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Exam Pattern Added

BRINDHAVAN HR SEC SCHOOL,SUKKIRANPATTI
HALF YEARLY EXAM - 2024
10th Standard Date : 16-12-24

Exam Time : 03:00 Hrs Reg.No. :

Total Marks : 100

PART -I
CHOOSE THE CORRECT ANSWER 14x1=14

1) If the ordered pairs (a + 2, 4) and (5, 2a + b) are equal then (a, b) is

(@ (2,-2) (b) (5,1) (0 (2,3) (d) (3,-2)
2) 74k = (mod 100)
(@1 (2 ()3 (d 4

3) Sum of infinite terms of G.P is 12 and the first term is 8. What is the fourth term of the G.P?

@ 2 ) » © = @ 3

RA; (x - 6) is the HCF of x? - 2x - 24 and x? - kx - 6 then the value of k is
(@) 3 (b) 5 (c) 6 (d) 8
5)

@ L o (y+§)2 (© (y—§)2+2 (d) (y+§)2—2

6 o (1 3) (5 7)
Find the matrix X if 2X + =
5 7 9 5

-2 -2 242 1 2 2 1
b d
@ (e ) e(33) w(,)

y2 + yi is not equal to

" 1n figure %f PR is tangent to the circle at P and O is the centre of the circle, then ZPQR is
(a) 120° (b) 100° (¢) 110° (d) 90°
8) The angle of inclination made by the line joining the points (1,-4) and (2,-3) with x axis is
(@) 90° (b) 30° (c) 45° (d) 60°
9 The equation of a line passing through the origin and perpendicular to the line 7x - 3y + 4 = 0 is
(@ 7x-3y+4=0 (b) 3x-7y+4=0 (c) 3x+7y=0 (d) 7x-3y=0
10) If sin 6 = cos 0, then 2 tan? 0 + sin? 0 -1 is equal to
@ 5 b5 (© 5 @ F
11)

The difference between the CSA and TSA of a right circular cylinder is ----(sq.units)
(@) 7r? sq.units (b) 37r? sq.units  (¢) 27r? sq.units  (d) 47r? sq.units
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The ratio of the volumes of a cylinder, a cone and a sphere, if each has the same diameter and
same height is

() 1:2:3 (b) 2:1:3 (¢) 1:3:2 (d) 3:1:2
The standard deviation of a data is 3. If each value is multiplied by 5 then the new variance is

(@) 3 (b) 15 (¢) 5 (d) 225

If a letter is chosen at random from the English alphabets {a, b,...,z}, then the probability that
the letter chosen precedes x

@2 L ©5 @33

13 26 26
PART -II 10x2 =20
ANSWER ANY 10 QUESTIONS .QUESTION NO.28 IS COMPULSORY
3) Let A={1, 2, 3, 7} and B = {3, 0, -1, 7}, which of the following are relation from A to B ?
Rl = {(27 1)7 (7)1)}
Answer : A= { 17 27 37 7}7 B = {37 07 _17 7}
AxB=/{1,3),(1,0),(1,-1), (1, 7),2,3), (2, 0), (2, -1), (2, 7), (3,3), (3, 0), (3, - 1), (3, 7),
(7, 3)., (7, 0), (7, -1), (7 ,7)}
Rl = {(27 1)7 (7’ 1)}
Since (2, 1) and (7,1) are not the elements of A x B, R; is not a relation from A to
B. Moreover 1 ¢ B.
b)
Ry ={(-1, 1)}
Answer : A={1,2,3,7,B={3,0,-1,7}
AxB={1,3),(1,0),(1,-1), (1, 7),12,3), (2, 0), (2, -1), (2, 7), (3,3), (3, 0), (3, - 1), (3, 7),
(77 3)7 (77 O)’ (77 _1): (7 77)}
R2 = {(_17 1)}7 (_17 1) e A x B7
~ Ry is not a relation from A to B.
But (-1, 1) e (BxA)as-1 € Band 1 € A.
Find k if f o f(k) = 5 where f(k) = 2k - 1.
Answer : f o f(k) = f(f(k))
=2(2k-1)-1=4k -3
Thus, fo f(k) =4k - 3
But, it is given that fo f(k) = 5
Therefore 4k -3 =5=>k =2
Which term of an A.P. 16,11,6,1,... is -547?
Answer : Given the A.P. 15, 11,6, 1,...............
Herea=16,d=11-16 =-5
We have the n™ term of an AP. t,=a+ (n-1)d
Put t, = - 54
-54 =16 + (n - 1)(- 5)
N —n-1
—5 "N
14=n-1
14+ 1=n
n=15
- 54 is the 15" term of 16, 11, 6, 1,....
Find the 10™ term of a G.P. whose 8™ term is 768 and the common ratio is 2
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Answer : n' term ofa G.P. tn = ar™ " !

Given Common ratio r = 2

ar®! = 768

a(2)’ =768

10™ term tig = ar = ar’ x r? = 768 x 22 [using (1) & (2)]
10th term = 3072.

19)

Simplify
p?—10p+21 p?+p—12
X
p—T (p—3)°
2_ 24
Answer : 2 10p+21 x £ tp—12
p—T (p—3)°
- p=3) (p+ 4) - 1]
J e 4
20) Determine the nature of roots for the following quadratic equations
2x2-2x+9=0
Answer : 2x2 -2x +9 =0
Here,a=2,b=-2,c=9
Now, A = b? - 4ac = (-2)? - 4(2)(9) = -68
Here, A = -68 < 0. So, the equation will have no real roots.
21) 5 2 2]
IfA= | —v/17 0.7 2| then verify (A)T = A
| 8 3 1.
(5 2 27 (5 —/17 8]
Answer : IfA=| —/17 0.7 % ,AT=1] 2 0.7 3
)
8 3 1] | 2 B} 1]
5 2 2]
@NT=| —v17 0.7 2 |=A
8 3 1]
~ verified
22)

What length of ladder is needed to reach a height of 7 ft along the wall when the base of the
ladder is 4 ft from the wall? Round off your answer to the next tenth place.

Answer : Let x be the length of the ladder. BC = 4 ft, AC = 7 fit.
By Pythagoras theorem we have, AB? = AC? + BC?

x2 =72+ 42 gives x° =49 + 16

x2 = 65, Hence £ = 1/65

The number \/@ is between 8 and 8.1.

82 =64 < 65.61 = 8.17

Therefore, the length of the ladder is approximately 8.1ft

23) The line through the points (-2, a) and (9, 3) has slope - % Find the value of a.
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Answer : Given points (- 2, a) and (9, 3) and Slope = - %
Slope of the line = - %

Y1~ Y2 1
T1—T2 o 2

a—3 1

—2-9 2
a3 _ _ 1

—11 2
2@-3)=11
2a=11+6

= H

2
24) show that 1+tan’A __ ([ 1=tanA 2
1+4-cot’ A 1—cotA

Answer : L LHS
( 1~|—tan2A) _ 1+tan®

1+cot? A 1+ 1
tan2A

_ 1+tan*A 2
—m = tan A(].)

tan? A

RHS

2 2
1—tanA 1—tanA
1—cotA 1— 1

tanA

2
- (M) = (-tan A)? = tan®A -+(2)

tanA—1
tanA

2
1+tan? A 1—t¢
From (1) and (2), <—1+cot2A) = <—1—c06:521>

25) ' If the total surface area of a cone of radius 7cm is 704 cm?, then find its slant height.
Answer : Given that, radius r = 7 cm
Now, total surface area of the cone = 7r(l + r)sq. units
T.S.A = 704 cm?
_ 22
704 = 5 X T(1+7)

32 =1+ 7 implies 1 =25 cm
Therefore, slant height of the cone is 25 cm.
26) Find the range and coefficient of range of the following data. 63, 89, 98, 125, 79, 108, 117, 68
Answer : 63,89,98, 125,79,108, 117,68
Largest value L = 125
Smallest value S = 63
S.R=L-S=125- 63 =62
. . _ L-§
Co-efficient of range = 155
125—63
125+63

_ 62 _ -
= 82 —0.329 = 0.33

Range = 62; coefficient of range = 0.33
27) What is the probability that a leap year selected at random will contain 53 saturdays. (Hint:
366 =52 x7 + 2)
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Answer : leap year has 366 days. So it has 52 full weeks and 2 days. 52 Saturdays must
be in 52 full weeks.
The possible chances for the remaining two days will be the sample space.
S = {(Sun-Mon, Mon-Tue, Tue-Wed, Wed-Thu, Thu-Fri, Fri-Sat, Sat-Sun)}
n(S) =7
Let A be the event of getting 53™ Saturday.
Then A = {Fri-Sat, Sat-Sun}; n(A) = 2
n(4) _ 2

Probability of getting 53 Saturdays in a leap year is P(AO = (5 = <.

28)  An solid mettallic spherical ball of diameter 6 cm is melted and recast into a cone with
diameter of the base as 12 cm .Find the height of the cone

Answer : Radius of sphere = 3 cm

Volume of sphere = %ﬂ'r?’cu. units

_ 4 3

= §7T(3)

Radius of cone = 6 cm

height = h cm

Volume of cone =1/3 7r?h cu. units
= 71(6)%h

Given that sphere is melted and cast into a cone
Volume of cone = Volume of sphere

Height of the cylinder = 3 cm.

PART -III 10 x 5 =50
ANSWER ANY 10 QUESTIONS .QUESTION NO.42 IS COMPULSORY

29) Let A = The set of all natural numbers less than 8, B = The set of all prime numbers less than

8, C = The set of even prime number. Verify that
ANB)xC=AxC)Nn (BxC(C)

Answer : Given: A is the set of all natural numbers less than 8 A = {1,2,3,4,5,6,7}
B is the set of all prime numbers less than 8 B = {2,3,5,7}
'C' is the set of all even prime number

C=1{

verify

ANB)xC=AxC)N (BxC(C)
ANB={3,57

(ANB) x C = {2,3,5,7} x {2}
=1{(2,2),(3,2),(5,2),(7,2}}  ...... (1)

AXC={1,2,3,4,5,6,7} x {2}
=1{(1,2),(2,2),(3,2),(4,2),(5,2),(6,2),(7,2)}

B x C=1{2,3,5,7} x {2}

=1(2,2),(3,2),(5,2),(7,2);
(AxC)N(BxC)=422),3,2),52),(7,2)} ..(2)
From (1) and (2) it is clear that
ANBxC=AxC)Nn (BxC(C)

Hence verified.

30) ' 1f the function f: R— R defined by
2 + T, 0 < —2
flx)=< z?2-2,-2<z<3
3r—2,2 >3
(1) £( 4)
(i1) £( -2)
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(iti) £(4) + 2f(1)
. H)-37(4)
) =73

Answer : The function f is defined by three values in intervals I, II, IIIl as shown by the side.
For a given value of x = a, find out the interval at which the point a is located, there after
find
f(a) using the particular value defined in that interval.
(i) First, we see that, x = 4 lie in the third interval.
Therefore, f(x) = 3x - 2; f(4) = 3(4) = 10
(ii) x = -2 lies in the second interval
Therefore, f(x) = x° - 2; f(-2) = (-2)2-2 =2
(iii) From (i), f(4) =10.
To find f(1) first we see that x = 1 lies in the second interval.
Therefore, f(x) = x>-2 = f(1) = 12-2 = -1
So, f(4) + 2f(1) = 10 + 2(-1) = 8
(iv) We know that f(1) = -1 and f(4) = 10
For finding {(-3), we see that x = -3, lies in the first interval.
Therefore, f(x) = 2x + 7; thus, {(-3) =2(-3) + 7 =1
FO-3F(4) _ -2-300) _
F(=3) 1

Hence,

The product of three consecutive terms of a Geometric Progression is 343 and their sum is %
Find the three terms.

Answer : Since the product of 3 consecutive terms is given.
we can take them as %, a, ar

Product of the terms = 343
% xaxar =343

a3 =73 givesa =7

Sum of the terms = %

Hencea(%—l—l—l—r) =9 7(1+r+r2) =9

3 T 3
3+ 3r+3r2=13r gives 3r2-10r+ 3 =0
(3r—1)(r—3)=0givesr=30rr=%

if a="7, r =3 then the three terms are %, 7,21

Ifa=7,r= % then the three terms are 21, 7, %
32)  Find the sum of the following series
103+ 113+ 123 +....+ 203

Answer: 13 193 133 + . 4+ 3= [n(n;l) ’
= (1P +22+3 +...+20°) — (1 +2% +...+9%)
_ [20(20+1) ]2 9% (9+1) 1?2
o Ml

2 2
_ [20221] » [9><210} — (210)% — (45)?
= 44100 - 2025 =47075

103+ 113+ 123 +....+ 203 = 42075

33)  Find the values of a and b if the following polynomials are perfect squares

4x% - 12x3 + 37x2 + bx + a
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Answer : ¥ 7

b=-42
a=49
34) [1 2] [4 0} [2 o]
Let A = , B = ,C= Show that
1 3 1 5 1 2
A(BC) = (AB)C
[1 2] [4 0] [2 0}
Answer : A = ,B= ,C=
1 3 1 5 1 2
L.H.S.= A(BC)

35)

s [ 2)-n orm) s

oo 1 [ o] a8 W fo

R.H.S = (AB)C
AB:(l 2)(4 0)
1 3 1 5

mo={7 )5

(1) =(2) > L.LH.S=R.H.S
~ A(BC) = (AB)C, verified

[(4+2) (0+10)]:[6 10]
y Zng)Jr 1((()))+ %S)Jr 20) 7_ 1522 20
[(14+15) (0+30)]_[29 30] - (2)

State and Prove Basic Proportionality Theorem

Answer : Statement

A straight line drawn parallel to a side of triangle intersecting the other two sides, divides

the sides in the same ratio.

Proof

g 2

i Fig. 4.29 -

In AABC ,D is a point on AB and E is a point on AC
AD AFE

To prove : =
DB  EC

Construction: Draw a line DE | | BC

No.Statement Reason

1. LZABC = ZADFE = /1Corresponding angles are equal because DE || BC
2. |LACB = ZAED = /2Corresponding angles are equal because DE | | BC
3. L/DAF = /BAC = /3Both triangles have a common angle

AABC ~ AADE By AAA similarity

A0 AC Corresponding sides are proportional
ﬁD ~ _CE 4 p g prop
IZ;EDDB = I?IEEO Split AB and AC using the points D and E.

4.

I+ % =1+ i—g On simplification

j_g — % Cancelling 1 on both sides

AD _ AFE Taki ) |

DB — EC aking reciprocals

Hence proved
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36) Find the value of k, if the area of a quadrilateral is 28 sq. units, whose vertices are (-4, -2), (-3,

k), (3, -2) and (2, 3)

Answer : Given vertices are (- 4, - 2),(- 3, k), (3, - 2) and (2,3) and area of quadrilateral is 28
sqQ. units.

Area of quadrilateral = %[(ml — :L'g) (y2 — y4) — (56‘2 — 334) (y1 - y3)]
3[4-3)(k-3)-(-3-2)(-2+2)]=28
(-7) (- 3) - (- 5) (0) = 56

-7k + 21 = 56
-7k =56 - 21 = 35

_ 35 _
k=% =5
k=-5

37) A(-3, 0) B(10, - 2) and C(12, 3) are the vertices of AABC. Find the equation of the altitude
through A and B.

C

Answer : A

A B
Given vertices are A(- 3, 0), B(10, - 2) and, C(12, 3).
_ %Y _ -2-3 _ -5 __ 5
Slope of BC = iz, 1012 — 9 — 3

Altitude AD is perpendicular to BC and passing through A(- 3, 0O)

Slope of AD = —%

Equation of AD y - y; = m(X - x1)
y—0= —%(zc +3)

Sy =-2x-6
2x+35y+6=0

_ %Y _ 03 _ -3 _ 1
Slope of AC = oz, — 312 15— %

Altitude BE is perpendicular to AC and passing through B(10, - 2). Slope of BE = 5
Equation of BE y - y; = m(x - X;)
y+2=-5(x-10)
y+2=-5x+ 50
Sx+y-48=0
38) To a man standing outside his house, the angles of elevation of the top and bottom of a window
are 60° and 45° respectively. If the height of the man is 180 cm and if he is 5 m away from the

wall, what is the height of the window?(v/3 = 1.732)
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A

D

2 5m B

Sip 5m E
Let CF be the height of the man; AD be the height of the window; BC is the distance
between the observer and the house.

From the right triangle AACBD
tan45° = 25

DB BC
1=
DB=5m ..(1)

From the right triangle CBA

o __ AB
tan 60 A; %

9 __ +

V3=
5v/3=AD+5 [. from (1)DB = 5m|]
AD =53 -5=5(v/3-1)
AD = 5(1.732 — 1)
[Given /3 = 1.732)]
=5x0.732 = 3.660
Height of the window = 3.66 m

39) A container open at the top is in the form of a frustum of a cone of height 16 cm with radii of its

lower and upper ends are 8 cm and 20 cm respectively. Find the cost of milk which can
completely fill a container at the rate of Rs. 40 per litre.

20
ZU2H

Answer :

™ CITh

Given radius of lower end r = 8 cm
radius of upper end R = 20 cm
height h = 16 cm

Volume = % (R2 + Rr + r2) cu. units
= 2222((20)% + (20)(8) + (8)?)
— 22107400 + 160 + 64]

21
= 22X18(624) = 10459.43 cm?
— % .- 1000 cm® = 1litre]

= 10.45943 litre

Cost of milk per litre = Rs. 40
Total cost = 10.459 x 40

= Rs. 418.36

40) A teacher asked the students to complete 60 pages of a record note book. Eight students have

completed only 32, 35, 37, 30, 33, 36, 35 and 37 pages. Find the standard deviation of the
pages yet to be completed by them.
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Answer : Total pages = 60
Completed pages by the students are

32,

35, 37, 30, 33, 36, 35, 37

Let the pages yet to be completed by 8 students be x;

Completed 2
Pages (x;) (Xi )
32 1024
35 1225
37 1369
30 900
33 1089
36 1296
35 1225
37 1369
Sz, =275 Na? = 9497

Standard deviation o = \/

n n

Y (in>2

— M_(&f

8 8

= \/1187.125 —(34.375)? = 4/1187.125 — 1181.64063
= 4/5.48437 = 2.34

41)

42)

Find the GCD of the polynomials 13m?® +13 m? - 13m + 26 and 22m3 - 55xm? + 55m - 33.

Answer : Let f(x) = 13m> +13 m? - 13m + 26 = 13(2m? - 5m? + 5m - 3) and g(x) = 22m? -
55xm? + 55m - 33 =11(m® + m? - m + 2)

p)

1

3 2 r r F 2 ¥
r+r —o+2 2o o +5Ho—3
2w

Piogt_opea (5

T +Te—7

= P —a+])
-7(x? - x + 1) # 0, note that -7 is not a divisor of g(x)
Now dividing, g(x) = x> + x? - x + 2 by the new remainder x

factor), we get
r+ 2

2_-x + 1 (leaving the constant

r—s+l|df+o—o+2
F e (-)

20" —2x+ 2

20" —2p 42 =)

0

Here, we get zero remainder
Therefore, GCD (2m3 - 5m? +5m -3, m3 +m? -m +2)=m? - m + 1.

Two dice are rolled together. Find the probability of getting a doublet or sum of faces as 4.
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Answer : When two dice are rolled together, there will be 6 x 6 = 36 outcomes. Let S be the
sample space. Then n(S) = 36.

Let A be the event of getting a doublet and B be the event of getting face sum 4.

Then A ={(1,1),(2,2),(3,3),(4,4),(5,5),(6,6)}
B ={(1,3),(2,2),(3,1)

Therefore, ANB = {(2,2)}

Then, n(A) = 6, n(B) = 3, n(ANB) =1

P(A) =

P(B)

P(ANB) =

n(4) _ 6

n(S) 36

n(B) _ 3

n(S) 36
n(ANB) 1
n(S) ~ 36

Therefore, P (getting a doublet or a total of 4) = P(AUB)
P(AUB) = P(A) + P(B) - P(ANB)
1 8 2

6 , 3 1 _ 8 2
=3 T 36 36 36 9 )
Hence, the required probability is 9

PART -IV

ANSWER ALL THE QUESTIONS .

43)

a)

2x8=16

Draw the two tangents from a point which is 10 cm away from the centre of a circle of

radius 5 cm. Also, measure the lengths of the tangents.

Answer : The distance between the point from the centre is 10 cm.

Length of the tangents PA - PB = 8.7 cm
Construction:

Steps:

(1) With O as centre, draw a circle of radius Scm.
(2) Draw a line OP = 10 cm.

)
(3) Draw a perpendicular bisector of OP which cuts OP at M.
)

(4) With M as centre and MO as radius, draw a circle which cuts previous circle at A and

B.

(5) Join AP and BP. AP and BP are the required tangents. Thus length of the tangents

are PA and PB = 8.7 cm

(OR)
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Answer :

B\ Jgge Zem [ AD o

a

Construction
Step 1 : Draw a line segment BC = 8 cm.
Step 2 : At B, draw BE such that ZCBE = 60°.
Step 3 : At B, draw BF such that ZEBF = 90° .
Step 4 : Draw the perpendicular bisector to BC, which intersects BF at O and BC at G.
Step 5 : With O as centre and OB as radius draw a circle.
Step 6 : From B, mark an arc of 6 cm on BC at D.
Step 7 : The perpendicular bisector intersects the circle at I. Joint ID.
Step 8 : ID produced meets the circle at A. Now join AB and AC. Then AABC is the
required triangle.
44) a) . _
Draw the graph xy = 24, x, y > 0, Using the graph find,
(i) y when x =3 and
(ii) x when y = 6.

Answer : ||

1. Table
x/24/12/864|3| 2 1
y| 1|2 34

2. Variation:
Indirect Variation

3. Equation

xy =k
xy=24x1=12x2=8x3=...=12
xy = 24

4. Points
(24,1),(12,2),(8,3),(6,4)
(4,6),(3,8),(2,12),(1,24)
5. Solution

From the graph

(i) If x = 3, then, y = 8
(ii)) fy = 6 then, x =4

o)}
o0
—
N
N
N

(OR)

b
) Draw the graph of y = x> + 3x + 2 and use it to solve x> + 2x + 1 = 0

Answer : -1
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