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Paper: 05 Class-X-Math: Summative Assessment - |

Total marks of the paper: 90 Total time of the paper: 3.5 hrs
Questions:
11" The decimal expansion of the rational number 22255 will terminate after. [Marks:1]
A. more than three decimal places
B three decimal places
C. two decimal places
D one decimal place
2] - 1 is divisible by 8, if n is [Marks:1]

r.|2

A. an even integer
B. a natural number
C.

an integer
D. an odd integer

3] If one of the zeroes of the quadratic polynomial (K - 1) x> + 1 is -

3, then the value of k is [Marks:1]
-4
A. —
9
4
B. —
=
-0
C. —
9
o
D. —
=
4] The lines representing the linear equations 2x -y = 3 and [Marks:1]
4x -y = 5:
A. intersect at exactly two points
B. are coincident
C. are parallel
D. intersect at a point
5] Construction of a cumulative frequency table is useful in determining )
[Marks:1]
The:
A all the above three measures
B. mode
C. mean
D. median
6] Ifx=3sec?6-1,y=tan?0 - 2 then x - 3y is equal to [Marks:1]
A 5
B. 4
C. 3
D. 8
7] If cos 0 + cos? 0 = 1, the value of (sin® 8 + sin* 0) is [Marks:1]
A. 2
B. -1
C. 0
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D. 1
8] If AABC ~ ARQP, ZA = 80°, /B = 60°, the value of /P is [Marks:1]
A 30°
B. 50°
C. 60°
D. 40°
9] Use Euclid's division algorithm to find H.C.F. of 870 and 225. [Marks:2]
10] Solve 37x + 43y = 123, 43x + 37y = 117.
OR
a] a8 [Marks:2]
x+ ¥=6,3x-Y¥=5
11] «, B are the roots of the quadratic polynomial p (x) = x? - (k + 6)x + 2 (2k - 1). Find the value of k, if
l [Marks:2]
a+p= 2 q B.
12] In fig., AB 1 BC, DE 1l BC. Prove that AADE ~ £ GCF.
[Marks:2]
F
13] v (1+sing)(1- sing) Mok
If cot &= 2, find the value of (L+1cos8) (1~ case)
14] Find the median class and the modal class for the following
distribution.
C.I 135 - 145 140-145 145 - 150 150 - 155 | 155-160 | 160 - 165 [Marks:2]
F 4 7 11 6 7 5
15] Show that 5 + '-E is an irrational number.
OR [Marks:3]
Prove that +f - 1 + fn+ 1 is an irrational number.
16] If o and B are the zeroes of the quadratic polynomial f(x)= x?-2x+1, find a quadratic polynomial whose
2_'3'* % [Marks:3]
zeroesare P and .
17] If in a rectangle, the length is increased and breadth is reduced each by 2 metres, the area is reduced
by 28 sq mtrs.If the length is reduced by 1 metre and breadth is increased by 2 metres, the area is
increased by 33 sq mtrs. Find the length and breadth of the rectangle. ks:
OR [Marks:3]
A chemist has one solution which is 40% acid and a second which is 60% acid. How much of each
should be mixed to make 10 litres of 50% acid solution.
18] For what values of a and b does the following pairs of linear equations have an infinite humber of
solutions: [Marks:3]
2x+3y=7;a(x+y)-b(x-y)=3a+b-2
19] P 7
= _ [Marks:3]

In figure, Ay || QR, < 2 and Pr = 6.3 cm. Find YR.
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21] COs o

If COsp
OR

=m

Find the value

22] In figure, ABC is a triangle right angled at B, AB = 5 cm, ZACB = 30°. Find the length of BC and AC.

and

Cosao

sinf

SEC[QD" - E|} cosech - tan {QD" - E|} cot B+ cos?25% + cos? 557

K

20] Prove that in any triangle the sum of the squares of any two sides is equal to twice the square of half
of the third together with twice the square of the median, which bisect the third side.
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=n, show that (m? +n®ycos? p = n?.

of

3tan27® tana3®

A

> Cm
3"
B C
23] In the following distribution, if the mean of the distribution is 86 then the value of p is

Wages (in | 50- 60- 70- 80- 90- 100-110
Rs.) 60 70 80 90 100
Number of | 5 3 4 p 2 13
workers

24] Find the modal age of 100 residents of a colony from the following data :

Age in yrs. ( 0 10 | 20 30 40 50 60 | 70
more than or

equal to)

No. of 100 | 90 | 75 50 28 15 5 0
Persons

25] A number of the form 15" where n = N the set of natural numbers,
can never end with a zero. Justify this statement.

26] Solve the equations 2x — y +6 = 0 and 4x + 5y — 16 = 0 graphically. Also determine the coordinate of

the vertices of the triangle formed by these lines and the x-axis.
27] What must be subtracted from x> - 6x? - 15x + 80 so that the result is exactly divisible by x? + x - 12. [Marks:4]

28] 1n triangle ABC, D is the mid-point of BC and AE L BC. If AC > AB,
B2

Show that ABZ*=4aD*-BC x DE + %
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OR
In a right angled triangle, the square of the hypotenuse is equal to
the sum of squares of the other two sides.
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29] In figure, & ABC is right angled at C. DE L AB. If BC = 12 cm. AD = 3 cm and DC = 2 cm, then prove

30]

31]

32]

33]

that AABC ~ AADEand hence find the lengths of AE and DE.

cosb—sind+ 1

= Ccosecd + coth

Prove that: “05A+sinA-1

OR
14 sing
Prove that 1-sina _ sec A + tan A

P-1

2
If sec 6 + tan 6 = p, show that pe+1_ sin 6.

sec g — 1 sec o 1
+ + = 2 cosec 8
sec g + 1 sec B — 1

Daily 100 - 120 120 - 140 140 - 160 | 160 - 180 180 - 200
income (in
Rs)

Number of 12 14 8 6 10
workers

frequency distribution, and draw its ogive.

[Marks:4]

[Marks:4]

[Marks:4]

[Marks:4]

The following
distribution gives
the daily income
of 50 workers of a
factory.

34] In the distribution given below 50% of the observations is more than 14.4. Find the values of x and vy,

if the total frequency is 20.
Class Interval 0-6 | 6-12 | 12-18 | 18-24 | 24-30
Frequency 4 X 5 y 1

Solutions paper- 4:

1]
2]
3]

4]

One decimal place
An odd integer

Since -3 is the root of quadratic polynomial, we have

:>9(k—1}=—1:>k—1=_?1:>k=1—

|
o | oo

(K-1)(-3)2+1=0

o

:lj_lzl
2 b2

n [
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b
A = 1 = intersect at point.

3, b
5] Median
6] X =3 sec2 E'-1,y=tan2 E'-Z

X - 3y = 3sec2 lE'-l-3tan2 Ir'-"+6

=3(sec2 l'5'—tan2"5")+5
=3+5
=8

7] cosE'+c052"5'=1;1"1-c052E'=cosEI

1 — cos E!)
sin2 E'+sin4E' = ( +(1-cos2 l15')2

=cos lE'+cosz g
=1

8] ALBC ~ ARQP
£h = SR = an”
£B = 20 = 60"
AP = 180 — 140 = 40

[u]

9] Since, 870 =225 %3 +195
225=195 *1+30
195=30 *6+15
30=15 %240

- HCF (870,225) = 15

10] 3TH 4+ 43y = 123 3T 4+ 43y = 123
438 + 37y = 117 43x + 37y = 117
(+ (+ (+ -3 (= (=)
BOx + 80y = 240 —Gx 4+ By =6
x+y=3 Xx+y=1
X4y =3 i _ —
L I}SDIwng =1y =2
OR
We haue[x+9=6]3:»3x +E=18 (1
W ¥
2

Subtracting equation (1) from 3x - ¥ 5, we get
¥

From equation (1), x=3

11] o, B are roots of x2 - (k + 6)x + 2(2k - 1)
1 1
Now o + B = - of :nkk+56: %zzlek -1
= K + 0= -
o+ p=k+6 of=2(k-1] = k=7
12]

ABBC, £1 + £3 = a0

From

From AADE, 21 + 22 = a0®
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- In AADE ~ AGCF by AArule as JE = /F = 90%and 22 = 23

13] 7
Cot #= B (given)
(1 + sin &) {1 — sin 8]

1 - Sir'l2 a

{1+DDSB}{1—CDSB}=1_

cusz g
.2
_ &In” 8
40
_ 64
14]
C.l f c.f.
135-140 4 4
140 - 145 7 11
145 - 150 11 22
150 - 155 6 28
155 - 160 7 35
160 - 165 5 40
15]

-~ We can find integers a and b where a, b are co-prime, b

5+«.|"§=§:>J§=§—5

Such that,

— 5

O | w

Now a, b are integers,

is rational.

Which is a contradiction. So 5 + '“E is irrational.

OR

Let us assume to the contrary, that

= (J-T++17

= (n-1)+(n+1)-2

= 2n+2 ‘JrF—l is rational

is rational.

is rational.

(h-Txifri 1)

8

_cot” @

= 2 _op
Here, n =40 2
Median class is 145 - 150
Also, since highest frequency is 11, Modal class is 145 - 150.

To prove 5 + '“E is irrational, let us assume 5 + "“E is rational.

= 0

is a rational number.

But we know that qf'l2-1 is an irrational number

So 2n+2 \'r-F_l is also an irrational number

So our basic assumption that the given number is rational is wrong.

Hence,

is an irrational number.
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16]

17]

18]

19]
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f(x) =x2-2x+1
Zeroes of f(x) are o, B
Sum of zeroesa+fB=2anda.f=1

[ oy 2&+%=2[E+E]=2 DL2+|3.2
P o oo o

=2((|1+|3}2—20',|3.}=2><2=4
o 1

Also, Ead x% = 4
B o

Required polynomial = k(x2 - 4x + 4), where k is any integer.

Let the length and breadth of the rectangle be x and y respectively.
So the original area of the rectangle=xy

According to question,

(x+2)(y-2)=xy-28

i.e. Xy-2x+2y-4=xy-28

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

Next, (x-1)(y+2)=xy+33

i.e. Xy+2x-y-2=xy+33

2x-y=35 ..(ii)

Now we need to solve (i) and (ii)

From (ii) we get,

y=2x-35

substituting this value in (i) we get,

2x-4x+70=24

-2x=-46

x=23

substituting this value in (ii)

we get,

y=11

So the length and breadth of the rectangle are 23 metres and 11 metres respectively.

OR
Let 40 % acids in the solution be x litres
Let 60 % of other solution be y litres
Total Volume in the mixture = x +y
Given volume is 10 litres
X +y=10---(i)
40 Gl L
® 4+ W= =10
Also, 100 100 100
So, 40 x + 60 y =500 or 2x+3y =25 ...(ii)
Solving (i) and (ii) we get x =y =5 litres
The system has infinitely many solution
4_5_5
=% b o
2 3 7
= = =
a—h a+b 3a+b-2=2
(1} (2) (3)
Equating (1) and (2), we get a =5b
Equating (2) and (3), we get2a-4b=6 On solving, we getb=1and a =5.
By BPT
P _ Py
wno YR,
P PY
= —+1l=—+1
A WE
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PH+HQ  PY+ YR
= =

%0 YR
PQ PR
=0 YR
7 0.3
= _=_"
3 ¥R
6.3 x3
= VR =222 57 cm
7
20] &
B D E c
Z2
1
2 [EE C]
To prove AB2 = AC? = 2AD? +

Draw AE L BC

In ?ABD since £D > 90°

... AB?= AD? + BD? + 2BD x DE ...(1) (using Obtuse angle property) ?ACD = since £D < 90°
AC%=AD?+ DC? - 2DC x DE ...(2) (using acute angle property)

Adding (1) and (2)

ABZ + AC? = 2(AD? + BD?)

2
[Zec]
=2(AD? + 2 )

Or AB? + AC2 = 2(AD? + BD?)
Hence proved.

21] COsa COS o
=11, - =n
Given: €05 sin
2 2
2 cos o ] oos o
=m = 5 = —
cos f i B

L.H.S. = (m? + n?) cos?P

2 2
CoOs o OS5 o 2
l + i|IIIS B

2 . 2
cos p osin p

O 2
2 | S0 B +cos 2
cos o —s———=— f' zﬁcuzﬁ
SIin” pocos” f

]cuzzﬁ

Cos o >
cos Bsin B
cos” o
- = -n"=RHS
s p

Therefore, (m? +n*icos’p =1

OR
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22]

23]

24]

25]

26]
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Using SEC{QD" - EI] = cosech, tan{EIEI" - EI] = cotA
and DJS{QEI" - El] = sinfA
SEC{QD" - E|}|.|::|:| sech- tan{EIEI" - E|] ot A + cos? 25% + cost GG
Itan 27" tanp3”®
_ cosecBcoosecH - cotB.cot B+ cos*(90° - 65%) + cos® 65°
I tan{90" - 63" tane "
cosec?A - co? B+ sin®6E5° + cos? 65°

Jcote3®tann3®
[Since, sinfB+ s A= landcosec?d - cot2 A = 1]

141 2
3 3
In ASRC, AB =9CF we have
E=5in3[l°=£:>i=l:>m:=llj CH
AC 2 ACZ 2
&nd, E=|::|:|53III°=—3 :>E=£:>E-C=5 3 cm
Fil 2 10 2
cl 50-60 60-70 70-80 80-90 90-100 100-110 Total
fi 5 3 4 p 2 13 27+p
Xi 55 65 75 85 95 105
fi xi 275 195 300 85p 190 1365 2325+85p

PR
1
E f
I Substituting the values we get

2325 + 85p

.86 = 27 +p

=>86p +2322 =2325 +85p
=p=3

Mean =

Since the maximum frequency is 25 and it lies in the class interval 20-30.

Age in yrs. ( more 0-10 10-20 20-30 30-40 40-50 50-60 60-70
than or equal to)
No. of persons (fi) 10 15 25 22 13 10 5

Therefore, modal class = 20 - 30
??=20, h =10, f0 = 15, f1 = 25, f2 = 22

1:1_ 1:I:I

————xh
2f - -1,

mode = ??+

25 - 15
{225 15 EEJXID
=20+ ( }_ -

=20+7.69 = 27.69 years (approx.)

If the number 15n where n = N, were to end with a zero, then its prime factorisation must have 2 and 5 as its factors. But 15=5 x 3

15n=(5x%3)n=5nx3n

So Prime factors of 15n includes only 5 but not 2

Also from the Fundamental theorem of Arithmetic, the prime factorisation of a number is unique.
Hence a number of the form 15n where n = N, will never end with a zero.

To solve the equations, make the table corresponding to each equation.
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2 -y+6=10
=y =2%4+6
X ?1 ?2 ?3
y 4 2 0
4 +5y —-16=0
:>y=16—4x
5
X 4 ?1
y 0 4

Now plot the points and draw the graph.

Since the lines intersect at the point (?1, 4), so x = ?1 and y = 4 be the solution.
Also by observation vertices of triangle formed by lines and x-axis are A (?1, 4),
B (?3, 0) and C (4, 0).
27] 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(Xx2+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=84 =>b=-4

Hence if in p(x) we subtracted 4x - 4 then it is exactly divisible by
X2 +x-12.

28] AD is the median of AABC since D is mid-point of BC
A
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BC
=BD=DC= 2 ..(i)
In right triangle AEB,
2
AB?=AE*+BE? ...Pythagoras theorem

=( ACP-DE? )+ (BD_DE:‘Z
Using Pythagoras theorem for right triangle AED and BE=BD-DE
BC
—-DE
= AP -DE? + { 2 )2

....from (i)

Bt (E‘n': * DEJ

app= ALP-DE?, 4 , DE2, =
8c?

= AB*=AC" gcype+

Hence proved.

OR

Given: A right triangle ABC right angled at B.
To prove: that AC2 = AB2 + BC2

Construction:Let us draw BD 1 AC (See fig.)

/

/

A

ol-

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)

ab AR
So, AB AL (Sides are proportional)
Or, AD.AC = AB2
Also, & BDC ~ & ABC (Theorem)
ch  BC
So, BC A
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] & ABC ~ & ADE (by AA Similarity)
AR BC AC
=== (1)

4D DE  AE

In right LABC, AB2 = BC2 + AC2 (by PT)
= AB2=52+122 =25+ 144 = 169

= AB=13
Subsisting AB =13 cm, BC=12 cmand AC=5cm in (1) and
36 15
Getting DE= 13 andae= 13
30] cos & - sind +1
. = COseCch + cot A
Toprove: COS A +5INA -1
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Using the identity cosec2 A =1 + cot2A
cosd-sinA+1

LHS= COS A& +sina -1
Cos A Sind N 1
Sind  sind sin A
Ccosd  sin 1
_ + = + —
SINA SR A SIn A
cot b -1+ coseca

ot s +1 - cosech
{[l:l:utﬁ] -{1- CDSEcﬁ.]}{[CDtﬁ.] -{1- CDSEE.":‘-.:]}

{[l:l:utﬁ] +{1- CDSEcﬁ.]}{[CDtﬁ.] -1~ EDSEE;&]}

[l:l:ut & — 14 cosec ﬂ]z

[l:l:ut .-'-‘-.}2 - [1 - cosec ﬂ«]z

oot A + 1+ cosecth — 200t A - 2 cosech + 2cot A cosec A

cots A - {1 + cosec?s - Zoosec xl:]

Zrosect A+ 2 cot A cosech - 2 oot A - 2ooseca
cot® & -1 - cosec® A + 2Cosec A

zeosec A fcosech + cot ) - 2{cot A + cosec A)
cot? A — cosects - 1+ 2cosec &

B {I:DSEI:.E'-. + DIIt.l'l'-.} {Ecnzecﬁ - 2]

-1-1+2cosech
B [n::n:SEn::r-‘« + u:::ltf-‘«] {ECDSEcﬂ = 2]
- (2oosec a - 2)

= cosecA + cotA
=R.H.S
OR

LHS =

T+sd _ [T+siPA 1+sinA
Yl-snA  {1-sinA  1+sinA

_ |:1+ sinf-‘«jz
- [1— sin .-'1'-.:] [1+ sin f-‘«j
[1+ Siﬂﬁ.)z
1-sin?a
1+ Sin A

Joos? A
_ 1+sina
cos A

1 Sir A

+

Ccos A Cos A
= sech +tanh gys

311 p?_1 _ (sec@+tan 8}2 +1
P 41 {secd+ tamaljl2 +1

LHS =
Sec28+ tar‘|28+ Z2sece , tang-1
58|:26+ tar‘|26+ Z2oeco , tang -1
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) (sec®6- 1)+ tan® 6+ 2 sece tans _ tan“@+tan” 6 +2 sece tans
sec” @ +({1+ tan® B+ 2 secetang sect B+ 5ec 64 2 secd tand
_ 2 tan & + 2secd tand _ 2tane(tang+secd)  tand
D et 42 cecOtans 2sece(tand +secd) sece
=sin 9= RHS
32] —
LHS — lsec e — 1 sec @ + 1
4l,l'SEl:El+1 secd —1

33]

34]

(yreco = 1) +({Eece + 1)
- (,\J'SEI:E'+1) ( 591:6—1)

_sech — ¥ 4 secd + F

JSECE g -1
2 sec g
=" 2 zecd 1 cos @
= =—=2x o= = 2 mosec @ =RHS
tan @ tan & cosa =SlaN

Hence, LHS = RHS.

We can find frequency distribution table of less than type as following -

Daily income (in Rs) (upper class limits) Cumulative frequency
Less than 120 12
Less than 140 12+14=26
Less than 160 26+8=34
Less than 180 34+6=40
Less than 200 40+10=50
Now taking upper class limits of class intervals on x-axis and their respective frequencies on y-axis we can draw its ogive as following -
v*.
r 3
¥ o
.;,:h.ﬁ: (213 o
Y s /,c“‘/-
=
wo o
i:f E s o
Rl £:1
R b s aa iy wee e S
G 140 LA 00 N0
Upprery ol iiss Fismby emete
Class Interval 0-6 6-12 12-18 18-24 24-30
Frequency 4 X 5 y 1
Cumulative frequency 4 A+x 9+x 9+x+y 10+x+y

It is given that total frequency N is 20

So, 10+x+y =20i.e. x +y =10 ....(i)

Given 50% of the observations are greater than 14.4.
So median = 14.4, which lies in the class interval 12-18.
=12,cf=4+x,h=6,f=5,N=20

M
5 cf
£+ =h
f [1'3'-(4+><}] (6 - %) 2.4%5
Median = 14.4=12+ 5 X6 =144-12= 5 X6 = 5 =6-Xx
=>x=4
Now using equation, 10+x+y = 20, we get y = 6. Hence x=4 andy = 6.
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