REAL NUMBERS

LEVEL-1

Find the (HCF x LCM) for the numbers 100 and 190 by prime factorization method.

State whether the number(ﬁ—ﬁ )l -\/5 +\/§ ) is rational or irrational. justify.

Write one rational and one irrational number lying between 0.25 and 0.32.
Express 256 as a product of primes.

If m and n are co-prime number , then find the HCF (m,n).

Express 0.2545454..........cccceevuunnnnnn. as a fraction in simplest form.
LEVEL-II
1. Use the prime factorization method to find the HCF of 1288 and575.
2. Check whether 5 x 3 x 11+11and 5 x 7+7 x 3 are composite number and justify.
3. Check whether 6" can end with the digit 0, where n is any natural number.
4.  Given that LCM (26,169) =338, write HCF (26,169).
5. Find the HCF and LCM of 6 ,72 and 120 using the prime factorization method.

LEVEL-III

Show that V3 is an irrational number.

=

N

Show that 5+3\/§ is anirrational number

3. Showthat 5-V3 o . _ o

—2— is an irrational number, if V3 is an irrational number.
4, Find the LCM & HCF of 26 and 91 and verify that HCF x LCM=product of the two numbers
5. Provethat +/7 is irrational

(PROBLEMS FOR SELF EVALUATION/HOTS)

1. State the fundamental theorem of Arithmetic.
2. Express 2658 as a product of its prime factors.

3. Find the LCM and HCF of 17, 23 and 29.

4. Prove that V2 s not a rational number.

5. Find the largest positive integer thatwill divide 122,150 and 115 leaving remainder 5,7 and
11 respectively.

Show thatthere is no positive integer n for which -1t Snrl is rational.
Using prime factorization method, find the HCF and LCM of 72,126 and 168. Also show

that HCF X LCM # product of three numbers.
8. Three sets of English, Mathematics and Science books containing 336, 240 and 96 books

respectively have to be stacked in such away that all the books are stored subject wise and

the heightof each stack is the same. How many stacks will be there?

9. A person wanted to distribute 96 apples and 112 oranges among poor children in an orphanage. He



packed all the fruits in boxesin such a way that each box contains fruits of the same variety, and also

everybox contains an equal number of fruits.

¢+ Find the maximum number of boxes in which all the fruits can be packed.

* Which concept have you used to find it?

10. Teacher draws the factor tree, given in figure and ask the students to find the value

of x without finding thevalue of y and z. Shaurya gives the answer x=136

a) Is his answer correct?

b) Give reason for your answer.
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Level —I

1. Find the value of zeroes of the polynomials p(x) as shown in the graph and hence find
the polynomial.(CBSE 2014-15).

2. Let aand B are the zeroes of a quadratic polynomial 2x? — 5x — 6 then form a
quadratic polynomial whose zeroes are @ + f and aff. (CBSE 2011)



3. Write the condition when parabola is open upwards?
4. Write the number of zeroes of the quadratic polynomial.

5. Find the quadratic polynomial whose zeros are v2 +3 and V2 - 3.

6. Write the degree of the zero polynomial.

7. Find the zeros of the quadratic polynomial 6x2-7x-3 and verify the relationship between
the zeros and the coefficients.

8. Find the quadratic polynomial sum of whose zeros is 2v3 and their product is 2.

Level 11

9. If the sum of squares of zeros of the polynomial 6x>+x+k is 25/36 find the value of k.

10. If one zero of the quadratic polynomial f(x) =4x2-8kx-9 is negative of the other, find the
value of k.

11. Find the value of k for which the quadratic polynomial 9x2-3kx+k has equal zeros

12. If the sum and product of zeros of the polynomial ax?-5x+c is equal to 10 each,

find the values of a and c.

13. Find all the zeros of polynomial x*+x3-9x2-3x+18 if the two of its zeros are V3 and -v3.
14.If a and B are the zeros of quadratic polynomial p(x) =x?-(k-6) x+ (2k+1)
Find the value of k if a+p=ap.

15. If the zeros of polynomial x2-5x+k are the reciprocal of the zeros then find the value of k.
16. If a and B are the zeros of the quadratic polynomial x? -6x +a find the value of ,a"

If 3a +2B=20

LEVEL III

17. If a and B are the zeros of the quadratic polynomial 3x? -10x +7, find the value of

a? +p?

18. If a and B are the zeroes of a polynomial x>-x-30, then form a quadratic

Polynomial whose zeroes are 2-a and 2- 3



19.1f @, § and y are zeroes of the polynomial 6x* + 3x% — 5x + 1, then find the values of
at+pryyd, (CBSE 2010)
20. Form a cubic polynomial whose zeroes are 3, 2 and -1. Hence find
(i)  Sum ofits zeroes
(ii)  Sum of the product, taken two at a time
(iii)  Product of its zero.

(SELF EVALUATION QUESTIONS)

21.Find the number of zeroes of p(x) in each case, for some polynomials p(x).

22.If @ andp are the zeroes of the equation 6x* + x — 2 = 0, find % + %
23.1f one of the zeroes of the polynomial 2x% 4+ px + 4 = 0 s 2, find the other zero, also
find the value of p

24.1f one zero of the polynomial (a® + 9)x? + 13x + 6a is reciprocal of the other. Find
the value of a. (All India)

25.If @ be the number of person who take junk food, £ be the person who take food at

home and a and B be the zeroes of quadratic polynomial f(x) = x% — 3x + 2, then

A . . 1
find a quadratic polynomial whose zeroes are =

1 : Les
- and e which way of taking

food you prefer and why?

26. If the number of apples and mangoes are the zeroes of polynomial 3x2-8x-2k+1.
and the number of apples are 7 times the number of mangoes,

then find the number of zeroes and value of k.



Pair of Linear Equations in Two Variables

Level -1

. Find the value of ,,a" so that the point (2,9) lies on the line represented by ax-3y=5
. Find the value of k so that the lines 2x—3y = 9 and kx - 9y = 18 will be parallel.

. Find the value of k for which x + 2y =5,3x + ky+15 =0 is inconsistent

. Check whether given pair of lines is consistentzorimot 5x—1=2y,y="1 + ° x

. Determine the value of ,a"if the system of linear equations 3x+2y-
4=0and ax—y—3=0 will represent intersecting lines.
. Write any oneequation of the line which is parallel tO\/2x—\/3y=5
. Find the point of intersection of line -3x+7y=3 withx-axis
. Forwhat value of k the following pair has infinite
number of solutions. (k-3)x+3y=k
Kx+y)=12
Write the condition so that alx + b1y = c1 and a2x + b2y = c2 have unique solution.

LEVEL -1

1. 5 pencils and 7 pens together cost Rs.50 whereas 7 pencils and 5 pens together
cost Rs.46.Find the cost of one pencil and that of one pen.

2. Solve the pair of linear
equation:3x —y =3
7x +2y =20

3. Find the fraction which becomes to 2/3 when the numerator is increased by 2
and equal to 4/7 when thedenominator is increased by 4.
4. Solve the pair of linear
equationpx+qy =p —q
qx—py=p+q



5. Solve the equation using the method of substitution:

3x — S5y =-1
x—y=-1
Level -lII

1. Draw the graph of theequations

4x —y= 4x+y=12
Determine the vertices of the triangle formed by the lines representing

these equations and the x-axis. Shade the triangular region so formed

2. Solve
Graphic
allyx —
y =1
3x + 2y =12. ) .
Calculate the area bounded by these lines and the x- axis.
3.Solve for u & v.

4u—v=14uv
3u + 2v = 16uv where uz0, v# 0
4. Ritu can row downstream 20 kmin 2 hours, and upstream 4km in 2hours.
Find her speed of rowing in stillwater andthe speed of the current.

(HOTS)
5. I8¢ 20 =3/B=2(2A+«£ B)findthe theseangle. (HOTS)

6. 8 men and 12 boys can finish a piece of work in 10 days while 6 men and
8 boys can finish it in14 Days.Find the timetakenbyl man alone and
thatbyone boyalone to finish the work.

(HOTS)

7. Find the value of K for which the system of linear equations 2x + 5y = 3, (k+1)x +
2(k+2)y =2 K will

have infinite number of solutions. (HOTS)



Quadratic Equations

YEAR- 2019

SECTION - &

Q1- Find the nature of roots of the quadratic equation 2x2 —4x + 3 =0.
Q2-For what values of k, the roots of the equation x+4x+k=0 are real?
Q 3 - Write the discriminant of the quadratic equation (x + 5)2 =2 (5x — 3)
Q For what values of k does the quadratic equation 4x2 — 12x — k = 0 have no real roots ?
Or
Find the value of k for which the roots of the equation 3x2-10x+k=0 are reciprocal of each other.
Q Find the value of k for which x = 2 is a solution of the equation kx2 + 2x =3 =0.
Or
Find the value/s of k for which the quadratic equation 3x2 + kx + 3 = 0 has real and equal roots
SECTION-B
Q3-Find the value(s) of k so that the pair of equations x + 2y = 5 and 3x + ky + 15 = 0 has a unique solution.
Q 4 - Show that every positive odd integer is of the form (4g+1) or (4g+3), where q is some integer.
Q5-Find e if the system of equations ex+3y+(3-c)=0; 12x+cy-c=0 has infinitely many solutions?
Q Using completing the square method, show that the equation x 2 — 8x + 18 = 0 has no solution.

Q Find the value(s) of k for which the pair of equations kx + 2y= 3, 3x+ 6y= 10 has a unique solution Q For what value of k, does the
system of linear equations 2x + 3y =7 (k — 1) x + (k + 2) y = 3k have an infinite number of solutions ?

SECTION -C
Q3-For what value of k, is the polynomial f(x) = 3x4 —9x3 + x2 + 15x + k completely divisible by 3x2 -5 ?
Q - Find the value of k such that the polynomial x2-(k+6)x+2(2k-1) has sum of its zeros equal to half of their product

Q A father's age is three times the sum of the ages of his two children. After 5 years his age will be two times the sum of their ages.
Find the present age of the father.

Q4-Write all the values of p for which the quadratic equation x2 + px + 16 = 0 has equal roots. Find the roots of the equation so
obtained.

SECTION -D

Q- Two water taps together can fill a tank in 17 hours. The tap with longer 8 diameter takes 2 hours less than the tap with
smaller one to fill the tank separately. Find the time in which each tap can fill the tank separately.

Or

A boat goes 30 km upstream and 44 km downstream in 10 hours. In 13 hours, it can go 40 km upstream and 55 km
downstream. Determine the speed of the stream and that of the boat in still water.

Q5-In a class test, the sum of Arun’s marks in Hindi and English is 30. Had he got 2 marks more in Hindi and 3 marks less in English,
the product of the marks would have been 210. Find his marks in the two subjects.

Q A pole has to be
erected at a point on the boundary of a circular park of diameter 13 m in such a way that the difference of its distances from two
diametrically opposite fixed gates A and B on the boundary is 7 m. Is it possible to do so ? If yes, at what distances from the two gates
should the pole be erected ?



Year 2020

SECTION &
Q1-If one of the zeroes of the quadratic polynomial x*+3x+k is 2, then the value of k is
(@) 108 (b) -10 (c) -7 (d) -21
Q2-The quadratic polynomial, the sum of whose zeroes is -5 and their product is 5, is
a) X°+5x+6 (b) x>-5x+6  (c) x2-5x-6  (d) -x*+5x+6
Q3-The value of k for which the system of equations x+y-4=0 and 2x+ky = 3, has no solution, is
(a) -2 b)y#2 (903 ()2
Q5- the roots of the quadratic equation x2 — 0.04 = 0 are

(a) +02 (b) +0.02 (c) 0.4(d) 2
Q 6 -The quadratic equation x2-4x + k = 0 has distinct real roots if

(A)k = 4(B)k > 4(C)k = 16(D)k < 4
Q7 - The value(s) of k for which the quadratic equation 2x2+ kx + 2 = 0 has equal roots, is
(A)4(B)-4(C)-4(D)0
SECTION-B
Q 8-Solve for x:
6x2+ 11x+3=0

Q9-The present age of a father is three years more than three times the age of his son.Three years hence the father’s age
will be 10 years more than
twice the age of the son. Determine their present ages.

SECTION -C

Q 10 -Find a quadratic polynomial whose zeroes are reciprocals of the zeroes of the polynomial f(x) = ax2 + bx + ¢, a +0, c
+0.

Or
Q11-Divide the polynomial f(x)=3x2-x3-3x+5 by the polynomial g(x)=x-1-x2 and verify the division algorithm. This
Q12- Find the values of k, for which the quadratic equation  (k + 4) x2 + (k + 1) x + 1 = 0 has equal roots

Q13-On dividing x3 — 3x2 +x + 2 by a polynomial g(x), the quotient and remainder were x — 2 and —2x + 4
respectively. Find g(x).

SECTION -D
Q14-Show that the square of any positive integer cannot be of the form (5q+2) or (5q+3) for any integer q.
Or
Q15-Prove that one of every three consecutive positive integers is divisible by 3.
YEAR 2022

SECTION A (2 MARKS )



Q-(a) Find the value of m for which the quadratic equation (m 1) x2 + 2 (m 1) x + 1 = 0 has two real and equal roots
OR

(a) Find the value of m for which the quadratic equation (m 1) x2 + 2 (m 1) x + 1 = 0 has two real and equal
roots

V3x2+10x+7Y3=0

Q -The product of Rehan's age (in years) 5 years ago and his age 7 years from now, is one more than twice his present
age. Find his present age.

Q-(a) Find the nature of the roots of the quadratic equation x2 5x + 9 = 0.
OR
(b) Write a quadratic equation with roots 3 and 5.

Q- Solve the quadratic equation 2x2 5x 1 = 0 for x.

Q-Solve the quadratic equation: 2+2V2x-6= 0 for x.

Q- The values of x and y satisfying the two equations 32x + 33y = 34, 33x+32y= 31 respectively are:
(a)-1,2
(b)-1,4
(©1,-2
(d)-1,-4
Q- A quadratic polynomial, the product and sum of whose zeroes are 5 and 8 respectively is
(a) kx28x+5]
(b) k x>+8x+5
(c) kx2-5x+8]
(d) kx2+5x+8

Q- Find the roots of the quadratic equation 9x2 62x + 2 = 0.

Q- a) The product of two consecutive odd positive integers is 255. Find the integers, by formulating a quadratic equation.
OR

(b) Find the value(s) of k for the quadratic equation, (k + 3) x2 + kx + 1 = 0, to have two real and equal roots

YEAR 2018

SECTION A&
Q1-If x = 3 is one root of the quadratic equation x 2 — 2kx — 6 = 0, then find the value of k.
Q2-If one root of 5x 2 + 13 x + k = 0 is the reciprocal of the other root, then find value of k.

SECTION-D



Q-A motor boat whose speed is 18 km/hr in still water takes Thr more to go 24 km upstream than to return downstream to
the same spot. Find the speed of the stream.

OR

A train travels at a certain average speed for a distance of 63 km and then travels at a distance of 72 km at an average
speed of 6 km/hr more than its original speed. If it takes 3 hours to complete total journey, what is the original average
speed ?

Q-Obtain all zeroes of 3x 4 — 15x 3 + 13x 2 + 25x — 30, if two of its zeroes areV5/ 3 and —\' 5 3 .

Q-A faster train takes one hour less than a slower train for a journey of 200 km. If the speed of slower train is 10 km/hr less
than that of faster train, find the speeds of two trains.

OR

Solve for x:

1/(@a+b+x)=1/a+ 1/b + 1/x ,a not equal to 0,b not equal to 0,x not equal to 0

YEAR-2023
SECTION-A

Q-The roots of the equation x*+3x-10=0 are: (a) 2,-5 (b) -2,5 () 2,5 (d) -2,-5
Q- A quadratic equation whose one root is 2 and the sum of whose roots
(a) x+4=0

(b) x-2=0

(c) 4x-1=0

(d) -4-0

Q-Which of the following is not a quadratic equation?

(@) 2(x-1)=4x-2x+1

(b) 2x-x*2+5

() (V2x+3)+x%=3x%-5x

(d) (x2+2x)? = x2+3+4x

SECTION-B
Q-(A) Find the sum and product of the roots of the quadratic equation 2x*-9x+4=0.

OR
B) Find the discriminant of the quadratic equation 4x*>-5= 0 and hence comment on the nature of roots of the equation
Q- Find the discriminant of the quadratic equation 3x? -2x+=0 and hence find the nature of its roots. OR Find the roots of
the quadratic equation x*-x-2=0

SECTION-C
Q-Find the value of 'p' for which one root of the quadratic equation px®>-14x+8=0 is 6 times the other.

YEAR-2021
SECTION A
Q-Write the quadratic equation in x whose roots are 2 and -5
SECTION B

Q-(a) One root of the quadratic equation 2x2- 8x- k = 0 is 5/2 . Find the value of k. Also, find the other root.



OR

() Using quadratic formula, solve the following equation for x :
abx2 + (b2- ac)x -bc =0

ARITHMETIC PROGRESSION

1. Ifinan A.P., a=15,d =—3and an = 0, then find the value of n.
2. Find the 21st term of the A.P. 2,1, -4 1/2, -3, -1 1/2
3. How many 2-digit numbers are divisible by 3?
4.Write the common difference of the A.P. V3, v12 ,v27, V48, ..

5.Which term of the A.P.—4,-1, 2, ... is 101?

6.Find the number of terms in the A.P. : 18, 15 1/2,13, ..., —47.

7.Find the common difference of the Arithmetic Progression (A.P.) 1/a,3-a/3a,3-2a/a....(a¥0)
8.Find the sum of first 10 multiples of 6. 9.Find the sum of the first 10 multiples of 3.
Section B (2marks)

1.Which term of AP 3, 15, 27, 39....will be 120 more than it's 21st term?
2.If Sn, the sum of first n terms of an AP is by Sn=3n/2 - 4n, find the nth term.

3.If Sn, the sum of the first n terms of an A.P. is given by Sn = 2n2 + n, then find its term.
4.If the 17th term of an A.P. exceeds its 10th term by 7, find the common difference.
5.How many 2-digit numbers are divisible by 7?

6.If the sum of first n terms of an AP is n*2, then find its 10 the term

7.How many multiples of 4 lie between 10 and 205 ?

8.Determine the A.P. whose third term is 16 and 7th term exceeds the 5th term by 12.

1.Which term of the Arithmetic Progression -7, =12, =17, =22, ... will be =82 ? Is =100 any term of the A.P. ? Give
reason for your answer
2.How many terms of the Arithmetic Progression 45, 39, 33, ... must be taken so that their sum is 180 ?
Explain the double answer.
3.The first term of an AP is 3, the last term is 83 and the sum of all its terms is 903.Find the number of
terms and the common difference of A.P.

4.In an A.P., the first term is — 4, the last term is 29 and the sum of all its terms is 150. Find its common
difference.

5.1f the sum of the first p terms of an A.P. is q and the sum of the first q terms is p; then show that the
sum of the first (p + q) terms is {— (p + q)}.

6.If the sum of first four terms of an AP is 40 and that of first 14 terms is 280.Find the sum of its first n terms.
7.In an A.P., the nth term is 1/m and the mth term is 1/n.Find (i) (mn)th term, (ii) sum of first (mn) terms.
8.If m times the mth term of an Arithmetic Progression is equal to n times its nth term and m ¥ n, show

that the (m + n)th term of the A.P. is zero

9.The sum of the first three numbers in an Arithmetic Progression is 18. If the product of the first and third
number is 5 times the common difference, find the numbers.



Class X 2020 AIRTHEMATIC PROGRESSION
Section A (1 MARKS)

1. The common difference of the A.P.1/p,1-p/p,1-2p/p, ... is
(a)1(b)1/p(c)-1(d)-1/p
2. The nth term of the A.P. a, 3a, 5q, ...... is
(a)na (b) (2n-1)a (c) (2n + 1) a (d) 2na
3. The value of x for which 2x, (x+10) and (3x+2)are the three consecutive term of a.p, is
a)é6 b)-6 c) 18 d)-18
4. the first term of ap is p ,and the common difference is q,then its 10th term is
a)q +9p b)p-9q c)p+9q d) 2p+9q
5. The common difference of an AP, whose nth term is an = (3n + 7), is
(a)3(b) 7 (c) 10 (d) 6
6. The value of p for which (2p + 1), 10 and (5p + 5) are three consecutive terms of an AP is
(a) -1 (b) -2 (c) 1 (d) 2
7. The number of terms of an AP 5, 9, 13, .... 185 is
(a) 31 (b) 51 (c) 41 (d) 40

8. The first term of an A.P. is 5 and the last term is 45. If the sum of all the terms is 400, the number of terms
is

(A) 20 (B) 8 (C) 10 (D) 16

9.The 9th term of the A.P. —15,-11,-7,....,49 s
(A)32(B)0(C) 17 (D) 13

10. Which of the following is not an A.P. ?

(A)-1-2,08, 28, ...

(B)3,3+ *2,3+2%2,3+3*%2, ...

(C) 4/3,7/3,9/3,12/3....

(D)-1/5,-2/5,-3/5......

11. Find the sum of the first 100 natural numbers.

SECTION B(2 MARKS)

12. Find the 11th term from the last term (towards the first term) of the AP 12, 8, 4, ..., -84
13.Find the sum of first 20 terms of the following AP. 1,4,7,10....
14.The sum of first 7 terms of AP is 63 and that of its next 7 term is 161.find the AP

SECTION C (3 MARKS)




15. Show that the sum of all terms of an A.P. whose first term is a, the second term is b and the last term is ¢
isequal to (a +c)(b+c—2a)2(b-a)

16. Find a, b and c if it is given that the numbers a, 7, b, 23, c are in AP.

17. If m times the mth term of an AP is equal to n times its nth term, show that the (m + n)th term of the AP is
zero.

18. The sum of the first 30 terms of an A.P. is 1920. If the fourth term is 18, find its 11th term.

19. For an A.P., it is given that the first term (a) = 5, common difference (d) = 3, and the nth term (an) = 50.
Find n and sum of first n terms (Sn) of the A.P.

20.1+4+7+10+..+x=287.

SECTION D (4 MARKS)

21.The sum of four consecutive numbers in AP is 32 and the ratio of the product of the first and last terms to
the product of two middle terms is 7:15. Find the numbers.

22.1+4+7+10+...+x=287
23.If the four times the fourth term is equal to 18 times 18 term,then find 22" term.

CLASS X 2022 AIRTHEMATIC PROGRESSION

SECTION A (2 MARKS)

Find the sum of first 30 terms of AP : 30, 24, 18, .....

Inan AP if Sn = n (4n + 1), then find the AP.

Which term of AP ,-11/2,-3,-1/2.... 1s49/2?

Find a and b so that the numbers a,7,b ,23 are in AP

Find the sum of first 20 terms of AP whose nth term is given as a*n=5-2n

Find the sum of first 20 term of an ap in which d=5 and a20=125

7.For what value n are the nth terms of the APs: 9, 7, 5, ..... and 15,12,9, ..... the same ?

NouhkwnNeE

8.How many natural no are there between 1-1000 . Which are divisible by 5 but not by 2

SECTION B (3 MARKS)

9.If the last term of an A.P. of 30 terms is 119 and the 8™ term from the end (towards the first term) is 91,then
find the common difference of the A.P. Hence, find the sum of all the terms of the A.P.

SECTION C (4 MARKS)

10. In Mathematics, relations can be expressed in various ways. The matchstick patterns are based on linear
relations. Different strategies can be used to calculate the number of matchsticks used in different figures.

One such pattern is shown below. Observe the pattern and answer the following questions using Arithmetic
Progression :
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Figure 1 Figure 2 Figure 3

(a) Write the AP for the number of triangles used in the figures. Also, write the nth term of this AP.

(b) Which figure has 61 matchsticks ?

SECTION A

1.1fp-1,p+1and 2p +3arein A.P,, then the value of p is
(A)-2 (B)O (C)4 (D)2

2. The next term of the A.P. : "6 ,A24 ,A54 s : 1

(a) 760 (b) 796 (c)” 72 (d) 2216

3. Assertion (A) : a, b, care in A.P. if and only if 2b = a + c. Reason (R) : The sum of first n odd natural
numbers is n2. 1 (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.
4. The common difference of the A.P. whose nth term is givenbyan=3n+7, is :
(a) 7 (b) 3 (c) 3n (d) 1
5. The 11th term from the end of the A.P.: 10, 7, 4, ....... , 62 is:
(@) 25(b) 16 (c) 32(d)0
6. Assertion (A) : The number 5n cannot end with the digit 0, where n is a natural number.
Reason (R): Prime factorisation of 5 has only two factors, 1 and 5.
(a) Both Assertion (A) and Reason (R) are true and Reason (R) is the correct explanation of the Assertion (A).

(b) Both Assertion (A) and Reason (R) are true, but Reason (R) is not the correct explanation of the Assertion

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

(d) Assertion (A) is false, but Reason (R) is true

SECTION C

7.If pth term of an A.P. is q and qth term is p, then prove that its nth termis (p + q n).

8. How many terms are there in an A.P. whose first and fifth terms are — 14 and 2, respectively and the last
term is 62.



9. Which term of the A.P. : 65, 61, 57, 53, .................. is the first negative term ?

SECTION D

10.The ratio of the 11th term to 17th term of an A.P. is 3: 4. Find the ratio of 5th term to 21st term of the
same A.P. Also, find the ratio of the sum of first 5 terms to that of first 21 terms.

11. 250 logs are stacked in the following manner :

22 logs in the bottom row, 21 in the next row, 20 in the row next to it and so on (as shown by an example). In
how many rows, are the 250 logs placed and how many logs are there in the top row?

(Example)

12.How many terms of the arithmetic progression 45, 39, 33, ........ must be taken so that their sum is 180 ?
Explain the double answer.

CLASS X 2021 AIRTHEMATIC PROGRESSION

1. If 3/5,a, 4 are three consecutive terms of an A.P., then find the value of a.

2. In an A.P., if the common difference d = 3 and the eleventh term a11 = 15, then find the first
term

3.In an AP, if the common difference (d) = - 4 and the seventh term (a_{7}) is 4, then find the
first term

4. Find the sum of first 8 multiples of 3
SECTION D (4 MARKS)

5.The sum of four consecutive numbers in an AP is 32 and the ratio of the product of the first and the last term
to the product of two middle terms is 7: 15. Find the numbers.

Triangles

1 mark questions
1- If AABC~ ARPQ, AB=3cm,BC=5cm, AC=6cm, RP =6 cm and PQ = 10, then find QR.
2-In ADEW, AB | | EW. If AD =4 cm, DE =12 cm and DW = 24 cm, then find the value of DB.



3- In the given figure, if DE || BC, AE=8 cm, EC =2 cm and BC = 6 cm, then find DE. (2014)
A

B C

4- In the given figure, XY | | QR, PQ/XQ=73 and PR = 6.3 cm, find YR. (20170D)
P

2 mark questions

1- In the figure, EF || AC, BC=10cm, AB =13 cm and EC =2 cm, find AF. (2014)

2- X and Y are points on the sides AB and AC respectively of a triangle ABC such that AX/AB=14,
AY =2 cm and YC = 6 cm. Find whether XY | | BC or not.

3- In the given figure, ZA =90°, AD 1 BC. If BD =2 cm and CD = 8 cm, find AD. (2012; 2017D)

B D C

4- In the figure ABC and DBC are two right triangles. Prove that AP x PC = BP x PD.




5- In the given figure, QA L AB and PB L AB. If AO=20cm, BO =12 cm, PB=18 cm, find AQ
P
A DAB

Q

6- n the figure, ABCD is a parallelogram and E divides BC in the ratio 1: 3. DB and AE intersect at

F. Show that DF = 4FB and AF = 4FE
D Cc

3 mark questions

1. ABCD is a parallelogram . Point P divides AB in the ratio 2:3 and point Q divides DC in ratio
4:1. Prove that OC is half of OA.

2- State and prove basic proportionality theorem.

3- ABCis a triangle in which DE II BC . If AD = x, BD = x-2, AE = x+2 and EC = x-1, then find the
value of x.

4- In the given figure, CD || LA and DE || AC. Find the length of CLif BE=4 cm and EC=2 cm.
A

B E C L

5-If a line segment intersects sides AB and AC of a AABC at D and E respectively and is parallel
to BC, prove that ADAB=AEAC.

6- A vertical pole of length 8 m casts a shadow 6 cm long on the ground and at the same time a
tower casts a shadow 30 m long. Find the height of tower.



7- In the given figure, the line segment XY is parallel to the side AC of AABC and it divides the
triangle into two parts of equal areas. Find the ratio AXAB.

A
/<\
B Y C
8- In the glven figure, AD 1 BC and BD = 13CD. Prove that 2AC? = 2AB? + BC>.

B D C

4/5 mark questions

1- Let ABC be a triangle and D and E be two points on side AB such that AD = BE. If DP || BC and
EQ || AC, then prove that PQ | | AB.

2- n the figure, 2BED = 2BDE & E divides BC in the ratio 2 : 1.
Prove that AF x BE = 2 AD x CF.

A
|
B&C
E
E

3- In the given figure, AD=3cm, AE=5cm,BD=4cm, CE=4 cm, CF =2 cm, BF =2.5 cm, then
find the pair of parallel lines and hence their lengths.

R

25cm F




4- In the figure, PQR and QST are two right triangles, right angled at R and T respectively. Prove

that QR x QS = QP x QT. (2014)
P

ey

5-In Figure, AB 1L BC, FG L BC and DE L AC. Prove that AADE ~ AGCF. (2016 OD)

7- In the given figure, CD | | LA and DE || AC. Find the length of CLif BE=4 cm and EC=2 cm.
(2012)

8- In given figure, EB 1L AC, BG L AE and CF L AE (2015)
Prove that:

(a) AABG ~ ADCB

(b) BC/BD=BE/BA




Assertion-Reason Based Questions

1- Assertion (A): If AABC and APQR are congruent triangles, then they are also similar triangles.
Reason (R): All congruent triangles are similar but the similar triangles need not be congruent.

2- Assertion (A): In the given figure, PA || QB || RC || SD.
Reason (R): If three or more line segments are perpendiculars to one line, then they are parallel
to each other.

s
P 2 ]

< [ ] [L s,
A B C D

3- Assertion (A): In the AABC, AB =24 cm, BC=10 cm and AC = 26 cm, then AABC is a right
angle triangle.

Reason (R): If in two triangles, their corresponding angles are equal, then the triangles are
similar.

4- Assertion (A): If two sides of a right angle are 7 cm and 8 cm, then its third side will be 9 cm.
Reason (R): In a right triangle, the square of the hypotenuse is equal to the sum of the squares
of the other two sides.

Case Based Questions

CASE STUDY 1:

B

Vijov's Howse

Tower
Ajav's House

Vijay is trying to find the average height of a tower near his house. He is using the properties of
similar triangles. The height of Vijay’s house if 20m when Vijay’s house casts a shadow 10m



long on the ground. At the same time, the tower casts a shadow 50m long on the ground and
the house of Ajay casts 20m shadow on the ground.

1. What is the height of the tower?

a) 20m

b) 50m
c) 100m
d) 200m

2. What will be the length of the shadow of the tower when Vijay’s house casts a shadow of
12m?

a) 75m
b) 50m
c)45m
d) 60m
3. What is the height of Ajay’s house?
a) 30m
b) 40m
c) 50m
d) 20m

4. When the tower casts a shadow of 40m, same time what will be the length of the shadow of
Ajay’s house?

a) 16m
b) 32m
c) 20m

d) 8m



5. When the tower casts a shadow of 40m, same time what will be the length of the shadow of
Vijay’s house?

a) 15m

b) 32m

c)16m

d) 8m

CASE STUDY 2:

A scale drawing of an object is the same shape at the object but a different size. The scale of a
drawing is a comparison of the length used on a drawing to the length it represents. The scale
is written as a ratio. The ratio of two corresponding sides in similar figures is called the scale
factor

Scale factor= length in image / corresponding length in object

If one shape can become another using revising, then the shapes are similar. Hence, two
shapes are similar when one can become the other after a resize, flip, slide or turn. In the
photograph below showing the side view of a train engine. Scale factor is 1:200

This means that a length of 1 cm on the photograph above corresponds to a length of 200cm or
2 m, of the actual engine. The scale can also be written as the ratio of two lengths.

1. If the length of the model is 11cm, then the overall length of the engine in the photograph
above, including the couplings (mechanism used to connect) is:



a) 22cm

b) 220cm

c) 220m

d) 22m

2. What will affect the similarity of any two polygons?
a) They are flipped horizontally

b) They are dilated by a scale factor

c) They are translated down

d) They are not the mirror image of one another.

3. What is the actual width of the door if the width of the door in photograph is 0.35cm?
a)0.7m

b) 0.7cm

c) 0.07cm

d) 0.07m

4. If two similar triangles have a scale factor 5:3 which statement regarding the two triangles
is true?

a) The ratio of their perimeters is 15:1

b) Their altitudes have a ratio 25:15

¢) Their medians have a ratio 10:4

d) Their angle bisectors have a ratio 11:5

5. The length of AB in the given figure:



Jem

6 cm
a) 8cm
b) 6cm
c) 4cm
d) 10cm
COORDINATE GEOMETRY
2023
1 | The ratio in which the x-axis divides the line segment joining the points
(2,3)and (6,7)is:
(@)1:3(b)3:7(c)7:3(d)1:2
2 | Show that the points ( 2, 3), (8, 3) and (6, 7) are the vertices of a
right-angled triangle.
If Q(0, 1) is equidistant from P(5, 3) and R(x, 6), find the values of x.
The coordinates of the vertex A of a rectangle ABCD whose three vertices
are given as B(0, 0), C(3, 0) and D(0, 4) are :
(a) (4,0) (b) (0,3) (c)(3,4)(d)(4,3)
5 | The distance of the point (- 6, 8) from origin is :
(a) 6 (b)—6(c)8(d) 10
6 | The distance of the point (-1, 7) from x-axis is : 1
(a)—1(b) 7 (c) 6 (d)v 50
7 | The points (— 4, 0), (4, 0) and (0, 3) are the vertices of a :
(a) right triangle (b) isosceles triangle (c) equilateral triangle (d) scalene triangle
8 | The distance between the points P ,(-11/3,5) and Q, (-2/3,5)I s :
(a) 6 units (b) 4 units (c) 2 units (d) 3 units
9 | The line segment joining the points A(4, 5) and B(4, 5) is divided by the point P such that
AP : AB =2 : 5. Find the coordinates of P.
10 | Point P(x, y) is equidistant from points A(5, 1) and B(1, 5). Prove that x = y.




11

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

12 | A line intersects y-axis and x-axis at point P and Q, respectively. If R(2, 5)
18 the mid-point of line segment PQ, then find the coordinates of P and Q.
13
14
The distance between the points (0, 21"'3} and (—2-\.'{5 LD 1s
(A) 2410 units (B) 4410 units
(C) 2420 units (D) 0
15 | If (=5, 3) and (5, 3) are two vertices of an equilateral triangle, then find co-
ordinates of the third vertex, given that origin lies inside the triangle.
(Take /3 = 1.7)
16 The end-points of a diameter of a circle are (2, 4) and (—3, —1). The radius of
the circle is
i
Q) 245 ® 25
(©) E\E D) 52
17 The point of intersection of the line represented by 3x — y = 3 and
y=axis is given by
A) (©0,-3) B) (O, 3)
18 The coordinates of the point where the line 2y = 4x + 5 crosses x-axis is
-5 5
(A4) (0, T) ®) (0, 5)
—E —ifi
© () ® (5]
13 Find the points on the x-axis, each of which is at a distance of 10 units
from the point A(11, — 8).
20 Find the ratio in which the line segment joining the points A(6, 3) and
B2, —5) is divided by x-axis.
21

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




22

Jagdish has a field which is in the shape of a right angled triangle AQC. He wants to leave a
space in the form of a square PQRS inside the field for growing wheat and the remaining for
growing vegetables (as shown in the figure). In the field, there is a pole marked as O.

ANY |

>

<N

i * (200,00 0 lod0)

Based on the above information, answer the following questions :
(i) Taking O as origin, coordinates of P are (—200, 0) and of Q are
(200, 0). PQRS being a square, what are the coordinates of R
andS?

(ii) (a) What is the area of square PQRS ?

OR

(b) What is the length of diagonal PR in square PQRS ?

(iii) If S divides CA in the ratio K:1, what is the value of K, where
point A is (200, 800) ?

2022

Check whether the points P(5, 2), Q(6, 4) and R(7, 2) are the vertices of an
isosceles triangle PQR.

Find the ratio in which P(4, 5) divides the join of A(2, 3) and B(7, 8).

Students of a school are standing in rows and columns in their school playground to
celebrate their annual sports day. A, B, C and D are the positions of four students as
shown in the figure




1

0
1 2 3 4 5 6 7 8 9 10

Based on the above, answer the following questions :

(i) The figure formed by the four points A,B,CandDisa 1
(A) square

(B) parallelogram

(C) rhombus

(D) quadrilateral

(i) If the sports teacher is sitting at the origin, then which of the four students is
closest to him ?

(A) A

(B)B

(o)e

(D)D

(iii) The distance between A and Cis

(A) V37 units

(B) V35 units

(C) 6 units

(D) 5 units

(iv) The coordinates of the mid-point of line segment AC are
(A) 5/2, 11

(B)5/2,11/2

(C)5,11/2

(D) (5, 11)

(v) If a point P divides the line segment AD in the ratio 1 : 2, then coordinates of Pare
(A)8/3,8/3

(B)10/3,13/3

(C)13/3/10/3
(D)16/3/11/3
2020
1 The point P on x-axis equidistant from the points A(—1, 0) and B(5, 0) is

(a) (2, 0) (b) (0, 2) (c) (3, 0) (d) (2, 2)

2 The co-ordinates of the point which is reflection of point (-3, 5) in x-axis are
(a) (3,5) (b) (3, -5) (¢) (=3, =5) (d) (=3, 5)

3 If the point P (6, 2) divides the line segment joining A(6, 5) and B(4, y) in the ratio 3 : 1, then the value
ofyis
(@)4(b)3(c)2(d) 1

4 If (a, b) is the mid-point of the line segment joining the points A(10, —6)

and B(k, 4) and a — 2b = 18, the value of k is
(a) 30 (b) 22 (c) 4 (d) 40




The distance between the points (m, — n) and (- m, n) is
(A) m>
(B) m +n

(C) 2Jm? +n?

(D) 1/21112 +9n?

2019

1

Find the coordinates of a point A, where AB is a diameter of the circle with
centre (—2, 2) and B is the point with coordinates (3, 4).

2

The line segment joining the points A(2, 1) and B(5, —8) is trisected at the
points P and Q such that P is nearer to A. If P also lies on the line given by
2x—y+k =0, find the value of &.

Points A(3, 1), B(5, 1), C(a, b) and D(4, 3) are vertices of a parallelogram ABCD. Find the values of a
and b.

Points P and Q trisect the line segment joining the points A(— 2, 0) and B(0, 8) such that P is near to
A. Find the coordinates of points P and Q.

Point P divides the line segment joining the points A(2, 1) and B(5, —8)

such that % = % If P lies on the line 2x — y + k = 0, find the value of k.

INTRODUCTION TO TRIGONEMETRY
2023

If 4 cot245 sec2 60 + sin2 60 + p = %, then find the value of p.

If cos A + cos2 A = 1, then find the value of sin? A + sin* A.

sin 0 M 1+cos0
1+cosb6 sin 6

= 2 cosec 0

PROVE THAT:

Prove that :

( 1 } ( 1 : J 1
—cos 0 - —smo | = :
cos 0 sin 0 tan O + cot O




5 2 -3
cos” 0 sm” 0 :
: =1+smOcosH
l1—tan® sin6-—cosO
6 sec B when expressed 1n terms of cot6, 1s equal to :
i 2
(a) l ci:;tee (b) /1+cot26
©) V1+cot?0 (d) V1-cot26
cot0 cotB
7 If A and B are acute angles such that sin (A — B) =0 and
2 cos (A +B)—1=0, then find angles A and B.
8 5c0s260° +4sec?30° — tan245°
Evaluate — S
sin-30° +cos-30°
9 e TN
smA — Zsin’
Prove that - = tan A
2cos”A —cosA
10 Prove that sec A (1 —sin A) (sec A +tan A) = 1.
12 Which of the following is true for all values of 6 (0° < 6 < 90°) ?
(a) cos"B—smn"O=1 (b) cosec’® —sec’0 =1
(c) sec@—-tan" 0=1 (d) cot'O—tan"6=1
13 3 | s - 260
(A) Evaluate : = e — —cot™45”+ 2 sin"90
cot=30°  sm-60°
OR
(B) If 6 1s an acute angle and sin6 = cos 6. find the value of
tan’@ + cot’ 0 — 2.
14 4 _ ) S—
(sec”® — 1) (cosec™ 0 — 1) 1s equal to :
(a) —1 (b) 1 (¢c) 0 (d) 2
15 5 sin 0 + cos 0

If tan 6 = —, then the value of —
12 sm 0—cos 0

17 17
- b =t
i i 7

L) @l L
55 13

(a)

(e)




2 tan 30°

is equal to :
1+ tan? 30°

(a)  sin 60° (b)  cos 60°
(c) tan 60° (d)  sin 30°
16 (a) If acos®+bsin®=m and asin 6 —b cos 6 =n, then prove that
a2 + b%Z =m? + n2.
OR
(b) Prove that :
[sec A—1 5 [sec A +1 — 2 cosee A
secA+1 secA—-1
17 tan 0 cot 0
+ = 1+ sec O cosec O
l—cot® 1—tan®o
18 1 .
If sec6—tan 0 = 97 then the value of (sec 0 + tan 0) is:
4 2
(a) — (b) =
3 3
1 §
(c) — d 3
3
+ tan A tan A
C iC
- = 2 cosec A
l+sec A 1—=secA
20 cos? 0 1 6o s ;
sin?0 sinZp’ I simplified form, is :
(A) tan20 (B) sec?0
© 1 D) -1
21 If 6 is an acute angle of a right angled triangle, then which of the

following equation is not true ?
(A) sinBcot®=cos0 B) cosOtanB=sin0
(C) cosec? —cot?20=1 (D) tan?0—sec?0=1




22

Statement A (Assertion) : For 0 < 0 < 90° cosec 6 — cot 0 and
cosec O + cot O are reciprocal of each other.

Statement R (Reason) : cosec?8 —cot?8 =1

23
5 e 1+secA sin? A
rove a — .
sec A 1 —cos A
24 4sin A +3cos A
If 2 tan A = 3, then the value of ——— — is
4s8in A=3cos A
7 1
A B
(A) 713 (B) 71—:;
(C)y 3 (D) does not exist
25 F . g
{% tan® 30° — sec® 45° + sin® ﬁﬂ“] 15 equal to
N m =
(A) (B) 5
-3 1
(C) — (D) -
ot tan 0 +secB -1 o 1+sinb
tan B —=sec +1 cos B
26 (a) ?ﬂ%sin9+cose=«/§%,?ﬁsin9'COSGEEIHT?ISITH%QI
FHYa
(b) Ffe sin o = % 3R cot BZ\/§ %,ﬁcoseca+cosecﬁﬁmmaﬁﬁt{l
27 3
(a) Ifsin 0+ sin? 0 = 1, then prove that cos? 0 + cos* 0 = 1.
OR
1 rennZ O apnl
(b) Iftan 6 = ——, then show that LO&ELQ 0 bec2 9 =§.
J7 cosec” O +sec” 0 4
28 2(sin® 6 ind 4 -
Prove that : 2(sin® 0 + cos® 0) — 3(sin* 0 + cos* 0) + 1 = 0.
29 cos? 0 1 o . .
6inZ0 sinZp’ simplified form, is :
(A) tan2?6 (B) sec?6

© 1 D) -1




30 (cos?* A — sin? A) on simplification, gives
(A) 2sin2A-1 (B) 2sin2A+1
(C) 2cos2A+1 M) 2cos2A-1
31
If sin 0 + cos 0 = p and sec 0 + cosec 0 = q, then prove that q(p%—1) = 2p.
32 If 6 1s an acute angle of a right angled triangle, then which of the
following equation is not true ?
(A) sin0cot 0 =cos 0 (B) cos0Otan 0 =sin0
(C) cosec?0 —cot20=1 (D) tan?0—sec20=1
X
33 Ifﬁﬂ19==;:thencosﬁisequalto
% y
A T/— B ‘ ‘
@) x? + y‘E 0 \/m
. A
© 2 —y2 ) x2 — g2
2021
1
(a) Prove :
t —cosec A = cosec A — 1
(cot A)(sec A)—cot A (cot A)(sec A)+cot A
OR
(b) Prove :
sin® A + 3sin® Acos® A = 1—cos® A
2 If tan® + cotd =43 / 3, then find the value of tan2 e+ cot2e .

2020




cot? o
Prove that 1 + = cosec o
1 + cosec o

OR
Show that tan*® + tan?0 = sec*d — sec’f

If sin © + cos 6=V2 , prove that tan 6 + cot 0 = 2.

cot? o
Prove that 1 + — = cosec o
1 + cosec o

OR
Show that tan*0 + tan’0 = sec*d — sec?0

Prove that :

ﬂ =secA +tan A

1-sinA

2019

Prove that (sin 0+ cosec 0)? + (cos 0 +secB)? = 7+ tan> 0 +cot? 0.

Or
Prove that (14+cotA —cosecA)(l+tanA +secA)=2

tan- A—1 sec® A —cosec’A 1-2cos® A

tan” A “ cosecZA 1

Prove that :

tﬂn3 0 cot3 0

5 = sec B cosec B — 2 sin O cos 0.
1+tan® 6 1+ cot” 6

Prove that :

1+cotO+tan6) (sinb—cos®) _ . ‘
(1+ cot 6 + tan ) (sin cos 6) — sin? 6 cos? 0

(s»:—‘:c8 0 — cosec’ 0)

APPLICATION TO TROGONOMETRY

2023




The length of the shadow of a tower on the plane ground is V3 times the height of the tower. Find the
angle of elevation of the sun.

The angle of elevation of the top of a tower from a point on the ground which is 30 m away from the
foot of the tower, is 30 . Find the height of the tower.

The angle of elevation of the top of a tower 30 m high from the foot of another tower in the same
plane is 60 and the angle ofelevation of the top of the second tower from the foot of the first
tower is 30 . Find the distance between the two towers and also the height of the other tower.

From the top of a tower 100 m high, a man observes two cars on the opposite sides of the tower with
angles of depression 30 and 45 respectively. Find the distance between the two cars.
(Usev3 =1-73)

As observed from the top of a 75 m high lighthouse from the sea-level, the angles of depression of two
ships are 30 and 60 . If one ship is exactly behind the other on the same side of the lighthouse, find the
distance between the two ships. (UseV 3 = 1-73)

From a point on the ground, the angle of elevation of the bottomand top of a transmission tower fixed
at the top of 30 m high building are 30 and 60, respectively. Find the height of the transmission tower.
(Usev3 =1-73)

If a pole 6 m high casts a shadow 2 3m long on the ground, then sun’s elevation is :
(a) 600 (b) 450 (c)300(d)90 0

A straight highway leads to the foot of a tower. A man standing on the top of the 75 m high tower
observes two cars at angles ofdepression of 300 and 600, which are approaching the foot of the
tower. If one car is exactly behind the other on the same side of

the tower, find the distance between the two cars. (use V3 =1.73)

From the top of a 7 m high building, the angle of elevation of the top of a cable tower is 600 and the
angle of depression of its foot is 300. Determine the height of the tower.

10

One observer estimates the angle of elevation to the basket of a hot air balloon to be 60, while
another observer 100 m away estimates the angle of elevation to be 30 . Find :

(a) The height of the basket from the ground.

(b) The distance of the basket FROM THE FIRST observer’s eye.

(c) The horizontal distance of the second observer from the basket.

11

The angle of elevation of the top of a vertical tower from a point P on the ground is 60 . From another
point Q, 10 m vertically above the first point P, its angle of elevation is 30 .

Find :

(a) The height of the tower.

(b) The distance of the point P from the foot of the tower.

(c) The distance of the point P from the top of the tower.

12

Two pillars are standing on either side of a 80 m wide road. Height of one pillar is 20 m more than the
height of the other pillar. From a point on the road between the pillars, the angle of elevation of the
higher pillar is 60 , whereas that of the other pillar is 30 . Find the position of the point

between the pillars and the height of each pillar. (Usev 3 =1-73)

13

Find the length of the shadow on the ground of a pole of height 18 m when

6
angle of elevation 0 of the sun is such that tan 0 = LR

14

Radio towers are used for transmitting a range of communication services including radio
and television. The tower will either act as an antenna itself or support one or more
antennas on its structure.

On a similar concept, a radio station tower was built in two Sections A and B. Tower is
supported by wires from a point O.

Distance between the base of the tower and point O is 36 cm. From point O, the angle of
elevation of the top of the Section B is 30° and the angle of elevation of the top of Section A is




P 36cm O
Based on the above information, answer the following questions :
(i) Find the length of the wire from the point O to the top of Section B.
(ii) Find the height of the Section A from the base of the tower
(iii) Find the distance AB.

15 The angle of elevation of the top of a tower 24 m high from the foot of
another tower in the same plane is 60°. The angle of elevation of the
top of second tower from the foot of the first tower is 30°. Find the
distance between two towers and the height of the other tower. Also,
find the length of the wire attached to the tops of both the towers.
16 A spherical balloon of radius r subtends an angle of 60” at the eye of
an observer. If the angle of elevation of its centre is 45° from the
same point, then prove that height of the centre of the balloon is +/2
times its radius.
17| A ladder set against a wall at an angle 45° to the ground. If the foot of the
ladder 1s pulled away from the wall through a distance of 4 m, its top
slides a distance of 3 m down the wall making an angle 30° with the
ground. Find the final height of the top of the ladder from the ground and
length of the ladder.
18 An aeroplane when flying at a height of 3000 m from the ground passes
p . . : p
vertically above another aeroplane at an instant when the angles of
elevation of the two planes from the same point on the ground are 60” and
45° respectively. Find the vertical distance between the aeroplanes at that
instant. Also, find the distance of first plane from the point of observation.
(Take +/3 =1.73)
2022
1 The angle of elevation of the top of a building from the foot of the tower is 30 and the angle of
elevation of the top of the tower from the foot of the building is 60 . If the tower is 50 m high, then
find the height of the building
2 From a point on a bridge across a river, the angles of depression of the banks on opposite sides of the

river are 30 and 45 respectively. If the bridge is at a height of 3 m from the banks, then find the width
of the river




Gadisar Lake is located in the Jaisalmer district of Rajasthan. It was built by the King of Jaisalmer and
rebuilt by Gadsi Singh in 14th century. The lake has many Chhatris. One of them is shown below :

Observe the picture. From a point A h m above from water level, the angle of elevation of top of
Chhatri (point B) is 45 and angle of depression of its reflection in water (point C) is 60 . If the height of
Chhatri above water level is (approximately) 10 m, then

(a) draw a well-labelled figure based on the above information;

(b) find the height (h) of the point A above water level.

(Usev3=1-73)

An aeroplane when flying at a height of 31256 m from the ground passes
vertically below another plane at an instant when the angles of elevation
of the two planes from the same point on the ground are 30° and 60°
respectively. Find the distance between the two planes at that instant.

A man standing on the deck of a ship, which is 10 m above the waterlevel, observes that the angle of
elevation of the top of a hill is 60 andthe angle of depression of the base of the hill is 30 . Find the
height of thehill.

The shadow of a tower standing on a level ground is found to be 40 mlonger when the SUN’S altitude
is 30° than when it is 60 . Find the heightof the tower.

The angle of elevation of the top Q of a vertical tower PQ from a point Xon the ground is 60 . From a
point Y, 40 m vertically above X, the angleof elevation of Q is 45 . Find the height of the tower PQ and
the distance XP. (UseVv 3 = 1-732)

2021

A man on the top of a vertical tower observes a car moving at a uniform speed coming directly
towards it. If it takes 18 minutes for the angle of depression to change from 30 to 60 , how soon after
this will the car reach the tower ?

Find the length of the shadow on the ground of a pole of height 18 m when

6
angle of elevation 0 of the sun is such that tan 0 = A

2020

From a point on the ground, the angles of elevation of the bottom and the top of a tower fixed at the
top of a 20 m high building are 45° and 60° respectively. Find the height of the tower.

If the angle of elevation of a cloud from a point 10 metres above a lake is 30° and the angle of
depression of its reflection in the lake is 60°, find the height of the cloud from the surface of lake.

A vertical tower of height 20 m stands on a horizontal plane and is surmounted by a vertical flag — staff
of height h. At a point on the plane, the angle of elevation of the bottom and top of the flag staff are
45° and 60° respectively. Find the value of h.

A statue 1:6 m tall, stands on the top of a pedestal. From a point on the ground, the angle of elevation
of the top of the statue is 60 and from the same point the angle of elevation of the top of the
pedestal is 45°. Find the height of the pedestal. (Use v3 = 1-73)




2019

A man in a boat rowing away from a light house 100 m high takes 2 minutes
to change the angle of elevation of the top of the light house from 60° to 30°.

Find the speed of the boat in metres per minute. [Use 3= 1.732]

Amit, standing on a horizontal plane, finds a bird flying at a distance of 200 m from him at an
elevation of 30°. Deepak standing on the roof of a 50 m high building, finds the angle of elevation of
the same bird to be 45°. Amit and Deepak are on opposite sides of the bird. Find the distance of

the bird from Deepak.

A boy standing on a horizontal plane finds a bird flying at a distance of 100 m from him at an
elevation of 30°. A girl standing on the roof of a 20 m high building, finds the elevation of the same
bird to be 45°. The boy and the girl are on the opposite sides of the bird. Find the distance of the
bird from the girl. (Givenv 2 = 1-414)

The angle of elevation of an aeroplane from a point A on the ground is 60°. After a flight of 30
seconds, the angle of elevation changes to 30°. If the plane is flying at a constant height of 3600
metres, find the speedof the aeroplane.

MATHEMATICS
CIRCLES

Very Short Answer Type Questions(VSQs):--

1.

Two concentric circles of radii a and b (a > b) are given. Find the length of the chord of the larger circle which
touches the smaller circle. [CBSE 2019] [1 Mark]

In the given figure, TP and TQ are tangents drawn to the circle with centre at O. If ZPOQ = 115° then £PTQ is

[CBSE 20201 [1 Mark]

From an external point Q, the length of the tangent to a circle is 5 cm and the distance of Q from the centre is
8 cm. The radius of the circle is [CBSE 2020] [1 Mark]

In the given figure AB and CD are common tangents to circles which touch each other at D. If AB = 8 cm, then

find the length of CD. [CBSE 20201 [1 Mark]



5. Inthe given figure PQ is a tangent at a point C to a circle with center O. If AB is a diameter and 2CAB = 30°. Find

2PCA. [CBSE 2016] [1 Mark]

Short Answer Type Questions(SAQSs):---

1. Prove that the lengths of tangents drawn from an external point to a circle are equal. [CBSE 2016] [2 Marks]

2. Inthe given figure, O is the center of a circle, PQ is a chord and PT is the tangents at P. If zZPOQ = 70° then
find TPQ. [CBSE 2017] [2 Marks]
In the given figure, find the length of AP, where O is the centre of circle. [CBSE 2017] [2 Marks]

4. Inthe given figure, from an external point P, two tangents PT and PS are drawn to a circle with centre O and
radius r. If OP = 2r, show that 2£OTS = 2OST = 30°.[CBSE 2016] [2 Marks]

5. Inthe given figure a quadrilateral ABCD is drawn to circumscribe a circle, with centre O, in such a way that
the sides AB, BC, CD and DA touch the circle at the points P, Q ,R and S respectively. Prove that AB + CD = BC

R C

+ DA B [CBSE 2016] [2 Marks]

Long Answer Type Questions(LAQsS):---

1. Prove that opposite sides of a quadrilateral circumscribing a circle subtend supplementary angles at the
centre of the circle. [CBSE 2019] [3 Marks]

2. Inthe given figure, AB is the diameter of a circle with centre O and AC is its chord such that BAC = 30°. If the
tangent drawn at C intersects extended AB at D, then show that BC = BD. [CBSE 2020] [3 Marks]

3. Inthe given figure, two equal circles, with centres O and O’, touch each other at X. OO’ produced meets the
circle with centre O' at A. AC is tangent to circle with centre O, at the point C. O'D is perpendicular to AC. Find
the value of DO/CO. [CBSE 2016] [4 Marks]

4. TP and TQ are two tangents drawn to a circle with centre O from an external point T. Prove that ZPTQ =
2,0PQ.

5. [CBSE 2017] [4 Marks]



A model of a traffic signal on the road has a triangular base ABC with £A = 90° and with a red circular light within it as
shown in the figure. If AB =12 cm and BC =20 cm and R is the in centre of the triangle ABC, find the area used for the
red light. [CBSE 2017] [4 Mar

Areas Related to Circles

Long Answer Type Questions(LAQs):--

Long Answer Type Questions(LAQs):--

1. Inthe given figure, O is the center of a circle such that diameter AB =13 cm and AC =12 cm. BC is joined.

Find the area of the shaded region. (Take 1t = 3.14) [CBSE 2016] [3 Marks]
2. Inthe given figure, find the area of the shaded region, enclosed between two concentric circles of radii 7 cm
and 14 cm where £AOC = 40°. (Use Tt = 22/7)

Ye

3. AC [CBSE 2016] [3 Marks]

4. A memento is made as shown in the figure. Its base PBCR is silver plated from the front side. Find the area

R
N
N3 em

which is silver plated. (Use t = 22/7 ) [CBS B '/%‘CE 20171 [3 Marks]
5. Find the area of the shaded region in figure, where arcs drawn with canters A, B, C and D intersect in pairs at
mid-point P, Q, R and S of the sides AB, BC, CD and DA respectively of a square ABCD of side 12 cm.

A P B

- 77/ 7/, Y
3y )
/

1
W,

; 77/
T

N

s Q

b r ¢ " (Takem=3.14) [CBSE 2018] [3 Marks]

6. A chord of a circle of radius 14 cm subtends an angle of 60° at the center. Find the area of the corresponding

A B
minor segment of the circle. (Use 1t = 22/7 and V3 = 1.73) C [CBSE 2019] [3 Marks]

7. A car has two wipers which do not overlap. Each wiper has a blade of length 25 cm sweeping through an

angle 120°. Find the total area cleaned at each sweep of the blades. VT (Usett=22/7
) [CBSE 2019] [3 Marks]



8. Inthe given figure, find the area of the shaded region where a circular arc of radius 7 cm has been drawn
with vertex O of an equilateral triangle OAB of side 14 cm as centre. (Use T = 22/7 and V3 =1.73)

B w1 € [CBSE 2020] [3 Marks]

9. Calculate the area of the shaded region common between two quadrants of circles of radius 7 cm each (as
D C

Y
}_‘l

7 cm

=
shown in figure). A 7 em B [CBSE 2020] [3 Marks]
10. In the given figure, is shown a sector OAP of a circle with center O, containing £8. AB is perpendicular to the

radius OA and meets OP produced at B. Prove that the perimeter of shaded regionis r[ tan 8 + sec 6 + % -1

[CBSE 2016] [4 Marks]

11. In the given figure, ABCD is a rectangle of dimensions 21 cm x 14 cm. A semicircle is drawn with BC as diameter.
A 21 em B

14 cm

Find the area and the perimeter of the shaded region in the figure. D C
12. Infigure 5, AB and CD are two diameters of a circle with centre O, which are perpendicular to each other. OB is
the diameter of the smaller circle. If OA = 7 cm, find the area of the shaded region [Use T = 22/7]

L

SECTION -B ( 3 marks each)
1- Inagiven figure, A ABC is a right-angled triangle in which £A is 90°. Semicircle are drawn on AB, AC and BC as

diameters. Find the area of shaded region. [Al 2017]
2- In Figure 5, ABCD is a square with side 2 2 cm and inscribed in a circle. Find the area of the shaded region. (Use &t




3- In Figure 4, a square OABC is inscribed in a quadrant OPBQ. If OA = 15 cm, find the area of the shaded region.

(Use T =3-14)
4- Three semicircles each of diameter 3 cm, a circle of diameter 4-5 cm and a semicircle of radius 4-5 cm are drawn

<~ 33l =3 am 3am —
in the given figure. Find the area of the shaded region. %
5- Inthe given figure, two concentric circles with center O have radii 21 cm and 42 cm. If £ AOB = 60°, find the area

of the shaded region. [ Use it = 22/7]

6- Flower beds look beautiful growing in gardens. One such circular park of radius r m, has two segments with
flowers. One segment which subtends an angle of 90 at the center is full of red roses, while the other segment
with central angle 60 is full of yellow-colored flowers.

Yellow flowers

. . . 2
Redroses |t js given that the combined area of the two segments (of flowers) is 2565 sg.

Based on above information answer the following question.

1- Write an equation representing the total area of the two segments in terms of r.
2- Find the value of r.

3- Find the area of the segment with red roses.

SURFACE AREA AND VOLUME

1- Savita has a lamp placed at the center of her square yard, each side measuring 20 m. the
light of lamp covers a circle of radius 10 m on yard. What area of the yard is not lit by the
lamp.

[a] 400 pi sg m [b] 100 pi sg m [c] (40-10 pi ) sqg m [d] (400-100 pi ) sqm

2- If two solid hemisphere of same base radius ‘r’ are joined together along
their bases , Curved surface area of new solidis ...................

[a] 4pi r? [b] 6pi r? [c] 3pi r? [d] 8pi r?

3- Asolid is in the shape of a cone mounted on a hemisphere of same base radius. If the
curved surface area of the hemispherical part and the conical part are equal, find the ratio of
the radius and the height of the conical part ?



4- A solid is in the form of cylinder with hemispherical end. The total height of the solid is
20cm and the diameter of the cylinder is 7 cm. Find the total volume of the solid?

5- A wooden article was made by scooping out a hemisphere from each end of a solid cylinder
as shown in figure. If the height of the cylinder is 10 cm and its base radius is 3.5 cm. find the
total surface area of the article.



6- A toy is in the form of the cone of radius 3.5 cm mounted on the hemisphere
of same radius on its circular face. The total height of the toy is 15.5 cm. find
the otal surface area of toy?

7-n the sum of the radius of the base and height of a solid right circular cyllinder is 37 cm. if
the total surface area of the solid syllinderis 1628sq cm. find the volume of the cyllinder.(use
pi=22/7).

8- From a solid cyllinder whos height is 8cm and radius is 6 cm, conical cavity of
same height and same base radius is hollowed out, find the total suraface area
of remaining solid? (Take pi= 3.14)

9- A solid iron pole consist of a cyllinder of height 220 cmand base diameter is
24 cm which is surmounted by another cyllinder of height 60cm and radius
8cm. find the mass of the pole given 1cm3of iron has approximately 8 gm mass.
(Pi=3.14)

10- A cubical block of side 7 cm is surmounted by a hemisphere. What is the
greatest diameter can have? Find the surface area of the solid?

11- From a solid cyllinder whose height is 2.4 cm and a diameter 1.4 cm,a
conical cavity of the same height and same diameter hollowed out. Find the
total surface areaof the remaining solid to nearest cm??

12- the curved surface area of right circular cylinder is 176 sq cm and its
volume is 1232 cucm.find the height of the cylinder

13- A- assertion. If the volume of two spheres are in the ratio of 64:27. The
ratio of their surface area is 4:3

B- reason- if the surface area of two spheres are in the ratio 16:9. Ratio of their volume
is 64:27.

[a] both a and r are correct and r is the correct explaination of a



[b] both a and r are true but r is not the correct explaination of a
[c] ais true but ris false

[d] ais false but ris true

14- assertion (a) rampal desided to donate canvas for 10 tents conical in shape
with bnase diameter 14 m and height 24 m to a center for handicapped
person’s welface. The slant hight of the conical tents is 25.

Reason- according to assertion, the surface area of 10 tents is 5500 m>.

15- a student was asked to make a modal shaped like a cylinder with to cones
attached to its ends by using a thin alluminium sheets. Th diameter of the
modal is 3 cm and its total leangth is 12 cm. if each cone has a height of 2 cm,
find the volume of the air contained in the modal.

16- Atend is in the shape of a cylinder surmounted by a conical top. If the
height and the radius of the cylinder parts are 3 m and 14 m respectively and
the total height of the tents is 13.5 m. find the area of canvas required for
making the tent. If 26m? canvas is used for stiching and wastage also find cost
of canvas at the ratio of rs 500 per m?.

STATISTICS

1- Find the upper limit of the modal class from the given distribution

Height Below Below Below Below Below Below

(in cm) 140 145 150 155 160 165

No. of 4 11 29 40 46 51
girls

[a] 165 [b] 160  [c]155 [d] 150



2- The length of 40 leaves of a plant are measured correct to nearest
millimetre and the data obtained is represented in the following table.

Length {in mm} No. of leaves
118-126 3

127-135 5

136-144 9

145-153 12

154-162 5

163-171 4

172-180 2

Find the average length of leaves.

3-The median of the following data is 50. Find the values of p and q, if some of
all frequencies is 90. Also find the Mode.

Marks obtained No. of students
20-30 p
30-40 15
40-50 25
50-60 20
60-70 q
70-80 8
80-90 10

4- The empirical relation between the mode, median and mean of distribution
is
[a] mode =3 median —2 mean [b] mean=3 mean — m2 median

[c] mode= 2 median-3 mean [d] mode= 2 mean- 3 median

5- The monthly expenditure on milk in 200 families of a housing society is given below



Monthly 1000- 1500- 2000- 2500- 3000- 3500- 4000- 4500-
expenditure | 1500 2000 2500 3000 3500 4000 4500 5000
(in RS )
No of 24 40 33 X 30 2 16 7
families
Find the value of x. Find the median and mean expenditure on milk.
6- For the following distribution
Class Interval 0-5 5-10 10-15 15-20 20-25
Frequency 10 15 12 20 9
The sum of lower limits of median class and modal class is
[a] 15 [b] 25 [c] 30 [d] 35
7- For the following distribution
Marks 10 20 30 40 50 60
below
No. of 3 12 27 57 75 80
students
The modal class is
[a] 10-20 [b] 20-30 [c] 30-40 [d] 50-60

8- 250 apples of a box were weighted and the distribution of masses of the
apples is given in the following table

Masses 80-100 100-120 120-140 140-160 160-180
[in gl

No. of 20 60 70 X 60

apples

[a] Find the value of x and the mean mass of the apples.

[b] Find the modal mass of apples.




9- If mode of the following frequency distribution is 55, find the value of x.

Class

0-15

15-30

30-45

45-60

60-75

75-90

frequency

10

7

X

15

10

12

10- The median of the following data is 16. Find the missing frequencies a and
b, if the total of the frequencies is 70

Class 0-5 5-10 | 10-15 | 15-20 | 25-30 | 35-40 | 40-45 | 45-50
Frequencies | 12 a 12 15 b 6 4
11- The mode of the following data is 67. Find the missing frequencies x.
Class 40-50 50-60 60-70 70-80 80-90
Interval
Frequency |5 X 15 12 7
12- find the mean of the following data using assumed mean method
Class 0-5 5-10 10-15 15-20 20-25
Frequency | 8 7 10 13 12

13- the median of the following data is 525, find the value of x and y if total of
frequency is 100.

Class Interval
0-100

100-200
200-300
300-400
400-500
500-600
600-700
700-800
800-900

900-1000

Frequency
2

5

X

12

17

20




14- If the median of the following frequency distribution is 32.5. Find
the values of x and y.

Class 0-10 | 10-20 | 20-30 | 30-40 |40-50 |50-60 |60-70 | Total

interval

Frequency | x 5 9 12 y 3 2 40s
Probability

Q1. Ginny flipped a fair coin three times and tails came up each time . Ginny wants to flip the coin
again. What is the probability of getting heads in the next coin flip?

(a) 0 (b) 025 (c) 05 (d)1

Q2. There is a square board of side 2a units circumscribing a red circle. Jayadev is asked to keep a
dot on the above said board. The probability that he keeps the dot on outside the circle is

(a)n/4 (b)) (4-m)/4 (c) (n-4)/4 (d)4/7

Q3. Two cards of heart and 4 cards of spade are missing from a pack of 52 cards. A card is drawn at
random from the remaining pack. What is the probability of getting a black cards?

(a)22/56 (b)22/46 (c)24/52 (d)24/46

Q4. Two dice are thrown together . The probability of getting the difference of numbers on their
upper faces equals to 3 is

(a)gi (b) 2/9 (c)1/6 (d) 1/ 12

Q5. A card is drawn at random from a well shuffled pack of 52 cards. The probability that the card
drawn is not an ace is

(a)1/13 (b)9/13 (c)4/13 (d) 12/13
Q6. Assertion (A ): The probability that a leap year has 53 Sundaysis 2/7.

Reason (R): The probability that a non leap year has 53 Sundaysis 5/ 7

(a) (b) (c) (d)

Q7.ForaneventE, P(E) + P(notE) =x ,value ofx3 - 3 is
(a) -2 (b) 2 (c)1 (d)-1
Q8.The probability that the drawn card from a pack of 52 cards is neither an ace nor a spade is
(a)9/13 (b) 35/52 (c)10/13 (d)19/26
Q9. A dice is rolled twice.The probability that 5 will not come up either time is
(a) 11/36 (b)1/3 (c)13/36 (d) 25/36

Q 10. One card is drawn at random from a pack of 52 cards . The probability that the card drawn is
either red or a queen is

(a)5/14 (b)1/14 (c)5/13 (d)7/13




Q.11. An unbiased die is rolled once. The probability of getting an even prime number is
(a)6/5 (b)1/5 (c) 1/6 (d)1

Q12. If a letter is chosen at random from the word “ ASSASSINATION “. The probability that the
letter is a vowel is

(a)2/13 (b)1/13 (c)6/13 (d)1/13

Q13. Find the probability that a leap year selected at random will contain 53 Sundays and 53
Mondays.




