






Sample Question Paper — 8
SECTION – A

1. 65 = 13 × 5
and 117 = 13 × 9
Hence, HCF = 13
According to question 65m – 117 = 13
⇒ 65m = 13 + 117 = 130

⇒ m =
130
65

 = 2. 1

2. For coincident lines

      1

2

a
a

= =1 1

2 2

b c
b c

⇒
2
4

=
k
8

7
14

=

⇒ k = 4. 1

  3. In the ∆ ABC,

DE || BC        (given)

∴
AD
DB

=
AE
EC

     (By B.PT)

⇒
x

x − 2
=

x
x

+
−

2
1

⇒ x(x – 1) = (x – 2) (x + 2)

⇒ x2 – x = x2 – 4

⇒ x = 4. 1

4. In the distribution, Median class = 20 – 25

Hence, Lower limit of median class = 20

and Model class = 25 – 30

So, Lower limit of modal class = 25

Sum of lower limit of median class and lower limit of modal class = 25 + 20 = 45. 1

SECTION – B
5. Let, f (x) = 2x2 – 5x – 3

Let the zeroes of polynomial are α and β, then

Sum of zeroes α + β =
5
2

, product of zeroes αβ = – 
3
2

According to question, zeroes of x2 + px + q are 2α and 2β

Sum of zeroes = –
coeff. of 
coeff. of 2

x
x

 = 
− p
1

= 2α + 2β = 2 (α + β) = 2 × 
5
2

 = 5 ⇒ p = – 5 1
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Product of zeroes =
Constant

Coeff.  of 2x  = 
q
1

= 2α × 2β = 4αβ = 4 −FHG
I
KJ

3
2

 = – 6

∴ p = – 5 and q = – 6. 1
6. 2x – y = 2

⇒ y = 2x – 2 ...(i)
x + 3y = 15 ...(ii)

Substituting the value of y from (i) in (ii), we get
x + 6x – 6 = 15 1

⇒ 7x = 21

⇒ x = 3
From (i), y = 2 × 3 – 2 = 4

∴ x = 3 and y = 4. 1

7. Since the diagonals of a trapezium divide each other proportionally, we have

OA
OC

=
BO
OD

⇒
x +
x +

5
3

=
x
x

−
−

1
2

1

⇒ (x + 5) (x – 2) = (x – 1) (x + 3)

⇒ x2 – 2x + 5x – 10 = x2 + 3x – x – 3

⇒ 3x – 2x = 10 – 3

∴ x = 7. 1

8. cos 68º + tan 76º = cos (90º – 22º) + tan (90º – 14º) 1
= sin 22º + cot 14º, [∵ cos (90º – θ) = sin θ and tan (90º – θ) = cot θ ]1

9. tan (A + B) = 3  = tan 60º

⇒ A + B = 60º ...(i)½

Again, tan (A – B) =
1
3

 = tan 30º

⇒ A – B = 30º (∵ A > B) ...(ii)½
Adding equations (i) and (ii), we get

2A = 90º ⇒ A = 
90
2

º
 = 45º

Putting this value of A in equation (i), we get
B = 60º – A = 60º – 45º = 15º

Hence, A = 45º and B = 15º. 1

10. Class Cumulative frequency

More than 50 60

More than 60 48

More than 70 30

More than 80 20

More than 90 5 2
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SECTION – C

11. The bells will next full to gether after time equal to LCM (9, 12, 15) 1

To find L.C.M. (9, 12, 15).

9 = 3 × 3

12 = 2 × 2 × 3

15 = 3 × 5 1

∴ L.C.M. = 3 × 3 × 2 × 2 × 5 = 180 minutes

The bells will toll together after 180 minutes. 1

12. By Euclid’s division algorithm, 510 = 92 × 5 + 50

92 = 50 × 1 + 42

50 = 42 × 1 + 8

42 = 8 × 5 + 2 1

8 = 2 × 4 + 0.

HCF (510, 92) = 2

92 = 22 × 23

510 = 2 × 3 × 5 × 17

LCM = 22 × 23 × 3 × 5 × 17 = 23460

HCF × LCM = 2 × 23460 = 46920 1

Product of two given numbers = 510 × 92

⇒ HCF × LCM = Product of two given numbers. 1
13. Given,

α + β = 24 ...(i)
α – β = 8 ...(ii)

Adding equations (i) and (ii), we get
2α = 32

⇒ α = 16
Put the value of α in equation (i)

16 + β = 24
β = 24 – 16 = 8 1

Hence, the quadratic polynomial is = x2 – (Sum of zeroes) x + (Product of zeroes)
= x2 – (α + β) x + αβ
= x2 – (16 + 8) x + (16) (8)
= x2 – 24x + 128

Verification : α + β =
−b
a

 = – 
Coeff.  of 

Coeff.  of 2
x

x

⇒ 24 = − −FHG
I
KJ

24
1 1

and αβ =
c
a

 = 
Constant

Coeff.  of 2x

⇒ 128 =
128
1

Hence, the relationship is verified . 1
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14. Let the monthly rent of the house be ` x and the mess expenditure per head per month be ` y.

According to the given condition,

 x + 2y = 3900 ...(i)

x + 5y = 7500 ...(ii) 1

Subtracting equation (ii) from equation (i), we get

– 3y = – 3600

⇒ y =
3600

3
 = 1200 1

Putting this value of y in eqn. (i), we get

x + 2400 = 3900

⇒ x = 3900  – 2400

= 1500

Hence, monthly rent = ` 1500 and mess expenditure per head per month = ` 1200. 1

15. Given :
PS
SQ

= PT
TR

∠PST = ∠PRQ
To prove : ∆PQR is isosceles triangle.

Proof :
PS
SQ =

PT
TR

By converse of B.P.T., we get ST || QR 1

∴ ∠PST = ∠PQR (Corresponding angles)1

∴ ∠PST = ∠PRQ (Given)

But ∠PQR = ∠PRQ

So, ∆PQR is an isosceles triangle. Proved     1

16. ABCD is a rhombus, ∴   AO = OC = x (say), BO = OD = y (say) and ∠AOB = 90º

⇒ AB2 = OA2 + BO2 = x2 + y2 (By Pythagoras theorem) 1

Similarly, AD2 = x2 + y2 = BC2 = CD2 1

∴ AB2 + BC2 + CD2 + DA2 = 4(x2 + y2)

= (2x)2 + (2y)2

= AC2 + BD2 Proved. 1
17. We know that,

sec (90º – θ) = cosec θ, tan (90º – θ) = cot θ, cot (90º – θ) = tan θ, cosec (90º – θ) = sec θ 1

Hence, cosec 
sin .sec (90º – )tan tan (90º– )

–
(90° – )cos .cot (90° –  ) cot
q q q q

q q q q  = 
sin .cos .tan

sec .cos .tan
cot
cot

θ θ θ
θ θ θ

θ
θ

ec  
− 1

=
sin

sin
tan

cos
cos .tan

θ
θ

θ

θ
θ θ

× ×

×
−

1

1
1  = 1 – 1 = 0. 1

P

Q R

S T

A

B D

C

O 

x

y
x

y
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18. Let ∆ABC is an equilateral triangle, and
AB = BC = AC = 2a
AD ⊥ BC

AD is also median. In equilateral ∆ ABC
CD = a = BD
∠A = ∠B = ∠C = 60º 1

In ∆ADC, AC = 2a
DC = a

∴ AD = ( ) ( )2 32 2 2a a a− = 1

= 3 a

∴ sin 60º =
AD
AC

=
3

2
a

a

∴ sin 60º =
3

2
· 1

19. Classes xi fi xifi

0 – 6 3 10 30

6 – 12 9 p 9p

12 – 18 15 4 60

18 – 24 21 7 147

24 – 30 27 q 27q

30 – 36 33 4 132

36 – 42 39 1 39

Total Σfi = 26 + p + q Σxifi = 408 + 9p + 27q

Given, Σfi = 40,
⇒ 26 + p + q = 40
⇒ p + q = 14 ...(i)½

∴ Mean, x– =
Σ
Σ
x f
f
i i

i
½

14·7 =
408 9 27

40
+ +p q

588 = 408 + 9p + 27q 1
180 = 9p + 27q

p + 3q = 20 ...(ii)
Subtracting eq. (i) from eq. (ii), we get

2q = 6
⇒ q = 3 ½
Putting this value of q in eq. (i), we get

p = 14 – q = 14 – 3 = 11 ½
20. According to question mode = 24·5

and mean = 29·75
The relationship connecting measures of central tendencies is :

3 Median = Mode + 2 Mean 1
3 Median = 24·5 + 2 × 29·75

= 24·5 + 59·50 1
3 Median = 84·0

∴ Median =
84
3

= 28. 1

A

B D C
60º
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SECTION – D

21. n3 – n = n(n2 – 1) = n(n + 1) (n – 1) = (n – 1) n(n + 1)

= product of three consecutive positive integers.

Now, we have to show that the product of three consecutive positive integers is divisible by 6.
We know that any positive integer a is of the form 3q, 3q + 1 or 3q + 2 for some positive integer q.
Let a, a + 1, a + 2 be any three consecutive integers. ½
Case I. If a = 3q.

a(a + 1) (a + 2) = 3q(3q + 1) (3q + 2)
= 3q (even number, say 2r) = 6qr,

(∵ Product of two consecutive integers (3q + 1) and (3q + 2) is an even integer)
which is divisible by 6. 1

Case II. If a = 3q + 1.

∴ a(a + 1) (a + 2) = (3q + 1) (3q + 2) (3q + 3)

= (even number say 2r) (3) (q + 1)

= 6r (q + 1), 1

which is divisible by 6.

Case III. If a = 3q + 2.

∴ a(a + 1) (a + 2) = (3q + 2) (3q + 3) (3q + 4)

= multiple of 6 for every q

= 6r (say), 1

which is divisible by 6.

Hence, the product of three consecutive integers is divisible by 6. ½
22. Since 3x2 – 5 divides f(x) completely

∴ (3x2 – 5) is a factor of f (x)

3(x2 – 
5
3

) is a factor of f (x)

∴ x x−
F
HG

I
KJ +
F
HG

I
KJ

5
3

5
3

 is a factor of f (x)

∴
5
3

 and –
5
3

 are zeroes of f (x) 1

                3x2 – 5 ) 3x4 + 3x3 – 11x2 – 5x + 10 ( x2 + x – 2
                       3x4        –   5x2

                      –              +
                                3x3 –   6x2 – 5x

                                3x3            – 5x
                                    –                 + 1½

                                       – 6x2 + 10

                                       – 6x2 + 10
                                       +       –
                                             ×
∴ (x2 + x – 2) is a factor of p(x)

∴ (x2 + 2x – x – 2) is a factor of p(x)

(x + 2) (x – 1) is a factor of p(x) 1
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∴ – 2 and 1 are zeroes of p(x) 1

∴ all the zeroes of p(x) are 
5
3

, – 
5
3

, – 2 and 1. ½

23. x – y = 1  ⇒  y = x – 1

x 2 3 – 1

y 1 2 –2 ½

2x + y =8 ⇒ y = 8 – 2x

x 2 4 0

y 4 0 8 ½

Plotting the above points we get the graphs of the equations x – y = 1 and 2x + y = 8.

–4 –3 –2 –1 1 2 3 4 5 6 7

y'

–1
–2
–3

1
2

3

5

4

x' x

y

(0, – 1)

6

7

8

A
(3, 2)

x
y

 – 
 =

 1

2  +  = 8x y

0

(0, 8)

(2, 4)

(2, 1) (4, 0)

(–1, –2)

1

Clearly, the two lines intersect at point A (3, 2). 1

∴ Solution of given equations is x = 3, y = 2.

Again, x – y = 1 intersects y-axis at (0, –1) 1

and    2x + y = 8 intersects y-axis at (0, 8).

24. 2x – y = 1    ⇒     y =  2x – 1

x 0 1 3

y – 1 1 5 ½

and x + 2y = 13    ⇒     y = 
13

2
− x
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x 1 3 5

y 6 5 4 ½

Plotting the above points we get the graph of above equations.

–4 –3 –2 –1 1 2 3 4 5 6 7

y'

–1
–2
–3

1
2

3

5

4

x' x

y

6

7

8

0–5–6

–4
–5
–6
–7

8
2

 –
 

 =
 1

x
y

(1, 6)

(3, 5)

(5, 4)

x y + 2  = 13

(1, 1)

(0, –1)
B

1

Clearly, two lines intersect at point A (3, 5).
Hence, x = 3 and y = 5 is the solution of above equations. 1
ABC is the triangular shaded region formed by the lines and the y-axis. 1

25. Given : ABC is a triangle in which DE || BC.

To prove :
AD
BD

=
AE
CE

Construction : Draw DN ⊥ AE and EM ⊥ AD. Join BE and CD. 1

Proof : In ∆ADE, area (∆ADE) =
1
2

 × AE × DN ...(i)

area (∆DCE) =
1
2

 × CE × DN ...(ii)

Divide (i) by (ii)
∆
∆

area ( ADE)
area ( DCE) =

1
2

× ×

× ×

AE DN

1
2

CE DN

⇒
area ( ADE)
area ( DEC)

∆
∆

=
AE
CE

...(iii) 1

area (∆ADE) =
1
2

 × AD × EM ...(iv)

area (∆DEB) =
1
2

 × EM × BD ...(v)

Divide (iv) by (v),
area ( ADE)
area ( DEB)

∆
∆ =

1
2

AD EM

1
2

BD EM

× ×

× ×

A

M N

D E

B C
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⇒
area ( ADE)
area ( DEB)

∆
∆ =

AD
BD

...(iv) 1

∆DEB and ∆DEC lies on the same base DE and between same parallel lines DE and BC.
∴ area (∆DEB) = area (∆DEC)

From equation (iii),
area ( ADE)
area ( DEB)

∆
∆

=
AE
CE

...(vii)

From equations (vi) and (vii), we get
AE
CE

=
AD
BD

· Proved. 1

26. Given : The line segment XY is parallel to side AC of ∆ABC. XY divides ∆ABC in to two parts equal
in area.
To find : In ∆BAC and ∆BXY, ∠B = ∠B (Common)

∠BAC = ∆BXY (Corresponding angles)
∴ ∆BAC ~ ∆BXY (By AA similarity) 1

We have,
ar ( BAC)
ar ( BXY)

∆
∆ =

BA
BX

2F
HG

I
KJ

(∵ ratio of areas of similar triangles is proportional to the squares on the sides of the triangles)

2 ar ( BXY)
ar ( BXY)
× ∆

∆ =
AB
BX

F
HG

I
KJ

2

1

⇒
AB
BX

= 2

⇒
BX
AB

=
1
2

⇒ 1 – 
BX
AB

= 1 – 
1
2

1

⇒
AB BX

AB
−

=
2 1

2
−

AX
AB

=
2 1

2
−

· 1

27.  Given : cos θ + sin θ = p and sec θ + cosec θ = q
∴ LHS = q(p2 – 1) = (sec θ + cosec θ) [(cos θ + sin θ)2 – 1]

= (sec θ + cosec θ) [1 + 2 sin θ cos θ –1]

=
1 1

cos sinθ θ
+F

HG
I
KJ  (2 sin θ cos θ] 2

=
sin cos
cos sin

θ θ
θ θ
+

 × 2 sin θ cos θ

= 2(sin θ +cos θ) 1
= 2p
= RHS. Proved. 1

28. LHS = (sin A + sec A)2 + (cos A + cosec A)2

= sin cos cos sinA A A A+FH IK + +FH IK1 12 2
½
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=  sin2 A + 
1
2cos A

 + 2 sin
cos

A
A

 + cos2 A + 
1
2sin A

 + 2 
cos
sin

A
A

½

= sin2 A + cos2 A + 
1 1

22 2sin cos

sin
cos

cos
sinA A

A
A

A
A

+ + +F
HG

I
KJ

= 1 + 
sin cos

sin cos

sin cos
sin cos

2 2

2 2

2 2
2

A A

A A

A A
A A

+
+

+F
HG

I
KJ 1

= 1 + 
1 2

2 2sin cos sin cosA A A A
+

= 1
1 2

+F
HG

I
KJsin cosA A

= (1 + sec A.cosec A)2. Proved.

29. Let cot θ = x, 3 cot2 θ – 4 cot θ + 3  = 0 becomes

3 x2 – 4x + 3 = 0 1

or (x – 3 ) ( 3 x – 1) = 0

∴ x = 3  or 
1
3

1

⇒ cot θ = 3  or cot θ = 
1
3

∴ θ = 30º or θ = 60º

If θ = 30º, then cot2 30º + tan2 30º = ( )3
1
3

3
1
3

2
2

+
F
HG

I
KJ = + = 

10
3

1

If θ = 60º, then cot2 60º + tan2 60º = 
1
3

3
1
3

3
2

2F
HG

I
KJ + = +( ) = 

10
3

1

30. (i) Here class intervals are not in inclusive form. So, we first convert them in inclusive form by

subtracting 1/2 from the lower limit and adding 1/2 to the upper limit of each cases. where h is the

difference between the lower limit of a class and the upper limit of the preceding class. The given

frequency distribution in inclusive form is as follows :

Age (in years) No. of cases

4·5 -14·5 6

14·5 -24·5 11

24·5 -34·5 21

34·5 -44·5 23

44·5 -54·5 14

54·5 -64·5 5

It is clear from the table that the modal class is 34·5 - 44·5. 1
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Here, l = 34·5, h = 10, f1 = 23, f0 = 21, f2 = 14 1

Now, Mode = l
f f

f f f
h+

–
2 –

0

0

1

1 2–
×

⇒ Mode = 34 5 10⋅ ×+ 23 – 21
46 – 21 – 14

= 34·5 + 
2

11
× 10

= 34·5 + 1·81 = 36·31 1

(ii)  Mode of grouped data. 1

(iii) Habits of neatness and cleanliness help us lead a healty life. 1

31. Classes More than or equal to c.f.

0 – 10 0 60
10 – 20 10 55
20 – 30 20 46
30 – 40 30 36
40 – 50 40 24
50 – 60 50 16
60 – 70 60 9
70 – 80 70 4 2

More than ogive is as under :

60

50

40

30

20

10

0
10 20 30 40 50 60 70

(0, 60)
(10, 55)

(20, 46)

(30, 36)

(40, 24)
(50, 16)

(60, 9)

(70, 4)

Scale
-axis
-axis

x
y 1 cm = 10 unit

Lower Limits
80

y

x

c.f.

2

qq
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