Sample Paper -1
SUMMATIVE ASSESSMENT -1
Class - X Mathematics

Time allowed: 3 hours ANSWERS Maximum Marks: 90
SECTION - A
1. We have
= cosl°cos2°cos3®...... cosl80°
LHS = cosl°cos2°cos3°...c0s89°c0s90°cos91°. .. cosl80° =R.H.S
= c0sl°c0s2°cos3°...0 x c0s90°c0s91°...cos180° = 0
2. Product of two numbers = Product of their LCM and HCF
=1800=12xL.CM = LCM = % =150.
3. Since the given lines are parallel
03=ZKy 2o k=D
2 5 1 4
4. Let us first form the frequency table for the given data as given below:
Value (x;) 110 120 130 140
Frequency (fi) 2 4 2 2

We observe that the value 120 has the maximum frequency.
Thus, the mode is 120.

SECTION -B
5. AABC is right-angled at C.

0 AB* = AC*+BC” [By Pythagoras theorem]
= AB? = AC*+AC? [ SC=BC]
— AB? = 2AC?

6. Let f(x) = X’ +2x+5

X*+2x+1+4

(x+1)" +4
Now, for every real value of x, (x + 1)2 >0

= Forevery real value of x, (x +1) +42>4



10.

11.

0 For every real value of x, f(x) >4 and hence it has no zero.

areaof AABC _ BC?

We have, = 5
areaof ADEF EF

(as AABC — A DEF)

YANWARN

64 BC> 64 _ BC?
= S —
121 EF° 121 (15.4)
BC 8
= —=—
154 11

0 BC= 8 x15.4=11.2cm
11

e X . o
If x is irrational, then y = 5 is also an irrational number such that 0 <y <x.

X X
If x is rational, then E is an irrational number such that E <xas \/5 > 1.

0 y =%is an irrational number such that 0 <y<x.

3§in? 20° — 2tan® 45° + 3sin’ 70°
=3s8in220°(90° - 70°) - 2(1)? +3sin’ 70° [~ tan45° =1]

=3co0s” 70° - 2+3sin* 70° [ sin(90- ) = cosé]
=3(sin” 70° + cos’ 70°) - 2
=3x1-2=3-2=1. [-sin”8+cos’8=1]

Since o and [ are the zeros of the polynomial f{x) = x%2 - px + q,

—p q
O a+fB=-—|=pandaff= - =
B (1J p B 1 q

SECTION -C

We know that an old positive integer n is of the form (4q+1) or (4q+3) for some integer q.

Case I When n=(4q+1)



12.

13.

In this case

n’ -1=(4q+1)?-1=16q° +8g =8q(2g+1)
Which is clearly divisible by 8.

Case Il When n=(4q+3)

In this case, We have

n?—1=(4q+3)? -1=160° +14q+8=8(2¢° +3q+1)

Which is clearly divisible by 8.

Let a - d, a anda + d be the zeros of the polynomial f{x). Then,

Coefficient of x*
Coefficient of x°

Sum of the zeros =

= (a—d)+a+(a+d) :_@

= 3a=p = a=

Since a is a zero of the polynomial f{x). Therefore,
fla)=0

= a’-pa*+qa-r=0

SORERES =

= p’-3p® +9pq-27r=0

= 2p* -9pq+27r=0

Let AB be a vertical pole of length 6 m and BC be its shadow and DE be tower and EF b its
shadow. Join AC and DF.

Now, in AABC and A DEF, we have
HB=0C=9%0 (Angle of elevation of the sun)
Uc=0F
00 AABC ~ ADEF (By AA criterion of similarity)
D
A
&m h
8 c E F

4m 28m



14.

15.

= (Let DE=h)

Hence, height of tower, DE =42 m

We know that the sum of the opposite angles of a cyclic quadrilateral is 180°. In the cyclic

quadrilateral ABCD, angles A and C and angles B and D form pairs of opposite angles.
g UA+[0C=180°and UUB + D =180°
= 2x-1+2y+15=180°andy + 5+ 4x-7=180°
= 2x+ 2y =166° and 4x + y = 182°
= x+y=283° (i)
And, 4x+y=182° ..(ii)
Subtracting equation (i) from equation (ii), we get
3x=99=> x=33
Substituting x = 33 in equation (i), we get y = 50

Hence, UA = (2x-1)°=(2x33-1)°=65°,0B = (y +5)°=(50+5)°=55°

OC= (2y+15)°=(2x50+15)°=115° and 0D = (4x-7)°=(4x33-7)°=125°

Calculation of median

Class intervals | Frequency (f) | Cumulative frequency (cf)

0-100 2 2

100-200 5 7

200-300 X 7+x

300-400 12 19 +x

400-500 17 36 +x

500-600 20 56 +x

600-700 y 56 +x+y

700-800 9 65+x+y

800-900 7 72+x+Yy




16.

900-1000 4 76 +x+y

Total =100

We have, N=2fi=100

= 76 +x+y =100

= x+y=24

It is given that the median is 525. Clearly, it lies in the class 500-600.
O [=500,h=100,f=20,F=36+xand N=100

N_p
2

Now, median = [ + x h

@—(36+X)

—  525=500+—2_ %100
20

50-36-x
= T T x

= 525-500= 100

= 25=(14-x)x5
= 25=70-5x
= 5x =45

= x:4—5:> x=9

Puttingx =9 inx +y = 24, we get
9+y=24

= y=24-9=15

Thus,x=9and y = 15.

We have AB=4and BC =3

By Pythagoras theorem, we have
ACZ = ABZ + BC2

=  AC=AB*+BC*

=  AC=#+3

=  AC=425=5

When we consider the t-ratios of [JA, we have

Base = AB =4, Perpendicular = BC = 3 and Hypotenuse = AC=5



17.

18.

19.

0 SlnA:_=3’ =ﬁ=i,t _E:E
AC AB 4
COSGCA:—ZE,S ——=Eand tA:ﬁ_i
3 4 BC 3
Let AB=BC=x.

It is given that AABC is a right-angled at B.
O AC% = AB? + B(C?
= ACZ =x2 + x2
=  AC=+2x
It is given that
AABE [AACD

Area(AABE) _ AB?
Area(AACD) ~ AC?

XZ

)

2
Suppose my age is x years and my son’s age is y years. Then,
x=3y ..(i)

5 years later, my age will be (x + 5) years and my son’s age will be (y + 5) years.
O x+5= g( y+5)

= 2x-5y-15=0 ...(ii)
Putting x = 3y in equation (ii), we get
6y-5y-15=0 = y=15

Putting y = 15 in equation (i), we get

x=45
_1-sing

1+sinéd
_ 1—Sin6’x1—sin6’

1+sin@ 1-sin® [Rationalising the denominator]

L.H.S




20.

21.

=(1—sin9)2=(1—sin0j2=( 1 _siné?jz
1-sin’@ cosd cosd cosd
= (secd-tand)* = RHS

Given: AABC and ADBC are the on the same base BC and AD intersects BC at O.

ar(AABC) _ AO
ar(ADBC) DO

To Prove:

Construction: Draw AL UBC and DM [BC
A

<>

Proof: In AAOL and ADMO, w have
OALO=0ODMO =90° and

UAOL=[IDOM (Vertically opposite angles)
OAALO ~ADMO (By AA-Similarity)

AL _ AO i
= — = — "'(I)
DM DO
L BCx AL
ar (AABC) _ = AL - 29 (Using ()
ar(ADBC) lgp~,py DM DO
2
Hence, & (AABC) - 2O
ar(ADBC) DO
SECTION-D

Let the numerator and denominator of the fraction be x and y respectively.
Then,

i X
Fraction = —

It is given that



22.

Denominator = 2(Numerator) + 4
= y=2x+4
= 2x-y+4=0
According to the given condition, we have
y-6=12(x-6)
= y-6=12x-72
= 12x-y-66=0

Thus, we have the following system of equations

2x-y+4=0
12x-y-66=0

Subtracting equation (i) from equation (ii), we get
10x-70=0

= x=7

Putting x = 7 in equation (i), we get
14-y+4=0
= y=18

Hence, required fraction = %

2
LH.S = 1+ti2A
1+cot” A

_ sec’A
cosec’A
1
_cofA_SNPA_
= = =tan“ A
1 cos® A
sin“ A

N

2
RIS, = 1-tan A _ 1-tan A
1-cot A 1

tan A
2
1-tanA| _(1-tanA ?
| tanA-1 (tanA_lxtanAj
tan A

()
...(if)



(-tan A)2 =tan’ A
L.H.S=R.H.S
We have,

xsin’08+ ycos’ 0 =sinBcosO

= xsine(sinz9)+ycose(cosze):sinecose
= xsine(sinz9)+xsin9(c0529):sinecose ['.'xsin9=ycose]
= xsine(sin26+cosze) =sinBcos0
= xsin® =sinBcosO

sinBcos0
= X=———=cosH

sin®

Now,

xsinB = ycosHO

= c0s0sinB = ycosHO ['.'x:cose]
cosOsin® _ .
= =——  =sinb
cosB
0 x*+y® =sin*@+cos’0=1

Here, we have the cumulative frequency distribution. So, first we convert it into an ordinary
frequency distribution. We observe that there are 80 students getting marks greater than or
equal to 0 and 77 students have secured 10 and more marks. Therefore, the number of
students getting marks between 0 and 10 is 80 - 77 = 3.

Similarly, the number of students getting marks between 10 and 20 is 77 - 72 =5 and so on.

Thus, we obtain the following frequency distribution:

Marks | Number of students | Marks | Number of students
0-10 3 50-60 15

10-20 5 60-70 12

20-30 7 70-80 6

30-40 10 80-90 2

40-50 12 90-100 8

Now, we compute arithmetic mean by taking 55 as the assumed mean.

Computation of mean



Marks (x;) | Mid-value | Frequency(f}) 4 =X -55 fiui
' 10
0-10 5 3 -5 -15
10-20 15 5 -4 -20
20-30 25 7 -3 -21
30-40 35 10 -2 -20
40-50 45 12 -1 -12
50-60 55 15 0 0
60-70 65 12 1 12
70-80 75 6 2 12
80-90 85 2 3 6
90-100 95 8 4 32
Total 2fi=80 2 fiui=-26
We have,

N=>f=80,2fiui=-26,A=55and h=10
- 1
O X=A+hi=> fu
{sz'u'}

=55+10 x 26
80

=55-3.25=51.75 marks

By division algorithm, we have
f(x)=g(x)xa(x)+r(x)
= f(x)-r(x)=g(x)xa(x)
= ) =a(x)xalx)
Clearly, RHS is divisible by g(x). Therefore, LHS is also divisible by g(x). Thus, if we add -r(x)

to f(x), then the resulting polynomial is divisible by g(x). Let us now find the remainder when

f(x) is divided by g(x).



45t -6x+22
e —2x—3) ax* 2% -2 1 x—1
4x* +8xt - 1247

—-6x° +10x + x-1
-6x° -124 +18x

22:%-17x-2
225+ 44x-66

~61x+65
U r(x) =-61x+ 65
Thus, we should add -r(x) = 61x - 65 to f{x) so that the resulting polynomial is divisible by
9(x).
26.  Given: A triangle ABC in which a line Parallel to sides BC intersect other two sides AB and AC
at D and E respectively.

AD _AE
To prove: — =——.
DB EC

Construction: Join BE and CD and then draw DM [ AC an EN [J AB.

Proof: Area of AADE = (% basex hei ghtj

So, ar (AADE) :%ADX EN

And ar(ABDE) = % DBxEN
Similarly, ar(AADE) = % AE x DM

And ar (ADEG) = % ECxDM

1
ar(AADE) _ 5 AP*EN ap

ar(ABDE) 15 .y DB

(D)

Therefore,



EAE><DM

ar(AADE) _ o _AE ..
d = =— ..(ii)
ar(ADEC) 1 EcxpM EC
2

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

DE.
So, ar(ABDE) = ar (ADEG) ..(iii)
Therefore, from (i), (ii) and (iii) we have,
AD _ AE
DB EC
Second Part
As DE||BC
AD _ AE AD AE

= = —+1=—+1
DB EC DB EC

AD+DB AE+EC AB _AC
=3 + =

=
DB EC DB EC
— AB=AC (AsDB =EC)

[J AABC is an isosceles triangle.

Graph of the equation 2x + y = 2:

Wheny =0,we havex =1

When x =0, we have y = 2

Thus, we obtain the following table giving coordinates of two points on the line represented
by the equation 2x +y = 2.

x |1 1]0
y |0 |2

Graph of the equation 2x + y = 6:

Wheny =0,we getx=3

Whenx=0,wegety=6

Thus, we obtain the following table giving coordinates of two points on the line represented
by the equation 2x +y = 6.

x |30
y |0 |6




Plotting points A(1, 0) and B (0, 2) on the graph paper on a suitable scale and drawing a line
passing through them, we obtain the graph of the line represented by the equation 2x + y = 2
as shown in the graph.

Plotting points C(3, 0) and D(0, 6) on the same graph paper and drawing a line passing
through them, we obtain the graph of the line represented by the equation 2x + y = 6 as

shown in the graph.

Clearly, lines AB and CD form trapezium ACDB.
Also, area of trapezium ACDB = Area of AOCD - Area of AOAB

= %(OCXOD)—%(OAxOB)

= %(3x6) —%(1><2) = 8 sq.units

28. Given: AAABC in which AD is the internal bisector of JA and meets BC in D.

BD _ AB
To prove: —=—
DC AC
E
/

A

d)

/N

B D c

Construction: Draw CE || DA to meet BA produced in E.
Proof: Since CE || DA and AC cuts them,



29.

4 02=03
And, 0O1=04
But, 01=02

From (i) and (ii), we get

03 =04

Thus, in AACE, we have
03 =04

= AE =AC

Now, in ABCE, we have

DA || CE
BD _BA
j— _—
DC AE
BD _ AB
j— _—
DC AC
Thus' @ = ﬁ
DC AC

[Alternate angles]  ...(i)
[Corresponding angles] ...(ii)

[~ AD is the bisector of [1A]

[Sides opposite to equal angles are equal] ...(iii)

[Using Basic Proportionality Theorem]

[+~ BA =ABand AE = AC (From (iii)]

To represent the data in the table graphically, we mark the upper limits of the class interval

on x-axis and their corresponding cumulative frequency on y-axis choosing a convenient

scale.

Now, let us plot the points corresponding to the ordered pair given by (38, 0), (40, 3), (42, 5),
(44, 9), (46, 14), (48, 28), (50, 32) and (52, 35) on a graph paper and join them by a freehand

smooth curve.

Thus, the curve obtained is the less than type ogive.
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Fig. 6.3
Now, locateg = 3—25 =17.50n the y-axis,

We draw a line from this point parallel to x-axis cutting the curve at a point from this point,
draw a perpendicular line to the x-axis. The point of intersection of this perpendicular with
the x-axis gives the median of the data. Here it is 46.5

Let us make the following table in order to find median by using formula.

Weight (in | No. of Cumulative

kg) Students frequency
frequency (cf)
()

36-38 0 0

38-40 3 6

40-42 2 5

42-44 4 9

44-46 5 14

46-48 14 28

48-50 4 32

50-52 3 35




Total Z f =35

n_35

Here, n= 35,5 = E =17.5, cumulative frequency greater thang =17.5is 28 and

corresponding class is 46-48. So median class is 46 - 48.

Now, we have | = 46,2 =17.5,cf =14, f =14,h=2

—cf

n
[ Median =1 + 2f xh

:46+(M)x2
14

=46+>2xp=46+
14 14
=46+0.5=46.5

Hence, median is verified.

30. We have,
1+cotA+tan A) (sinA - cosA)

sec® A-cosec’A

1+ cosA + sin A
_ sinA cosA

1 1
cos’A sin*A

( cos* A+sin* A
1408 A7SIn 4

LHS =(

j(sinA ~cosA)

sinAcos A4
sin®* A-cos® A
sin® Acos® A

sin Acos A +cos? A+sin” A y sin® Acos® A

J(sinA ~cos A)

- — 3 (sinA—cosA)
sinAcos A sin” A—cos’ A

_ sinAcosA+1

in? 2 . _
Sin3A_COS3Ax(Sln Acos A)(smA CosA)

(sinAcosA + 1)(sin2 Acos® A)(sinA - cosA)

(sin A—-cos A) (sin2 A+cos® A+sinAcos A)

['.'a3 -b* =(a —b)(a2 + b’ +ab)}



31.

(sinAcosA + 1)sin2 Acos* A
1+sinAcos4

sin® Acos* A = RHS

(i) Let the number of child patients in the hospital be x.
Then, the number of male patients = 3x
And, the number of female patients = 2(3x) = 6x
According to the question,

6x +3x+x=900
= 10x =900

= x=—— =90

Thus, the number of child patients in the hospital is 90.
And, the number of male patients =3 x 90 = 270
The number of female patients = 2 x 270 = 540

(i) The values depicted by Rohan’s father in the question are charity and empathy.





