CBSE Board
Class IX Mathematics

Sample Paper 3
Time: 3 hrs Total Marks: 80

General Instructions:

1. All questions are compulsory.

2. The question paper consists of 30 questions divided into four sections A, B, C, and D.
Section A comprises of 6 questions of 1 mark each, Section B comprises of 6 questions
of 2 marks each, Section C comprises of 10 questions of 3 marks each and Section D
comprises of 8 questions of 4 marks each.

3. Use of calculator is not permitted.

Section A
(Questions 1 to 6 carry 1 mark each)

1. If (\/§+ \/g)z =a+b \/ﬁ then find the values of a and b.

2.  p(x) =cx +dis azero polynomial. What is the value of x?

3. In the given figure, PQRS is a parallelogram having base PQ = 6 cm and perpendicular
height is also 6 cm, Find the area of APTQ?

5 T

OR

ABCD is a parallelogram having an area of 60 cm?2. P is a point on CD. Calculate the
area of A APB.

4.  Check whether (%, 0) is the solution of the equation 2x +y = 1?

OR
If (4, 19) is a solution of the equation y = ax + 3 then find the value of a.

5. Define Median of a triangle.
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6. ABCD is a parallelogram. If OA and OB are the angle bisectors of the consecutive
angles, then mZAOB =?

Section B
(Questions 7 to 12 carry 2 marks each)

p

7.  Express 0.975in the form £, where p and q are integers and q # 0.
q
8.  Factorise: x* +12+2—2x—z
X X

9. Inthe figure below, BC = AC = AD and £ DAE = 75°. Find the value of y.

E

A
7h°

i\l

L

10. In the figure, AD is the bisector of £A; prove that AB > BD.
A

In APQR, PR >PQ and T is a point on PR such that PT = PQ. Prove that QR > TR.
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T
Q R
11. The total surface area of a cube is 294 cm?2. Find its volume.
OR

Find the volume of a cube whose diagonal is +48 cm.

12. Check which of the following are solutions of the equation 7x - 5y = -3.
i (-1,-2)
ii. (-4,-5)

Section C
(Questions 13 to 22 carry 3 marks each)

f -2
13. Evaluate: V(343)

OR
1 _1 2
Evaluate \/;%— 0.01 2— 273
14. What is the zero of the polynomial p(x) = (a2 + b2) x + (a-b)2 + (a + b)??
15. Use a suitable identity to factorise 27p3 + 8q3 + 54p2q + 36p q2.

16. In the figure, sides QP and RQ of APQR are produced to points S and T respectively.
If ZSPR=135°and £ PQT =110°, then find £ PRQ.

i
<
‘ l

17. Prove thatin an isosceles triangle the angles opposite to the equal sides are equal.
OR
Prove that the medians corresponding to equal sides of an isosceles triangle are equal.

Get More Learning Materials Here : & m &N www.studentbro.in



18. Fifty seeds each were selected at random from 5 bags of seeds, and were kept under
standardized conditions favorable to germination. After 20 days, the number of seeds
which had germinated in each collection were counted and recorded as follows:

Bags 1 |2 3 4 5

Number of germinated seeds |40 |48 |42 |39 |41

What is the probability of
i. More than 40 seeds germinating in a bag?
ii. 49 seeds germinating in a bag?
iii. More than 35 seeds germinating in a bag?
OR

A survey was undertaken in 30 classes at a school to find the total number of fail
students in each class. The table below shows the results:

No. of fail students 0 1 2 3 4 5

Frequency (no. of
classes)
A class was selected at random.
(a) Find the probability that the class has 2 fail students.
(b) What is the probability that the class has at least 3 fail students?
(c) Given that the total number of students in the 30 classes is 960, find the
probability that a student randomly chosen from these 30 classes is fail.

1 2 5 12 8 2

19. In the figure, O is the centre of the circle, OM L BC, OL L AB, ON L ACand OM =ON =
OL.

Is AABC equilateral? Give reasons.

20. Show that if the diagonals of a quadrilateral are equal and bisect each other at right
angles, then it is a square.

21. The relative humidity (in %) of a certain city for a month of 30 days was as follows:
98.1 | 986 | 99.2 | 903 | 865 | 953 | 929 | 963 | 94.2 | 951

97.3 89.2 92.3 97.1 93.5 92.7 95.1 97.2 93.3 95.2

89 96.2 92.1 84.9 90.2 95.7 98.3 97.3 96.1 92.1
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i. Construct a grouped frequency distribution table with classes 84 - 86, 86 - 88
ii. Which month or season do you think this data is about?
iii. What is the range of this data?

22. A hemispherical bowl, made of steel, is 0.25 cm thick. The inner radius of the bowl is 5
cm. Find the outer curved surface area of the bowl.
OR

50 cylindrical pillars of a hall are to be painted. The diameter of each pillar is 5 m and the
height is 21 m, what will be the cost of painting them at the rate of Rs 4.50 per m?2?

Section D
(Questions 23 to 30 carry 4 marks each)

1 1 1 1

1
3-V8 B-7 76 65 -2

23. Find the value of

24. How does Euclid's fifth postulate imply the existence of parallel lines? Give a
mathematical proof.

1 1
25. Findx3+y3whenx= ——— andy= ———.
3-22 3+22
OR
Ifp+gq=8andp-q=4,find:

(1) pq, (ii) p* + g2

26. In the given figure, AC = AE, AB = AD and / BAD = Z EAC. Prove that BC = DE.

E

B D &
OR

In A ABC, AB = AC and the bisectors of angles B and C intersect at point O. Prove that
BO = CO and the ray AO is the bisector of angle BAC.
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27. A garden is in the shape of quadrilateral. The sides of the garden are 9 m, 40 m, 28 m
and 15 m, respectively, in consecutive order, and the angle between the first two sides
is a right angle. Find the area of the garden.

OR
A horse is tied with a 21 m long rope to the corner of a field which is in the shape of an
equilateral triangle. Find the area of the field over which it can graze.

28. If Ois the centre of the circle, find the value of x in the following figure.
P

29. Construct a triangle having a perimeter of 12.5 cm and angles in the ratio of 3: 4: 5.

30. Draw the graph of the linear equation x + 2y = 8. From the graph, check whether
(-1, -2) is a solution of this equation.
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CBSE Board
Class IX Mathematics
Sample Paper 3 - Solution

Time: 3 hrs Total Marks: 80

Section A

LHS :(\/§+\/€)2 :(«/g)2+2\/§\j6_+ (\/5)2 (a+ b)2 =a’+ 2ab + b?
=5+2./30+6

—11+ 230

On compairing with R.H.S,

a+bﬁ :11+2«@

s,a=1landb=2

2. Since, p(x) is a zero polynomial,
S px)=0
sLex+d=0
soex=-d

_—d

T

S X

3. InAPTQ, base = PQ = 6 cm and height = 6 cm
.. Area of APTQ = %x base x height = % x 6 x6=18cm?
OR

A B
ar (AAPB) = % x ar(parallelogram ABCD)

(The area of a triangle is half that of a parallelogram on the same base and between
the same parallels)

ar( A APB) = i x 60 cm? = 30 cm?
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4.  Substituting x = 5 and y = 0 in the equation 2x+y =1

~2xlio=1
2

L1=1
Since, L.LH.S =R.H.S
The values of x and y are satisfying the given equation.

Therefore, (%, 0) is the solution of 2x +y = 1.

OR
(4, 19) is a solution of the equation y = ax + 3 then (4, 19) must satisfy the equation.
~19=4x+3
~4a=16
na=4

5. Median of a Triangle: A median of a triangle is the line segment that joins any vertex
of the triangle with the midpoint of its opposite side. In the given Triangle, the Median
from A meets the midpoint of the opposite side, BC at point D.

6. Inaparallelogram, the sum of consecutive angles are Supplementary.
Here ABCD is a parallelogram,
~ /A + /B =180°
1LA+14B =90°
2 2
In AAOB,

Z/AOB+~Z0BA+Z0AB=180°

.. ZAOB+ ? + % =180° ...(~ OA and OB are the angle bisectors of ZA and £B)

~.ZAO0B+90° =180°
. ZAOB=90°
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Section B

7. Letx= 0.975=0.975975975 ...(1)
On multiplying both sides of equation (1) by 1000:
1000x =975.975975 ...(2)
On subtracting equation (1) from equation (2),
999x =975

999 333

xz+lz+2—2x—z
X X

= x2+%+2j—2(x+lj
X X
2
= x+lj —2(x+lj
X X
= x+l)(x+l—2)
X X

9. Here LADC=y= ZACD
Ext. ZACD= ZABC+ £ZBAC
~2/ZBAC= LZACD =y

= /BAC=Y

2
%+ (180° - 2y) = 180° - 75°
= %+ 180° - 2y = 180° - 75

y
= = -2y=-75°
2 y
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i

10. AD is the bisector of £A
.. £BAD = 2CAD
Exterior 2BDA > 2CAD
.. £BDA > £BAD
= AB>BD (side opposite the bigger angle is longer)

OR

In APQT, we have

PT =PQ .. (1)

In APQR,

PQ + QR >PR

PQ+ QR>PT+ TR

PQ+QR>PQ+ TR [Using (1)]

QR>TR
Hence, proved.

11. Let T be the length of the cube.
Now, T.S.A. of the cube = 294 cm? ...(given)

o 612=294
2 =249
6

. Side (1) =7 cm.
Volume of cube=1x1x1=7x7 x 7 =343 cm3

OR
Given that:
Diagonal of a cube = /48 cm
ie, J3 x1= /48 [ Diagonal of cube = J3 x1]

._.
1

B SR
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12. Given equation is 7x - 5y = -3
i (-1,-2)
Putting x = -1 and y = -2 in the L.H.S. of the given equation, we get
7x-5y=7(-1)-5(-2)=-7+10=3 #RH.S.
.. LH.S.# RH.S.
Hence, (-1, -2) is not a solution of this equation.

ii. (-4,-5)
Putting x = -4 and y = -5 in the L.H.S. of the given equation, we get
7x -5y =7(-4) - 5(-5) =-28 +25=-3=R.H.S.
- LH.S.=RH.S.
Hence, (-4, -5) is a solution of this equation.

Section C

13.
Y(343)”
= (343)%/3

(7)Y 23

?SK 273

1
49

1 _1 2
Z+001 2 — 273

7—2

OR

1l
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14. p(x)=0
= @*+b?)x+(a-b)2+(a+b)?=0
= @2 +b?)x+ @%+b2-2ab)+@%+b2+2ab)=0
= @%+b?)x+2a2+b?)x=0
= @%+b?)x=-2 @2+ b?)
=>XxX=-2

Thus, the zero of the given polynomial is -2.

15. 27p3 +8q3 + 54p2q + 36pq?
= (3p)* + (29)° + 18pq(3p + 2q)
=(3p)* +(29) + 3 x 3p x 2q (3p + 2q)
=(3p+2q)3[(a+b)3=a3+b3+3ab(a+b)wherea=3pandb=2q]
=(3p +2q)(3p +2q)(3p + 2q)

16. «SPR + £QPR =180° (Linear Par)
= £135° + QPR = 180°
= £QPR = 45°
In APQR,
£2TQP =2QPR + £PRQ [Exterior angle property]
= 110°=45° + £PRQ
= £PRQ =110°-45°=65°

17. Let ABC be an isosceles triangle with AB = AC.

Construction: Draw the bisector AO of ZA.

A

B - C

In AABO and AACO, we have:

AB=AC (Given)

AO =0A (Common)

£BAO = 2£CAO (By Construction)

AARN ~ AACN Mys CAC rAanariinne,n rritarial — /R — /(C My " DCM™
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OR

Let ABC be an isosceles triangle with AB=AC.

Let D and E be the mid points of AB and AC.

Join BE and CD.

Then BE and CD are the medians of this isosceles triangle.
In AABE and A ACD

AB=AC (given)

AD=AE (D and E are mid points of AB and AC)

/A= /A (common angle)

Therefore, A ABE = A ACD (SAS criteria)

Hence, BE = CD c.s.c.t

18.  Total number of bags is 5.
i. Number of bags in which more than 40 seeds germinated out of 50 seeds is 3.

P(germination of more than 40 seeds in a bag) = g= 0.6

ii. Number of bags in which 49 seeds germinated = 0

P(germination of 49 seeds in a bag) = g= 0

iii. Number of bags in which more than 35 seeds germinated = 5

The required probability = g =1

OR

Let S be the sample space.

Thus, n(S) =30

(a) Let A be the event of a class having 2 fail students.
~.n(A)=5

- pa)=> -1
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(b) Let B be the event of a class having at least 3 fail students.
~nB)=12+8+2=22
I, S
30 15

(c) First find the total number of fail students:

No. of failure students, x 0/1 2|3 /|45
Frequency, f (no. of classes) 1,2 512, 8 | 2
fx 0 2 /10 36 3210

Total number of fail students =2 + 10 + 36 + 32 + 10 =90

Here, the sample space is the total number of students in the 30 classes, which
was given as 960.

Let T be the sample space and C be the event that a student is fail.

n(T) = 960

n(C) =90

L. P(C):ﬂ:i
960 32

19. OL | AB,OM | BCand ON | AC
OM =0ON = 0L
Perpendicular distances of chords from the centre of a circle are equal.

A

BWC

= AB = BC = AC [chords equidistant from the centre of a circle are equal.]
~ AABC is an equilateral triangle.

20. Letus consider a parallelogram ABCD in which the diagonals AC and BD intersect
each other at O.

X

D C
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Given that the diagonals of ABCD are equal and bisect each other at right angles. So,
AC=BD, 0A=0C,0B=0Dand mZAOB = m«ZBOC = mZCOD = mZAOD =90°. To
prove ABCD is a square, we need to prove ABCD is a parallelogram, AB = BC = CD = AD
and one of its interior angle is 90°.

Now, in AAOB and ACOD

A0 =CO (Diagonals bisect each other)
OB=0D (Diagonals bisect each other)
ZAOB = ZCOD (Vertically opposite angles)
~ AAOB =ACOD (SAS congruence rule)
~AB=CD (by CPCT) - (1)
And Z0AB = Z0CD (by CPCT)

But these are alternate interior angles for line AB and CD and alternate interior angle
are equal to each other only when the two lines are parallel.

~AB|| CD - (2)

From equations (1) and (2), we have

ABCD is a parallelogram

Now, in AAOD and ACOD

A0 =CO (Diagonals bisect each other)
ZAOD = ZCOD (Given that each is 909)
OD=0D (common)

~ AAOD = ACOD (SAS congruence rule)

~ AD =DC -~ (3)

But, AD = BC and AB =CD (opposite sides of parallelogram ABCD)
~AB=BC=CD=DA

So, all the sides quadrilateral ABCD are equal to each other

Now, in AADC and ABCD

AD =BC (Already proved)
AC=BD (given)

DC=CD (Common)

~ AADC = ABCD (SSS Congruence rule)
~ ZADC = ZBCD (by CPCT)

But mZADC + mZBCD = 180° (co-interior angles)
= mZADC + mZADC = 180°

= 2/ADC =180°

= m«ADC =90°

Nne nfintarinr ancla nf ARCN nuadrilateral ic a richt ancla
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Now, we have ABCD is a parallelogram, AB = BC = CD = AD and one of its interior
angle is 90°. Therefore, ABCD is a square.

21.
i. To construct a grouped frequency distribution table of class size 2.
Class intervals will be as follows 84 - 86, 86 — 88, 88 — 90, and so on.

Relative humidity (in %) | Number of days (frequency )
84 - 86

86 - 88

88-90

90 -92

92 -94

94 - 96

96 - 98

98 - 100

Total 30

N e N RN NI SCRI NCRIN

ii. Since relative humidity is high so the data must be of a month of rainy season.
iii. Range of data = maximum value - minimum value = 99.2 - 84.9 = 14.3

22. Inner radius of hemispherical bowl =5 cm
Thickness of the bowl = 0.25 cm
~ Outer radius (r) of hemispherical bowl = (5 + 0.25) cm = 5.25 cm

Outer C.S.A. of hemispherical bowl = 2mtr2 = 2 x % x(5.25)* =173.25 cm?

Thus, the outer curved surface area of the bowl is 173.25 cm?.
OR

Diameter of each pillar =5 m
Radius (r) =2.5m
Height (h) =21m
LSA.oflpillar=2x n xrxh
=2x % x2.5x21
=330 m?

. L.S.A. of 50 pillars =330 x 50
=16500 m?

Cost of painting the pillars = 16500x Rs 4.50
=Rs 74250
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Section D

23.

1 1 3+48 3+48
3f5’,f3+f983+\/g

1 1 NB+\7 _B+V7T_ g
NGE AN A e e A
1 1 V7446 _\7+6

N e A mraa (A
1 1 \/_+\/__Jg+\/_ff
Jo-J5 Jo-5 Vo5 6-5

1 1 \/§+2\/§+2\/—2
-2 5-2 J5+2 5-4

1 1 1 1 1

3-\8 VBT \7-v6 6-5 52
=348~ (V8 +7)+(V7 +6) (V6 -5)+ (V5 +2)

=5

24. Euclid's 5t postulate states that:

If a straight line falling on two straight lines makes the interior angles on the same
side of it taken together less than two right angles, then the two straight lines, if
produced indefinitely, meet on that side on which the sum of angles is less than two

right angles.

This implies that if n intersects lines | and m and if Z1 + £2 < 1809, then £3 + £4 >
1800. In that case, producing line 1 and further will meet in the side of Z1 and <2
which is less than 180e.

If £Z1+ £2 =180, then £3 + £4 = 1800

In that case, the lines | and m neither meet at the side of £1 and Z2 nor at the side of
/3 and Z4 implying that the lines 1 and m will never intersect each other. Therefore,
the lines are parallel.
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25.
1

T3z

1 3422
T3.22 31242
34242

~ 9-8

=3+242

And,

1
YN
1 3-2\2
31242 3-242
3-242
= =3-22
9-8 V2
—=x+y=3+242+3-2J2=6

:3xy:(3+2J§x3—246):9—8:1

:>x3+y3 :(X+y)3 -3xy(x+Yy)
=6°-3.1.6
=216-18
=198

OR

(D) (p +q)* = (8)?
p?+ g%+ 2pq = 64 (1)
(P-q)?=(4)
p*+q?-2pq=16
p2+qg¢=16+2pq ..(ii)
Using (ii) in (i), we get:
16 + 2pq + 2pq = 64
= 4pq=64-16=48
=~ pq=12
(ii) Putting pq = 12 in (i) we get:
p2+q2=64-2(12)=64-24=40
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26. Join DE.

A
“‘
r
B D C
/ BAD = Z EAC
Z BAD + Z/ DAC = ZEAC + £ DAC
Z/BAC = / DAE ~--reenv (i)
In AABC & A ADE

AB = AD (Given)

2 BAC = Z DAE (from (i))

AC =AE

So, By SAS congrience criteria
AABC = AADE

BC = DE (CPCT)

OR

In A ABC,
Since AB = AC
« C= 2/ B (angles opposite to the equal sides are equal)
BO and CO are angle bisectors of #B and « Crespectively
Hence, £ ABO=~20BC=2BCO = £ZACO
Join AO to meet BC at D
InA ABO and A ACO and
A0 =A0
AB = AC
Z£C=«B
Therefore, A ABO = A ACO (SAS criteria)
Hence, « BAO=«CAO
= AO bisects angle BAC
InA ABO and A ACO
AB = AC
A0 =AO0
2 BAD = 2 CAD (proved)
A ABO = A ACO (SAS criteria)
Therefore,

Get More Learning Materials Here : & m &N www.studentbro.in



27. Let ABCD be the garden.

C
28 m

40 m

15m

A ABC,

AC2=92+402=1681

AC=41

Area of the garden = Area of A ABC + area of AACD

Area of A ABC :%><b><h:%><9><40=180cm2

Area of AACD= \js(s —a)(s—b)(s—c)

{..5215+28+41:42m}

..Area of AACD =\/42><27x14><1 =7%x3%x3x2=126m*
~- Area of the garden = 180 + 126 = 306 m?2.

OR
A horse tethered to the corner of an equilateral triangle by a rope

can graze the quarter of a circle with radius =
Length of the rope = 21m

Each angle of an equilateral triangle=60"

2
. . . nr
The Area of a the sector of a circle with radius r =T

The Area of a the quarter of a circle with radius 21 m

The Area of a Sector with radiusr = X TIr

00

60° 1 22

The Area of a Sector with radius 21m = 0 x 7:(21)2 = gx7x 441 =231m*

28. We have mzAOC = 120°
By the degree measure theorem,
mz£AOC = 2mzAPC
- 120°=2mzAPC

- w7 ADC — £NO
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Now, mzAPC + mzZABC = 180° ...(Opposite angles of a cyclic quadrilateral)
. 60°+ mzABC = 180°

.. mzABC =180° - 60° = 120°

mz£ABC + mzDBC = 180° ....(Linear pair of angles)

- 120° +x° =180°

- x=180°-120° = 60°

29. The angles of the triangle are:

msZA= i>< 180°=45°
12
4
m/ZB=—x180°=60°
12
5
m/B=—x180°=75°
12

Steps of construction:

(a) Draw a line PQ = 12.5 cm.

(b) At P, construct m£SPQ = 60° and at Q, construct mZRQP = 75°.
(c) Draw the bisectors of Z/SPQ and ZRQP, intersecting at A.

(d) Draw perpendicular bisectors of AP and AQ and cause them to intersect PQ at B
and C respectively.

(e) Join A to B and A to C. AABC is the required triangle.
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From the graph it is clear that (-1, -2) does not lie on the line.
Therefore, (-1, —2) is not a solution of line x + 2y = 8.
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