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Section-A

1. The coordinates of one end point of a diameter of a circle are (4, — 1) and the coordinates of the centre of
the circle are (1, — 3). Find the coordinates of the other end of the diameter.
2. Find the roots of the quadratic equation x2 + 22x -6=0 by using the quadratic formula.
OR

Show that the roots of the equation x? + ax — 4 = 0 (where a € R) are real and distinct

sin 30° + tan 45° — sec 60°
cosec 30° — cot 45° — cos 60°

OR
Find the value of the expression (cosf — 1)(1 + cos8) (1 + cot20).

3. Find the value of expression

4, Findthe11‘htermoftheAP:—5,_75,0,2,...
5. AABC and APQR are similar triangles such that ZA = 32° and £ZR = 65°, then find ZB.
6. Write the statement of fundamental theorem of arithmetics.
Section-B
7. Show that 12" cannot end with the digit 0 or 5 for any natural number n.

OR
Use Euclid's division algorithm to find the HCF of 10224 and 9648.

8. In an A. P. 5 times the 5th term is equal to 8 times the 8" term, then find its 13" term .
OR
Which term of the AP: 53, 48, 43,... is the first negative term ?

9. Show that the points (1, 1), (- 2, 7) and (3, — 3) are collinear.

10. A school has five houses A, B, C, D and E. A class has 23 students, 4 from house A, 8 from house B, 5
from house C, 2 from house D and rest from house E. A single student is selected at random to be the
class monitor. Then find the probability that the selected student is not from A, B and C

11. An integer is chosen between 0 and 100. What is the probability that it is
(i) divisible by 7 ? (i) not divisible by 7 ?

12. Find the values of x and y in the following rectangle [see Figure].

X+ 3y

t
—
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Section-C

13. Prove that 5 — 2\/5 is an irrational number

14. If o and B are the zeroes of the quadratic polynomial f(x) = x? — 1, then find a quadratic polynomial whose
zeroes are 20 and E
B o
15. Solve:25 _ 3 =1, 40 + 2 =5
X+y  X-—-YVy X+y  X—-y
16. Find the points on the x-axis which are at a distance of 24/5 from the point (7, — 4). How many such

points are there ?

OR
Let P and Q be the points of trisection of the line segment joining the points A(2, — 2) and B(- 7, 4) such
that P is nearer to A. Find the coordinates of P and Q.

17. Evaluate :
cos? 20°+cos? 70°
sec? 50°—cot? 40°

+2 cosec? 58° — 2cot 58° tan 32° — 4 tan 13° tan 37° tan 45° tan 53° tan 77°

OR
Given 2y cos 0 = x sin 6 and 2x sec 6 — y cosec 0 = 3, then find the value of x? + 4y2,

18. If AB is a chord of a circle with centre O, AOC is a diameter and AT is the tangent at A as shown in figure.
Prove that ZBAT = ZACB.
C
B
Ot
A T
19. A vertical tower stands on a horizontal plane and is surmounted by a vertical flag staff of height h. At a
point on the plane, the angles of elevation of the bottom and the top of the flag staff are o and B,
respectively. Prove that the height of the tower is __htana .
tanp —tana
20. An archery target has three regions formed by three concentric circles as shown in figure. If the diameters

of the concentric circles are in the ratio 1: 2:3, then find the ratio of the areas of three regions.

OR

All the vertices of a rhombus lie on a circle. Find the area of the rhombus, if area of the circle is
1256 cm? . (Use ©t = 3.14).
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21,

22,

23.

24,

25,

26.

27.

A hollow cube of internal edge 22cm is filled with spherical marbles of diameter 0.5 cm and it is assumed
that % space of the cube remains unfiled. Then find the number of marbles that the cube can

accomodate.
OR

A metallic spherical shell of internal and external diameters 4 cm and 8 cm, respectively is melted and
recast into the form a cone of base diameter 8cm. Find the height of the cone.

The mean of the following frequency distribution is 25.2. Find the missing frequency x

C.lL 0-10 | 10-20 | 20-30 | 30-40 | 40-50
Frequency 8 X 10 1 9
Section-D
1 1

Solve for x :

+ =g, x=1,2,3
(x=N(x-2) (x—=2)(x-3) 3

OR
A motor boat whose speed is 24 km/h in still water takes 1 hour more to go 32 km upstream than to return
downstream to the same spot. Find the speed of the stream.

The sum of three numbers in A.P. is 12 and the sum of their cubes is 288. Find the numbers.

In figure, D and E trisect BC , then prove that 8AE2 = 3AC? + 5AD2,
A

E D

Construct a triangle ABC with side BC = 7 cm, £ B = 45°, £ A = 105°. Then construct another triangle

whose sides are % times the corresponding sides of the A ABC.

A man on a cliff observes a boat at an angle of depression of 30° which is approaching the shore to the
point immediately beneath the observer with a uniform speed. Six minutes later, the angle of depression of
the boat is found to be 60°. Find the total time taken by the boat from the initial point to reach the shore.

OR

At a point, the angle of elevation of a tower is such that its tangent is % On walking 240 m nearer the

tower, the tangent of the angle of elevation becomes % Find the height of the tower.

/\
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28. The mean of the following frequency distribution is 50, but the frequencies f, and f, in classes 20-40 and
60-80, respectively are not known. Find these frequencies, if the sum of all the frequencies is 120.

Class 0-20 20-40 40-60 60-80 80-100
Frequency 17 f, 32 f, 19
OR
The median of the following data is 50. Find the values of p and q, if the sum of all the frequencies is 90.
Marks Frequency
20-30 p
30-40 15
40-50 25
50-60 20
60-70 q
70-80 8
80-90 10
29. Water flows at the rate of 10m/minute through a cylindrical pipe 5 mm in diameter. How long would it take

to fill a conical vessel whose diameter at the base is 40 cm and depth 24m ?

30. Prove that tan® + cotd = secOcosecO + 1.
1—cot6 1-tano
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HINTS & SOLUTIONS

SECTION-A

Let A (X, y) be the other end of the diameter and centre C (1, — 3) is mid point of end points of a

diameter.

X, y)A

SO, ’|=X+4,_3=y__/I
2 2
=_2,y=_5

Required point is (- 2, — 5).

X2+ 2\2x -6=0
a=1,b=2y2,c=-6
b?—4ac = (2/2 )?—4 x 1 x —6
=8+24=32

The roots are given by

_ -b+b®-4ac

Here

_ 22432

=X =

2a 2x1
_ 22142 . 22 +42 or x = 22 -42

2 2 2
x=\/§orx=—3\/§
Hence, roots are \/5 and —3\/5.
OR

D=a2-4(-4)
=a2+ 16

Here D > 0, therefore roots are real and distinct

1 1
sin30°+tan45°-sec60° +1-2 _ 2 1
cosec30°—cot45°—cos60° 2_1_1 - T__ '
2 2
OR
(cosb — 1) (1 + cosb) (1 + cot?0)
= (cos?0 — 1) (cosec?0)
= —sin% . cosec?0 =—1.
Here,n=11,a=-5d= -9 —(-5)= S
2 2

a=a+(n-1)d
5

a, =-5+(11-1) (—J=—5+10x§=—5+25=20.
2 2
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B C Q R
AABC ~ APQR

/A=/P, /B=/Qand ZC=~ZR
oo /P =32°, Z/C=65°

In AABC
= ZA + /B + £ZC=180° = 32°+ /B + 65° =18°
= /B =180° - 32° — 65° = /B =180° - 97° = 83°.
SECTION-B
7. Number ending at 0 or 5 is divisible by 5. Now, (12)" = (2 x 2 x 3)" = 22" x 3n
It does not have 5 in prime factorization. So, 12" can never end with 5 and zero.
OR
10224 = 9648 x 1 + 576
9648 = 576 x 16 + 432
576 =432 x 1 + 144
432=144x3+0
HCF =144
8. 5T, = 8T, = 5(a+4d)=8(a+7d)
= 5a + 20d = 8a + 56d = 3a+36d=0
—a+12d=0
nowT,,=a+12d=0.
OR

Given A.P.is 53, 48, 43, ...
a=53,d=48-53=-5
Let the nth term of A.P. is the first negative term.

Then, a <0 = a+(n-1)d<0

= 53+(n—-1)(-5)<0 = -5(n-1) <-53

= 5(n—-1)>53 = 5n -5>53

= 5n>53+5 = n>11.6
n=12

I.—|.ence, the first negative term of A.P. is 12th term, i.e.,
9. A(1,1),B(-2 7)and C (3, -3)
AB = (-2-12 +(7-17 =9+36 = /45 = 35
BC = (3+22+(-3-77 =25+100 = 125 =55
CA = B-12+(-3-1% = J4+16 = 25
AB + CA = BC

345 + 25 =55
55 =55

So, the points A, B and C are collinear
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10. T(E) =23
F(E)=notform A, B, Ci.e.,=23-(4+8 + 5)
F(E)y=23-17=6
6
~ PRy = —.
(F) 23

11. (i) Numbers between 0 and 100 divisible by 7 are 7, 14, 21,...., 98 = (AP)
Here,a =98,a=7,d=7.

= a =a+(n-1)d
= 98=7+(n-1)7
= 98-7=(n-1)7
91
— =(n-1
= 7 (n—1)
= (n—-1)=13
= n=13+1=14,
‘ F(E)=14 and T(E) = 99
14
P(E)= —.
(E) 99
(i) Number of favourable outcomes of getting a number which is not divisible by
7=99-14=85
P(E) = 85
P(E) = FE) . @
T(E) 99
12. As the opposite sides of a rectangle are equal so by figure, we conclude that
3x+y=7 . (1)
x+3y=13 . (2)
9x + 3y =21 [From (1)]
x+3y=13
8 =8 [Substracting (ii) from (i)]
x=1
Now, 3(1)+y=7 [From (i)]
= y=7-3 = y=4 and x=1
Hence the required values of x and y are 1 and 4 respectively.
SECTION-C
13. If possible, suppose 5 — 2/3 is rational. Therefore, we can find two integers a, b (b # 0) such that
a a 1 a
5-243 = — 23=5-— = = —|5-——
B =2 = 25-5-2 V5= 3(s-2]

Since a, b, 2, and 5 are integers, % (5 —%j is a rational number. Hence, +/3 should be rational.

But we know that /3 is an irrational number. Therefore, our assumption is wrong.
Hence, 5—2+/3 isirrational.

14. f(x)=x2-1 af=-1 at+tp=0
Required polynomial:

x? —{%+2—}x+%x§ =x? —[M]x+4

o
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15.

16.

2 oc+[32—20c[3 _4(-1
=x?- [( ) Jx+4 =x?- ( )x+4=x2+4x+4.
of -1
2% _ 3 =1 . (i) 40 + 2 =5 . (i)
X+y X-Y X+y  X-—Yy
multiplying (i) by 2 & (ii) by 3
0 __6 =2 . (iii) 120 + 6 =15 . (iv)
X+y X-Y X+y  X-—y
Adding (iii) & (iv) we get
120 + 50 - 17
X+y  X+y
170 - 17
X+Yy
x+y=10 . (vii)
Multiplying (i) by 8 & (ii) by 5, we get
200 2% _g ) 200 _ 10 _ o5 (Vi)
X+y  X-—y X+y X-—-Y
(Vi) = (v)
24+10 _ 17
X-y
34
X—y=—=2
y 17
X-y=2 . (viii)
By adding (vii) & (viii) we get
2x =12

x=6 &y=4 Answer.

Let point P(x, 0) be a point on x-axis, and A be the pont (7, — 4)
AP = 25 [Given]

AP2=4 x5 =20

(x=7)2+[0-(-4)=20

x2+49—-14x +16 =20

xX2—14x-20+65=0

xX2—14x+45=0

X2—9x—-5x+45=0

X(x—=9)-5(x-9)=0

(x=9)(x—=5)=0

x—=9=0o0rx-5=0

x=9o0orx=5

Hence, there are two such points on x-axis whose distance from (7, — 4) is 24/5. Hence, required
points are (9, 0), (5, 0).

L L e | L <

OR
1 2
| = S |
*——0o—0—0
B(-7, 4
fe-2 Il |( )
2 1

For the dividing ratiois 1: 2
P(x,, ¥, , Q (x,y,) for point Q the dividing ratio is 2 : 1.

/\
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P(-1,00&Q (-4, 2)

2 o 2700
17, cos 220 +Cos2 70° . 2 cosec? 58° — 2cot 58°
sec” 50 — cot” 40°

tan 32° — 4 tan 13° tan 37° tan 45° tan 53° tan 77°

2 o_ o 2 o
= Cos 2((220 Z(C))°))+ COTZ :80 + 2 cosec? 58° — 2cot 58° tan (90° — 58°)
sec - —-co

—4 (tan 13° tan 77°) (tan 37° tan 53°) tan 45°

. 2 o 2 o
= SN 720 +C0S ZO + 2cosec?58° — 2cot? 58°
cosec“40°-cot“ 40°

— 4 [tan (90° — 77°) tan 77°] [tan (90° — 53°) tan 53°] [1]

= 1 +2-4 =-1,

1

OR

2x y
cos® sing
2xsinb —ycoso =3

cos0sin6

2xsind — ycoso = 3cos0sing (1)
xsind — 2ycosb =0 (i)

(i) x 2, then (i) — (ii)
2xsinB — ycosO = 3cosOsind
2x5in0 — 4ycos =0
- +

3ycosb = 3cossing
y = sinf
puty = sing in (i)
2ycos6 = xsinf
2%sinBcosb = xsind
X = 2cosb
X2 + 4y?= 4c0s%0 + 4sin0 = 4

18. Given : Chord AB, diameter AOC and tangents at A of a circle with centre O.
To prove : Z/BAT = Z/ACB
Proof : Radius OA and tangent AT at A are perpendicular.
Z0OAT = 90° (radius at the point of contact of tangent is perpendicular)

= ZBAT =90° - ZBAC ........ (i)
AOC is diameter
ZB =90°
= ZC + ZBAC = 90°
= ZC=90°-/ZBAC ... (i)

From (i) and (ii), we get
/BAT = ZACB. Hence, proved.
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19. Let the height of vertical tower (TW) = x.
And, the height of flag staff (TF) = h (Given)
The angle of elevation at A on ground from the base and top of flag staff are o,  respectively.

i
I
Ka\ +
ll' i i — Ill'a
I‘i -
Let AW =y
In ATWA, we have
X
tano = —
X
= y= (1)
tana
Now, in AFWA, we have
tan B = X+h
y
= ytanp=x+h
- xtanB _, 4 h [From (I)]
tana
= xtanB=xtana+htana
= X (tanp—tan o) = htan o
h tan o
:> -
tanp—-tana

Hence, proved

20. d:d,:d,=1:2:3 [Given]
=1d:2d:3d [x byd]

F --.'I --'\-II \
| | l."_- _lvll i
-\.":. -\--_ il
d 2d 3d 1
d1:d2:d3—5:?:? |:>< by —:|
= rr, r=r2r3r

o r,=rr,=2rr,=3r

Now, A, =nr?

A, = n(2r)? = 4nr?

A, = n(3r)* = 9nr?

Area of region between first and second circles.

=A,=A, =4 = nr? = 3nr?
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Area of region between second and third circles
=A,—A,=9nr? — 4nr? = 5ur,
Required ratio = nr? : 3nr? : 5mr2,
On dividing all the three ratios by nr?, we get required ratio of areas of three regionsas 1:3: 5.
OR

All the vertices of a rhombus lie on a circle so rhombus is a square and its diagonals are of length
2r cm.

Area of circle = 1256 cm?

= nr2 = 1256 cm?
,_ 1256
= rz=
T
- 2= 1256 x100 - 400
314

= r=+400 =20 cm.

Area of rhombus = %d1d2 =1« 2rx 2r

=2r2=2x 20 x20
= Area of rhombus = 800 cm2.

N

21. Let the spherical marble has radius r.

Diameter of the marble = 0.5 cm

0.5
= r=— cm
2
= r=0.25cm
Cube ¢ =22 cm

Let n marbles can fill the cube.
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Volume of n marbles = (1 —%j part of volume of cube

703 3 7x3x22x22x22x7
4rrd 8x4x22%x0.25x0.25x0.25
o 7x3x22x22x22x100x100x100x7

8x4x22x25x25%x25
=T x3x22%x22%x2x7=42x%x484 x7
n = 142296
So, cube can accomodate upto 142296 marbles so right answer is 142296

OR

Main concept : During recasting a shape into another its' volume does not change. Spherical shell.

. |
r1=i=20m
2
r2=§=4cm.
2
Cone
r=§=4cm
2
h =

During recasting volume remains same so
Volume of cone = Volume of hollow spherical shell.

= 17tr2h = i7tr23 - inrf’
3 3 3
= grzh = g x4 r2—r?
= rh=41r2-rj
= 4 x 4h = 4[(4)° - (2)7
= 4h=64 -8
= h= 5—6
4
= h =14 cm.
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22,

CIL | Frequency | x; fiX;
0-10 8 5 40
10-20 X 15 15x
20-30 10 25 250
30-40 11 35 385
40-50 9 45 405

>f, =38+x >fx; =1080+15x
5o 2

z f
252 _ 1080 +15x
10 38+x
126 (38 +x) = 5(1080 + 15x)

4788 + 126x = 5400 + 75 x
51x =612

51
X =12,

SECTION-D
23. L + L _2
(x=NH(x-2) (x-2)(x-3) 3
(x=1(x=2) , (x=2)=(x=3) _ 2
(x=1(x-2) (x=2)(x-13) 3

11 . T 1 _2
x—2 x-1 x-3 x-2 3
(x=3)+(x-1) 2
(x-3)(x-1) 3

2 2
(x-1)(x-3) 3
= x=1)(x-3)=3
X2—4x+3=3
x(x—4)=0
x=0,4

OR

Let speed of stream = x km/hr

32 32
24-x 24+x
32{24+x—24+x}=,I

(24 +x)(24-x)
64x = 242 — x?

X2+ 64x - 576=0

X2+ 72x —8x—-576=0
X(x+72)—8(x+72)=0
x =8 km/hr .
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24. a—-d,a,a+d
a—-d+a+a+d=12
= 3a=12
—a=4
(a—dp+a’+ (a+d)=288
>a*-d*-3ad(a-d)+a*+a*+d>+
3ad(a + d) = 288
= 3a® — 3a%d + 3ad? + 3a?d + 3ad? = 288
= 3a’+ 6ad? = 288
= 3(4)*+ 6 x4 d> =288
= 24d? = 288 — 192
:>d2=% =4
24
=d= 2
So, numbers are 2, 4, 6.

25, Let CE=ED=BD =x
To prove : 8AE? = 3AC? + 5AD?
In AACB
AC? = AB? + BC?
AC? = AB? + (3x)?
AC? = AB? + 9x?
In AADB
AD? = AB? + DB?
AD? = AB? + x2
In AAEB
AE? = AB? + BE?
AE? = AB? + 4x?
R.H.S. 3AC? + 5AD?
= 3(AB? + 9x?) + 5(AB? + x?)
= 3AB2? + 27x? + 5AB? + 5x?

= 8AB? + 32x2
= 8(AB? + 4x?)
= 8AE? LHS.
27.
1 30°
60°
h
60° 30°
v B C 5

Let the distance covered be y m in 6 min.

.. Speed of boat = % m/min
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yo 2
3
So, 1 = 1
y 2
x=Y
2
.. Total distance to be covered x +y = >
Time = Distance
Speed
. 3y .
.. Total time taken = —— x 6 = 9 min.
2xy
OR
tan 0 = i,tan¢= 3
12 4

Let the height of tower be h.
A

D C B
+—>
240 m X
In AABC
h

tang= —
X

h
X =
tan¢
In AABD
h

X+ 240
h
tano

tan 0 =

X +240 =
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tan¢ " tan®

240=h o1 .
tand tan¢

h = 240xtan¢tan®6

h L o40=_N

tang—tan6
240x§sz
h = 4 12
3_5
4 12
[Substituting the value of tan 6 and tan ¢]
h = E =225m
4/12

So, the height of tower = 225 m.

28.

Cl. | Mid values(x;) | Frequency (f,) x.f
0-20 10 17 170
20-40 30 i 301,
40-60 50 32 1600
60—-80 70 fs 70 £,
80—-100 90 19 1710

Xf, =68+ f,+ f, | Zx,f, =3480+30f, +70f,

Given: Xf =120
= 68 +f +f,=120

= f+f,=52 ... (@)
Also, Xx-= 211

zf
N 50 = 3480 + 30f, + 70f,

68 +f, +f,

= 3400 + 50f, + 50 f, = 3480 + 30 f, + 70f,
= 20f, — 20 f, = 3480 — 3400
= 20f, — 20f, = 80
= f-f,=4 ... (i)
Solving (i) and (i), we get
f +f,=52
f—-f,=4
2f =56

1

= f,=28andf,=24.
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OR

Marks | Frequency CF.
20-30 p p

30-40 15 p+15
40-50 25 p+40
50-60 20 p +60
60-70 q p+60+q
70-80 8 p+68+q
80-90 10 p+78+q

We know, sum of all frequencies = 90
= p+78+q9q=90

= p+q=12 ... (i)
Also,

n

——C
Median = ¢ + 2f x h

Where, ¢ = lower limit of the median class

n=90
= E=45
2

C = C.F. preceding of the median class
f = frequency of the median class
h = class size.

= 50:50+(w}x10

20
= 0=[2P) 10
20
= p=295
Putting in equation (i), we get
q="7.
P=5&q=7
29. When a fluid (water) flows through a pipe of a area of cross-section A with velocity v, then volume of

water coming from pipe in time t.
= Area of cross-section x Length

=Axvt [~ V = Area of base x Height]
Cylinder Cone
A = nr? Rzg cm=02 m
_Smm_ S lH_24 om =024 m
2 2000
1
400
v =10 m/min
10 1
= v=—m/s=— m/s
60 6

Volume of flowing water = Volume of cone.

= Area of base x height (dist.) = %nRZH
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= Axvt = %nRZH

= nrz.v.t=%nR2H

= revt = 1 R2H.
3
1 1 1
= ——x——x—t =
400 400 6

% x 0.2 x0.2 x 0.24

(= 2x2x24x400x400x6

3x10000
— t=4x%x24x4x%x4x%x2sec.

= 4X2423X4X2 min = 51102 =51.2 min. = 51 min. + 0.2 min = 51 min + 0.2 x 60 sec.
= t =51 min and 12 sec.

Hence, conical tank will fill

tano N coto
1—cot6 1-tano
1
tano tano
+
-1~ 1-tan®
tano

tan® 0 .\ 1

30.

tan6-1 tan6(1—tano)

tan’0 1
tan6-1 tan6(tan6-1)

tan® 0 —1
tan6(tan6 —1)

in 51 min and 12 sec.

_ (tan6-1)(tan” 6 +1+tano)

tan6(tan6 —1)

_ (tan?0+1+tano)
- tano
=tan6 + cotb + 1
sin® N cos6
cosO sin®

+1

sin? 0+ cos? 0
sin0cos O

.;Jr"

sin6cos 6

= secOcosecO + 1.
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