find
the internal diameter. (Exercise 7.4
sum 4)
Solution
Cone
Diameter =14 cm
radiusr=7cm
Heighth=8cm
Hollow sphere
external Diameter =10 cm
external radiusR =5cm
Internal Radiusr=?
Internal Diameter =?

Volume of hollow sphere= Volume of the

cone.
f7z[R3 - r3]: l7zr2h
3 3
i7[[53 - r3]= l7z'><72 x 8
3 3

4[53—r3]=7><7><8

www.CBSEtips.in

53_r3_7><7><8
4
125-r® =98
r*=27
r=3cm

Internal Diameterd =2 r Units
=2x3=6cm

14. Find the number of coins, 15cm in
diameter and 2 mm thick to be melted
to form a right circular cylinder of
height10 cm and diameter 45cm. (Unit
Exercise 7 sum 5)
Solution
Cylinder
Heighth,=10cm
Diameter =45 cm
Radiusr,=225cm
Coins (cylindrical)
Diameter =15 cm
Radiusr,=075cm

Heighth,=2mm
2

=—=0.2cm
10

Number of coins = Volume of the cylinder

Volume of one coin
ar’h,
" atlh,

225" 10
“\0.75) 0.2

=32x50

= 450 coins.
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Try these
15. A container open at the top is in the
form of a frustum of a cone of height
16 cm with radii of its lower and upper
ends are 8 cm and 20cm respectively.
Find the cost of milk which can
completely fill a container at the rate
of 740 per litre.

(Exercise 7.2sum10)

Solution.
Given radius of lowerendr=8cm
Radius of upperend R =20 cm

Heighth=16cm

Volume of the frustum= ?(RZ i+ Rr)

cu.units

_ 22180001 | (87 + 20x8]

7x3
= 3521400+ 64+160]

21
_ 352x624
o2
219648
o2
104594

= [~1000 cm’=1litre]
1000

=10.4594 litre.

=10459.4 cm®

Cost of milk per litre =Rs. 40.
~ Total cost =10.459 x40
=Rs.418.36
16. The frustum shaped outer portion of
the table lamp has to be painted
including the top part. Find the total
cost of painting the lamp if the cost of
painting 1 sq.cm is Rs. 2. (Exercise7:1
sum 10)

Solution

www.CBSEtips.in

From the figurer=6cm
R=12cm
h=8cm
|=yh? +(R-r) =8 +(12-6) =/8? +6°

= V64+36 =100
| =10 cm
Area tobe painted =CSA of the frustum.
area of top circular region
= A(R+r)+ 1’
= ll(R+r)+r?]
A gx ho(2+6)+6?]

_ §X[180+ 36

_22 516
;

= %52 =678.86

Cost of painting per sq.cm = Rs.2

~»Total cost=678.86 x2=Rs.1357.72

17. A girl wishes to prepare birthday caps
in the form of right circular cones for
her birthday party, using a sheet of
paper whose area is 5720 cm? how
many caps can be made with radius 5
cm and height 12 cm (Exercise 7.1sum
6)

Solution
Area of the paper =5720 cm?
Given radius of birthday capr= 5cm

Height of birthday caph=12cm

~Slant height | =vh? +r?
=144+ 25
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= /169

=13 cm

CSA of conical cap = zrl sq.units

= g)<5><13
7

1430
a
~ Number of birthday caps =
Area of paper sheet

CSA of conical cap
5720
7

=—X
1430

=28 caps.
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STATISTICS

1.Range = L-S

2.CO-efficient of Range = L=s
L+S

n*-1

3.Standard deviation of first ‘n’ natural numbers , o = P

d2 (YdY
3.Standard deviation (Ungrouped data) , o = ZT{ZT]

N

5.When multiply or divide each data by some constant k , the standard deviation is also multiply or divide by k.
6.When increased or decreased each data by some constant k , the standard deviation will not change

2
7.coefficient of Variation , C.V = £x100, o= 2.d
\} n

X

fd? fd )’
4.Standard deviation (grouped data), o = \/ZN _{Z_j

PROBABILITY

1. P(E) :%

2. Tossing an coin twice S = {HH,HT,TH,TT}, n(S)=4

3. Tossing an coin thrice S={ HHH , HHT , HTH ,HTT , THH, THT , TTH, TTT }, n(S)=8
4. Rolling a die once S ={1,2,3,4,5,6}, n(S)=6

5. Rolling a dice twice S = {(1,1) (6,6)} ,n(S)=36

6.P(AUB)=P(A)+P(B)- P(ANB)

7.1f A and B are mutually exclusive events P(AUB)=P(A)+P(B)

8.P(AUBUC) =P(A)+P(B)+P(C)-P(AnB)—P(BNC)—P(C nA)+P(ANBAC)

9. P(ANB) =P(A)-P(ANB)
10. P(AnB)=P(B)-P(ANB)
11. P(A) =1-P(A)

12 . No. of cards =52
13.No.of black card =26
14.No.of red card =26

15. No.of red king =2
16.No.of black Queen =2
17.No.of clavor =13
18.no.of heart card =13

19. No.of face card =12
20. No.of number card =36
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2 Mark Questions

1) (i)Find the range and coefficient of range of
63,89,98,125,79,108,117,68 (Exercise8.1 (1))

Solution:
range = L-S =125-63=62

L-S _125-63 62

e M A K
L+S 125+63 188

coefficient of range =

www.CBSEtips.in

Solution:

The Standard deviation will not change when
we add some value to all the values . The new
Standard deviation is 4.5

9) If the standard deviation of a data is 3.6 and if each
value of the data is divided by 3, then find the new
variance and new Standard deviation. (Exercise8.1
(9)) Solution:

FOR PRACTICE:

2) Find the range and coefficient of range

of 25,67,48,53,18,39,44 (Example (8.1))

3) Find the range and coefficient of range of
43.5,13.6,18.9,38.4,61.4,29.8 (Exercise8.1 (1))

when we divide each value by 3 then the standard
deviation also divided by 3

New standard deviation, =3.6/3=1.2
Variance, ¢?=1.2 X 1.2=1.44

10) Find the Standard deviation of First 21 natural
numbers. (Exercise8.1 (7))

4) If the range and the smallest value of a set of data
are 36.8 and 13.4 respectively, then find the Large
value. (Exercise8.1 (2))

Solution:
L=R+S = 36.8+13.4=50.2

fnz—l
o =
12
212 -1 440
= % = !— =4/36.6 =6.05
12 12

FOR PRACTICE

5) If the range of a set of data is 13.67 and the largest
value is 70.08 Find the Smallest Value. (Example 8.3)

11) The standard deviation and mean of a data are 6.5
and 12.5 respectively. Find the Coefficient of
variation . (Exercise8.2 (1))

Solution:

6) Calculate the range of the following data
(Exercise8.1 (3))

400-
450

450-
500

500-
550

550-
600

Income

Number of 8 12 30 21

Workers

Solution:
R=L-S =650-400=250

6.5

cV=—=x100=——x100=52%
12.5

(o}
X

12) The standard deviation and Coefficient of
variation of a data are 1.2 and 25.6 respectively.Find
the value of mean. (Exercise8.2 (2))

Solution:

cv = Zx100

FOR PRACTICE

7) Example 8.2

Find the Range

16-
18
0

Age

Number of
Students

X

256 = ¥><100
X

1.2

X= %100
5.6

X =4.96

13) The mean and Coefficient of variation of a data
are 15 and 48 respectively.Find the value of standard
deviation. (Exercise8.2 (3))

8) 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. (Exercise8.1 (8))
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cv =2 %100
X

48 = Z.%100
15
_ 48x15

100
oc=1.2

www.CBSEtips.in

19) A bag contains 5 blue balls and 4 green balls .A
ball is drawn at random from the bag. Find the
Probability that thye ball drawn is (i) blue (ii) not blue
(Example 8.18)

Solution:

n(S)=5+4=9
n(A) 5

14) Write the sample space for tossing three coins
using tree diagram.(_Exercise8.3 (1))

-

\
|

/
PL N e

S={HHH , HHT ,HTH , HTT, THH, THT,
TTH, TTT}

n(s) 9

- nB)_4

(Hn(A)=5  P(A)=

(ii) n(B)=4

20) If A is an event of a random experiment such that
P(A): P(Z) —17:15 and n(S)=640 then find.

(i)P(Z) (i))n(A) (Exercise8.3 (3))

Solution:
P(A) 17
P(A) 15
1-P(A) 17
P(A) 15
15(1— P(A)) =17P(A)
15 =32P(A)
15

P(A) = -

FOR PRACTICE

15) Write the sample space for selecting two balls
from at a time from a bag containing 6 balls
numbered | to 6 (Using Tree diagram) (Exercise8.3

2)

16) Express the sample space for rolling two dice
using tree diagram_(Example 8.17)

P(A)+P(A) =1
15
P(A)+ =1

15 17

P(A)=1-2=2"
32 32
n(A) 17

n(s) 32

17)Two coins are tossed together .What is the

probability of getting different faces on the coins ?

(Example 8.20)

Solution:
S={HH,HT,TH,TT}
A={HT , TH}

P(A)= %:ZZE

n(s) =4
n(A)=2

n(A) 17
640 32

n(A) = 2L %640 = 340
32

1

3

21) If P(A) =§, P(B) =§, P(AUB) = = then find

(Exercise 8.4 (1))
Solution:

P(ANB)

P(AUB)=P(A)+P(B)-P(ANB)

4 2
18) A Coin is tossed thrice .What is the Probability of
getting two concecutive tails? (Exercise 8.3(4))
Solution:
S={ HHH,HHT,HTH HTT ,THH,THT ,TTH ,TTT }
n(S)=8
A={HTT, TTH, TTT }
n(A)=3

2.2_p(AnB)
35

1
3
2

P(AnB)=2+2_1
35

3

P(AN B):E_lzﬂ
15 3 15

For practice
22)P(A) =0.37 P(B)=0.42P(ANB)=0.09 then

find P(AUB)
(Example 8.26)
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23) A and B are two events such that P(A) =0.42

P(B)=0.48 and P(AnB)=0.16 Find P(not A) (ii) P(not B)

(iii) P(A orB) ( Exercise 8.4 (2))

Solution:

P(A)=0.42 P(B)=0.48 P(AnB)=0.16

(i)P(not A) = P(A) =1- P(A) =1-0.42 = 0.58

(ii)P(not B) = P(B) =1— P(B) =1—0.48 = 0.52

(iii)P(Aor B) = P(AUB) = P(A) + P(B) —-P(ANB)
=0.42+0.48-0.16=0.74

24) If A and B are two mutually exclusive events of a
random experiment and  P(not A) =0.45,

P(AUB) =0.65 then find P(B) ([Exercise 8.4 (3))

Solution:

P(A)=0.45 P(A)=1-P(A)=1-0.45=0.55
P(AUB) = P(A)+P(B)

0.65 = 0.55+ P(B)

P(B)=0.1

www.CBSEtips.in

%310, %290, %320, X280, X300, X290, X320, X310,
X280. (Exercise8.1 (5))

Soltuion:

A= 300
X d=x-A
280 | -20
280 |-20
290 | -10
290 |-10
300 |0
310 |10
310 |10
320 |20
320 |20

>d

]

d 2
400
400
100
100
0
100
100
400
400
S d? =2000

=0

25) What is the Probability of drawing either a king
or a queen in a single draw from a well shuffled pack
of 52 cards.( Example 8.27)

Solution:
n(s) =52

4 4
P(A)=§, P(B):§

- _ 4,482
P(AUB) = P(A)+P(B) = = + =

52 13

_ 2000_(9)
9 5
=\[22222 =14.91

variance=222.22
standard deviation = 14.91

3) A teacher asked the students to complete 60 pages
of a record note book .Eight students have completed
only 32,35,37,30,33,36,35,37 pages . Find the

5 Mark Questions

1) A wall clock strikes the bell once at 1 o’ clock, 2
times at 2 o’ clock, 3 times at 3 0’ 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.(_ Exercise 8.1 (6))
Solution:
Number of strikes the bell make a day
=2(1+2+3+4+5+6+7+8+9+10+11+12)

_ 2(”(””)) _ 2[12:13j —2x78=156

2
standard deviation

12°-1 143
= f =, |— =411.92 =6.90
12 12

standard deviation of the pages completed by them.(
Exercise8.1 (4))

Solution:

2) Find the variance and standard deviation of the
wages of 9 workers given below:

\/376 -25
64

_\/ﬂ_ﬁ_
8 64

%41 =+/5.48 =2.34
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FOR PRACTICE

4) The number of televisions sold in each day of a
week are 13,8,4,9,7,12,10. Find its standard deviation

.(Example 8.4)

5) The amount of rain fall in a particular season for
six days are given as 17.8 cm, 19.2 cm, 16.3 cm, 12.5
cm,12.8,11.4 cm. Find its standard deviation.(

Example 8.5)

6) The marks scored by 10 students in a class test are
25,29,30,33,35,37,38,40,44,48 . Find the standard

deviation.( Example 8.6)

7) The amount that the children have spent for
purchasing some eatables in one day trip of a school
are 5,10,15,20,25,30,35,40 .Find the standard
deviation of the amount they have spent.

((Example 8.7)

www.CBSEtips.in

FOR PRACTICE:

9). 48 students were asked to write the total number
of hours per week they spent on watching
television.With this information find the standard
deviation of hours spent for watching television.(

Example 8.11)

6
3

7
6

8
9

9
13

10
8

X
f

10) The marks Scored by the students in a slip test are
given below . Find the standard deviation of their
marks.( Example 8.12)

4
7

6
3

11) In a study about viral fever, the number of
people affected in a town were noted as. Find its

standard deviation.( Exercise8.1 (11))

8) The rainfall recorded in various places of five
districts in a week are given below. Find its standard

40-
50

50-
60

60-
70

Age inyears | 0- | 10- | 20- | 30-
10 |20 |30 |40

deviation.( Exercise8.1 (10))

Rainfall 45 | 50 55

Number of 3 5 16 |18 (12 |7 4

affected
peoples

Number |5 13 4

of places
Solution:

Age fd?

fd?

0-10
10-20

2700
2000

1125
1300
100
0
125
400

20-30
30-40
40-50
50-60
60-70

1600
0

1200
2800
3600

> £d?=3050

Y fd?=13900
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FOR PRACTICE

12) Marks of the students in a particular subject of a
class are given below. Find its standard deviation.(

Example 8.13)

www.CBSEtips.in

2
L |27 _ [te4
n 8

4'553 x100=10.07%

=4.53

c.v:leoo =
X

15) Two unbiased dice are rolled once .Find the

Marks 0-
10

Probability of getting (i) a doublet (ii) the product
as a prime number (iii) the sum as a prime number

Number of 8
students

(iv) the sum as 1.(_Exercise8.3 (7))
Solution:

S={@LH L2334 L5 16)

13) Find the coefficient of variation of
24,26,33,37,29,31.( Exercise 8.2 (5))

Solution:

d2

36

16

1

1

9

49

yd? =112

e

==x100= 432 x100=14.4%
30

X

(2,)(2,2)(2,3)(2,4)(2,5)(2,6)
3D (3,2)(3,3)(3,4)(3,5)(3,6)
(4,2)(4,2)(4,3)(4,4)(4,5) (4,6)
5,1 (5,2)(5,3)(5,4) (5,5) (5,6)
(6,1)(6,2)(6,3)(6,4)(6,5)(6,6)}
n(S) =36
HA={(11).(2,2),(3,3),(4,4),(55).(6,6)}
n(A)=6
P(A) = n(A) E 1
ns) 36 6
(iNB ={{12).(2,2),(13),(31).15).(5.1}
n(B)=6
nB) 6 _1
PE=1s) nGS) 36 6
(iiHC ={(11),(12),(2,1),(1,4),(2,3),(3,2),(4,1)
(1,6),(2,5),(3,4),(4,3),(5,2),(6,1),(5,6),(6,5)}
n(C) =15
p)_MC) _15_5
n(S) 36 12

14) The time taken to complete a homework by
students in a day are given by 38, 40, 47, 44, 46, 43,
49, 53. Find its coefficient of variation.

((Exercise 8.2 (6))

Solution:

(ivy D={}
n(D) =0
n(D) 0
P )_n(S) 36

16) Two customers Priya and Amuthan are visiting a
particular shop in the same week (Monday to
Saturday).Each is equally likely to visit the shop on
any one day as on another day.What is the Probability
that both will visit the shop on (i) the same day (ii)
different days (iii) consecutive days?

(_Exercise8.3 (13))

Solution:

S ={(MON,MON) (MON, TUE) (MON ,WED) (MON, THU ) (MON, FRI) (MON, SAT)
(TUE, MON ) (TUE, TUE) (TUE,WED) (TUE, THU ) (TUE, FRI)(TUE, SAT)
(WED, MON ) (WED, TUE) (WED,WED) (WED, THU ) (WED, FRI)(WED, SAT)
(THU,MON) (THU, TUE) (THU WED) (THU , THU ) (THU,, FRI)(THU , SAT)
(FRI,MON)(FRI, TUE) (FRI, WED) (FRI, THU) (FRI, FRI)(FRI, SAT)
(SAT,MON ) (SAT, TUE) (SAT,WED) (SAT, THU ) (SAT, FRI)(SAT, SAT)}

n(s)=36
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(i)A={(MON,MON), (TUE, TUE), WED,WED),(THU , THU),(FRI, FRI), (SAT,SAT)}
n(A)=6
pay-"A_6 1
ns) 36 6
(ii)Pﬁ:l—P(A):l—%:%
(iii)C ={(MON, TUE), (TUE, MON), (TUE WED), WED, TUE), WED, THU ), (THU WED)
(THU, FRI),(FRI,THU),(FRI, SAT),(SAT, FRI)}
n(C) =10
pc)=€)_10_5
n(s) 36 18

www.CBSEtips.in

n(S) =52
P(A _26_
() 52

(iyn(B) =13, P(B)= g _

(i)n(A) = 26,

1
2
1
4

(ii)n(C)=2, P(C) =é :2—16

12 3

@(V)n(D)=12, P(D)==2="

FOR PRACTICE

17) Two dice are rolled .Find the probability that the
sum of outcomes is (i) equal to 4 (ii) greater than 10
(iii) less than 13.( Example 8.19)

18) Two dice are rolled once.Find the probability of
getting an even numberon the first die or a total of
face sum 8.(_Exercise8.4 (6))
S ={(1L,1)(1,2)(1,3) (1L, 4) (1,5) (1, 6)
(2,1)(2,2)(2,3)(2,4)(2,5)(2,6)
(3.1)(3,2)(3.3)(3,4) (3,5) (3,6)
(4,1) (4,2) (4,3) (4,4) (4,5) (4,6)
(5.1)(5,2) (5,3) (5,4) (5,5) (5,6)
(6,1)(6,2)(6,3)(6,4)(6,5)(6,6)}
n(S) =36

A={(2,1)(2,2)(2,3)(2,4)(2,5)(2,6)
(4,2)(4, 2)(4,3)(4, 4)(4,5)(4, 6)
(5,1(5,2)(5,3)(5,4)(5,5)(5,6)}
pay =R _18 1

ns) 36 2
B={(2,6) (3,5)(4,4)(53)(6,2)}

ANB={(2,6)(4,4)(6,2)}
n(AnB) 3
n(s) 36
P(AUB) = P(A)+P(B) - P(ANB)
8.5 3 2.5
36 36 36 36 9

P(ANB) =

52 13

g)- 62

()n(E) = 36, 5 1

FOR PRACTICE

21)The king and queen of diamonds , queen and jack
of hearts ,jack and king of spades are removed from a
deck of 52 playing cards and then well shuffled.Now
one card is drawn at random from the remaining cards
. Determine the probability that the card is (i) a clavor
(ii) a queen of red card (iii) a king of black card.
((Exercise8.3 (11))

Solution:
n(S)=52—-6=46

13
46
@ii)n(B) =0, P(B)=0

[in(C)=1 P(C) :4i6

(H)n(A)=13, P(A)=

22) From a well shuffled pack of 52 cards . a card is
drawn at random .Find the Probability of it being
either a red king or a black queen.(_ Exercise8.4 (7))
Solution:
n(s)=52 n(A)=2 n(B)=2
A and B are mutually exclusive events

2 2

P(A)=—.P(B) =
P(AUB) = P(A) +P(B)

2 2 4 1
“52'52 52 13

FOR PRACTICE
19) Two dice are rolled together.Find the probability
of getting a doublet or sum of faces as 4.

((Example 8.28)

23) A card is drawn from a pack of 52 cards . Find the
probability of getting a king or heart or red card.
((Example 8.30)

20) From a well shuffled pack of 52 cards . one card
is drawn at random . Find the probability of getting(i)
red card (ii) heart card (iii) red king (iv) face card (v)
number card.( Example 8.21)

Solution:

| Solution:
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n(S) =52

13
P(B)=—
®) =5

P(C)= ?

P(A) = = >

52

1 13 7
P(ANB)=—P(BNC)==2P(CNA) =<
( ) 52( ) 52( ) =

P(AUBUC)=P(A)+P(B)+P(C)-P(AnB)-P(BNC)
-P(CnA)+P(AnBNC)
4 13 26 1 13 2 1 28 7
=t ——— =t —=—=—
52 52 52 52 52 52 52 52 13

www.CBSEtips.in

S ={HHH.HHT ,HTH, THH ,HTT THT,TTH,TTT}
n(s)=8
(i)A={HHH} n(A) =1

P(A):%

(i) B ={HHT ,HTH,THH, HTT  THT,TTH}
n(B)=6

(i) C ={TTT}

FOR PRACTICE

24) If A,B,C are any three events such that probability

of B is twice as that of probability of A and
probability of C is thrice as that of probability of A
and if.( Exercise 8.4 (13))

Solution:

P(AmB):%,P(BmC):%,P(AmC):%,

1

15
Then find P(A) , P(B) and P(C) .

P(AuBuC):%,P(AmBmC):

n(C) =1 P(C) =%

27) Three Unbiased coins are tossed once.Find the
Probability of getting atmost 2 tails or atleast 2
heads.( Exercise 8.4 (9))

Solution:

S ={HHH.HHT ,HTH, THH,HTT , THT,TTH,TTT}

n(s)=8

A={HHH,HHT ,HTH,THH , TTH,THT, ,HTT} n(A) = 3

P(A) =g

B = {HHH,HHT,HTH,THH}

25) Three fair coins are tossed together. Find the
probability of getting

(i) all heads (ii) atleast one tail (iii) atmost one head
(iv) atmost two tails.( Exercise 8.3 (8))

Solution:

S ={HHH.HHT ,HTH, THH,HTT,THT,TTH,TTT}

n(s)=8

(i) A={HHH} n(A)=1 P(A):%

(i) B ={HHT ,HTH,THH ,HTT,THT,TTH,TTT}
n(B)=7 P(B):g

(iii)C ={HTT,THT,TTH,TTT}
n(C)=4

P(B) =§

E/
2
T

(iv)D ={HHH,HHT ,HTH , THH,TTH , THT,HTT}

n(D)=7 P(D) =g

n(B) =4 P(B):g
AnB={HHH,HHT,HTH,THH}
n(AnB)=4 P(AmB)zg

P(AuB)=P(A)+P(B)-P(ANnB)

26) In a game the entry fee is ¥150. The game
consists of tossing a coin three times .Dhana bought a
ticket for entry .If one or two heads show , she gets
her entry fee back.If she throws 3 heads , She receives
double the entry fees.Otherwise she will lose.Find the
Probability that she (i) gets double entry fee (ii) just
gets her entry fee (iii) loses the entry fee.( Exercise
8.3 (14))

28) A coin is tossed thrice . Find the Probability of
getting exactly two heads or atleast one tail or two
concecutive heads.(_ Exercise 8.4 (12))

S ={HHH HHT,HTH THH HTT THT TTH TTT}

n(s)=8

A={HHT HTH THH} n(A)=3 P(A):S

B ={HHH, HHT HTH  THH  TTH  THT, HTT TTT}
n(B)=7 P(B) :%

C ={HHT THH, HHH}

n(C)=3 P(C) =§

AN B = {HHT HTH THH}

n(AnB)=3 P(AmB):g

Solution:
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BAC ={HHT,THH}

n(BNC)=2 P(BmC):g

C A A={HHT,THH}

n(BNC)=2 P(BmC)zg

AABAC ={HHT,THH}

n(AnBNC}=2 P(AmBmC):%

P(AUBUC)=P(A)+P(B)+P(C)-P(AnB)-P(BNC)
-P(CnA)+P(ANBANC)
3 7 3 3 2 2 2 8

L e |
888 88 8 8 8

www.CBSEtips.in

Solution:
(i) n(S)=12+x
n(R) = x
P(R)= 12+x
(ii)n(S) =20+x
X+8
P(R)= 207x 20+ X
P(R)=2P(R)
X+8 X
20+ X (12+xj
(x+8)(x+12) = 2x(20 + x)
x? + 20X +96 = 40x + X?

29)A bag contains 5 red balls, 6 white balls, 7 green

balls, 8 black balls.One ball is drawn at random from

the bag .Find the probability that the ball drawn is

(i) white (ii) black or red (iii) not white (iv) neither

white nor black.( Exercise 8.3 (9))

Solution:

n(S)=5+6+7+8=26

(in(A) =6

p(ay="_ 6
n(s) 26

(i).n(B)=8+5=13

P(B) = n(B) 13 _1

ns) 26 2

6 3

T13

(iii).n(C) = 26 -6 = 20
p(C) =) 20 _19

ns) 26 13
(iv).n(D)=5+7=12
p(D)_ (D) _12_6

ns) 26 13

2x% +40x—x*-20x-96=0
(x+24)(x-4)=0

X=-24 , x=4

= Xx=4

(HP(R) =

32) A box contains cards numbered

35,37. A card is drawn at random
from the box.Find the probability that the drawn
Card have either multiples of 7 or a prime number.
(_Exercise 8.4 (8))

n(s) =18

A={7,21,35} n(A)=3

P(A) =%

B ={3,5,7,11,13,17,19,23,29,31,37}

11
P(B) =
()18

n(AnB) =1

n(B) =11

ANB={7}
1

P(ANB)=¢

FOR PRACTICE

30)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.( Example 8.24)

31) A bag contains 12 blue balls and x red balls. If
one ball is drawn at random (i) what is the probability
that it will be a red ball? (ii) If 8 more red balls are
put in the bag, and if the probability of drawing a red
ball will be twice that of the probability in (i). then
find x.(Exercise 8.3(6))

P(AUB)=P(A)+P(B)-P(ANB)
_3,1 1 13
T18 18 18 18

33) In a class of 50 students , 28 opted for NCC, 30
opted for NSS and 18 opted both NCC and NSS.One
of the students is selected at random. Find the
Probability that (i) The student opted for NCC but not
NSS (ii) The student opted for NSS but not NCC

(i) The student opted for exactly one of them.
((Example 8.31)

Solution:
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n(S)=50 n(A)=28
n(A) _28
n(S) 50

18
P(ANB)=—
(ANB) =5

n(B) =30 n(AnB) =18

(@)~ "B _ 0

P(A)= n(S) 50

28 18 1

50 50 5
30 18 6

50 50 25

()P(AnB) =P(A)-P(ANB) =

(i)P(ANB) =P(B)—P(ANB) =

1

(iii)P(AnB)UP(ANB) = ;5

www.CBSEtips.in

Solution:

Area of the rectangle =1xb=3x4=12
n(s) =12

n(A) = zr’ =3.14x1* =3.14

n(A) 314 314 157
n(S) 12 1200 600

P(A) =

38).1n a box there are 20 non-defective bulbs . if the
Probability that a bulb selected at random from the

FOR PRACTICE

34) A and B are two candidates seeking admission to
I1T.The Probability that A getting selected is 0.5 and
the Probability that both A and B getting selected is
0.3. Prove that the Probability of B being selected is
atmost 0.8.( Example 8.32)

Solution:

P(A)=05P(ANB)=0.3

P(AUB)<1

P(A)+P(B)-P(AnB)<1

0.5+P(B)-0.3<1

P(B)<1-0.2

P(B)<0.8

box found to be defective is gthen find the number

of defective bulbs.( Exercise 8.3 (10))
Solution:
Number of defective bulbs=x

number of non defective bulbs =20
n(S)=20+x

_3
P(A)=¢
nA) _3

n(s) 8

X 3
20+x 8
8x =60+3x
5x =60

x=12

35) If A and B are two events such that

L P(B):; P(AandB):% -

-1 1
(i) P(A or B) = % (ii) P( not A and not B).
( Example 8.29)

P(A)

36) The Probability of happening an event A is 0.5
and that of B is 0.3 .if A and B are mutually exclusive
events, then find the Probability that neither A nor B
happen.( Exercise 8.4 (5))

Solution:

P(AUB) = P(A)+ P(B) =0.5+0.3=038
P(AnB)=P(AUB)=1-P(AUB)=1-0.8=0.2

37).Some boys are playing a game in which the stone
thrown by them by landing in a circular region.

(_ Exercise 8.3 (12))
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