CCE SAMPLE QUESTION PAPER |
FIRST TERM (SA-D)

MATHEMATICS
. (With Solutions)
CLASS X
Allowed s to Sy Hoursli i i i ey S

General Instructions :
(i) All questions are compulsory.

(ii) The question paper ¢onsists of 34 questions divided into four
Section A comprises of 10 questions of 1 mark each, Section B c

2 marks each, Section C comprises of 10 questions of
comprises of 6 questions of 4 marks each.

B, Cand D.
questions of

select one correct option out of the given four
(tv) There is no overall choice. However, internal choide(has besp provided in 1 question of

two marks, 3 questions of three marks each and 8questi
to attempt only one of the alternatives in all guth questior

(v} Use of caleulators is not permitted.

where p, g are integers, g = 0 and

D, q have no common factor (except 1), the decimal expansion of x is terminating
if and only if ¢ has a prime factorization ¢f the form :

{a) 2™5" _ (6) 2™-3"

(e} 2m-7" (d) 5™3"

where m and n are o

as a terminating decimal.

1

2, then the value of cot? 6 + 5
cot® 0

is

(b) 4
(d) —4
O Choice (¢) 18 correct.
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Rectangle

trainer
Rectangle


- cot? 0+ ——+ 20060 —— =4 [ (a+bP-a?+ b2+ 2ab]
cot” 0 cot 6 : .
= cot? B+ —>—+2 =4
cot“ O
o S cot2 B4 —% o =42
cot” 6
- cot? 8+ —>— =2
. cot“ @

3. In the given figure, the graph of some polynomial p(x) is gi

of zeroes of the polynomial p(x)is =~
. . 1{ p(x)
| ‘ | / B(3, 4)
A .
X’ < X -
o\_&@

{a) 1
{c) 3
Solution. Choice () is correct. _
The number of zeroes are 2, as the graph i ects the x-axis in two points, viz., 0(0, 0) and
A2, 0). ,
4. Infigure, AB || QR. The length of PA is

[By BPT]




AQ _BR [Taking reciprocal of both sides]

PA PB
= 1+— AQ =1+ BR
PA - PR
PA+AQ PB+BR
PA PB \/
- PQ PR
PA PB
, PA PB
= —_— = —
PR PR
Thus, in A’s PAB and PQR, we have
. PA _PB . [From above]
PQ PR _ ‘
and -LP=/P . [Common]
So, by SAS-criterion of similarity of A’s, we have
APAB ~ APQR
= PA _PB_AB
PQ PR QR
- PA AB
= =
PR QR
= 1:3A - f‘b iven, PQ) = 8 cm, AB = 4 cm, QR = 10 cm]
— PA = M = g =32 ¢
10 10
5. If A = 45° and B = 30°, then the value sin A cos B + cos A sin B is
(@) Jg + 1 ®) J3-1
2J2
3 +1 V3-1
d) ———
243
Solutmn orrect
sin A cos B + sin

45° cos 30° -+ cos 45° sin 30°

an—A

1
J_
J_

1—1l0|

Ni

value of (sec 0 + tan 0)(1 — sin 8} is
ec B ()] cosec 5]
(d) cos9



Solution. Choice (d) is correct.
{sec B + tan 0)(1 — sin 0)

R L [T
cosB cosB )

_ [@—9](1 _sin'0) V
cos B

_1-sin®@
"~ cos®
= cos” B
' cosB
=cos D
/A 7.1f the HCF of 210 and 55 is expressible in the form x°8 + 55 x p, then the
value of p is
(@) —17 : (b) —18
() ~19 . {d) -

Solution. Choice (¢) is correct.
Given integers are 210 and 55.
Aypply Euclid’s division lemma to 210 a_nd 55,
210 =55x3+45 :
Since the remainder 45 = 0, therefore, ap

(D)
jvision lemma to 55 and 45, we get

A2)

B5=45x1+10
Since the remainder 10 = 0, therefore division lemma to 45 and 10, we get
45=10x4+5 .(3)
Bince the remainder 5 = 0, therefore, appl; ¢clid’s division lemma to 10 and 5.
10=5x2+0

The remainder at this stage is 0. So, the divisor at this stage or the remainder at the

previous stage i.e., 5 is the HC 210 and 5.
From (3), we get -
5=45-10
_ [using (2)]

) x4
4

% 5 ~ 55 x 4 L  [using (1)]

=210%5+58xp=b5xp=5-210x5

050 =— 1045 =p=-1045 + 55 =- 19

arithmetic mean of n observations xy, xg, ...., X, then the arithmetic
vy X, 1S

® =
a

{d) None of these

e 2
X



Solution. Choice (@) is correct.
Mean of n observations x;, xg, ..., X, is

Xyt Xg ot X,

(given) x =
: n

= x;+txg+..+x,=nX
Mean of n observations axy, axy, ..., ax, is

axy + axg + ...+ ax,

9. If the pair of linear equations
3x + 2y = 1
@Chk+1)x+k+2y=k—1

 has infinitely many solution, then the v

{a) 2

(c) 4 _ :
Solution. Choice {(¢) is correct.

Here, G__3 ——L N —

Qg 2k+1 bz k+2

For mﬁmtely many golutions, we/must ha
H 5 4
¢ a2y

3

—
2k+1 k+2 k 1
=
Wk—:ﬂ k-
= 2k -2=F+
= 2k-k =2
= k=4

ol . Choice (a) is correcf.

08 x = ¢os 60° cos 30° + gin 60° sin 30°

143 431
2 2 2 2

CO8 X =

os 60° cos 30° + sin 60° sin 30°, then the value of x is _
(6) 15°
(d) 80°

. (1)

Lusing (1)]

Hence, stem of linear equations have an infinite number of solutions when



[ofe]
shlfm

= COS X = — +
¥y
= cos;wc=2><-—\[?i
4
= cosx=£ = cos 30°

= x =30°
Question numbers 11 to 18 carry 2 marks each. :
11. Explain 5 x 4 x 3 x 2'x 1 + 3 is a composite number.

Solution. We have
Bx4dx3x2x1+3
=Bxd4x1x2x1+1)x3

=40+ 1)x3
=41x3
gduct of prime occur. -
dl p(x) = ax?® + bx + ¢, then

" = 5x4x3x2x1+83=3x41is acomposite n -g
12, If o and B are the zeroes of the quadra olynomi
evaluate : E+l:""—.
f «

Solution. Since o and p are the zeroes of the pelynomial p(x) = ax? + bx + ¢, therefore

o (DY__ b
R U e &

Now,

? _2ac)/a®
cla
- b%-2ac



13. Solve for x and y

é = l = 2
x .
Y x=0,y=0 .
_ 6_3 4 : '
Solution. The given system of linear equations are _ \/
| 5,1 4. S /(D)
and - 6.3 4 (2)
x N _ ‘
Multiplying (1) by 3, we obtain the new equation as
5.3 _¢ ' ‘ .(3)
Xy
Adding (2) and (3), we get
(§+E)+(_§+§]=1+-5
x x ¥ oy .
= | ‘ ) -%l +0 =‘7
: x
==-- . . ) -2—]-' =7 = x=
x
Putting x = 3 in (1), we get _
é + l =92
-8 Y
= 1 =2- 5
y 3
= 1
= = .
"Hence, the solutio - dy=3.
14. Prove t sec? 6 = tant @ + tan? 0.
Solution. - : -
LES, ) —sec’® - o -
eciB(sec? 6 — 1) : _
+tan? B)[(1 + tan? 6) — 1] [+ sec*A = 1+ tan? A]

+ tan? 0)(tanZ 0)
tanZ 0 +tan? @
=RH.S.

Or

te angles A and B, if

sin(A-i-ZB)-gandcos (A+4B)=0,A > B.



Solution. W_e have

V3

sin (A +2B) = o
=, gin (A + 2B) = sin 60° .
= A+2B=60° LD

and cos{A+4B)=0 : ;
= cos (A + 4B) = cos 90° )
= A+4B =90° oo : NA2)

‘Subtracting (1) from (2), we get
(A +4B)—(A + 2B) = 90° — 60°
= 2B = 30° |

- B=15° : \
Substituting B = 15° in (1), we get ,
 A+2x(16°) = 60° |
= A+ 30°=60° ‘
= A =60°-30°=30° -

Hence, A = 30° and B = 15°. .
15. In figure, DE || BC and BD = CE. Prove th

isosceles triangle,

S . B _' ¢
" Solution, In AABC, we have _

DE || BC : : _ [given]
= [By BPT]
= {Adding 1 to both sides]
=
—_

But [given]

[using CE = BD]

= i isosceles triangle.



BD DA
DC’

A

- 16. In ﬁg‘ure, AD L BC,if — , prove that ABC is a right triangle.

DA -

. - . B D C
Solution. In right triangles ADB and ADC, we have

AB? - AD? + BD? yoras Theorem]
and AC2 = AD? + DC? oras Theorem]

' Addmg (1) and (2), we get

AB?+AC? = (AD® + BD?) + (AD? + DC®) BD DA

- 9AD? + BD? + DC2 ' == = = (given)
= 2BD..DC+BD2 +D02 -BDDA-chD_CDAz
—(BD + DCP? It
- RC? = BD.DC = AD
Thus, in AABC, we have
AB? + AC? = BC?

Hence, AABC is a right triangle; rlght angl

17. The following distribution g‘lv?\the income of 100 workers of a factory.

Income (in %) 0-100 | 1005 2004200 ,300 | 300 — 400 | 400 — 500 | 500 — 600
| Number of workers 7 i ~—35 28 10 5

Write the above dlStﬂbuthlg/aS E%than type dumﬁlative frequency distribu-

tion.
Solution. Cumulatlve frequency dlStI‘lbllthll table of more than type

Infrome of worksys Income Cumulatwe
(in3) A . ) frequency
0-100 N4 More than 0 100 (93 +7)

100 - 200 Q 15 - More than 100 93 (78 + 15)
200-300 & 35 More than 200 78 (43 + 35)
300 — 400 ? 28 More than 300 48 (28 + 15)
400-5 10 More than 400 15(10+5)
500 — 600 5 5 More than 500 5
Tl )] 100
1%& the of the following distribution is 57.5, find the value of x.
. \Glgsses 30-40 | 40-50 | 50-60 | 6070 | 70 —80 | 80 -90 |90 — 100
" Frequengy 6 10 16 x 10 5 2




Solution. Since the mode is given as 57.5, therefore the modal class is 50 — 60 and the
lower limit () is 50.
) l=50,h=10,f1=16,f0=10,f2=x

Using the formula :
Mode=l+—]¢-xh
2fi-fo-Ffo
- 575=50+ —0-10 99
2%16-10-x
~  B15-50-=—9_x10 |
-22-x
= 75 = _60 ' \
: 22 -x
= T7.5x%(22-x)=60 -
= 165 —7.5x = 60 .
= 7.5x = 165 — 60 : -
7.5 _
= x =14, )
]

¢hs each.
% FTUINOLY.

ary, that 2 — V3 is rational.

n has arisen because of our incorrect assumption that 2 - J3 is rational.

, clude that 2 — /3 is irrational.
Or

at /3 is an irrational number.



Solution. Let us assume, to the contrary, that J§ is rational. Then
J3-=-2 , where p and g are integers and ¢ = 0.
q

Suppose p and g have a common factor other than 1, then we can divide by the common
factor, to get : - '

V3 = %, where a and b are coprime,
So, J3b=qa
Squaring on both sides, and rearranging, we get

3b%2=a® = a?is divisible by 3 = a is also divisible by
- [If r (prime) divides

. Let a = 3m, where m is an integer.
Substituting @ = 3m in 3% = a2, we get
362 = 9m? = b%=3m?2
. This means that % is divisible by 3, and so & is also divisi
least 3 as a common factor. But this contradicts the fac

o by Therefore, o and b have at
and 6 are coprime. This
3 3 /is rational. '.

contradiction has arisen because of our incorrect ass

So, we conclude that +/3 is irrational.
20. Use Euclid’s division lemma to show t
either of the form 3m or 3m + 1 for some int
Solution. Let x be any posgitive integer then it
When x = 3q, then by.squaring, we hav
x” = (3¢)" = 9¢” = 3(3¢™) =
When x = 3¢ + 1, then by squaring,
x2 = (3¢ +1)% = 9g% +
When x = 3g + 2, then by squaring, we h
¥2=(8g+2°=9¢%+12g +4=(9%+ 129 +3)+ 1 ,
=332 +4g+1)+1=8m+1, where m = 3¢ +4g + 1.
Hence, the square of any posi
integer m. .
21. Solve the follo

5

1 ‘ . ' ,
Solution. Given ations are ]
' 5/)_ 2 __ 1 ' . (D
: X-y -
Xty x-¥% B}

(8 +2)+1=3m + 1, where m = ¢(3¢ + 2)




Multiplying equation (1) by 38 and subtracting from (2), we get
( 15 + 7 }_( 15 6 );10_(_3)

T+y X-y X+y X-y
= 7 + 6 =13 ' ' ‘
X-y x-y
= ' 18 _q3 : \/
x-y
= x—y=1 &)

Substituting x —y = 1 in (1), we get
5 2

_ 2 ,
x+y 1 : \ -
X+y . : ,
-  x+y=5 ‘ &)

Adding equations (3) and (4), we get
2c=6 = x=3
Substituting x = 3 in (4), we'get .
J+y=5=>y=2
Hence, x = 3, y = 2 is'the solution of the giv air of tions.
: ‘ Or

ain and partly by car. He takes 8
the car. He takes 12 minutes more
ind the speed of the train and the

Ram travels 760 km to his home,
hours if he travels 160 km by train
if he travels 240 km by train and t
car separately. .

Solution. Let the speed of the train b and that of the car be y kim/h.

When Ram travels 160 km by train and'rest by car

Time taken by Ram to travel 160 km by train = 180 1
X

Time taken by Ram to el 160) = 600 km by car = 600y, .
Y

.. Time taken er 760 km = (% + @) h
. . k Y
Itis given t 1 time taken is 8 hours.

\ B0 _ .
x y
= 20 + 5 _ ey
x oy .
en travels 240 km by train and rest by car

Timeaken by Ram to travel 240 km by train = 240 1
) X



Time taken by Ram to travel (760 — 240) = 520 km by car = —5% h

r1‘1me taken by Ram to cover 760 km = (2i0 520] h
Y

It is given that the Ram takes 8 hours 12 minutes for the journey. :
240 520 _g12 o1 . _
x ¥ 60 5
N 240 520 _ 41 '
_ c y B

30 65 _ 41 41

- (2
x y b5x8 T 40
Multiplying equation (1) by 3 and equat:on (2) by 2, we get
60,226 4 ..{(3)
x ¥ ,
and 60 —+ @ = ﬂ ...(4)
Subtractmg (4) from (3), we get
(@+gz_5] [60 130 3__ ' :
x ¥ x 3’
225 130 _ 60 41
=
Y
=
' 95 x 20 . '
. => . . '
N . :
Substituting y = 1004 3
gy o
O
225
= _ aae
100
- 60 _ 300 -225
x 100
60 75
EEN —_— 2 —
x 100
. x=6OXIOO _80
- 75

Hence, peed of train = 80 km/h and speed of car = 100 km/h.



22. If o and p are the zeroes of the quadratic polynoniial plx) ma® - 2x +3, find a

quadratic polynomial whose roots are a-__l’ b-1
a+l p+1
Solution. Since o and p are the zeroes of a given quadratic polynomial p(x), then
-2
+p=-|—|=2
arP ( 1 )
. 3
d == =3
an af 1
Let S and P denote the sum and product of the roots 4= 1
, o+
gL 8-1l B-1
a+l pf+1
o ' S=(0€—1)(i3_+1)+(01+1)(l3"1)
+DP+1D)
- S=(0t|3+a-[3+,1)+(a|3—a+[3—1)

o af+a+p+1l

208

= S -
ap + (e +p)+1

=

-

and

=

—1

=

e}

qui uadratic polynomial is’

= [x% - Sx + P]

or f(x)=(x2—x+%)

or - flx) = k(3x% — 3x + 1), where k is non-zero constant.



<23, X cose+i sin® =1 and £ sin8 -2 cos _B-;-l, prove that *
a b _ S a - b . -

2 .2
LB )

| a® b
Solution.” We have
- £c038+1 sin8=1"
a b
and  Zgin6-2 cos@m—1- : (@
. a b

Squaring and adding (1).and (2}, we get

2 2
(ﬁcose-ﬁlsinej +(£sin9-zcos.6] =124 (-1
b a b

a .
2 5. y: o xy . | 2 . ' xy . R}
=> | =5 cos B+—2s1n 0+2=sinBcosO |+ =5 si Cos“ 0 -225in0cosO | =2
a b ab J \a _ ab .
x2 . . yz . . . :
= .—2--(cos2e+sr,in2 B)+—2(sin28+co
a“ b o

=

2 . o sin2 9 +cosZ 0 = 1_]

24, Prove that
(tan A - tan B)? +
Solution. We have
LHS. = (tanA ~tan B)® + (1 + AtanB)2 -
= (tan2A+tan2B 2tan A tan B) + (1 + tan® A tanzB +9tan A tanB)

= tan? tan? B + 1 + tan? A tan® B
= (1 Atan“ AN ( B +tan® A tan® B)
2 A) 2B(1+tanf4)

tan 1+ tan2 B)

Y-\ t )2 = sec? A sec 2B,

BC is right angled at C and DE L AB. Prove that AABC ~ AADE
gths of AE and DE.

A 4

- . 12 cm



Solution. In AABC and AADE, we have

LACB = LAED ‘ : [Each = 90°]

LBAC = LDAE ‘ [Each equal to £A}
So, by AA-criterion of similarity of triangles, we have

AABC ~ AADE

[}
S
2l
SIS

In right triangle ABC, we have
ABZ? - AC? + BC?
AB? = (AD + DC)Y? +BC?

=

. AB2-(3+2%+(122 ©
= AB2 = 25 +.144 = 169 cm?
=3 "AB =13 em

From (1), we have

AB _AC
AD ~ AE
- 13 _AD+DC 13 38+2 [using A doh, AD = 8 em, DC = 2 cm]
3 AE 3 = AE
15
= = — CIN
13
Apgain, from (1), we have
AB _BC
AD ~ DE
13 _ 12 {ng AB = 13 cm, BC = 12 cm, AD = 3 cm]
3  DE
- DE=%.cm.
26. In figure, DB L BC, DE 1 AB and AC 1 BC.
Prove that BE _ AC
DE B

B : C

on. figure, DB L BC, DE 1 AB and AC L BC.
d AC both are perpendicular to BC, therefore DB || AC.

142)

/DBE = /BAC ...(1) [Alternate £s as DB |} AC]
LDEB = LACB ...(2) [Each = 90°]

2



In As BED and ACB, we havet

LDBE = £BAC ) "
and /DEB= /ACB [Proved abovel
So, by AA-criterion of similarity of tmangles, we have
ABED ~ AACB
- BE AC .
=
. DE. BC’

27. The following table gives the da11y income of 50 workers ¢ , ¢
Daily Income (in%) | 100 -120 | 120 — 140 140 160 | 160 180" | 180 — 200

Number of workers 12 14 _ 6\\ 10
Find the median of the above data.
Solution. The cumalative frequency dIStI'lbuthIl tab he giYen frequency be-
comes ;
Duily Income No. of workers \\Symulatwe frequency
(in.9) 2 P
100 - 120 ' \J/ 12
120 - 140 14 26
140 — 160 _ ; 34
160 — 180 . / 40
180 - 200 _ % 50
Total (% =3f; = 50\ '

Now, 120 - 140 is the class who uquuency 26 is greater than % =25

Therefore, 120 — 140 is the median ¢ Thus, the lower limit (I) of the median class is 120.
Using the formula : ) '

.Median = +

120 + 18 57
= 138.57
alf the workers have dally income less than ¥ 138,57 and other half have daily
e morg than ¥ 138.57.



28. The mean of the following frequency disiribution is 62.8. Find the value p.

Classes 0-20 | 20-40 | 40-60 | 60—80 | 80—100 | 100- 120
Frequency 5 8 D 12 7 8
Solution. ‘
Classes Frequency (f) Class-mark (x;)’ 3‘}% D
0-20 5 10 ENY
20 — 40 8 30 )
40 - 60 - r 50 J3
60 — 80 12 70 40
- 80 -100 -7 90 0
100 — 120 8 110 /\ 80
Total n=3f=40+p Q& | —5f; = 2640 + 50p
Using the formula :
Mean = %
2f;
- (given) 62.8 = 2020+ 50p
’ 40+p
- 62.8(40 + p) = 2640 + 50p
= 2512 + 62.8p = 2640 + 50p
- 62.8p — 50p = 2640 — 2512
= 12.8p = 128
128 : ‘ :
;ﬁa = — .
12.8 7 o :
R p=10 ) :
. Or
Find the mean of th lowi frequency distribution, using step-deviation
. method. . '

Classes 2\3\\10 34 | 85-39 | 40-44 |'45-49 | 50-54 | 55-59
Frequency N 22 ‘16 6 5 3. _| 4
‘Solution. %\\Wed meanbea =42, h = 5.

Classg\ %&mcy (f) : Class-mark (x;) u; = i ;42 fiu;

: /14 27 -3 — 42

'/ 22 32 -2 —44

16 37 -1 - 16

6 42 0 0

5 47 -1 b

3 52 2 6

55 -59 4 57 3 12
Total n=3f;= Sfu;=-"79




Using the formula :

Zfiu
s, "
(-79)

Cag2+ 5B g : L
70 :
—42_19 . i
14
=42 5,64 :

=36.36 | ' \

Question numbers 29 to 34 carry 4 marks each.
29. Compute the missing frequencles, x and y in the ng data if the mean is

Mean a+—=

1665—6 and the sum of the observatmns is 52,

Classes ﬁ W y
140 - 150 5
150 - 160 x
160 — 170 20
170 - 180 W
180 — 190 6
190 -200 /) 2

Total N - 52

Now, also calculate the medl% .
Solution. Since the classes are of equ ze, it will be more convenient to use the Step-
deviation Method. : )

1 ;=165
Classes Fre%g\ﬁh%ark u; = b Aatiiid 1 3 fi; cf
z T - .
140 — 150 ' M45 -2 -10 5
150 - 160 X 155 -1 . -x 5+x=1b
160 - 170 165 =a ’ 1] -0 25+x =385
170 - 180 < 175 1 ¥y 25 +x+y=44
180 -190 . 185 ’ 2 12 31+x+y=50
190 - 200 2 195 3 6 33+x+y=>52
N{ #53f ' : Sfuy
9}@ 33+x+y =8-x+y
_~ : '

+x+y=>52
x+y=52-33 ,
xty=19 ) . (1)



By Step-deviation Method, we have
X =a+hx -I—Eﬁ-ui
n

L . 9 1
166— = +10x — —x+
= {given) 26 165 P £ % (87 x+y)

- 4325 _ 15, 108 -x+ ) ‘ :
26 52 _
- 4325—165=10(8_x+y).' ’ 7
26 : 52 :
. 4325-42%0 10(8 —x + y)
26 52 _ >

~ 36 _ 108 -x+3) .

26 52
= 35=58-x+y)
= T=8-x+y

20=20=x=10

Substituting x = 10 in (1), we get’ ‘
y=19-10=9
 Hence, the missing frequencies corresponding to lasses 150 — 160 and 170 — 180 are 10
and 9 respectively. - :

Here, L @ =26
2 2

= x-y=1 ' A2)
Adding (1) and (2), we get & ;

Now, 160 — 170 is the class whose cumulativg frequency 35 is greater than % = 26,

. 160 — 170 is median class. Thus, the lower limit of median class is 160.

From the table, f=20,¢ L h=1
Using the formula :
' ‘ ¢

Median = I +-

160 + 5.5
_ - 165.5.
0, e following system of linear equations graphically :
2c+ym8 T
" 8x-2y=12 )
Also find the coordinates of the points where the lines meet the x-axis.



Solution. We have

. Zx+y=8. . and 3x -2y =12 .
= y=8-2Zx == 2y =3x - 12
- . , _ 3x-12
-t . Y 2
' 3x—
Table of y = 8 — 2x : . ' Table of y =
x| 1] 21 3] 4 x| 4] 2 :
y| 6] 4] 2] 0 _ yoﬁsuzx\b,
A|lB|Cc| D - | b //G
Take XOX' and YOY” as the axes of coordinate. Plotting the poin ,4), C(3, 2)
. and D(4, 0) and joining them by a line, we get a line " which is th #raph of 2x y = 8.
Further, plotting the points D(4, 0), E(2, - 3), F(0, —6)and G(6 : ,' ing them by a line,

we get a line ‘m’ which is the graph of 8x — 2y = 12. ,
From the graph of the two equatmns we find that the tw espand s intersect each other

at the goint IX{4, 0). : e
. x =4 y=0is the solution.
The first line 2x + y = 8 meets the x-axis at x = e seeond Jifie 3x — 2y = 12 meets the

x-axis at x = 4. From the graph, we observe that bo ines meet the x-axis at D(4, 0).

Wit using tngonometrlc tables, evaluate ;
° cot 38° cot 52° cot 60° cot 78° + tan (55° - 9) — cot (35° + 0) + cos(40° + 0Q)
—sin (50° - 9)



S

Solution. We have : ‘ .
cot 12° cot 38° cot 52° cot 60° cot 78° +tan (55° 0) — cot (35° + 0) + cos(40° + 0} — sin (50° - )
= cot 12° cot. 38° cot (90° — 38°) cot 60° cot (90° — 12°) + tan [90° — (35° + )] — cot (35° + B)
+ cos (40° + 0) —sin [90° — (40° + @)]
= cot 12° cot 38° tan 38° cot 60° tan 12° + cot (35° + 0) — cot (85° + 0) + cos (40° + 6)

— cos{40° + 0)
[ eot (90° — 0) = tan 6, tan (90° — 8) cot. 8, sin (90° —
= {cot, 12° tan 12°)cot 38° tan 38°) cot 60°+0+ 0
= (B +0+0 [ ‘3\170
=3 . ‘
: : Or
If 7 sin? 0 +3 cos? 0 = 4, find the value of sec 8 +cosec 0.
Solution. Given,
7Tain20+3cos0=4 (1)
= 4sin”0+3sin®0+3cos?0=4 a
=  4sin® 0+ 3 (sin® 0 + cos? 0) = 4 : _ :
= " 4sin’0+3=4 - sin® A + cos? A = 1]
= 4s5in®0=4-3-=1 _
= sin? 6 = 1 (2]
4
= sin @ = % [Taking positive sign]
L _»
sin @
C = o cosec 9 =2 _
‘We know that, cos?0=1- sin?9 = 1- [using (2)]
= [Taking positive sign]
=

Now, sec 8 + cosec

JN‘ 2\/_(1+J_)

;&@\3) 2(1732 + 3) _ 2(4.732)
3 3

R




32. Prove that the ratio of the areas of two similar triangles is equal to the ratio

of squares of their corresponding sides.

Solution. Given : AABC and APQR such that AABC ~ APQR.
To prove : L (AMABC) _ AB® BC? _ CA®
0 prove : = = =

ar (APQR) PQ®> QR? RP? o
Construction : Draw AD 1 BC and PS 1 QR. - | V
' P

A

B- D C 1U R
1 .
AAB =xBC x AD /
Proof : ar ( O _2 ea of A = %(base) x height]

- ar(APQR) 1, op, pg
2 i .
- ar{AABC) BCxAD -
= ..
ar (APQR) QR xPS .
Now in AADB and APS@, we have
(B=1Q ) [As AABC ~ APQR]
LADB = £PSQ _ o [Each = 90°]
3rd /BAD = 3rd £QP :
Thus, AADB and APSQ are equiangular hence, they are similar.
AD _ AB
PS - PR_

(2)

Conséquently,

But -
- ...(3) [using (2)]
Now, from -
(APGR) " QR " PS
APQR? _g% gg [using (3)]
-2 .(4)

ar (APQR) QR®



As AABC ~ APQR, therefore

AB _BC_CA - 5
PQ QR RP
(AABC) AB®2 BC® CA? a
Henge, -?:-E.-(F_m - PQ? = OF? = 2p? ‘ [From (4) and (5)]
Or

State and prove the converse of the-following theorem : )
In a right triangle, the square of the hypotenuse is equal to the sus
two sides. ' C

Solution. Statement : In a triangle, if the square of one side is equakto the\sum of the
squares of the other two sides, then the angle opposite the first side isayight angle.
Given : A triangle ABC such that : AC? = AB? + BC? .

To prove : AABC is a right-angled at B, i.e., £B =90°.

N

B f qQ '
Construction : Construct a APQ};@QOO and PQ = AB and QR = BC. [see

figure]
Proof: In APQR, as 2@ = 90°, we have

PR? - PQ? + QR? : [By Pythagoras Theorem]

= PRZ-AB?+BC® - , - (D)
: [As PQ = AB and QR = B(C]
But AC? = AB? w (2

From (1) and (2), weha
PR2=AS€%. : ' o

_ - . C 3
[using (3)]
[SSS congruency]
[CPCT]

i goes 30 km upstream and 44 km downsiream in 10 hours. In 13 hours,
km upstream and 55 km downstream. Determine the speed of the stream
and thatof the boat in still water.



Solution. Let the speed of the boat in still water be x km/h and speed of the stream be
y km/h., _

The speed of the boat downstream = (x +y) km/h.

The speed of the boat upstream = (x — ¥} km/h.

In the first case, when the boat goes 30 km upstream and 44 km downstream

= _30 + _44 10

X-y x+y
30 44
+
x—-y x+y :
In the second case, when the boat goes 40 km upstream and
Time taken in going 40 km upstream + Time taken in going wnstream
' ' 3 hours (given)

-10=0

e 40 55
X—y- x4y
40 55

= +—-15=0 &' ..(2)
X-y x+y

=13

Using Cross-multiplication method, we get

1 1
 x-y L xX+y
44 -10 ~ -10 30 30 44 y
55 -13 -13 40
: 1 &

x-—-y . x+y
-572+550 -400+390 1650 - 176D
1 1 -

- x-y=x+yw .
| Y1 _-10_1

uations, we get
x-y)=11-5=2y=6 =y = 3

Hen the boat in still water is 8 km/h and the speed of the stieam is 3 km/h.
34.(1f A+cosAandy=cot A- - cos A, show that 2% — —y= 4 [xy
tion. Given cotA +cosA =x (1)

and cotA—cosA =y 2
Adding)() and (2), we get : ‘
2ecotA=x+y



X+ y

= cob A=
- _1 _x+y
tan A 2
= tan A = 2
) x+y
Subtracting (2) from (1), we get
2co08A=x—-y
- cosA=2"Y
2
- 1 _x-y
sec A 2
= gsec A = 2
x-y
We know that
sec?A—tan’4 =1
. 2 2
-
x—y x+y
4 4
= - =
x-32 (x+p)?
S 2
= 4(x+y) 2"(x"'y2) =1
(x—-y)(x+y)
= 42xy 7
(x-yx+y)
- .
=>

‘Ut

(3)

N

(4

[using.(3) and (4)]

[Taking +ve square root]





