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ANSWERS/HINTS

EXERCISE 1.1

0
1. Yes. O0=—=—=— etc, denominator q can also be taken as negative integer.

2. Therecan beinfinitely many rational s betwen numbers 3 and 4, oneway isto take them

3=_21 428 Thenthesix numbersare 2293 M 25 26 27
6+1 6+1 T 7 7 7 7 7
L 30 A A i 313233 34 35
- 3735075 30 " Therefore fiverationalsare: Jo < oe S0 S0 o)

4. (i) True, sincethe collection of whole numbers contains all the natural numbers.
(i) False, for example —2isnot awhole number.

(i) False, for example % isarational number but not awhole number.

EXERCISE 1.2

1. (i) True, sincecollection of real numbersismade up of rational and irrational numbers.
(i) False, no negative number can be the square root of any natural number.
(i) False, for example2isreal but notirrational.

2. No. For example, V4 =2isarational number.

3. Repeat the procedure asin Fig. 1.8 several times. First obtain V4 andthen 5 .
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EXERCISE 1.3
(i) 0.36, terminating. (i) 0.09, non-terminating repeating.
(i) 4.125, terminating. (iv) 0.230769, non-terminating repeating.

(v) 018 non-terminating repeating. (vi) 0.8225terminating.

2 _oxl_o28s5718 3 _3xt_oz8s71 4 _4xl_ 057428
7 7 7 7 7 7

S _5x i 0714285, 6 _6x1_ 0857142

7 7 7 7

2 6 2
0] 5[Letx:0.666...8010x:6.666...or,le:6+x or, x:§=§]

o 43 i _Lg
(i) %0 (iii) 999
1[Letx=0.9999...S010x=9.999... or, 10x=9+x or, x =1]

0.0588235294117647

The prime factorisation of g has only powers of 2 or powers of 5 or both.
0.01001000100001. . ., 0.202002000200002. . ., 0.003000300003. . .
0.75075007500075000075. . ., 0.767076700767000767. . ., 0.808003000800008. . .
(i) and (v) irrational; (ii), (iii) and (iv) rational.

EXERCISE 14

1. Proceed asin Section 1.4 for 2.665.
2. Proceed asin Example11.

EXERCISE 1.5
(i) Ilrrational (i) Rationa (i) Retional (iv) Irrational
(v) lrrational
() 6+3J/2+2J/3++/6 (i) 6 (i) 7+ 2410 (iv) 3

Thereisno contradiction. Remember that when you measure alength with ascale or any
other device, you only get an approximate rational value. So, you may not realise that
either cor disirrational.
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4. ReferFig.1.17.
T AB-2 J7T+2
5. (i) vr (i) N7 ++6 (i) e (iv) 7
7 3 3
EXERCISE 1.6
1 ’% 3 *% —1
L) 8 ()2 ()5 2 ()27 ()4 (i)8 (v) g (125) * =(5") * =5
1 1 1
3@ 2s (i) 3* (i) 124 (iv) 562
EXERCISE 2.1
1. (i) and (ii) are polynomiasin onevariable, (v) isapolynomial inthreevariables,
(i), (iv) are not polynomials, because in each of these exponent of the variableisnot a
whole number.
2.0 1 (i) -1 (iii) 2 (iv) O

3. 3x®—4; /2 y*®(You can write some more polynomialswith different coefficients.)

4. (i) 3 (i) 2 (i) 1 (iv) O
5. () quadratic (i) cubic (iii) quadratic (iv) linear
(v) linear (vi) quadratic (vii) cubic

EXERCISE 2.2

1 () 3 (i) -6 (i) =3
2.0 1,13 (i) 2,4,4 (i) 0,1,8 (iv) -1,0,3
3. () Yes (i) No (iii) Yes (iv) Yes

(v) Yes (vi) Yes

N 1. 2 . .

(vii) _ﬁ isazero, but ﬁ isnot azero of the polynomial (viii) No

) . .. =5 2
4. () -5 (i) 5 (iii) > (iv) 3

(v) O (vi) O (vii) —%
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EXERCISE 2.3

1. (G O (i) 2—87 (i) 1 (iv) =n*+3n°-3n+1 (v) —%
2. 5a 3. No, sinceremainder isnot zero.
EXERCISE 2.4

1. (x+1)isafactor of (i), but not thefactor of (ii), (iii) and (iv).
2. () Yes (i) No (iii) Yes
30 -2 (i) —(2+\/§) (i) V2 -1 (iv) g
4. (i) (Xx=1)(4x-=1) (i) (x+3)(2x+1) (i) (2x+3)(3x—=2)  (iv) (x+1)(3x—4)
5 () (x=2)(x-=1)(x+1) (i) (x+1) (x+1) (x=5)

@ii) (x+1)(x+2)(x+10) (iv) (y=1)(y+1) (2y+1)

EXERCISE 2.5

1. () »x2+14x+40 (i) x2—2x—80 (i) 9x2—3x-20
(iv) y“—% (v) 9—42
2. () 1o (i) 9120 (iii) 9984

i . y y
3.0 (Bx+y)(x+y) (i) 2y-1) (2y-1) (i) [X+E) [X—E)
4. () x+4y?+ 1622+ 4xy+ 16yz+8xz

(i) 42 +y2+ 2 —4xy—2yz+4xz

(iii) 4x2+9y?+ 42— 12xy + 12yz—8xz

(iv) 9a2+49b?+ c?—42ab + 14bc—6ac

(V) 4x2+ 25y2+ 972 —20xy—30yz+ 12xz

a’ b’ ab

a
i)y —+—+1-——-b+—
M) 6% 4 2

5. () (2x+3y—42) (2x+3y—42) (i) (—V2x+y+2V2z)(—V2x+y+ 222

6. () 8C+12¢+6x+1 (ii) 8a®—27b°—36a2b + 54ab?
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iy 205+ 206+ Ox1 W -2y -2y + L

7. () 970299 (i) 1061208 (iii) 994011992

8. () (2a+h)(2a+b)(2a+b) (i) (2a—b)(2a—b)(2a-b)
(i) (3—5a)(3—5a)(3-53) (iv) (4a—3b)(4a—3b)(4a—3b)
0 [o0-5)e-loe-3)

10. (i) (3y+52) (9y?+2522—15yz) (i) (4m—7n) (161 +49r?+ 28mn)

1. (3x+y+2) (92 +y?*+22—3xy—yz—3x2)

12. Simiplify RHS.

13. Putx+y+z=0inldentity VIII.

14.

15.

16.

() -1260.Leta=-12,b=7,c=5.Herea+b+c=0.Usetheresult givenin Q13.
(i) 16380

(i) Onepossibleanswer is: Length = 5a— 3, Breadth =5a—4

(i) Onepossibleanswer is: Length =7y —3, Breadth="5y + 4

(i) Onepossibleansweris: 3, xand x—4.

(i) Onepossibleansweris: 4k, 3y + 5andy—1.

EXERCISE 3.1

Consider the lamp as a point and table as a plane.
Choose any two perpendicular edges of the table.
Measure the distance of the lamp from the longer
edge, suppose it is 25 cm. Again, measure the
distance of the lamp from the shorter edge, and
supposeit is30 cm. You can writethe position of the
lamp as (30, 25) or (25, 30), depending on the order
youfix.

& Lamp

30 cm
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2. The Street plan is shown in figure given below.

— N N <t N
NE3EEE
8 8 &8 &8 &
N n RN n A
2.5
2.9) Street 5
3,4
¢ Street 4
4,3
4. 3) Street 3
Street 2
Street 1
W« >
C E
S

Both the cross-streets are marked in the figure above. They are uniquely found because
of the two reference lines we have used for locating them.

EXERCISE 3.2
1. () Thex-axisandthey-axis (ii) Quadrants (iii) Theorigin
2. (i) =52 (i)(,-b) ()E (v)G (v)6 (vi)—3 (vii)(0,5) (viii)(=3,0)

EXERCISE 3.3 e
1. The point (-2, 4) lies in 5
quadrant 11, the point (3, —1) (2. 4) 4
liesinthe quadrant 1V, the point ’
(= 1, 0) lies on the negative 3
X - axis, the point (1, 2) liesin 21 (1,2
the quadrant | and the point -1,0)1
(-3,-5) liesinthequadrant I11.  x- N >X
Locations of the points are 54 -3-2 717? 1 2 3 4 5
shown inthe adjoining figure. 5 (3’4:1)
-3
—4
(-3, -5)- -5
N
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2. Positions of the points are shown Y
by dotsin the adjoining figure.

2.8+ g}
(7], 7). 74

34 .(],3)

} } } } } } } } —> X
4 3 2 10l 1L 23 4 5
$0,-125  *G:-D

EXERCISEA4.1
1. x-2y=0
2. () 2x+3y—9.35=0;a=2,b=3,¢c=-9.35

-1
(i) x—%—lO:O; a=1b= 5 c=-10

(i) —2x+3y—-6=0;a=-2,b=3,c=-6
(iv) 1.x-3y+0=0;a=1,b=-3,c=0
(v) 2x+5y+0=0;a=2,b=5,c=0
(vi) 3x+0y+2=0;a=3,b=0,c=2
(vii) 0.x+ 1.y—2=0;a=0,b=1,c=-2
(vii)—2x+0.y+5=0;a=-2,b=0,c=5

EXERCISE 4.2

1. (iii), because for every value of x, thereisa corresponding value of y and vice-versa.
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2 (I) (07 7)! (1! 5)7 (2! 3)1 (47 _1)

@i (1,9-m),(0,9),(-1,9+m), (%’ 0)

(i) (0,0),(4,1),(-4,1), (2, %)

3. () No (i) No (iii) Yes (iv) No (v) No
4. 7
EXERCISE 4.3
10 (i) Y
v
&/\ﬁ
X + + X
o /@0
(4,0)
X’ ; (0, -2)
Ny
v
(iii) v (iv)
(1,3)
/
)
X X X X
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2. 7x—y=0and x +y=16; infintely many [ Through a Y
point infinitely many lines can be drawn]
5 Sx—-y+3=0
3. 3 4. 5x-y+3=0
0, 3)
5. ForFig.4.6,x+y=0andfor Fig.4.7,y=—x+2. 3
6. Supposing x isthe distance and y is the work done. (7?’ 0)
Therefore according to the problem the equation will , N
X — —+—> X
bey =5x. @)
(i) 10units (i) Ounit
X y
(1,5)
&
Il
EN
X< - ->X
-1,-5)
v’
7. x+y=100
Y

X
O] " 20 40 60 80 100\
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8. () Seeadjacentfigure.

W) 86°F (F=2C+32)
(iiiy 35°C g
(iv) 32°F,—17.8° C (approximately) 5 (0, 32)

(V) Yes,—40° (bothin Fand C)

—A—t ——> X
-16-85 8 16 Celsius

-16
-24
-32
(—40,-40) -40
-48
N
EXERCISE4.4
1 @)
= U, Wi
T 5.4-32-101 2 345
(ii)
Y
-1,3) 4 (0,3)
\ / y=3
X ; ; X
O--
J
v
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2. ()

(if)

1

2x+9=0

54321012345

Y
(e}
I
21 3.2
&
X'« } X
0
(7%’0) -
w
EXERCISES.1

(i) False. This can be seen visually by the student.

(i) False ThiscontradictsAxiom5.1.

(i) True. (Postulate 2)

(iv) True. If you superimpose the region bounded by one circle on the other, then they

coincide. So, their centres and boundaries coincide. Therefore, their radii will
coincide.

(v) True. Thefirst axiom of Euclid.

There are several undefined terms which the student should list. They are consistent,
because they deal with two different situations— (i) saysthat given two pointsA and
B, thereisapoint Clying onthelinein between them; (ii) saysthat given A and B, you
can take C not lying on the line through A and B.

These *postulates’ do not follow from Euclid’s postul ates. However, they follow from
Axiom5.1.

AC= BC
o, AC+AC= BC+AC (Equals are added to equals)
ie, 2AC= AB (BC+AC coincideswithAB)
1
Therefore, AC= P AB
2020-21
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Make atemporary assumption that different points C and D aretwo mid-pointsof AB.
Now, you show that points C and D are not two different points.

AC= BD (Given) (1)
AC= AB+BC (PointB liesbetweenAandC) (2)
BD=BC+CD (PointCliesbetweenBandD) (3)
Substituting (2) and (3) in (1), you get
AB+BC=BC+CD
o, AB=CD (Subtracting equal s from equals)
Sincethisistrue for any thing in any part of the world, thisisauniversal truth.

EXERCISES.2

Any formulation the student gives should be discussed in the class for its validity.

If astraight linel fallson two straight lines mand n such that sum of theinterior angles
ononesideof | istworight angles, then by Euclid’sfifth postul ate the linewill not meet
onthissideof |. Next, you know that the sum of theinterior angleson the other side of
linel will also betwo right angles. Therefore, they will not meet on the other side al so.
So, thelinesmand n never meet and are, therefore, parallel.

EXERCISE 6.1

30°,250° 2. 2&° 4. Sumof all theanglesat apoint = 360°
£Q0S=~«SOR+~/R0OQand £ POS=/ZPOR-ZSOR. 6. 122°,302°

EXERCISE 6.2

130°, 130° 2. 126° 3. 126°,36°,54° 4. 60° 5. 50°,77°

Angle of incidence = Angle of reflection. At point B, draw BE L PQ and at point C,
draw CF L RS.

EXERCISE 6.3

65° 2. 32°,121° 3. 4. 60° 5. 37°,53°

Sum of the angles of APQR = Sum of the angles of AQTR and
ZPRS=ZQPR+ £ PQR.

EXERCISE 7.1
They areequal. 6. ZBAC=«DAE
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EXERCISE 7.2
6. £BCD=£BCA+4ZDCA=4B+4D 7. eachisof 45°

EXERCISE 7.3
(i) From (i), ZABM = Z PON

w

EXERCISE 7.4

. JoinBD and show « B>~ D. JoinAC and show ZA> Z C.
5. £ZQ+£QPS>/R+ ZRPS,etc.

EXERCISES8.1
36°,60°, 108° and 156°.
(i) From A DAC and A BCA, show « DAC =/ BCAand ZACD = £ CAB, etc.
(i) Show £ BAC=«BCA, using Theorem 8.4.

EXERCISE 8.2

Show PQRSisaparallelogram. Also show PQ ||ACand PS || BD. So, £ P=90°.
AECFisaparalelogram. So, AF || CE, etc.

EXERCISE9.1

1. () BaseDC,pardlelsDCandAB; (iii) BaseQR, paralelsQRand PS;
(v) BaseAD, parallelsAD and BQ

EXERCISE9.2

1. 128cm. 2. Join EG,; Useresult of Example?2.

Wheat in A APQ and pulses in other two triangles or pulsesin A APQ and wheat in
other two triangles.

EXERCISE9.3
4. DrawCM LABandDN L AB. Show CM =DN. 12. SeeExample4.
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EXERCISE9.4 (Optional)

Useresult of Example 3 repeatedly.
EXERCISE 10.1
(i) Interior (i) Exterior (iii) Diameter
(iv) Semicircle (v) The chord (vi) Three
@) True (i) False (i) False
(iv) True (v) Fase (vi) True
EXERCISE 10.2

Prove exactly as Theorem 10.1 by considering chords of congruent circles.
Use SAS axiom of congruence to show the congruence of the two triangles.

EXERCISE 10.3

0,1,2. Two 2. Proceed asin Example 1.

Join the centres O, O’ of the circles to the mid-point M of the common chord AB.
Then, show £ OMA =90° and £ O'MA =90°.

EXERCISE 104
6 cm. First show that the line joining centres is perpendicular to the radius of the
smaller circle and then that common chord isthe diameter of the smaller circle.

If AB, CD are equal chords of a circle with centre O intersecting at E, draw
perpendiculars OM on AB and ON on CD and join OE. Show that right trianglesOM E
and ONE are congruent.

Proceed asin Example 2. 4. Draw perpendicular OM onAD.

Represent Reshma, Salma and Mandip by R, S
and M respectively. Let KR = x m (see figure).

1
Areaof A ORSZEX x 5. Also, areaof A ORS =

1 1 R — < M
S RSXOL= - x6x4, R/

Find x and hence RM. S

Use the properties of an equilateral triangle and also Pythagoras Theorem.
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10.

EXERCISE 10.5

45° 2. 150°,30° 3. 10°
8 5 10O 6. £BCD=80°and £ ECD=50°

Draw perpendiculars AM and BN on CD (AB || CD and AB < CD). Show
AAMD = ABNC. Thisgives Z C = £ D and, therefore, ZA + £ C=180°.

EXERCISE 10.6 (Optional)

Let O bethe centre of the circle. Then perpendicular bisector of both the chordswill

2
be same and passes through O. Let r be the radius, then r2 = [E] + X2

5 2
= [EJ + (6 — X)*, where x is length of the perpendicular from O on the chord of

5/5

length 11 cm. Thisgivesx=1.So,r = 2 cm. 3. 3cm.

Let ZAOC=xand ZDOE=y.Let ZAOD =z Then £ EOC=zandx +y + 2z= 360°.

1 1 1
AODBZZOAD+4DOA=90°—§ Z+Z:90°+E z AISOZOEB:90°+§Z
1
ZABE=ZADE, ZADF=ZACF= 5 y 4o

1 1 1
Therefore, ~EDF=/ABE+ZADF=7 (£B+ZC)= (180°~£A)=90"~ ZA.

UseQ. 1, Ex. 10.2 and Theorem 10.8.
L et angle-bisector of £ A intersect circumcircleof AABCat D. Join DC and DB. Then

1 1
/ZBCD=«ZBAD= 5 ZA and £ DBC=ZDAC= 3 Z A. Therefore, £« BCD =
« DBCor,DB=DC. So, D lieson the perpendicular bisector of BC.

EXERCISE12.1

§a2,900,3cm2 2. 1650000 3. 20/2m?
21/11cm? 5. 9000Cm? 6. 915 cm?
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EXERCISE 12.2
65.5m? (approx.) 2. 15.2cm? (approx.) 3. 19.4cm? (approx.)
12cm 5. 48n7 6. 1000v/6 cm?, 100076 cn?

Areaof shadel = Areaof shade |l = 256 cnm? and areaof shadelll =17.92 cm?
% 705.60 9. 196
[Seethefigure. Find areaof A BEC =84 m?, then find the height BM. ]

A_10m B

14 m

15 m

EXERCISE13.1

(i)5.45n? (i) 109 2. %555 3.6m 4.100bricks.
(i) Lateral surface areaof cubical box isgreater by 40 cm?
(ii) Total surface areaof cuboidal box isgreater by 10 cm?.

(i) 4250 cm? of glass (if) 320cm of tape. [Calculatethe sum of all the
edges (The 12 edges consist of 4 lengths, 4 breadths and 4 heights)].

32184 8. 47m?

EXERCISE 13.2

2cm 2.748m7 3. (i) 9%68cn? (i) 1064.8cn? (i) 2038.08 v

[Total surface area of apipeis (inner curved surface area + outer curved surface
area + areas of the two bases). Each base isaring of areagiven by n (R —r?),

where R = outer radiusand r = inner radius].

1584117 5. 368.75 6. 1m
(i) 1101 (i) T 4400 8. 4417
(i) 59.4m? (ii) 95.04n7

1
[Let the actual area of steel used be x m2 Since I of the actual steel used was
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10.
11

© o w NP

N o=

O N O &~ W

11
wasted, the area of steel which has goneinto the tank = I of x. Thismeansthat the

12
actual area of steel used = 1—1><87.12mz]

2200 cr?; Height of the cylinder should betreated as (30 + 2.5+ 2.5) cm
7920 cm?

EXERCISE 13.3
165cm? 2. 124457 m? 3. (i) 7cm (i) 462 cm?
(i) 26m (i) T137280 5. 63m 6. T1155
5500 cm? 8. ¥384.34 (approx.)
EXERCISE 134
(i) 1386cm? (i) 394.24cm? (iii) 2464cm?
(i) 616cm? (i) 1386cm? (iii) 385m?
A2 cm? 4. 1:4 5.%27.72
35cm 7.1:16 8. 173.25¢cn?
(i) 4mr2 (ii) 4mr? (i) 1:1
EXERCISE 135
180cm?® 2. 135000litres 3. 475m 4. 34320 5. 2m
3 days 7. 16000 8. 6cm,4:1 9. 4000m?
EXERCISE 13.6
34.65litres

3.432 kg [Volume of apipe=rh x (R*?—r?), whereRisthe outer radiusandr istheinner
radiug).

The cylinder has the greater capacity by 85 cm®,

())3cm (i)241.3cm®

(i) 110y (i) L.75m (i) 96.25 K
Volume of wood = 5.28 cm?, Volume of graphite=0.11 cm?®,
38500 cm? or 38.51 of soup

6. 0.4708n7
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EXERCISE 13.7
) . , 11
1. (i)264cm? (i) 154cm? 2. (i)1.2321 (i) %I
10cm 4. 8cm 5. 385Kk
(1) 48cm (i) 50cm (iii) 2200 cn? 7. 100cm® 8. 240ncm®; 5:12
86.625x m?, 99.825?
EXERCISE 13.8
: 1 N
1. (i)1437 3 cm® (i) 1.05m? (approx.)
, 2 . 1
2. (i)11498 3 cm® (i) 0.004851 m?® 3. 345.39g(approx.) 4. o
5. 0.303l (approx.) 6. 0.06348 m® (approx.)
2
7. 179§ cmd 8. (1)249.48m? (i) 523.9m? (approx.) 9. ()3 (i)1:9
10. 22.46 mm? (approx.)
EXERCISE 13.9 (Optional)
36275
% 2784.32 (approx.) [Rememeber to subtract the part of the spherethat isresting onthe
support while cal culating the cost of silver paint]. 3. 43.75%
EXERCISE 14.1
1. Fiveexamplesof datathat we can gather from our day-to-day lifeare:

(i) Number of studentsin our class.
(i) Number of fansin our school.
(i) Electricity billsof our housefor last two years.
(iv) Election results obtained from television or newspapers.
(v) Literacy ratefiguresobtained from Educational Survey.
Of course, remember that there can be many more different answers.
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2. Primary data; (i), (ii) and (iii)

Secondary data; (iv) and (v)
EXERCISE 14.2
1.
' 4
Most common—O , Rarest—AB A
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(i) Thedataappearsto betakenintherainy season astherelative humidity ishigh.
(i) Range=99.2-84.9=14.3

4. (i) Heights(in cm) Frequency
150-155 2
155-160 9
160- 165 14
165-170 10
170-175 5
Total 50

(i)  Oneconclusion that we can draw from the above tableisthat more than 50% of
students are shorter than 165 cm.

5 () Concentration of Freguency
Sulphur dioxide(in ppm)

0.00-0.04
0.04-0.08
0.08-0.12
0.12-0.16
0.16-0.20
0.20-0.24

N A N ©O © b

Total 30

(i)  Theconcentration of sulphur dioxide was morethan 0.11 ppm for 8 days.

6. Number of heads Frequency
0 6
1 10
2 S
3 5
Total 30
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7.0

(i) Themost frequently occurri ngydiﬁ and 9. Theleast occurring isO.
-

(i) 2children.
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EXERCISE 14.3
1. (i) Reproductive health conditions.
3. (i) PatyA 4. (ii) Frequency polygon (iii) No 5. (ii) 184

Now, you can d/rfaw&he hi sthram, uQ@t'
9 @

Now, draw the histogram.
(i) 6-8
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EXERCISE 14.4

Mean=2.8; Median=3; Mode=3
Mean =54.8; Median=52; Mode=52
X=62 4.14
Mean salary of 60 workersis3 5083.33.
EXERCISE 15.1
24 . 4 19 407 211 3 9
o i.e, 5 2. () 0 (i) 750 (i) 1500 3. 20 4. o5
.29 .. 579 1 _ 1 1031 .7 .23
0) 5400 (i) 5400 (iii) 210 (iv) % v) 1200 6. (i) ) (i) 0
. . 9 3N 7 1 1
0] 0 (i) 0 8. (i) 0 (i) 0 @iii) 0 11. > 12. 1= 13. 0
EXERCISEALl.1
() False Thereare12 monthsinayear.
(i) Ambiguous. Inagivenyear, Diwali may or may not fall on aFriday.
(i) Ambiguous. At sometimeintheyear, thetemperaturein Magadi, may be 26° C.
(iv) Alwaystrue.
(v) False. Dogscannot fly.
(vi) Ambiguous. In aleap year, February has 29 days.
(i) False. Thesum of theinterior anglesof aquadrilateral is360°.
(i) True (iif) True (iv) True
(v) False, for example, 7+5=12, whichisnot an odd number.
(i) All prime numbers greater than 2 are odd. (ii) Two times a natural number is
alwayseven. (iii) Foranyx>1,3x+1>4. (iv) Foranyx>0,x*>0.
(v) Inanequilateral triangle, amedian is also an angle bisector.
EXERCISEALl.2
(i) Humansarevertebrates. (ii) No. Dinesh could have got hishair cut by anybody
else. (iii) Gulaghasaredtongue. (iv) We concludethat the gutterswill haveto
be cleaned tomorrow.  (v) All animalshaving tails need not be dogs. For example,
animals such as buffaloes, monkeys, cats, etc. have tails but are not dogs.
You need to turn over B and 8. If B hasan even number on the other side, thentherule
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has been broken. Similarly, if 8 has a consonant on the other side, then the rule has
been broken.

EXERCISEA13

Three possible conjectures are:

(i) The product of any three consecutive even numbersiseven. (ii) The product
of any three consecutive even numbersisdivisible by 4. (iii) The product of any
three consecutive even numbersis divisible by 6.

Line4:1331=11% Lineb5: 1464 1=11% theconjectureholdsfor Line4andLine5;
No, because 11°# 15101051.

T,+T,=25=5; T, +T =r
1111117 =12345654321 ; 11111117 = 1234567654321

. Student’s own answer. For example, Euclid’ s postul ates.

EXERCISEAl14

(i) Youcangiveany two triangleswith the same angles but of different sides.
(i) A rhombus has equal sides but may not be a square.

(iif) A rectangle has equal angles but may not be a square.

(iv) Fora=3andb =4, the statement is not true.

(v) Forn=11,2n*+11=253whichisnotaprime.

(vi) Forn=41,n?—n +41lisnctaprime.

Student’s own answer.

Let x and y be two odd numbers. Then x = 2m +1 for some natural number m and
y =2n+ 1for some natural number n.

x+y=2(m+n+1). Therefore, x + yisdivisibleby 2 and iseven.
SeeQ.3.xy=(2m+1)(2n+1)=2(2rmM+m+n) + 1.
Therefore, x yisnot divisibleby 2, and so it is odd.

Let 2n, 2n + 2 and 2n + 4 be three consecutive even numbers. Then their sum is
6(n+ 1), whichisdivisibleby 6.

(i) Letyour original number be n. Then we are doing the following operations:

3n+9

n—-2n—-2n+9-2n+ 9+n=3n+9— =n+3—=n+3+4=n+7—

n+7-n=7.

(i) Notethat 7 x 11 x 13 = 1001. Take any three digit number say, abc. Then
abc x 1001 = abcabc. Therefore, the six digit number abcabcisdivisibleby 7, 11
and 13.
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EXERCISEA2.1

Sep 1: Formulation:

Therelevant factorsare the time period for hiring acomputer, and the two costs given
to us. We assume that there is no significant change in the cost of purchasing or
hiring the computer. So, we treat any such change as irrelevant. We also treat all
brands and generations of computers as the same, i.e. these differences are also
irrelevant.

The expense of hiring the computer for x monthsisI 2000x. If thisbecomes morethan
the cost of purchasing a computer, we will be better off buying a computer. So, the
equation is

2000x =25000 (@]

. . 25000
Step 2: Solution : Solving (1), x = =125

2000
Step 3: Interpretation : Sincethe cost of hiring acomputer becomesmore after 12.5
months, it ischeaper to buy acompuiter, if you haveto useit for morethan 12 months.

Stepl : Formulation : We will assume that carstravel at a constant speed. So, any
change of speed will betreated asirrelevant. If the cars meet after x hours, thefirst car
would have travelled a distance of 40x km from A and the second car would have
travelled 30x km, so that it will be at a distance of (100 — 30x) km from A. So the
equation will be40x=100-30x, i.e., 70x = 100.

100
Step 2 : Solution : Solving the equation, we get X = 0
. .. 100 . . .
Step 3 Interpretation : 0 isapproximately 1.4 hours. So, the carswill meet after
1.4 hours.

Stepl: Formulation : The speed at which the moon orbits the earth is

Length of the orbit
Time taken

Step 21 Solution : Sincethe orbitisnearly circular, thelengthis2 x T x 384000 km
=2411520km

The moon takes 24 hours to compl ete one orbit.

2411520
S0, speed = Ton - 100480 km/hour.

Step 3: Interpretation : The speed is100480 km/h.

Formulation : Anassumptionisthat the differenceinthebill isonly because of using
thewater heater.
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L et the average number of hours for which the water heater is used = x
Difference per month dueto using water heater =3 1240 -3 1000 =% 240
Cost of using water heater for one hour =3 8

So, the cost of using the water heater for 30 days= 8 x 30 x x

Also, the cost of using the water heater for 30 days = Differencein bill dueto using
water heater

So, 240x= 240
Solution : From thisequation, weget x = 1.

Interpretation : Sincex =1, thewater heater isused for an average of 1 hour inaday.

EXERCISEA2.2

1. Wewill not discuss any particular solution here. You can use the same method aswe
used in last example, or any other method you think is suitable.

EXERCISEA2.3

1. We have aready mentioned that the formulation part could be very detailed in real-
life situations. Also, we do not validate the answer in word problems. Apart from this
word problem havea' correct answer’. Thisneed not bethe casein real-life situations.

2. Theimportant factorsare (ii) and (iii). Here (i) is not an important factor although it
can have an effect on the number of vehicles sold.
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