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Paper: 03 Class-X-Math: Summative Assessment - |

Total marks of the paper: 90 Total time of the paper: 3.5 hrs

Questions:

1] Triangle ABC is similar to triangle DEF and their areas are

64 cm? and 121 cm? respectively. If EF= 15.4 cm, then BC = ? [Marks:1]
A. 13

B. 8

C. 11

D. 11.2

2] The graph y= p(x) is shown below. How many zeroes does the polynomial p(x) have?

e

“-\.

[~
\\“t/ R [Marks:1]

A 1
B. 2
C. 3
D 4
3] Which of the following is not a measure of central tendency : [Marks:1]
A. Mode
B. Median
C. Mean
D. Range
4] The number 7 x 11 x 13 + 13+13 x 2 is [Marks:1]

A. multiple of 7

B. Neither prime nor composite
C. Prime

D. Composite

5] HCF of the smallest composite number and the smallest prime number is [Marks:1]
A 4
B. 0
C. 1
D. 2

6] For what value of 'K' will the system of equations 3x + y = 1,

(2K - 1) x + (K- 1) y = 2K + 1 have no solution. [Marks:1]
A -2
B 1
c. 3
D 2
7 1-tan® A
1+tar? & [Marks:1]

If 3cotA = 4, then 1+ tan™ A -

7
. N—

16
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B. —
25
=
C. —_—
25
7
D. —
25
8] Iftan A =cotB,thenA+B=7?
A 60°
B. 45°
c  30°
D. 90°
9] In figure, If AD L BC, then prove that AB? + CD? = AC? + BD?
L
i
D S
< P
B A\
10] Find LCM and HCF of 120 and 144 by fundamental theorem of Arithmetic.
11] Solve the following pair of linear equations.
3x + 4y = 10and 2x - 2y = 2
12] Prove that sin®0 + cos®® + 3sin®0cos® = 1.
13] Write a frequency distribution table for the following data:
Marks Above 0 Above 10 Above 20 | Above 30 | Above 40 | Above 50
No. of 30 28 21 15 10 0
students
14] If x - 2 is a factor of x> + ax®> + bx + 16 and a - b = 16, find the value of a and b.
OR
If m, n are the zeroes of polynomial ax?-5x+c , find the value of a and cif m + n = m.n
15] Find the mode of the following data:
Marks 0-10 10 - 20 20 - 30 30 - 40 40 - 50
No. of students 3 12 32 20 6
16] In v ABC, if AD is the median, then show that AB? + AC? = 2[AD? + BD?].
17] Prove that:
1 Cos A sin A
+. = Z2Ccosecé
SN A 1 4 cos A
18] The sum of the numerator and denominator of a fraction is 8. If 3 is added to both the nhumerator and
3
the denominator the fraction becomes 4 . Find the fraction.
OR
Seven times a two digit number is equal to four times the number obtained by reversing the order of
its digits. If the difference between the digit is 3, find the number.
191 prove that +f11 is an irrational.
OR
Prove that 2«.,@ - 7 is an irrational.
20] Find the median of the following data.
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Class Interval

0-20

20-40

40-60

60-80

80-100

100-120

Frequency

7

8 12

10

8

5
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OR
The mean of the following data is 53,find the missing frequencies.
Age in years 0-20 20 - 40 40 - 60 60 - 80 80 - 100 Total
Number of people 15 fi 21 fy 17 100

21]

22]

23]

24]

25]

26]

27]

28]

29]

30]
31]

32]

33]

In figure,
AABC is such that LADC = SBAC Prove that C&° = CB x CDO

A
/A\
// '.| \ [Marks:3]
/N
\ \\.\
/ \ ',\
B D C
Prove that:
1+ sec A sin’
SEC A 1 - cos A _
OR
Without using trigonometric tables evaluate: [Marks:3]
3 tan 35° tan 40" tan 50° tan 55° — % tan® &0°
4 (n::n:uzz e + l::n:nS2 51':')
In dividing x3 - 3x* + x + 2 by a polynomial g(x) the quotient q(x) and the remainder r(x) were x - 2 .
. . [Marks:3]
and -2x + 4 respectively. Find g(x).
For what values of a and b does the following pairs of linear equations have an infinite number of
solutions: [Marks:3]
2x+3y=7;a(x+y)-b(x-y)=3a+b-2
Use Euclid's division lemma to show that the square of any positive integer is either of the form 3m or [Marks:4]

3m + 1 for some integer m.

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:

No. of letters 1-4 4-7 7-10 10-13 13-16 16-19 [Marks:4]
No. of surnames | 6 30 40 16 4 4
What is the average length of a surname? Which average you will use? Justify.
Prove that:
tang cot e
=14+ tan & + cot @

1 — coté 1 — tan & [Marks:4]
OR
(cosec A -sin A) (sec A-cosA) (tanA + cotA) =1
State and prove Basic proportionality theorem.
OR [Marks:4]
State and prove Pythagoras theorem.
Iftan 9+ sin ®=mandtan ¥-sin ¥=n. Show that m? - n? = 4.fnn . [Marks:4]

What must be subtracted from x3 - 6x - 15x + 80 so that the result is exactly divisible by x? + x - 12? [Marks:4]
Solve graphically the pair of equations 2x + 3y = 11 and

2x - 4y = -24. Hence find the value of coordinate of the vertices of the triangle so formed. [Marks:4]
The mode of the following frequency distribution is 55. Find the value of f; and f,.
Class Interval 0-10 15 -30 30-45 | 45-60 60 - 75 75-90 | Total
[Marks:4]
Frequency 6 7 fi 15 10 f, 51
Prove that ratio of the areas of two similar triangles is equal to the ratio of the square of their [Marks:4]

corresponding sides.
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34] Prove that :

1 1 1 1 [Marks:4]

sec 8 — tan @ I:DSE|=I:DSE| tec & 4+ tan B

Solutions paper- 03:

1]

2]

3]

4]

5]

6]

7]

ar{AABC)  BC?
ar(ADEF) EF*

64 _ BC
121 (15.4)2
64

=BC2= — x(15.4)
121
g
=BC=—x154=11.2
11

Zeroes of a polynomial are the x- coordinates of the points where its graph crosses or touches the X- axis.
Graph of y = p(x) intersects the X-axis at 4 points. Therefore, the polynomial p(x) has 4 zeroes

Range is not a measure of central tendency.
7x11x13+13+13x2  =13(7x11 + 1+2) = 13(80)
Smallest composite number=4 and the smallest prime number=2. HCF of 2 and 4 = 2.

For the system of linear equations: alx + bly +c1 =0, and

a_h_ 4o
a2x + b2y + c2 = 0 to have no solution & b oo
For the system of equations 3x +y =1,
(2K-1)x+(K-1)y=2K+1al=3,bl1=1,cl=1,and
a2 = 2K-1 b2 =K-1 c2 = 2K+1

3 1 1
K-1 K-1 2K+1

This gives K=2.

Given that 3cot A=4, we have, cot A=4/3
Then,tan A=3/4

-

=
& - 16

Now, (1-tan2A)=1-1
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8]

9]

10]

11]

12]

13]

a 25
And, ( 1+tan2A) =1+ 16 = 16

l-tan” & 7
THerefore, 1+ tan® 4 25
tan A=cot B
tan A=tan(900-B)

A=900-B or A+B=900

In & ADC, AD2 = AC2 - CD2
In & ABD, AD2 = AB2 - DB2
AB2 -B2 =AC2-CD2

= AB2 + CD2 = AC2 + BD2

120=23 %3 =5

144 =24 %32

LCM =24 %32 ®5=720
HCF =23 %3=24

3x+4y =10

4x -4y =4

Tx =14

X=2
Xx-y=1Ty=x-1=2-1=1

The solutionx=2,y=1
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We know that sin20 + cos20 =1 Taking cube of both sides (sin20 + cos26 )3 =13

(sin20 )3 + (cos20)3 + 3 sin260 .cos20 (sin20 + cos20)=1

Therefore, sin60 + cos6 0+ 3sin20cos20=1

Marks No. of students

0-10 2
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10-20 7
20-30 6
30-40 5
40-50 10
Total 30
14] Letp(x) =x3+ax2+bx+16

g(x)=x-2 is a factor of p(x)
Sop(2)=0

so,p(2)=8+4a+2b+16=0

=4a+2b=-24
=2a+b=-12 (i)
Also a-b =16

Solving (i) and (ii)

Wi

3a=4=a-=
OR
Given polynomial p(x) =ax2 - 5x + ¢

+5

Sum of zeroesm+n= ¢

w |

Product of zeroes mn =

Given:m+n=mn=10

E=1EI ::>a=£
a 2
C

—=10

a

C

— =10

1

2

2oc= 10
=c=>5

(ii)
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15]

P fi -1
_ _ _ _ _ _ _ 2h-f-%
Modal Class =20-30 ? =20, f0=12,f1 =32, f2 =20, h=10 Mode =

32-12 Jl':'

- 20+ ===
64 -12 - 200

o0 +zu %10
Mode = 32 =26.25

16] 2

m
o

Construction - draw AE L BC
In right triangle AEB and AEC
AB2 + AC2 = BC2 + AE2 + EC2 + AC2 = 2AE2 + (BD - ED)2 + (ED + DC)2
=2AE2 + 2ED2 + BD2 + DC2
- BD = DC
AB2 + AC2 = 2AE2 + 2ED2 + 2BD2
=2 [AE2 + ED2] + 2BD2
=2 (AD2 + BD2)

17] (1 + cos &) +sin” A
sin & {1+ cos A)

LHS =

_1+2|:|:|5ﬁ+|:|:|52f-‘«+5ir'|2f-1
sin & {1 4 cos A)

_ 2{l 4 cos A
~sin A 1 + cos A)

2({14cos A
_sin A {1 + cos aA)

=2 cosec A =RHS

18]

.
Let the fraction be:
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According to the question

X+y=8

3
= — = 4 — Fy = 3
1 ¥

On solvingwe getx=3,y=5

3
The fraction is =

OR

Let the tens and units digits of the number be x and y respectively then
7(10x +y) =4 (10y + x)

=70x + 7y = 40y + 4x

=66x = 33y

:>y =2X

Also,y-x=3

Onsolving, x=3,y=6

Number = 36.
19] Let "d'(l_l be a rational number
P
Let "Jll'l_ = 0
J11g_
=p
1192 =p2

11 divides p2 hence 11 divides P.

Letp=11c
J11g 1192 =121c2

Org2=11c2

11 divides g2 Hence 11 divides q

From (1) and (2) p and g have a common factor 11 which contradicts our assumption. %11 is irrational
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OR

Let21Ir§ - 7 is rational
o ff -7 = %

p+7q

43229

P+ 79

Since p and g are integer 20 s rational

] is rational
But we have that *‘E is irrational

- our assumption is wrong. Hence 2 NER 7 is irrational.

20] Class Interval Frequency

0-20 7 7
20-40 8 15
40 - 60 12 27
60 - 80 10 37
80-100 8 45
100-120 5 50
Total 50

Median class 40 - 60
£=40,f=12CF=15h=20

E—CF
h
.F

Median= £+

25 — 15
—] 20

=40+ 1z
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25 — 15
—] 20
=40+ 1z
—EDD = 56.7
=40+ 12 =56.7
OR
Age (in Years) No. of people fi | Value xi fixi
0-20 15 10 150
20-40 f1 30 30f1
40 - 60 21 50 1050
60 - 80 f2 70 70f2
80-100 17 90 1530
Total 100 2730+ 30f1 + 70 f2

53+f1+f2=100 =fl+f2=47..(1)

2730 + 301 4 70f2
53 = 100

5300 - 2730 = 30f1 + 70f2
30f1 + 702 = 2570

Or 3f1 + 7f2 = 257 ...(2)

4f2 = 116

#E:E=29
4

fl1+f2=47
f2=47-29=18
21] In & ABCand & DAC

£LBAC= £ ADC

Lc= £
SABC o ADAC I:.ﬂ'v&.]

CE _ Ch
C4  CD

= A% = CB % CD
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22] 1
1+|::|:|5ﬂ {035.5.+1}EDS.5.
1 B cos A
LHS = COs A&
=1+cosA

(1 + cos A) {1 — cos a)

- 1 — cos A
1- s 4 _ sin® &
= 1—cos & 1—rcos & OR
0 0_ g0 a 0 _ [0y _ 1 \Iu" Z 2
Ftan3 5" cot{0" - EE ) tan 40" cot{90" - E0%) E( c 3_= 5
— _2 —__ =
4(cos® 39%) T4 T @

23] p(x) =Xx3-3x2 +x+2
glx)=?
q(x)=x-2 r(x) = -2x + 4
p(x) = g(x) + r(x)

X3-3x2+x+2=g(x)(x-2)-2x+4

v — 3+ x4+ 2 +2x -4
g(x) = ™
w? = awt 4+ 38 - 2
- wo— 2
=x2-x+1
24] The system has infinitely many solutions:
3.5 _5
=3 b, G
L2 _ .3 _ 7
a—n"h a+hbh 32a+4+b-2
(1) (2] (3

Equating (1) and (2), we get a = 5b

Equating (2) and (3), we get 2a-4b =6
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On solving, we getb=1and a =5.

25] If aand b are one two positive integers. Thena=bq+r, 0 Zr Zp Let b = 3 Therefore, r =0, 1, 2 Therefore, a
=3qora=3g+lora=3g+2 Ifa=3qa2=992=3(3g2)=3morwherem=3g2a=3g+1
a2=992+6g+1=3(39g2+2q)+1=3m+1wherem=3g2+2qora=39+2a2=992+12q+4=3(3g2 +
4qg+1)+1

=3m+1,wherem3g2+4q+1

Therefore, the squares of any positive integer is either of the form 3m or 3m + 1.

26] cl 14 4-7 7-10 10-13 13-16 16-19
fi 6 30 40 16 4 4
Xi 2.5 55 8.5 11.5 14.5 17.5

Average most suitable here is the Mode because we are interested in knowing the length of surname for
maximum no. of people

Since the maximum frequency is 40 and it lies in the class interval 7-10.
Therefore, modal class = 7-10
?=7,h=3, f0=30, f1=40, f2=16

Mode = 10 =

[ 40 - 30 ]
w3
-7+ 2x40-30-16

=7 +.88 = 7.88 years(approx.)

27] sing | cose
Cos e sing , ,
COS@ sing  _ sin® e . cos 8
LHS = T Ling T Coce  COSE(siné - cose)  siné(cose - sing)

_ Sin” 6 -cos” e
SiNeCcose(sing — cose)

_ {sing - |:DSEJ){5ih28+ cos @ + sing Ccose)
Sin@cosa{sing — cosa)

sin” & N cos” & +5in€||:|:|58
SinBcose  sinBcose  SINEC0S8 = tan? + cot? + 1 = RHS

OR

LHS=(cosec A - sin A) (sec A - cos A) (tan A + cot A)
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Sin A cos A

1
+ —
cos A S A

) 1
- — 5N A |—— — 05 A
SN A cos A

_1—5in2ﬂx1—m52ﬂ sin® 4 + cost A
h Sin & cos A cos A sin A
|::|:|52 ) siﬂz.& 1
= A X -
cos A Cos A Cos A, sin A
=1
=RHS

Basic proportionality theorem

Statement If a line is drawn parallel of one side of a triangle to intersect the other two sides in distinct
points, the other two sides are divided in the same ratio.

Given:A triangle ABC in which a line parallel to side BC intersects other two sides AB and ACat D
and E respectively (see fig.)

A\

AD AE
To prove that BD EC

Construction: Let us join BE and CD and then draw DM L AcandEN L AB.

Proof:

1 . 1

LADE |= = base x height| = = ADx EM.
2 2

Now, area of

Note that £ BDE and DEC are on the same base DE and between the same parallels BC and DE.
So, ar(BDE) = ar(DEG)
Therefore, from (1), (2) and (3), we have :

ab AE
DB EC Hence proved.

OR

Pythagoras Theorem : Statement:In a right angled triangle,the square of the hypotenuse is equal to the sum
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of squares of the other two sides.
Given: A right triangle ABC right angled at B.
To prove: that AC2 = AB2 + BC2

Construction:Let us draw BD L AC (See fig.)

8
/o g
/'/v : \\
.’/‘ v ~ ™~
/ F_l \‘\\
A D ~C

Proof :
Now, & ADB ~ & ABC (Using Theorem: If a perpendicular is drawn from the vertex of the right

angle of a right triangle to the hypotenuse ,then triangles on both sides of the perpendicular are similar to

the whole triangle and to each other)

aAD AR
So, “B AC (Sides are proportional)
Or, AD.AC=AB2 (1)
Also, & BDC ~ & ABC (Theorem)
cO_ BC
So, BC ~ AC

Or, CD. AC=BC2
Adding (1) and (2),
AD. AC+ CD. AC=AB2 + BC2
OR,  AC(AD +CD)=AB2 +BC2
OR, AC.AC=AB2 +BC2

OR, AC2 = AB2 +BC2

Hence proved.

29] m2-n2=(m+n)(m-n)

_ [(tan & + sin &) + tan & — sin 8
=2tan #.2sin @
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=4tan 9. sin ©

z .2
-4 Jftan” & sin” 8
\((Sec:z g — 1) Sir'|2 ]
=4

z

& .
-4 sec” 8 — s @

-4 “/tan2 g6 — 5ir'|2 g
=4 TN

30] Let p(x) =x3 - 6x2 - 15x + 80
Let say that we subtracted ax + b so that it is exactly divisible by
X2 +x-12
s(x) =x3-6x2-15x+80 - (ax + b)
=x3-6x2-(15+a)x+(80-b)
Dividend = Divisor x Quotient + Remainder
But remainder =0
Dividend = Divisor x Quotient
s(x) = (x2 + x -12) x quotient
s(x) =x3-6x2-(15+a)x + (80 - b)
X(x2+x-12)-7(x2+x-12)
=x3+x2-7x2-12x-7x+ 84
=x3-6x2-19x + 84
Hence, x3 - 6x2 - 19x + 84 =x3 - 6x2 - (15 + a)x + (80 - b)
-15-a=-19 = a=+4
and 80-b=284 =>b=-4
Hence if in p(x) we subtracted 4x - 4 then it is exactly divisible by

X2 +x-12.

31] We have to solve the pair of equations graphically
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2x+3y=11..(1)

2x -4y =-24 ... (2)

For (2)

point of intersectionx=-2,=5
The triangle formed is shaded as £ ABC coordinates are

A (-2,5) B (-12,0) C(5.5,0).

B = o T W & Y =
AR
N
v
32] Class Interval Frequency
0-15 6
15-30 7
30-45 f1
45 - 60 15
60-75 10
75-90 f2
Total 51
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Mode = 55 (Given)
-~ Modal Class 45 - 60
£=45,fo=fland fl1=15
f2=10h =15
38+fl+f2=51
fl+f2=51-38
fl+f2=13 (1)

(15 — f1)

— | x 15
0 -f1-10

55=45+

(18 — f1) 15
10= 20 —f1

200 - f1 =225 - 15f1
5f1=25

fl1=5

f1+f2=13
=2=13-5=8

The missing frequencies are 5 and 8.

33] A P

B8 C R
D Q S Statement: The ratio of the areas of

two similar triangles is equal to the square of the ratio of their corresponding sides.

sB%  BCZ  aCt

- ER—
Given: ?ABC ~ ?PQR To Prove: PQ QR PR Construction: Draw AD?BC and PS?QR

1
ar(ABC) _ §><E-C = AD =EKE
1
arPQR) L cp.ps QR PS
Proof: 2 ?ADB ~
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AD  AB
?2PSQ (AA) Therefore, "= F& ... (iii) But ?ABC ~ ?PQR
LB BC AC AD  BC
Therefore, PQ QR PR ... (iv) Therefore, PS QR
ar(ABC) BC  BC BC?
—— L S— — _2
Therefore, ar(PQR} QR QR QR From (iii)
ar(sBC)  ABY  BCE  ACt
ar(PQRY pQ? QR® PR?
34] 1 1
IHS = S8c @ — tan &  cos @
59:2 g — taﬂ2 ]
= — secd
secd— tan @
sec @ 4+ tan @) [sec @ — tan @
= :: ] { ] — secd
(sec & — tan &)
= {secd+ tan®) - secd = tand
1 1
RHS= CO5 & secé 4+ tand
591:2 g — tem2 ]
= secH—
sec @ 4 tan @
secd 4 tan @) [sec @ — tan @
= SeCH— { } { }
(sec & + tan &) = 5ecH - (secd - tand) _
tan ©

Hence, LHS = RHS.
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