
CCE SAMPLE QUESTION PAPER 5 
FIRST TERM (SA-I) 

MATHEMATICS 
(With  Solutions) 

I CLASS X 
E m e  Allowed : 3 to 3% Hours1 [Maximum M a r k  : 80 

General Instructions : 
( i )  All questions are compulsory. 

( i i)  'The question paper consists of 34 questions divided into four sections A, B, C and D. 
Section A comprises of 10 questions of 1 mark each, Section B comprises of 8 questions of 
2 marks each, Section C comprises of 10 questions of 3 marks each and Section D . 
comprises of 6 questions of 4 marks each. 

(iii) Question numbers I to 10 i n  Section A are multiple choice-questions where you are to, 
select one correct option out of the given four 

(iu) 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. 

Question numbers 1 to 10 are of one mark each. 
1 1. If 0" < r < 90" &d 2 sin2 x.- _, then the value of r is 
z 

( a )  15' (b)  30" 
(c)  4 5 O  ( d )  60" 

Solution. Choice (b)  i s  correct. 
2 1 

- 2 s i n  x=; 

Y 

* x = 30" 
2. The value of cosec2 30" sin2 45" - see2 60' is 

( a )  - 1 (b )  0 
(c) - 2  (dl 2 

Solution. Choice (c) is correct. 
cosec2 30" sin2 45" - see2 60' JS
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Solution. Choice (c )  is correct. 
tan 2A = cot (A - 18") 

=, cot (90" - 2A) = cot (A - 18") . [.: t+n 8 = cot (90" - 011 
90" - 2A ?A - 18" 

90" + 18" = 2A +A 

A - 36" 
4. If sec x + tan x = p, then sec x i d  equal to 

pZ - 1 
(b)  - 

2P 

p2  + 1 .' 
(dl  --- 

2P 

secx+tanx = p  

(sec x - tan x) (sec x +.tan x) p 

=, 
secx- tanx 1 

secx-tanx = - 

Adding (1) and (21, we get 

(secx+tanx)+(secx-tanx) = p + -  
P 

secx = - 
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(c) 3 (dl 4 
Solution Choice (c) is correct. 

98 ~ h u s ,  the decimal expansion,of - will terminate after 3 places of decimal. 
125 

6. The largest number that will divide 398,436 and 542 leaving remainders 7,11 
and 15 respectively is 

(a)  11 (b) 17 
(c) 34 (dl 51 

Solution. Choice (b)  is correct. ~ ~- 

It is given that on dividing 398; 436 and 542 by the largest required number, the remain- 
ders are 7 ,  11 and 15 respectively. This means that 

398 - 7 = 391,436 - 11 = 425 and 542 - 15 = 527 are exactly divisible by the required largest 
number. 

Apply Euclid's division lemma to the numbers527 and 425, we get 
527 = 425 x 1 + 102 
425 = 102 x 4 t 17 
1 0 2 = 1 7 x 6 + 0  

Clearly, HCF of 527 and 435 is 17. 
Again, apply Euclid's division lemma to the numbers 391 and 17, we get 

391 = 23 x 17 + 0 
Thus, HCF of 391 and 17 is 17. 
Hence, HCF of 391,425 and 527 is 17. 
7. If x - a, y - b is the solution of the equations x t y - 50 and 42 t 5y = 225, then 

the values of a and b are respectively 
(a )  10 and 40 (b) 25 and 25 

, (e) 23 and 27 (d )  20 and 30 
Solution. Choice (b) is correct. 
Since x = a and y = b is the solution of the equations, therefore 

a + b = 5 0  
and 4a + 5b =,225 
From (11, a = 50 - b 
Substituting a = 50 - b in (2), we get 

4(50 - b )  + 5b = 225 
* ,200 - 4b + 5 b  = 225 
3 b = 225 - 200 
+ b = 25 
Substituting b = 25 in ( I ) ,  we get 

a = 5 0 - 2 5 = 2 5  
Hence the values of a and b are 25 and 25 respectively. 
8. In the given data : - 

Classes 1 65 - 85 1 85 - 105 1105 - 125 1 125 - 145 1 145 - 165 / 165 - 185 / 185 - 205 
Frequency / 4 5 1 13 4 7 20 14 JS
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The difference between the upper limit of the median class and the lower limit of 

the modal class is 
(a) 0 (b) 10 
(c) 20 (4 30 
Solution. Choice (c) is correct. 

Classes 1 65 - 85 1 85 - 105 1105 - 125 1125 -~145 1145 - 165 1 165 - 185 1 185 - 205 

I Cumulative I 
Frequency 4 1 9  1 2 2  4 2  1 5 6  1 6 3  67 1 
Frequency I 4 

n 67 Here n = 67 and - = - = 33.5 
2 2 - 

Now, 125 - 145 is the class whose cumulative frequency 42 is just greater than = 33.5 
2 

- 
5 

Thus, 125 - 145 is the median class. The upper limit of the median class is 145. 
Sihce the maximum frequency is 20, therefore the modal class is 125 - 145. Thus, the lower 

limit of the modal class 1-25 - 145 is 125. 
Hence, the difference between the upper limit of median class, i.e., 145 and the lower limit 

of the modal class, i.e., 125 is 20 (= 145 - 125). . 
9. In figure, the graph of a polynomial p(x)  is shown. The number of zeroes of 

p ( x )  is 

Y' 
(a) 4 (b) 3 
(c) 2 (dl 1 

Solution. Choice (a) is correct. 
The number of zeroes is 4 as the graph intersects the x-axis in four points, viz., - 1,0, 1, 2. 
10. In figure, M C ,  D and E are points on the sides A B  and AC respectively such 

that DE 11 BC. If AD = 6 cm, DB - 9 cm and AE = 8 cm, then AC is equal to 
A 

13 - 1  20 14 7 .  4 
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. ( a )  10 cm (b)  20 cm 
( c )  15 cm (d) 30 cm 

Solution. Choice (b )  is correct. 
In figure, DE 11 BC 
:. By BPT, we have 

+ AD - - - AE 
DB A C - A E  

* 6 A C - 4 8 = 7 2  
* 6AC = 120 
a AC - 20 cm. 

Question numbers 11 to 18 carry 2 marks each. 
11. Express 3825 as the product of prime factor. 
Solution. We have 

3825 =. 5  x 765 
= 5 x 5 x 1 5 3  
= 5 x 5 x 3 x 5 1  
= 5 x 5 x 3 x 3 x 1 7  
= 32 x 52 x 17 

12. If a and 6 are the zeroes of the quadratic polynomial pdr) - 2 - az + b, then 
find the value of a2 + p2. - 

Solution. Since a and p are the zeroes of the quadratic polynomial p(x), therefore, 

?. 

Now, a2 + p2 = (a + 6)' - 2ap 
a2 + p2 = (a12 - 2b 

+ a2+p2-a2-Zb 
13. For what value of 'k' will the following pair of linear equations have infi- 

nitely many solutions : 
. f w + 3 y = k - 3  
122+ky-k 

Solution. The given pair of linear equations can be written as 
& + 3 y - ( k - 3 ) = O  

1 2 x + k y - k = O  JS
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For a pair oflinear equations to have infinitely many solutions : 

Consider, k  - 3 
12 k  

3 k - 3  Again, consider, - = - 
k . ;  K 

* 3k = k 2 - 3 k  
* 6k = k2 
+ 6 k - k 2 = 0  
=) k ( 6 - k ) = O  , 

+ k = O  or k = 6  
Thus, the value of k,  that satisfies both the solutions, is k - 6. For this value, the pair of 

linear equations has infinitely many solutions. 
14. Prove that : 

cosec A - 1 cosec A + .1 d +  cosec A + 1 , /  cosec A - 1 -PsecA 

I . Solution. We have 

- - (cosec A - 1) + (cosec A + 1) ,,'&xrl 
- - 2 cosec A 

J E X c l -  
. 

- - 2  cosec A 

LK 
- - 2 cosec A 

cot A 
2  sin A = --- x - 

sin A cos A 
2  =- 

cos A 
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= 2 secA 
= R.H.S. 

Or 
If ABC is a right angle triangle, right-angled at C. If LA = 30" and AB = 50 units, 

find the remaining two sides and LB of AABC. 
Solution. We have 

Now, BC sin 30" = - 
AB 

[.: LA = 30' and LC = 90"l 

and AC cos 30" = - 
AB 

* & AC - = -  
2 50 L 

* 50& AC = - = 25& units 
2 -. 

Hence, AC - 2 5 h  units, BC - 25 units and LB = 60'. 
15. Prove that the area of an equilateral triangle described on the side of a 

square is half the area of the equilateral triangle described on its diagonal. 
Solution. Let ABCDbe a square and BCE and ACF are two equilateral triangles described 

on its side BC and its diagonal AC respectively. 
Since we have to prove that 

1 (area ABCE) = - x area (AACF) 
2 

Let the side of the square be a ,  then 
B C = a = A B = A D = C D  

and AC = 

= ,/x2 . 
A B 

=m 
= & a  ... (1) 

Now, we have 
M C E  - AACF [All equilateral triangles a re  similar as each angle is of 6Oo1 JS
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, area(MCE) BC' 
=- 

The ratio of the areas of two similar triangles is equal . . 
area(AACF1 to the square of the ratio of their corresponding sides 1 

a2 =-.  
- (&a)' 

a 2 -- 
2a2 
. . 

* area (MCE) 1 
area.(AACF) 2 

[using (111 

1 Hence, area (AL3C.Y) = ; x area (MCF) 
Y 

16. A life insurance agent found the following'data for distribution of ages of 100 
policy holders, when the policies are given only to persons having age 18 years but 
less than 60 years. 

Age 
(in years) 

No. ofpolicy 
holders 

Marksobtained 10-10 110-20120-30130-40140-50150-60160-70170-80 
Number of sturEents 1 5 1 18 1 3 0 / 4 5 1 4 0 1 1 5 1 1 0 /  7 

Solution. Cumulative Frequency Distribution 

I Solution. Since the class 30 - 40 has the maximum frequency, therefore 30 - 40 is the 
modal class. 

. . 1 = 30, h = 10, fi = 45, fo = 30, f2 = 40 
Using the formula : 

Write the above distribution as less than type cumulative frequency distribution. 

0-20 

Age (in years) 
Less than 20 
Less than 25 
Less than 30 
Less than 35 . 
Less than 40 
Less than 45 
Less than 50 
Less than 55 
Less than 60 

Mode = 1 + fl - fo h 
2fi - fo - f2 

No. ofpolicy holders (cf) 
2 
6 (2 + 4) 

24 (6 + 18) - 
45 (24 + 21) 
78 (45 + 33) 
89 (78 + 11) 
92 (89 + 3) 
98 (92 + 6) 

100 (98 + 2) 

20-25 

4 

17. Find the modal marks of the following distribution of marks obtained by 70 
students. 

25-30 

18 

30-35 

21 

35-40 

33 

40-45 

11 

45-50 

3 

50-55 

6 

55-60 

2 
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45 -30 
= 30+ 

2 x 4 5 - 3 0 - 4 0  

=30+- x 10 
90 - 70 

15 =30+-x10  
20 

= 30 + 7.5 
= 37.5 

Hence the modal marks = 37.5. 
18. A vertical pillar AB is bent at C at height of 2.4 metres and its upper end B- 

touches the ground at a distance of 1.8 metres from the end A on the ground. Find the ,~ 

height of the pillar AB. 
Solution. AB is the pillar. At the point C it is bent so that its upper end touches the ground 

at  D, such that 
AD = 1.8 metres 

BI 

Also AC = 2.4 metres 
:. From right-angled triangle CAD, 

C D ~  = A C ~  +ADZ '. 

= (2.4)' + (1 .8)~ 
= 5.76 + 3.24 = 9 

=) C D = & = ~  
. . AB=AC+CB=AC+CD ~ -~ 

= = 2.4 5.4 + metres. 3.  

. , cLD A 

pzzq 
Question numbers 19 to 28 carry 3 marks each. 
19. Show that n2 - 1 is divisible by 8, if n is an  odd positive integer. 
Solution. We know that any odd integer is of the form 4m + 1 or 4m + 3 for some 

integer m.  
When n = 4m + 1, then 

n 2 - 1 = ( 4 m + 1 ) 2 - 1  
= ( 1 6 m 2 + 8 m + l ) - 1  
= 16m2 + 8m 
= 8m(2m + 1) 

=> n2 - 1 is divisible by 8 1.; 8m(2m + 1) is divisible by 81 

I When n = 4m + 3, then 
n 2 - 1 = ( 4 m + 3 ) 2 - 1  

= (16m2 + 24m + 9) - 1 

I 
= 16m2 + 24m + 8 
= 8(2m2 + 3m + 1) 

=> n2 - 1 is divisible by 8 [.: 8(2m2 + 3m + 1) is divisibleby 81 
Hence, n2 - 1 is divisible by 8. JS
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20. Prove that & is a n  irrational number. 

Solution. Let us assumd, to  the contrary, that & is rational. 
That is, we can find integers a aqd b (* 0 )  such that 

& = "  
b 

Suppose a and b have a common factor other than 1, then we can divide by the common 
factor, and assume that a and b are coprime. 

So, b& = a  
Squaring on both sides, and rearranging, we get 

5b2 2 a2 => 5 divides a2 => 5 divides a [If r (prime) divides a2, then r divides a1 
Let a = 5m, where m is an integer. 
Substituting a = 5m in 5b2 = a2, we get 

5b2 = 25m2 + b2 = 5m2 
* 5 divides b2 and so 5 divides b. [If r (prime), divides b2, then r divides bl 
Therefore, a and b have at least 5 as a common factor and the conclusion contradicts the 

hypothesis that a and b have no common factors other than 1. 

This contradiction has arisen because of our incorrect asimption that & is rational. . 

So, we conclude that 4% is irrational. 
Or 

Show that 5 + 3 f i  is a n  irrational number. 

Solution. Let us assume, to contrary, that 5 + 3& is rational. 
That is, we can find coprime a and b (b  * 0) such that 

Therefore, 3& = a - 5 
b 

Rearranging this equation, we get 

a - 5b 3 & = -  
b 

a - 5 b .  Since a and b are integers, - 1s- rational and so & is rational. 
3b 

But this contradicts the fact that & is irrational. 

This contradiction has arisen because of our incorrect assumption that 5 + 3 h  is rational. 

So, we conclude that 5 + 3& is irrational. 
21. A and B are friends and their ages differ by 2 years. A's father D is twice as old 

as A and B is twice as old as his sister C. The age of D and C differ by 40 years. Find 
the ages of A and B. 

Solution. Let the ages ofA and B be x  and y  years respectively, then 
x - y  = * 2 ... (1) JS
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D's age = Twice the age of A = 22 years 
It is given that B is twice as old as his sister C. 

I Y * C's age = Half the age of B = - years 
2  

I Y Then, 2 2 - -  =40 
2  

- 

Multiplying (2)  by 2, we get 
- 4 . 1 - y = 8 0  

Subtracting ( l a )  from (3) ,  we get 
( 4 . I - y ) - ( x - y ) = 8 0 - 2  

+ 3x = 78 
* x  = 26 
Substituting x  = 26 in ( l a ) ,  we get 

2 6 - y = 2 * y = 2 6 - 2 = 2 4  

Multiplying (2)  by 2, we get 
4;2 -y=80  

Subtracting ( l b )  from (31, we get 
( k - y ) - ( x - y ) = 8 0 + 2  

+ 3x = 82 

I 1 .  ' 

Substituting x  = 27 - m ( l b ) ,  we get 
3  

Hence, A's age - 26 years and B's age = 24 years 

1  1 A's age = 27- years and B's age - 29 - years. 
3 3 

Or 
Solve the following pair of equations : 

5 1  - + ---- = 2 
x - 1  y - 2  JS
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6 3 = 1  
x - 1  y - 2  

Solution. We have : 

6 3 = 1  
x - 1  y - 2  

Multiplying equation (1) by 3 and adding in equation (21, we get 

* 21 
_. = 7  * x-1=21+7 .*x-1=3*x=4  , 

x - 1  
Substituting x = 4 in equation (21, we get 

y - 2 = 3 + 1 = 3  . *: y = 3 + 2 = 5  * 
Hence, x = 4, y = 5 is the solution of .the given pair of equations. 
22. 1f a and 6 are zeroes of a quadratic such that a + - 24 and & - i3 = 8, 

find a quadratic polynomial havidg a and fi as its zeroes. 
Solution. Given, a + p = 24 ... (1) 

and a - p = 8  ... (2) 
Adding (1) a d  (2), we get 

(a + p) + (a - p) = 24 + 8 
* 2a = 32 
+ a = 16 
Substituting a = 16 in (I), we get 

1 6 + 8 = 2 4  . 
=) p,=24-16-8 
Let S and P denote the sum' and product of a required quadratic polynomial p(x) then, 

S=a+p=16+8=24andP=ap=(16)(8)=128 
p(x) = k[x2 - Sx + PI, where k is non-zero constant 

or p(x)  3 kc2 - 24x + 1281, xhere k is non-zero constant. 
23. I fz=asec8cbtan8andy-atane+bsec8 ,provethat~-y2-az-b2 .  
Solution. We have 

x = a s e c e + b t a n 0  ... (1) 
and y=atan13+bsece  ... (2) 
Squaring (1) and (21, we get 

~ ~ = a ~ s e c ~ O + b ~ t a n ~ 0 + 2 u b s e c 0 t a n ~  ... (3) JS
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and y2=a2tan28+b2sec28+2absec8 tan8  . . .(4) 
Subtracting (4) from (31, we get 

x2 - y2 = (a2 secZ8 + b2 tan" + 2ab sec @tan 8) - (a2 tan2 8 + b2 see2 8 + 2a6 sec 8 tan 8) 
* x2 - y2 ='a2(sec2 8 -tan" 8) + b2(tan2 8 - sec2 8) 
* x2 - y2 = a2(1 + tan2 8 - tan2 8) +.b2(tan2 8 - 1 1 tan2 8) 
* x2 - y2 = a2(-1) + b2(-1) 

. G - y Z - a 2 - b 2  

24. Prove that : 
cosA + sin A + 1= sin A cos A 

1-sinA 1-cosA (1 - sin A)(l- cos A) 
Solution. We have, 

cosA + L.H.S. = ~ i n A  + I  
1-s inA 1-cosA 

- - cos A (1.- cos Aj + sin A (1 - sin A) + (1 - sin A)(l- cos A) 
. . 

(1 L sin A)(l- cos A) 

- - cos A -.cos2 A + sin A - sin2 A + 1- sinA - c0s.A + sin A cos A 
(1 - sin A)(l- cos A) 

- - ( c o s ~ + s i n ~ ) - ( c o s 2 ~ + s i n 2  A)+ 1 - ( c o s ~ + s i n ~ ) + s i n ~ c o s ~  
(1 - sin A)(1- cos A) 

- - (cosA+sinA)-1+1-(cosA+sinA)+s inAcosA 
(1 - sin A)(1- cos A) 

- - sin A cos A 
(1 - sin A)(l- cos A) 

= R.H.S. 
25. If the diagonals of a quadrilateral divide each other proportionally,'prove 

that it is a trapezium. 
Solution. Given : Aquadrilateral ABCD whose diagonals AC and BD intersect each other 

at 0 such that . 
A 0  BO - = -  
OC OD 

To prove : Quadrilateral ABCD is a trapezium, i.e.; AB 1) DC. 
Construction : Draw OE / /  BA, meeting AD in E: 
Proof: In AABD, we have 

OE / /  BA 
AE BO so, - = -  
ED OD 

1 B y  BPT] 

A 0  BO But 
O C  - OD 

2 [given] " ,B A B 
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Thus, in ADCA, 0 and E are points on AC and AD respectively such that 
AE A 0  - = -  
ED OC 

Therefore, by the converse of BFT, we have 
EO / /  DC 

But OE 11 BA r 

- 
. . DC 1) BA 

< => AB II DC 
Hence, ABCD is a trapezium. 
26. Calculate area (APQR) from f i w e  : 

P 

Solution. PQR is a right-angled triangle, M is any point inside APQR and PMR is a right- 
angled triangle. 

QR = 26 em 
PM = 6 cm (&enj 
RM = 8 em 

In right-angled triangle PMR, we have 
P R ~  = P@ + R M ~  [using Pythagoras Theorem] - PR2 = (6)' + (812 

7 PR2 = 36 + 64 
=> P R ~  = loo 
=> PR = 10 cm ... (1)  
In right-'angled APQR, we have 

Q R ~  = P Q ~  + P R ~  [using F'ythagoras Theorern] - P Q ~  = Q R ~  - P R ~  - PQ2 = (2612 - ( 1 0 ) ~  
* P Q ~  = 676 - 100 
s PQ2 = 576 
=> PQ = 24 em 

1 Now, area (APQR) = -PR x PQ 
2 

... (2) 

[using (1) and (2)l 
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27. In a retail market, fruit vendor were selling mangoes kept in packing boxes. 
These boxes contained varying numbers of mangoes. The following was the distribu- 
tion of mangoes according to the number of boxes. 

I I I I I 
, . . . 

I 

Using the formula : 

Number of mangoes 
50 - 52 
53 - 55 
56 - 58 
59 - 61 
62 - 64 

- 

il =57+- 
16 

= 57 + 0.1875 
= 57.1875 

Hence, the mean number of mangoes in a box -57.19. 
Or 

The following distribution shows the daily pocket allowance of children of a 
locality. The mean pocket allowance is ? 18. Find the value of p. 

Number of boxes 
15 

110 
135 
115 
25 

- -  - -  

56-58 - 
59 - 61 
62 - 64 
Total 

Find the mean number of mangoes kept in a packing box, using step-deviation 
method. 

Solution. Let the assumed mean be a = 57 and  h = 3. 

~ 

135 
115 
25 

n=l!fi=400 

f , ~ ,  
- 30 

21-23 

5 

19-21 

P 

Number of mangoes 

50 - 52 

57 
60 
63 

23-25 

4 

Daily pocket 
allowance 

(in t) 
Number of 
children - 

Class-mark (x,) 

51 

No. of boxes (f,) 

15 

13-15 

6 

11-13 

7 

x, - 57 
u, = - 

3 
- 2 

0 
1 
2 

0 
115" 
50 

l!fiui = 25 

15-17 

9 

17-19 

13 JS
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Zfifixi Mean = -- 
Zfi 

Solution. 

I * (given) 18 = 
752 + 20p 

44+ P 

fixi 

84 
84 

144 
234 

~ O P  
. 110 

96 
Zfizi = 752 + 20p 

Using the formula : 

Class-mark 
(xi) 
12 
14 
16 
18 
20 
22 
24 

Daily pocket 
allowance (in 9) 

11 - 13 
13 - 15 
15 - 17 
17 - 19 
19-21 
21 - 23 
23 - 25 
Total 

18(44 + p )  = 752 + 20p 
* 792 + 18p = 752 + 20p 
* 20p - 18p = 792 - 752 
+ 2p = 40 
* p = 2 0  
28. Find the median of the-following data : 

Classes 1 0 - 20 ( 20 - 40 1 40 - 60 / 60 - 80 1 80 - 100 1100 - 1201120 - 140 

No. of children 
cfi) 
7 
6 
9 

13 
P 
5 
4 

n = Z f i = 4 4 + p  

Classes Frequency (f) I Cumulative Frequency (cfJ 

Now, 60 - 80 is the class whose cumulative frequency 36 is greater than = 25.  heref fore, - 2 
60 - 80 is the median class. Thus, the lower limit ( I )  of the median class is 60. 

I 

0 -20 I 6 

t 

Solution. The-cumulative frequency distribution table with the given frequency be- 
comes : 

10 1 12 Frequency 

6 

120 - 140 

3 6 5 6 

3 

8 

50 

Total n=Zf i=50 
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Using the formula : 

n - - c f  
Median = 1 + 2 x h 

f 
25 - 24 2o =60+- 

12 

20 =60+-  
12 

5 = 6 0 + -  
3 

~ ~ 

= 60 + 1.67 
= 61.67. 

p&&q 
Question numbers 29 to 34 c a n y  4 marks each. 
29. Find the zeroes of the polynomial f(z) - 2 - 5a? - 16.x + 80, if its two zeroes are 

equal in magnitude but opposite in sign. 
Solution. Let a, p, y  be the zeroes of the given polynomialflx), then 

a + p + y  =-(q) - 5  . ... (1) 

16 ap+ay+py=--  =-16 
1 

... (2) 

spy = - - = - 80 ("1 ... (3) 

It is given that two zeroes are equal in magnitude but opposite in sign, therefore . . 
Let = - a, then 

a + P = O  .. .(4) 
From (1) and (4), we get 

0 '+y=5  + y = 5  ... (5) 
From (3) and (51, we get 

ap(5) = - 80 
=) & @ = - I 6  ... (6) 
'Substituting = -a in (61, we get 

a(- a) =-  16 . 
=) 

2 - a  = - I 6  
=> a2 = 16 - a = + 4  . . 

Thus, P = - a = + ( + 4 ) =  F4. . 
Hence, the zeroes are 4, - 4,5. 
30. Prove that the ratio of the areas of two similar triangles is equal to the 

square of the ratio of their corresponding sides. 
Solution. Given : AABC a i d  APQR such that AABC - APQR. JS
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I To prove : ar(A4BC) AB2 B C ~  C A ~  =- =-=- 
ar(APQR) PQ' Q R ~  RP'' 

I Construction : Draw AD I BC and PS I QR. 
P 

L x ~ c x m  
Proof: a r ( M C )  - - 2 

ar (UQR) 1. QR PS 
2 

1 
[Area of A = -(base) 2 x height] 

ar ( M C )  BC x AD * - - 
ar(APQR) QRx PS 

... (1) 

Now, in AADB and APSQ, we have 
L B = L Q  [AS AABC - APQRI 

LADB = LPSQ [Each = 9Oo1 
3rd B A D  = 3rd LQPS 

Thus, AADB and APSQ are equiangular and hence, they are similar. 
AD AB Consequently, - = - 
PS PQ I 

.. .(2) 

[If As are similar, the ratio of their corresponding sides is same1 

But AB BC - = -  
PQ QR 
AD BC * . - = -  
PS QR 

. . .(3) [using (2)l 

Now, from (1) and(31, we get 

a r ( M C )  BC. AD = -  
ar (APQR) QR X . 

* a r  ( M C )  BC' =- 
ar(APQR) &R2 1 As M C  - APQR, therefore 

[using (311 
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Hence, - 
BC' C A ~  ar(AmC) - 

ar(APQR) P Q ~  QR' RP2 
[From (4) and (511 

Or 
Prove that in a right angle triangle, the square of the hypotenuse is equal to the 

sum of squares of the other two sides. 
Solution. Given : Aright triangle ABC, right angled a t  B. 
To prove : ( ~ ~ ~ o t e n u s e ) ~  = (~ase) '  + (~erpendicular)~ 
z.e., AC2 = AB2 + BC' 
Construction : Draw BD I AC. 
Proof : AALIB - M C .  
[If a perpendicular is drawn from the vertex of the 

triangles on both sides of the perpendicular are snmlar to 

A 
right angle of a right triangle to the hypotenuse then A , D C 

the whole triangle and to each other.] 

* AD.AC - AB2 
Also, ABDC - AABC 

j CD.AC = BC' 
Adding (1) and (2) , we ha.ve 
ADAC + CD.AC = AB2 + BC' 

W + C D ) A C = A B ~ + B C ~  
* ACAC = AB2 + BC2 
Hence, AC' - AB' + BC' 
31. Evaluate : 

[Sides are proportional1 

... (1) 
[Same reasoning as above1 

[Sides are proportional] 

Solution. We have 

2 
= 

cosec 36" - cot2 36" 
+ sin2 380 cosec2 380 - sin2 450 - sec2 33" - tan2 33" 

[.; sec (90" - 8) = cosec 8 and cosec (90" - 8) = sec 81 

- - (1+ cot2 36') - cot2 36" 
+ sin2 380, - sin2 45" 

(1 + tan2 33") - tan2 33" sin2 38" 
[.; cosec2 0 = 1 + cdt2 0 and sec2 8 = 1 + tan2 8 I JS
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Prove that : 
t a n 0  + = 1 + t a n e + c o t e .  

l - c o t 0  . I - t a n 0  
Solution. We have 

tan0  + cot 0 L.H.S. = 
1 - c o t e  1 - t a n 0  

sin 0 cos 0 - - 
- - cos 8 sin 0 

cos 0 + sin e I-- I-- 
sin 0 cos 0 

- - (sin81cos 0) + (cos 01sin 8) 
(sin 0 - cos 0)Isin 0 (cos 0 - sin 0)Icos 0 

- - sin2 e cos2 0 + 
cos 0(sin 0 - cos 8) sin 0(cos 0 - sin 0) 

- - sin2 0 - cos2 e 
cos tl(sin 0 - cos 0) sin 0(sin 8 - cos 0) 

= 
1 sin2 0 cos2 0 

= 
1 sin3 0 - cos3 0 1 

- - (sin 0 - cos 0)(sin2 8 + cos2 e +sin 0 cos 0) [... a3 - b3 = (a - b)(a2 + b2 + ab)l 
(sin 0 - cos tl)(sin 0 cos 0) 

- - sin2 e + cos2 0 + sin 0 cos 0 
sin 0 cos 0 

= 
sin2 8 cos2 0 sin e cos 8 + + .  

sin 0 cos 0 sin 0 cos 8 sin cos 8 

I = tan 0 +cot 0 + I JS
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32. Prove that : 

Solution. We have, 
L.H.S. = tan2 A - t a g  B 

sin2A sin2B =--- 
cos2 A cos2 B 

, 
- . - sin2 A -  sin2 B 

cos2 A cos2 B . ' 

= R.H.S. 
33. During. the medical check-up of 35 students of a class, their weights were 

recorded as follows : 

Weight (in kg)$ Number of students 
,Less than 38 
Less than 40 
Less than 42 
Less than 44 
Less than 46 
Less than 48 
Less than 50 
Less than 52 

0 
3 
5 
9 
14 
28 
32 
35 

Draw a less than type ogive for the given data. Hence, obtain the median weight 
from the graph and verify the result by using the formula. 

Solution. We consider the cumulative eequency, distribution given in the table of 
given question and draw its ogive (of the less than type). JS
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Here 38,40,42, ..... ....., 52 are the upper limits of the respective class intervals less than 38, 
38 - 40,40 - 42, .... ... ... ... ..,50 - 52. To represent the data in the table graphically, we ma* the 
upper limits of class inteivals on the horizontal axis (x-axis) and their corresponding cumula- 
tive frequencies on the vertical axis (y-axis), choosing a convenient scale. Now plot the points 
corresponding to the ordered pairs given by (upper limit, corresponding cumulative frequency), 
i.e., (38,0), (40, 31, (42, 5), (44, 91, (46, 141, (48,281, (50,321, (52, 35) on a graph paper and join 
them by a free hand smooth curve. The curve we get is called a cumulative frequency curve, 
or an ogive (of the less than type) (see figure). 

Y 

Upper l i m i t s  

n 35 Locate - = - = 17.5 on the y-axis (see figure). From this point, draw a line parallel to 
2 2 

x-axis cutting the curve at a point. From this point, draw a perpendicular on the x-axis. The 
point of intersection of this perpendicular with the x-axis determines the median weight of the 
data (see figure). 

. 
To calculate the median weight, we need to find the class intervals and their corresponding 

frequencies. Observe that from the given distribution, we find that there are no students with 
weight less than 38, i.e., the frequency of class interval below 38 is 0. Now, there are 3 students 
with weight less than 40 and 0 student with weight less than 38. Therefore, the number of 
students with weight in the interval 38 - 40 is 3 - 0 = 3. Similarly, the number of students with 
weight in the interval 40 - 42 is 5 - 3 = 2. 

Similarly, the frequency of 42 - 44 is 9 - 5 = 4, for 44 - 46, it is 14 - 9 = 5 and so on. So, the 
frequency distribution table with the given cumulative frequencies becomes : JS
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Table 

n 35 Here, - = - = 17.5. Now 46 - 48 is the class whose cumulative frequency is 28 is greater 
2 2 

than i e 17.5. 
9 '  ' " 

Cumulative Frequency . Class Intervals 

- 
:. 46 - 48 is the median class. 

- From the table; f = 14, cf = 14, h = 2 . Using the formula : 

Frequency 

So, about half the students have weight less than 46.5 kg, and the other half have weight 
more than 46.5 kg. 

34. Represent the following systein of linear equations graphically. From the 

0 Below 38 

graph, find the points where the lines intersect x-axis : 
2 2 - y - 2 , h - y - 8 .  

Solution. We have 

0 

2x-y=2  and h - y = 8  
* y = & - 2  and y = h - 8  

Table of y = 22 - 2 Tab leofy=h-8  . 
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I 

TakeXOX and YOY' as the axes of coordinates. Plotting the pbintsA(0, - 21, B(1, O),. C(3,4)  
and joining them by a line, we get a line 4' which is the graph of 2>- y = 2. 

Further, plotting the points D(1, -41, E(2,0), C(3,4) and joining them by a line, we get'a line . 
'm' which is the graph of 4x - y = 8. 

From the graph of the two equations, we find that the two lines1 and m intersect each other 
. at the point C(3,4).  

. . x - 3, y - 4 is the solution. 
The first line 2x -y = 2 meets thex-axis at the point B(1,O). Tlie second line 42 -y  = 8 meets 

the x-axis at  the point E(2,O). . 

' Y 

5 . , 
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