Stage 11
Sample QJUESTION PAPER

Fully Solved (Questions-Solutions)
MATHEMATICS

A Highly Simulated Practice Question Papers for CBSE Class X
Term I Examination (SAI)

Time : 3 hrs Max. Marks : 90

General Instructions

. All guestions are compulsory.

. Draw neat labelled diagram whenever necessary to explain your answer.

. Question Numbers 1- & are multiple choice guestions, carrying 1 mark each

. Question Numbers 9-14 are short answer type questions, carrying 2 marks each.
. Question Numbers 15-24 are short answer type questions, carrying 3 marks each
. Question Nurnbers 25-34 are long answer type guestions, carrying 4 marks each.

D H N =

Section A

Que 1. After how many decimal places will the Que 3. If the zeroes of the quadratic

decimal expansion of the number ?31 polynomial ax” +bx+¢c, c#0 are equal, then
2 (a) c and a have opposite signs
terminate? (b) ¢ and b have opposite signs
(a)4 (b) 3 (c) ¢ and a have same sign
(c) 2 (d)1 (d) ¢ and d have the same sign
Que 2. The largest number which divides 318  Que 4. If AABC~ APQOR, M = 2, am,
and 739 leaving remainder 3 and 4 ar(APQR) 4
respectively, is then AB is equal to
(a) 110 (b) 7 (a) 14 cm (b) 8 cm
(c) 35 (d) 105 (c) 10 cm (d) 12 cm
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Que 5. sin2A=2sinAis true when A=?
(a)0° (b) 30° (c) 45° (d) 60°
=
3

Que 6. If sinu = l._ and cosf) = —, then the
V2 2

value of (0. + ) is

(a) 9Ur (b) 60° (c) 75° (d) 45°

Que 7. The value of
(sin 607 + cos 607 ) — (sin 30° + cos 30° ) is

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

Que 8. For the following distribution

Class interval | 05 | 510 | 10-15| 15-20 | 20-25

Frequency 10 h 15 . 12 I 20 9

The sum of lower limit of the median class
and modal class is
(a) 15
(c) 30

(b) 25
(d) 35

Section B

Que 9. Use Euclid’s division algorithm to find
the HCF of 867 and 255.

Que 10. In the ' given A
figure, DEIIAC and B
BE BC
—=—— Prove that
EC CP
DCII AP. = EE "

Que 11. Write a quadratic polynomial whose
sum of the zeroes is 2v/3 and their product
1s 2.

OR

If « and B are zeroes of the polynomial

3x” 4+ 5x+2, then find the value of — + —.

o B

Que 12. If 3 cotO =4, then find the value of
5s8inf —3 cosH

5sinB+3cosH
Que 13. Find the mean of first five prime
numbers.

Que 14. For what value of p, the following
system of equation have no solution?

Rp-T)x+(p-1)y=2p+1
y+3x-1=0

Section C

Que 15. Use Euclid’s division lemma to show
that the cube of any positive integer is of the
form 9 m,9m+1or9m+8.

Que 16. Evaluate

sec29°

cosec 61°

+ 2 cot8° cot17° cot45° cot73° cot 82°
~3 (sin® 38° + sin” 52°)

Que 17. Gaura went to a ‘sale’ to purchase
some pants and skirts. When her friends
asked her how many of each she had bought,
she answered, ‘the number of skirts is two
less than twice the number of pants
purchased. Also, the number of skirts is four
less than four times the number of pants
purchased.” Help her friend to find.

(i) How many pants and skirts Gaura bought?
(i) Which mathematical concept is used to
solve the above question?

(iii)) Which value(s) are hidden behind

conductivity in the question?

Que 18. Represent the following system of
linear equation graphically 3x+y-5=0 ;
2x=y=3=0.

From the graph, find the points where the
lines intersect the y-axis.

Que 19. In AABC, if AD is the median, show
that AB* + AC* =2(AD? + BD?)

Que 20. Two AABC and ADBC are on the same
base BC and on the same side of BC in which
LZA=2ZD=90°. If CA and BD meet each
other at E, then show that

AE-EC=BE-ED.

Que 21. Find the value of sin 45° geometrically.
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Que 22. If sin0+cosd=+/3, then prove that
tan0+ cot =1.
OR
If ZA or ZB are acute angles such that
cos A = cos B, then show that ZA= /ZB.

Que 23. The following table gives the
distribution of the life time of 400 neon lamps

Life time (in hours) Number of Iarnps

1500-2000 ' 14
2000-2500 56
2500-3000 60
3000-3500 86
3500-4000 74
4000-4500 62

4500-5000 48

Que 24. The given distribution shows the
number of runs scored by some top batsmen
of the world in one day international cricket
matches.

Runs scored Number of batsmen

3000-4000 | 4
4000-5000 18
5000-6000 9
6000-7000 7
7000-8000 6
8000-9000 3
9000-10000 1

10000-11000 1
Find the mode of the data.

Section D

Que 25. Find all the Zeroes of
2x—9x3 + 5x2+3x -1, if two of its zeroes
are 2+~/3)and 2 —+/3).

Que 26. Sum of two zeroes of a polynomial of
degree 4 is —1 and their product is -2. If other
two zeroes are +/3 and —+/3. Find the
polynomial.

Que 27. Formulate the following problems as a
pair of equations and hence find their
solutions.

2 women and 5 men can together finish an
embroidery work in 4 days, while 3 women
and 6 men can finish it in 3 days. Find the
time taken by 1 woman alone to finish the
work and also that taken by 1 man alone.

Que 28. Prove that, if a line is drawn parallel to
one side of a triangle intersecting the other
two sides in distinct points, the other two
sides are divided in the same ratio.

Que 29. Prove the following

(1+ cot A—cosecA)(1+tan A+ sec A)=2.

Que 30. Using Euclid’s division algorithm, find
the HCF of 56,96 and 404.

Que 31. Following distribution shows the
marks obtained by 100 students in a class.

Marks | 10-20 | 20-30 | 30-40 |40-50 | 50-60 |60-70

Frequency @ 10 15 30 32 8 | S5

Draw a less than ogive for the given data and
hence obtain the median marks from the
graph.

Que 32. State whether the following are true or
false. Justify your answer.

(i) sin(A+ B)y=sinA+sinB

(ii) The value of sinf increases as 8 increases.
(iii) sin® = cosb for all values of 6.
(iv) cot Ais not defined for A =0°.

Que 33. Prove that the area of the semi-circle
drawn on the hypotenuse of a right angled
triangle is equal to the sum of the areas of the
semi-circles drawn on the other two sides of
the triangle.

Que 34. 100 surnames were randomly picked
up from a local telephone directory and the
frequency distribution of the number of
letters in the English alphabets in the
surnames was obtained as follows

Number of 1-4‘4—7 7-10 | 10-13 | 13-16 | 16-19
letters |

Number of | 6 | 30 | 40 16 4 | 4
surnames ‘ ‘ | | |

Determine the median number of letter in
the surnames. Also, find the modal size of
the surnames.
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Solutions

3 53 2
1. (b) We have, _’5 =——x=
2*:5° 2txst 2
_ 106 106 106
2* x5* (2x5)* 10?
06
=19 _ 4106
1000
2. (d) We have,
3| 735 3| 315
5 | 245 3| 105
7 49 5| 35
7 7 7 1 7
1 1

318—3=315; 739—-4=735
315=3X3x5%7
=3% x5%7

and 735=3X5XT X7

=3x5x%x7*
HCF (315, 735) =3 X 5 X 7
=105

3. (¢) Given, the zeroes of the quadratic polynomial
ax* +bx+c, c#0 are equal ie.,
discriminant (D)=0
b* —4ac=0
= b* = 4ac

which is possible only when @ and ¢ have the same

sign.
4. (d) As AABC~APQR
ar(AABC) AB*
ar (APQR)  pQ®
i 9 _AB’ ..ar (AABC) 9
4 pQ* " ar (APQR) 4
AB 3
= g 190
PQ 2
= E:E ['-’ PQ:SJ
8 2
= AB:B—x%:lZ cm
2
5. (a) Given, sin2A=2sin A
when A=0°, sin(2x0°)=2sin 0°
= sin 0°=2(0)
= 0=0, true

6. (¢) We have, Sino=——

V2
. . ’ 1
= sin¢l =sin45° sm45"“:—]
V2
o =45°
3
and cosﬁ=£
2
V3
= cosf=cos30° ]i cos30°=——
2
B=30°
Now, o +P=45°+30°=75°

7. (b) We have,
(sin60°+cos60°) — (sin30°+cos30°)

{\E 1] [1 fs]

=S pl 2y N

2,2/ |2 2,
3+ 1443

2 2

_B+1-1-43

2

1 3
"’sin30°=—, cos30°=——
2 2

. 3
sin60° =£,coso(}°=1
2

2
8. (b
Class interval Frequency Quimisiive
frequency
- 05 10 | 10

5-10 15 25

10-15 12 i 37

15-20 20 ‘ 57

20-25 9 66

"~ Total R

Median lies in the class 10-15 and mode lies in the
class 15-20.
Sum of the lower limit of median and the modal class
=10+15=25

9. By Euclid’s division algorithm, we have
Divident = (Divisor x Quotient + Remainder)

867 =255+3+102 [1/2]

255=102x%2+51 [1/2]

102=51%2+0 [1/2]

Hence, HCF (867, 255) = 51 [1/2]
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10.

11.

Sol.

12.

In AABC,
DE ||AC
[by basic proportionality theorem]
BD BE '
_D;: EC (1) [1/2]
BE BC . v
Now, 7 F [given] ...(11)
From Egs. (i) and (ii), we get
BD _BC
DA CP (/21
So, in AABP,
ob, B [from above]
DA CP
= pcllap (11

[using converse of basic proportionality theorem]
Given, Sum of the zeroes =2+/3
Product of the zeroes =2 [1]
. Required quadratic polynomial

=x? — (sum of the zeroes) x + (product of the zeroes)

(1]
=x? —2J§x+2
OR
Since, 0. and P are the zeroes of 3x* +5x+2,
Coefficient of x
= oHp=———
Coefficient of x*
_.3
3 [1]
Constant term 2
and ———————— =— [lm]
Coefficient of x* 3
1,1 o+
a B of
5B __ 5.3 _3
2/3 3 2 2 /2]
Given, 3cotO=4
G
= (:10t9=‘3=E
3 P
AB ) 3
" BC
In AABC, using Pythagoras a »
theorem, A
AC? =AB?. +BC2 [112]
= AC:J«;“i +3°
=3 AC=4/16+9
= AC=+25 = AC=5 /21

13.

14.

15.

3 a4
sinf== and cosf=-
5 5
5>'<3-—3><‘i
5sinB—3cos0
No S_ 5 = 2 %
5sinf+3cos 5% 43X
5 5
15 12 15-12
3 1
—- k] 5 = 5 :—Xi:. [1]
15+1_2 15412 5 27 9
5 3§ 5
Since, the first five prime numbers are 2, 3, 5, 7and 11,
». Sum of the numbers = 2+3+5+7 +11=28 [11
N =5
28
Meanz—s-zs.ﬁ [1]
The given system of equations is
(2p—1)x+(p—1)y=2p+1
and y+3x-1=0.
On comparing with ax+b y+e, =0 and
a,x+b,y+c, =0, we get
a, =2p-1,b, =(p-1), ¢, =—(2p+1)
and a, =3,b; =1, ¢, =-1 (1]
The given system of equation has no solution.
If fl-b—‘;tc‘
a, b, ¢,
2p—1 =1
e _—:P_
3
= 2p-1=3p—3
= 2p—-3p=—3+1
= —p=—2
p=2 [11
Let gbe any positive integer. Then, it is of the form

3¢,3q+1 or 3q+2.

Now, we have to prove that the cube of each of these
can be rewritten in the form 9m,9m+1 or 9m+8.

Now, (39)* =27¢" =9(3¢" )=9m, where m=3¢" 1]
(3g+1)* =(3¢)® +3(39)" 1+3(3g)1" +1

=27q" +27¢° +9g+1

=9(3q” +3q° +q)+1

=9m+1, where m=3¢" +3¢° +q (11
and (3g+2)" =(39)° +3(39)" -2+3(3¢)-2" +8

=27q" +54q° +36q+8

=9(3q° +6q° +4q)+8

—9m+8. where m=3q’ +6¢° +4¢  [1]

Hence proved.
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16. We have,
g il +2cot8” cotl7° cotd5° cot73° cot82®
cosec61°
—3(sin”® 38° +sin” 52°)
- Secl90%-617)  , cot(90°~82°)
cosec61”
cot(90°—=73°)-cot45°-cot73°% cot82°
—3[sin* 38°+sin(90°-38°)] 1]
= COSECOL tanB2-tan73°-cotds®cot73® cots®
cosec61”
~3(sin” 38°+cos* 38%)
~osec(907 —0)=cosechH, cot(90°—0)=tan
[ 5in(90°—0)=cosO }
_cosec61® 1
R tan73° b tan82°

—+2tan82% tan73°-cot45°-
cosechHl” '

—3(sin* 38°+cos” 38°)

['.'cot9= ]and [ sin® B+cos® 0=1]
L tanf [1]
=1+2x1-3x1
=3—3
=0 [1]
17. (i) Let the number of pants be x and the number of
skirts be y.
According to the question,
y=2x-2 .()
y=4x—4 L) [1]
From Egs. (i) and (ii), we get
4x—4=2x—2
= 4x—2x=—2+4
=3 2x=2
= x=1

Putting the value of x in Eq. (i),
y=2x1-2 [1]
=2-2=0
Hence, the number of pants, she purchased is 1
and she did not buy any skirt.
(ii) Polynomial [1/2]

(ii) Friendly nature and fond of shopping.
[1/2]

18. Given equations are
3x+y—=5=0 (i)
and 2x—y=5=0 (1)

From Eq. (i).

y=5—3x
If x=0, then y=5-3x0=5
If x=1, then y=5-3x1=2
If x=2, then y=5-3x2=—1

x 0 1 _ 2
5 2 -1
[1/2]
From Eq. (ii),
y=2x-5
If x=0, then y=2x0-5=-5
If x=1, then y=2x1-5=—3
If x=2, then y=2x2-5=-1
X (8] 1 2
y -3 -3 —1
[1/2]
x4
& O
55,(0' 5) x\ll Il.r"
apr? [
\ /
3t \ /A
2F Qﬁr 2} ‘/;\-}-’
\. ."l‘
A \ x,f
e T T T T T 0 T b _.rlfl T T T X
-6 54 -3 -2 1 13/3456
= AR =1)
-2} 7L\
-3 f I‘\
/(1,—3)\
_a}/ ( 3\
/
“Ho-5 \
6

Here, 3x+ y—5=0 cuts y-axis at (0, 5) and
2x— y—5=0cuts y-axis at (0.—5). [1/2]
19. Draw AE | BC
In right AAED. using Pythagoras theorem
AD*=AE*+ED? i)
In right AAEB, using Pythagoras theorem
AB®=AE® +BE* =AE* +(BD—ED)*
=AE * +BD* +ED* -2BD-ED
=(AE* +ED*) +BD* -2BD-ED
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=AD* +BD*—2BD-ED
[from Eq. ()] ...(i)) [1]
In right AAEC,
AC*=AE*+EC*

[using Pythagoras theorem]

A
]
[}
1
1
]
I
]
[}
]
o
B E
= AE® +(ED+DC)*
= AE? + ED* + DC* +2ED-DC
=(AE® +ED*)+ DC* +2ED:DC
= AD® + BD? +2ED-BD
[* AD is the median] ...(iii) [1]
On adding Egs. (ii) and (iii), we get
AB® + AC*=AD*+BD" —2BD-ED
+AD? +BD? +2ED-BD
= AB® +AC*=2AD® +2BD*
=35 AB* + AC* =2(AD® +BD*) [1]
Hence proved.
20. Given Two AABC and ADBC are on the same base BC

and on the same side of BC in which ZA=2D=9(°
such that CA and BD meet each other at E. (1l

To prove AE -EC=BE -ED
Proof In AAEBand ADEC,
ZBAC=/ZBDC=9(°

A D

B c
/AEB=/DEC [vertically opposite angles] [1]

AAEB - ADEC [by AA similarity]
AE BE
— — =
ED: EC
AE -EC=BE -ED (11

21. In AABC, right angled at B, if one angle is 45°, then
other angle is also 45°.
ie., LA=LC=45

So, BC=AB [sideopposite to equal angles]

Let BC=AB=a [11

Using Pythagoras theorem, ¢
AC* =AB* +BC*
= AC®=a®+a’
= AC*=2a"
— . AC=+/2a A 'B
(11
Side site 5°
Now. sin45° :j‘ll. opposite to Z45°
Hypotenuse
G
AC za
sin45° =——
V2 [1]
22. sinf+cos0=+/3 [given]

On squaring both sides, we get
(sin@+cos0)” =( u’lg}:
= sin’® + cos“O + 2sinOcos =3

[using (a+b)* =a* +b" +2ab)

= 1+2sin@cosO=3 [sin’O+cos 0=1] (11
= 2sinficosti =3 — 1

=3 2sinflcos=2 = sinb cosb=1

= sin@ cosH=sin” O+cos” 0 [l

On dividing by sinf cosf in both sides, we get

]_siu"" B+cos” 0

= =
sinB-cosB
sin“ 0 cos” 0
= 1= — - — -
sin®-cosB sint-cosb
sin@ cosB
=55 1=
cosB sinf
Therefore, I=tanB+cotd
= tanO +cotb=1 (11
OR
Sol. In right AACB, ZC = 90°, we have
Base AC
COs A=—— = [11
Hypotenuse AB
A
c B
cos B= Base = -BC (1]

Hypoh._'m;_ AB
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We have,cos A=cos B [given]
AC BC
= =
AB AB
= AC=BC = ZB=/A [1]
[ angles opposite to equal sides are equal]
23. _lFe time | Nﬁ;:arg. Cumulative
(in hours) lamps (f) frequency (cf)
~ 1500-2000 14| 14=14
2000-2500 | 56 | (14+56)=70
2500-3000 60 | (70 +60)=130
=cf
(Median class) | 86 =1 (130 + 86) =216
3000-3500
35004000 | 74 | @16+ 74)=200
4000-4500 62 (290 + 62) =352
4500-5000 [ 48 | (352 + 48) =400
Total [ N=400 B
J 1
B0 e ]
2
Since, cumulative frequency 20 lies in the interval
3000-3500.

Here, (Lower median class) / = 3000, f =86, ¢f =130,
(Class width) h =500, (Total observations) N =400
N _

Median =/ + “2;_- X h (1]

= 3000 +

=1
___IEOD 30—} X 500
86

70 X 500
=3000 + ——
86

35000

=3000+ ——  =3000 + 406.98
86

=3406.98 h
Hence, median life time of a lamp is 340698 h.  [1]

24. Since, maximum frequency is fm =18, so its modal
class (4000-5000).
- (Lower modal class)

I=4000, f,, =18, f, =4, f, =9, (Class width)
h=1000 (1]
Mode =/ + {—-f"'—‘_f*_| x h [1]
2f.-n _fl _fZJ'
=4000 + ’ } % 1000
36—4-9

14
= 4000 + ﬂ =4000 + 608.7
23

= 4608.7 runs [1]
25. Given, two zeroes of 2x* —9x? 45x% +3x—1
are(2+v‘§)and{2—\/5).
. Sum of the zeroes =2++/3+ 2— /3 =4
and product of zeroes =(2+ \fi} (2— v“i}
=4—-3=] [1]
A polynomial whose roots are (2+xf§} and (2— \5} is
given by
x* —(sum of the zeroes)x + (product of zeroes)
=x* —4x+1 [1/2]
So, x* —4x+1is a factor of given polynomial.
Divide 2x* —9x* +5x° +3x—1 by x% —4x+1
x? —4x + 1) 2 —0x® +5¢% 43x— IT 2x? ~x—1
2x* —8x’ +2x?
A TR

—x +3x% +3x—1
—x? yaxt—x
* = 1

-x* 4 4x—1
—x? +4x—1

) [1]

Now, 2x®—x-1=2¢x% —2x+x-1
=2x(x-1)+1(x—1)
=(x—=1)(2x+1) [1/2]

2o2xt =ox® 455 % 43x —1=(x2 —4x+1)(x—1)(2x +1)

S 1
So, the other zeroes are 1 and — - -

2
Thus, all zeroes of given polynomial are (2++/3 )

(2=+/3), 1and -1,
2 (1]

26. Two zeroes of polynomial p (x) are v3 and —v3.
{x—w/i)and (x +\/é)are two factors of p(x). (1]
= (x—\E)(x+\{?:) is a factor of p(x)

= (x* =3)is a factor of plx). (1]
Polynomial with sum of zeroes —1 and product -2 is
x?4x-2

- x”+x—2 is also a factor of p(x). (1]

Since, degree of p(x)is 4.
Spl)=(x® =3)(x* +x-2)

=x*+x? —5x? —3x+6 [1]
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27. Let 1 woman finish the work in x days and let 1 man Construction Join BE and CD and then draw

ﬁnish the “:Ork in v da}!s_ DA'IJ. AC and EN 1 AB. [lm]
; ; In AADE and ABDE,
Work of 1 woman in 1 day = ; Broofln w
X
Work of 1 man in 1 day = L
b g
Work of 2 women and 5 men in one day
= 2 " 3 _ 5x +2y
x ¥ xy
The number of days required for complete work B C
B 3 :
Ay (1] Area of AADE =- X ADX EN ()
We are given that, - i A Area of ABDE B x DBxEN 1)
5x + 2y 2
Similarly, in second case On dividing Eq. (i) by Eq. (ii), we get
) 1
e [given] AreacEAADE op S  ap
6x +3y =2 =" ...(iii)
Sx+2y 1 6x+3y 1 AreaofABDE  1oppypy DB
Then, —=—and ———=-— 2
xy 4 xy 3 \
50 @ 1§ 6 Similarly, Areaof AADE =—x AE x DM iv)
—+—=land —+—=1 (11 2
Yy x y x 1
: : Area of ADEC=—XxECx DM (v)[1]
On putting — =uand —=v %
x b 4 On dividing Eq. (iv) by Eq. (v), we get
20v +8u =1 <1y JxAExDM
and 18+ =1 (i) Areadt BADE 5/ AE (i)
On multiplying Eq. (i) by 9 and Eq. (i) by 8, then Areaof ADEC 1, poy py  EC
2

subtracting later from first, we get
180v —144v =9 — 8
1
= by=1l = v=—
36 (11

2 s O s
On substituting v = — in Eq. (ii), we get
36

Now, ABDE and ADEC are on the same base DE and
between the same parallel lines BC and DE.

So, Area of ABDE = Area of ADEC
From Eq. (vi),
Areaof AADE _AE

.(vii)

[from Eq. (vii)] ...(viii)

sine . in =4 Areaof ABDE  EC
= . From Eqs. (iii) and (viii), we get
=3 u=l1-— = u=—
2 18 @:E 1l
i DB EC
Now, u= = and v= = Hence proved.
= [P L 29. LHS =(1+cot A—cosecA)(1+tan A+secA)
18 36
! > _[jac08A_ 1 ](l+sinA+ 1 ]
= x=18and y =36 sinA  sinA cosA cosA) [1]
Hence, single woman finishes the work in 18 days and
single man finishes the work in 36 days. [11 cotA=S05A _cosecA= l,i'
sin A sin
28. Given A AABC in which a line parallel to side BC A
intersects other two sides AB and AC at D and E, tan A= Aand secA=— 7
respectively, [1/2] _ S oae
AD _AE _[sinA+cosA—1J(cosA+sinA_+1J i
Toprove DB EC sin A cos A
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_(sinA +cos A)* —1°
- sinAcosA

[ (a+b)(a—b)=a" -b"]
_sin® A+cos”® A+2sin Acos A—1

[1]

sin Acos A
[ (a+b)* =a® +b” + 2ab]
_1+2sin Acos A—1
- sinAcos A

[sin® A+cos® A=1]

_2sinAcos A -
sin A cos A

/. 'LHS =RHS [1]

30. Given, integers are 56,96 and 404.

First. we will find the HCF of 56 and 96.
On applying Euclid’s division algorithm, we get
| 96=56X1+40
Since, remainder, 40#0, so we apply Euclid’s division
algorithm to 56 and 40,
56=40X1+16 [1]
Remainder, 16#0, so we apply Euclid's division
algorithm to 40 and 16.
40=16X2+8
** Remainder, 8#0, so again apply Euclid’s division
algorithm, we get16=8x2+0
Clearly, HCF of 56 and 96 is 8. [1]
Now, we find the HCF of 8 and third number 404.
On applying Euclid’s division, we get
404=50x8+4 [1]
Since, remainder, 40, so we apply Euclid’s division
algorithm to 8 and 4.

8=4x2+0
Since, remainder is 0.
i.e., HCF of 56, 96 and 404 is 4. [1]
31. We have,
~ Marks Number of | Marks less cf
students than

1020 @ 10 | lessthan20 | 10
20-30 15 [ less than 30 25
30-40 30 | lessthan40 | 55
40-50 32 less than 50 87
50-60 | 8 less than 60 | 95
60-70 | 8 ‘ less than 70 ‘ 100

~ Total | N=100 (even) ' T

[1]

Now, plot the points (20, 10), (30. 25), (40, 55), (50, 87),
(60, 95) and (70, 100).

Yy
110+ Scale
x-axis 1 cm =10
100 % yaxis1cm=10
90t s
o 80r ;"f
§ 70f /
o -
g 60 {
g (0p-n—mmmm /
£ 401 . :
"E' 30r ':_;’
a 4 VA
10 <
_-r'!./ i 1 by i 1 i i i A ——a
O 10 20 30 40 50 60 70 80 90 100 110
Less than—=
(2]
. ' N
.. Median =Size of | — |[th term
L
: 00
=Size of[ ol Jth term
2
= Size of 50th term
=383 (1]
32. (i) False; because when A = 60° and B = 30°.
sin( A + B) = sin(60° + 30°)
=s5in90° =1
and sinA +sin B = sin60° + sin30°
N
— + a
2 2
_ V341
2
So, sin(A + B)#sin A +sin B [1]
(ii) True; because it is clear from the table
below that the sin 0 increase as 0 increase.
8 0 3° | 45° | e0° | 90t
e — = 1 — 1
ol o | 2| L |5
sin® | | 2 2 > 1

(1]
(iii) False; because it is true only forf = 45°

[ sin4s" = L = coséﬁ"]
V2 (1]

(iv) True; since for A = 0°, tan A= tan 0° = 0

s.cotA = = % = not defined. [1]

tan A
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33. Let ABC be a right angled triangle at B.
Let AB=y,BC=x
A

B c

A semi-circle is drawn all three sides of a triangle.

In AABC, by Pythagoras theorem,
AC*® = AB* + BC*

2 2
= 5" %

= AC:\.'_\,'J 42
- Area of semi-circle drawn on AC, is

2
T

Ay

Also, area of semi-circle drawn on AB, is

_mr _n(y)
A= =i
_ Ty

8

. From Eq. (i), we get

yE 2
‘“1‘-1 o e
8 8
ny®  mx’
=t =Ry +A;{
8 8

[from Egs. (ii) and (iii)]

Hence proved,

34. (i)
Number of letters r:z:::fr:ezf i ?;2:2:2?
14| 8 | =6
4-7 30 B+ 30=36=cf
(Median class) 07-10 40=f1 36+40=76
10-13 16 | 76+16=92
13-16 4 | 92+ 4=96
16-19 4 96+ 4=100
Total _—N=100 i
[1]
(i) - N D 50
1l 2 2

Since, cumulative frequency 50 lies in the
interval 7-10.

Here, (Lower median class) / =7, f =40, ¢f =36,
(Class width) h=3, (Total observations) N =100

Median= [ + | -2 xh  [1]
_ f
A1) [1] =
SRCE
40
14 X3
=7 -+
..(ii) 40
=7+ 2='?' +1.05=8.05
20
Hence, the median number of letters in the
surnames is 8.05.
(i) Modal class is (7-10) (because it has maximum
(i1} [1] frequency f,, = 40).
(Lower modal class) /=7, f, =40. f, =30, f, =16,
(Class width) h=3 (1]
Mode
=I+‘7f’“_f' xh=7+'7‘m-30
|2fu=fi—F2. [80-30-16

(1]
30

=7+ —=7+088=7.88
34

Hence, the modal size of the surnames is 7.88.  [1]
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