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CBSE Examination Paper, 2020

Time Allowed: 3 Hours] [Maximum Marks: 80

General Instructions:

(i) This question paper comprises four sections — A, B, C and D. This question paper carries
40 questions. All questions are compulsory.

(it) Section A : Q. No. 1 to 20 comprises of 20 questions of one mark each.
(iii) Section B : Q. No. 21 to 26 comprises of 6 questions of two marks each.
(iv) Section C: Q. No. 27 to 34 comprises of 8 questions of three marks each.
(v) Section D : Q. No. 35 to 40 comprises of 6 questions of four marks each.

(vi) There is no overall choice in the question paper. However, an internal choice has been
provided in 2 questions of one mark each, 2 questions of two marks each, 3 questions of
three marks each and 3 questions of four marks each. You have to attempt only one of
the choices in such questions.

(vii) Inaddition to this, separate instructions are given with each section and question, wherever
necessary.

(v) Use of calculators is not permitted.

SET-1

SECTION - A

Question numbers 1 to 10 are multiple choice type questions of 1 mark each. Select the correct
option.
1. If one of the zeroes of the quadratic polynomial x* + 3x + k is 2, then the value of
kis
(@) 10 b)) -10 () -7 d) -2
Sol. (b), asone zerois2, = (2> +3 X2+ k=0
=k=-4-6=-10
Alternatively Let other zero be a.
o+ 2=-3and 20 =k
—oa=-5and2 X (-5) =k=k=-10
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Sol.

Sol.

Sol.

Sol.

Sol

Sol

The total number of factors of a prime number is
(@) 1 ®b) 0 (c) 2 d 3

(c), total number of factors of a prime number is 2.

. The quadratic polynomial, the sum of whose zeroes is -5 and their product is 6, is

@ x*+5c+6 ®) x**-5x+6  (¢c) x¥*-5x-6 d x*+5c+6
(a), sum of zeroes = -5, product = 6

Polynomial is, x? — (sum of zeroes) x + product of zeroes

= x> — (-5 + 6 =x>+ 5x + 6.

The value of k for which the system of equations x + y—4 = 0 and 2x + ky = 3, has

no solution, is

(@) -2 b)) =2 c) 3 d) 2
(d), For no solution % = % # _—g
=k =2.

The HCF and the LCM of 12, 21, 15 respectively are
(@) 3,140 b) 12,420 (c) 3,420 d) 420,3
(c), as 12=22x3

21=3x%x7

15=3X5

HCF =3

LCM=22x3Xx7x5=420

The value of x for which 2x, (x + 10) and (3x + 2) are the three consecutive terms of
an AP, is

(@) 6 b) -6 (c) 18 d@ -18
(@), if 2x, (x + 10) and (3x + 2) are three consecutive terms of an AP
then 2+ 10)=2%x + 3x + 2
= 2+200=%+2=>Kx=18=x=06
The first term of an AP is p and the common difference is ¢, then its 10th term is
@ q+9 ®) p-9q ) p+9q @ 2p +9q

(o), asa,,=p + (10-1)g=p+9q
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8. The distance between the points (a cos 6 + b sin 0, 0) and (0, @ sin 6 — b cos 0), is

(@) a®+ b’ ®) a*-b? © Ja*+bp: @ Vai-b*
Sol. (c), as distance = \/(a cos 0+ bsin 0 —0)? + (0 —asin 0 + b cos 0)*

= v'a? cos?0 + b%sin0 + 2ab sin 6 cos 0 + a’sin®0 + b cos?0 — 2ab sin 6 cos 0
= /az(cosze +sin’0) + b2 (sin’0 + cos0)
= Va?+b?

9. If the point P(k, 0) divides the line segment joining the points A(2, -2) and B(-7, 4)
in the ratio 1 : 2, then the value of k is

(@) 1 b) 2 (c) -2 d) -1
Sol. (d), A(2,-2) P(I;,\ 0) B(-7, 4)
1:2
k= (N)x1+2x2 _-T7+4 -1
1+2 3
10. The value of p, for which the points A(3, 1), B(S, p) and C(7, -5) are collinear, is
(@) -2 b) 2 (c) -1 d 1

Sol. (a), if points are collinear, then area of triangle formed by these points is 0.
%|3(p +5)+5-5-1)+7(1-p)| =0
:>%|3p +15-30+7-7p| =0

=>-4p-8=0=>-4p=8=p=-2.

Question numbers 11 to 15, fill in the blanks. Each question is of 1 mark.

11. In Fig. 1, AABC is circumscribing a circle, the length of BC is cm.

Fig.—-1
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Sol.

12.

Sol.

13.
Sol.

14.

Sol.

AR = AP =4cm
N CR =1lcm-4cm=7cm
BC = BQ + CQ = BP + CR
=3cm+ 7cm = 10cm
Given AABC ~ APQR, ifﬁ—QB = %, then %ﬁgg =

Since, AABC ~ APQR,
arWABC)  AB?  BC?
arAPQR)  pQ? QR

AC?
PR?

[Ratio of the areas of two similar triangles is equal to the ratio of the square of their

corresponding sides]

ar(AABC)  AB> _(ABY _ (1Y 1 . AB _ 1
= =|l—=] =(z] == [Given, — = =]
ar(APQR)  pQ? PQ 3 9 PQ 3
ABC is an equilateral triangle of side 2a, then length of one of its altitude is
V3a, Let AL is altitude of an equilateral AABC A
.. AL 1 BC and L is mid-point of BC.
In right-angled AALB
2a 2a
AB? = BL? + AL?
2 _ (2 2
= (2a)" = (a) + AL —+
= AL?=3a"=AL=y3a B - ¢
c?s 80 + cos 59° cosec 31° =
sin 10
2, as CQS 80 + cos 59° cosec 31° = M + ¢0s 59° sec(90° - 31°)
sin 10° sin 10°
= s%nlO + cos59°-sec59°=1+1=2.
sin 10°
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15.

Sol.

. 1
The value of (5“1Ze + 72) =
1+ tan”6

OR
The value of (1 + tan”0) (1 -sin 0) (1 + sin 0) =
§in%0 + — L = in% +
1+ tan®6 sec’0
= sin’0 + cos’0 = 1
OR
(1 + tan®0) (1 —sin 0) (1 + sin B) = sec?d - (1 —sin’0) = sec’ - cos’ O
=1

Question numbers 16 to 20, are short answer type questions of 1 mark each.

16.

Sol.

17.

Sol.

18.

Sol.

The ratio of the length of a vertical rod and the length of its shadow is 1: V3. Find
the angle of elevation of the Sun at that moment.

Ratiois 1: v3 ¢
tan 0 = o L
J3x V3 x (00
= 0 = 30° 0
A /3 x (shadow) B
Two cones have their heights in the ratio 1: 3 and radii in the ratio 3 : 1. What is the

ratio of their volumes?

Let height be x and 3x

and radii be 3y and y
1
Vi 3" g
V2 11’[()/)2'336 3
3
vV, V,=3:1

A letter of English alphabet is chosen at random. What is the probability that the

chosen letter is a consonant?

In English alphabets we have 21 consonants and 5 vowels.

. Probability of chosen letter is a consonant = z—é
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19. A die is thrown once. What is the probability of getting a number less than 3?

OR
If the probability of winning a game is 0.07, what is the probability of losing it?
Sol. Total outcomes = 6
Favourable outcomes = 2 (i.e. 1, 2)

. Probability of getting a number less than 3 = % = %
OR
Let A represents winning a game
P(A) = 0.07
P(not A) = P(A)
=1-P(A)=1-0.07=0.93
20. If the mean of the first » natural number is 15, then find n.

Sol. Mean = 15, L+2+.4n_ s
n
N 1+2+3+...+n=15
n
N M:ﬁ
2n
= 1+n=30=n=29
SECTION - B

Question numbers 21 to 26 carry 2 marks each.
21. Show that (a - b)% (a® + b and (a + b)* are in AP.
Sol. If (a —b)?, (a®>+b?) and (a + b)? are in AP, then
(@*> + b%) - (a—b)> = (a + b)*— (a* + b?)

- a’ + b*—a?-b*+ 2ab = a® + b* + 2ab —a®-b?
— L.HS.= RHS.
Hence, the result.
22. In Fig. 2, DE || AC and DC || AP. Prove that BE _ E.
EC CP
A
D
B E C P
Fig.-2
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OR

In Fig. 3, two tangents TP and TQ are drawn to a circle with centre O from an external
point T. Prove that /PTQ = 2 ZOPQ.

P
T o
Q
Fig.-3
Sol. In AABC, DE || AC A
= BD _ BE ...({) [BPT Theorem]
AD EC D
In AABP, DC || AP
= BD _ BC ...(71) [BPT Theorem]
AD CP B E C P
From (i) and (i)
BE _ BC
EC CP
OR

A circle with centre O.

An external point T from which TP and TQ are two tangents to the circle.

To prove: ZPTQ =2.20PQ
Proof: Let ZPTQ =0
Now TP=TQ [Lengths of tangent segments from an external

point to a circle are equal]
ATPQ is an isosceles triangle
= ZTPQ = ZTQP [Angles opposite to equal sides of

a triangle are equal]

Mathematics — 10
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In triangle TPQ

ZPTQ + ZTPQ + ZTQP = 180° [Angle sum property of triangles]

Also,

So,

=

or

0 + 2ZTPQ = 180°

ZTPQ = %(180" -0) =90°- %8

Z0PT = 90° [Angle between tangent and radius through
the point of contact]

Z0PQ = /OPT — /TPQ = 90° — (900 _ %e) _ %
Z0PQ = %LPTQ

ZPTQ = 2/0PQ

23. The rod AC of a TV disc antenna is fixed at right angles to the wall AB and a rod
CD is supporting the disc as shown in Fig. 4. If AC= 1.5 m long and CD = 3 m, find
(i) tan 0O (i) sec © + cosec 0.

Sol.

(i
(i)

sec O + cosec 0

D
B-.
Wall
Fig.—4
AC =15m
CD =3m 1.5m I R
. AC 15 1 A ’
sSinf = —=— = —
CD 3
0 = 30° o S 3m
tan 0 = tan 30° = L D
J/3 o1
= sec 30° + cosec 30°
2 2 Wall
= 2 +2="{(1+3)
/3 /3

Mathematics — 10
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24.

Sol.

25.

Sol.

26.

Sol.

A piece of wire 22 cm long is bent into the form of an arc of a circle subtending an

22
angle of 60° at its centre. Find the radius of the circle. |Use n = 7]
Let the radius of the circle be r.
AB = 22
r r
ﬂ X 2mr = 22
360
= 1><Q><r=22:>r=21cm
3 7 A 3
If a number x is chosen at random from the numbers -3, -2, -1, 0, 1, 2, 3. What is
probability that x* < 4?
Ifx? < 4, then x can take values -2, -1, 0, 1, 2
~. Probability of x such that x> < 4 = ;
Find the mean of the following distribution:
Class 3-5 5-7 7-9 9-11 11-13
Frequency 5 10 10 7 8
OR
Find the mode of the following data:
Class 0-20 | 20-40 | 40-60 | 60-80 | 80-100 100-120 | 120-140
Frequency 6 8 10 12 6 S 3
Table for mean: let4A = 8, hereh = 2
C.L x f == > 8 fd fi
3-5 5 -2 -10 20
5-7 10 -1 -10 60
7-9 10 0 0 80
9-11 10 7 1 7 70
11-13 12 8 2 16 96
40 3 326
Mean = A+ﬁxh=8+ix2=8+0.15=8.15
Xf 40
Alt. method: Mean = Hx - 326 _ 8.15
f 40
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OR

Table for mode:

CL f Maximum frequency (f,)) = 12
0-20 6 Modal class is 60 — 80
20-40 8 f,=12,f,=10,f,= 6,h = 20,1 = 60
40 - 60 10
60 — 80 12 <« Modal class
80 — 100 6 & Mode =1+ =Ny
100 - 120 Yo~ h= 1
12-10 2
120 - 14 =60+ —— X 20 =60+ — X 20 = 65
0 ! 3 24-10-6 8
SECTION - C

Question numbers 27 to 34 carry 3 marks each.

27. Find a quadratic polynomial whose zeroes are reciprocals of the zeroes of the

polynomial f(x) = ax* + bx + c,a #0, ¢ # 0.
OR

Divide the polynomial f(x) = 3x*> - x*- 3x + 5 by the polynomial g(x) = x— 1 —x* and
verify the division algorithm.

Sol. Given polynomial f(x) = ax* + bx + ¢,a #0,c #0
Let zeroes be a, B

a+p= —2, ap = ¢ (i)
a a

For required polynomial

. 11
Reciprocal zeroes are —, —

a

Sum = l+l_B+—a_ﬂ__é__E

a P of cla c A
Product=l-l=L=L=£=g

Polynomial is Ax> + Bx + C
Here,A=c¢,B=b,C=a

ie.cx? +bx +a

Mathematics — 10
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28.

Sol.

OR
x—-2
—x2+x—1) X+ 3% -3x+5

—x>+ ¥ -x
+ - +

%2 -2 +5
wr—2x+2
-|- —

3

Polynomial (Dividend) : —«* + 3x? - 3x + 5
Divisor: x> + x - 1
Quotient: x — 2
Remainder: 3
Polynomial = Quotient X Divisor + Remainder
=x-2) (= +x-1)+3
=X +xP-x+ %P2 +2+3
= +3x°-3x+5
Hence, verified.

Determine graphically the coordinates of the vertices of a triangle, the equations of
whose sides are given by 2y —x = 8,5y -x =14 andy - 2x = 1.

OR
If 4 is a zero of the cubic polynomial x> — 3xZ — 10x + 24, find its other two zeroes.
Consider equation 2y-x=28
= x=2y-8

Some points on graph are
X 0| -8 -4
y 4 0 2

Consider equation Sy—x= 14
= x=>5y-14
Some points on graph are

41| 6
y | 2| 3| 4

Mathematics — 10
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Consider equation y-2x =

= y=2x+1
Some points on graph are

X 0 1 2
y 1 3 5
Plotting the points on graph we get triangle ABC with vertices A(-4. 2), B(1, 3),
C(2,5)

OR

x = 4 is a zero of polynomial x° — 3x* — 10x + 24 2+x-6
= (x — 4) is a factor of x> — 3x? — 10x + 24 x—4) ¥ 32 10x + 24
For other zeroes, x3 - 4y?

P+x-6=0 - >
= ¥+ 3206 =0 ¥ l0e A
= X(x+3)-2(x+3)=0 Xw
- (x-2)(x+3)=0  —6r + 24
= x-2=0o0rx+3=0 _l—_6xt24
= x=12,-3 —

. Other two zeroes are 2, 3.
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29. In a flight of 600 km, an aircraft was slowed due to bad weather. Its average speed
for the trip was reduced by 200 km/hr and time of flight increased by 30 minutes.
Find the original duration of flight.

Sol. Let original speed of the aircraft be x km/hr
Reduced speed = (x — 200) km/hr

According to given condition

600 600 _ 30 _1
x-200 x 60 2
600x — 600x +120000 _ 1
x (x — 200) 2
N 120000 _ 1
x*-200x 2
N x% = 200x = 240000
= x% - 200x — 240000 = 0
= x> = 600x + 400x — 240000 = 0
= x(x — 600) + 400(x — 600) = 0
= (x + 400) (x - 600) = 0
= x + 400 = 0 orx—600 = 0
= x = — 400 (rejected) or x = 600

original speed = 600 km/hr

original duration of flight = % = 1 hour

30. Find the area of triangle PQR formed by the points P(-5, 7), Q(-4, -5) and R(4, 5).

OR
If the point C(-1, 2) divides internally the line segment joining A(2, 5) and B(x, y)
in the ratio 3 : 4, find the coordinates of B.

Sol. Area of a triangle formed by the points P(-5, 7), Q(-4, -5) and R(4, 5) is
%|—5(—5 -5)-405 -7+ 47 +5)|

|50 + 8 + 48| = % X 106 = 53 sq units.

1
2
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OR

3:4
A2, 5) C(I—\1, 2) B(x, y)
C divides join of A (2, 5) and B (x, y) in the ratio 3 : 4
3x+8 3y+20
dinates of ) =(-1,2
Coordinates o Care(3+4 3+4) ( )
3x+8 3y+20
, = (-1,2
- ( 7 07 ) =42
N M=_1,3Y+20=2
7 7
= x+8=-7,3y+20=14
= 3x =-15,3y = -6
= x=-5y=-2
Coordinates of B are (-5, -2)
31. In Fig. 5, /D = ZE and A—D = A—E, prove that BAC is an isosceles triangle.
DB EC
A
D E
B C
Fig.-5
Sol. Given: In given figure, A
/4D = ZE and AD _ AE
DB EC

To prove: BAC is an isosceles triangle.

Proof: In AADE, /D = ZE (given)

= AE = AD ...(1) (sides opposites to equal angles) g
Also, AD _AE (given)
DB EC

Mathematics — 10

(xiv)



32.

Sol.

= DB = EC ...(f) [from (i)]
From (i) and (i)
AD + DB= AE + EC
= AB = AC
= BAC is an isosceles triangle.

In a triangle, if square of one side is equal to the sum of the squares of the other two

sides, then prove that the angle opposite to the first side is a right angle.
Given: Triangle ABC, such that A

AC? = AB? + BC?
To prove: ZABC = 90°

Construction: Construct triangle PQR
such that PQ = AB, QR = BC and B t c
ZPQR = 90°

Proof: Triangle POR is right angled at Q

PR? = PQ? + QR? (Pythagoras Theorem)
= PR? = AB? + BC? ..({) ("~ AB = PQ, BC = QR construction)
Also AC? = AB? + BC? ..(ii) (given)

PR’ = AC? [from (7) and (i7)]
= PR = AC

Consider triangles ABC and POR

AB = PQ (construction)
BC = QR (construction)
AC = PR (proved above)
AABC = APQR (SSS)
= ZABC = ZPQR = 90°

Hence ZABC = 90°

Mathematics — 10
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33. Ifsin 6 + cos 6 =+/3, then prove that tan 6 + cot 6 = 1.

Sol. Consider

Squaring, we get

sin® + cos 0= V3

(sin 0 + cos 0)>= (v/3)?

= sin’0 + cos*0 +2sinOcos O =3
= 1+2sinBcosH =3
= 2sinBcos®=2=sinBcosO =1 )
Consider tan 0 + cot 6 = sin 0 Cf)se
cosH sino
) 2
=sm.6+cosﬁ)= . 1 =1=1[from(i)]
sin O cos 0 sin®cosO 1

34. A cone of base radius 4 cm is divided into two parts by drawing a plane through the

mid-point of its height and parallel to its base. Compare the volume of the two parts.

Sol. We have AOAB ~ AOCD

OA

= —_—

oC

h/2

— -
h

Volume of upper part (cone)

A%

—_

Volume of lower part (frustum)

r=2cm,r =4cm,height = h cm

0O —
- !
1 A hi2
r =r=2cm B l' f
1 A
hlzl
r= 2 cm, height = gcm Cdc %)
h
T —
T2[4 +16 + 2 x 4]
6 3
gnh 1
3 _ 1 [from (i) and (ii)]
14 7
?nh
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SECTION -D

Question numbers 35 to 40 carry 4 marks each.
35. Show that the square of any positive integer cannot be of the form (5¢ + 2) or
(5¢g + 3) for any integer ¢.
OR
Prove that one of every three consecutive positive integers is divisible by 3.

Sol. Any integer with divisor 5 can be of the form 51,57 + 1,57 + 2,51 + 3,51 + 4

Consider (5n)% = 25n* = 5(5n%) = 5¢,q = 5n* e N ..(0)
(5n + 1) =250+ 10n + 1 = 5(51n> + 2n) + 1
=5¢+1,g=5n*+2neN .. (if)
(5n + 2)* = 251> + 20n + 4 = 5(5n° + 4n) + 4
=5¢+4,g=5n*+4neN -..(ii0)
(5n +3)2=25n+30m +9=5Gn>+6n+1)+ 4
=5¢+4,g=5n*+6n+1ecN (V)
(5n +4)> =250+ 40n + 16 = 5(5n° + 8n + 3) + 1
=5¢+1,g=5"*+81+3eN (V)

From (i) to (v) we notice square of any positive integer cannot be of the form
(5 + 2) or (5q + 3) for any integer q.
OR
Let three consecutive positive integer be n,n + 1,n + 2
Casel: Letn isdivisibleby3.Letn =3 m
thenn + 1 = 3m + 1 is not divisible by 3
n + 2 =3m + 2 is not divisible by 3
CaseIl: Letn + 1 is divisible by 3.
Letn = 3m + 2, which is not divisible by 3
n+1=3m+2+1=3m+3=3m+1)
which is divisible by 3.
n+2=3m+2+2=3m+4=3m+1)+1

= 3m' + 1, which is not divisible by 3, ' =m + 1 e N

Mathematics — 10
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Case III: Letn + 2 is divisible by 3.
Let n =3m + 1, which is not divisible by 3
n+1=3m+ 1+ 1=23m + 2, which is not divisible by 3
n+2=3m+1+2=3m+3=3m+1)=3m
m' =m + 1, which is divisible by 3.
Hence, from above three cases we notice one of every three consecutive positive
integers is divisible by 3.
36. 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.
OR
Solve: 1+ 4+ 7+ 10 + ... + x = 287
Sol. Refer to Sol. 12 page 130.

OR
Consider1 + 4+ 7+ 10+ ... + x = 287
Let an=x,a=1,d=3

n

S =287=§[2><1+(n—1)3]

= 287 = §[2+3n—3]

=3 574 =3n*-n=3n-n-574=0
= 32 —42n + 41n-574 = 0

= 3n(n-14) + 41(n-14) =0

= Bn+41)(n-14)=0

= 3n+41=00rn-14=0

= n= —%(rejected) orn = 14

a,=x = 1+14-1)3=x

= 1+39=x=x=40

4
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37. Draw a line segment AB of length 7 cm. Taking A as centre, draw a circle of radius
3 cm and taking B as centre, draw another circle of radius 2 cm. Construct tangents
to each circle from the centre of the other circle.

Sol. Steps of construction:

1. Draw AB = 7 cm. Taking A and B as
centres, draw two circles of 3 cm and
2 cm radius.

2. Bisect line AB. Let mid-point of AB be
C.

3. Taking C as centre, draw circle of AC
radius which will intersect circles at P, Q,
R, S. Join BP, BQ, AR, AS.

4. Required tangents are (/) BP and BQ
(i1) AR and AS.

38. A vertical tower stands on a horizontal plane and is surmounted by a vertical
flag-staff of height 6 m. At a point on the plane, the angle of elevation of the bottom
and top of the flag-staff are 30° and 45° respectively. Find the height of the tower.
(Take v3 = 1.73)

Sol. AB — Tower of height 2z m

C
BC — flag slide of height 6 m.
O is point of observation, ZAOB = 30°, ZAOC = 45° 6m
Let OA =xm B
In right-angled triangle OAB.
(;ﬂg = tan 30° hm
%07 \|45° -
h 1
- _— = — (@] Xxm A
x V3
= x=3h (i)
In right-angled triangle OAC
AC = tan 45°
OA
h+6
= =1
x
= h+6=x
N h+6=+3h [from (7)]
= V3h-h=6= (/3 -1h=6

Mathematics — 10
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39.

Sol.

40.

6 6(/3+1)
= =3(v/3 +1
V3 -1 3-1 ( )

= h=3(173+1)=3%x273=8.19m
. height of tower = 8.19 m.
A bucket in the form of a frustum of a cone of height 30 cm with radii of its lower

and upper ends as 10 cm and 20 cm, respectively. Find the capacity of the bucket.
Also find the cost of milk which can completely fill the bucket at the rate of I 40 per

22
litre. (Use m= 7)
Letr, = 20 cm, r, = 10 cm and height, 4 = 30 cm

= h =

Capacity of bucket = = >;30[(20)2 + (10)% + 20 x 10]
= 107[400 + 100 + 200]
= 10 x % x 700 = 22000 cm?
1000 cm® = 11

Capacity = 22/
Cost of milk = ¥40 x 22 =3 880
The following table gives production yield per hectare (in quintals) of wheat of 100
farms of a village:
Production yield/hect. | 40-45 45-50 50-55 55-60 60-65 65-70

No. of farms 4 6 16 20 30 24
Change the distribution to ‘a more than’ type distribution and draw its ogive.
OR

The median of the following data is 525. Find the values of x and y, if total frequency
is 100 :

Class Frequency

0-100 2
100-200 5
200-300 x
300-400 12
400-500 17
500-600 20
600-700 y
700-800 9
800-900 7
900-1000 4
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Sol. Table ‘for more than’ type ogive

Mathematics — 10

(exi)

Production Number of Production .
. . No. of farms Points
yield/hect farms yield/hect
40-45 4 more than 40 100 (40, 100)
45-50 6 more than 45 96 (45, 96)
50-55 16 more than 50 90 (50, 90)
55-60 20 more than 55 74 (55,74)
60-65 30 more than 60 54 (60, 54)
65-70 24 more than 65 24 (65, 24)
L More than ogive
FRAAEEH (40, 100)
90
80+
T 701
£ 60T
8
©
g 50+
£
>
< 40+
30
20
10+
40 45 5 55 60 65 70 X
7 Production yield/hect. ——»




OR
Table for median = 525

C.I f cf

0-100 2 2
100-200 5 7
200-300 X 7+x
300400 12 19 +x
400-500 17 36 +x
500-600 20 56 +x <« Median class
600-700 y 56 +x+y
700-800 9 65 +x+y
800-900 7 T2+x+y
900-1000 4 76 +x +y

100
We have 76 +x +y =100
= x+y=24 ()]

As median is 525, therefore median class is 500 — 600.

l=500,§= %=50,c=36+x,f=20,h=100

N
—-c

Median =1 + 2f X h

0

525=500+%06”)x10

25 = (50 - 36 —x)5

25 =70-5x
= x=45=x=9
from (7)
O+y=24=y=15
x=9,y=15
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SET-2 [UNCOMMON QUESTIONS TO SET 1]

sin 35°\2  /cos 43°
14. ( ) + ( X
cos 55° sin 47°

2
) —2co0s 60° =

in 35°)\2 43°
Sol. Consider ( o ) -+ (COS

2
cos 55° sin 47° ) ~2¢0s 60

cos (90° —35°)\2  /sin(90° — 43°)
- (T

2
_2 °
cos 55° sin 47° ) cos 60

~ (cos 55°)2 N ( sin 47°
~ \cos 55° sin 47°

2 2 1
(1 + (17 -2 5

2
) — 2 cos 60°

=1+1-1=1

15. ABC and BDE are two equilateral triangles such that D is the mid-point of BC. Ratio
of the areas of triangles ABC and BDE is

Sol. 4:1,as BD = %BC A

AABC ~ AEBD (AAA)

ar(AABC) _ BC* _ (2BD)’

ar(AEBD) BD?2 BD2 B 5 c
1

BD? E

ar(AABC) : ar(ABDE) = 4 : 1
20. A die is thrown once. What is the probability of getting an even prime number?
Sol. Total outcomes for a throw of a die = 6.
l.e.numbers 1, 2, 3,4,5,6
Favourable outcomes for getting an even prime number = 1

i.e. number 2

.. Probability of getting an even prime number = é
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(xxiii )



25.
Sol.

26.

Sol.

Find the sum of first 20 terms of the following AP : 1, 4, 7, 10, ...

Sy = 12X 1+ (20-1)3] = 1012 + 57]

o}
8
52cm 5.2.cm
A B
(i) !
[from (i)]

APis1,4,7,10, ...
a=1,d=3
20
20
= 590
The perimeter of a sector of a circle of radius 5.2 cm is 16.4 cm. Find the area of the
sector.
We have
OA + AB + OB = 16.4
5241+52=164
[=6.0cm
= % X 2nr=6= % =3
Area of sector = %nrz - %
=3x52
= 15.6 cm*

32. A train covers a distance of 480 km at a unifoml speed. If the speed had been

Sol.

8 km/hr less, then it would have taken 3 hours more to cover the same distance. Find

the original speed of the train.

Let original speed of train be x km/hr

Now, new speed be = (x — 8) km/hr

480 _480 _

x-8 X

480x — 480x + 3840 _
x(x-18)

= 3x(x— 8) = 3840 = x> — & — 1280 = 0
= x? —40x + 32¢x - 1280 = 0
= x(x —40) +32(x-40)= 0

Mathematics — 10
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= (x+32)(x-40)=0

U

x+32=00rx-40=0

x = -32(rejected) or x = 40

original speed of train = 40 km/hr

33. Prove that the parallelogram circumscribing a circle is a rhombus.

Sol. Given: ABCD is parallelogram circumscribing a circle.

34.
Sol.

To prove: ABCD is a rhombus

Proof: We have, DR = DS (D)

[Lengths of tangents drawn from an external point to a circle are equal]

Also, AP = AS (i) D R c
BP = BQ .. (i)

CR = CQ .(v) S 5

Adding (i), (if), (iif) and (iv),
(DR + CR) + (AP + BP)

= CD + AB
= 2AB
= AB

AB

(DS + AS) + (BQ + CQ)
AD + BC

2AD [ In parallelogram, opposite sides are equal
AB = CD and AD = B(C]

AD

AD =BC=CD

Hence, ABCD is a rhombus as all sides are equal in rhombus.
Prove that 2(sin®0 + cos®0) — 3(sin*0 + cos*0) + 1 = 0.
Consider 2(sin®0 + cos®0) —3(sin*0 + cos*0) + 1

= 2{(sin?0)’ + (cos?0)} - 3{(sin?0)* + (cos?0)*} + 1

Usinga® + b = (a + b)* - 3ab(a + b) and
a’+ b*> = (a + b)* - 2ab, we get

= 2[{sin® O + cos® 0} — 3 sin® O cos? O (sin O + cos® 0)}]
—3[{(sin®> @ + cos?0)>—2sin’ O cos? 0}] + 1

= 2[(1)* -3 sin? 0 cos? 0 (1)] - 3[(1)% - 2sin’0 cos?0] + 1

=2-65in’ 0 cos’® — 3 + 65sin’0 cos’O + 1

=0
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39.

Sol.

40.

Sol.

A bucket is in the form of a frustum of a cone of height 16 cm with radii of its lower
and upper circular ends as 8 cm and 20 cm respectively. Find the cost of milk which
can completely fill the bucket, at the rate of I 40 per litre. (Use = = 3.14)

Let r =8cm,r2=20cmandh=16cm

1
Volume of milk = ~ ’;16 [(8)2 + (20)2 + 8 x 20]

= 7T>;16[64 + 400 + 160]

- 167“[624] = 167 x 208

= 3328 x 3.14 = 10449.92 cm?
= 10.44992 ] = 10.45 I (app.)
cost of milk = T 40 x 10.45 = T 418

Construct a triangle with sides 4 cm, 5 cm and 6 cm. Then construct another triangle

8 cm

. 2 . L .
whose sides are 3 times the corresponding sides of the first triangle.

Steps of construction:

(/) A AABC with sides AB = 6 cm, BC =4 cm, AC = 5 cm is drawn
(7)) AXis drawn below AB
and points Al, Az’ A3 are taken on AX such that AA1 = AlA2 = AzAs
(éif) A, and B are joined
(iv) A,B'is drawn parallel to A B, meeting AB at B'.
(v) B’C'is drawn parallel to BC meeting AC at C'.
Then, AB'C' is required triangle.
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SET-3 [UNCOMMON QUESTIONS TO SET 1 AND SET 2]

14

Sol

15.

Sol

20
Sol

25.

Sol

. A ladder 10 m long reaches a window 8 m above the ground. The distance of the foot
of the ladder from the base of the wall is m.
. 6, let the foot of the ladder is x m away from the base of the wall. Then
x% + (8)% = (10)°
= x2 =100 — 64 = 36 °
= x=6m 10m
8m
2?0367 _tan40 — cos 0° = ' - A
sin 23°  cot 50° - X
. Consider 2 ?OS 07 _fan 40 —cos 0°
sin 23°  cot 50° _ i ) i .
_2 sm(?() —67°) cot(90°-40°) cos 0°
sin 23° cot 50°

2sin 23°  cot 50°

sin 23°  cot 50°
=2-1-1=0

. A pair of dice is thrown once. What is the probability of getting a doublet?

. Possible outcomes are
{(1,1),(1,2),(1,3),(1,4),(1,5), (1, 6)
(2,1),(2,2),(2,3),(2,4),(2,5), (2,6)
(3,1),(3,2),(3,3),(3,4),(3,5),(3,6)
(4,1),(4,2),(4,3),(4,4),(4,5),(4,6)
(5,1),(5,2),(53),(54),(55),(5,6)
(6,1),(6,2),(6,3),(6,4),(6,5),(6,6)}
Total elementary events = 36
Outcomes of doublet = {(1, 1), (2, 2), (3, 3), (4,4), (5,5), (6,6)}i.e. 6

. 6 1
P(getting a doublet) = % &
The minute hand of a clock is 12 ¢m long. Find the area of the face of the clock
described by the minute hand in 35 minutes. 0
. Angle 0 formed in 35 minutes = 35 X 6 = 210° o
Area = 2100 x n(12)* 12.cm
360°
7 22

= X2 x 144 cm?
12 7

= 264 cm?>
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26.

Sol.

32,

Sol.

33.

The sum of the first 7 terms of an AP is 63 and that of its next 7 terms is 161. Find
the AP.

Let a be first term, d be common difference of an AP

S, = 63andS, =S, + 161 = 63 + 161 = 224

z[2a +6d] =63=a+3d=9 (1)
2
14 .
—|[2a + 13d] = 224 = 2a + 13d = 32 ..(it)
2

Solving (i) and (i), we get
a=3d=2
APis3,5,7,9, ..
A man can row a boat downstream 20 km in 2 hours and upstream 4 km in 2 hours.
Find his speed of rowing in still water. Also find the speed of the stream.
Let speed of the boat in still water be x km/hr and speed of stream be y km/hr
Speed upstream = (x —y) km/hr
Speed downstream = (x + y) km/hr

According to given condition,

20 2=x+y=10 (i)
X+y
4 .
and =2=x-y=2 ..(if)
x j—
Solving (i) and (ii), we get ’
x=6y=4

Speed of boat in still water = 6 km/hr
Speed of stream = 4 km/hr

In given Fig. 5, two circles touch each other at the point C. Prove that the common
tangent to the circles at C, bisects the common tangent at P and Q.

Fig.-5
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Sol. PT and TC are tangents to circle with centre A.

PT = TC [tangent from common point T] (D)
Similarly TQ and TC are tangents to circle with centre B

TQ = TC .. (ih)
From (i) and (if), PT = TQ

. CT bisects PQ.
cot O+ cosec0 -1 _1+cose

34. Prove that: =—
cot O —cosec 0 +1 sin O

cotO+cosecO—-1
cot® —cosecH+1

Sol. Consider LHS =

(cot 0 + cosec 0) — (cosec’d — cot*0)
cot® —cosecO+1

(cot © + cosec B) — (cosec 6 + cot 0) (cosec 6 — cot 0)
cot 0 —cosec 6 +1

_ (cot 0+ cosec 0) (1 —cosec 6 + cot 0)
(cot® —cosecO +1)

cos 0 1
cot O + cosec O = +

sin® sinB

cosO+1 14 cosH
sin 0 sin 0

= R.H.S.

39. Draw a AABC with BC = 7 cm, /B = 45° and ZA = 105°. Then construct another

triangle whose sides are % times the corresponding sides of AABC.

Sol. In AABC,
ZA + £ZB + £ZC = 180°
105° + 45° + £C = 180°
150° + £C = 180°
£C = 30°

Steps of Construction:

(a) Draw BC = 7 cm.

(b) At B draw ZB = 45° and £ZC = 30°.

(c) Draw acute angle ZCBX, below BC at B.

Mathematics — 10
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(d) Mark B.,B, B, B,onBX such that
BB, =BB,=BB,=BB,
(e) Join B,C, draw B,C' || B,C, where C'is a point on BC.
(f) Draw C'A’ || AC, where A’ is a point on BA.
(g) AA'BC'is the required triangle.
40. From the top of a 7 m high building the angle of elevation of the top of a tower is 60°
and the angle of depression of its foot is 45°. Determine the height of the tower.
Sol. Let height of the tower AB be ‘H’ m A _

'y
H= AE+ EB=H=(h + 7)m
Given height of building CD = 7 m
Z/ACE = 60°, ZECB = 45° hm
= ZCBD = 45°[- CE || DB, CB is transversal (h+7)m
. alternate pair of angles are equal] | 60" £
Now in right-triangle CDB, T 45° T
D _ an4so= =1 m 7m
DB DB l » _L
= DB = 7m 5 2 X
In right triangle AEC,
AE _ tan 60°
E‘i
= o= /3 [ DB = EC = 7 m]
= h= 7/3m
Now, H= AB=h+7=7/3 +7=7(+3 +1)m

Hence, height of the tower is 7(v3 + 1)m
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EXAMINATION PAPERS_2019
[DELHI (SET - I, 11, 1l)]

Time Allowed: 3 Hours] [Maximum Marks: 80

General Instructions:
(i) All questions are compulsory.
(i1) This question paper consists of 30 questions divided into four sections — A, B, C and D.

(iii) Section A contains 6 questions of 1 mark each, Section B contains 6 questions of 2 marks each, Section C
contains 10 questions of 3 marks each and Section D contains 8 questions of 4 marks each.

(iv) There is no overall choice. However, an internal choice has been provided in two questions of 1 mark, two
questions of 2 marks, four questions of 3 marks each and three questions of 4 marks each. You have to attempt
only one of the alternatives in all such questions.

(v) Use of calculator is not permitted.

SET-I
SECTION - A

Question numbers 1 to 6 carry 1 mark each.
1. Find the coordinates of a point A, where AB is diameter of a circle whose centre is (2, -3) and B is the point
1, 4.
Sol. AB is diameter of the circle.
Let C be centre of circle, coordinates of C are (2, -3). Here, C is mid-point of AB (diameter).

Let coordinates of A are (x, y).

x+1:2 and y—+4:_3
2 2 Ax, y) . B(1, 4)
= x+1=4 and y+4=-6 C(2,-3)
= x=3 and y=-10

. The coordinates of A are (3, - 10).
2. For what values of k, the roots of the equation x* + 4x + k = 0 are real?
Or
Find the value of k for which the roots of the equation 3x* — 10x + k = 0 are reciprocal of each other.
Sol. The given equation isx* + 4x + k = 0

D = b*>-4dac
= D= (4)*-4x1xk
For real roots D >0
= D=16-4k>0
= 16 -4k > 0
= 16 > dk= k<4

Mathematics—10
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Sol.

Sol.

Sol.

Or
Given equation is 3x* - 10x + k = 0

Lo .1
Let one root of the equation is a and another root is —

1 a
Product of the roots = o . —
% 1k
SO aqA.,. — = —
o 3
= 1= % = k=3
. Find A if tan 2A = cot(A - 24°)
Or

Find the value of (sin?33° + sin?57°)
tan 2A = cot (A —24°)
cot(90° - 2A) = cot(A - 24°)
On equating both sides
90°—2A = A-24°

90° + 24° = 3A
114°=3A = A =38
Or
sin*33° + sin®57° = sin?(90° - 57°) + sin* 57°
= c0s*57° + sin*57° [Using sin(90° — 0) = cos 0]
=1

How many two digits numbers are divisible by 3?
Two digits numbers divisible by 3 are 12, 15 ..... 99
Here,a = 12,d = 3, a, =99

Let two digits numbers divisible by 3 be n

So, an=a+(n—1)d
= 9=12+n-1)3
=5 99 =9+ 3n

= 3n =90

— n = 30

30, two digits numbers are divisible by 3.
In fig., DE || BC, AD = 1 cm and BD = 2 cm. What is the ratio of the ar(AABC) to the ar(AADE)?

A
D E
B o A
Given: In AABC, DE || BC 1cm
Also AD = 1cmand BD =2 cm ; B
To find: ar(AABC) : ar(AADE) 2cm
AsDE || BC (Given)
B C
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/D = /B and ZE = ZC(Corresponding angles)

' AADE ~ AABC (By AA similarity)
ar(AABC) _ AB® _ <§>2 _9
ar(AADE) AD? 1 1

ar(AABC) : ar(AADE) =9 : 1.

6. Find a rational number between v'2 and +/3.

Sol. Let p be rational number between v2 and v/'3
So, V2 <p < V3
On squaring throughout, we have
2<p?<3
The perfect squares which lie between 2 and 3 are 2.25, 2.56, 2.89.
We have, 2 < 2.25 <256 <289 <3
Taking square root throughout
V2 <15<16<17< V3
The rational numbers between /2 and +/3 are 1.5, 1.6, 1.7 and more.

SECTION - B
Question numbers 7 to 12 carry 2 marks each.

7. Find the HCF of 1260 and 7344 using Euclid's algorithm.
Or
Show that every positive odd integer is of the form 4q + 1 or 49 + 3 where g is some integer.
Sol. By Euclid's algorithm
We have 7344 = 5(1260) + 1044
1260 = 1(1044) + 216
1044 = 4(216) + 180
216 = 1(180) + 36
180 = 5(36) + 0
HCEF of 7344 and 1260 is 36.
Or
Let N be any positive integer and b = 4
Then by Euclid's division lemma, N = 4g + r,
0<r<4,g9g>0
S~ N=4qordg +1ordg+2o0rdg + 3
(f) when N = 4q = 2(2q) = even
(i) when N =49 +1 =2(29) + 1 = odd
(@) when N =4q + 2 =2(2q + 1) = even
(v) when N =49 + 3 =229 + 1) + 1 = odd
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8.

Sol.

Sol.

.. When N = 4qg + 1 or 4qg + 3, then it is odd
= Any positive odd integer is of the form 4g + 1 or 49 + 3.
Which term of the AP: 3, 15, 27, 39, . . . will be 120 more than its 21° term?
Or
If S the sum of first n terms of an AP is given by S = 3n® — 4n, find the nth term.
Let nth term of the A.P. 3, 15, 27, 39, ... is 120 more than its 21st term
a, =a, + 120

= a+ (n-1)d =a+ 20d + 120 (where a is 1*' term and d is common difference)
= (n—-1)d = 20d + 120 - (f)
Here, d=15-3=12

Put in eq. (i), we get
(n—-1)12 = 20(12) + 120
12n —12 = 240 + 120

12n = 360 + 12,
12

31% term is 120 more than its 21% term.
Or
Sum of Istn termsis S = 3n*—4n
n'™terma isgivenbya =S -S
=3n’—4dn-[3(n-1)*-4(n-1)]
=3n*—dn-[3(n* + 1-2n)—4n + 4]
=3n’—4dn—[3n*-6n + 3-4n + 4]
=3n*-dn-3n*+6n-3+4n-4
=6n-7
Hence, a = 6n —17.
Find the ratio in which the segment joining the points (1, -3) and (4, 5) is divided by x-axis? Also find the
coordinates of this point on x-axis.

Let x-axis divides AB in the ratio & : 1 at point C(x, 0) where coordinates of A and B are (1, -3) and (4, 5).

k 1
‘= 4k +1 A(1, -3) C(x, 0) B(4, 5)
k+1
and 0=%3 o sk=3 = k=3
k+1 5

. C(x, 0) divides AB in the ratio 3: 5

3
4(5) Hopgs 17
also X = = =—

17
So, coordinates of C are (?’ O).
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10. A game consists of tossing a coin 3 times and noting the outcome each time. If getting the same result in all
the tosses is a success, find the probability of losing the game.

Sol. A coin is tossed 3 times. Number of possible outcomes are
HHH HTH THH HHT
{TTT THT HTT TTH

Favourable outcomes of getting same result in all the tosses HHH and TTT.
Number of favourable outcomes = 2

}. Total possible outcomes = 8

Probability of success = % = % So, probability of losing = 1 —% = %

11. A die is thrown once. Find the probability of getting a number which
(i) is a prime number
(ii) lies between 2 and 6.
Sol. A die is thrown, number of possible outcomes = 6
Prime numbers are 2, 3 and 5.

(1) Probability of getting a prime number = % = % (Prime numbers are 2, 3, 5)
() Probability of getting a number lies between 2 and 6 = % = %

12. Find c if the system of equations cx + 3y + (3 —¢) = 0; 12x + ¢y — ¢ = 0 has infinitely many solutions?
Sol. The system of equations are

cx+3y+3-c)=0 ool(f)
122+ cy-c=0 .(it)
For infinitely many solutions, we have
¢c 3 _3-c¢
2 ¢ -
= c? = 36 and -3¢ = 3¢ -2
= c=+6andc’ = 6¢c
= c=x6andc=0,6

Hence, possible value is ¢ = 6.

SECTION - C

Question numbers 13 to 22 carry 3 marks each.
13. Prove that v'2 is an irrational number.
Sol. Let us assume that v'2 is rational.
.. There exists coprime integers a and b (b # 0)

Such that
V2 = % = V2b =a
Squaring on both sides, we get
2b* = a? ()
= 2 divides a* = 2 divides a
So, we can write
a = 2c for some integer ¢ -(if)
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From (i) and (i7),
2b* = 4c* = b* = 2c?
= 2 divides b* = 2 divides b
2 is a common factor of a and b.
But this contradicts the fact that @ and b are coprimes.
This contradiction has arisen because of our incorrect assumption that J/2 is rational.
Hence, V2 is irrational.

14. Find the value of k such that the polynomial x* = (k + 6)x + 2(2k - 1) has sum of its zeros equal to half of
their product.

Sol. The given polynomial isx* - (k + 6)x + 2(2k — 1)
Let o and B be the zeros of polynomial

SO a+[3:—[@]:k+6
up = 226D _ s
1
1
S +pB==
0 o+ B 2aB
= k+6=%(4k—2)
2k + 12 = 4k -2

14=2k = k=1.
15. 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.
Or

A fraction becomes % when 2 is subtracted from the numerator and it becomes % when 1 is subtracted from

the denominator. Find the fraction.
Sol. Let sum of the ages of two children is x.

Age of father =y

As per condition y =3
= 3x-y=0 (1)
Also, y+5=2(x+10)

y+5=2+20

2x—y=-15 (i)
Eq. () —eq. (i)
We have x=15

age of father = 3 X 15 = 45 years.

Or
Let the numerator be x
denominator be y

as per condition (1st condition)

=
|
[\

1
== = 3x-6=
3 Yy
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= x-y= w(?)
(2nd condition)
I B
y-1 2
xx=y-1
= 2-y=-1 (i)

eq. (i) —eq. (it)
x=7 and y=2%x+1=2y=2X7+1=2y=14+1=15

Fraction is l
15

16. Find the point on y-axis which is equidistant from the points (5, — 2) and (-3, 2).

Or

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 k.

Sol. Let point on y-axis be (0, a)

Now, distance of this point from (5, -2) is equal to distance from point (-3, 2)

ie, /524 (2-a) = /3)+(@-2)°
Squaring and simplifying, we get
25+4+a*°+4a=9+a*+4-4a
= 8a=-16 = a=-2
Or

1 —2—————
A2,1) P(x,y) B(5, -8)

Since point P trisects AB, then PA : PB = 1 : 2. Coordinates of P are

_ 5x1+2x2 _ 5+4
1+2 3

=3

_ —8X1+1x2 _ -8+2 _

2
1+2 3

and
Now, Plieson2x-y + k=0
On putting values of x and y, we get

2X3+2+k=0=26+2+k=0=>k=-8.

17. Prove that (sin 0 + cosec 0)* + (cos 0 + sec 0)> = 7 + tan?0 + cot?0.
Or

Prove that (1 + cot A —cosec A)(1 + tan A + sec A) = 2,
Sol. Taking LHS (sin 6 + cosec 0)* + (cos 0 + sec 0)?

= sin’0 + cosec’® + 2 + cos?0 + sec? + 2

= sin%0 + cos’0 + cosec’0 + sec’ + 4
=1+1+cot’0 + 1+ tan’0 + 4

= 7 + cot*0 + tan’0 (R.H.S.)
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18.

Sol.

(1 + cotA—cosec A)(1 +tan A +secA) =2
Taking LHS
(1+ cot A—cosec A)(1 + tan A + sec A)
cos A 1 sin A 1
= <1+ - —— ><1+ + )
sin A sin A cos A cos A
(sinA+cosA—1><cosA+sinA+1>

sin A cos A
_ (sin A4cos A)? -1 _ sin® A +cos’A +2sin Acos A -1
B sin A cos A B sin A cos A
_ 1+2sin AcosA-1 _ 2sin A cos A Y
sin A cos A sin A cos A

In Fig. PQ is a chord of length 8 cm of a circle of radius 5 cm and centre O. The tangents at P and Q intersect
at point T. Find the length of TP.

Given: PQ = 8 cm, OP = 5cm R
PQ is chord of circle, OP is radius and O is centre of circle.
To find: TP T
Construction: Join OP
OT is perpendicular bisector of PQ QS
o PK=1PQ=lx8:4cm
In APOK, 2 2
OP? = OK? + PK?
(5)* = x>+ (4
= 25=x*+16
= H=25-16=9
— x = 3cm.
(i.e. OK = 3 cm)
In AOPT OT? = PT? + OP?
(OK + TK)* = PT? + (5)?
(3 + TK)* = PT? + 25
9 + TK* + 6TK = PT? + 25 (i)
In APTK TP? = PK? + TK?
= TK? = TP? - PK? (i)

Put in eq. (), we have
9+ TP*-PK?* + 6 TK = TP? + 25
9+ TP*-(4)* + 6 TK = PT* + 25

= 9+ 6TK = 41
6TK = 32
TK = ?
Put TK in eq (i), we have
? = TP* - (4)?
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256

. 256+144=TP2
9
= @=TP2
9
= PT = @:Ecm.
9 3

19. In Fig., ZACB = 90° and CD L AB, prove that CD? = BD x AD.
C

Or

If P and Q are the points on sides CA and CB respectively of AABC, right angled at C, prove that (AQ* +
BP?) = (AB* + PQ?).
Sol. Given: ZACB = 90°,CD L AB

To prove: CD? = BD x AD
Proof: In AADC and AACB
ZA = LA (common)
ZADC = ZACB = 90° (given)
AADC ~ AACB (by AA)
= ab _ 2 (1)
In ABCA and ABDC b BC
ZCBA = ZCBD (common)
and ZBCA = ZBDC = 90°
ABCA ~ ABDC (by AA)
= B o =D (if)
Equating (7) and (if) BC  BD
AD _ CD
CD ~ BD
=5 CD* = BD x AD.
Or
A
P
o
c Q B
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20.

Sol.

21.

Sol.

Given: P and Q are the points on sides CA and CB
To prove: (AQ? + BP?) = (AB* + PQ?)
Construction: Join PQ

Proof: In AACB, ZC = 90° by Pythagoras theorem

AB? = AC? + BC? (i)
In AAQC, £C = 90°
.. By Pythagoras theorem

AQ? = AC* + CQ? (i)
In ABPC, £C = 90°

BP? = CP? + BC? (i)

In APCQ, £C = 90°
=5 PQ* = PC? + CQ? (V)
Adding (iZ) and (iii), we have
AQ? + BP? = AC? + CQ* + CP? + BC?
= AC? + BC? + CQ* + CP?
From (i) and (iv), we get
AQ? + BP* = AB* + PQ%

Find the area of the shaded region of Fig., if ABCD is a rectangle with sides 8 cm and 6 cm and O is the
centre of circle. (Take & = 3.14)

D C
8
6 o

A B
O is centre of circle, AB is diameter
.. In AADC, ZD = 90°
y AC? = AD? + CD? = (6)2 + (8)2 =36 + 64

AC?=100 = AC= /100 =10cm y 8 om X

OC = radius of circle = % AC = % X 10 =5cm 6 cm

Area of circle = w? = 3.14 X (5)* =25 X 3.14 = 785
Area of rectangle = 6 X 8 = 48 cm?
Area of shaded region = area of circle — area of rectangle
= 78.5-48 = 30.5 cm?.

Water in a canal, 6 m wide and 1.5 m deep, is flowing with a speed of 10 km/h. How much area will it irrigate
in 30 minutes, if 8 cm standing water is needed?
Width of canal = 6 m, depth = 1.5 m
Speed of flowing water = 10 km/h

Volume of the water flowing in 30 minutes or %hr =6m X 1.5m x 10 x 30

_ 6x15x10x1000 x 30 o’
10 x 60

= 45000 m?

8 cm of standing water is required.
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Let the required area be A

.. Volume of water required = A(%) m’
According to the question,
45000 = 28
45000 x 100 _ 100
= —a =A
- A = 562500 m*.
22. Find the mode of the following frequency distribution.
Class 0-10 10-20 20-30 30-40 40-50 50-60 60-70
Frequency 8 10 10 16 12 6 7
Sol. Classes f

0—10 8

10 —20 10

20 —30 10 - f;

30 —40 16 — f

40 —50 12 - f,

50 — 60 6

60 — 70 7

h=1 )
Mode =+ (57— 7| Xh
(2f1 -h-£
16-10
=30+ |55 1) X 10

=30+£><10:30+6=36
10

SECTION-D
Question numbers 23 to 30 carry 4 marks each.

23. Two water taps together can fill a tank in 1% hours. The tap with longer 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.

Sol. Let time taken by tap with longer diameter = x hours
time taken by tap with smaller diameter = (x + 2) hours
As per condition

1 1 _ 8
x x+2 15
x+24+x _ 8
x(x+2) 15
x+2 8
x(x+2) 15

15 + 1) = 4x(x + 2)
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15( + 1) = 42 + &

>+ & —-15x-15=0
h*-Tx-15=10
4212+ 5x-15=0
de(x-3) +5(x-3)=0
(x=3)(4x +5)=0

= x=3,x= —% (not possible)

Tap with longer diameter fill the tank in 3 hours.

Tap with smaller diameter fill the tank in 5 hours.

Or
Let speed of stream =y
speed of boat = x
during upstream speed = x -y
during downstream speed = x + y
As per condition
Ist condition L + " 10
xX-y x4y
30A + 44B = 10
2nd condition
S
X-y x+y
40A + 55B =13
Solving (7) and (ii) for A and B
30A+44B=10] x 4
40A +55B=13]|x 3
120A + 176B =40
120A + 165B =39
ilB=i = B=— =1 =
_— 11 x+y 11
=>x+y=11
From eq (i), we have
30A + 44(%) =10
30A+4=10 = A=£=l
30 5
=5 xiy =%:>x—y=5
Adding (iii) and (iv)
2x=16 = x = 8km/hour
= y = 3 km/hour
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24.
Sol.

25.

Sol.

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.

Let first term of an AP is ¢ and common difference is d.

S, = 40
%[Za + (4= 1)d] = 40
- g[Za +3d] = 40
2a +3d = 20

S,, = 280

%[261 + (14— 1)d] = 280

- %[m + 13d] = 280
2a + 13d = 40

eq. (it) — eq. (i)

2a + 13d = 40

2a + 3d = 20

10d=20 = d=2
Putd = 2 in eq. (i), we have
2a +3(2)= 20
2a=14 = a=7

Sum of n terms = 3[14 + (n-1)2]
= g[Zn +12] = n(n + 6)

sinA-cosA+1 _ 1

Prove that = .
sinA+cosA-1 sec A —tan A

sin A-cosA+1
sin A+cosA-1

LHS =

Dividing numerator and denominator by cos A, we have
_ tanA-1+4+secA
"~ tan A+ l-secA
tan A + sec A — (sec’A — tan’A)
tan A —sec A +1
_ (tan A+ sec A)[1-sec A +tan A]
B (tan A —sec A +1)
(tan A +sec A)(sec A —tan A)

tan A + sec A =

(sec A —tan A)
sec’A —tan’A
sec A —tan A
1
sec A—tan A
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26.

Sol.

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 V3= 1.732]

Or

Two poles of equal heights are standing opposite to each other on either side of the road, which is
80 m wide. From a point between them on the road, the angles of elevation of the top of the poles are 60° and
30° respectively. Find the height of the poles and the distances of the point from the poles.

A

100 m

30° 60°

AB is light house of height 100 m
The boat is at C making an angle of elevation 60° with the top of light house.
After 2 minutes, boat is at point D, making angle 30° with the top of light house.

Let BC=ymand CD =xm
In AABC, tan 60° = @
Yy
/3 = 190
¥
100 ;
y=— (1)
In AABD, V3
tan 30° = 100
xX+y
L 100
V3 x4y
x +y=100V3 (i)
x = 100v/3 -y

S

200
speed of boat = dlsFance = V3
time 2
200 1
= — X —
J3 2
= @ m/minute
3
= ﬂ = 57.73 m/minute
1.732
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27.

Sol.

Or
Let AB and CD are two poles of equal heights 7 m.

Let AB=CD=hm [Height of the poles]
Given: BC = 80 m [Width of the road]
Let CE=xm D A
- BE = (80-x)m T T
In ACDE, (C:—I; = ﬁ = tan 30° hm hm
x o
Bl o x=v3n 0) cl;‘ = ,‘BO,i
x 43 ° xm som 50 —)m
In AABE, @ =tan 60° = b =43
BE 80 -x
= h=80v3-/3x
= V3x=80V3 -h
80v3 —h "
= xX= —— - (i)
V3
From equation (i) and (i7), we get
J3p= 30V3-h
V3
= 3h= 80v3 -h
= 4h=80V3 =h=20V3

Substituting 4 in equation (i),
x= hy3 =20V/3xv/3 =60m
Hence, position of the point is at a distance of 60 m from pole CD and 20 m from pole AB.
Construct a AABC in which CA = 6 cm, AB = 5 cm and ZBAC = 45°. Then construct a triangle whose sides

are % of the corresponding sides of AABC.

Steps of construction:
(z) Draw AC = 6 cm.
() At A, draw angle 45°; mark it ZYAC = 45°
(zii) Cut AY by an arc of 5 cm from A and mark this point B, such that AB = 5 cm.
(zv) Draw an acute angle ZCAX below AC at point A.
(v) Draw 5 equal marks Av Az, A3, A » A5 such that
AA =AA =AA =AA =AA
(vi) Join A,C. Then draw A,C' || A,Cwhere C'is a point on AC.
(vii)y AtC', draw C'B’' || CB.
AB'AC' is the required triangle.

28. A bucket open at the top is in the form of a frustum of a cone with a capacity of 12308.8 cm®. The radii of the

Sol.

top and bottom of circular ends of the bucket are 20 cm and 12 cm respectively. Find the height of the bucket
and also the area of the metal sheet used in making it. (Use 7 = 3.14)

Radii of the top of the bucket = 20 cm = R
Radii of the bottom of the bucket = 12cm =r

Capacity of the bucket = %h[Rz + 77 + Ry

12308.8 = 33—14 X h[400 + 144 + 240]
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29.

Sol.

30.

= % X h[784]

L _ 123088x3 _ o

3.14 x 784

Slant height of frustum =/ = m
= /(152 +(20-12)* = V/225+ 64
= /289 =17cm
Metal sheet used = curved surface area of bucket + area of bottom of bucket
(R +r) + mw?
3.14 x 17(20 + 12) + 3.14 X (12)*
1708.16 + 452.16 = 2160.32 cm?

Prove that in a right angle triangle, the square of the hypotenuse is equal to the sum of squares of the other
two sides.

Given AABC is a right-angled triangle

where /B = 90°
To prove: AC? = AB? + BC?
Construction: draw BD 1 AC

Proof: In AADB and AABC
ZA = ZA (common)
ZADB = ZABC = 90°

AADB ~ AABC (by AA)
AD _ AB
AB  AC
= AB? = AD x AC ()
Similarly ACBA and ACDB
ZCBA = ZCDB = 90°
ZACB = ZBCD (common)
. CB _ AC
CD BC
BC?= AC x CD ..(i0)
Adding (7) and (it)

AB? + BC? = AD X AC + AC x CD
= AC(AD + DC) = AC x AC
= AB? + BC? = AC?
If the median of the following frequency distribution is 32.5. Find the values of f; and f,.

Classes 0-10 | 10-20 | 20-30 | 30-40 | 40-50 | 50-60 | 60-70 Total
Frequency /i 5 9 12 £, 3 2 40
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Or

The marks obtained by 100 students of a class in an examination are given below:

Marks No. of students
0-5 2
5-10 5
10-15 6
15-20 8
20-25 10
25-30 25
30-35 20
35-40 18
40 -45 4
45 -50 2
Draw ‘a less than’ type cumulative frequency curves (ogive). Hence find median:
Sol. Class Interval Frequency Cumulative frequency
0-10 fi fi
10-20 5 Li+3
20-30 9 I+ 14
30-40 12 f, +26
40-50 5 f, 1+ 26
50-60 3 fi+hL+29
60-170 2 I 15+ 31
Total 3f. =40
Median = 325,01 =30,f = 12,cf. = f, + 14
h=10,n=40
Median = [ + ﬁ Xh
f
4
%5=3O+'£‘ﬁ44x10
12
w5=yuw§t£15}xm
325 =30+ (6-f) % %
25=(6-f) % 2
15=5(6-1)
3=6-f, = =3
Also, fi+/f,+31=40
3+/f,+31=40

f,=40-34=f =6
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Marks less than No. of students
5 2
10 7
15 13
20 21
25 31
30 56
35 76
40 94
45 98
50 100
b :
A On y-axis
10 small squares = 10 units
1004 On x-axis (45,98
10 small squares = 5 units (50, 100)
90+
80T less than type ogive
(35, 76)
701
T 60T
g
O
BB
17
G
g 40t
£
>
z
301
20+
101
(5,2)
t t » X
(@) ) 10 15 20 25 30 35 40 45 50
Marks ——>»
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Class Interval Frequency C.F.
0-5 2
5-10 5 7
10-15 6 13 =30
N
15-20 8 21 ' 5 = F
Median = [ +
20-25 10 31
25-30 25 56 — 954 50-31
25
30-35 20 76 — 9576
35-40 18 94
40— 45 4 98
45 -50 2 100
100

SET-IIT UNCOMMON QUESTIONS TO SET-I

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).
Sol. AB is diameter of circle.

Centre (-2, 2) is mid-point of diameter AB.

A(x, y) 0(-2,2) B(3, 4)

x+3:>x+3=—4:>x=—7

2=%4:>y+4=4:>y=0

- coordinates of A are(-7, 0)
2. Find the value of k for which the following pair of linear equations have infinitely many solutions.
2x+3y=7,k+Dx+ Rk-1)y=4k+ 1

Sol. For infinitely many solutions:

2 3 7

= = -
k+1 2k-1 4k+1
3 7
= 2(2k-1)=3(k+ 1) and —— =
2k-1  4dk+1
dk-2=3k+3 and 3(4k +1)=7(2k-1)
k=5 12k + 3 =14k -7
10=2k=>k=5
3. The arithmetic mean of the following frequency distribution is 53. Find the value of k.
Class 0-20 20-40 40 - 60 60— 80 80-100
Frequency 12 15 32 k 13
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mid value _X—-a
Sol. | Class interval Frequency x. u;= h fu,
0-20 12 10 -2 24
20-40 15 30 -1 —-15
40 — 60 32 50 0 0
60— 80 k 70 k
80—-100 13 90 2 26
Z];=72+k Zﬁui=k—13
a=150
—  Xfu, —  k-13
u=—"---t-ou=
>f; 72+ k
¥ = o+ hE o> 53 = 50 4 20 F
rEaTm=as = (72 + k)

3(72 + k) = 20k — 260
216 + 260 = 17k

(= 476
17
k=28

22
4. Find the area of the segment shown in Fig., if radius of the circle is 21 cm and ZAOB = 120°<Use = 7)

A B
120°
.
Sl Radius of circle = 21 cm
2 o
Area of sector AOB = n(21)7120°
360°
= 2_72>< X2 _ 462 em?

area of AAOB = %rz-sin 0

= % x (21)? X sin 120°

=l><21><21><£
2 2

_ 1
4

462 - %ﬁ

= 462 -190.95 = 271.05 cm?

area of minor segment
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3.

Sol.

Sol.

Sol.

In Fig., a circle is inscribed in AABC having sides BC = 8 cm, AB = 10 cm and AC = 12 cm. Find the lengths
of BL, CM and AN.

A
12cm
10 cm \
N
B L C
8cm

Let lengths of tangents drawn from common external point are equal. A

z4+x=38 (1)

x+y=12 (if)

z+y=10 N (7/3) y
Adding (i), (i) and (iif) g 12 em

20 +y +2) =30 2 \
= x+y+z=15 (V)
From eq. (iv) and ¢q. (7) z N
= y+8=15=>y=7cm BeZ g X c
Fromeq (i)x =12-y=12-7=5cm
Fromeq (iii)z=10-y =10-7 =3 cm
S~ BL=z=3cm, AN=y=7cm,CM =x =5 cm.
Prove that tan’A + cosec’A _ 1 .
tan’A -1 sec’A — cosec’A  1-2cos’A
tan’A cosec’A _ 1
tan’A -1 sec’A —cosec’A  1-2cos’A
sin?A - cos>A i sin?A cos’A
cos?A(sin’A — cos?A)  sin?A(sin’A — cos’A)
sin?A N cos’A 1 1 _ 1

sin?A —cos’A  sin’A - cos’A B sin?A — cos’A - cos’A — cos’A B 1-2cos’A
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 the AP.
Here a=3anda =83.
Let number of terms be 7.
S =903
S = g(a ta) = 903 = 3[3 + 83]

1806 = n(86)
"= 1806=21
86
an=a+(n—1)d
83=3+120)d = 80=20d = d=4
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8.

Sol.

Construct a triangle ABC with sides BC = 6 cm, /B = 45°, ZA = 105°. Then construct another triangle

whose sides are % times the corresponding sides of the AABC.

In AABC,
ZA + /B + ZC = 18(°
105° + 45° + 2C = 180°
150° + £C = 180°
Z£C = 30°

Steps of Construction:
(a) Draw BC = 6 cm.
(b) AtBdraw /B = 45°and £C = 30°.
(c) Draw acute angle ZCBX, below BC at B.
(d) Mark B,, B, B, B,on BX such that
BB, =BB,=BB,=BB,
(¢) Join B,C, draw B,C' || B,C, where C' is a point on BC.
(f) Draw C'A’ || AC, where A’ is a point on BA.
(&) AA'BC'is the required triangle.

SET-III.  UNCOMMON QUESTIONS TO SET-I & SET-II

1.

Sol.

Sol.

Two positive integers a and b can be written as @ = x’y?> and b = xy>. x, y are prime numbers, then
LCM(a, b).

a=x’y*andb =x°

HCF = xy?
3,2 3
LCM = axb _ xy"Xxy — 5
HCF xy?

. Find, how many two digit natural numbers are divisible by 7.

Or
If the sum of first n terms of an AP is %, then find its 10th term.
Two digit numbers divisible by 7 are 14, 21, .... 98
a=14,d = 21—14=7,an =98
S0, a =a+ (n-1)d (where n is number of terms)
98 =14+ (n-1)7
B =14+7n-7

91 ="7n
n=13
Or
Here, Sn is sum of n terms of an AP.
" S, = n? (given)
nth term of the AP is given by
a,=5,-5,_
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a. = nt— (n—- 1)2
=n*-m*+1-2n)=2n-1
a =2n-1
Put n=10
a,=210)-1=19
Here 10th term is 19.
3. Find all zeros of the polynomial 3x* + 10x* - 9x — 4 if one of its zero is 1.
Sol. 1 is one of the zero of P(x) = 3x° + 10x* - 9x -4
= x = 1 satisfy the polynomial P(x).
. (x—1) is a factor of P(x)
Hence (x — 1) divides P(x) completely

x=1) 30+ 102 - 9x -4 32 + 13x + 4

3x° — 3x2
— o
13x2-9x—4
13x% — 13x
-+
4x —4
4x —4
— &
0

3+ 10 - % -4 = (x-1) (3*+ 13x + 4)

For other zeros, put 3x? + 13x + 4 =0
W+ 122 +x+4=0
x(x+4)+1x+4)=0
C+4H@r+1)=0

=5 x=—40rx=—l
3

1
Hence, other zeros are —4 and —g.

243

4. Prove that is an irrational number, given that v'3 is an irrational number.

Sol. It is given that v/3 is an irrational number.

Let 2t 55 is a rational number.
2 +5ﬁ can be written as %, where a and b are coprime and b = 0.
2443 _a
5 b
Sa
\/§ = ? -2

Here, RHS represents a rational number but LHS represents /3, which is an irrational number (given). This
gives a contradiction.

Our assumption is wrong.
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4.

Sol.

Sol.

is an irrational number.

If sec0 =x + 4i,x¢0, find (sec 0 + tan 0).
59

secO =x + L (1)
4x
We know that
sec’0 =1+ tan’0
1 2
= 1+tan26=<x+—>
4x
1+ tan?0 = x? + L+ &
16x* 2
b — 1
16x* 2
= g 1 1
160> 2
1 2
tan’0 = (x ——
an (x 4x)
This gives
1
‘ tan O = * (x - E) . (i1)
On adding (7) and (i7)
secO +tan0 = x + i+x_i:2x
4x 4x
or sece+tan6=x+i—x+i:i
4x 4x 2x

Prove that the ratio of the areas of two similar triangles is equal to the square of the ratio of their corresponding
sides.

Given: Two triangles ABC and DEF such that AABC ~ ADEFE.
ar(AABC)  AB? BC? AC?

ar(ADEF) DE’ EF’ DF’

To prove:

A
Construction; Draw AL | BC and DM L EF i
Proof: In AALB and ADME,
ZALB = /ZDME = 90° [By Construction]
/B = /E [~ AABC ~ ADEF] £ Lh \
.. By AA criterion of similarity,
AALB ~ ADME
So, Al &8 (D)
DM DE
A8 = Bt = o ...(i7) [Ratio of corresponding sides of similar triangles are equal]
DE EF DF

From (i) and (if), we get

AB BC AC AL
= = .. (i)

DE EF DF DM
1
ar(AABC) E(BC X AL)
Now, ADEF) 1
ar ) S (EF X DM)
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ar(AABC) _ BC AL
ar(ADEF) = EF DM
ar(AABC)  BCxBC BC?
ar (ADEF) EFXEF EpR2
2 2 2
And BC _ AB _ AC
EF’  DE’ DF’
ar(AABC)  AB? BC? AC?
Hence, = = =
ar(ADEF)  DE* EF* DF’
5. The following distribution gives the daily income of 50 workers of a factory.
Daily income (in %) | 200-220 | 220-240 | 240-260 | 260-280 | 280-300
Number of workers 12 14 8 6 10

Sol.

[From (iif)]

[From (iif)]

Hence proved.

Convert the distribution above to a ‘less than type’ cumulative frequency distribution and draw its ogive.

Or

The table below shows the daily expenditure on food of 25 households in a locality. Find the mean daily

expenditure on food.

Daily income in (%)

Mathematics—10
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Daily expenditure (in3): | 100-150 150-200 200-250 250-300 300-350
Number of households: 4 5 12 2 2
Less than daily income in ) Frequency
220 12
240 26
260 34
280 40
300 50
Y
A On y-axis
10 small'squares = 10 units
504 On Xx-axis : (300, 50)
10 small squares = 20 units
40T
g (260, 34)
§ 30T+
o caae EEatad |
£20+ i
3 ; Less than type ogive
ik (220, 12)
ot | : : —— X
220 240 260 280 300




Daily Income in ) | mid-value u,= a ’: = f; Sfu,
100 —150 125 -2 4 -8
150 —200 175 -1 -5
200 -250 225 0 12 0
250 —300 275 1
300 —350 325 2 2 4

25 -7
Mean = a + ity h
i

a =225

h =50
Mean = 225 + [_—7] X 50

25
= 225-14 =211

Mathematics—10

(26)




	Button1: 


