
CCE SAMPLE QUESTION PAPER 1 
FIRST .TERM (SA-l) 

MATHEMATICS 
(With Solutions) 

CLASS X 

General Instructions : 
(il All questions are compulsory. 

(ii) The question paper consists of 34 questions divitkd into four sections A, B, C and D. 
Section A comprises of 10 questions of 1 mark e!U)h, Section B comprises of 8 questions of 
2 nuuks each, Section C comprises of 10 questions of 3 marks each and Section D 
comprises of6 questions of 4·marks each. 

(iii) Question numbers 1 to 10 in Section A are multiple choice questions where you are to 
select one correct option out of the given four. 

(iv) There is no overall choice. However, internal choice has been provided in 1 question of 
two marks, 3 questions of three marks each and 2 questions of four marks each. You have 
to attempt only one of the alternatives in all such questions. 

(v) Use of calculators is not permitted. 

I 'Sel"it(91f 'N I 
Question numbers 1 to 10 are of one mark each. 

1. The decimal expansion of the rational number 

how many places of decimal ? 
(a) 1 
(c) 4 

Solution. Choice (b) is correct. 
r 

(b) 3 
(d) 5 

~ ~ 23 - 23 ~ = 115 = 0 115 
2352 2(22)(52) 2(2 X 5)2 2(10)2 100 • 

!8 
2 , will terminate after 

25 

Thus, shows that decimal expansion of the rational number 2
3
3

2 , will termlliate after 
2 5 . 

three places of decimal. 
2. IfHCF (105, 120) = 15, then LCM (105, 120) is 

(a) 210 (b) 420 
(c) B40 (d) 1680 

Solution. Choice (c) is correct. 
HCF x LCM = Product of two numbers 

15 X LCM = 105 X 120 

= 

= 

LCM= 
X 120 
15 

LCM = 105 X 8 = 840. 
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3. In figure, the graph of a polynomial pi,x) is shown. The number of zeroes of 
pl,x) is · · 

y 

X'..,_-h:--t:----"~-:x A 0 

(a) 1 · 
(c) 3 

p(;c) 

Solution. Choice (b) is correct. 

Y' 
. (b) 2 

(d) 4 

The numher of zeroes ofp(x) is 2 as the graph intersects the x-axis at two points A and Bin 
figure. 

4. The value of k for which 6x- 3y + 10 = 0 and 2.>: + ky + 9 = 0 has no solution is 
(a)-1 · (b)-2 
(c) 1 (d) 3 

Solution. Choice {a) is correct. 
Here a 1 = 6, b1 =- 3, c1 = 10 and a2 = 2, b2 k, c2 = 9 
The given system of equations will have no solution if 

= 
= 

a 1 , ~ c1 ___ ,._ 
a2 b:J 02 

6 -3 
2 k 

k = -3 X 2 
6 

=. k =-1 
5. Let MBC - IJ.PQR, area of MBC = 81 cm2, area of IJ.PQR • 144 cm2 and QR = 

6 em. then length of BC is 
(a) 4 em 
(c) 9 em 

Solution. Choice (b) is correct. 
Since MBC - M'QR, therefore 

= 

= 

area (MBC) BC2 

area (APQR) = QR2 

(b) 4.5 em 
(d) 12 em 

[
·:area (MBC) = 81 cm2 (given) and] 

area(M'QR) = 144em2 (given) 
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9 BC ---12 QR 
3 BC = ---4 6 

""' BC· 3 x6 
4 

,.,. BC" Sx3 
2 

= DC= 4.11 em 

6 Th al of 
cos(OO*~O)cos() 

1
• 

~ ev ue --·· .. _ ts 
tan9 

(a) :.. sin2 Cl 
(c) - cos2 0 

Solution. Choice (a) is correct. 

COS (90"-;- €I) cos B - 1 • Bin e COB 6 _ 
1 

tan B t>mO 

• sinflros!l -l 
sine/cos tl 
-~~-1 
• - (1 co;f B) 
--siifa 

7. If tan a+ ·-1- - 2, then the value oftnn a 8 + \. is 
tan B tan 11 

(a) 3 
(c) 2 

Solution. 

Given, 

Choice (c) is cotnel. 
1 tan IJ+ ~- ~2 

tanO 

tan2 o+++2 4' 
tan fi 

tatrB+ 
1
2 =4-2 

tan 9 

2 1 tan o ... ····-:r- "·' 2 
tan f) 

(b) 4 
!d) -4 

5sin a- Scosu . 
B. If 5 tan a - 4, then the value of-.=-· IS 

. fiSUJ. a + ll()O)s a 

(a) 1 (b) _g_ 
8 a 
1 

(dl ! (c) -
6 • 7 

[ ·: QR = 6 em (given)] 
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Solution. Choice (c) is correct. 

5tana 4=tana=.! 
5 

5sina- 3 cos a 
5sina + 2oos a 

(5 siri a..: 3 cos u)/cos a [Dividing numerator and· denominatcr by cos o.] 
(5 sin a+ 2 cos a)/cos a 

tana-3 5(4i5)-3 
5 tnn <l+ 2 5(415) + 2 

4-3 1 
--~-

4+2. 6 

9. 1f sec 4A ~ cosec <A- 20"), where 4.4 is an acute angle, then the valu.e of A is 
(a) 21" (b) 22" 
(c) 23" (d) 24" 

Solution. Choice (b) is correct. 
Given, sec 4A ~ cosec (A - 20°) 
= cosec (90" - 4.4.) = cosec (A- 20") 

- 90"-4A=A-20" 
= 4A+A=90"+20" 

M. 110" 
= A-22". 
10. Which measure of central tendency is given. by tbe X>COord.inate ol. the point 

of intersection of 'more than ogive' and 'less than ogive' ? 
(a) Mean (b) .Mode 
(c) Median (d) Mean and Median both. 

Solution. Choice (c) is correct. 
The median of a grouped data of central tendency is given by the x·ooordinat.e of the point of 

intersection of the 'more than ogive' and 'less than ogive'. · 

l Sei:!~l'!Ji,~~'l 
Question numbers 11 to 18 carry 2 marks each. 
11. Write 21975 as a product of its prime factors. 
Solution. We have 

21975 • 5 X 4395 
=5x5x879 
=5x5x3x293 
-Sx52 x29a •. 

· lll. 1f the polynomial ,} + :1¢1 + 8:1? + llb: + 18 is divided by IIDother polynomial 
xll + 5, tbe remainder comes out to be px + q. ~d tbe values of p and q •. 
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Solution. We divide the given polynomial by :x:" + 5. 

x2 + 2x +3 

x2 + + 8x2 + 12x + 18 
x4 + 5x2 

2x3 + 3x2 + i2x + 18 
2x3 +lOx 

+ 2x + 18 
3x2 + 15 

2x + 3 

[First term of qtfotient is :: ~ x2
] 

[Second term of quotie~t is ~2
3 

~ 2x] 

[Third term ofquotiPnt is ~2
2 

~ 3 J 

So, x4 + 2x3 + 8x2 + 12x + 18 = (x2 + 5)(x2 + 2x + 3) + (2x + 3) 
Quotient Remainder 

But the given remainder is px + q. Therefore, 
2x+3=px+q 

Comparing both sides, we get : p ~ 2 and q = 3. 
Hence p • 2 and q - 3. 
13; Solve the following system of equations : 

..!.._1 __ 1 

2.:r y 

.!.,....!.. •8,wherex .. o,y .. o 
"' 2y 

Solution, The given system of equations can be y;rittan ns : 

and 

1 ! =-2 ... (1) 
X y 

2 1 16 
-+ -
X y 

[Multiplying both sides of both the given equations by 2] 

... (2) 

Now, multiplyjng (2) by 2 and adding in (1), we get 

-
= 

2+32 

1 . 4 
-+- -30 
X X 

5 --30 
X 

5 1 
x~-=-

30 6 

Substituting x = l in (1), we get 
6 

6-! = 2 
y 
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2 1 = y -=-
8 4 

Thus, the solution of the given system of equations is x = _! andy = 1 
. 6 4 

5 1-tanu 
14. If sec a= ~,evaluate-=--===-

4 · 1+tanu 
Solution. Let us draw a right AABC (see figure). 

We have: · Hypotenuse 
sec a .... 

~ Base 

= 5 AC -=-
4 BC 

:. AC 5k, BC = 4k, where k is a positive number 
Using the Pythagoras theorem, we have 

AB2 =AC2 ~ BC2 

= AB2 - (5kf! ~ (4k)2 

= AB2 =25k2 -16k2 9k2 

=> AB ~ 3k 

Now, 

AB 3k 3 tana=-=-=-
BC 4k 4 

1-tana 1 (3/4) (4-3)/4 
1+tana 1+(3/4) (4+3)/4 

Alternative Method : 

Given, 5 sec a=-
4 

2 25 sec a=-
16 

1+tan2a= 25 
16 

tan2 a 25 -1 
16 

tan2u = 25-16 
16 

tan
2 
"- ;6 =ur 

.tau a~ 2. . 4 

4-3 1 
=-

4+3 7 

c 4k 

A 

3k 

B 
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·1-tana 1-(3/4) (4-3)/4 
1+tana 1+(3/4) =(4+3)/4 

4-3 1 
- 4+8 =7 

o.,:. 
Prove that: 

(sin 8 + cosec 8)2 + (cos· 8 + sec 8)2 = 7 + t....Z 8 + cot2 B. 

Solution. We have 
L.H.S. =(sinS+ cosec 8)2 +(cos () +sec ())2 

= (sin2 8 + 'cosec2 9 + 2 sin 8 ·cosec 8) + (cos2 8 + sec2 8 + 2 cos 8 ·sec 8) 

= (sin2 8 + ~os2 8) + cosec2 8 + sec2 8 + 2 sin 8 · ....l:,_ + 2 cos 0 · -
1

-
. · sm8 · cos8 

= 1 + (1 + cot2 8) + (1 + tan'2 8) ~· 2 + 2 [-.· sec2 8 = 1 + tan2 8; cose~ 8 = 1 + cot
2 

8] 

= (1 + 1 + 1 + 2 + 2) + tan2 8 + cot2·s 
=7+tan2 0+cot28 
=R:H.S. 

15. Prove that ·jn the figure. if ABCD is a trapezium with AB II DC II EF, then 

AE BF 
ED=FC 

;'<:;~ l. p= 
D c· 

Solution. Given: AtrapeziumABCD in which AB II DC II EF. 

To prove • AE = BF 
'ED FC' 

Proof: In MDC, we have 
EPIIDC 

= AE=AP 
ED PC 

. Also, in MBC, we have 
PFIIAB 

AP = BF 
PC FC 

From (1) and (2), we have 

AE BF 
ED= FC 

Hence, proved. 

[·: EF li DC (given)] 

••. (1) [using BPT) 
/ 

[ ·: EF II AB (given)] 

... (2) [using BPI'] 
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16. fu MBC, LA- 90° and AD .1 BC. Prove that AB2 + CD2 - BD2 + AC2
• 

Solution. Let ABC be a. triangle such that LA = 90° and AD .1 BC. 
We have to prove that 

AB2 + CD2 BD2 +A~ c 
In right UABD, we have 

AB2 = AD2 + BD2 ..• (1) [using Pythagoras Theorem] 
In right bACD, we have 

ACZ -Ariz+ CD2 ... (2) [using Pythagoras Theorem] 
Now, AB2 - ACZ = (AD2 ~ BD2) (AD2 + CD2) [using (1) and (2)] A 

=BD2 -CD2 ~--------~B 
= AB2 +Cn2-BD2 +Adl. 
17. The following distribution gives the scores of 230 students of a school : 

• Scores No. of students 
400-450 20 
450- 500 35 . 
500-550 40 • 550-600 32 
600-600 24 
650-700 I 27 
700-750 18 
750-800 34 

'Ibtal 230 
Write the above distribution as m.ore than type cumulative frequency distribu

tion. 
Solution. The cumulative frequency table by more than type method : 

Scores No. uf students Score more than Cumulative frequency 
400-450 . 20 400 230 
450-500 35 450 21.0 
500-550 40 500 175 
550-600 32 550 135. 
600 650 - 24 600 103 
650~700 27 650 79 
700-750 18 700 52 
750-800 34 750 34 

. 
We calculate more than cumulative frequencies by adding successive classes from bottom to 

top. 
18. For the folio~ grouped frequency distribution find the inode : 

Class I 3-6 6-9 9-12 ! 12-15 15-18 18-21 21-24 
Frequency J 2 5 10 I 23 21 12 3 

Solution. Here the maximum frequency is23 and the class corresponding to this frequency 
is 12-15. 
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So, the modal class is 12 -15. 
Lower limit (1) of the modal class- 12, 
Class size (h) • 15- 12 = 3 
Frequency (f1) of the modal class= 23 
Frequency (/0) of the class proceeding the modal class 10 
Frequency (f2) of the class following the modal class= 21 · 
Using the formula: 

= 12 + _ _;2::,:3_-_;lc_:O:___ X 3 
2 ){ -10-21 

= 12 + 
13 

·x 3 
't6- 31 

= 12+.!£.xa 
15 

= 12 + 13 
5 

= 12 + 2.6 - 14.6 

ls~etion• 'C~ I 
Question numbers 19 to 28 .carry 3 marks each. 
19. Show that any positive odd integer is of the form 6q + 1 or .Gq + 3 or 6q + 5, 

where q is n positive integer. · • 
. Solution. Let .;t be any positive integer, when a is divided by 6. Then, by h'uclid's division 

lerona, we get · 
a 6q + r-, 0 "' r < 6, where q and r are whole numbers. 

So,.r = 0, 1, 2, 3, 4, 5. 
When r = 0 or 2 or 4, then a becomes an even integer, i.e., a= 6q or 6q"'" 2 or 6q + 4. 

· When r = l or 3 or 5, then a becomes a positive odd integer, i.e., a = 6q 4 1 or 6q + 3 or 
6q + 5. 

Hence any positive odd integer is of the form 6q + 1 or 6q + 3 or 6q + 5, where q is a positive 
integer. 

20, Prove that -J2 + 15 is irrational. 

Soiutioo. Let us assume, to the contrsry, that .Ji + 15 is a rational number. 
That is we can find COprime p and q (q ,. 0) such that 

= 

J2+.f5~1!.. 
q 

.P._J2 = J5 
q 

(~-.fir= (15)2 [Squaring both sides] 
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= 

= 

= 

= 

p2 . 2p 
--3 ~-·.f2 
q2 q . 

p2- 3q2 

q2 

[?- 3q2 

2pq 

. 2- 3q2 
Since, p and q are integers, P is rational, and so ../2 is rational. 

2pq 

But this contradicts the fact that .J2 is irrational. 

So, we conclude that .J2 + J5 is irrational. 

Prove that 5 .J2 is iU"a tional. 
7 

Or 

Solution. Let us assume to the contrary, that s.J2 ~s a rational number. . . 7 . . 

• 5f!' ~ : , where p and q are coprime, i.e., their HCF is 1. 

.J2 ~ 7p 
5q 

= 

Since p is a rational number, therefore, '!_ ~ P is also rational number. 
q 5 q 

= .J2 is a rational number. 

But this contradicts the fact that .J2 is irrational. 

Thi t di . h . b f . t' th t 5.J2 . . t' al s con ra ctmn as anses ecause o our mcorrect assump wn a --
7
- IS ra wn . 

So, we conclude that s.J2 Is irrational. 
. 7 

21. A two digit number is four times the sum of its digits and twice the product of 
the digits. Find the number. . 

Solution. Let the unit place digit. be x and ten's place digit bey. 
Then, Original number ~ lOy+ x 
It is given that a two digit number is four times the sum of its digits. 
.. lOy + x ~ 4(y + x) · 
= lOy - 4y ~ 4x -X 
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= 6y~3x 
= X':' 2y ... (1) 
Further, it is also given that a two digit number is .twice the product of the digits. 

10y+x~2(xy) · · 
= lOy+ 2y ~ 2[(2y)y] [using (1)] 
= 12y ~ 4y2 

= 3 ~ y [·: y .. 0] 
Substituting y .; 3 in (1), we get 

X~ 2(3) ~ 6 
Hence, the original number is 36. 

Solve for X and y : 

X +1_ =2 
a b 

ax-by- a 2 -b2 

Or 

Solution. The given. system of equations can be written as 

x y . bx + ay -+-=2= · ~2=bx+ay=2ab 
a b ab 

and ax - by =; a2 - b2 

Multiplying (1) by b and (2) by a, we have 
b2x + aby ~ 2ab2 . 

and a2x- aby = a3 -ab2 . 
Adding (3) and ( 4), we. get 

b2x + a2x ~ 2ab2 + a3 - ab2 

= (b2 +.a2)x ~ ab2 + a3 

= (b2 + a2)x ~ a(b2 + a2) 

a(b2 +a2) 
x~ 

(b2 + a2) 

:::::::. x=a 
Substituting x ~ a in (2), we get 

a2 - by ~ a2'- b2 
= by ~ a2 - a2 + b2 

= by~ b2 

= y~b 

... (1). 

... (2) 

...(3) 

...(4) 

Hence, X - a, y ~ b is the solution of the given system of equations. . 
22. If a and Jl are the zeroes of the quadratic polynomial f(x) ~ ~- 5x + 7, fir:td the 

quadratic polynomial whose· zeroes are 2a + 3Jl and 3a + 2Jl. 
Solution. Since a and fl are zeroes of the polynomial· 2x2 - 5x + 7, therefore 

and 
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Let S and P denote respectively, the sum and. product of zeroes of the required polynomial, 
then · 

= 
·and 
= 
= 
= 
= 

S = (2a + 3~) + (3a + 2~) 

S = 5a + 5j) = 5(a + j)) = 5 x §_ = 25 

2 2 
P = (2a + 3jl)(3a + 2Pl 
P = 6a2 + 4a~ + 9aP + 6p2 

P = 6a2 + 6P2 + 13ap . 
p = 6(a2 + p2 +zap)+ ap 
P = 6(a + jl)2 + af3 

P= 6(~/+I .· 
=. p = 75 + ']_- 82 = 41 

" 2 2 2 
, Hence, the required _polynomial p(x) is given by : 

p(x) = k(x' -Sx + P) . . 

or · p(x)=k[x2 .-~x+41] 
or p(x) = k(~- 25x + 82), where k is ailJ' non-zero real number. 

23. Prove that : 1 + cos A + sin A - 2 cosec A 
, sin A 1+ cos A 

Solution. We have 

L.RS. = 1+ cos A+ sin A 
sin A 1+ cos A 

(1 +cos A)2 + sin2 A 
sinA(l+ cos A) · 

1+2 ~A+ cos2 A+ sin2 A 
sin A(1+ cos A) 

1+ 2cosA+ 1 
sin A(l+ cos A). 

,z + 2 cos A 
sin A (1 +cos A) 

2 (1+ cos A) 
sin A (1+ COB A) 

,z 
sin A 

= 2 cosec A 
= R.H.S. 
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24. Prove that 

Solution. 

sin a sin() ---===-=--- = 2 + _,....,.:=c:.c..._-.,.. 
cot a + cosec a cot () - cosec () 
We have 

RHS
_

2 
sin() 

... - + 
cot () - cosec () 

= 2 + sin a (cot a+ cosec 6) · 
(cot a- cosec a)( cot a+ cosec 6) 

= 2 + sin a (cot a+ cosec 6) 
cot2 a - cosec2 () 

= 2 + sin a cot a + sin a cosec () 
. cot2 a - (1 + cot2 6) 

=· 2 + sin a cot a + sin () cosec () 
-1 

-2'+ sin a. cot a+ 1 
...:1 

-1+ sin a cot a 
-1 

1 - sin () cot () 
1 

1 - sin a cot a 
cosec2 

() - cot2 () 

sin () cosec () - sin () cot () 
(cosec a+ cot a)( cosec a- cot 6) 

sin() (cosec()- cot 6) 
(cosec a+ cot ())(cosec a- cot 6) 

sin a 
cosec a + cot a 

=L.H.S. . 

[·: cosec2 a = 1 + cot2 6] 

[·: sin6.cosec() = 1] 

25. If ABC is an equilateral triangle with AD .L BC, then prove that AD2 = 3DC2• 

Solution. Let ABC be an equilateral triangle and AD .L BC. A 
In MDB and MDC, we have 

AB=AC 

and 

= 

LB=LC 
LADB= LADC 
MDB" MDC 

[given] 
[Each= 60°] 
[Each= 90°] 

BD =DC ... (1) 
BC = BD +DC= DC+ DC= 2DC ... (2) [using(l)] 
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In right angled MDC, we have 
Adl ~AD2 + DC2 

=<- Bdl~AD2 +Ddl 
=<- (2DC'f AD2 + Dc2 
= AD2 = 4DC2 - DC2 
,. AD2 = 3DC2 

[·: AC = J3C, sides of an equilateral ll] 
[using (2)] 

26. In figure, DEFG is a square and LBAC - 90". Show that D~ = BD x EC. 

c 

B 
Solution. In MGF and WBG, we have 

LGAF-LBDG 
LAGF= LDBG 

So, by AA-criterion of similarity of triangles, we have 
. MGF -WBG 

.In MGF and MEFC, we have 
LFAG~ LCEF 
LAFG=LECF 

So, by AA-criterion of similarity of triangles, we have 
MGF-MEFC · 

From (1) and (2), we obtain 

= 

WBG-MFC 

BD DG 
FE= EC 

[Each= goo] 
[Corresponding Ls] 

... (I) 

[Each= goo] 
[Corresponding Ls] 

... (2) 

= BD DE 
-·-= 
DE ·Ec 
DE2 -BD xEC. 

[·: DEFG is a square. :. EF =DE, DG =DE] 

= 
27. Find the mean of the following distribution, using step-deviation_method : 

Classes Number of students 
4- 8 2 
8-12 12 

12.:.16 15 . 
16-20 25 
20-24 18 -

24-28 12 
28 32 13 
32-36 l 3 

' 
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Solution. Let the assumed mean be a ~ 18 and h ~ 4. 
Calculation of Mean 

Number of Class-mark 
Classe8 students 

(/) X; 

4 8 2 6 
8-12 12 10 

12-16 15 14 
16-20 25 18 
20 24 18 22 
24-28 12 26 
28-32 13 30 
32-36 3 34 
Total n~};f;~ 100 

From the table, n = };{; = 100 and I(;ui ~ 48 
Using thcJormula: 

= 

= 

Mean (X) = a+ };f;U; x h 
If; 

X= 18 + 48 
X 4 

100 

x -18+ 192 
100 

= x -18 + 1.92 
""- x 19.92 
Hence, mean is 19.92. 

Or 

di ~x;-18 

-12 
-8 
-4 

0 
4 
8 

12 
16 

X; -18 I Ui= 
4 

-3 
-2 
-1 

0 
1 
2 
3 
4 

The mean of the following distribution is 196.8. Find the value of p. 

Classes 0-80 80-160 160-240 240-320 
Frequency 22 35 44 p 

Solution. Calculation of Mean 
, . Cl<Ulses Frequency ([;) Class-mark (X;) 

0-80 22 40 
BO -160 35 120 -160-240 44 200 

I 240-320 p 280 
320-400 24 360 

fiu; 

-6 
-24 

15 
0 

18 
24 
39 
12 

};f;u; = 48 

320-400 
24 

{,X; 

880 
4200 
8800 

2BOp 
8640 

Total - n=E{;=125+p 'Zf ;;<;; - 22520 + 280p I 
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· Fl-om the table, n ~ J:{; = 125 + p, J:fix1 = 22520 + 280p 
Using the formula : 

= 
= 

= 

J:{;x-
Mean= -'-' 

'i:ft 

196_8 (given) = 22520 + 280p 
' 125 + p . 

196,8{125 + p) ~ 22520 + 280p 
24600 + 196.8p ,; 22520 + 280p 

280p 196.8p ~ 24600 22520 
83.2p ~2080 

2080' = P= 
': 83.2 

= p=25 
Hence, the value of p i~ 25. -
28. Find -the median of the following distribution : 

Marks Frequency 
0 ~ 100 2 

100-200 5 
200-300 9 
300-400 12 
400~500 17 
500-600 20 
600~700 15 
700~ 800 9 
800-900 7 
900-1000 4 

Solution. Calculation of Median 

Marks 
Frequency Cumulative frequency· ... If; . (c{J 

0 ~ 100 . 2 2 
100 ~ 200 . 5 7 
200~300 9 16 
300-400 12 28 
400-500 17 45 (c{J 
500-600 20 (/) 65 
600 ~ 700 15 80 
700-800 9' 89 
800 900 7 96 
900-1000 4 100-

'lbtal n=Tf;= 100. . . 

H n 100 ere, n = 100 and -- = ~ 50 .. 
2 2 

' ' 
I 
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Now, 500-600 is the class whose cumulative frequency-is 65 is greater than ~ =50. 

From the table, f = 20, cf = 45, h = 100 
Using the formula : 

'n 
-~cf 

Median= l+ 2 f xh 

=.5QQ +
50

-
45 

X 1QQ 
. 20 

= 500 + 500 
. 20 

= 500 + 25 = 525 

Question numbers 29 to 34 carry 4 marks each. 

29. If two zeroes of th~ polynomial x4 + ax3 :.... 20x2 - 6x + 36 ~e ../2 and - ../2, find 
the other. zeroes of the polynomial. 

Sqlution:. Since two zeroes are J2 and- .J2, therefore (x - J2 )(x + J2) = x2 - 2 is a factor 
of the given polynomial. 

Now, we divide the given polynomial by x2 - 2. 

x2 + 3x-18 

r First term of ~uotient is : 2 = x2
] x2 - 2) x4 + 3x3 ~ 20x2 - 6x + 36 

x4 -2x2 
+ 

[ 
3.xa · ·1 Second term of quotient is x2 ~ 3~ 

3x3 - 1&:2 - 6x + 36 
3x3- 6x 

-1Sx2 + 36 

-18x2 + 36 .... 
rThird f . t . -18.x2_ 181 tenn o quotten 1s x2 = -

0 

So, x4 + ·3x3 - 2<>x2 - 6x + 36 = (x2 - 2)(x2 + 3x - 18) 

= (x --~ Xx + .J2)[x2 + 6x- 3x- 18] 

=:= (x - ../2)(x + ..J2 )[x(x + 6) - 3(x +. 6)] 

= (x - -J2 )(x + .J2 )(x + S)(x - 3) 
So, the zeroes ofx2 + 3x- 18 = (x + 6)(x- 3) are given by x - - '6 and x ... 3 .. 
Hence, the other zeroes of the given polynomial are- 6 and 3. ' 
30. Prove that in a right triangle, the square of the hypotenuse is equal to the 

sum of the ·squar~s of the other two sides. 
Solution. ·Given :A right triangle ABC, right angled at B. 
To prove : {Hypotenuse)2 = (Base)2 + (Perpendicular)2 
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~.e., 

Construction : Draw BD J_ AC 
Proof: MDB - MBC. 
[If a perpendicular is drawn from the vertex of the 

right angle of a triangle to the hypotenuse then triangles 
on both sides of the ·perpendicular are similar to the whole 
triangle and to each other.] 

AD AB So, 
AB AC 

=> AD.AC ~ AB2 

Also, l!.BDC ,., MBC 

CD BC So, 
BC AC 

· => CD.AC ~ BC2 

Adding (1) and (2), we have 
ADAC.+ CD.AC ~ AB2 + BC2 

=> (AD + CD)AC ~ AB2 + BC2 

=> ACAC ~ AB2 + BC2 

Hence, AC2 ,. AB2 + BC2 

Or 

B 

[Sides are proportional] 

... (1) 
[Same reasoning as above] 

[Sides are proportional] 

... (2) 

Prove that the ratio of areas of two similar triangles is equal to the square of 
their corresponding sides., · 

Solution. Given : MBC and M'QR such that MBC- /'J'QR. 

ar (MBC) AB2 BC2 CA 2 

To prove : ar (M'QR) PQ2 ~ QR2 = RP2 

Construction: Draw AD J_ BC and PS J_ QR. 

ar(MBC) Proof: 
ar(M'QR) 

A 

lxQRxPS 
2 

=> 
ar (MBC) BC x AD 
ar (M'QR) QR x PS 

Now, in MDB and M'SQ, we have 
LB=LQ 

p 

[Area of l!. ~ l(base) x height] 
2 ' 

... (1) 

[As MBC - M'QRJ 
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LADB LPSQ _ 
3rd LEAD = 3rd LQPS 

Thus, MDB and /'J'SQ are equiangular and hence, they are similar. 
AD AB . 

Consequently - = -
PS PQ 

[Each~ 90°] 

...(2) 

. [lf A's are similar, the ratio of their corresponding sides is same] 

AB = BC [·: MBC- /'J'QR] 
PQ QR 

But 

AD= BC 
PS QR 

Now, from (1) and (3), we get 

ar (MllC) BC BC 
=-x-

ar (!V'QR) QR QR 

ar(MBC) BC2 

""' ar(JV>QR) = QR2 

As MBC - /'J'QR, therefore 

AB = BC = CA 
PQ QR RP 

ar(MBC) . AB2 BC2 CA2 

Hence, ar ( JV>QR) = PQ2 = QR2, = RP2 

31. If x • tan A + sin A andy = tan A sin A, show that 

xZ-y-4.j;Y. 
Solution. Given, tan A+ sin A = x 
and tanA-sinA = y 
Adding (1) and (2), wo get 

2tanA=x+y 
Subtracting (2) from (1), we get 

2sinA =x-y 
Multiplying (3) and (4), we get 

(x + y)(x-y) = (2 tanA)(2 sin A) 
=> ~ ?=4tanAsinA 
Now, 4-.FY = 4.Jrc(t:-a_n_A:-+---csi:-n-A;-:)-:-:(tan---:A---s-,in---.A-,-) 

, = 4Jtan2 A- sin2 A 

- 2A 
-=4 ~-sin2 A 

cos2 A 

=4 sin A ---1 2 ( 1 . ) 
cos2 A 

... (3) [using (2)] 

... (4) 

... (5) 

[From (4) and (5)] 

...(1) 

... (2) 

... (3) 

... (4) 

... (5) 

[using (1) and (2)] 
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:-·····-.-·-·-· 2 

4 
I .• 

1
; 1-eos A\ 

- ;sm 2 } 
\· cosA 

.• 4 isin2 A.sin2 A 
~ cos2 A 

_ 
4 

sin A-sin A 
cos A 

*(sinA) . A ... -A .sm 
cos 

= 4 tan A sin A 
· From (51 and (6), we obtain 

• 
x2

- y2 - 4 tan A sin A= 4-r;.:y 

_, x?- y2- 4~;y 

Evaluate: 

! cosec 2 58" - ! <'A>t 58" tan 32" 
3 3 

Solution. We have 

Or 

!'!.tan 13' tan 37" tan 45' tan 53" tan 77" 
3 

~cosec 2 58"- ~cot58° tan 32"- -"-tan 13' tan 37'tan 45' tan 53" tan 77" 
3 3 . 

= !cosec2. 58"- !cot 58" tan (90'- 58") 
3 3 

' ••• (6) 

!'i.tan 13' tan 37" tan 45" tan (90'- 37") tan (90"- 13") 
3 

= 1cosec2 58"- ~cot 58' cot 58' -%tan 13' tan 37" tan 45' cot 37' cot 13' 

[ ·: tan (90' 0) = cot !l] 

= ~cosec2 58'- ~cot2 58'- ~(tan 13" cot 13•) tan 45" (tan 37" cot 37') 

= ~(1 + cot 2 58")-% cot2 58'- ~(1) tan 457 (ll 

2 2 t2 58" 2 t2 58" 5 (l) - +-co --co ~-
3 a 3 3 

_!_.§. 
3 3· 
-3 
3 

l'lll'-1 .. 

[·: cosec2 !l = 1 + cot2 (:)and tan Scot e = 1] 

[·: tan 45" = 1] 
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32. Prove that : 
sin a (1 +tan a) + cos a (1 + cot a) = sec a + cosec a. 

Solution. We have 
L.H.S. =sin 8 (1 +tan 8) +cos 8 (1 + cot 8) 

=(sin 8 +sin 8 tan 8) +·(cos 8 +cos 8 cot 8) 

( 
. 8 . a sin 8) ( a· 8 cos 8) = ·sin + Sill -- + COS + COS -. -

cos8 sm8 

. (sin2 8 cos2 81 
= (sm 8 + cos 8) + l--- + ---J 

cos 8 sin 8 

( . 8 8
) (sin3 8+cos3 8l 

= s1n +cos +l J sin 8 cos 8 

( . 
8 8

) (sin 8 + cos 8)(sin2 8 + cos2 8- sin a cos a) = sm + cos + ==-:....:.....::..:.::....:==--"-'-==--=---=::....::....:..=.;.:.. 
sin 8 cos a 

( . a 8) [ 1 _sm=· :..
2
_:_8...:+_c::..o:.::sc.

2
_8:_-.::s.::in::. . ..:8...:c:.::o::cs..:.8] =Sin +cos +-

sin 8 cos 8 

= (sin 8 + cos 8) [1 + 1- sin 8 cos 8] 
· sin 8 cos8 

( . 8 8) [sin8cos8+1-sin8cos8] 
= Sill +COS 

sin 8 cos 8 

si~ 8 + cos 8 (1) 
sm8cos8 

sin 8 cos 8 ....,.---...,.- + -,-='-'-
sin 8 cos 8 sin 8 cos 8 

1 1 =--+--
cos 8 sin 8 

"' sec 8 + cosec 8 
.= R.H.S. 

33. The coach of a cricket team buys 3 bats and 6 balls for ~ 3900. Later, he buys 
another -bat and 3 more balls of the same kind for ~ 1300. Represent this situation 
algebraically and geometrically. 

Solution. Let the price of a bat be~ x and that of a ball be~ y. 
It is given that the coach buys 3 bats and 6 balls for~ 3900. 
. . 3x + 6y = 3900 
Also, it is given that the coach buys another bat and 3 more balls for ~ 1300. 
• • X + 3y = 1300 . 
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The algebraic representation of the given conditions is 
3x + 6y = 39oo ... c1> 

X+ 3y = 1300 ... (2) 
Geometrical representation : Let us draw the graphs of the "equations (1) and (2). For 

this, we find two solutions of each of the equations which are given in tables. 

3x + 6y = 3900 x + 3y = 1300 

X I 0 I 1300 I X 1100 11300 
y ._ 65o 1 o . y . 4oo . o 

Plot the pointsA(O, 650), B(1300, 0), C(100, 400) and B(1300, 0) on graph paper and join the 
points to form the lines AB and BC as shown in figure. 

The two lines (1) and (2) intersect at the point B(1300, 0). So, x = 1300, y = 0 is the required 
solution ofthe pair of linear equations. 

y 

1000 

800 

-400 

-600 

-800 

-1000 

Y' 
34. The lengths of 40 leaves of a plant are measured correct to the nearest 

millimetre, and the data obtained is represented in the following table : 

Length (in mm) Number of leaves 
118-126 3 
127-135 5 
136-144 9 
145-153 12 
154-162 5 
163-171 4 
172-180 2 
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Draw a more than type ogive for the given data. Hence, obtain the median length 
of the leaves from the graph and verify the result by using the formula. 

Solution. 'l'he given frequency distribution is not continuous. So, we first make it continu
ous and prepare the cumulative frequency table by more than type given below : 

Length Number of leaves Length more Cumulative 
(in nun) [Frequency (f)] tlian frequency (cf) 

117.5 - 126.5 3 
\ 

117.5 40 
126.5- 135.5 5 126.5 37 
135.5-144.5 9 135.5 32 
144.5- 153.5 12 144.5 23 
153.5- 162.5 5 153.5 11 
162.5- 171.5 4 162.5 6 
171.5- 180.5 2 171.5 2 

. 
Other than the given class-interval, we assume that the class-interval 180.5 189.5 with 

zero frequency. Now, we mark the lower class limits on x-axis and the cumulative frequencies 
along y-axis on suitable scales to plot the points (117.5, 40), (126.5, 37), (135.5, 32), (144.5, 23), 
(153.5, 11), (162.5, 6), (171.5, 2). We join these points with a smooth curve to get the ''more 
than" ogive as shown in the figure. 

Locate % • ~ = 20 on they-axis (see figure). 

l 

Length (in rnm) ---
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i 

Class interval Frequency (f) Cumulative frequency (c{) 
117.5 - 126.5 3 3 
126.5 - 135.5 5 8 

' 135.5 144.5 9 17 
144.5 - 153.5 12 29 
153.5 -162.5 

.. 
5 34 . 162.5 -171.5 4 38 

171.5 - 180.5 2 40 

Now, 144.5 - 153.5 is the class whose cumulative frequency is 29 is greater than 

n_40=20 
2 2 

:. 144.5- 153.5 is the median class. 
From the table :f= 12, cf= 17, h = 9 
Using the formula: 

I!!:.- cfl 
Median=l+ \ 2 ) xh 

f 

144.5 + (20 - 17) X 9 
12 

= 144.5 + 27 
12 

= 144.50 + 2.25 
= 146.75 mm 

So, about half the leaves have length less than 146.75 mm. and the other half have length 
more than 146.75 mm. evid
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