COMMON PRE-BOARD EXAMINATION-2023 QP Code: 30/1/1

MATHEMATICS STANDARD (041)

CLASS: X
Time Allowed: 3 Hours Maximum Marks: 80

General Instructions:
1. This Question Paper has 5 Sections A, B, C, D and E.

Section A has 20 MCQs carrying 1 mark each.

Section B has 5 questions carrying 2 marks each.

Section C has 6 questions carrying 3 marks each.

Section D has 4 questions carrying 5 marks each.

Section E has 3 Case Based integrated units of assessment (4 marks each) with sub-parts

of the values of 1, 1 and 2 marks each respectively.

7. All questions are compulsory. However, an internal choice in 2 questions of 2 marks, 2
questions of 3 marks and 2 questions of 5 marks has been provided. An internal choice has
been provided in the 2 marks questions of Section E.
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8. Draw neat figures wherever required. Take i = % wherever required if not stated.

Q. No. SECTION A Marks

Section A consists of 20 questions of 1 mark each.

1. If AABC ~ APQR, perimeter of AABC = 32 cm, perimeter of APQR = 48 cm and PR =6 cm, thenthe 1
length of AC is
(a)4cm (b) 8 cm (c)16 cm (d)12 cm
2. aand b are two positive integers such that the least prime factor of a is 3 and the least prime 1
factor of b is 5. Find the least prime factor of (a + b)
(a)3 (b) 2 (c)5 (d)11
3. If sec® O(1+sinf)(1 —sind) = k, then find the value of k. 1
(a)1 (b) 2 ()3 (d)3
4. If the mean and median of a data are respectively 24 and 26, then the mode is: 1
(a) 24 (b) 27 (c) 26 (d) 30
5. Value(s) of k for which the quadratic equation 2x? —kx+k = 0 has equal roots is/are 1
(@)o (b) 4 (c)8 (d)0and 8
6. The zeroes of the polynomial x>~ 3x—m (m + 3) are 1
(a) m, m+3 (b) —m, m+3 (c) m, — (m+3) (d) —m, —(m+3)
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10.

11.

12,

13.

14.

15.

16.

17.

18.

If the radii of two concentric circles are 3 cm and 5 ¢cm, then the length of each chord of one circle
which is tangent to the other circle is

(a) 6cm

(b) 8 cm

(c) 10 cm

{(d) 4 cm

Find the ratio in which the y-axis divides the line segment joining the points (5, —6) and (-1, - 4).

(@)1:5

(b)2:1

(c)5:1

In AABC right angled at C, the value of cos(4 + B)is:

(a)o

(b)1

(c) V2

(dy1:2

(d) —

V2

The HCF of the smallest composite number and the smallest prime number is :

(a) 1

An arc of a circle of length 57 cm and the sector it bounds has an area of 20z cm?. The radius

of the circle is:
(a)1cm

(b)2

(b) 5cm

(c)3

{c)8cm

(d)4

{(d) 10 cm

If Ais a point on the y-axis whose ordinate is 5 and B is the point (-3, 1), then the length of AB is

(a) 8 units

(b} 5 units

(c) 3 units

(d) 25 units

1

In AABC, D and E are points on sides AB and AC respectively such that DE||BC. If AD = EBD'

AE =4.5cm, find AC.
(a) 13.5cm

The number of revolutions made by a circular wheel of radius 0.7 m in rolling a distance of

176 mis:
(a) 22

The pair of linear equations y=0and y = -6 has

(a) One solution
(c) No solution

A number is chosen at random from the numbers -5, -4, -3,-2,-1, 0, 1, 2, 3, 4, and 5.
The probability that square of this number is less than or equal to 1 is

(a) 11—1

(b) 9 cm

(b) 24

(c) 18 em

(c) 75

(b) Two solutions
(d) Infinitely many solutions

If sin@d = xandsecé = y, then find the value of coté.

(a) xy

(b) = 0=
(b) f—y— ©3

(d)3cm

(d) 40

(@)

Given in the table below are the marks obtained by 50 students in a class test:

Marks 0-9 10-19 {20-29 |30-39 [40-49
No. of Students 4 7 19 12 8
For this frequency distribution, the lower limit of median class is
(a) 10 (b) 20 (c)19.5 (d) 29.5
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19. DIRECTION: In question numbers 19 and 20, a statement of assertion (A) is followed by a 1
statement of Reason (R).
Choose the correct option
Statement A (Assertion): If two identical solid cubes of side 5 cm are joined end to end, then
the total surface area of the resulting cuboid is 300 cm?.
Statement R (Reason) : Total surface area of a cuboid is 2(/b + bh+ hl).
(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 and 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.

20. Statement A (Assertion): 6" never ends with digit zero, where n is a natural number. 1
Statement R (Reason): Any number ends with digit zero, if its prime factorisation is of the
form 2™ x 5", where m, n are natural numbers.

(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 and 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.

SECTION B

Section B consists of 5 questions of 2 marks each.

21. [ftan@+cot@ =5, then find the value of tan” 8 + cot* 6. 2
OR
Prove that : (cosec —cot)* = 1-cosé
1+cosé
22. 1f32x+ 33y =34, 33x + 32y = 31, then find the value of x and y. 2
23. Achord of a circle of radius 10 cm subtends a right angle at the centre. Find the area of the 2

corresponding minor segment. (Use = 3.14)

24. Inthe adjoining figure, PQR and QST are two right triangles, right-angled at R and T respectively.
Prove that QR x QOS = QP x QT .

N

T
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25. Inthe given figure, PA and PB are tangents to the circle from an external point P. CD is another 2
tangent touching the circle at Q. If PA =12 cm, QC = QD = 3 ¢cm, then find PC + PD.

In the given figure, O is the centre of circle, PQ and PR are tangents to the circle and ZQPR= 60°.
Find the measure of ZQSR.

SECTION C

Section C consists of 6 questions of 3 marks each.

26. Prove that 5 - 3+/2 is an irrational number, given that /2 is an irrational number. 3
. . . 1 1 1 3
In the adjacent figure, PQ, AB and CD are each perpendicular to BD. Prove that —+ — = —
X y z
A

In the given figure, PQ is a chord of length 8 cm of a circle of radius 5 cm. The tangents at P and
Qintersect at a point T. Find the length of TP.
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28.

29.

30.

31

32

A card is drawn from a well-shuffled pack of 52 playing cards. Find the probability of getting:
(i) a red face card
(ii) not a diamond card
(iii) either a king or a black card

2
Find the zeroes of the quadratic polynomial 7y 2 - a y —— and verify the relationship between
3 3

the zeroes and the coefficients of the polynomial.

At a certain time in a zoo, the number of heads and the number of legs of tigers and peacocks
were counted and it was found that there were 47 heads and 152 legs. Find the number of
tigers and peacocks in the zoo

OR
The sum of a two digit number and another formed by reversing its digits is 99. If five added to
the number gives 4 less than 6 times the sum of its digits, then find the number.

sinf—cosf+1 1

Prove that: — =
sinf+cosf@—1 (secd—tan0)

SECTIOND

Section B consists of 4 questions of 5 marks each.

In the given figure, a decorative block is shown which is made of two solids, a cube and a
hemisphere. The base of the block is a cube with edge 6 cm and the hemisphere fixed on the top
has a diameter of 4.2 cm. Find

(a) the total surface area of the block

(b) the volume of the block formed.

B

T e

i S

6 em

Bem

OR
A juice seller was serving his customers using glasses. The inner diameter of the cylindrical glass
was 5 cm, but the bottom of the glass had a hemispherical raised portion which reduced the
capacity of the glass. If the height of a glass was 10 cm, find the apparent capacity of the glass
and its actual capacity. (Use rt = 3.14)
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33. Compute the median for the following cumulative frequency distribution.

Marks Less Less Less Less Less Less Less Less
than 30 | than 40 | than 50 | than 60 | than 70 | than 80 | than 90 | than 100
No. of 4 16 30 46 66 82 92 100
students

34. Aplane left 30 minutes late than the scheduled time and in order to reach its destination

1500 km away on time, it has to increase its speed by 250 km/ hour than the usual speed. Find
the usual speed of the plane.

35.

36.

OR

Some students planned a picnic. The total budget for food was X 2000. But 5 students failed to
attend the picnic and thus the total cost of food for each member increased by X 20. How many
students attended the picnic and how much did each student pay for the food?

Prove that if a line is drawn parallel to one side of a triangle to intersect the other two sides in
distinct points, then the other two sides are divided in the same ratio.

BF
In the given figure, DE || AC and DF || AE. Using the above theorem prove that TE

SECTION E

Case study based questions are compulsory.

BE

EC

A guard, stationed at the top of a 240 m lighthouse, observed an unidentified boat coming

towards it. A clinometer or inclinometer is an instrument used for measuring angles or slopes.

The guard used the clinometer to measure the angle of depression of the boat coming towards

the lighthouse and found it to be 30°.
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Use the above information to answer the questions that follow:
(i) Make labelled figure on the basis of the given information.
(ii) Calculate the distance of the boat from the foot of the lighthouse.
(iii) After 10 minutes, the guard observed that the boat was approaching the lighthouse
and its distance from the lighthouse is reduced by 240(v/3 — 1) m. He immediately

raised the alarm. What was the new angle of depression of the boat from the top of

the lighthouse?
OR

Find the distance of the boat from the lighthouse if the angle of depression of the

boat coming towards the lighthouse is found to be 60°. (Use v/3 = 1.73)

37. An officer explains his army men the route they need to follow to reach their target. Consider ‘O’
as origin.

ule 11 %?qimw re o ke ,
A , N g n , rr

Use the above information to answer the questions that follow:
(i) Find the distance of the point B from y-axis.
(ii) Find the coordinates of the mid-point of the line segment joining the points F and G.
(iii)  Find the coordinates of the point which divides the line segment joining the points
F(12, 7) and G(15, 11) in the ratio 1 : 2 internally.
OR

Find a relation between x and y such that the point (x, y) is equidistant from the

points A and C.
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In the month of April to June 2022, the exports of passenger cars from India increased by
26% in the corresponding quarter of 2021-22, as per a report. A car manufacturing company
planned to produce 1800 cars in 4™ year and 2600 cars in 8% year. Assuming that the

production increases uniformly by a fixed number every year.

Use the above information to answer the questions that follow:
(i) Find the production in the 1t year.
(ii) Find the production in the 12t year.
(iii) Find the total production in first 10 years.
OR

In which year the total production will reach to 31200 cars?
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