CBSE Sample Paper -02
SUMMATIVE ASSESSMENT -1
Class - X Mathematics

Time allowed: 3 hours Maximum Marks: 90

General Instructions:

a)
b)

c)
d)
e)
f)
g)

All questions are compulsory.

The question paper comprises of 31 questions divided into four sections A, B, C and D. You
are to attempt all the four sections.

Questions 1 to 4 in section A are one mark questions.

Questions 5 to 10 in section B are two marks questions.

Questions 11 to 20 in section C are three marks questions.

Questions 21 to 31 in section D are four marks questions.

There is no overall choice in the question paper. Use of calculators is not permitted.
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10.

SECTION - A
[s the triangle with sides 12 cm, 16 cm and 18 cm a right triangle? Give reason.

Express 0.6 as rational number in simplest form.

If sec® @(1+sind) =k, then find they value of k.

tan 26°
Evaluate:
cot 64°
SECTION -B
Find maximum value of ,0°<60<90°.

secd
Find the HCF of 96 and 404 by prime factorisation method. Hence, find their LCM.
Ina AABC,if OC =90°, prove that sin® A+sin’ B =1.

Sum of two numbers if 35 and their difference is 13. Find the numbers.

The number of students absent in a school was recorded every day for 147 days and the raw

data was presented in the form of the following frequency table.

No.of students 516 |7 (8 |9 |10 |11 |12 |13 |15 |18 |20

absent

No. of days 1 |5 (11|14 |16|13 |10 |70 |4 1 1 1

Obtain the median and describe what information it conveys.

In an isosceles AABC, if AC=BC and AB? =2AC? then find [IC.



11.
12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

SECTION -C

Show that there is no positive integer n for which vn—1 ++/n+1 is rational.
E and F are points on the sides PQ and PR respectively of a APQR. Show that EF||QR. If

PQ=1.28 cm, PR=2.56 cm, PE=0.18 cm and PE=0.36 cm.
The taxi charges in a city comprise of a fixed charge together with the charge for the distance
covered. For a journey of 10 km, the charge paid is Rs 75 and for a journey of 15 km, the

charge paid is Rs 110. What will a person have to pay for travelling a distance of 25 km?
If sin A:% Calculate cos A and tan A.

Let ABC be a triangle and D and E be two points on side AB such that AD = BE. If DP || BC and
EQ || AC, then prove that PQ || AB.

A
/
E

B Q c

P

Find the zeros of the polynomial f{u) = 4u? + 8u and verify the relationship between the zeros

and its coefficients.

Evaluate the following: >
cos’ 20° +cos” 70° tan @ cotd

sin?20° +sin?70° | [si n(90° —6.5in6  cos(90° —6.cosd
If the median of the distribution given below is 28.5, find the values of x and y.
Class interval | 0-10 | 10-20 | 20-30 | 30-40 | 40-50 | 50-60 | Total

Frequency 5 X 20 15 y 5 60

Solve: ax+by=c

bx+ay=1+c

If secd = X+i,prove that secd+tand = 2x ori.
4x 2x

SECTION-D

1 2
Let a, b, c and pbe rational numbers such that p is not a perfect cube. If a+bp? +cp?® =0, then

provethata=b=c=0.



22.

23.

24.

25.

26.
27.

28.

29.

cos’B-cos’ A _sin® A-sin’B
cos’ Bcos’ A cos? Acos’B

Prove that: tan® A—tan’B =

The perpendicular from A on side BC of a AABC intersect BC at D such that DB = 3CD (see
Fig. 4.40). Prove that 2AB® = 2AC? + 2BC?.

A frequency distribution of the life times of 400 T.V. picture tubes tested in a company is

given below. Find the average life of a tube.

Life time (in hours) | Frequency | Life time (in hours) | Frequency
300-399 14 800-899 62
400-499 46 900-999 48
500-599 58 1000-1099 22
600-699 76 1100-1199 6
700-799 68

Prove that: 1 t 1 1

(cosecx + cot x) “§nx sinx (cosecx —cot x)

Find the values of a andb so that x* + x3 + 8x2 + ax + b is divisible by x2 + 1.

Solve the following system of linear equations graphically.

x-y=1

2x+y=8

Shade the area bounded by these two lines and y-axis. Also, determine this area.

In trapezium ABCD, AB || DC and DC = 2AB. A line EF drawn parallel to AB cuts AD in F and

BC in E such that % 22. Diagonal DB intersects EF at G. Prove that 7FE = 10AB.

In a AABC, right angled at C and [JA = [IB,
(i) Is cosA = cosB? (ii)  IstanA =tanB?
What about other trigonometric ratios for [JA and [1B. Will they be equal?

N

B



30.

31.

A sweet seller has 420 kajuburfis and 130 badamburfis. She wants to stack them in such a
way that each stack has the same number and they take up the least area of the tray. What is
the number of burfis that can be placed in each stack for this purpose?

In a housing society, people decided to do rainwater harvesting. Rainwater is collected in the
underground tank at the rate of 30 cm3/sec. Taking volume of water collected in x seconds as
ycm3,

a. Form alinear equation.

b. Write it in standard form as ax + by + ¢ = 0.

c. Which values are promoted by the members of this society?
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SECTION - A
1. Here, 12 +16% =144+ 256 = 400 # 18°

U The give triangle is not a right triangle.

2. Letx= 06,

Then, x=0.666 .. (1)
O 10x= 6.666 .. (ii)
On subtracting (i) from (ii), we get
9% =6 = X= 6.2
9 3
Thus, 0.6 = E
3

3. sec?@(1+sind)(1-sinb)
=sec?9(1-sin?6)  [(a+b)(a—b) =a2-b?]
=sec’f.cos’f=1 [-cos?B+sin’G=1]

Therefore, k = 1.

" tan18°
cot 64°
_ sin(90° —64°) _ cot 64° -1
cot 64° cot 64°

SECTION -B

5. 1 ,0°<8<90°. (Given)
secd

- secd in the denominator.

0 The min. value of sec@ will return max. value for

secd

But the min. value of sec@is sec 0 = 1.



Hence, the max. value of i = 1' =1.
sec® 1

We have,
96=2x2x2x2x2x3=25x3
404=2x2x101=22x101

O HCF=22=2x2=4

Now, HCF x LCM = Product of the numbers
= 4 x LCM =96 x 404

= LCM = 26%404 =96 x 101 = 9696
4

Since [JC =90°
O OA+[0B=180"-0C =90°
Now, sin® A+ B+sin’ B=sin” A+sin’(90° — A)
=sin® A+cos’ A=1.
Let the two numbers be x and y. Then,
x+y=35
x-y=13
Adding equations (i) and (ii), we get

2x=48 = x=24
Subtracting equation (ii) from equation (i), we get

2y =22 = y=11
Hence, the two numbers are 24 and 11.

Calculation of median

x |5 |6 (7 (8 |9 |10 (11 |12 |13 |15 |18 |20
fi |1 |5 |11|14|16 |13 (10 |70 |4 |1 |1 |1
¢ |1 |6 |17|31|47 |60 |70 | 140|144 | 145|146 | 147
We have,

=——=735
2

N=147 = % 147

N
The cumulative frequency just greater than Bl is 140 and the corresponding value of variable

x is 12. Thus, the median = 12. This means that for about half the number of days, more than

12 students were absent.



10.

11.

] c
AB? =2AC? (Given)
AB® = AC” + AC?
AB®+ AC’BC* (-~ AC=BC)
Hence AB is the hypotenuse and AABC is a right angle A.
So, OC =90°

SECTION -C

If possible, let there be a positive integer n for which vn—1++/n+1 is rational equal to %

(say), where a, b are positive integers. Then,

=vn-1++/n+1 ..(i)

Q| o9

_ 1
_Vn—1+Vn+1

Jn+1-vn-1 _
{ Jn+1+n-1{{n+1-vn-1}

\/+1 Jn-1 x/n+1 Jn-1
(n+1)-(n-1)" 2

- %bm ~Jn-1 .. (i)

Adding (i) and (ii) and subtracting (ii) from (i), we get
Zx/nT=%+2—band zm=%-ib
a

a

2 2 2 _ 32
— ,—n+1:a2+2b and V=1 :a22b

ab ab

*~a,b are integers

a* +2b* a* -2b* )
O and are rationals.
2ab 2ab

= Jn+1 and /n-1 arerationals

= (n+ 1) and (n - 1) are perfect squares of positive integers.



This is not possible as any two perfect squares differ at least by 3. Thus, there is no positive

integer n for which Vn—-1++/n+1 isrational.
12. We have,

p

PQ=1.28cm. PR=2.56 cm
PE =0.18cm, PF =0.36¢cm

Now, EQ = PQ - PF =1.28-0.18=1.10cm
and FR=PR-PF =256-0.36=2.20cm
PE_018_ 18 9

PF_036_3 _9 PE_PF

"FR 220 220 55 EQ FR
Therefore, EF||QR [By the converse of basic proportionality Theorem]
13.  Let the fixed charges of taxi be Rsx per km and the running charges be Rsy km/hr.
According to the given condition, we have
x+ 10y =175 (1)
x+15y=110 ..(ii)
Subtracting equation (ii) from equation (i), we get
-5y=-35 = y=7
Putting y = 7 in equation (i), we get x = 5.
0 Total charges from travelling a distance of 25 km
=x+ 25y
=5+25x7=Rs 180
14.  Letus first draw a right AABC in which 0JC =90°.
Now, we know that

. Perpendicular _ BC _ 3
SNA=——M——=——=—
Hypotenuse AB 4

Let BC = 3k and AB = 4k, where k is a positive number.
Then, by Pythagoras Theorem, we have



15.

16.

Tk

AB? = BC2 + AC?
= (4K)? = (3K)? + AC?

g

O

and

—16k?-9k* = AC? = 7k?*=AC?
AC =+/7k
CosA:A_C:ﬂ:ﬂ

AB 4k 4
tan A= BC - 3K _ 3
AC 7k 7

In AABC, we have
DP || BCand EQ || AC

[-EA=ED +DA=ED + BE =BD, U AD = BE]

In aAABC, P and Q divide sides CA and CB respectively in the same ratio.

5 AD_AP L BE_BQ
DB PC EA QC
AD _ AP AD _B

> TR ™ET
AP _B

= E:Q_g

=

= PQ || AB.

We have,

flu) =4u? + 8u

=4u(u+ 2)

The zeros of f(u) are given by

flu)=0

= 4u(u+2)=0

= u=0oru+2=0

=

u=0oru=-2

Hence, the zeros of f(u) are:



17.

18.

a=0and =-2
Now,a+B=0+(-2)=-2andaff=0x-2=0

Also, — Coefficient of u2 _ _§ -
Coefficient of u 4

And, Constant term :9 -0
Coefficient of u* 2

0 Sum of the zeros = — Coefficient of u

Coefficient of u*

And, Product of the zeros = _Constant term_
Coefficient of u*

sin?20° +sin® 70° [
we have +

tand cotd

sin(90° - 4.sin@ N cos(90° — 4.cosé
cos” 20° + cos” 70°

_sin®20° +sin*(90° - 20°) +[cos<9.sin6? N cosH.sinH}
cos” 20° +sin® 20° tan @ cotd

_ sin? 20° + cos? 20° . cosé.sin@ N cosé.sind@
cos® 20° +sin?20° sinég cosé
cosd sing

:%+[cosze+sin2¢9] =1+1=2.

Here, median = 28.5 and n = 60

Now, we have

Class interval Frequency  (f;) Cumulative frequency
(Cf)

0-10 5 5

10-20 X 5+x

20-30 20 25 +X

30-40 15 40 + x

40-50 Y 40 +x +y

50-60 5 45 +x4 -y

Total Z f =60

Since the median is given to be 28.5, thus the median class is 20-30.

g: 30,1=20, cf = 5+xand f =20

cf
xh

n_
Median= | + 2 .



19.

20.

{30—(5+x)}
28.5= 20+ ——" (x10
20

25—-X

28.5= 20+ x10

28.5= 20+ 22X

57=40+25-x

57=65-x

x=65-57=8

Also,n = Z fi =60

45+x+y=60

45+8+y=60

Therefore,y = 60 - 53

y=7

Hence,x=8andy=7

The given system of equations may be written as

ax+by-c=0
bx+ay-(1+¢c)=0

By cross multiplication, we have

X _ -y _ 1
b><—(1+c)—a><—c a><—(1+c)—b><—c axa—-bxp
= X -y 1

—b(1+c)+ac —a(1+c)+bc a* -b*

N X _ y _ 1

ac-bc-b ac-bc+a a*-b*

- X _ y _ 1
c(a—b)—b c(a—b)+a (a—b)(a+b)
N _ c(a—b)—b and v = c(a—b)+a

T la-b)(a+b) Y " (a-b)(a+b)

= x=—5 b and y = a

“a+b (a-b)(a+b)

Hence, the solution of the given system of equation is

‘= c b and v = c ,_a
a+b a*-b’ Y a+b a*-b
Let secA+tanf =4 (i)

We know that, sec@+tand =1
= (secd+tanf)(secHd-tanb) =1

“a+b  (a-b)(a+h)



21.

A(secf-tanf) =1

1 .
(secfd-tan ) =; (ii)
Adding equations (i) and (ii), we get

2sch=A+E = z(x+ij:A+l
A 4

X A
= 2xi =A +1
2X A
: 1
On comparing, we get A =2x or A +2—
X
1
=secf+tanf=2x or —.
2X
SECTION-D
We have,
1 2
a+bp®+cpd =0 ()

1

Multiplying both sides by p?, we get

1 2

ap?® +bp? +cp=0 ..(ii)
Multiplying (i) by b and (ii) by c and subtracting, we get

1 2 1 2
[ab+b2p3 +bcp3j—[acp3 +bcp? +czpj =0

1 1
= (b2 —ac)p3 +ab-c’p=0 [ p3is irrational]
= b*—ac=0andab-c*p=0
= b*=acandab=c’p
= b* =ac and a’b* =c*p*

2 — 4.2 : 2 — : 292 4.2
= a (ac)—cp [Puttmgb =acina‘h —cp]
= a’c—-c*p*=0
= (a3 —c3p2)c=0

= a’—c’p*=0o0rc=0



Now, a’-c’p*=0

1
2 a
This is not possible as p? is irrational and — is rational.
c
0 a’ —c’p* #0and hence c = 0
Puttingc=01in b* —ac =0, we get b = 0.

1 2
Puttingb=0and c=01in a+bp3 +cp® =0, we geta = 0.

Hence,a=b=c=0.
22.  LHS=tan’ A—tan’B
_sin*A_sn’B
cos’ A cos’B
_sin® Acos” B-cos’ Asin® B
cos’ Acos’ B
_ (1—(:052 A) cos’ B-cos? A(l— cos’ B)
- cos? Acos’ B

_cos’ B—cos’ A
cos® Acos’ B
cos’ B-cos® A _ (1-sin’ B)-(1-sin? A)
cos® Acos’ B cos® Acos’ B

Also,

_sn*A-sin’B
cos® Acos’ B



23.

24.

We have, DB =3CD

Now, BC=BD + CD
= BC=3CD+CD =4CD (Given DB = 3CD)

O CD =EBC
4

Now, in right-angled triangle ABD, we have
AB? = AD? + DB? (1)

Again, in right-angled triangle AADC , we have
AC? = AD? =CD? ..(ii)

Subtracting (ii) from (i), we have

AB’ - AC* =DB*-CD?

2 2
= AB*-AC? = (§ BCJ —[l BC) = [g—ij BC® -8 BC®
4 4 16 16 16

= AB’ - AC? :%BCZ

0 2AB? -2AC*=BC* = 2AB®=2AC?+BC*?

Here, the class intervals are formed by exclusive method. If we make the series an inclusive,
one of the mid-values remain same. So, there is no need to convert the series into an
inclusive form.

Let the assumed mean be A = 749.5 and h = 100.

Calculation of mean

Life time Frequency Mid-values di=xi-A x,—A fiui

u, =
(in hours) fi Xi =Xxi - 749.5 h

_Xx;—749.5

u =
’ 100

300-399 14 349.5 -400 -4 -56
400-499 46 449.5 -300 -3 -138
500-599 58 549.5 -200 -2 -116




25.

600-699 76 649.5 -100 -1 -76
700-799 68 749.5 0 0 0
800-899 62 849.5 100 1 62
900-999 48 949.5 200 2 96
1000-1099 22 1049.5 300 3 66
1100-1199 6 1149.5 400 4 24

N=> f =400 > fu =-138

We have N = 400, A =749.5, h =100 and Zfl.ul. =-138
e 1
0 X:A+h{NZf,.ui}

- 749.5+100x| ~138
400

= 749.5 _138
4

=749.5-34.5=715
Thus, the average life time of a tube is 715 hours.
In order to show that,

1 1 1 1
(cosecx+cotx) sinx sinx (cosecx—cot X)

[t is sufficient to show,

1 1 1 1
+ : - + -
cosecx+CotX (cosecx—cotx) sinx  sinx

1 1 2

(cosecx oot X) + (cosecx o X) Tany e (i)
Now, LHS of above is
1 1 (cosecx — cot x) + (cosecx +cot x)
+ =

cosecx+cotx (cosecx—cotx)  (cosecx—cot x)(cosecx +cot x)

2c0secx
cosec?x — cot? x[ (a+b)(a-b)=a’ _bz}

_2cosecx _ 2
1 snx
RHS of (i)




26.

27.

1 1 1 1
Hence, + =— +—
(cosecx+cotx) (cosecx—cotx) sinx sinx

1 11 1
(cosecx+cotx) sinx sinx (cosecx—cot x)

Or,

If x* + x3 + 8x2 + ax + bis exactly divisible by x2 + 1, then the remainder should be zero.
On dividing, we get
X +x+7

x2—1) x+x*+8x +ax+b

z

X +X
X +7x +ax+b

X +X

Tx*+x(a—1)+b
7x* +7

x[a—i:l—b—?
0 Quotient = x2 + x + 7 and Remainder =x(a-1) + (b - 7)
Now, remainder =20
= x(a-1)+((b-7)=0
= x(a-1)+(b-7)=0x+0
= a-1=0andb-7=0
= a=landb=7
We have,
x-y=1
2x+y=8
Graph of the equationx -y = 1:
We have,
x-y=1 = y=x-landx=y+1
Puttingx =0, we gety = -1
Puttingy = 0, we getx=1

Thus, we have the following table for the points on the line x -y = 1:

x |0 |1
y (-1 10

Graph of the equation 2x + y = 8:



28.

We have,

2x+y=8 = y:8—2xandx:8_Ty

Puttingx =0, we gety =8
Puttingy = 0, we getx=4

Thus, we have the following table for the points on the line 2x + y = 8:

x |0 8
y |8 0

Plotting points A(0, -1), B(1, 0) on the graph paper and drawing a line passing through them,
we obtain the graph of the line represented by the equation x -y = 1.

Plotting points C(0, 8), D(4, 0) 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 = 8.

Clearly, the two lines intersect at P(3, 2). The area enclosed by the lines represented by the
given equations and the y-axis is shaded.

Now, required area = Area of the shaded region

= Area of APAC
1 .
= E(Base X Helght)

= %(AC X PM) [*- PM = x-coordinate of P = 3]

1 9 x 3) =13.5 sq. units
H(ox3)

In ADFG and ADAB, we have



U1=02
UFDG = JADB

So, by AA-criterion of similarity, we have

ADFGLADAB E:E
DA AB
In trapezium ABCD, we have
EF || AB || DC
o, AF_EE
DF EC
AF 3
:> —_—
DF 4
—, AF 1.3
DF 4
AF+DF 7
= =—
DF 4
AD 7 DF 4
= - =— = — =
DF 4 AD 7
From (i) and (ii), we get
E :i = FG = EAB
AB 7 7
In ABEG and ABCD, we have
OBEG = 0OBCD
OB=0B
O ABEG [CABCD
BE EG
= — =
EC CD
3 EG BE 3
= —=— —=—=
7 CD EC 4
= EG :§CD :EXZAB = éAB
7 7 7

Adding (iii) and (iv), we get

FG+EG= iAB +§AB
7 7

=
BE 3 BE 3

[+ AB || DC || EF, 001 and [J2 are corresponding angles]

[Common]

)

{% :%(Given)}

[Adding 1 on both sides]

(i)
...(iii)

[Corresponding angles]
[Common]

[By AA-criterion of similarity]

EC—4 E+1:i+1:}%:2:|

BE 3

..(iv)



29.

= EF = EAB

7
= 7EF = 10AB
We have,
OA=0B
= BC=AC [~ Sides opposite to equal angles are equal]

Let BC = AC = x (say)
Using Pythagoras theorem in AACB, we have
AB2 = AC2 + BC2

= X% + x?
= AB = /2x
(i) We have,
COSA = AC =X = 1
B 2x 2
BC _ x 1
cosB= —=—=—
B V2x 2

O cosA = cosB
(i) We have,

tanA = Eziz1
AC x

tanB = £=i=1
BC x

UJ tanA = tanB

Now, sinA—E——_i andsinB=£=L:
AB 2x 2 AB  2x
0 sinA = sinB
cotA:£:£:1 andcotB=E:£:1
BC x AC x

UJ cotA = cotB

O secA = secB



30.

31.

4 cosecA = cosecB

The area of the tray that is used up in stacking the burfis will be least if the seet seller stacks
maximum number of burfis in each stack. Since each stack must have the same number of
burfis, therefore, the number of stacks will be least if the number of burfis in each stack is
equal to the HCF of 420 and 130.

In order to find the HCF of 420 and 130, let us apply Euclid’s division lemma to 420 and 130

to get
420=130x3+130 (i) 3
130) 420
=390
30

Let us now consider the divisor 130 and the remainder 30 and apply division lemma to get

130=30x4+ 10 ..(ii) 20 13‘5

-120
10

Considering now divisor 30 and the remainder 10 and apply division lemma, we get

30=3x10+0 ..(iii 3
(ii1) 10W
-30

0

Since, the remainder at this stage is zero. Therefore, last divisor 10 is the HCF of 420 and 130.
Hence, the sweet seller can make stacks of 10 burfis of each kind to cover the least area of the
tray.

Rate at which rainwater is collected in the tank = 30 cm3/sec

Time for which water is collected = x seconds

Total amount of water collected = ycm3

a. According to the given condition, linear equation formed is y = 30x

b. The equation in standard form is 30x-y+0=0

c. Values promoted by the members of the society are environmental protection and co-

operation.
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