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SOLUTIONS
MATHEMATICS (BASIC)

SECTION A
This section has 20 Multiple Choice Questions (MC®Qs) carrying 1 mark each. 20x1=20

1. The ratio of the area of a quadrant of a circle to the area of the same
circle is:

(A 1:
B) 2
© 1:
D) 4
Answer: (C) 1:4 1

el S i N

2, For which of the following solids is the lateral/curved surface area and
total surface area the same ?

(A) Cube
(B)  Cuboid
(C) Hemisphere

(D)  Sphere
Answer : (D) Sphere 1

3. The class mark of the median class of the following data is :

Class Interval | 10—25 | 25-40 | 40-55 | 55-70 | 70-85 | 85— 100

Frequency 2 3 7 6 6 6
(A) 40
(B) 55
(C) 475
D) 625
Answer : (D) 62-5 1
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4. The following distribution shows the number of runs scored by some
batsmen in test matches :

Runs Scored 3000 — 4000 | 4000 — 5000 | 5000 — 6000 | 6000 — 7000

Number of Batsmen 5 10 9 8

The lower limit of the modal class is :
(A) 3000
(B) 4000
(C) 5000
(D) 6000

Answer : (B) 4000

5. In an experiment of throwing a pair of dice, the probability of not getting
a doublet is :

(A) (B)

(®) (D)

= D=
) o | >
c:"" !

Answer (B) Z

6. If the HCF of two positive integers a and b is 1, then their LCM is :
(A) a+b B) a
C© b (D) ab

Answer : (D) ab

2
7. (2 +42 ) is :
(A) arational number (B) anirrational number
(C) an integer (D) anatural number

Answer : (B) an irrational number

8. The discriminant of the quadratic equation 2x2—-3x—-5=0 is:

A =31 (B) 49

© 7 (D) ,/—31

Answer : (B) 49

9. The equation x + 1 3 (x # 0) is expressed as a quadratic equation in the
X
form of ax?+ bx +c =0. The value of a—b +c is:
A 5 (B) 2
¢ 1 (D) -1

Answer : (A) 5
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10. For a point X(a, b) where (b > a > 0), the value of its
[distance from x-axis — distance from y-axis] is :
(A) a-b (B) b-a
(C) a2-b? (D) b%-a2
Answer: (B) b-a 1
11. The mid-point of a line segment divides the line segment in the ratio :
(A 1:2 B) 2:1
© 1:1 (D) % .9
Answer: (C) 1:1 1
12.  Which of the following is not the criterion for similarity of triangles ?
(A)  AAA (B) SSS
(C) SAS (D) RHS
Answer : None of the given options is correct. 1
Note — One mark to be given to all students who have attempted this question.
13. From the figures given below, which of the following is true about the
measure of Z P ?
P 12 cm
(A ~«ZP=60°
(B) «ZP=80°
© «£P=40°
(D) The measure of £ P cannot be determined
Answer : (C) £ P =40° 1
14. In the given figure, if AB is a tangent to the circle with centre O such
that OB = 6 cm and £ AOB = 60°, then the length of OA is :
B
&
< 60°
g A
(A) 8cm (B) 3J3 cm
(C) 443 em (D) 12cm
Answer : (D) 12cm 1
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15. Which of the following statements is false ?
(A)  tan 45° = cot 45°
(B)  sin 90° = tan 45°
(C)  sin 30° = cos 30°
(D) sin 45° = cos 45°
Answer : (C) sin 30° = cos 30°
1 1 .
16. The value of( 5+ ) J is:
sec"A  cosec”A
(A) more than 1 B 1
) o0 D) -1
Answer : (B) 1
17. In the given figure, which of the following angles represents the angle of
depression ?
Ob?erver Horizontal line
(A x
B) ¥
(C) =z
D) a
Answer : (C) z
18. The perimeter of the shaded region in the given figure is :
V.V
B [+a
(C) 1+2r
D) l+2r+a
Answer : (C) |+2r
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Questions number 19 and 20 are Assertion and Reason based questions. Two
statements are given, one labelled as Assertion (A) and the other is labelled as
Reason (R). Select the correct answer to these questions from the codes (A), (B),

(C) and (D) as given below.
(A) Both Assertion (A) and Reason (R) are true and Reason (R) is the

correct explanation of Assertion (A).

(B) Both Assertion (A) and Reason (R) are true, but Reason (R) is not

the correct explanation of Assertion (A).
(C)  Assertion (A) is true, but Reason (R) is false.

(D)  Assertion (A) is false, but Reason (R) is true.

19. Assertion (A) : For any two natural numbers a and b, the HCF of a and b
is a factor of the LCM of a and b.

Reason (R): HCF of any two natural numbers divides both the
numbers.

Answer : (A) Both Assertion (A) and Reason (R) are true and Reason (R) is the correct 1
explanation of Assertion (A).

20. Assertion (A): The value of p for which the system of equations
4x + py + 8 = 0 and 2x + 2y + 2 = 0 is consistent is 4.
Reason (R):  The system of equations a;x + b1y = ¢ and agx + byy = ¢y

is consistent with infinitely many solutions, if
a _bh_a

ag by ¢y
Answer : (D) Assertion (A) is false, but Reason (R) is true. 1

SECTION B

This section has 5 Very Short Answer (VSA) type questions carrying 2 marks

each. 5x2=10
21. From a circular sheet of radius 70 cm, a quadrant is cut. Find the area of
the remaining sheet.

Solution : Area of remaining sheet = nrl - inrz :§ nr2

:%x27—2 x 70 x 70 = 11550 sq. cm 1+1
22. Solve forx and y:
3x+5y=8
5x -3y =2

Solution : Solving the two equationstogetx =1,y =1 1+1
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23. (a) In the given figure, if PQ || RS, then prove that A POQ ~ A SOR.
R
P
@)
Q
S
OR
(b) In the given figure, AOSR ~ AOQP, « ROQ = 125° and
Z ORS = 70°. Find the measures of £ OSR and £ OQP.
70°
OX )125°
< = Q >
Solution : (a) AsPQ | RS
j (Pg::iSR } Alternate interior angles 1
. APOQ ~ ASOR (by AA similarity criterion) 1
OR

(b) £ OSR =125° — 70° = 55° [ by exterior angle property] 1

As A OSR ~ A OQP
2 OSR = £ OQP (Corresponding angles of similar triangles) Ya
2 OQP = 55° 1

24. Two concentric circles are of radii 6 cm and 10 cm. Find the length of the
chord of the larger circle which touches the smaller circle.
Solution: -
Correct
figure ¥2
BC2=0B%-0C?
= BC?=10%- 62=64
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=BC=8cm 1
AB=8x2=16cm Yo
25. (a) Find the values of A and B (0 < A < 90°, 0 < B < 90°), if
tan (A+B)=1 and tan (A—B)= =.
V3
OR
(b)  Prove that tan 45° =1 geometrically.
Solution: (@) A+ B =45° Ya
A-B=30° 72
Solving and getting A = 37-5° and B = 7.5° X 1
OR
(b) Consider an isosceles right A ABC Y2
Using angle sum property /A = / C = 45° 72
AB
Clearly, tan45°====2=1 1
BC X B c
SECTION C
This section has 6 Short Answer (SA) type questions carrying 3 marks each. 6x3=18
26. Prove the following trigonometric identity :
(sin A — cosec A) (cos A—sec A) = 1
tanA + cotA
L2 2 A 1
Solution: LHS = | sin A — — cos A+ | S AT cos” Al
sin A cos A sin A cos A
=sin ACos A = s;nAcos,g\ 1
sin“ A +cos® A
= ! =RHS 1
tan A +cot A
27. A lot consists of 200 pens of which 180 are good and the rest are
defective. A customer will buy a pen if it is not defective. The shopkeeper
draws a pen at random and gives it to the customer. What is the
probability that the customer will not buy it ? Another lot of 100 pens
containing 80 good pens is mixed with the previous lot of 200 pens. The
shopkeeper now draws one pen at random from the entire lot and gives it
to the customer. What is the probability that the customer will buy the
pen ?
Solution: P (customer will not buy the pen) = % = % 1
After mixing the two lots
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Total pens = 200 + 100 = 300

Number of good pens = 180 + 80 = 260 1
- — 260,13
P (customer will buy the pen) = 700 ' T 1
28. (a) Prove that J§ is an irrational number.
OR
(b)  The factor tree of a number x is shown below :
X
2 y
2 210
a 70
2 35
5 b

Find the values of x, y, a and b. Hence, write the product of the

prime factors of the number x so obtained.
Solution: (a) Let V3 be a rational number such that 3 = P (p and g are co-prime numbers, q = 0) 1,

q

V3g=p= 3¢?=p?

3 divides p?> = 3 divides p as well 1

Let, p = 3m (for some integer m)

30°=9m> = g’>=3m?

3 divides 9> = 3 divides q as well 1

p and g have a common factor 3, which is a contradiction as p and q are co-prime.

.. our assumption is wrong 1

Hence, V3 is an irrational number

OR
(b) b=7 Y

a=3 3

y =420 Y

X =840 Yy

Xx=840=28x3x5x%x7 1

29.

Determine a quadratic polynomial, sum and product of whose zeroes are

— 10 and 24, respectively. Also, determine the zeroes of the polynomial so

obtained.
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Solution: Required polynomial is x + 10x + 24 1
For zeroes: X% + 10X + 24 = (X + 6) (X + 4) 1
Zeroes are — 6, — 4 1
30. (a) Solve the following system of equations graphically :
X+ 3y =6; 2x— 3y =12
OR
(b) x and y are complementary angles such that x : y = 1 : 2. Express
the given information as a system of linear equations in two
variables and hence solve it.
Solution: (a) Correct graph of each equation 1+1
Solution isx =6,y =0 or (6, 0) 1
OR
(b) x+y=090° 1
2X =y 1
Solving to get x = 30°, y = 60° Yot Yo
31. Prove that a rectangle circumscribing a circle is a square.
Solution: B R c
5 /0-\ a Correct
\ / figure %2
A B B
As the length of tangents from an external point to a circle are equal
Thus,
AP = AS
BP =BQ
DR =DS
CR=CQ 1
Adding the above equations,
AB+CD=BC+AD
As AB=CD & BC = AD (opp. sides of rectangle)
= AB = AD 1
.. ABCD is a square &
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SECTION D

This section has 4 Long Answer (LA) type questions carrying 5 marks each.

4x5=20

Thus, the median age of the policy holders is 35.76 years.

32. A life insurance agent found the following data for the distribution of
100 policy holders on the basis of their ages.
Age (in years) Number of policy
holders
15-20 2
20 - 25 4
25 -30 18
30-35 21
35 —40 33
40 — 45 11
45 - 50 3
50 — 55 6
55 — 60 2
Find the median age of the policy holders.
Solution: Cl f cf
15-20 2 2
20-25 4 6
25-30 18 24
30-35 21 45 Correct
35-40 33 78 table
40 — 45 11 89 2
45 -50 3 92
50-55 6 98
55-60 2 100
N .
> =50 . median class : 35— 40
Median =35+ 20 —%> . 5 2
33
=35.76 1
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33. (a) The difference of the squares of two positive numbers is 180. The
square of the smaller number is 8 times the greater number. Find
the two numbers.
OR
(b)  Find the value(s) of k for which the equation 2x% + kx + 3 = 0 has
real and equal roots. Hence, find the roots of the equations so
obtained.
Solution: (a) Let the smaller number be y and greater number be x.
ATQ.
x% —y? =180 1
y2 = 8x 1
= x?—-8x =180
x> -8x—-180=0 1
(x—18) (x+10)=0
X =18, x = — 10 (rejected) 1
<. The numbers are 18 and 12 1
OR
(b) For equal roots; b —4ac =0
k?-24=0 1
=k=+2V6 1
Equations are
2x% + 24/6x + 3 =0; 2x2 —24/6x +3=0 Yo+ Yo
Rootsarex:—\/g,—\F; f\[ 1+1
2 2
34. State the converse of “Basic Proportionality Theorem” and use it to prove
the following :
Line segment joining mid-points of any two sides of a triangle is parallel
to the third side.
Solution:  Statement : If a line divides any two sides of a triangle in the same ratio, then the line 1
is parallel to the third side.
Given : In A ABC, D and E are mid-points of AB and A Correct
AC respectively e
To prove : DE || BC prove
Proof : As D is the mid-point of AB 1
AD = DB y :
D, 1
DB . .
Similarly, E is the mid-point of AC
AE
w—=1
EC
_AD _ AE 1
DB EC
By converse of BPT, DE || BC 1
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35.

(a)

(b)

A toy is in the form of a cone surmounted on a hemisphere. The
cone and hemisphere have the same radii. The height of the conical
part of the toy is equal to the diameter of its base. If the radius of
the conical part is 5 cm, find the volume of the toy.

OR

A cubical block is surmounted by a hemisphere of radius 3:5 cm.
What is the smallest possible length of the edge of the cube so that
the hemisphere can totally lie on the cube ? Find the total surface
area of the solid so formed.

Solution:

(@ Radius=r=5cm
Height of cone =h =10 cm
Volume of toy = volume of hemisphere + volume of cone
2
=Z r3+ Lurth
3 3

:EX£X5X5><5+1X£X5X5X10
3 7 3 7

5500 , 5500
= +

21
_ 11000
21

21
cu. cm or 523.81 cu. cm

OR

(b) Edgeofcube=a=3-5x2=7cm
Total surface area of solid
=6 a°+ 2nr? — nr?
=6 a% + mr?
:6x7x7+§x3-5x3-5
_ 665
T2

sq. cm or 332-5sg. cm

2+2

1% + 1%
1

This section has 3 case study based questions carrying 4 marks each.

SECTION E

Case Study -1

3Ix4=12

36. In a society, there is a circular park having two gates. The gates are
placed at points A(10, 20) and B(50, 50), as shown in the figure below.
Two fountains are installed at points P and Q on AB such that
AP =PQ = QB.
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Based on the above information, answer the following questions :
(i) Find the coordinates of the centre C.
(ii))  Find the radius of the circular park.
(iii) (a)  Find the coordinates of the point P.
OR

(b)  Find the distance of the fountain at Q from gate A.

Solution: (i) Co-ordinates of C are (10 ; 50, 20 ; 50) = C(30, 35) 1
(i)  Radius=./(30 - 10)2+ (35 - 20)2=25 1
@) (@ P divides AB in the ratio 1 : 2, Y
co-ordinates of P are (“5“2“0, 1XS°;’ZXZ°) T2+

. 2 1

ie. (2, 30) Z
OR

(b) Distance AB =2 x 25 =50 1
AQ =2AB =2x 50 °

ol 1

= 1
AQ=— /2

Case Study - 2
37. An injured bird was found on the roof of a building. The building is 15 m

high. A fireman was called to rescue the bird. The fireman used an
adjustable ladder to reach the roof. He placed the ladder in such a way
that the ladder makes an angle of 60° with the ground in order to reach
the roof.

430/1/3
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Based on the above information, answer the following questions :

1) Find the length of the ladder used by the fireman to reach the roof. 1
(ii)  Find the distance of the point on the ground at which the ladder
was fixed from the bottom of the building. 1
(iii) In order to avoid skidding, the fireman placed the ladder in such a
way that the bottom of the ladder touches the base of the wall
which is opposite to the building, making an angle of 30° with the
ground.
(a) Draw a neat diagram to represent the above situation and
hence find the width of the road between the building and
the wall. 2
OR
(b)  Find the length of the ladder used by the fireman in this
case. 2
Solution: (i) Let the length of the ladder be ‘a’
15 _ o
P sin 60 Ly
a= % or 10v3 1,
Thus the length of the ladder is 3—; mor 10v/3 m
(i) Let the distance of the point on the ground be ‘x’
15 _ 1an 60°
P tan Ly
X = % or 5v3 1,
Thus, the distance of the point on the ground is % mor 5v/3 m
(iii) (@) Let the width of the road be y A
\ Correct
15 figure 1
Wall
m| ol
15 . 1
— =tan 30° ' &
y
y=15vV3 Y
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Thus, the width of the road is 15+/3 m.
OR
(b) Let the length of the ladder be |.
{
15
E1u}
11—5 = sin 30° h 1
I =30 1
Thus, the length of the ladder is 30 m.
Case Study -3
38. In a garden, saplings of rose flowers were planted at equal intervals to
form a spiral pattern. The spiral is made up of successive semicircles,
with centres alternatively at A and B, starting with centre at A, of radii
50 c¢cm, 100 cm, 150 cm, ....... as shown in the figure given below. Spiral 1
has 10 flowers, Spiral 2 has 20 flowers, Spiral 3 has 30 flowers and so on.
I3
- ‘ i
P\ Al ‘ "-i‘l
i X '. Iy
& r’( T . N
L F RN,
\ R z
B ol
% ,"ﬂ*«:
o Dk T
Based on the above information, answer the following questions :
(1) What is the radius of the 13" spiral ?
(ii)  If the radius of the nt® spiral is 500 cm, find the value of n.
(iii) (a) Find the total number of saplings till the 11tk spiral.
OR
(b)  Till which spiral, will there be a total of 450 saplings ?
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Solution: (i) a,;=650cm 1
(ii) a, =500
50 + (n — 1)50 = 500
n=10 1
(iii) (@ a=10,d=10
Sy, == [20 +10 x 10] 1%
= 660 Y
OR
(b) a=10,d=10
450z§[20+(n—1) 10] 1
n2+n-90=0 72
n=9 2
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