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CBSE Mathematics 2020

General Instructions :
(i) All questions are compulsory.

(i) 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. Section D contains 8 questions of 4 marks each.

(iv) There is no overall choice. However, an internal choice has been
provided in four questions of 3 marks each and 3 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.
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Questions

Section-A (1 Mark Each)

1. If one of the zeroes of the quadratic polynomial x2 + 3x + k is 2, then the
value of k is:

(a) 10 (b) =10 (c) -7 (d) -2

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

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

(@) x*+5x+6 (b)x*—-5x+6 (c)x*=5x-6 (d)-x*+5x+6

4. 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) 22 (c) 3 (d)2

5. The HCF and the LCM of 12, 21, 15 respectively are

Downloaded from www.padhle.in



(a) 3140 (b) 12,420 (c) 3,420 (d) 4,203

6. 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

7. The first term of an AP is p and the common difference is q, then its 10th
termis

(@) q+9p (b) p—9q (c)p+9q (d) 2p +9q

8. The distance between the points (a cos 8 + b sin 6, 0) and (0,asin® - b
cos 0), is
(a) a® + b? (b) a> = b? (c)va?+b?>  (d) va?-b?

9. 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 the x-axis.
(a)1 (b) 2 (c) -2 (d) -1

10. The value of p, for which the points A(3, 1), B(5, p) and C(7, —5) are

collinear, is
(a) -2 (b) 2 (c) -1 (d)1

11. In Fig. 1, AABC is circumscribing a circle, the length of BC is cm.
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ar (AABC) _
ar (APOR) —

12. Given AABC ~ APQR, if AB/PQ =%, then

13. ABC is an equilateral triangle of side 2a, then length of one of its altitude
is

cos80°

14. —— < + cosb59 cosec 31° =
sin 10

15. The value of (sin0+1/1 +tan%0) =

OR

The value of (1 + tan2 0) (1 — sin@) (1 + sin@) =

16. The ratio of the length of a vertical rod and the length of its shadow is 1:
3. Find the angle of elevation of the sun at that moment?
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17. Two cones have their heights in the ratio 1:3 and radii in the ratio 3:1.
What is the ratio of their volumes?

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

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?

20. If the mean of first n natural number is 15, then find n.

Section-B (2 Marks Each)

21.Show that (a — b)?, (a? + b?) and (a + b)? are in AP.

BE BC

22. In the given Fig. DE ||AC and DC||AP. Prove that =~ = -~
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OR

In the given Fig. , two tangents TP and TQ are drawn to a circle with
centre O from an external point T. Prove that ZPTQ = 2 Z£0PQ.

l)

N\

23. The rod AC of a TV disc antenna is fixed at right angle to the wall AB and
arod CD is supporting the disc as shown in Fig. 4. If AC = 1.5m long and CD
= 3m, find (i) tan® (ii) sec® + cosecé.
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B-l-

24. A piece of wire 22 cm long is bent into the form of an arc of circle
subtending an angle of 60° at its centre. Find the radius of the circle. (
Use 1 = 22/7)

25. If a number x is chosen at random from the numbers -3, -2, -1, 0, 1,
2, 3. What is the probability that x*> < 4?

26. Find the mean of the following distribution:

Class: 3-5 |1 57| 79 | 9-11 |11-13
Frequency: 5 10 10 7 8

Section- C (3 Marks Each)

27. Find the quadratic polynomial whose zeroes are reciprocal of the zeroes
of the polynomial f (x) = ax*+bx+c,a=0,c=0.

OR
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Divide the polynomial f(x) = 3x? = x3 — 3x + 5 by the polynomial g(x) =x -1 -
x? and verify the division algorithm.

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

OR

If 4 is the zero of the cubic polynomial x> — 3x*> — 10x + 24, find its other two
zeroes.

29. In a flight of 600 km, an aircraft was slowed due to bad weather. Its

average speed for the trip was reduced to 200 km/hr and time of flight
increased by 30 minutes. Find the original duration of flight.

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.

31.In Fig.5, £ZD = ZE and AD/DB = AE/EC , prove that BAC is an
isosceles triangle.
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32. 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.

33. If sin@ + cos® = V3, then prove that tan6 + cotd = 1

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

plane through the midpoint of its height and parallel to its base.
Compare the volume of the two parts.

Section- D (4 Marks Each)

35. Show that the square of any positive integer cannot be of form (5q +
2) or (5q +3) for any integer q.

OR

Prove that one of every three consecutive positive integers is divisible
by 3.
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36. The sum of four consecutive numbers in AP is 32 and the ratio of
product of the first and last terms to the product of two middle terms is
7:15. Find the numbers.

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.

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)

39. 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 total cost of milk that can
completely fill the bucket at the rate of Rs. 40 per litre. ( Use 1 = 22/7 )

40. +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
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Ans 1). (b) -10

Ans 2). (c) 2

Ans 3). (a) x? + 5x + 6

Ans 4). (d) 2

Ans 5). (c) 3,420

Ans 6). (a) 6

Ans 7). (c) p +9q

Ans 8). (c) V a’+ b?

Ans 9). (d) -1

Ans 10). (a) -2

Ans 11). 10cm is the length of BC.

Ans 12).

We know that area of similar triangles are equal
to the proportion of the squares of proportional
Sides.

— So, arAABC/arAPQR=
L AB S PQP=(1+3=1+9 =1/9
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Ans 13).
— Given : ABC is an equilateral triangle of side 2a.
In equilateral triangle, AADB = AADC
& ZADB = ZADC (Both 90 degree as AD L BC)
Thus, A ADB = A ADC (By R. H. S. Congruency)
— As per CPCT i.e. they are corresponding parts of congruent triangle,
—BD =DC
BD = DC = 3BC

BD=DC =%

BD =DC = a
— Using Pythagoras theorem,

(Hypotenuse )2 = [:ll(*i;;‘ln.)2 + [:B:w‘)‘2

(AB)* = (AD)* + (BD)*
(2a)* = (AD)* + (a)’

4a® = (AD)? + (a)

2

1a® —a® = AD?

3a° = AD?

Hence,
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AD = a \/q
BE = a3

CF =aV3
Thus, the altitudes of the given equilateral triangle is equal to a3

Ans — Hence, length of one of the altitude is a\3

Ans 14).
sinl0 cosec 31
cos(90 —10) cos 59
sinl0 cosec 31
sin10 _cos 59
sin 10 cosec 31

— 1+c0s59 / sin(90-31)
— 1+cos59/cos59
—1+1= 2

Hence proved.

Ans 15).
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(sin2 0+ ———l—-—)

1+tan26

= (sin2 0 + ;)

sec? @

= (sin®0 + cos?0)

=1

Ans 16).

—Glven: The ratio of the length of a vertical rod and the length of its
shadow is 1: V3 .

—Solution: tan® = 1/13
0 = 30°

Ans 17). — Given: Two cones have their heights in the ratio 1:3 and
radii in the ratio 3:1.

— Ratio of volumes: Y 1rr,%h, / V5 1rr,%h, = 3:1

Ans 18). There are 26 letters. So, the probability that the chosen letter is
a consonant is:
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— P(consonant) = 22_16

Ans 19).
We know in a die, the total no. of outcomes doesn’t exceed 6.
So,

Favourable outcomes
Total no. of outcomes

— P (for number less than 3) =

— P (for number less than 3) = % =1,

OR

Ans 20).

F avourable outcomes
Total no. of outcomes

— P (losing) =

— P (losing) 1 —0.07 = 0.93

Ans 20).
— Given : Mean of first n natural number is 15

. [n (nt]) ]
— We know, Sum of first n natural numbers = B
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Mean of first n natural numbers = Sum of observations / Total number of

[ (nt1) ]

observations = 7
=(n+1)/2=15
n+1=30

n=29

Ans 21).

— Given: (a-b)?, (a® + b?) and (a+b)? are in A.P.

So, — (a? + b?) -(a-b)?=2ab
— (a+b)?- (a® + b?) = 2ab

As we can see, Common difference is same.

Ans — Hence, the given terms are in AP

Ans 22). — Given: In AABC, DE || AC
— To Prove: BE/EC = BC/CP

— Solution:
— In AABC, DE || AC, ==’ = =&
— In AABP, DC || AP, 22 = £
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— Now, from (i) & (ii), g;g = g_g

Ans — Hence, proved.

OR
— Let ZOPQ =6
— ZLTPQ= 4LTQP=90°-0 "
— In ATPQ, 2(90° - 0) + ZPTQ = 180°
— ZPTQ =20 =2Z0PQ

Ans — Hence, Proved.

Ans 23). —»Given: AC =1.5m long and CD =3m
In AACD, CD? = AC? +AD?

AC

— Tan0  AD

AD =CD?2 — AC? = /32 — 1.52 = /9 —-2.25

—

3y
— Tan0 2

(1) secO + cosecH

=1
wt
Il

-
%y

[ |

Downloaded from www.padhle.in



Ans — Hence, the value of Tan® = 1/73 and the value of sec8 + cosech is

(1+\/3 )

Ans 24). — Given: Length of the wire = 22 cm, subtends an angle of 60°

at its centre

60°

360° - 22

Solution: 2 x( % ) Xr

2X(%)XI‘X 1g=22

— r=21cm

Ans — The radius of the circle is 21cm.

Ans 25).

— Total number of outcomes =7
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— Favourable outcomes are -2,-1,0, 1, 2, i.e., 5

S P(x2< 4)=5/7

Ans 26).
Class Frequency (f) X X*f
3-5 5 4 20
5-7 10 6 60
7-9 10 8 80
9-11 7 10 70
11-13 8 12 __96
>f=40 > X*f = 326

- _ XS 326 _
— Mean of the data, x = S = 40 =8.15

OR

— Given according to the table:

— Modal class : 60 — 80

— Formula for mode: 1+ _J1-/0 _xh
. 21— f0 -2

— On putting the values : 60 + ﬁ x 20
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=60+5

Ans — The mode of the following data is 65.

65

Ans 27).

— Let a and B are the zeroes of the polynomial f(x) = ax? + bx + c.

— According to the question, 1/a and 1/B are the zeroes of the required

quadratic polynomial

S’;1+1

= ...(iii)
[From equation (i) and (ii)]
and product of zeroes of
: 3 s I
required polynomial = (—><—.
Y
5 3
of

=§ .(iv)

[From equation (ii))
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— Equation of the required quadratic polynomial

= k(x* -8'x+p')

where k is any non-zero constant

Or (cx?+ bx +a)

Ans 28).

—Let 2y-x=8 ........ —eq"1
—5y-x=14 ........ —eq"2
—2x-y=-1 ........ —eq"3

On solving 1 and 2,we get x=-4 andy = 2

—Coordinates of B = (-4,2)
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On solving 2 and 3:
— We obtain x=1 and y=3

— Coordinates of C = (1,3)
On solving 1 and 3:

x=2 and y=5

— Hence Coordinates of A=(2, 5)

Ans — So, Coordinates of the vertices of the triangle are A(—4, 2), B(1, 3)

and C(2, 5)

,,,,,,,,

20 | =15 | £l
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OR

— Given:
1). Given that the cubic polynomial is +* — 32% — 102 + 24

2). 4 is a zero of the given polynomial

— To find : It’s other zeroes.

— Solution: Since, 4 is a zero of the given polynomial, (x - 4) is it’s
factor.

x—4 ) —3x2-10x+24(x2 +x -6
3
.+_

-10x +24
2 _4x
-/ +
—6X + 24
—Gx +/24
+

0

— On further solving, x? + x + 6 = (x + 3)(x - 2)

Ans — The other zeroes of the polynomial are -3 and 2.

Ans 29). Let the speed of aircraft be x km/hr
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600 600 _
Y-200 x - 30/60

—

— x2 - 200x - 240000 = 0
— (x — 600) (x + 400) = 0
— x =600,

— Since, —400 cannot be accepted 1/2 Speed of aircraft = 600 km/hr .".

Duration of flight =1 hr

Ans 30).

— Solution:

P=(5,7)

Q=(-4,-5)

R=(4,5)

Area of Triangle PQR

= (112) | -5(-5-5) -4(5-7) +4(7 + 5) | sq.units
=(1/2) | 50 + 8 + 48 |

=(1/2) | 106 |

=106/2

=53

— Area of Triangle PQR = 53 sq units

Ans 31).
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3x+8 3y t2

0
— Coordinates of C are ( 7 7 )=(1, -2)

— X=-5,y=-2

So, — Coordinates of B are (-5, —2)

Ans 31).

— Given: 4D = ZE , which means AE = ED

= 45 DB=EC

— AD + DB =AE + EC
— AB=AC

As, AB = AC, ABAC is an isosceles triangle.

Ans — ABAC is an isosceles triangle.
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Ans 32). Given:- ABC is a triangle
AC?=AB?+BC?

To prove:- £B=90°

— Construction:- Construct a triangle PQR right angled at Q such that,

PQ=AB and QR=BC

— Proof:-

In APQR

PR?=PQ? + QR?

(By pythagoras theorem)

— PR?2=AB?+BC?.....(1) as AB=PQ and QR=BC

AC?=AB?+BC?....(2)(Given)

— From equation (1)&(2), we have
AC?= PR?

— AC=PR.....(3)

Now, in AABC and APQR
AB=PQ

BC=QR

AC=PR(From (3))

— AABC=APQR(By SSS congruency)
Therefore, by C.P.C.T.,

£4B=4Q

— Z£Q=90°

— £ZB=90°

Hence proved.
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Ans 32). — Given sin 6 + cos8 = V3

— To prove: tan@ + cotb = 1.

Solution: sin 8 + cos8 = V3
— (sin 8 + cosB)? = (V3)?

— sin?0 + cos?0 + 2sinBcosh = 3
— sin 8 cosd =1
L.H.S=tan@ + cot 0 =

sin0 + cosH - 1
cos0 sin0 cossin®

= 1—> RHS

— Hence, Proved.

Ans 33).

— Let height of the cone is h

Now B is the midpoint of AC.
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— Let V1 and V2 be the volume of upper and lower part of the cone

respectively

In AABE and ACD

— £B=90°=4C

— LA=ZA (Common angle)

— AABE~AACD

— AB/BE = AC/CD

— }llg/_é=h/4
—-BE= 2cm

Ratio of volumes of two parts:

lTtx22><h
3

é—nx(22+42+2x4)xh

=4/28 =1/7

Hence, the ratio of volumes of two parts is 1:7.

Ans 35).
Let a be any positive integer.
Take b = 5 as the divisor.

Downloaded from www.padhle.in



— a=5m+r, r=01,2,341

—Case-1:a=5m = a2 =25m2 = 5(5m2) = 5q
—Case-2:a=5m+1 = a2=55m2+2m)+1=5q +1

— Case-3:a=5m+2=a2=55m2+4m)+4=5q+4
—Case4:a=5m+3=>a2=55m2+6m+1)+4=5q+4
— Case-5:a=5m+4 = a2=55m2+8m+3)+1=5q+1

Ans — Hence proved,
square of any positive integer cannot be of the form (5q + 2) or (5q + 3)
for any integer q.

OR

— Let n be any positive integer. Divide it by 3.

— n=3q+r
—r=0,1,21

— Case-1: n = 3q (divisible by 3)
n+1=3q+1
n+2=3q+2

— Case-2:n=3q+1
n+1=3q+2
n + 2 = 3q + 3 (divisible by 3)

— Case-3:n=3q+2

n +1=3q+ 3 (divisible by 3)
n+2=3q+4
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Ans 36).

— Glven: Sum of four consecutive numbers in AP is 32

Let the four consecutive numbers in AP be (a-3d),(a-d),(a+d) and (a+3d)

a-3d+a-d+a+d+a+3d=32
4a=32

a=32/4

a=8 ----> eq" (1)

Now, (a-3d)(a+3d)/(a-d)(a+d)=7/15

— 15(a>-9d?)=7(a*~d>)
— 15a2-135d?=7a?~7d?
— 15a2-7a?=135d*~7d?
8a2=128d>

— Putting the value of a=8 in above we get.

8(8)?=128d?
128d3=512
d?=512/128
d*=4

d=2

So, the four consecutive numbers are
8-(3x%2)
8-6=2
8-2=6
8+2=10
8+(3x2)
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8+6=14
Four consecutive numbers are 2,6,10and14

OR

Given: a=1,d=3

We know that,

S(n)=n/2 [2a + (n - 1)d]
Putting all the values, we get
— 287 =n/2[2%x1+(n-1)(3)]
— 287 =n/2[2+ (n-1) 3]

— 574 =3n?-n
—3n?-n-574=0
—3n%2-42n+41n-574=0
—3n(n-14)+41(n-14)=0
— n =14, - 41/3 ( Since, n can't be negative)
—-n=14

We know that,

a+(n-1)d=x
—1+(14-1)(3)=3
—-1+13(3)=3

— X =40.
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Ans — The value of x is 40.

Ans 37). Following are the steps of construction:

1. Take AB =7 cm.

2. With A as centre and 3 cm as radius, draw a circle.

3. Similarly, with B as centre and 2 cm as radius, draw a circle.

4. Now, draw the perpendicular bisector of AB and mark the point of
intersection O.

5. With O as centre and OA as radius, draw a circle. Mark the 2 points
where the circles with centre O and A meet as Q and R. Similarly, mark
the points where the circles with centres O and Bmeetas Sand T
respectively.

6. Join BR and BQ as well as AS and AT. Now, BR, BQ, AS and AT are
the required tangents.
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Ans 38).

Let BC be the height of the tower and DC be the height of the flag - staff.

In rt. AABC,

—AB = BC cot 30°
—AB=BCV3 - > eq" (i)
— In rt. AABD,

AB = BD cot 45°

AB = (BC + CD) cot 45°
AB=(BC+6) - > eq" (ii)
— Equating (i) and (ii)

(BC +6)=BC V3

BC(V3-1) =6
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BC =6/0.73=9.58 m

Therefore the height of the tower is 9.58 m.

Ans 39).

— Given: Radius of the upper end of the frustum of cone =R =20 cm

radius of the lower end of the frustum of cone=r=10 cm

H=30cm

—Solution: Volume = 1? h[R? + r? + R*r]

w|—

22
X

x 30 x [20% + 10% + 20*10]

= 660/21 x [400 + 100 + 200]
= (660 x 700)/21

= 22000 cm?®

Hence the capacity = 22L

So, the Cost of milk =T 40 x ¥ 22 =880

Ans 40).

Production yield / hectare

No. of forms
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Cumulative

s

More than or equal to 40
More than or equal to 45
More than or equal to 50
More than or equal to 55
More than or equal to 60
More than or equal to 65

\

" 50 55 60 65 70 75

| i

Lower class limits—»

100
96
90
74
54
24
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CBSE Mathematics 2019

General Instructions :
(i) All questions are compulsory.

(i) 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. Section D contains 8 questions of 4 marks each.

(iv) There is no overall choice. However, an internal choice has been
provided in four questions of 3 marks each and 3 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.
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Questions

Section-A (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).

2. For what values of k, the roots of the equation x2 + 4x + k = 0 are real? [1]
OR

Find the value of k for which the roots of the equation 3x2 - 10x + k = 0 are

reciprocal of each other.

3. Find A if tan 2A = cot (A — 24°)
OR
Find the value of (sin2 33° + sin2 57°)

4. How many two digits numbers are divisible by 3?
5. In Fig., DE || BC, AD = 1 cm and BD = 2 cm. what is the ratio of the ar

(AABC) to the ar (AADE)
A
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6. Find a rational number between v2 and V3.

Section-B (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 (4q + 3), where
g is some integer.

8. Which term of the A.P. 3, 15, 27, 39, ...... will be 120 more than its 21st
term? [2]

OR
If Sn, the sum of first tt terms of an A.P. is given by Sn = 3n2 - 4n, find the
nth term.

9. 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 the x-axis.

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.

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.

12. Find c if the system of equationscx+3y+(3-¢)=0,12x+cy-c=0
has infinitely many solutions?
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Section- C (3 Marks Each)

13.Prove that v2 is an irrational number.

14. Find the value of k such that the polynomial x2 — (k + 6)x + 2(2k — 1) has
sum of its zeros equal to half to their product

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 3 when 1 is subtracted from the denominator. Find the fraction.

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.

17. Prove that (sin 0 + cosec 0 )2 + (cos 6 + sec 8)2 = 7 + tan2 6 + cot2 6. [3]
OR

Prove that (1 + cot A —cosec A) (1 +tan A+secA) = 2.
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18. In Fig. PQ is a chord of length 8 cm of a circle of radius 5 cm and centre
0. The tangents at P and Q intersect at point T. Find the length of TP.

19.In Fig. ZACB =90° and CD L AB, prove that CD2 = BD x AD.
OR

If P and Q are the points on side CA and CB respectively of AABC,
right-angled at C, prove that (AQ? + BP?) = (AB? + PQ?).

20. Find the area of the shaded region in Fig. if ABCD is a rectangle with
sides 8 cm and 6 cm and D is the centre of the circle.

6
O

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

22. Find the mode of the following frequency distribution.
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Class Frequency
0-10 8
10-20 10
20-30 10
30-40 16
40 - 50 12
50 - 60 6
60 - 70 7

Section- D (4 Marks Each)

23. Two water taps together can fill a tank in 1 7/8 hours. The tap with
longer diameter takes 2 hours less than the tap with a smaller one to fill the
tank separately. Find the time in which each tap can fill the tank separately.

24. If the sum of first four terms of an A.P. is 40 and that of first 14 terms is
280. Find the sum of its first n terms.

Prove that

25.

sinA-cosA+1 _

sinA+cosA—1 secA—tanA

26. A man in a boat rowing away from a lighthouse 100 m high takes 2
minutes to change the angle of elevation of the top of the lighthouse from
60° to 30°. Find the speed of the boat in metres per minute. [Use v3 = 1.732]

27. 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.
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28. A bucket open at the top is in the form of a frustum of a cone with a
capacity of 12308.8 cm3. The radii of the 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.

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

30.
If the median of the following frequency distribution is 32.5. Find the
values of f1 and f2.

Class Frequency
0-10 £
10-20 5
20-30 9
30 -40 12
40 - 50 b
50 - 60 3
60 - 70 2
Total 40
OR
The marks obtained by 100 students of a class in an examination are
given below.
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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 the median.

Answers

Ans 1). Let the coordinates of point A be (x, y) and point O (2, -3) be point the
centre, then
By midpoint formula,
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or x=4-1and y=~6-4
x.=3 y=-10

The coordinates of point A are (3, -10)

Ans 2). — The given equationis x> +4x+k =0

On comparing the given equation with ax2 + bx + ¢ = 0, we get
a=1,b=4andc=k

— Forreal roots, D=0

orb2-4acz=0
or16 -4k =0
orks4

For k =< 4, equation x> + 4x + k will have real roots.

OR

— The given equation is 3x> - 10x+k =0
On comparing it with ax2 + bx + ¢ = 0, we get
a=3,b=-10,c=k

Let the roots of the equation are a and 1/a
Product of the roots = c/a

a.1/a=k/3
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ork=3

Ans 3).
— Given, tan 2A = cot (A — 24°)

or cot (90° - 2A) = cot (A - 24°) [ > tan 6 = cot (90° - 0)]
or90°-2A=A-24°

or 3A =90° + 24°

or3A=114°

A =38°

OR
— 8in?33° + sin?57°
= sin? 33° + cos?(90° - 57°)
=sin233° +cos?33° [— sin?08+cos? 8 =1]
=1

Ans 4). The two-digit numbers divisible by 3 are 12, 15, 18, ......... 99
— Thisisan A.P.inwhicha=12,d=3,an=99

—an=a+(n-1)d

99=12+(n-1)x3

87=(n-1)x3

orn—-1=29

orn=30

So, there are 30 two-digit numbers divisible by 3.

Ans 5).

— Given,AD=1cm,BD=2cm
AB=1+2=3cm
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— Also, DE || BC (Given)
ZADE = ZABC ...(i) (corresponding angles)

— In AABC and AADE

ZA = ZA (common)

ZABC = ZADE [by equation (i)]
AABC ~ AADE (by AA rule)

Now,
ar(ABC)

2 ADE) = (ABIAD)’

— AABC ~ AADE

ar(ABC)

i ADE) = (31 =9:1

Ans 6).

We know, V2=1.414 and

\3=1.732

so,rational number between V2 and 3
=1.432

=1.563

=1.576

=1.657

=1.711 etc.

Ans 7).
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— Step-by-step explanation:
In euclid's division algorithm,

7344 =1260 x 5 + 1044
Also, 1260 = 1044 x 1 + 216
1044 =216 x4+ 180
216=180x1+ 36
180=36%x5+0

We will follow the following steps,

— Step 1 : divide 7344 by 1260,

Quotient = 5 remainder = 1044,

— Step 2: divide divisor 1260 by remainder,

Quotient = 1 remainder = 216,

— Step 3: Repeat the above steps until we get remainder 0.

Thus, the last quotient which gives the remainder zero is 36.

OR

— Any positive integer is of the form 4q+1ord4q+3
As per Euclid’s Division lemma.

If a and b are two positive integers, then,

— a=bqg+r

Where 0sr<b.

— Let positive integers be a.and b=4
Hence,a=bq+r
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Where, (0sr<4)
R is an integer greater than or equal to 0 and less than 4
Hence, r can be either 0,1,2and3

— Now, If r=1

Then, our be equation is becomes
a=bq+r

a=4q+1

This will always be odd integer.

—Now, If r=3

Then, our be equation is becomes
a=bq+r

a=4q+3

This will always be an odd integer.
Hence proved.

Ans 8). The given A.P. is 3, 15, 27, 39,...

Herea=3,d=12

— a21=a+20d=3+20x12=3+240 =243

Now, an = a21 + 120 =243+ 120 = 363

an=a+(n-1)d

363=3+(n-1)x12

or360=(n-1)x12

orn—1=30

— n=31

Hence, the term which is 120 more than its 21st term will be its 31st term.
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OR

— Given, Sn = 3n% - 4n

We know that

— an =Sn - Sn-1
=3n’-4n-[B3(n-1)?-4(n-1)]
=3n’-4n-[3(n*-2n+1) - 4n + 4]
=3n’-4n-(3n’-6n+3 -4n+4)
=3n’-4n-3n’+10n-7

=6n-7

So, nth term will be 6n - 7

Ans 9). Let the given points be A (1, -3) and B (4, -5) and the line-segment
joining by these points is divided by the x-axis, so the co-ordinate of the

point of intersection will be P(x, 0)
(4, 5)

A
v

(1v —3)
Let the ratio be my:m,

So, By section formula

_ iy, +myY,
my + M,
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_ Smy ~3m,

0
my + niy
or Sm1 - 3m2 =0
m 3
or m, 5

. Required ratiois 3: 5

Now to find the co-ordinates of this point on

x-axis
S 3x4+5x1
"~ 3+5
N 12+5
)
==V
~ 8

1
.. The required point is (—8-' 0)

Ans 10). The possible outcomes of 3 times tossing a coin

1st= HHH

2nd= HHT or HTH or THH
3rd= TTHor THTor HTT
4th=TTT

— Total number of events=8
— No of favourable events= 6

no. of favourable outcomes
total outcomes

— P(E)=
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P(E)= 6/8 = 3/4

Ans — Hence, the probability of losing the game is 3/4.

Ans 11). Possible numbers of events on throwing a dice = 6
Numbers on dice =1,2,3,4,5 and 6

(i) Prime numbers =2, 3 and 5
Favourable number of events = 3

Probability that it will be a prime number
no. of favourable outcomes
total outcomes

= 3/6 =1/2

(i) Numbers lying between 2 and 6 = 3,4 and 5
Favourable number of events = 3
Probability that a number between 2 and 6 = 3/6 = -

Ans 12). Given System of equations are
-cx+3y+(3-¢c)=0 and 12x-cy-c=0
To find: Value of c when system of equation has infinitely many solution

Condition for infinitely many solution is given by,

From given system of equation,

a1 =—c.bh1=3.c1=3—¢cand as =12. by = —¢. ¢

I
&

Putting these value in condition we get,

€= 3= 3-c
12 —C —C

Downloaded from www.padhle.in



— To find value of ¢
consider first equality.i.e.,
-c/12 = 3/-c

(—¢) x (—¢) =3 x 12

2 =36
c=+36
c=%6

— Here ¢ = -6 is rejected as it does not satisfy the 2nd equality.

Therefore, c = 6

Ans 13). Let v2 is a rational number.

So,v2 = 7 where a and b are coprime integersand b =z 0
orv2b=a

— Squaring on both sides, we get

2b? = a2

— Therefore, 2 divides a2

or 2 divides a (from theorem)

— Let a = 2¢, for some integer ¢

From equation (i)

2b? = (2c)?

or 2b? = 4¢?

or b? = 2¢?
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— It means that 2 divides b? and so 2 divides b

Therefore a and b have at least 2 as a common factor.

— But this contradicts the fact that a and b are co-prime.

This contradiction is due to our wrong assumption that v2 is rational.

So, we conclude that v2 is irrational.

Hence Proved.

Ans 14). x? - (k+6)x + 2(2k-1)

As sum of zeros

= -b/a

= (-{k+6))/1

= k+6

Product of zeros

=cla

= 2(2k-1)/1

= 2(2k-1)

According to the question

Sum of zeros =1/2 Product of zeros

Downloaded from www.padhle.in



— -bla=1/2 x cla

— k+6=1/2x 2(2k -1)

— k+6 =2k -1

— 6+1=2k-k

— 7=k

SoValueof k=7

Ans 15).

— Let the present age of father be x years and sum of ages of his two
children be y years

According to question

x = 3y ...(i)

— After 5 years

Father's age = (x + 5) years

Sum of ages of two children = (y + 5 + 5) years = (y + 10) years

— In 2nd case
According to question
Xx+5=2(y+10)
orx+5=2y+20

orx—2y=15
or 3y — 2y = 15 (Using equations (i))
y=15

Now from equation (i)
x = 3y (Puty = 15)
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orx=3x15
X =45

Ans — Present age of father is 45 years.

OR

Let the fraction be x/y
z—2

According to question ¥ =1/3
or3(x-2)=y
or3x-y=6..(i)
again, According to question

I
y—1 =1/2
or2x=y-1
or 2x —y = -1 ...(ii)
On solving equation (i) and (ii), we get
x=7,y=15

Ans — The required fraction is 7/15

Ans 16).

We know that a point on the y-axis is of the form (0, y).

So, let the point P(0, y) be equidistant from A (5, -2) and B (-3, 2)
— Then AP = BP

— or AP? = BP?

—or(5-02+(-2-y)’=(-3-0)?+(2 -y)?
or25+4+y*+4y=9+4+y> -4y

8y=-16

y=-2

So, the required point is (0, -2)
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OR

— The line segment AB is trisected at the points P and Q and P is nearest to

A
So, P divides AB in theratio1:2
(2, 1) 5,-8
Ae ? 9 (oB )
D et EESERRR P O 2 »

Then co-ordinates of P, by section formula

- pl| Xttt Myt IR,
Nor ] ’
m, +m, my +m,

-p [1(5) + 2(2) 1(-—8)+2(1)]
- V)
=P'5+4 —8+2]
%y g | “BB=3)

P liesontheline2x-y+k=0
It will satisfy the equation.

— On putting x = 3 and y = -2 in the given equation, we get
23)-(-2)+k=0

6+2+k=0

k=-8

Hence, k = -8

Ans 17).
We know the trigonometric identities ,

1)sin? A+ cos?A=1

Downloaded from www.padhle.in



2)sec’A=1+tan?A

3)cosec?A=1+cot’A

4 ) sinA cosecA =1

5)cosA secA=1

Now ,
LHS = (sinA+cosecA)? + (cosA+secA)?

= sin?A+cosec? A + 2sinAcosecA+
cos? A + sec? A + 2cosAsecA

= (Sin?A +cos*A )+ 2+ 2+ cosec? A+ Sec’A
=1+2+2+(1+cot?A)+(1+tan?A)

=7+ cot? A +tan* A

— Hence Proved.

OR
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LHS. =(1+cot A- cosecA)(1+tan A+secA)

cos A 1 sin A 1
= |14 ———— 1+ +
sinA sinA cosA CcosA

- (sinA+cosA—l) (cosA+sinA+1)

sin A cos A
[ (@a+b)(@a-b)=a*-b%

(sinA +cosA)* -1
~ sinA-cosA

sin® A +cos* A+2-sinA-cosA~1
i sin A-cos A

1+2sinA-cosA-1 2sinA-cosA

sin A-cos A ~ sinA-cosA
=2 (R.H.S)) Hence Proved.
Ans 18).
P
T
Q
LetTR=y

Since OT is perpendicular bisector of PQ.
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Therefore, PR=QR=4cm

In right triangle OTP and PTR, we have:

— TP?=TR*+PR?

Also, OT?=TP?+0P?

OT?=(TR?*+PR?) + OP?

(y+3)?=y*+16+25 (OR = 3, as OR? = OP? - PR?)
— 6y=32

16
—y= 3

— TP2=TR24+PR?

16

2
—>TP2=[3] +42= 9 +16= 9

20

— TP= 3 cm

Ans 19).
— To prove CD?=BD x AD
In A CAD, CA2=CD?*+ AD?.... (1)

— Also in A CDB, CB2=CD? + BD>.... (2)

(1) + (2) we get:
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—» CAZ+ CB? = 2CD? + AD? + BD?
AB? = 2CD? + AD? + BD?

AB? - AD? = BD? + 2CD?

(AB + AD)(AB - AD) - BD? = 2CD?
(AB + AD)BD - BD? = 2CD?
BD(AB + AD - BD) = 2CD?

BD(AD + AD) = 2CD?

BD x 2AD = 2CD?

—, CD*=BD x AD

Hence proved.
OR

— Given, ABC is a right-angled triangle in which £C
A

To prove : AQ? + BP? = AB? + PQ?

Construction: Join AQ, PB and PQ

Proof: In AAQC, £C =90°

AQ? = AC? + CQ? ...(i) (Using Pythagoras theorem)
In APBC, £C =90°

BP? = BC? + CP? ...(ii) (Using Pythagoras theorem)
Adding equation (i) and (ii)

=90°

AQ? + BP? = AC? + CQ? + BC? + CP? = AC? + BC? + CQ* + CP?
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or
AQ? + BP?2 = AB? + PQ?
Hence Proved.

Ans 20).

— Given, ABCD is a rectangle with sides AB =8 cm and BC = 6 cm
In AABC

AC? = 82 + 62 (By Pythagoras Theorem)

— AC?=64 + 36

— AC?=100

— AC=10cm

The diagonal of the rectangle will be the diameter of the circle

o ” 10
radius of the circle= 7 =5cm

Area of shaded portion = Area of circle — Area of Rectangle
=mur’-1Ixb

=3.14x5%x5-8x6

=78.50 - 48

= 30.50 cm?

Hence, Area of shaded portion = 30.5 cm?

Ans 21).

— Let b be the width and h be the depth of the canal

b=6mandh=15m

Water is flowing with a speed = 10 km/h = 10,000 m/h

— Length of water flowing in 1 hr = 10,000 m

— Length (I) of water flowing in 3 hr= 5,000 m

Volume of water flowing in 30 min. =1 x b x h = 5000 x 6 x 1.5 m3

— Let the area irrigated in 30 min (% hr) be xm?

Volume of water required for irrigation = Volume of water flowing in 30 min.
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. xx T30 = 5000 % 6 x 1.5
— X = 562500 m? = 56.25 hectares. ("." 1 hectare = 104 m?)
Hence, the canal will irrigate 56.25 hectares in 30 min.

Ans 22).

— Here, the maximum class frequency is 16
—Modal class = 30-40

— Lower limit (I) of modal class = 30

— Class size (h) =10

— Frequency (f1) of the modal class = 16
—Frequency (f0) of preceding class = 10

— Frequency (f2) of succeeding class = 12

Mode-l+(2f1 fgoﬁ)xh
30+(3216—1012)

=30+ 6/10x 10

Ans — Hence, Mode is 36.

Ans 23). Let the tap A with longer diameter take x hours and the tap B with
smaller diameter take (x + 2) hours to fill the tank.
— Portion of tank filled by thetap Ain 1 hr. = i

— and Portion of tank filled by the tap B in 1 hr = 52
1 z+2+4x

Portion of the tank filled by both taps in 1 hr. = = + 757 = =(=+2)
— Time taken by both taps to fill the tank =1 7/8 hrs = ¥ hrs
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Portion of the tank filled by both in 1 hr. = 8/15
According to question,

2542 S

z(z+2) = 15
20z+1) B

S z(z+2) = 15

— 15x + 15 = 4x2 + 8x

—4x>-12x+5x-15=0

—4x(x-3)+5(x-3)=0

— (4X + 5)(X - 3) =0

—4x+5=0o0rx-3=0

— Xx=-5/4

Since, time can not be negative hence, neglected this value is; x = 3
Hence, the time taken with longer diameter tap = 3 hours

and the time taken with a smaller diameter tap = 5 hours.

OR

Let the speed of the boat in still water be x km/h and the speed of the
stream be y km/h.

— Speed upstream= (x - y) km/h

— Speed downstream= (x + y) km/h

Let =aand =b

X—y X+y
0 L % 102308+ 44 = 10= 120a + 176b = 40
X =y X4V
40 L 32 13 40a+ 5% = 13= 120a + 165 = 39
X—y X+

— On subtracting, we get,
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S 30a+4=10=30a=6=a=
SX—y=5andx4+y=11

On solving, we get,

x =8andy =3

— Speed of boat in still water = 8 km/hr

— And, Speed of stream = 3 km/hr

ol

Ans 24).

Glven:
—§,=40
— §,,=280

Sn=n/2[2a+(n-1)d]

s=4/2[2a+(4-1)d]
40=2[2a+3d]

40/2=2a+3d

2a+3d=20 — (1)

similarly,
S$14=14/2[2a+(14-1)d]
280=7[2a+13d]
280/7=2a+13d

2a+13d=40. — .(2)
By subtracting eq(2) from(1)
we get,
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-10d =-20
10d = 20
d=20/10
d=2

— Now substitute d=2 in eq(1)
a=7

— We have ,a=7 & d=2

—Sn= n/2 [2a+(n-1)d]
—Sn= n/2 [2(7)+(n-1)2]
— Sn=n/2 [14+2n-2]
—Sn= n/2 [12+2n]
—Sn= n/2 [2(6+n)]
—Sn= n (6+n)

— Sn=6n + n?

Ans 25).
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LHS = (tanA — 1 + secA)/(tanA + 1 — secA)

Now

sec’A = 1 + tan*A

sec’A — tan*A = |

Using above relation at denominator of LHS

LHS = (tanA — 1 + secA)/(tanA — secA + sec’A — tan* A)
LHS = (tanA — 1 + secA)/((secA — tanA)(—1 + secA + tanA))
LHS = 1/(secA — tanA)

LHS = RHS

Ans 26).

— Consider AABC
Where AB is Height of Tower

BC is distance from boat to tower

— TanC = AB/BC =3
Now, as height of the tower is 100m, AB=100

100/BC = V3
BC = 57.73

— Now let D be the point the boat travelled
TanD = AB/BD = 1/4/3 =100/BD = 173.2

— Distance travelled by boat CD=BD-BC=
173.2-57.73 = 115.47m
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Speed of the boat = 115.47/2 = 57.73 m/min.

Ans —Speed of the boat is 57.73 m/min.

Ans 27).
Steps of Construction are as follows:

Draw AB =5cm

. At the point, A draw ZBAX = 45°

From AX cut off AC=6 cm

Join BC, AABC is formed with given data.

Draw AY making an acute angle with AB as shown in the figure.
X

O B o

P, ¥

2

6. Draw 5 arcs P1, P2, P3, P4, and P5 with equal intervals.
7. Join BP5.
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8. Draw P3B’ || PSB meeting AB at B'.

9. From B’, draw B'C’ || BC meeting AC at C’
AAB'C' ~ AABC
Hence AAB’'C’ is the required triangle.

Ans 28). Given: — Volume of the bucket - 12308.8cm?

—r,=20cmandr, = 12cm
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Ans — Hence, height of the bucket = 15cm and Area of the metal sheet used
is 2160.32 sq.cm.

Ans 29).

— Given: A right angled AABC, right angled at B

— To Prove- AC?>=AB?+B(C?

— Construction: Draw perpendicular BD onto the side AC .
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Proof: We know that if a perpendicular is drawn from the vertex of a
right angle of a right angled triangle to the hypotenuse, then the
triangles on both sides of the perpendicular are similar to the whole
triangle and to each other.

We have, AADB~AABC. (by AA similarity)

Therefore, AD/ AB=AB/AC

(In similar Triangles corresponding sides are proportional)

AB2=ADxAC — (1)

— Also, ABDC~AABC

Therefore, CD/BC=BC/AC (in similar Triangles corresponding sides are
proportional)

Or, BC?>=CDxAC — (2)

— Adding the equations (1) and (2) we get,
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AB?*+BC?*=ADxAC+CDxAC

AB2+BC2=AC(AD+CD)

( From the figure AD + CD = AC)

— AB?+BC?*=AC . AC

— AC?*=AB+BC?

Ans — Hence, Proved.

Ans 30).
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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

— Given: Median=32.5, then 30-40 is class interval.

— =30, cf = 14+f,

— f=12 and h = 40-30 = 10.

— N=40and N/2 =20

— 31+ f1 +f2 = 40.

So,f1 +f2=9
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N
5~

— Median = 7 X h
—325=30+ 20_(1124+f1)x10
~25= 6;ﬂxs

— 15 = 30 - 5f1

— 5f1= 15

— and on substituting values, f1 =3 and f2 = 6

OR
Marks Cumulative Frequency

less than 5 2

less than 10 7

less than 15 13
less than 20 21
less than 25 31
less than 30 56
less than 35 76
less than 40 94
less than 45 98
less than 50 100

— To draw a less than ogive,
we mark the upper-class limits of the class intervals on the x-axis and their

c.f. on the y-axis by taking a convenient scale.

— Here,n =100 = n/2 =50
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— To get median from graph From 50,

— Draw a perpendicular, the point where this perpendicular meet on the
x-axis will be the median.

— Median = 29

.
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CBSE Mathematics 2018

General Instructions :
(i) All questions are compulsory.

(i) 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. Section D contains 8 questions of 4 marks each.

(iv) There is no overall choice. However, an internal choice has been
provided in four questions of 3 marks each and 3 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.
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Questions

Section-A (1 Mark Each)

1. If x = 3 is one root of the quadratic equation x? — 2kx — 6 = 0, then
find the value of k.

2. What is the HCF of smallest prime number and the smallest
composite number ?

3. Find the distance of a point P(x,y) from the origin.

4. In an AP, if the common difference (d) = —4 and the seventh term
(a7) is 4, then find the first term.

5. What is the value of (cos?67° — sin? 23°) ?

6. Given A ABC ~ A PQR, if ﬁ—g =1/3, then find

ar ABC N
ar POR °

Section-B (2 Marks Each)

7. Given that V2 is irrational, prove that (5 + 32) is an irrational
number
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8. In fig. 1, ABCD is a rectangle. Find the values of x and y.
D Xty €

14 cm X=y

A 30 cm B

9. Find the sum of first 8 multiples of 3.
10. Find the ratio in which P (4, m) divides the line segment joining the

points A (2, 3) and B (6, —3). Hence find m.

11. Two different dice are tossed together. Find the probability : (i) of
getting a doublet. (ii) of getting a sum 10, of the numbers on the two
dice.

12. An integer is chosen at random between 1 and 100. Find the

probability that it is : (i) divisible by 8
(if)not divisible by 8.

Section- C (3 Marks Each)

13. Find HCF and LCM of 404 and 96 and verify that HCF x LCM =
Product of the two given numbers.

14. Find all zeroes of the polynomial (2x* — 9x3® + 5x? + 3x — 1) if two of
its zeroes are (2 + \3 ) and (2 - V3).
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15.1f A (-2, 1), B (a, 0), C (4, b) and D (1, 2) are the vertices of a
parallelogram ABCD, find the values of a and b. Hence find the
lengths of its sides.

OR

If A (-5,7), B (-4, -5), C (-1, —6) and D (4, 5) are the vertices of a
quadrilateral, find the area of the quadrilateral ABCD.

16. A plane left 30 minutes late than its scheduled time and in order to
reach the destination 1500 km away in time, it had to increase its
speed by 100 km/h from the usual speed. Find its usual speed.

17. Prove that the area of an equilateral triangle described on one side
of the square is equal to half the area of the equilateral triangle
described on one of its diagonal.

OR

If the area of two similar triangles are equal, prove that they are
congruent.

18. Prove that the lengths of tangents drawn from an external point to
a circle are equal.

19.1f 4 tane = 3, evaluate -l —<oS1
4 sin cos(—1)
OR

If tan 2A = cot (A — 18°), where 2A is an acute angle, find the value of
A.
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20. Find the area of the shaded region in Fig. 2, where arcs drawn with
centres A, B, C and D intersect in pairs at mid-points P, Q, R and S of
the sides AB, BC, CD and DA respectively of a square ABCD of side
12 cm. [Use © = 3.14]

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

OR
A heap of rice is in the form of a cone of base diameter 24 m and
height 3.5 m. Find the volume of the rice. How much canvas cloth is

required to just cover the heap ?

22. The table below shows the salaries of 280 persons :

Salary (in Thousand %) No. of Persons
5-10 49
10-15 133
15-20 63
20-25 15
25-30 6
30-35 7
35-40 4
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40-45 2

45-50 1
Calculate the median salary of the data.

Section- D (4 Marks Each)

23. A motor boat whose speed is 18 km/hr in still water takes 1 hr
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 a total
journey, what is the original average speed ?

24. 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.

25. In an equilateral ABC, D is a point on side BC such that BD = 1/3
BC. Prove that 9(AD)? = 7(AB)? .

OR

Prove that, in a right triangle, the square on the hypotenuse is equal
to the sum of the squares on the other two sides.
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26. Draw a triangle ABC with BC =6 cm, AB =5 cm and £ ABC = 60°.
Then construct a triangle whose sides are 3/4 of the corresponding
sides of the ABC.

27. Prove that : (Sin A - 2Sin®A) / (2Cos*A - CosA) = TanA

28. The diameters of the lower and upper ends of a bucket in the form
of a frustum of a cone are 10 cm and 30 cm respectively. If its height
is 24 cm, find :

(i) The area of the metal sheet used to make the bucket.

(i) Why we should avoid the bucket made by ordinary plastic ?

[Use © = 3.14]

29. As observed from the top of a 100 m high light house from the
sea-level, the angles of depression of two ships are 30° and 45°. If one
ship is exactly behind the other on the same side of the light house,
find the distance between the two ships. [Use V3 = 1.732]

30. The mean of the following distribution is 18. Find the frequency f
of the class 19-21.

Class 11 -13 13-15 15-17 17-19 19-21 21-23 23-25

Frequency 3 6 9 13 f 5 4

OR

The following distribution gives the daily income of 50 workers of a
factory :
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Daily Income (in ) 100 - 120 120 - 140 140 - 160 160 - 180 180 - 200

Number of workers 12 14 8 6 10

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

Answers

Ans 1).
— Given quadratic equationis: x?—2kx-6=10

: x =3 is aroot of above equation
Then,

(3)-2k (3) -6 =0

9-6k-6=0
3-6k=0

3 =6k

k="

Ans 2). — Smallest prime number = 2
— Smallest composite number =4

— Prime factorisation of 2is 1 x 2

— Prime factorisation of 4 is 1 x 22
Ans : HCF (2, 4) =2

Ans 3). — Distance from P (x, y) to origin

Downloaded from www.padhle.in



— Points of origin Q (0,0)
— By applying distance formula
V(X2 - x1)2 + (y2 - y1)?
V(0 -x)?+ (0 -y) *
VX2 + y? units.

Ans — The distance of a point p(x,y) from the origin is Vx2 + y? units.

Ans 4). Given: — common difference (d) = —4
— the seventh term (a7) =4

To find: The first term (a)

So,
d=-4
ar =4
a+t6d=4
a+6(-4)=4
a=28

Ans — The first term (a) is 28

Ans 5).
Solution:
cos? 67° —sin?23°
= c0s?67° — cos?(90° — 23°)
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— We know, [ sin (90°-6) = cos6 ]
= cos? 67° — cos?67°=0

Ans — the value of (cos?67° — sin?23°) is 0

Ans 6). Given, ABC ~ PQR g—g - ?1
AB?
ar(ABC) _ PO*
» ar(POR)
= (Y5)?=119

Ans 7). Given, V2 is irrational number.

— Let V2 =m Suppose, 5+ 3 \2 is a rational number.
So, 5+3V2 =alb

32 =alb-5

= _ a—5b
3\2 = -

_ a—5b
2 = 3b

a—5b _
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— But g 3_b5b is rational number and so has to be m, but this

contradicts the fact that m = V2 which is irrational

Ans — Hence, 5 + 312 is also irrational.

Ans 8).

D x+y C

14 cm X—=¥

A 30cm B

— Since ABCD is a rectangle. its opposite sides are equal.
— AD =BC and AB =DC

x-y=14

x+y=30

— Solving both the equations by elimination method,

Add the equations to get:

2x =44

X=22

— Put the value of x in any equation, we get

x+y=30
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22+y=30
y=8

Hence,x=22andy=8

n

Ans 9).We know , sum of n terms from 1st term is 2 [2a+ (n—1)d]
— In the given question,

Firstterm =3

Common difference = 3

Then, applying formula from above.

— Assuming the value of n as 8 and a as 3

Sg = 2[2(3) + (8 —1)3]
Sg = 4[6 + 7(3)]

Ss = 4[6 + 21]

Ss = 4[27]

Ss = 108
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Ans— The sum of first 8 multiples of 3.

Ans 10).
Let P divides line segment AB in the ratiok : 1.

Let the ratio be k : 1

mlx2 m2x1 mly2 m2yl

By section formula: — = 5~ , — 53— 5

(X, y) = [ (kx2 + x1) [ (k + 1), (ky2 + y1) [ (k + 1) ]
(4, m) =[{k(6) + 2}/ (k + 1), {k(=3) +3} / (k +1) ]
4=(6k+2)/(k+1)and m=(-3k+3)/ (k +1)
— 4k +4 =6k + 2

— 6k—-4k=4-2

—2k=2

k=1

Now, substituting k =1 in m's value

m = [-3(1) + 3]/ (1 + 1)

— =3+3/2

—0/2

— 0
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Ans 11). Total numbers are 2, 3, 4, ......... , 99
— Let E be the event of getting a number divisible by 8.
E = {8, 16, 24, 32, 40, 48, 56, 64, 72, 80, 88, 96} = 12

F avourable Outcomes

P(E) = Total Outcomes
Q —_—
% 0.1224

— Let E’ be the event of getting a number not divisible by 8.
Then, P(E’) =1 - P(E)
=1-0.1224 = 0.8756

Ans 12).

— HCF of 404 and 96
404 = 2*2*101

96 = 2*2*2*2*2*3
Common Factors = 2*2
HCF of 404 and 96 = 4
LCM of 404 and 96

404 = 2*2*101

96 = 2*2*2*2*2*3
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LCM = 2*2*2*2*2*3*101 = 9696

LCM of 404 and 96 is 9696

HCF x LCM = Product of the two numbers

— 479696 = 404*96

— 38784 = 38784

LHS = RHS

Ans 14). Given: Two zeroes of the polynomials are:

(2+ V3 )and (2- V3 ).
— Quadratic polynomial with zeros is given by:
—{x=(2+3)}{x-(2-3)}
—>(x=2-V3)(x-(2+ \3)
— (x-2)%- (V3 )

x2-4x+4-3
x2-4x + 1 = g(x)

Now, g(x) will be a factor of p(x) so g(x) will be divisible by p(x)
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2x2—x-1

¥ —4x+1) 2x' —9x° +52% +3x-1
2z - 8x° +2x°
- o+ -

—x +3x° +3x
—x* +4x* —x

+ -+

—x* +4x-1

—x* +4x-1

+ - +
0

For other zeroes, 2x>-x-1=0
2x2 —=2x+x-1=0
or2x (x-1)+1(x-1)=0
(x-1)(2x+1)=0
x-1=0, 2x+1=0

x=1, x= -1/2

— Hence, Zeroes of p(x) = 2x* - 9x*+5x2 +3x—1are 1, -%, 2+ V3,2 -3

Ans 15).
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D(1, 2)

— Given sides of parallelogram A(-2,1), B(a,0), C(4,b), D(1,2)

We know that diagonals of Parallelogram bisect each other.

Mid-point let say O of diagonal AC is given by

Jatag )

—>x=(XI;x2)andy=(y2y)
—2+4 1+5b
o 5=, 5°)

— Mid-point let say P of diagonal BD is given by

P( a;l , OJ2rZ )

Points O and P are same

— Equating the corresponding coordinates of both midpoints, we get

—2+4 _ a+l
2 2
—a=1and
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— b=1and
Now the Given coordinates of the parallelogram are written as

A(-2,1), B(1,0), C(4,1), D(1,2)

— By distance formula, (x2 — x1)2 + (2 — y1)2

We can find the length of each side

AB=.(-2-1)2+ (1-0)2

AB= (32 + (12 = V10

— AB = CD (pair of opposite sides of the parallelogram are parallel and
equal)

BC=+(@-1)2+ (1-02 = VI0_

BC=+(32 + ()2 = V10

BC=AD (pair of opposite sides of the parallelogram are parallel and
equal)

— AB=BC=CD=AD = V10

— ABCD is a Rhombus
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OR

Given ABCD is quadrilateral.
— By joining points A and C, the quadrilateral is divided into two
triangles.

— Now, Area of quad. ABCD = Area of ABC + Area of ACD Area of ABC

— Area of AIABC

Y21x1 y2-y3 x2y3 -yl x3y1-y2]

Y2[-5-5 6-4 6-7 —-17 5]

Yo [ -5(1) - 4(-13)-1(12) ]

Y2 (-5 52 -12)
Y2 (35) sqg. units

— Area of AADC

Y21x1 y2-y3 x2y3-y1 x3yl-y2]

Y2[-556 4-6-7 (-1)7-5]

=1%[-556 4-6-7 (-1)7-5]
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Yo [ -5(11) 4(-13) -1(2) ]

Y2 (-55 52 —12)

= 109/2 sq. units.

So, Area of quadrilateral ABCD =

Y2 (35) Y2 (109)

=72 sg. units.

Ans 16). Let the usual speed of the plane be x km/hr.

—Increased speed = 100 km/hr

— Time taken to cover 1500 km = 1500/x hr.

Time taken to cover 1500 km with increased speed = 1500/x + 100 hr
According to the Question,

— 1500/x - 1500(x + 100) = 30/60

— x2+100x - 300000 =0

— x2+ 600x - 500x - 300000 =0

— (x +600)(x - 500) = 0
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— X =-600 or 500 (Neglecting negative sign as speed cannot be
negative)

— x =500

Ans — Hence, the usual speed of the plane is 500 km/hr.

Ans 17). A B

— In AABC, AC?= AB2+ BC?

a’+ a’ = 2a°
AC=12 a2=12 a
— Area of equilateral BEC (formed on side BC of square ABCD)

= \/73_ X (side)?
- \/73 x a?
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— Area of equilateral ACF (formed on diagonal AC of square ABCD)

= 5 ()

B3 2
4

a

=2\/T3a2

—From eq. (i) and (ii), ar AJACF = 2 x ar A'BCE
Or,

— ar(ABCE) = ' ar (AJACF)

— Hence Proved, area of triangle described on one side of square
is half the area of triangle described on its diagonal.

OR
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Given, A ABC ~ A PQR
Ar ( A ABC) = ar (APQR)

To Prove: AABC £ A PQR

ar(ABC) s

2IPO2 = RC2/OR2 = AC2/PR2
~ u(POR) AB“/PQ“ = BC“/QR* = AC*/PR

: As Ratio of area of similar triangles is equal to the square of
corresponding sides

But . ar(ABC) 1
— But, as given, 2 (POR) =
AB?/PQ? = BC?/QR? = AC?/PR?=1
— AB?=PQ?/ AB =PQ
— BC?2=QR?/BC =QR
— AC?2 =QR?/AC =PR

: - By SSS congruence axiom ABC PQR, hence Proved.
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Ans 18).

— Let two tangent PT and QT are drawn to circle of centre O as shown
in figure.

Both the given tangents PT and QT touch to the circle at P and Q
respectively.

We have to prove :
— length of PT = length of QT

— Construction :- draw a line segment ,from centre O to external point T
{ touching point of two tangents } .
— Now APOT and AQOT

We know tangent makes the right angle with the radius of the circle.

— Here, PO and QO are radii . So, ZOPT = Z0OQT = 90°
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— APOT and AQOT
ZOPT = OQT = 90°

Common hypotenuse OT

And OP = OQ [ OP and 0OQ are radii]
So, R - H - S rule of similarity
APOT ~ AQOT
Hence, OP/OQ = PT/QT = OT/OT
PT/QT =1
PT = QT [ hence proved]

Ans 19). Given, 4 tané =3

3_ L2

— Now, P = 3K, B = 4K,

— We know, tané = (perpendicular / base)

so, after comparing , perpendicular = 3 and base = 4
— Hypotenuse = V(32 +42) =5

Now, siné = perpendicular / hypotenuse = 3/5

cos = base / hypotenuse = 4/5

— Now, (4sin - cos + 1)/(4sin + cos - 1)

=(4 % 3/5-4/5+1)/(4 x 3/5+4/5 -1)
=(12-4+5)/(12 + 4 - 5)
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=13/11

Ans 20). Given tan2A = cot(A-18°)

— cot(90-2A) = cot(A-18°)
[— tanB=cot(90-0)]
Comparing angles we get,
90 - 2A = A-18
— 90+18=A+2A
— 3A=108
— A= 108/3

— A =36°

Ans 20).
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D R C

— Given, ABCD is a square of side =12 cm.
P, Q, R and S are the mid points of sides AB, BC, CD and AD

respectively.

— Area of shaded region = Area of square — 4 x Area of quadrant =

— a’—4 x1/41r r?
= (12)2 —-3.14 % (6)2

=144 — 3.14 x 36
=144 — 113.04 = 30.96 cm?

Ans 21).

4

A\S
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— Let the original height of cylinder = 10cm
— Base radius of cylinder = 3.5cm
so base radius of hemisphere = 3.5cm(same as that of cylinder)

— The total surface area would be the sum of the curved surface area of
cylinder and the surface areas of 2 hemispheres.

surface area of cylinder = 2mrrh
surface area of one hemisphere = 21rr?

TSA = 2arh + 2(27r?)

TSA = 2arh + 4nr?

TSA = 2ar(h + 2r)

TSA=2x%2 %35(10+2%3.5)=22x(10+7)

:[15'_/1 == 371 (:".12

OR

1 _.2
— Volume of rice = volume of cone = 3 '/ h

Here,r=12[ "." diameter=24 m] and h = 3.5m
— Now, volume of rice = 1/3 x 22/7 x (12)?> x 3.5 m*
=1/3 x 22/7 x 12 x 12 x 7/2 m*

=22 x 24 = 528 m?

Again, area of canvas cloth = curve surface area of cone = Trri

— Herel= V1% + h?

= V{122 + 3.5%} = V{144 + 12.25 } = \{156.25} = 12.5 m
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.« Area of canvas cloth = 22/7 x 12 x 12.5 m?

= 471.43 m?
N_ 280 _
S = 5 =140

— The cumulative frequency just greater than 140 is 182.
— Median class is 10 — 15.

—1=10,h=5,N=280, c.f. =49 and f =133

—c.f.

f

ol
2

— MEDIAN =1 + X h

140—49x 5

=10+ =33

91 % 5

=10+ 33

=10 + 455/133

=13.42

Ans — 13.42
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Ans 23).
— Given, speed of motor boat in still water = 18 km/hr.

— Let speed of stream = x km/hr

l

Speed of boat downstream=(18 + x) km/hr.
— And speed of boat upstream=(18 — x) km/hr.

— Time of the upstream journey = 182ix

— Time of the upstream journey = 18 + x

Now, According to the question,

24 24
18—x - 18+x

=1

24( 18 +x) —24 (18 — x)
(18 —x) (18+x)

24 % 18 +24x —24 = 18 — 24x

324 12 =1
— 48x | 324x? =
48x = 324 — x?

x?+48x-324=0
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— X?+54x -6x—-324=0
X(x+54)-6(x+54)=0
(x+54) (x—-6)=0

— Eitherx +54=0,x=-54

Now, as the speed cannot be negative, x-6=0,x=6

Ans — So, the speed of the stream is 6 km/hr

OR

— Let original speed of the train be x km/h.
Then, time taken to travel 63 km = 63/x hours
— New speed = (x + 6) km/hr

Time taken to travel 72 km = 72/(x + 6) hours

— According to the question,

63 72 -
x+x+6 3

— On solving, 135x +378 = 3x2 + 18x

x?-39x-126 =0
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(x-42)(x+3)=0

X=-30rx=42

As the speed cannot be negative, x = 42

— Thus, the average speed of the train is 42 km/hr.

Ans — The average speed of the train is 42 km/hr.

Ans 24).

Let the four consecutive numbers in AP be (a-3d),(a-d),(a+d) and (a+3d)
So, according to the question.

— a-3d+a-d+a+d+a+3d=32

4a=32

a=32/4

— Now, (a-3d)(a+3d)/(a—d)(a+d)=7/15
15(a?-9d?)=7(a*-d?)

15a%?-135d*=7a?-7d?

15a%-7a*=135d*-7d?

8a?=128d?

— Putting the value of a=8 in above we get.

8(8)?=128d>
128d?=512
d?=512/128
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d*=4
d=2

— So, the four consecutive numbers are

8-(3x2)
8-6=2
8-2=6
8+2=10
8+(3x2)
8+6=14

Four consecutive numbers are 2,6,10 and 14.

Ans 25).
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— ABC is an equilateral triangle , where D point on side BC in such a
way that BD = BC/3 . Let E is the point on side BC in such a way that
AEL1BC.

— Now, AABE and AAEC
ZAEB = ZACE =90°
AE is common side of both triangles ,

AB = AC [ all sides of equilateral triangle are equal ]
— From R - H - S congruence rule

AABE = AACE

.« BE=EC =BC/2

Now, from Pythagoras theorem,
AADE is right angle triangle .". AD? = AE? + DE? ------ (1)
AABE is also a right angle triangle .. AB? = BE? + AE? ------ (2)

From equation (1) and (2)

AB? - AD? = BE? - DE?

= (BC/2)? - (BE - BD)?

= BC?4 - {(BC/2) - (BC/3)}?

= BC?%4 - (BC/6)?

= BC?4 - BC?/36 = 8BC?/36 = 2BC?/9
— AB=BC=CA

Downloaded from www.padhle.in



So, AB% = AD? + 2AB?/9
— 9AB? - 2AB? = 9AD?

— Hence, 9AD? = 7TAB?

OR

— Given: A right angled AABC, right angled at B

To Prove- AC?>=AB?+BC?

Construction: draw perpendicular BD onto the side AC .

Proof:

We know that if a perpendicular is drawn from the vertex of a right angle
of a right angled triangle to the hypotenuse, than triangles on both sides
of the perpendicular are similar to the whole triangle and to each other.

We have,

AADB~AABC. (by AA similarity)
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Therefore, AD/ AB=AB/AC

(In similar Triangles corresponding sides are proportional)

AB2=ADxXAC........ (1)

Also, ABDC~AABC

Therefore, CD/BC=BC/AC

(in similar Triangles corresponding sides are proportional)

Or, BC?=CDx*AC........ (2)

Adding the equations (1) and (2) we get,

AB*+BC?*=ADxAC+CDxAC

AB2+BC2=AC(AD+CD)
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( From the figure AD + CD = AC)

AB*+BC?*=AC . AC

Therefore, AC>=AB%+BC?

Ans 26).

Steps of construction:-

(i) Draw a line segment BC with measurement of 6 cm.
(ii) Now construct angle 600 from point B and draw AB =5 cm.
(iii) Join the point C with point A. Thus A ABC is the required triangle.

(iv) Draw a line BX which makes an acute angle with BC and is opposite

of vertex A.

(v) Cut four equal parts of line BX namely BB1, BB2, BB3, BB4.
(vi) Now join B4 to C. Draw a line B3C' parallel to B4C.

(vii) And then draw a line B'C' parallel to BC.

Hence A AB'C'is the required triangle.
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Ans 27). L.H.S. = ( SinA - 2Sin®A )/ ( 2cos’A - cosA)

S (4 _ 2sin®A ) [ [2 (1-sin?A) - 1]
_ _sind < 2 . 2
= oA (1-2sin“A)/[2-2sin“A - 1]
sinA

SIS (1-2sin?A ) /[ 2 - 2sin?A - 1]

sinA
cosA4

(1-2sinA)/ (1 -2sin?A)

= TanA ( Hence Proved)
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Ans 28). Given:

— Diameter of upper end of bucket = 30 cm

— Radius of the upper end of the frustum of cone, r1 =15 cm
—Diameter of lower end of bucket = 10 cm

— Radius of the lower end of the frustum of cone, r2 =5 cm

— Height of the frustum of Cone, h = 24 cm

— Slant height of bucket, L = v[(h? + (r1 - r2)?]

L = v[242 + (15 - 5)7]

L= V(576 + 10%)

L=26cm

— Area of metal sheet = Curved Surface Area of bucket + area of lower end
= (r1 + r2)L + nr22

= 3.14(15 + 5) x 26 + n(5)?

=3.14x20x 26 +25x 3.14

=1711.3 cm?

Hence, the Area of metal sheet used to make the bucket is 1711.3 cm?2.

ii). We should avoid bucket made by ordinary plastic because it is
non-biodegradable. It is harmful for our environment.
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Ans 29).

— Height of light house = 100 m

The angles of depression of 2 ships are 30 and 45 degree.

— To Find: If one ship is exactly behind the other on the same side of
the light house, then find the distance between the 2 ships

Solution :

Refer the attached figure

In AABC

AB = Height of tower = Perpendicular =100 m

BC = Base

ZACB =45°

We will use trigonometric ratio to find the length of base :

Perpendicular
tantl = I

Ba se
tandb® = g—?.
100
1l = 57
BC = 100
In AABD

AB = Height of tower = Perpendicular =100 m
BD = Base

Downloaded from www.padhle.in



ZADB = 30°

We will use trigonometric ratio to find the length of base :

Perpendicular
tant) = IB :
ase

tan30° = 4B

BD
A 100
V3  BD
BD - 100
BD = 1003
Use V3 =1.732

— BD=100 * 1.732
— BD=173.2m

Now we are required to find the distance between the 2 ships i.e. CD =
BD-BC.

So, CD = BD-BC.
CD=173.2m-100 m
CD=73.2m

Thus the distance between the 2 ships is 73.2 m.

Ans 30).
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Mid ValueFrequency

Class Interval fix;
T fi
n-13 12 3 36
13-15 14 6 84
15-17 16 9 144
17-19 18 13 234
19-21 20 f 20 f
21-23 22 5 1o
23-25 24 4 6

S F=40+f 3 fz =704+ 20f

Given: Mean = 18

M
We know, Mean () = =F
704 +20f
— = ——
= 40+ f

— 18(40 + f) = 704 + 20f

= 720-704=20f-18f
= 2f=16
=f=8

OR
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CBSE Mathematics 2017

General Instructions :
(i) All questions are compulsory.

(i) 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. Section D contains 8 questions of 4 marks each.

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

questions.

(v) Use of a calculator is not permitted.
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Questions

Section-A (1 Mark Each)

1. What is the common difference of an A.P. in which a,, —a, =84 ?

2. If the angle between two tangents drawn from an external point P to
a circle of radius a and centre O, is 60°, then find the length of OP

3. If a tower 30 m high, casts a shadow 10 3 m long on the ground,
then what is the angle of elevation of the sun ?

4. The probability of selecting a rotten apple randomly from a heap of
900 apples is 0-18. What is the number of rotten apples in the heap ?

Section- B (2 Marks Each)

5. Find the value of p, for which one root of the quadratic equation
px? —14x + 8 = 0 is 6 times the other.

6. Which term of the progression 20,19 ; ,183 ,173 , ... is the first
negative term ?

7. Prove that the tangents drawn at the end points of a chord of a
circle make equal angles with the chord
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8. A circle touches all the four sides of a quadrilateral ABCD. Prove
that AB + CD = BC + DA

9. A line intersects the y-axis and x-axis at the points P and Q
respectively. If (2, — 5) is the midpoint of PQ

10. If the distances of P(x, y), from A(5, 1) and B(- 1, 5) are equal, then
prove that 3x = 2y.

Section- C (3 Marks Each)

11. If ad # bc, then prove that the equation (a? + b? ) x> + 2 (ac + bd) x +
(c? + d?) = 0 has no real roots.

12. The first term of an A.P. is 5, the last term is 45 and the sum of all
its terms is 400. Find the number of terms and the common difference
of the A.P

13. On a straight line passing through the foot of a tower, two points C
and D are at distances of 4 m and 16 m from the foot respectively. If
the angles of elevation from C and D of the top of the tower are
complementary, then find the height of the tower.

14. A bag contains 15 white and some black balls. If the probability of
drawing a black ball from the bag is thrice that of drawing a white ball,
find the number of black balls in the bag.

15. In what ratio does the point ( 24/11 , y) divide the line segment
joining the points P(2, — 2) and Q(3, 7) ? Also find the value of y.
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16. Three semicircles each of diameter 3 cm, a circle of diameter 4-5
cm and a semicircle of radius 4:5 cm are drawn in the given figure.
Find the area of the shaded region.

<«— 3 cm 3 cm 3 cm —

17. In the given figure, two concentric circles with centre O have radii
21 cm and 42 cm. If £ AOB = 60°, find the area of the shaded region.

[Use n = 22/7]

@\
D"

18. Water in a canal, 54 m wide and 1-:8 m deep, is flowing with a
speed of 25 km/hour. How much area can it irrigate in 40 minutes, if
10 cm of standing water is required for irrigation ?
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19. The slant height of a frustum of a cone is 4 cm and the perimeters
of its circular ends are 18 cm and 6 cm. Find the curved surface area
of the frustum.

20. The dimensions of a solid iron cuboid are 4-4 m x 2:6 m x 1-0 m. It
is melted and recast into a hollow cylindrical pipe of 30 cm inner
radius and thickness 5 cm. Find the length of the pipe.

Section- D (4 Marks Each)

21. Solve for x :

— b =2 = = xEe 1, T4

22. Two taps running together can fill a tank in 3 1—13 hours. If one tap

takes 3 hours more than the other to fill the tank, then how much time
will each tap take to fill the tank ?

23. If the ratio of the sum of the first n terms of two A.P.sis (7Tn+ 1) :
(4n + 27), then find the ratio of their 9th terms

24. Prove that the lengths of two tangents drawn from an external
point to a circle are equal.

25. In the given figure, XY and X'Y' are two parallel tangents to a circle

with centre O and another tangent AB with point of contact C,
intersecting XY at and X'Y' at B. Prove that £ AOB = 90°.
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26. Construct a triangle ABC with side BC=7cm, £ B=45°, L A=
105°. Then construct another triangle whose sides are 3 4 times the
corresponding sides of the A ABC

27. An aeroplane is flying at a height of 300 m above the ground.
Flying at this height, the angles of depression from the aeroplane of
two points on both banks of a river in opposite directions are 45° and
60° respectively. Find the width of the river. [Use V3 = 1-732]

28. If the points A(k + 1, 2k), B(3k, 2k + 3) and C(5k — 1, 5k) are
collinear, then find the value of k.

29. Two different dice are thrown together. Find the probability that
the numbers obtained have (i) even sum, and (ii) even product

30. In the given figure, ABCD is a rectangle of dimensions 21 cm x 14

cm. A semicircle is drawn with BC as diameter. Find the area and the
perimeter of the shaded region in the figure.
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14 cm

31. In a rain-water harvesting system, the rain-water from a roof of 22
m x 20 m drains into a cylindrical tank having a diameter of base 2 m
and height 3.5 m. If the tank is full, find the rainfall in cm. Write your
views on water conservation.

Answers

Ans 1). Given, a21 — a7 = 84
—(a + 20d) — (a + 6d) = 84
—a+20d-a-6d=284

— 20d - 6d = 84

— 14d = 84

—d=6

So, the common difference is 6
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Ans 2).

Given, > £ APB=60°and Z APO = 30°

(0)
— In right angle A OAP, O cosec30°

oP
a

=2
— OP=2a

Hence, the length of OP is 2a.

Ans 3). Given : Height of the tower - 30m
Length of shadow on the ground - 103

Solution:

_ 4B
— In A ABC, tan@ = BC

30
Tang= —%
anc= o3

TanO = Tan60°
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6 =60°

Hence, the angle of elevation is 60°

Ans 4).

Given: Probability of selecting a rotten apple randomly from a heap of
900 apples is 0-18

— Total apples = 900

— P(E) =0.18
No. of rotten apples

" Total no. of apples 0.18
No. of rotten apples

— 900 =0.18

No. of rotten apples =900 x 0-18 = 162

Ans: Hence, the no. of rotten apples is 162.

Ans 5). Given: Quadratic equation - pxX?-14x+8=0
— So, let one root=f3

— other root will be =68

— Sum of roots =

— (14

B +6p= »
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14

B = 7

2
B=

£

— We know, Product of roots = p

pep=
S

8

6B% =
B P

— On Putting value of a from eq. (i)
2 )2 8
6 (=) = —
(p ) p
8
6*4/p? = —
P p
— 24p = 8p?
8p?—-24p=0
—8p(p-3)=0

— Either8p=0— p=0

p-3=0—->p=3

— For p =0, the given condition will not be satisfied

— SO, answer willbe p=3
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Ans 6).

L,18l,17i....

Given, A.P. is 20, 19 4 5 4

.. 77 37 71
S0, this is equal to — 20, 209 2 9 4

_ _ 1T _ 7780 _ =3
Here,a=20,d = 2 -20= a = =

— Let a, is first negative term

—~  a +(n-1)d<0
-3
— 20+ (n=-1)(—5)<0

_ SN ne i 0
4 4

— 20+%<%n

< n

o0

X =

3
4
83
4 4

— nh>

— n> % or 27.66

( Since term cannot be in fraction, round it off)

— Ans: 28" term will be the first negative term of the given A.P.

Downloaded from www.padhle.in



Ans 7). Given, a circle of radius OA and centred at O with chord AB and
tangents PQ & RS are drawn from point A and B respectively.

— Let AB be a chord of a circle with center O and let AP and BP be the
tangents at A and B.

— Let the tangent meet at P.Join OP Suppose OP meets AB at C.
— To prove : ZPAC = ZPBC

— Proof : In APAC and APBC

PA = PB [Tangents from an external point to a circle are equal]
ZAPC = ZBPC [PA and PB are equally inclined to OP]
— PC = PC [Common]
APAC = APBC [SAS Congruence]
ZPAC = ZPBC [C.P.C.T]

Hence Proved.

Ans 8). Given: A circle touches all the four sides of a quadrilateral
ABCD

To Prove: AB + CD = BC + DA
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As it's known that the length of tangents drawn from an external point to

the circle are equal, which means, AP=AS
BP=BQ

CR=CQ

DR=DS
—(AP+PB)+(CR+RD)=(AS+SD)+(BQ+QC)

— AB+BC=AD+BC

Ans 9). Let the point
P(x,0) and Q(0,y) (because on y-axis,y=0 and on x-axis,x=0)

and midpoint (2,-5)
Now, to find out midpoint

0-+x
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So, x=4,y=-10

— Ans - The coordinates of P: (4,0)
Q: (4,0) and (0,-10)

Ans 10).

— Given: Distances of P(x, y), from A(5, 1) and B(- 1, 5) are equal
— To prove: 3x = 2y

As it is given, PA=PB

A =52+ (3 =1 = A(x +17+ (3 =57

— On squaring both the sides:
(x =5+ (y —1)' = (x +1)’+ (y =5
—x2+25-10x+y?+1 -2y = x*+ 1 + 2x + y? + 25 - 10y
—10x — 2y = 2x - 10y
— —10x —2x =-10y + 2y
— 12x = 8y
— 3X =2y

Hence, Proved!

Ans 11) Given, ad # bc

(a®? + b?) x? + 2(ac + bd)x + (c2+d?*) =0
D = b?-4ac
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= [2 (ac + bd)]?- 4(a? + b?)(c?® + d?)

= 4 [a’c? + b? d? + 2abcd] — 4 (a® c2+ a? d? + b? ¢?+ b? d?)
=4 [a’c? + b? d? + 2abcd - a? ¢?-a? d? - b? ¢?- b? d?]

= 4 [- a’d? — b2c? + 2abcd]

= — 4 [a%d? + b?c? — 2abcd]

= —4[ad - bc]?

— Hence, D is negative!

Ans 12). Given: a=5,a,=45,S, =400
So, as we know, S, = n/2 [a+|] — where | is the last term

—,400=n/2[5+45]
400 = n/2 [50]

— 25n = 400

— n=400/25=16

Now, as we know,a,=a+(n-1)d
—45=5+(16-1)d

—45-5=15d
— 15d =40
—d=28/3

Hence, n =16 and d = 8/3

Ans 13). Given: Distances of 4 m and 16 m

Let height AB of tower = h

Downloaded from www.padhle.in



— Now, as we can see, in A ABC

AB

1C - = tan (90 — 0)
ho_

4 = cot 0

— In A ABD,

AB _

_ho_

D

90-6

e
~

C<—4m—>

16 m

N

— Multiply eq. (i) and (ii)

h

h?/64 = 1

[ cot© x tan 8 = 1/tan® x tan 6 = 1]

— h?/64 so h=8m

7 X I—}é=cot9xtan9

— Height of tower =8 m

BV
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Ans 14). Given, no. of white balls =15
Let no. of black balls = x
Total balls = (15 + x)

According to the question, P (Black ball) = 3 x P (White ball)

X_ _, 15
(15+x) ~ X (15+x)
X=45

— Hence, no of black balls in the bag = 45

Ans 15). Let point R divides PQ in the ratio k : 1

mlx2 + m2x1 mly2 + m2yl )

— We know that, R = mltmy PR

k(3) +1(2)  K(7)+1(-2) )

(24111 ,y) =( k+1 y k+1

— 3k+2  Tk+t—2
k1 7 k+1

= 3k+2=24

11 (3k + 2) = 24 (k + 1)
33k +22 = 24k + 24
— 33k — 24k = 24 — 22
> 9k=2

— k=2/9
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So, k:1=2:9

— On solving and putting the value of k
.
Y=

—Ans: Line PQ divides in the ratio 2 : 9 and value of y = 1;;1

Ans 16). Given: Radius of large semi-circle =4-5 cm

1

— Area of large semi-circle = 5 mR?= 51 X

% x4:5x4-5

— Diameter of inner circle=4-5cm ,r=4.5/2 cm

— Area of inner circle = rr2 = 272 X % X %
— Diameter of small semi-circle= 3 cm, r= 53
— Area of small semi-circle = 51 rr?
SELESELELE

— Area of shaded region = Area of large semi circle + Area of 1 small
semicircle — Area of inner circle — Area of 2 small semi circle
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22 22

1y 2 1 3y 3.2 45
—( 53X =x45x45) (X = X 5 X 3- = 5X
4.5 1 22 3 3

T )-(2x X 5 X 7 X 3)

990 —643.5 _ 346.5
28 - 28

— On solving, =

— Ans - 12.37 cm? approximately

Ans 17).

— Solution : Angle for shaded region = 360° — 60° = 300°

Area of shaded region

n0
= 360 R*-T)

= 22 % 300 02 542
= 55X 20 [42%-217)

22 S
=X = X
7 6 63 x 21
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Hence, the area of the shaded region = 3465 cm?

Ans 18).

Width of canal =5.4m
Depth of canal =1.8m
In 60 min., 25km of water flows through it.

Which means. in 40 mins, there will be

— % x 40 = %) km, will be available for irrigation.

— Hence, the volume of water in the canal = volume of land irrigated.

— Volume of canal = Ixbxh

50000
3 m

= 5.4x1.8x
— Area of land irrigated if 10cm standing water is required

50000 = _1 4
5.4x1.8% —3 X O.Im

16,20,000 m?

Ans 19). Solution :
—Slant height of frustum (I) =4 cm
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— Perimeter of upper top =18 cm
— 2MR=18cm; R=9 T cm

— Perimeter of lower bottom = 6 cm
— 2Tr=6;r=3/rcm

— Curved S.A. of frustum =11 [R + 1]
9+3 ]
T

=mwx4x]|

=Tr><4><71[—2 = 48 cm?

Hence, the curved surface area of the frustum is 48 cm?

Ans 20). Given:

— Inner radius of pipe ‘r =30 cm
— Thickness of pipe =5 cm

— Outer radius =30+ 5;R=35cm

Now, according to the question, a solid iron cuboid is melted and recast
into a hollow cylindrical pipe.

So, Vol. of hollow pipe = Vol. of cuboid

— mh(R2=r’)=I1xbxh

5 %—th[352-302]=4.4x2.6x1x100x100x1oo
R %—thx65x5 =44 x 26 x 1 x 100 x 100

— On solving h,

h = 44 x 26 x100 x 100 x 7

22 x 65 %5

=11200 cm / 112m

Ans 21).
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o 3 s
—Given: —57 + ST T
5

1 - __3
x+1 x+4 Sx +1
x+4)—5x+1) _ 3
(x+ D(x+4) " 5x+l
x+4-5x—-5 _ 3
(2 +5x+4) " 5x+l
(—4x—-1) _ 3

(X2 +5x+4) " 5x+1

(4x + 1) (5x + 1) = 3(x? + 5x + 4)

— 20x2+4x +5x +1=3x%+15x + 12
—17x*-6x-11=0
—17x2 = 17x+ 11x-11=0

- 17x(x-1)+11(x-1)=0
S(x=1) (17x+11) =0

Ans — Either x=1orx=-11/17

Ans 22). Let tank fill by one tap = x hrs
Let tank fill by other tap = (x + 3) hrs

— As given, together they fill by % hrs

1l = 13
x +3 40

— Which means x—l +

X+3+x = 13
(x) (x +3) 40

(2x+3)/(x2+3x) = 70
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13x? + 39x = 80x + 120
—13x*-41x-120=0
— 13x2—65x + 24x-120=0
—13x (x-5)+24(x-5)=0
— (x=5)(13x+24)=0

Eitherx —5=00r13x+24 =0
x=5x=-24/13

—X cannot be — 24/13 since we are talking about time.
— S0, x=5

— One tap fill the tank in 5 hrs so other tap fills the tank in 5 + 3 =8 hrs

Ans 23).

We know, Ratio of sum of first n terms of two A.P.s are:
2£ [2(1 + (I’l_l)d] —_ 7}’1 +1
L [24+(n-1)D] 4n+27

— Now, put Put n =17

[2a +16d] _ 120
24+ (16)D] - 95

= 24/19

On simplifying,

a+ 8d

— —p = 2419
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Ans — Ratio of 9th terms of two A.P.s is 24 : 19

Ans 24).
— Statement: The tangents drawn from an external point to a circle are

equal.

— To prove : PA=PB
— Const" : Join radius OA and OB also join O to P.

Proof :— In A OAP and A OBP OA = OB (Radii)
— LA = 4B (Each 90°)

— OP = OP (Common)

— A AOP = A BOP (RHS cong.)

—PA = PB (cpct)

Ans — Hence, the statement is proved.

Ans 25).

— Given:
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XY and X'Y" are two parallel tangents to a circle with centre O and
another tangent AB with point of contact C, is intersecting XY at A and
X'Y' at B

—Let us join pointOto C

In AOPAandAOCA
—OP=0C (Radii of the same circle)
—AP=AC (Tangent from point A)
—AO=A0 (Common side)
— AOPA=AOCA (SSS congruence criterion)
So, > ZPOA=ZCOA......... (1)

Similarly,

. /QOB=Z0CB
., ZQOB=ZCOB.........(2)

Since,POQ is the diameter of the circle, it is a straight line.

Therefore, - ZPOA+ZCOA+ZCOB+4£Q0B=180
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So, from equation (1) and equation (2)

— 2/ZCOA+2£COB=180°
— ZCOA+ZCOB=90°

— ZAOB=90r

Hence, Proved.

Ans 26). — Given: BC=7cm, £ B=45°, Z A=105°.

ZA+ /B + ZC =180°

[Angle sum property]
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105°+ 45°+ ZC =180°
150° + ZC = 180°
Z£C =180° - 150°

£C= 30°
Steps of Construction:
— Draw a line segment BC= 7 cm.

— Make an angle of 45° at point B and 30° at point C, which intersect
each other at point A. Thus, ABC is a given Triangle.

— Now from B draw a ray BY by making an acute ZCBY with base BC
on the side opposite to the vertex A.

— Now, locate 4 points B1 ,B2, B3 ,B4 on BY such that BB1= B1B2=
B2B3 =B3B4.

— Join B3C, and draw a line through B4M || B3 C intersecting the
extended line BC at M.

— From M draw OM|| AC intersecting the extended line BA at O.

Ans — Thus, AOBM is the required triangle whose sides are (:%) times
of the corresponding sides of AABC.
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Ans 27).

Let aeroplane is at A, 300 m high from a river. C and D are opposite

banks of river.

C< X >B<€
: _BC _ 0
So, In right A ABC, 1B - cot 60
X = By
= 13
Ly = 300 \3

5 X G = 100V3m

=100x1-732=1732m
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— In right A ABD,

BD _ o
1B = cot 45
— 300 "
—y =300

— Width of river=x+y =173-2 + 300 =473:2 m

Ans — Width of river is 473:2 m.

Ans 28). — Given: A(k + 1, 2k), B(3k, 2k + 3) and C(5k — 1, 5k) are
collinear

— To find: the value of k.

if A (x1, y1), B(x2, y2), C(x2,y2) are three collinear points then

— Area of triangleABC =0

— =+ [x1(y2-y1) +x (y3-y1) +x3 (y1-y2) ] =0

— Given A(k+1,2k) ,B(3k,2k+3) ,C(5k-1,5k), therefore

— L (k+1)[2k+3-5K]+3K[5k-2K]+(5k-1)[2k-(2k+3)] =0

— (k+1)[3-3k]+3k*3k+(5k-1)(-3)=0

Downloaded from www.padhle.in



—3k-3k?+3-3k+9k?-15k+3=0
— 6k?-15k+6=0
Divide each term with 2
—2k?-5k+2=0
—2k?-4k-k+2=0
—2k(k-2)-(k-2)=0
—(k-2)(2k-1)=0

— k-2 =0 or 2k-1 =0
k=2 or k= L
—k=2ork= 5

Ans 29). When two different dice are thrown together

— Total outcomes =6 x 6 = 36

(i) For even sum—Favourable outcomes are (1, 1), (1, 3), (1, 5), (2, 2), (2,
4), (2, 6), (3, 1), (3, 3), (3, 5), (4, 2), (4, 4), (4, 6), (5, 1), (5, 3), (5, 5), (6, 2), (6,
4), (6, 6)

— No. of favourable outcomes = 18

favourable outcomes _ 18 —
— P (even sum) = = 36

1
T otal outcomes 3 2

(if) For even product—Favourable outcomes are (1, 2), (1, 4), (1, 6), (2, 1),
(2,2),(2,3), (2, 4), (2, 5), (2, 6) (3, 2), (3, 4), (3, 6), (4, 1), (4, 2), (4, 3), (4, 4),
(4, 5), (4, 6), (5, 2), (5, 4), (5, 6), (6, 1), (6, 2), (6, 3), (6, 4), (6, 5), (6, 6).

—No. of favourable outcomes = 27
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favourable outcomes _ 27

— P (even sum) = — = 3
T otal outcomes 36 4

Ans 30).

Area of shaded region = Area of rectangle - Area of semi-circle

A 21 cm B

7/

14 cm

=(21x14)- Y2 xux7x7

=294 - 77

=217 cm?

Perimeter of shaded region=21+14+21+mx7
=56+22=78cm

Ans — Area of shaded region =78 cm

Ans 31). Given: Base — 2 m and Height — 3-5 m.
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— Rectangular roof : I1=22m,b=20m

— Cylindrical tank : r=1m,h=3.5m

— The volume of tank = 1rr’h

= 22/7 x1x%1x3.5

=11m?

— Area of roof =1 x b =22 x 20 = 440m?

V olume of tank
Area of the roof

— Rainfall =

— Rainfall= 11m?%440m3

= 0.025m or 25 cm
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CBSE Mathematics 2016

General Instructions :
(i) All questions are compulsory.

(ii) 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. Section D contains 8 questions of 4 marks each.

(iv) There is no overall choice. However, an internal choice has been
provided in four questions of 3 marks each and 3 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.
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Questions

Section-A (1 Mark Each)

1. In A ABC, D and E are points AC and BC respectively such that DE
|| AB. If AD = 2x, BE =2x-1,CD =x + 1 and CE = x — 1, then find the
value of x.

YL

2.In A, B and C are interior angles of A |ABC, then prove that :

Sin (B+C) _ CosA
2 2

3.If x=3sinqandy =4 cos q, find the value of v (16x? + 9y?)

4. If empirical relationship between mean, median and mode is
expressed as mean = k(3 median — mode), then find the value of k.

Section-B (2 Marks Each)
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5. Express 23150 as product of its prime factors. Is it unique ?

6. State whether the real number 52.0521 is rational or not. If it is
rational express it in the form p/q , where p, q are co-prime, integers
and q # 0. What can you say about prime factorisation of q ?

7. Given the linear equation x — 2y — 6 = 0, write another linear
equation in these two variables, such that the geometrical
representation of the pair so formed is : (i) coincident lines (ii)
intersection lines

8.In an isosceles A JABC right angled at B, prove that AC2= 2AB2 .

9. Prove the following identity :

[ = A—tand ] 2= tan?A ZA is acute

cotA

10. Given below is a cumulative frequency distribution table.
Corresponding to it, make an ordinary frequency distribution table

X cf
More than or equal to 0 45
More than or equal to 10 38
More than or equal to 20 29
More than or equal to 30 17
More than or equal to 40 11
More than or equal to 50 6
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Section-C (3 Marks Each)

11. Find LCM and HCF of 3930 and 1800 by prime factorisation
method.

12. Using division algorithm, find the quotient and remainder on
dividing f(x) by g(x) where f(x) = 6x3 + 13x2 + x — 2 and g(x) = 2x + 1.

13. If three zeroes of a polynomial x* — x® — 3x2 +3x are 0, \3 and - V3,
then find the fourth zero.

14. Solve the following pair of equations by reducing them to a pair of
linear equations :

Al FAN

=2

[

=9

= I—
Al [O¥)

15. A ABC is a right angled triangle in which £B =90°. D and E are
any point on AB and BC respectively. Prove that AE? + CD?= AC? +
DEZ2.

16. In the given figure, RQ and TP are perpendicular to PQ, also TS L
PR prove that ST.RQ = PS.PQ.
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17.lf sec A= \% , find the value

> . cosB cosB
Solution : Given, n=:=-— ;m=
sin A cosA
3 , cos’B ., cos’B
0 N = ——im = >
. sin“A’ cos® A

cos’B cos’B 4
e e |C0S" A
cos“A sin“A

L.HS. = (m* + n% cos*A =(

(sin* A cos®B + cos*A cos’B)

2
— cos” A
cos” Asin“A

of:

tanA + 1+ sinA
cosA tanA

18. Prove that : sec?’q — cot?(90 ° — q) = cos?(90° — q) + cos?q.

19. For the month of February, a class teacher of Class IX has the
following absentee record for 45 students. Find the mean number of

days, a student was absent.

Number of days of absent 0-4 4-8 8-12 12 -16 16 -20 20-24

Number of students 18 3 6 2 0 1

20. Find the missing frequency (x) of the following distribution, if
mode is 34.5 :

C.L Frequency
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0-10 4

10-20 8=f,
I=20-30 10 = f,
30-40 x=f,
40 - 50 8

Section-C (4 Marks Each)

21. Prove that \5 is an irrational number. Hence show that 3 + 25 is
also an irrational number.

22. Obtain all other zeroes or the polynomial x* + 6x3® + x? — 24x — 20, if
two of its zeroes are + 2 and - 5.

23. Draw graph of following pair of linear equations : y =2(x — 1) 4x +
y = 4 Also write the coordinate of the points where these lines meets
x-axis and y-axis.

24. A boat goes 30 km upstream and 44 km downstream in 10 hours.
The same boat goes 40 km upstream and 55 km downstream in 13
hours. On this information some student guessed the speed of the
boat in still water as 8.5 km/h and speed of the stream as 3.8 km/h. Do
you agree with their guess ? Explain what do we learn from the
incident ?

25. In an equilateral A ABC, E is any point on BC such that BE = 1/4
BC. Prove that 16 AE?2 =13 AB?.
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26. In the figure, if ZABD = ZXYD = ZCDB =90°. AB = a, XY =c and
CD = b, then prove thatc (a+ b) =

27. In the AABC (see figure), ZA =right angle, AB = \x and BC =

\x + 5 Evaluate sin C. cos C. tan C + cos?C. sin A

cosB and cosB
ind ~ cosA

28. If = m, then show that (m? + n?) cos?A = n?.

5ecA =1 = ( __sind )2
1

29. Prove that: ("~ —— + cosA

30. Following table shows marks (out of 100) of students in a class
test :

Marks No. of students
More than or equal to 0 80
More than or equal to 10 77
More than or equal to 20 72
More than or equal to 30 65
More than or equal to 40 55
More than or equal to 50 43
More than or equal to 60 28
More than or equal to 70 16
More than or equal to 80 10
More than or equal to 90 8
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More than or equal to 100

Draw a 'more than type' ogive. From the curve, find the median. Also,
check the value of the median by actual calculation.

Answers

Ans 1):

Given:
1. DE||BC
2. AD=x
3. DB=x-2
4. AE=x+2and EC=x-1.

To find: Value of x

—In AABC, we have
DE || BC so, by Thale's theorem

AD _ AE
DB =~ EC

—AD x EC = AE x DB
x(x-1) = (x-2)(x+2)
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x?-x=x?-4

x=4

Answer: The value of x is 4.

Ans 2):

Given: A,B and C are interior angles of ABC

— Now, ZA+ ZB+ ZC =180 for interior angles of triangle ABC

So, £B+4C=180 - ZA.

1
— Now, Multiply both sides by 5

% (£B+4LC) = % (180 - £A) = (90 - A/2) [opened the bracket]
(£LB+4LC)
— Now, take sine of 5

Sin (LB+4£C)  Sin (90—-A4) ) (LB+4LC) (90-4)
3 = ) [ Since, 3 = ) 1

— Now, we know Sin (90-0) = Cos8
So,

Sin (90—4) _ Cos 4
2 -2

Hence, Proved.
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Ans 3)

Given:
x= 3sina
y= 4cosa

To find, \/16(;1:2) " g(y-)‘z

Now, substitute ‘3sina’ at the place of x and ‘4cosa’ at the place of y

v” (16(3sin a)?) + 9(4 cos a)?

=/ (16)(9)sina + (9)(16)cos?a

= /(16)(9) (sina + cos?a)

Now, we know that Sin?x + Cos*x =1
On applying this in the solution

=V (16)(9)

=4x3
=12 (since sin?a + Cos?a becomes 1)
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Ans 4).
Given: mean = k(3 median — mode)

We know, the Empirical formula is
Mode = 3 Median - 2 Mean

So,
—2 Mean = 3 Median - Mode

3IMedian — M ode
— Mean = D

We are given, mean = k(3 median — mode)
So, on substituting the value

k(3 median — mode) = 3Medzar;— Mode

- k=%

— Hence, the value of k is %

Ans 5).

Fundamental theorem of arithmetic states that the expansion of prime
factorization of any number is unique.

So, the expansion of prime factorization of 23150:

23150 =2 x 5 x 5 x 463
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Ands 6). Yes, 52.0521 is rational as it can be expressed in the p/q form

520521
Ans 7).
— The lines

a,x +b,y + ¢, and a,x + b,y + ¢, =0 are coincident if

Q|Q
N |—
®|®‘
N |—
Q|Q
N [—

So, another line can be 2x-4y-12=0

— Condition for lines to be intersecting :

So, another line can be x-4y-6=0

Ans 8).

— Given: In triangle ABC angle B= 90°
To Prove: AC? = 2AB?

— We know, By Pythagoras theorem
AB? + BC?= AC?

And, by isosceles triangle property,
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AB =BC

So, AB? + AB%*= AC? ( Since, AB =BC)
Therefore, 2AB? = AC?

Hence, proved 2AB? = AC?

Ans 9). To prove, [ % ] 2= tan?A

[ 1—tand
1—cotd

colll ] 2 (We know, CotA = 1/TanA)

1—tand_ 7 2
so, [ 1—1/tanA ]

[ 1—tand 7 2
tanA 1
“tand

tanA (1— tanA) 4 2
[ tand — 1 ]

— From denominator, take (-) out

[ tanA (1— tanA) ] 2
— (1-tanA)

— Reduce to the simplest form

[ tana ]2

= tanA

Hence, Proved!
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Ans 10). We know to find out the ordinary frequency (fi)

45-38=7

38-29=9

29-17=12

17-11=6

11-6=5

6=6

TABLE

X cf fi

More than or equal to 45 7
0

More than or equal to 38 9
10

More than or equal to 29 12
20

More than or equal to 17 6
30

More than or equal to 11 5
40

More than or equal to 6 6
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50

Ans 11). HCf(3930,1800)= 30
LCM(3930,1800)=235800

Step-by-step explanation:
We have ,

2| 3930

3|11965

5|655

* 131
2| 1800

2900

2| 450

5| 225

5|45
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319

3

Now,

3930= 2x3x5%131

and

1800= 2x2x2x3x3x5%5

= 23%32x52
HCF(3930,1800)=2x3x5 = 30

Product of the smallest power of each common prime factors of the
numbers

LCM(3930,1800)= 23x32x5%x131
= 235800

Ans 12). Dividend =62" + 1327 + 2 — 2
Divisor = 2z + 1

Dividend = (Divisor *Quotient) + Remainder
6x3+13x2+x-2=(2x+1*3x?) + (10x*> + x - 2)
6x3+ 13x2+x-2=(2x + 1 * 3x? + 5x) + (-4x - 2)
6x3+13x*+x-2=(2x+1*3x*+5x-2) + 0
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Hence, the remainder comes out to be 0 and quotient is 3x? + 5x -2

Ans 13). Given:
Polynomial: x* — x® — 3x2 +3x
Roots: 0, V3 and - V3

To find: 4th root

— If 0, V3 and - \3 are roots of the polynomial, x,(x-v3) and (x+v3) would be the

factors.

— Let a is the fourth root of the equation, which means, (x-a) would be the factor

So,
X(x-v3)(x+v3)(x-a) = x* — x® — 3x? +3x

x(x2-3)(x-a) =x*-x*-3x2+3x  [— (a+b)(a-b) = a%-b?]

x*-ax3-3x2+3ax = x* — x® — 3x? +3x

— On comparing on both the sides, we get a=1

Hence, the fourth rootis a=1.

Ans 14).

Downloaded from www.padhle.in



Ans 15). As AABE is right angled triangle, then,
— (AE)? = (AB)> +(BE)? --------------- > Eq"(1)

Similarly, ADBC is right angled triangle, so,
— (CD)? =(BD)? + (BC)?  -------------—--- > EqQ"(2)
On adding equation (1) and (2),

— (AE)? + (CD)? = (AB)?+(BE)? + (BD)? + (BC)?
- (AE)2 + (CD)2 = (ABZ"' BCz) + (BE2 + BDZ) _________________ > Eqn (3)

— In AABC,
AC? =AB? +BC?

— In ADBE
DE2 = BE2 + BD? --——————mmmm—- > Eqn (4)
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On putting the values of Eq"(4) in EqQ"(3)

(AE)? + (CD)* = (AC? + (DE?)-------- Hence Proved
Ans 16).
T
R
s
P 0

Given: RQ and TP are perpendicular to PQ, also TS L PR
To Prove: ST.RQ = PS.PQ.

Sol":By angle sum property

— LR+ ZP + £Q=180°

— L1+ L2+ £3=180°

Given that, £3 = 90°. So,

— L1+ £2+90°=180°

— L1+ £2=90°.....(eq 1)

TS is a perpendicular drawn on line PR such that £ZTSP = £5 =90°
Also, TP is perpendicular on line PQ such that ZTPQ = 90°

— L4+ £2=90°.....(eq 2)

On comparing (eq 1) and (eq 2) we get,
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— L1+ L2= L4+ L2
— £1= L4

In ARQP and ATSP

— £3 = 45 (each 90°)
— £1 = £4 (from above)
By AA

ARQP ~ ATSP
Therefore,

— ST/PQ = PS/RQ
Cross -multiply them
— ST.RQ = PS.PQ

Hence, proved

Ans 17).

Given: SecA = +

tanA + 1+ sinAd
cos4 tanA

To find:

<|lJ

|
ol

sec A =

— By trigonometry identity : V-
—H=2andB= 13

— We know, H?= P? + B?

H?= P2 + B2

22= P2+ (\3 )2
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On solving, P=1
We already have, H=2, B= \3

—We also know, SinA = %
. 1
—8o0, SinA = >

—CosA =

—CosA =

—TanA =

SS] lay D[S KW

il

—TanA =

tanA4 + 1+ sinA
cosA tanA4

— On substituting these values in

—We get, 4+—69\/3

tanA4 + 1+ SinA e 4+9\3

—3So, cosA4 tanA4 6

[In exam, write down the solution also]

Ans 18). To prove: sec?q — cot?(90 ° — q) = cos?(90° — q) + cos?q.
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— LHS = sec?q - cot?(90 ° - q)
= sec?q - tan?q
= 1/Cos?q - sin?q/cos?q
= (1 - sinq)/ cos?q

= Cos?q/cos?q =1

— RHS = cos?(90-q) + cos?q

Sin’q + cos?q =1

LHS = RHS, Hence Proved

Ans 19).
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Ans 20).
Given: Mode ---> 34.5,1=20
To find: x

So, according to the formula of mode

Mode=|+(2f ﬁ)h

34.5=20 + ( 53— )10

34.5=20+( 5= )10

12

34.5-20 = (12 )10

20
145 = ( 1 —x
14.5 (12-x) =

20 _
145 ~12-x

— On simplifying ---> g—g =12 -x

40
29

348 —40
X = 29

_ 308
X = "9

=12 -

x = 10.62
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Ans 21).

— 5 has no common factor
Let’s assume that V5 is rational and p/q has no common factor
V5 = plq

— Squaring on both sides
(V5 )*=(plq)?

5=p3/q?

5q*=p?

so 5 is a factor of p?

also 5 is a factor of p

let p=5m

5g*=(5m)’

50%=25m?

g°=5m?

So 5 is a factor of g2

also 5 is a factor of q

Hence we said that root5 is rational but according to our contradiction
root 5 is irrational.

3+5 =k
V5 =k-3
— LHS is irrational since \5 is irrational as proved

Hence, RHS is irrational too.
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Ans 22). — Polynomial p(x) = x* + 6x* + x> — 24x — 20

— The given two zeroes are: 2 and (-5)

— According to Factor Theorem

(x-2) and (x+5) are factors are p(x)

— Also,
(x-2) (x+5) = x>+ 5x -2x - 10
x2+ 3x-10

x2+3x-10 is also a factor of p(x)

— Now,

Diving p(x) x* + 6x°® + x> — 24x — 20 by x?+3x-10
We get Q(x) = x* + 3x +2

rix)=0

p(x) = ( x? + 3x - 10)(x> + 3x + 2)
= (x-2)(x+5)(x? + x+ 2x + 2)

= (x-2)(x+5)(x+1)(x+2)

So, the zeroes of p(x) are:
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Xx-2=0,x=2
X +5=0,x=-5
X +1=0,x=-1

X +2=0,x=-2

Ans 23). *GRAPH*

Ans 24).

Let the speed of boat in still water=x km\hr and The speed of stream= y km\hr

Speed of boat at downstream
— (x+y)km/hr

Speed of boat at upstream

— (x—y)km/hr

distance

— time = speed
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— Time taken to cover 30 km upstream = 3_—0

Xy

— Time taken to cover 44 km downstream = )%
— S0, according to the question:

30 4 44

xTy Xty =10

— Time taken to cover 40 km upstream = )%

— Time taken to cover 55 km downstream = xSJr—Sy

— So, according to the question:

40 4 33

xTy x+y=13

— Let +=uand L=v
x—y xty

= 30ut44v=10 - >eq"l

= 40u+55v=13 - > eq"2

= (150u+220v=50) —(160u+220v=52) [ Multiplied by 5 and subtracted both the eq"]

So,u=%and v ="

Now, as we know + =u and L '
Xy Xty
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L

So, ——
xX—y

=u=%,xy=5

1 _
And, - v, Xx+y=11

On subtracting these 2 equations —

x=8andy=3

Hence, the speed of the boat in still water=8km\hr

The speed of stream=3km\hr

(Show the solutions also in exam)

Ans 25).
Join A to midpoint of BC at D.

So,ED = BE = ( i )BC -----> eq™

In triangle AED, AE? = AD? + ED? ----- > eq"2
In triangle ABD, AD? = AB? - BD? ----- >eq"3

Putting value of AD? from (3) into (2),
AE? = AB? - BD? + ED? = AB2 - ( Bz_c )+ ( % )

as BD = (1/2)BC and ED = (1/4)BC from (1)....,,,
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So we get ....16AE? = 13AB?

Ans 26).

Given: ZABD = £ZXYD = ZCDB =90°. AB = a, XY =c and CD = Db,

As £ ABD = Z XYD = Z CDB =90°

= AB || XY || CD

In A ABD

AS AB || XY
DY _ ¢

So, 3p = 4

= DY = £ (BD).--—>eq"(1)

In A BDC
As CD || XY
So,
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BY

BD ~

SO

BY = ; (BD).....(2)
Adding (1) and (2), we get

DY +BY= £ (BD) + 7 (BD)

BD=c(C—1Z + %)BD

1 _ gt
c-atb
1 _ ath
c ~  ab
c(atb) =ab

Hence proved.

Ans 27). In ABC, using the pythagoras theorem,
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(V&+3) = (&) + 40

x+5=x+AC?

B
\/x+5 \/;
A
% 5
5= AC?
or AC = Jg
Jx J5
nC = » cosC = -
B x+5 i Vx+5
Jx
tanC = —=
J5
and sin A = sin 90°
=i

Then, sin C cos C tan C +cos? C sin A

Vx JEJE[JETI

= ————
Jx+5dx+5J§ Vx+5
x 5

— —+—
X+5 x+5

__x+5
x+5

Ans =1
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Ans 28).

Solution : Given,

So,

LHS. = (m* + n*) cos*A =(

(sin® A cos’B + cos’A cos’B) 3

n=

n

2

cosB cosB

- . I

sin A COsA
cos’B ., cos’B
- Z
sin“ A cos” A

cos’B cos’B 5
k05 A
cos“A sin“A

cos* A

cos® A sin*A

cos?B(Sin?A + cos?A)/ sin?A

cos’B/ Sin?A = n? = RHS

Ans 29). sec A-1\sec A+ 1

Multiplying and dividing by SecA -1

—(sec A -1)*/(sec?A -1)
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—1 % (sec?A +1 - 2secA) — [sec?A -1 =tan? A]

Divide the equation by Tan’A

— Ccot?A (tan®A + 2 - 2secA) — [ @ = cotA]

1 " CosA x CosA tiblvi
cosA = SinA Sinda — [on multiplying]

—1+ 2cot?A -2 %

o Cos4d
= SinAd

= cotA x Cols Ty secA]

— (1 + cot?A) + cot?A -2cotAcosecA
—— cosec?A + cot?A - 2cosec?Acot?A = cosec? A

— (cotA - cosecA)?

Hence Proved!
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CBSE Maths 2015

1. All questions are compulsory.

2. The question paper consists of 31 questions divided into four sections — A, B, C and
D.

3. Section A contains 4 questions of 1 mark each.

4. Section B contains 6 questions of 2 marks each.

5. Section C contains 10 questions of 3 marks each

6. Section D contains 11 questions of 4 marks each.

Questions -

SECTION A

1. If the quadratic equation px? - 2v5px + 15 = 0 has two equal roots then find the value
of p.

2. In the following figure, a tower AB is 20 m high and BC, its shadow on the ground, is
20v3 m long. Find the Sun’s altitude.

A

3. Two different dice are tossed together. Find the probability that the product of the
two numbers on the top of the dice is 6.

4. In the following figure, PQ is a chord of a circle with center O and PT is a tangent. If
ZQPT =60°, find £ZPRQ.
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SECTION B

5. In the following figure, two tangents RQ and RP are drawn from an external point R to
the circle with centerO, If ZPRQ = 120°, then prove that OR = PR + RQ.

6. In the following figure, a AABC is drawn to circumscribe a circle of radius 3 cm, such
that the segments BD and DC are respectively of lengths 6 cm and9 cm. If the area of A

ABC is 54 cm2, then find the lengths of sides AB and AC.
A

7. Solve the following quadratic equation for x: 4x2 + 4bx — (a?- b?) = 0.
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8.Inan AP, if S;+S, =167 and S,, = 235, then find the A. P., where Sn denotes the sum
of its first n terms.

9. The points A (4, 7), B (P, 3) and C (7, 3) are the vertices of a right triangle, right-angled
at B, Find the values of P.

10. Find the relation between x and y if the points A(x, y), B (-5, 7) and C(-4, 5) are
collinear.

SECTIONC

11. The 14 th term of an A. P. is twice its 8 th term. If its 6 th term is -8, then find the
sum of its first 20 terms.

12. Solve for x;: v3x? - 2v2x - 2v3 = 0.

13. The angle of elevation of an aeroplane from point A on the ground is 60°. After flight
of 15 seconds, the angle of elevation changes to 30°. If the aeroplane is flying at a
constant height of 1500v3m, find the speed of the plane in km/hr.

14. If the coordinates of points A and B are (-2, -2) and (2, -4) respectively, find the
coordinates of P such that AP = 3/7 AB, where P lies on the line segment AB.

15. The probability of selecting a red ball at random from a jar that contains only red,
blue and orange balls is 1/4 . The probability of selecting a blue ball at random from the
same jar 1/3 . If the jar contains 10 orange balls, find the total number of balls in the jar.

16. Find the area of the minor segment of a circle of radius 14 cm, when its central
angle is 60°. Also find the area of the corresponding major segment. [Use t = 22/7].
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17. Due to sudden floods, some welfare associations jointly requested the government
to get 100 tents fixed immediately and offered to contribute 50% of the cost. If the lower
part of each tent is of the form of a cylinder of diameter 4.2 m and height 4 m with the
conical upper part of same diameter but height 2.8 m, and the canvas to be used costs
Rs. 100 per sg. m, find the amount, the associations will have to pay. What values are
shown by these associations? [Use m = 22/7].

18. A hemispherical bowl of internal diameter 36 cm contains liquid. This liquid is filled
into 72 cylindrical bottles of diameter 6 cm. Find the height of each bottle, if 10% liquid
is wasted in this transfer.

19. A cubical block of side 10 cm is surmounted by a hemisphere. What is the largest
diameter that the hemisphere can have? Find the cost of painting the total surface area
of the solid so formed, at the rate of Rs. 5 per sq. cm. [Use 1t = 22/7 ].

20. 504 Cones, each of diameter 3.5 cm and height 3 cm, are melted and recast into a
metallic sphere, Find the diameter of the sphere and hence find its surface area. [ Use it
=22/7].

SECTIOND

21. The diagonal of a rectangular field is 16 metres more than the shorter side. If the
longer side is 14 metres more than the shorter side, then find the lengths of the sides of
the field.

22. Find the 60 th term of the AP 8, 10, 12, ... ... ., if it has a total of 60 terms and hence
find the sum of its last 10 terms.

23. A train travels at a certain average speed for a distance of 54 km and then travels a
distance of 63 km at an average speed of 6 km/h more than the first speed. If it takes 3
hours to complete the total journey, what is its first speed?
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24. Prove that the lengths of the tangents drawn from an external point to a circle are
equal.

25. Prove that the tangent drawn at the mid-point of an arc of a circle is parallel to the
chord joining the end points of the arc.

26. Construct a A ABC in which AB=6 cm,ZA =30° and £B = 60°, Construct another
AAB'C’ similar to AABC with base AB’ =8 cm.

27. At a point A, 20 metres above the level of water in a lake, the angle of elevation of a
cloud is 30°. The angle of depression of the reflection of the cloud in the lake, at A is
60°. Find the distance of the cloud from A.

28. A card is drawn at random from a well-shuffled deck of playing cards. Find the
probability that the card drawn is

i. a card of spade or an ace.

j. a black king.

k. neither a jack nor a king

l. either a king or a queen.

29. Find the values of k so that the area of the triangle with vertices (1, -1), (-4, 2k) and
(-k, -5) is 24 sq. units.

30. In the following figure, PQRS is square lawn with side PQ = 42 metres. Two circular
flower beds are there on the sides PS and QR with centre at O, the intersections of its
diagonals. Find the total area of the two flower beds (shaded parts).

S R
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31. From each end of a solid metal cylinder, metal was scooped out in hemispherical
form of the same diameter. The height of the cylinder is 10 cm and its base is of radius
4.2 cm. The rest of the cylinder is melted and converted into a cylindrical wire of 1.4 cm
thickness. Find the length of the wire. [ Use m = 22/7 ]
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CBSE Maths 2015

Solutions :

1. We have one formula if a quadratic equation of the form ax? + bx + ¢ = 0 have
equal roots then b2 - 4ac = 0.

In the given equationa = p, b = -2v5p and ¢ = 15,
(-2v5p)?-4xpx15=0

20p*>-60p=0

p=0o0rp=30

p =0is not possible so p = 30

2. From trigonometric expressions clearly
tanO =AB/AC

tan0 = 20/20vV3

tan6 = 1/¥3

0 = 30°

3. When two dice are tossed together there will be 36 possibilities. Possibilities for
product of the numbers is (1,6), (2,3), (3,2) and (6,1). Required probability is= 4/36 .

4, ZOPT =90°

From the figure ZOPQ = ZOPT - ZQPT =90° - 60° = 30°
From the figure ZP0Q =2ZQPT =2 x 60°=120°

Reflex angle of ZP0OQ =360° - 120° = 240°

ZPRQ = 1/2 x reflex angle ZP0Q = 1/2 x 240° = 120°

S. ZOPT =90°

From the figure ZOPQ = 20PT — 2QPT = 90° — 60° = 30°
From the figure £POQ = 22QPT = 2 x 60° = 120°
Reflex angle of 2P0OQ = 360° — 120° = 240°

£PRQ = % xreflex angle £P0Q = %x 240° = 120°.
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l\ :
"’

Given that ZPRQO =120

From the property of the circle one can get

ZPRO = ZQRO =120/2 = 60°

We know that lengths of tangents from an external points are equal.
Thus, from diagram PR = ROQ.

After OP and 0Q.

Both are the radii from the center 0O,

OP is perpendicular to PR and OQ is perpendicular to RQ.

Thus, AOPR and AOQR are right angled congruent triangles.

Hence, ZPOR =90° - ZPRO =90° - 60° = 30°.
ZQOR =90° - ZORO = 90° - 60° = 30°

sin ZQORO = s5in 30° =%

From the diagram

sin 30° = PR/OR implies PR/OR =1/2

OR = 2PR

OR = PR+ PR

OR = PR + OR.
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Let the given circle touch the sides AB and AC of the triangle at points R and Q
respectively and let the length of line segment AR bey.
Now, it can be observed that:

BR = BP = 6 cm (tangents from point B)

CQ = CP =9 cm (tangents from point C)

AR = AQ =y (tangents from point A)
AB=AR+RB=y+6

BC=BP+PC=6+9=15

CA=CQO+Q0A=9+x
2s=AB+BC+CA=y+6+15+9+y=30+2y
s=15+y

s—a=15+y=15=y

s—b=15+y-(y+9)=6
s—c=15+y—-(6+y)=9

Area of the triangle ABC = V[s(s - a)(s = b)(s - ¢)]
54 = V[(15 +y)y(6)(9)]

18 = V[(15y + y*)(6)

x2+15x-54=0

(x+18)(x-3)=0

Distance can't be negative then x = 3
AC=3+9=12

AB=AR+RB=6+x=6+3=9

4x? + 4bx — (a2 - b2) =0
7.

c = 2% +bx - (—”z_, bz) =10
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I a
— r+5=12

i
St I:T’ﬂ:%

b —a b4a
D Gy . ‘)f

Hence, the roots are = — (L;ﬁ) and (

8. $10=10/2 (2a+9d)=235
5(2a+9d)=235

10a+45d=235

Dividing whole by 5

2a+9d=47

Multiplying by 6

12a+54d=282 ~ {1}

S5+S7=5/2 [2a+(5-1)d]+ 7/2 [2a+(7-1)d]
5/2 (2a+4d)+ 7/2 (2a+6d)

5 (a+2d)+ 7 (a+3d)=167

5a+10d+7a+21d=167

a—b
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12a+31d=167~{2}

Subtracting {2} from {1}, we get,
23d=115

D=115/23

D=5

2a+9d = 47

2a+ 9*5=47

2a=49-47

2a=2

A=1

AP.is1,6,11,16..
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Given A(4,7),B(p,3) and C(7,3)

Distance Formula = \/(zg = x1)2 +(y2 — y1)2

AB=/(p—4+ (37> =/ (p—4)?+16

BC=+/{T-p2+B-3)2=+(T—pp

AC=/(T—-42+B-7=+/(3)2+(4)2 =5
Triangle ABC' is right angle at B, hence

(AC)? = (AB)* + (BC)?

~ (Vo= 16) + (VT p7) =25
=p?—8p+16+16+49 —14p+p> =25
=2p° —22p—81=25

= 2p* —22p+56 =0
=p’—11p+28=0

=p —Tp—4p+28=0
=plp—T7)—4(p-T7)=0

Or(p—-T7)(p—4)=0

If p— 7 = 0 then p = 7, which is not possible as B and C will be same.
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10.
: 1 :
Area of triangle = 3 [Z1(y2 — 1) + 22(y3 — 1) + 23(n — 3)
[2(7 — 5) + 5(5 — y) — 4(4 — 7)

Given A, B and C are collinear, then area of triangle must be zero.

.‘.%Em(7—5)+5(5—y)—4(4—7)]:0

1
= 5 (22— 25 + 5y — 4y +25] = 0

=>=(22Fy+3)=10

B |

Then, relation betweenzandyis2z +y+3 =0

11. let's take the first term as 'a' and let the common difference be d,then
given
14 = 208 ——eemmm eq (1)

also,

a4 = a+ 13d and as=a+7d
then eq(1) becomes

a+13d = 2( a+7d)

a+13d=2a+14d

a-2a=14d-13d

-a=1d or a= -d --------—---- eq(2)

also given as = —8
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i.e, a+5d=-8 ---—--- eq (3)

from eq(2) a= -d

then eq (3) becomes

-d+5d=-8 or 4d=-8or d=-8/4 or d=-2

now,

a=-(-2) i.e a=2 d=-2

we are asked to find the sum of first 20 terms i.e n=20

we have, Sn = F[2a + (n —1)d]

SO,

Sa0 = 22 4 (20 = 1)(-2)]
= 10[2 + 19(=2)]
=102 — 38]

= 10[—34]
= —340

Sum of 1st 20 terms is -340

12.

V32?2 —2v22 —2v/3=0

= v/3z2? — 3v2z + V22 —2v/3 =0
V3z(z — V6) + vV2(z — v6) =0
= (V3z +v2)(z —v6) =0
=3z ++v2=00rz—+v6=0

—/2 B
::»:rzior:r:\/ﬁ

V3

Downloaded from www.padhle.in



13.

Q a P b S

Let OR be the height then QR = 1500v3. In 15 seconds, the aeroplane moves from P to
S. P and S are the points where angles of elevations are 60° and 30° . Let QP = a and PS =
b

OR=a+b

In triangle RQOP,

tan 60° = QR/QP

v3 =1500v3/a

a =1500m

In triangle RQOS,

tan 30 0 = QR/0OS

1/v3 =1500V3/(a + b)

b =3000m

U
~
-
Il
w
“
+
w
i
=5}

U
N
L
|
J
==
o
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Therefore, P divides the line segment AB internallyin the ratio 3: 4
Let (x , v) be the coodinates of points P.

Using the section formula, we get

y =3%2+4x(-2) _ _2
3 +4 7
v=3x(—4)+4x(—2) - _20

2.4 4

=
Hence , the coordinated of point F are (—% 5 ;0 )

15.

Given that the jar contains red, blue and orange balls.
For suppose “a” be the number of red balls
and “b" be the number of blue balls
Number of orange balls is given as 10

Total number of balls willbe=a+ 5+ 10
Given that

Probability of selecting red ball is= 1/4 implies a/(a+b+10) = %
4a=a+b+10implies 3a - b =10.....(1)

Probability of selecting red ball is= 1/3 implies b/(a+b+10) = %
3b=a+b+10implies 2b - a =10.....(2)

Solving (1) and (2) we get,

Multiply eq. (2) be 3 then add it with equation (1)

5b =40 implies b =8

If b=8thena=6.
Total number of balls in the jar will be equalto 6 + 8 + 10 = 24.
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16.
Given radius of the circle is 14cm and center angle is 60° . We have the formula for
finding the area.

6 1

s 2 T as2es
=360 X Tr zr sinf

60>< 14 x 14 . 14 x 14 x sin 60°
=— X —=X14 X

360 T 2 sSin

1

= 14 x 14 = 14 x 14 ¥3
=—X—X14X14—-=-Xx14 X 14 X —
60 7 2 2

_22x14 147V3
3 3
So area will be equal to

308-147v3

17.

Given parameters are

Diameter of the tent = 4.2m then radius will be = 2.1m,
Height of the cylindrical part is (k) = 4m

Height of the conical part is (h,) = 2.8m

We have the formula for slant height

| = h%+12
l=+2.8242.12=v1225=3.5m

Surface area will be = 2nrh = 2 X ?x 21x4=22x03x8
= 52.8m?

18.

volume of hemisphere =2/3mr® = volume of liquid present in bowl
=2/3 x22/7 x (18)3

=2/3x22/7x18x 18 x 18 cm?

now, according to question 10% liquid is wasted by transfer .
so, rest volume of liquid =90% of volume of liquid present in bowl
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again,

90% of volume of liquid present in bowl = 72 x volume of each bottle
9/10x2/3x22/7x18x18x18=72x22/7x3x3xH

H=5.4cm
19.
The greatest diameter a hemisphere can have 10 cm.

Total surface area of the solid = Surface area of the cube + CSA of the hemisphere -
Area of the base of the hemisphere.

g g

, 22
E (5)* = 600 + B 25 = 678.57 cm?

Cost of printing the block at the rate of Rs 5 per sq. cm
The cost of 678.57sq cm =678.57x5=3392.85

Hence, the amount is Rs 3393.

20.

. 3.5
Givenr = - cmandh =3cm

|
Volume of cone = ,—37r-r"h

Volume of cone = —m 35" X 3-1 X 22 X 3.5 X 35 X 3= 1920 em?®
3 2 g 2 g, T gt
19.25 3
Volume of 504 cones = 504 x = 4851 em

4
Volume of sphere = §7r-r"

Cones are melted and recast in sphere
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22 .
% X —r° = 4851

7
:>3_4851><21_441><21
T 78 T 8
21
:>r:7:10')cm

Diameter of sphere = 2 x 10.5 = 21 em

21.

. Let us assume that a be the longer length and b be the shorter length Given that
diagonal of a rectangular field is 16 metres more than the shorter side Implies diagonal=
16 + b.

Longer side is 14 metres more than the shorter side impliesa = 14 + b. By using
Pythagoras theorem

(16 +b)? = (14 + b)* + b?

256 +b2+32b=196+b>+28b+b?

b?-4b-60=0
(b+6)(h-10)=0
b=-60orb=10

Breadth will be equal to 10m and other length is = 24m.

22.

AP=8,10,12....

a=8,d=10-8=2

as we know,an=a+(n-1) x d

aso =8+(60-1)2

=8+118=126

so,now we find the sum of n terms
S60=60/2[2 x 8 +(60-1)2]
=30[16+118]

=4020

as we taken last ten terms =60-10=50
SO,
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S50=50/2[2x8+(50-1)2]

=25[16+98]

=2850

Sum of last ten terms= s 0-550=4020=-2850 =1170

23.
Let y be the required first speed of the train
We have 222 — Time
Speed
Thus we have, e F B B
y y+6
54(y +6) + 63y _
y(y +6)

54y + 324 + 63y = 3y + 18y
3y2 — 99y — 324 = 0

y? —33y—108=10

(v +3)(y — 36) = 0
y=-3o0ory =236

Speed can’t be negative and hence initial speed of the train is 36 km/h.

24.
Q
L
P
¥
R
In APQO and APRO

PO= common

QO=RO0= Radius of circle

£ZPQ0=4ZPR0O=90°
(Radius L tangent)
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".APQO=APRO (RHS)
and hence PQ=PR
Hence proved (by CPCT)

25.

N

c B

S

A

In the figure, C is the midpoint of the minor arc PQ,0 is the center of the circle and

AB is tangent to the circle through point C.

We have to show the tangent drawn at the midpoint of the arc PQ of a circle is parallel
to the chord joining the end points of the arc PQ.

We will show PQ is parallel to AB.

It is given that C is the midpoint point of the arc PQ.

So, arc PC = arc CQ

Implies PC = CQ

This shows that the triangle PQC is an isosceles triangle.

Thus, the perpendicular bisector of the side PQ of triangle PQC passes through vertex C.
The perpendicular bisector of a chord passes through the center of the circle.

So the perpendicular bisector of PQ passes through the center O of the circle.

Thus perpendicular bisector of PQ passes through the points O and C.

Implies PQ is perpendicular to OC

AB is the tangent to the circle through the point C on the circle.

Implies AB is perpendicular to OC

The chord PQ and the tangent PQ of the circle are perpendicular to the same line OC.
PQ is perpendicular to AB.

26.
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Construct the AABC as per given measurements.

In the half plane of AB which does not contain C, draw AX
such that ZBAX is an acute angle.
3) With some approprriate radius and centre A, Draw an arc to

intersect AX at B, . Similarly, with center B, and the same radius,
draw an arc to intersect BX at B, such that BB.=B,B,=B_B.=B_B,
=B.B.=B.B,

4) Draw l?B.

5) Through B, draw a ray parallel to B?D-. to intersect AY atB".

6) Through B’ draw aray parallel to BC to intersect AZ at C'.
Thus, AAB'C' is the required triangle.

B, ® .Y -
a, P
W
x
27.
E
h
00
A D
60° 20m
B C
20

E

if we assume the distance of the cloud from point A.
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e.g,DE=hand CF=h-20
now, from AADE,
tan30° = DE/AD

1/¥v3 =h/AD

from triangle AADF,
tan60° = DF/AD

v3 = (FC + CD)/v3h

v3 xv3h = (h + 20 + 20)
3h=h+40

h =20m.

hence, Distance of cloud from A = 20m

28.
Let us assume that S be the sample space of drawing a card from a well-shuffled deck.
n(S) =°%C

i) In a deck we have 13 spade 4 ace card a spade can be chosen in 13 ways.
An ace can be chosen in 4 ways. But we have already chosen one ace card which is
included in spade.
So required probability= 13+4-1/52 = 16/52 = 4/13.

ii) There are only two black king in a deck. A black king card is drawn in 2
ways. So required probability=2/52 =1/26 .

iii) There are 4 jack and 4 king cards in deck. So there are 44 cards which are
neither jacks nor kings So required probability= 44/52 =2/13 .

iv) There are 4 kings and 4 queen cards in a deck. So there are 4 + 4 = 8 card
which are either king or queen. So required probability= 8/52 = 1/26 .
29.
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Area of the triangle formed by (x;, y, ), (x, ¥,) and (x;, y;) is given by

1
= [x1 (V2 = ¥3) + X2 (V3 — ¥1) + X371 — ¥2)]

24 = % [1(2k +5) + (—4)(=5 + 1) + (=k)(~1 — 2k)]

48 =2k +5 + 16 + k + 2k?
2k?+3k—-27=0
2k+9)k—-3)=0
k=—-450rk=3

30.
Given that PORS is a square. So each side is equal and angle between the adjacent
sides is a right angle. Also the diagonals perpendicularly bisect each other.

In triangle PQR

PR? = PQ* + QR?

PR? = 422 4 427

PR = 42\2
or=1prR=22_0q.
2 "2
Area of sector ORQ = %nrz = %n ¥ % X 3:7_2-
Area of triangle ROQ = % X RO x 0Q = % X % X f‘/—; = (g)z

Area of the shape ORQ = Area of sector ORQ - Area of triangle ROQ
=(42/2)2?(x/2-1)

= 441(0.57) = 251.37cm?

Area of the flower bed ORQ = Area of the flower bed OPS = 251.37cm?

31.

First, we need to find out the volume of the previous solid metal cylinder.
h=10 cm

r=4.2cm

Volume of cylinder before scooping out = 1Tr?h
=176.41m cm?
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Volume of scooped part =
4/31r3

=4/3 x % (4.2)°

= 98.7841 = 98.81T cm?

Therefore volume of the scooped metal cylinder = 176.411- 98.81 = 77.61T cm?

Now For wire,
Diameter = 1.4 cm
Radius =1.4/2=0.7

The volume of the scooped metal cylinder = The volume of the wire
77.611 = 11r*h

Cut 11 from both the sides

77.6 = (0.7)*h

h=77.6/0.49

h =158.36 cm =158.4 cm
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CBSE Maths 2014

1) All questions are compulsory.

2) The question paper consists of thirty questions divided into 4 sections A, B, C
and D. Section A comprises of ten questions of 01 mark each, Section B comprises of
five questions of 02 marks each, Section C comprises ten questions of 03 marks each
and Section D comprises of five questions of 06 marks each.

3) All questions in Section A are to be answered in one word, one sentence or as
per the exact requirement of the question.
4) There is no overall choice. However, internal choice has been provided in one

question of 02 marks each, three questions of 03 marks each and two questions of 06
marks each. You have to attempt only one of the alternatives in all such questions.

5) In question on construction, drawing should be near and exactly as per the given
measurements.

6) Use of calculators is not permitted.

Questions -

1. If the height of a vertical pole is 3times the length of its shadow on the ground, then
the angle of elevation of the Sun at that time is

2. A bag contains cards numbered from 1 to 25. A card is drawn at random from the
bag. The probability that the number on this card is divisible by both 2 and 3 is

3. Two different coins are tossed simultaneously. The probability of getting at least one
headis ____.

4. Two concentric circles are of radii 5 cm and 3 cm. Length of the chord of the larger
circle (in cm), which touches the smaller circle is
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5. In figure, a quadrilateral ABCD is drawn to circumscribe a circle such that its sides
AB, BC, CD and AD touch the circle at P, Q, R and S respectively. If AB=xcm, BC =7 cm,
CR=3cmand AS =5cm, find x.

’

D R
Ky Q

\.A P 3

6. The perimeter of a triangle with vertices (0, 4), (0, 0) and (3, 0) is

7. A rectangular sheet of paper 40 cm x 22 cm, is rolled to form a hollow cylinder of
height 40 cm. The radius of the cylinder (in cm) is

8. The next term of the A.P. 7,28,63,V... is

SECTION B

9. In figure, XP and XQ are two tangents to the circle with centre O, drawn from an
external point X. ARB is another tangent, touching the circle at R. Prove that XA + AR =
XB + BR.

A
)
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10. Prove that the tangents drawn at the ends of any diameter of a circle are parallel.

12. In Figure , OABC is a quadrant of a circle of radius 7 cm. If OD = 4 cm, find the area
of the shaded region. [Use t = 22/7 ]

A

0O C

13. Solve for x: 3x2-22x-23 = 0.

14. The sum of the first n terms of an AP is 5n - n2. Find the nthterm of this A.P.

SECTION C

15. Points P, Q, R and S divide the line segment joining the points A (1, 2) and B (6, 7) in
5 equal parts. Find the coordinates of the points P, Q and R.

16. In the figure, from a rectangular region ABCD with AB = 20 cm, a right triangle AED
with AE = 9 cm and DE = 12 cm, is cut off. On the other end, taking BC as diameter, a
semicircle is added on outside the region. Find the area of the shaded region.

[Use t=3.14]

(@~ Res)
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17. In the figure, ABCD is a quadrant of a circle of radius 28 cm and a semi circle BEC is
drawn with BC as diameter. Find the area of the shaded region. [Use it = 22/7]

18. A 5 m wide cloth is used to make a conical tent of base diameter 14 m and height
24 m. Find the cost of cloth used at the rate of Rs 25 per metre. [Use it = 22/7]

19. A girl empties a cylindrical bucket, full of sand, of base radius 18 cm and height 32
cm, on the floor to form a conical heap of sand. If the height of this conical heap is 24
cm, then find its slant height correct up to one place of decimal.

20. The sum of the first 7 terms of an A.P. is 63 and the sum of its next 7 terms is 161.
Find the 28th term of this A.P.

21. Two ships are approaching a light-house from opposite directions. The angles of
depression of the two ships from the top of the light-house are 30° and 45°. If the
distance between the two ships is 100 m, find the height of the light-house. [Use v3=
1.732]

22.If 2 is a root of the quadratic equation 3x2+ px - 8 = 0 and the quadratic equation
4x2-2px + k = 0 has equal roots, find the value of k.

23. Construct a triangle PQR, in which PQ =6 cm, QR =7 cm and PR = 8 cm. Then
construct another triangle whose sides are 45 times the corresponding sides of APQR.
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24. Find the value(s) of p for which the points (p+1,2p - 2),(p -1,p) and (p - 3,2p - 6)
are collinear.

SECTIOND

25. The mid-point P of the line segment joining the points A (-10, 4) and B (-2, 0) lies on
the line segment joining the points C (-9, -4) and D (-4, y). Find the ratio in which P
divides CD. Also find the value of y.

26. A quadrilateral is drawn to circumscribe a circle. Prove that the sums of opposite
sides are equal.

27. The angle of elevation of the top of a chimney from the foot of a tower is 60° and
the angle of depression of the foot of the chimney from the top of the tower is 30°. If the
height of the tower is 40 m, find the height of the chimney. According to pollution
control norms, the minimum height of a smoke emitting chimney should be 100 m.
State if the height of the above mentioned chimney meets the pollution norms. What
value is discussed in this question?

28. A hemispherical depression is cut out from one face of a cubical block of side 7 cm,
such that the diameter of the hemisphere is equal to the edge of the cube. Find the
surface area of the remaining solid. [Use t = 227] .

29. If Sn Denotes the sum of the first n terms of an A.P., prove that S30 = 3 (S20 - S10).

30. A metallic bucket, open at the top, of height 24 cm is in the form of the frustum of a
cone, the radii of whose lower and upper circular ends are 7 cm and 14 cm respectively.
Find
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(i) the volume of water which can completely fill the bucket.
(ii) the area of the metal sheet used to make the bucket.

[Use t=22/7]
31. The sum of the squares of two consecutive even numbers is 340. Find the numbers.

32. Prove that the tangent at any point of a circle is perpendicular to the radius through
the point of contact.

33. A dice is rolled twice. Find the probability that
(i) 5 will not come up either time.

(ii) 5 will come up exactly one time.

34.

3z —1 2 3 1 3
solve for x :3 = -2 2818 =5jx # =, ——
2z + 3 3z —1 3° 2
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CBSE Maths 2014

Solutions :-

1. Assume OA as the pole and OB is its shadow.

Let the length of the shadow be x.

Let 6 be the angle of elevation of the top of the pole from the ground.
Given that the height of the pole (h) = 3 x length of its shadow
=>h=3x

In AOAB

tan8=A00B=hx=3xxv=3

= tan 6 = tan 60°

= 0=60°

.". The angle of elevation of the Sun is 60°.

2. Total number of cards = 25

Total number of possible outcomes = 25

Assume E as the event that the number on the card drawn is divisible by both 2 and 3.
" E={6,12, 18, 24}

.". Number of possible outcomes favourable to E = 4

P(E) = Number of possible outcomes favourable to ETotal number of outcomes

P(E) = 425.
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3. When two coins are tossed simultaneously, the possible outcomes are {(H, H),
(H,T), (T, H), (T, T)}.

.". Total number of possible outcomes = 4

Assume the event of getting at least one head as 'E".

Number of possible outcomes favourable to E is {(H, H), (H, T), (T, H)}.

.". Number of favourable outcomes = 3

P(E) = Number of favourable outcomes to ETotal number of possible outcomes

P(E) = 34.

In the figure, O is the common centre, of the given concentric circles.

AB is a chord of the bigger circle such that it is a tangent to the smaller circle P.
Since, OP is the radius of the smaller circle.

. OP L AB=> ZAPO =90°

Also, radius perpendicular to a chord bisects the chord

.". OP bisects AB

=> AP =

Now, in right AAPO,
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OAZ = AP? + OP?
=> 52 = AP? + 32 => AP? = 52 - 37
=> AP? = 42 => AP = 4cm
=> AB =4 =>AB=2x4=8cm

Hence, the required length of the chord AB is 8cm.

5. Tangents drawn from an external point to a circle are always equal.

The quadrilateral, ABCD is drawn to circumscribe a circle such that its sides AB, BC,
CD and AD touch the circle at P, Q, R and S respectively. Therefore A,B,C and D are
external points from which tangents AS=AP=5, BP=BQ, CQ=CR=3 and DR=DS are
drawn

BC=7. =>BQ + CQ =BC=7 => BQ=7-3=4.". BP=4

AB=x, => AP +BP = x => 5+4 =x =>x=9

6. A(0,4)

B(0,0)

C(3,0)

Therefore perimeter of triangle ABC is = AB+BC+AC
AB= (0-0)"2+(0-4)"2

=(0)+(16)

= +4,-4

BC=v(3-0)"2+(0-0)"2

= V9+0

=+3,-3

AC=v(3-0)"2+(0-4)"2

=\9+16

=+5,-5

Measurement of sides cannot be rejected therefore -4,-3,-5 is rejected
Therefore AB=4 cm BC=3cmAC=5cm
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Perimeter= 12 cm

7. Area of the rectangular sheet = I x b = (40 x 22) cm? = 880 cm?

Assume the radius of the cylinder as 'r'.

Given that height (h) of the cylinder = 40 cm

Area of the rectangular sheet is same as the curved surface area of the cylinder.
.. 2rrh = Area of the rectangular sheet

= 2x22/7 xrx 40 = 880

=r=7/2=3.5

.".Radius of the cylinder is 3.5 cm.

8. 7,28, 63...

= 7, (Tx2x2)V, (7%x3x3) ...

= (7Tx1x1)N, (7x2x2), (7x3x3) ...

=7,27,37...

Given that the first term of the given AP is 7 and the common difference is (27-7) =7
So,a=d=\7

The next term of the sequence, i.e. the 4thterm = a + 3d

= 37+ 7 = 47= Tx4x4=v112.
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O
GIVEN:

XP and XQ are tangents of the circle from with centre O and R is a point on the circle.

TO PROVE : XA + AR = XB + BR.

PROOF:

XP =XQ [Xis an external point]....... (1)

AP =AR [Ais an external point]......(2)

BQ=BR [Bis an external point]......(3)

From eq 1

XP =XQ

(XA + AP) = (XB + BQ)

XA + AR =XB + BR
[Fromeq2 &3, AP =AR ,BQ=BR ]

Hence proved.
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Let AB be a diameter of the circle. Two tangents PQ and RS are drawn at points A and
B respectively.

Radius drawn to these tangents will be perpendicular to the tangents.
Thus, OA L RSand OB 1 PQ

Z0OAR = 90°

ZOAS =90°

Z0OBP =90°

£0BQ = 90°

It can be observed that

ZOAR = Z0BAQ (Alternate interior angles)

Z0OAS = ZOBP (Alternate interior angles)

Since alternate interior angles are equal, lines PQ and RS will be parallel.

11.  The numbers that two dice could show are 1, 2, 3, 4, 5, 6.

The possible outcomes when two dice are rolled 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),(5,3),(5,4), (5,5), (5,6),

(6,1),(6,2),(6,3), (6,4), (6,95), (6, 6)}

.". Number of possible outcomes = 6 x 6 = 36.

Assume 'E' as the event that the sum of numbers appearing on the two dice is 10.
The possible outcomes favourable to event, E are {(4, 6), (5, 5), (6, 4)}.
.". Number of favourable outcomes to event E = 3.

P(E) = Number of possible outcomes favourable to ETotal number of possible
outcomes = 336 = 12.
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12.  Given that, radius of the circle =7 cm

Area of the quadrant OABC = 1/4 x mir?

=1/4x22/7 x7 x7 cm?= 77/2cm? = 33.5cm?

Area of AODC =1/2x 0D x OC

= (1/2 x 4 x 7) cm? (Since OC is the radius of the circle)

=14 cm?

Area of the shaded region = Area of the quadrant OABC - Area of AODC

Area of the shaded region = 33.5-14 = 24.5cm?

13. Given the quadratic equation as,

3x?-22x-23=0

= 3x?-32x+ 2x-23=0

= 3x (x-6) +2(x-6) =0

= (3x+2) (x-6) =0

=>x=-2/30orx=6

14.  The sum of n terms of an A.P. is given by 5n -n2

But we know that Sn=n2(a + tn)
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where a = first term Tn = nth term
So, we have 5n-n2=n2 (a +tn)
= n(5-n) =n2(a+tn)

= 10-2n=a+1tn...(1)

Now, we have sum of the firstterm S1=a

= a=(5(1)-12) = 4

Substitute the value of a in equation (1), we get

10-2n =4 +1n
= th=6-2n.

Therefore, nth term of the A.P.is 6 - 2n.

15. ltis given that P, Q, R and S divide the line segment joining the points

A(1, 2)
and B(6, 7) in 5 equal parts.

Section formula,

(o a0y . (mzed4nry mMyz+1ny;
l-"" U) - [ m4n m4n )

P divides the line AB in 1:4.

AL6)4A0L) LT)4+4(2)

P(z,y) = (===, ~5+) = (2,3)

Q divides the line AB in 2:3.

2(6)43(1) 2(T)+3(2)
+3

(:-.)l' .’/) - ( 243 ¢ PE ) - l‘;l)

R divides the line AB in 3:2.

¢ 3(6)4+2(1) 3(7)

R(z.y) = ("7 =3 3
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Therefore the coordinates of the points P, Q and R are P(2,3), Q(3,4) and

R(4,5).

16.  AED is an right angle triangle,
AD?= AE*+ED>

= AD? = (9%+ 12?)

= (81 + 144)

=225 cm?

= AD=15cm

Area of the rectangular region ABCD
= AB x AD

= (20 x 15)

=300 cm2

Area of AAED

=1/2x AE x DE = (1/2 x 9 x 12) cm? = 54 cm?
In a rectangle

AD=BC=15cm

Since, BC is the diameter of the circle, radius of the circle =15 cm

Area of the semi-circle = 1/2 x 1t x r?

= (1/2 x 3.14 x 15/2 x 15/2) = 88.3125 cm?

Area of the shaded region = Area of the rectangle + Area of the semi-circle - Area of the

triangle

= (300 + 88.3125 - 54) cm?
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= 334.3125 cm?.

17.  Given:

Radius (r) of the circle = AB = AC = 28 cm
Area of quadrant ABPC = 1/4xmxr?

= (1/4%22/7%x28x%28) cm?

=22x 28= 616 cm?

Area of AABC = 1/2xACxAB = (1/2x28x28)

= 392 cm?

Area of segment BPC = Area of quadrant ABPC - Area of AABC

= (616- 392) cm?

In a right-angled A BAC

BC? = BA%+ AC? (By Pythagoras theorem)
BC2 = (282+ 282) cm?

BC2= 784 +784 cm?

BC = v16x98 = v 16 x 49 x2

BC = 4x7v2=28v2

BC=28v2cm

BC(Diameter) = 28v2

Radius of semicircle= 28v2/2= 14v2 cm

Area of semicircle BEC= 1/2xmtxr?
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= (1/2x22/7x14v2x14v2) cm?
=22 x V2 x 14J2 = 22x14x2 = 44 x14

=616 cm?

Area of the shaded portion = Area of semicircle BEC - Area of segment BPC

=616 - 224 cm?= 392 cm?

Hence, the area of the shaded region = 392 cm?

18.  For Conical tent,

b=5m

radius r = diameter/2 =14/2=7m
height h=24 m

slant height | = v((h*2)+(r*2))=v(576)+(49)=v625=25
C.S.A of tent=rurl

=(22/7)x7%25

=550 m*2

Area of cloth required = C.S.A of tent
Ixb=550

Ix5=550

I=110m

Cost of 1T m cloth=%25

Cost of 110 m cloth=%(110x25)=32750
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19.

Volume of sand = mir*2h
= 22/7x18%x18x32
= 325851429
Volume of cylindrical bucket will be equal to the
Volume of heap so formed.
Therefore, Volume of conical heap= 1/3rr*2h
Thus, 1/3x22/7xr"2xh=32585.1429
M2 =32585.1429x7x1/22x1/8
r=+1296
r=36cm.
| = v/r*2+h”2 (Whole Root)
= /1296+576
= /1872
| =43.26

20. Given:

S, =63 and sum of its next 7 terms is 161

By using the formula ,Sum of nth terms, Sn=n/2[2a+ (n - 1) d]
S,=(7/2)[2a+ (7-1)d]

63 =7/2[2a + 6d]

63 x 2/7 =[2a + 6d]

9 X 2 = 2a + 6d
And

Sum of its next 7 terms = 161(Given)
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Sum of first 14 terms = Sum of first 7 terms + Sum of next 7 terms.
S,,=63+161=224

S,,=224

By using the formula ,Sum of nth terms, Sn=n/2[2a+ (n - 1) d]
S..,=(14/2)[2a+(14-1)d]

224=7[2a+13d]

224/7 =2a+13d

2a+13d=32......(2)
On subtracting eq (1) from (2)

2a+13d=32
2a+6d=18
OGO

d=14/7

d=2
On putting the value of d = 2 in eq (1),

2a+6d=18

2a+6(2) =18
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2a+12=18
2a=18-12
2a=6
a=6/2

a=3
For 28th term :

By using the formula ,an=a+(n-1)d
a,,=a+(28-1)d

a,,=3+(27)2
a,,=3+54
a,5 =57

Hence, 28th term of this A.P is 57.

21.
D
=== - - - -
: I 45"&”\20‘ 3
I / \ :
| \ .
: / \ 1
/ \ 1
V7 N
7 . N I
I / Lighthouse \ I
1, AL
L A Y]
A C B
AB =100
Let AC = x
Let BC = 100-x
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LetCD = h
In AEAD,

EA =DC

ED = AC

tan 45° = EA/ED
1 =h/x

x=nh

In ADFB

FB =CD

DF = CB

tan 30° = FB/DF
1/N3 = h/100-x
1/N3 = h/100-h
100-h = v3h
100-h = 1.732h
2.732h = 100

h = 100/2.732

h = 36.603m

h =36.6m

22.  Given:3x2+px-8=0........(1)
4x2-2px +k = 0...... (2)

On putting the value of givenrooti.ex=2ineq 1.

3x2+px-8=0
3(2)2+p(2)-8=0
3x4+2p-8=0

12+2p-8=0
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2p=-4
p=-4/2 =-2
p=-2

Hence the value of pis - 2.
On putting the value of p=-2ineq 2,

4x2-2px+ k=0

4x2-2(-2)x+ k=0

4x2+4x+k=0

On comparing the given equation withax2+bx+c=0
Here,a=4,b= 4,andc=k

D(discriminant) = b2 — 4ac

Given : Quadratic equation has equal rootsi.eD =0
b2-4ac=0

42 - 4(4)(k) =0

16 — 16k =0

16 = 16k

k=16/16 =1
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23.  Steps of construction:

Step 1: Draw a ray PX.

Step 2: PQ = 6 cm as the radius, draw an arc from point P intersecting PX at Q.
Step 3: Q as the centre and radius equal to 7 cm, draw an arc.

Step 4: P as the centre and radius equal to 8 cm, draw another arc, cutting the
previously drawn arc at R.

Step 5: Join PR and QR.
Therefore, PQR is the required triangle.
Step 6: Draw any ray PY making an acute angle with PQ.

Step 7: Now locate 5 points P1, P2, P3, P4and P5 on PY so that PP1=P1P2= P2P3=
P3P4= P4P5.

Step 8: Join P5Q and draw a line through P4, which is parallel to P5Q, to intersect PQ at
Q.

Step 9: Draw a line through Q', which is parallel to line QR, to intersect PR at R'.

Then we get, PQ'R' is the required triangle.

R

Q Q

6 cm
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24. Given,
Points = (p+1,2p-2), (p-1, p) and (p-3, 2p-6)
For the given points (x1,y1 ), (Xz,y2)and (Xs,Yys) to be collinear then

[X1 (yz-y3)+x2(y3-y1 )+X3(Y1'YZ )]=0

Here,

X1 = p+1 yi=2p-2
Xz = p-1 y2=p

Xs =p-3 ys =2p-6

Substituting the values in the formula,
(p+1)(p-(2p-6))+(p-1)(2p-6-(2p-2))+(p-3)(2p-2-(p))=0
(p+1)(p-2p+6))+(p-1)(2p-6-2p+2))+(p-3)(2p-2-p)=0
(p+1)(-p+6) +(p-1)(-4)+(p-3)(p-2)=0
-p2-p+6p+6-4p+4+p?-3p-2p+6=0

~4p+16=0

4p =16

Dividing both the sides by 4

4p/4=16/4

p=4

Hence,

For the points to be collinear, p = 4
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25.

Given,
Points = (p+1, 2p-2 ), ( p-1, p) and (p-3 , 2p-6)
For the given points ( X;,Y:),(X2,Y2)and ( X3, y3) to be collinear then

[Xi(Yy2-Y3)* X Ys-Y1)F Xs(yr-y2)]=0

Here,

Xg = pt1 y;=2p-2
X2= p-1 y2=p

X3 =p-3 y3=2p-6

Substituting the values in the formula ,
(Pp+1)(p-(2p-6))+(p-1)(2p-6-(2p-2))+(p-3)(2p-2-(p))=0
(p+1)(p-2p+6))+(p-1)(2p-6- 2p+2))+(p-3)(2p-2-p )=0
(p+1)(-p*+6) +(p-1)(-4)+(p-3)(p-2)=0
-p’-p+6p+6-4p+4+p°-3p-2p+6=0

-4p +16=0

4p =16

Dividing both the sides by 4

4p/4=16/4

p=4

Hence,

For the points to be collinear, p=4

26.
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Given:- Let ABCD be the quadrilateral circumscribing the circle with centre O. The

quadrilateral touches the circle at point P,Q,R and S.

To prove:- AB+CD+AD+BC

Proof:-

As we know that, length of tangents drawn from the external point are equal.

Therefore,

AP=AS....(1)
BP=BQ.....(2)
CR=CQ.....(3)
DR=DS.....(4)

Adding equation (1),(2),(3) and (4), we get
AP+BP+CR+DR=AS=BQ+CQ+DS
(AP+BP)+(CR+DR)=(AS+DS)+(BQ+CQ)

=AB+CD=AD+BC

Hence Proved.

27.

30°

40

Downloaded from www.padhle.in



Let PQ be the chimney

Let AB be the tower where AB =40 m

Also, given that ZAPB = 30° and £PAQ = 60°
Let us consider the triangle ABP

Thus, we have,

5

a < o __ 1
tan 30° = 3

5

14
Vi A

-~

)

-

AP = f'l()\/ﬁm
Now, we shall consider the triangle APQ

Hence, we have,

o rno . PQ
tan 60° = 35
a5 PQ
V3= 1043
120 = PQ

Thus, the height of the chimney is 120 m

Since, the minimum height of a smoke emitting chimney should be 100 m and
the height of the chimney is 120 m.

Thus, the height of the chimney meets the pollution norms.

28.  For the cubical block : —
Edge of the cube.a =7 cm

For the hemisphere : —

Diameter of the hemisphere = Length of the side of the cube
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Radius of the hemisphere = %

Surface area of the remaining solid = Surface area of the cube - Surface area
of the circle on one of the faces of the cube + Surface area of the hemisphere.

2 2 2
— 6a° — @rc + 2ar-

— 632 + 7r?

(@)}
X
\J
¥}
-
o
(¥}
X
NI~
X
N~

— 294 + 385 cm?

— 332.5 cm?

20.

In an A.P, the sum of n terms isSn= n2[2a+ (n-1) d].
where,

a = First term

d = Common difference

n = Number of terms in an A.P.

We have to prove that, S30= 3(S20-S10).

Take R.H.S., 3(S20-S10)

= 3 [202{2a + (20-1)d} - 102{2a + (10-1)d} ]

= 3[10 (2a + 19d) - 5(2a + 9d)]
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= 3[20a + 190d-10a-45d]
= 3[10a + 145d]

= 15[2a + 29d]

Now take L.H.S., we get

S30= 302[2a + (30-1)d]
S$30= 15[2a + 29d]

.. L.H.S. =R.H.S.
Hence, proved.

30.  (i). volume of frustum of cone
=%emeh+(R2+Rr+r?)
=%+22/7+24+(142+14-7+72)
=22+8/7+(196+98 +49)
=22+8/7+343

=22+8+49

= 8624 cm3

(ii). slant height of frustum |

=v ((R-r)2+h?)

=V ((14-7)2+242)

=V (7%2+24?)

=v (49 +576)

=v 625

=25cm

area of metallic sheet = CSA of frustum + area of base
=mels(R+r)+m-r?
=22/725+(14+7)+22/7+7?
=550/7+21+22-7
=550-3+154

= 1650 + 154

= 1804 cm?
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31. Let the consecutive even numbers be x & x + 2.

A/q

Square of these number is 340.
(x)2+ (x +2)2 =340

X2+ x2+ 22+ 2:x2=340

2x2+4x=340-4

2x (x +2) =336

X (x +2) =336/2

X2+ 2x =168

X?+2x—-168=0

Now, By using the middle term splitting method.
X2+ 2x - 168

X2+ 14x — 12x — 168

X(x+14) =12 (x+14)

(x+14) (x - 12)

(x+14)=0o0r,(x-12)=0

Xx=-T4orx=12

Reject the negative value of x and take x = 12
Hence, Required number are

=x=12and (x+2)=12+2=14
Verification -
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122+ 142 =340

144 + 196 = 340

340 =340

32.

Tangent is a line which touches a circle exactly at one point. All other lines intersect the

circle at two points. Take a secant PQOR. Tangent be PT.
Let the radius be R. Let PQ = x.

powerpoint of P wrt circle:
=PQ* PR
=x (x+2R)
=x2+2Rx
= (x + R)2-R?
= P0O2-R2
So powerpoint of P wrt circle depends only on distance PO and Radius.

Powerpoint of P calculated along PT, (thatis Q and R merge at T):
= PT*PT

Hence, we have : PT2 = PO2 - R?
In the triangle PTO, this means Pythagoras theorem is valid. So the triangle is right

angled.

Hence PT L OT.
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33. In adie has 6 faces numbered 1,2,3,4,5 and 6.

Number of possible outcomes on rolling the dice twice 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),(45),(4,6),

(5,1),(5,2),(5,3), (5,4), (5 5), (5, 6).

(6, 1), (6,2),(6,3), (6,4), (6, 5), (6, 6)}

Total number of outcomes = 36.

(i) Favourable outcomes for the event that 5 will not show up either time are

{(1,1),(1,2),(1,3),(1,4),(1,6),(2.1),(2,2).(2,3), (2. 4).(2,6), (3, 1), (3,2), (3,3), (3,4),
(3,6), (4,1).(4,2),(4,3),(4.4),(4,6),(6,1),(6,2), (6,3), (6, 4), (6, 6)}

Total number of favourable outcomes = 25

.". Probability of not getting 5 either time = Number of favorable outcomesTotal Number
of outcomes = 2536

(i) Favourable outcomes for the event that 5 will show up exactly one time are

{(1,5),(2,5),(35).(4,5),(5 1), (5,2),(53),(5,4), (5 6), (6,5}
Total number of favourable outcomes =10

.". Probability of getting 5 such that it will come up exactly one time

= Number of favourable outcomesTotal number of outcomes = 1036
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34.

3(Eh-26) = 5

Let (333)=m
l.e. 3m-2/m =5
3m?-2=5m
3m?-5m-2=0
3m?-6m+m-2=0
3m(m-2) + (m-2) =0
(B3m+1)(m-2) =0

m=2orm-=-%

(%F 2 OR %
3x-1/2x+3 =2
X=-7

Answer:x=-7,0

)=

Ox-3 =-2x-3
x=0
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CBSE Maths 2013

1) All questions are compulsory.

2) The question paper consists of thirty questions divided into 4 sections A, B, C
and D. Section A comprises of ten questions of 01 mark each, Section B
comprises of five questions of 02 marks each, Section C comprises ten
questions of 03 marks each and Section D comprises of five questions of 06
marks each.

3) All questions in Section A are to be answered in one word, one sentence or as
per the exact requirement of the question.

4) There is no overall choice. However, internal choice has been provided in one
question of 02 marks each, three questions of 03 marks each and two questions
of 06 marks each. You have to attempt only one of the alternatives in all such
questions.

5) In question on construction, drawing should be near and exactly as per the given
measurements.

6) Use of calculators is not permitted.
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Questions -

SECTION A

1. The common difference of the A.P. 1/p, 1-p/p, 1-2p/p...veevcvvcen.... is:

2. In Fig. 1, PA and PB are two tangents drawn from an external point P to a circle with
centre C and radius 4 cm. If PA L PB, then the length of each tangent is:

3. In Figure,, a circle with centre O is inscribed in a quadrilateral ABCD such that, it
touches the sides BC, AB, AD and CD at points P, Q, R and S respectively, If AB =29 cm,
AD =23 cm, £B =90° and DS = 5 cm, then the radius of the circle (in cm.) is:

4. The angle of depression of a car, standing on the ground, from the top of a 75 m high
tower, is 30°. The distance of the car from the base of the tower (in m.) is:

5. The probability of getting an even number, when a die is thrown once, is :
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6. A box contains 90 discs, numbered from 1 to 90. If one disc is drawn at random from
the box, the probability that it bears a prime-number less than 23, is :

7. In Fig. 3, Find the area of triangle ABC (in sq. units) is:

A
N

C/\/

—5__

8. If the difference between the circumference and the radius of a circle is 37 cm, then
using 1 = 22/7, the circumference (in cm) of the circle is:

(A) 154
(B) 44
(C) 14

(D) 7

SECTION B

9. Solve the following quadratic equation for x:

4v3x%*+5x-2v3=0
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10. How many three-digit natural numbers are divisible by 7?

11. In Fig. 4, a circle inscribed in triangle ABC touches its sides AB, BC and AC at points
D, E and F respectively. If AB =12 cm, BC = 8 cm and AC = 10 cm, then find the lengths
of AD, BE and CF.

C

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

13. A card is drawn at random from a well shuffled pack of 52 playing cards. Find the
probability that the drawn card is neither a king nor a queen.

14. Two circular pieces of equal radii and maximum area, touching each other are cut
out from a rectangular card board of dimensions 14 cm x 7 cm. Find the area of the
remaining card board. [ Use it = 22/7]

SECTION C

15. For what value of k, are the roots of the quadratic equation kx (x - 2) + 6 = 0 equal?

16. Find the number of terms of the A.P. 18,15"/,, 13, .......,- 49"/, and find the sum of all
its terms.
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17. Construct a triangle with sides 5 cm, 4 cm and 6 cm. Then construct another
triangle whose sides are 2/3 times the corresponding sides of first triangle.

18. The horizontal distance between two poles is 15 m. The angle of depression of the
top of first pole as seen from the top of second pole is 30°. If the height of the second
pole is 24 m, find the height of the first pole. [ v3=1.732]

19. Prove that the points (7, 10), (-2, 5) and (3, -4) are the vertices of an isosceles right
triangle.

20. Find the ratio in which the y-axis divides the line segment joining the points (-4, - 6)
and (10, 12). Also find the coordinates of the point of division.

21.In Fig.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 1t = 22/7]

Fig. 5

22. A vessel is in the form of a hemispherical bowl surmounted by a hollow cylinder of
the same diameter. The diameter of the hemispherical bowl is 14 cm and the total
height of the vessel is 13 cm. Find the total surface area of the vessel. [m = 22/7]

23. A wooden toy was made by scooping out a hemisphere of same radius from each
end of a solid cylinder. If the height of the cylinder is 10 cm, and its base is of radius 3.5
cm, find the volume of wood in the toy. [t = 22/7]
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24. In a circle of radius 21 cm, an arc subtends an angle of 60° at the centre. Find: (i) the
length of the arc (ii) area of the sector formed by the arc. [ Use 1t = 22/7]

25. Solve the following for x:

Y. (e gy ]
2a+b+2x 2a b 2%

26. Sum of the areas of two squares is 400 cm?. If the difference of their perimeters is
16 cm, find the sides of the two squares.

27. If the sum of first 7 terms of an A.P. is 49 and that of first 17 terms is 289, find the
sum of its first n terms.

28. Prove that the tangent at any point of a circle is perpendicular to the radius through
the point of contact.

29. In fig, | and m are two parallel tangents to a circle with centre O, touching the circle
at A and B respectively. Another tangent at C intersects the line | at D and m at E. Prove
that £DOE =90°

A D 1

m
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30. 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 60 m high, find the height of the building.

31. A group consists of 12 persons, of which 3 are extremely patient, other 6 are
extremely honest and rest are extremely kind. A person from the group is selected at
random. Assuming that each person is equally likely to be selected, find the probability
of selecting a person who is (i) extremely patient (ii) extremely kind or honest. Which of
the above values you prefer more?

32. The three vertices of a parallelogram ABCD are A(3, -4), B(-1, -3) and C(-6, 2). Find
the coordinates of vertex D and find the area of ABCD.

33. Water is flowing through a cylindrical pipe, of internal diameter 2 cm, into a
cylindrical tank of base radius 40 cm, at the rate of 0.4 m/s. Determine the rise in the
level of water in the tank in half an hour.

34. A bucket open at the top, and made up of a metal sheet is in the form of a frustum
of a cone. The depth of the bucket is 24 cm and the diameters of its upper and lower
circular ends are 30 cm and 10 cm respectively. Find the cost of metal sheet used in it
at the rate of Rs 10 per 100cm?. [Use 1t = 3.14]
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CBSE Maths 2013

1.
The common difference is - 1.

2.
Given that, AP LPB,CA L AP,CB L BP.

= ZACB =90°.

And AC = CB (radius of the circle)
..APBC is a square .

Each side of the square is equal to 4 cm.
Therefore, length of each tangent is 4 cm.
3.

The lengths of the tangents drawn from an external point to a circle are equal.
DS=DR=5cm
.AR=AD-DR=23-5=18cm
AQ=AR=18cm
-.QB=AB-AQ=29-18=11cm
QB=BP=11cm.

ZPBQ =90° [Given]

Z0PB = 90° [Angle between the tangent and the radius at the point of contact is a right
angle.]
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£0QB =90° [Angle between the tangent and the radius at the point of contact is a right
angle.]

ZP0Q = 90° [Angle sum property of a quadrilateral.]

So, OQBP is a square.

S.QB=BP=r=11cm

.. the radius of the circle is 11 cm.

4.

in Tri.ABC

tan30°=AB/BC

1/v3=75/BC

BC=75v3

5.

When a die is thrown once, the sample space Sis given by {1, 2, 3, 4, 5, 6}.
Number of possible outcomes = 6

Let E be the event of getting an even number. E = {2, 4, 6}
Number of favourable outcomes = 3

.". Probability of getting an even number =P (E) =
Number of favourable outcomes/Number of possible outcomes= 3/6 = %
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6.
Given that the box contains 90 discs.

As one disc is drawn at random from the box, numbered from 1t090i.e 1,2,3,....... 90.

Number of possible outcomes = 90

Let E be the event of getting a prime number less than 23 are 2,3, 5,7,11,13,17, and

19.

Number of favourable outcomes = 8

.". P(E) = Number of favourable outcomes/Number of possible outcomes= 8/90

= 4/45.

1 N/
M C
— 5

Given : BC = 5 unit and AM = 3 unit.

In AABC, BC is the base and AM is the height.

.". Area of triangle ABC = 1/2 x base x height
=1/2 xBC xAM
=1/2%x5x3

=7.5sq .units
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8.

Given that the difference between circumference and radius of the circle is 37 cm.
Assume the radius of the circle as 'r'.

=2nr-r=37

=r(2n-1) =37

=>r(2x22/7-1)=37

=rx37/7=37

=r=7/7cm

.". Circumference of the circle = 2nr =2 x 227 x 7 = 44 cm

Ans ->B

9.

Given quadratic equation is

4/3x*+ 5x-2v/3=0
=4+/3x*+ 8x - 3x-2v3=0
=4x(V3x+2)-V3(V3x+2)=0
=(4x-v3)(v3x+2)=0

V3

SX=E—T—O0rX=-

4

2 s
e

10.

Let three digit numbers from 100 to 999.
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All the three-digit natural numbers that are divisible by 7 will be of the form 7n.
. 100=7n<999

100/7<n <9997

14%/,=n < 142%/,

As n is an integer, number of 3-digit natural numbers that are divisible by 7 are 142 - 14
i.e. 128.

11.

We know that AD= AF

BD=BE
CE=CF
Let AD= AF=z
BD=BE=y
CE=CF=z

Thenz +y = 12
y+z=28

r+z=10

On Solving above equationwe getz = 7,y = 5,z = 3

So AD=7,BE=5,CF=3
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12.

A P B
S Q
D R C
Since ABCD is a parallelogram circumscribed in a circle
AB=CD........(1)
BC=AD........ (2)

DR=DS (Tangents on the circle from same point D)
CR=CQ(Tangent on the circle from same point C)
BP=BQ (Tangent on the circle from same point B)
AP=AS (Tangents on the circle from same point A)
Adding all these equations we get
DR+CR+BP+AP=DS+CQ+BQ+AS
(DR+CR)+(BP+AP)=(CQ+BQ)+(DS+AS)

CD+AB=AD+BC

Putting the value of equation 1 and 2 in the above equation we get

2AB=2BC

From equation (1), (2) and (3) we get
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AB=BC=CD=DA

.".ABCD is a Rhombus

13.

Let E be the event of that the drawn card is neither a king nor a queen.

Total number of possible outcomes = 52.

Total number of cards that are king or queen in the pack of playing cards =4 + 4 = 8.
.". Number of cards that are neither a king nor a queen = 52 - 8 = 44,

Total number of favourable outcomes = 44.

.". Required probability = P(E) = Number of favourable outcomes/Total number of
possible outcomes = 44/52 =11/13

.". The probability that the drawn card is neither a king nor a queen is 11/13.

14.

el 1Y
NN,

Dimension of the rectangular card board =14 cm x 7 cm

14 cm

Two circular pieces of equal radii and maximum area touching each other are cut from
the rectangular card board, therefore, the diameter of each circular piece is 14/2 =7 cm.

Radius of each circular piece = d/2=7/2 cm

2XTU x(%)lz 2X¥X%} =77 Cm:.

.". Sum of area of two circular pieces =
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Area of the remaining card board = Area of the card board - Area of two circular pieces.
=(14x7) - (77)=98-77 =21 cm?,

.".The area of the remaining card board is 21 cm?.

15.

Value of k = (?) equation kz(z — 2) + 6 = 0 roots is equal.
— equation kz(z —2) +6 =0
kz®* —2kz +6 =0

— two roots of quadratic equation

—b + /b2 — 4ac
a, B =
2a
b b /7. oL\T
a,|3:+2k'LV( 2k)* —4x6xk
2xk
a, =2k A o

— rootis equal,a = 3
2k ++/4k2 — 24k 2k — /4k? — 24k
" 2k N 2k
So204k? — 24k =0
o 4k? — 24k
Sodk =24
24
Sil= a
k=6
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16.

Given:A.P. 18,15/, 13, ......,- 49"/,
First term a = 18, common difference, d = 151 - 18 = -2] and the last term of the A.P. = - 49
Assume that A.P. has n terms.
a.=a+(n-1)d
=-49;=18-(n-1)x2;
=-2=18-3(n-1)
=-99=36-5(n-1)
=5(n-1)=135
=5n =140
won=10=28
~.The given A.P. has 28 terms.

Sum of all the terms (S,,):
,=%2a+(n-1)d]

S=2[2x 18+ (28-1) X —(3)]

Sxs=14[36 — 1]

Sys= - 441

~.The sum of all the terms of the A.P. is = - 441.
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17.

Step1: Draw a line segment AB = 4 cm. Consider the point A as centre, draw an arc of 5
cm radius.

Similarly, consider the point B as its centre, draw an arc of 6 cm radius.
Both the arcs will intersect each other at C and the required triangle ABC is formed.

Step 2: Draw a ray AX making an acute angle with the line segment AB on the opposite
side of the vertex C.

Step 3: Locate 3 points A1, A2, A3on line AX such that AAT = ATA2= A2A3.

Step 4: Join B and A3i.e. BA3and draw a line through A2parallel to BA3 to intersect AB
at point B'.

Step 5: Draw a line segment through B' parallel to BC to intersect AC at C'.

-.AAB'C' is the required triangle.

e Lt 1 | B
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18.

A
30°
24-h
C 30 E
h h
D 15Sm B

Distance between two poles is BD = 15m
Hence, CE =15m

Height of second pole, AB = 24 m
Let, height of first pole be C'D = hm
Hence, BE = hm

Therefore, AE = 24-h m

In right angled triangle AEC,
AE

tan 30" =
= CE

1 24 —h
— - ==

/3 15

= 15 = 24v/3 — \/3h
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15
= 3h=24——>
v 3

= h=24—5/3=24—-5x1732=24—866=1534m

Therefore, h = 15.34 m

19.

Given : Points (7, 10), (-2, 5) and (3, -4 ) are vertices of a triangle.
Solution :

Let A(7,10),B(-2,5)and C (3,-4)

By using distance formula : v(x2 - x1)% + (y2 - y1)2

Vertices : A(7,10),B (- 2, 5)

Length of side AB = V(- 2-7)2+ (5- 10)2

AB = V(-9)2 + (-5)2

AB =+v81 +25

AB = +v106 units

Vertices: B (-2,5)and C (3,-4)

Length of side BC=v(3 +2)2+ (-4 -5)2
BC = v(5)2 + (-9)?

BC = v25 + 81

BC = v106 units
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Vertices : A(7,10),C (3,-4)

Length of side AC =V(3-7)2+(-4-10)2
AC = V(-4)2 + (-14)>

AC=v16+196

AC = V212 units

Since the 2 sides AB = BC = v106.
Therefore A is an isosceles.

Now, in AABC, by using Pythagoras theorem
AC2 = AB? + BC?

(v212)? = (v106) + (V105)?

212 =106 + 106

212=212

Since AC?2 = AB2 + B(C?

Hence, the given vertices of a triangle is an isosceles right triangle.

20.
Let y—axis divides the line joining points A(—4, —6) and B(10,12) inratioy : 1

10y —4 12y —6
y+1 ' y+1

Then, as per section formula the coordinates of point which divides the line is

We know that coordinate at y—axis of point of z is zero
10y — 4
Y —~0
y+1
= 10y—4=0
= 10y =4

Then,
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10 5
=g
2

Then, ratiois-:1=2:5
5

Substitute the value of y in y— coordinates, we get
2

g0 _24-30_ -6 _,
2 R T e
| 2—-5 3

0

Then, coordinates of point which divides the line joining A and B is (0,2) and ratio .
2

21.
Given that AB and CD are the diameters of a circle with centre O.

.. OA =0B = 0C = 0D = 7 cm (Radius of the circle)

Area of the shaded region

= Area of the circle with diameter OB + (Area of the semi-circle ACDA - Area of AACD)
=12 + (1/21r?-1/2 x CD x OA)

= 22/7x(7/2)%+(1/2x22/7x49-1/2x14x7)

= (77/2+ 77 - 49) cm?

= 66.5 cm?

.".The area of the shaded region is 66.5cm?.
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22.

13cm

7cm

S

Radius =7 cm
Height of cylindrical portion =13-7=6 cm

Curved surface are of cylindrical portion can be calculated as follows:
21rh

=2x22/7x7%6

=264cm?

Curved surface area of hemispherical portion can be calculated as follows:
2mr?

=2x22/7%(7)?

=308cm?

Then, total surface area of the vessel =308+264=572 sq cm

23.
Given height of cylinder =10 cm
Radius of cylinder =3.5 cm

The volume of toy= Volume of cylinder -2xVolume of a hemisphere
=mtr*h-(2x2/3mrd)
=[n(3.5)?x10]-(2x2/3x1(3.5)%) = 205.251 cm?
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24.

Given that the radius of the circle = 21 cm.

Measure of the angle subtended by the arc at the centre = 60°.

(i) Length of the arc
| =2 x 2nr

wherer=21cmand 6 = 60°

= 60° 22
'360-‘-x2x 7 x 21

=22 cm.

(ii) Area of the sector formed by the arc

25.

L 1 1, 1
2a4+b42x — 2a + b + T

1 L1 1
2a+b4+2x  2x — 2a + b

2r - 1(2a4b42x) b + 2a
2x(2a+b+42x) 2x(2a+b42x) = 2a(b) b(2a)

2r—2a—~b—2r _ 2a+b
dax+42br4+4r? —  2ab

2a—b _ 2a+b
daxr+2br4+4xr?2 — 2ab
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(=1)(2a+4+b)  2a4b
Jar+42br+4+4x? — 2ab

(2ab)  2a+4b  daxr+2bxrd A2

1 T 2a4b™” 1

-2ab = 4ax + 4x2 + 2xb
0= 4ax + 4x2 + 2xb + 2ab
0= 4x(a+x) + 2b(x + a)
0= (x + a) (4x + 2b)

[By Zero Product Rule]
x+a=0 OR 4x+2b=0
x=-a OR 4x=-2b

x=-a OR x=-b/2

26.

Assume that the sides of the two squares be x cm and y cm where x > y.
The areas of the squares are x* and y? and their perimeters are 4x and 4y.
Given that, x>+ y>= 400 ... (1)

and 4x -4y =16

= 4(x-y)=16=>x-y=4..(2)

=>x=y+4

Substituting the value of x in eqn (1), we get (y+4)*+ y*= 400

= y*+16 + 8y +y” = 400

=2y%+ 8y + 16 = 400
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= y*+4y-192=0

= y?+16y -12y-192=0

= y(y+16)-12(y+16) =0

=(y+16)(y-12)=0

=>y=-160ry=12

Since the value of y cannot be negative so the value of y = 12.
Valueof x=y+4=12+4=16.

.".The sides of the two squares are 16 cm and 12 cm.
27.

Sum of first 7 terms =49

=7/2(2a+6d)=49

=a+3d=7

=Sum of first 17 terms =289

=17/2(2a+16d)=289

=a+8d=17

=(a+8d)-(a+3d)=17-7

=5d=10

=d=2

=a=1

Sum of first n terms
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=2n(2+2n-2)

:n2
28.
o
C
A B
Referring to the figure:

OA=0C (Radii of circle)

Now OB=0C+BC

..0B>0C  (OC being radius and B any point on tangent)
=0A<0B

B is an arbitrary point on the tangent.

Thus, OA is shorter than any other line segment joining O to any
point on tangent.

Shortest distance of a point from a given line is the perpendicular distance from that
line.

Hence, the tangent at any point of circle is perpendicular to the radius.
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20.

» [

m
B E

Join OC
In triangle ODA and triangle ODC
OA=0C (Radii of the same circle )

AD=DC (Length of tangent drawn from an external point to a circle are equal)
DO=0D (common side)

ADOA=AODC
.. ZDOA=ZCOD

ADOA=AODC
.. ZDOA=ZCOD

Similarly AOEB=AOEC

.. ZEOB=ZCOE

AOB is a diameter of the circle.
Hence, it is a straight line.

.. ZDOA+ £ COD+~ZCOE+ZEOB=180
=2/C0D+2 ZCOE=180

= /COD+ZCOE=90

= /DOE=90°

Hence proved.
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30.

Angle of elevation of the top of a building from the foot of a tower =30°
Angle of elevation of the top of a the tower from the foot of the building =60°
Height of tower = 60m

Let the height of the building be 'h'm

Let the distance the tower and building be 'b'm

In AABC

h
tan 30¢ = —
an b

Downloaded from www.padhle.in



.". height of the building = 20m

31.

Given that the group consists of 12 persons.

.".Total number of possible outcomes = 12

Assume E, as the event of selecting persons who are extremely patient.
.". Number of favourable outcomes to E, is 3.

Assume E, as the event of selecting persons who are extremely kind or honest.
Number of people who are extremely honest is 6.

Number of persons who are extremely kind=12 - (6 +3) = 3

.". Number of favourable outcomestoE, =6 + 3 = 9.

(i) Probability of selecting a person who is extremely patient is P(E,).

P(ET) = Number of outcomes favourable to E,/Total number of possible outcomes =
3/12=1/4.

(ii) Probability of selecting a person who is extremely kind or honest is

P (E2) = Number of outcomes favourable to E, / Total number of possible outcomes =
9/12 = 3/4.

32.
Given A(3,—4),B(—-1,-3),C(—6,2)

3—6 —4+2 3
i M.p f 1‘: — S ——— _1
Ois of AC ( TR ) ( 5 )
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Similarly, O is MP of BD

—3 —1+4a -3+6
= — = ,—1:

2 2 2
sa=-2b=+1
D= (-21)

.. Area of parallelogram ABCD = Ar of AABC + Ar AADC
1
Area of AABC = 3 [1 (Y2 — y3) + 22 (y3 — 1) + 23 (y1 — ¥2)]

- %[3(-3 —2) - 1(2+4) - 6(4+3)]

15| 15

—1[ 15—-6+6] =
1
AreaofAADC:5[3(1—2)—2(2-&-4)—6(—4—1)]
P 3—12 30—15
=3 R2eN=5
15 15

.". Area of parallelogram ABCD = 5 Pg= 15
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33.

Given:

Water is flowing through a cylindrical pipe of internal diameter 2cm into a cylindrical

tank of base radius 40cm, at rate of 0.4m/second.

To find:
The rise in level of water in the tank in half an hour.
We have,
Internal diameter of cylindrical pipe= 2cm
Radius of cylindrical tank,[R]= 40cm
The length of water flowing in 1 second= 0.4m
We know that Tm=100cm
So,
0.4m = (0.4 x 100)cm

40cm length of water flowing in 1 second.

Internal radius of cylindrical pipe,[r]= %“"'

Internal radius of cylindrical pipe,[r]= 1Tcm.
According to the question:

Length of water flow in half an hour,[h]= 30minutes
Length of water flow in second=(30x40x60)cm
Length of water flow in second= 72000cm

Now,

We know that formula of the volume of cylinder: Tir2h cubic units
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Volume of water in cylindrical tank = Volume of water flow from pipe

TR?H = mirzh

R2H=r2h

(40cm)? x H = (1cm)? x 72000cm
1600cm? x H = 72000cm?

72000
]1 = W( I

H=45cm

34.

GIVEN :

Diameter of upper circular end of a bucket = 30 cm
Radius of the upper end of the bucket, R =30/2=15cm
Diameter of lower circular end of a bucket = 10 cm
Radius of the lower end of the bucket, R=10/2=5cm
Height of the bucket, h =24 cm

Slant height of a bucket, | = v(R-r)2 + h?

| =v(15 - 5)2 + 24?2

| =v102+ 576

| =v100 + 576

| =v676

=26 cm

Slant height of a bucket, | =26 cm
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Surface area of the bucket = Curved surface area of a bucket + Area of the smaller
circular base

= (R+ r)l + mur2
=1(15 + 5) x 26 + 1ix 52
=11(20 % 26 + 25)

= (520 + 25)

=Tt x 545

= 3.14 x 545

=1711.3 cm?

Surface area of the bucket =1711.3 cm?
Cost of metal sheet used @ of ¥10 per 100 cm?=1711.3 cm? x 10/100

=1711.3x0.1=3171.13

Hence, the cost of metal sheet used is¥ 171.13.
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CBSE Maths 2012

1) All questions are compulsory.

2) The question paper consists of thirty questions divided into 4 sections A, B, C
and D. Section A comprises of ten questions of 01 mark each, Section B comprises of
five questions of 02 marks each, Section C comprises ten questions of 03 marks each
and Section D comprises of five questions of 06 marks each.

3) All questions in Section A are to be answered in one word, one sentence or as
per the exact requirement of the question.
4) There is no overall choice. However, internal choice has been provided in one

question of 02 marks each, three questions of 03 marks each and two questions of 06
marks each. You have to attempt only one of the alternatives in all such questions.

5) In question on construction, drawing should be near and exactly as per the given
measurements.

6) Use of calculators is not permitted.

Questions -

1. The length of shadow of a tower on the plane ground is 3 times the height of the
tower. The angle of elevation of sun is: (A) 45 (B) 30 (C) 60 (D) 90

2. If the area of a circle is equal to sum of the areas of two circles of diameters 10 cm
and 24 cm, then the diameter of the larger circle (in cm) is: (A) 34 (B) 26 (C) 17 (D) 14

3. If the radius of the base of a right circular cylinder is halved, keeping the height the
same, then the ratio of the volume of the cylinder thus obtained to the volume of original
cylinderis: (A)1:2(B)2:1(C)1:4(D)4:1

4. Two dice are thrown together. The probability of getting the same number on both
diceis: (A)1/2(B) 1/3(C) 1/6 (D) 1/12

5. The coordinates of the point P dividing the line segment joining the points A(1,3) and
B(4,6) in the ratio 2 : 1 are: (A) (2,4) (B) (3,5) (C) (4,2) (D) 5,3)
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6. If the coordinates of the one end of a diameter of a circle are (2,3) and the
coordinates of its centre are (-2,5), then the coordinates of the other end of the diameter
are: (A) (-6,7) (B) (6,7) (C) (6,7) (D) (-6,7)

7. The sum of first 20 odd natural number is : (A) 100 (B) 210 (C) 400 (D) 420
8. If 1 is a root of the equations ay? + ay + 3 = 0 and y? + y + b = 0, then ab equals:
(A)3(B)-7/2 (C)6 (D) -3

9. In Fig., the sides AB, BC and CA of a triangle ABC, touch a circle at P, Q and R
respectively. If PA = 4 cm, BP = 3 cm and AC = 11 cm, then the length of BC (in cm) is:
(A)11(B)10(C) 14 (D) 15

10. In Fig., a circle touches the side DF of EDF at H and touches ED and EF produced at
K and M respectively. If EK = 9 cm, then the perimeter of EDF (in cm) is: (A) 18 (B) 13.5
(C)12(D)9
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SECTION B

11. If a point A(0,2) is equidistant from the points B(3,p) and C(p,5) then find the value of
p.

12. A number is selected at random from the first 50 natural numbers. Find the
probability that it is a multiple of 3 and 4.

13. The volume of a hemisphere is 2425", cm®. Find its curved surface area.
[Use n=22/7]

14.Tangents PA and PB are drawn from an external point P to two concentric circle with
centre O and radii 8 cm and 5 cm respectively, as shown in Fig., If AP = 15 cm, then find
the length of BP.

15.In fig., an isosceles triangle ABC, with AB = AC, circumscribes a circle. Prove that the
point of contact P bisects the base BC.

B4 S AC

In fig., the chord AB of the larger of the two concentric circles, with centre O, touches
the smaller circle at C. Prove that AC = CB
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16. In fig., OABC is a square of side 7 cm. If OAPC is a quadrant of a circle with centre O,
then find the area of the shaded region.

[Use n=22/7]

17.Find the sum of all three digit natural numbers, which are multiples of 7.
18.Find the values (s) of k so that the quadratic equation 3x? — 2kx + 12 = 0 has equal
roots.

SECTION C

19.A point P divides the line segment joining the points A(3,-5) and B(-4,8) such that
AP/PB =K/1.If P lies on the line x +y = 0, then find the value of K.

20.1f the vertices of a triangle are (1,-3), (4,p) and (-9,7) and its area is 15 sq. units, find
the value (s) of p.
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21.Prove that the parallelogram circumscribing a circle is a rhombus.
OR

Prove that opposite sides of a quadrilateral circumscribing a circle subtend
supplementary angles at the centre of the circle.

22. From a solid cylinder of height 7 cm and base diameter 12 cm, a conical cavity of
same height and same base diameter is hollowed out. Find the total surface area of the
remaining solid.

[Use n=22/7]
OR
A cylindrical bucket, 32 cm high and with radius of base 18 cm, is filled with sand. This

bucket is emptied on the ground and a conical heap of sand is formed. If the height of
the conical heap is 24 cm, then find the radius and slant height of the heap.

23.In fig., PQ and AB are respectively the arcs of two concentric circles of radii 7 cm
and 3.5 cm and centre O. If £POQ = 30° then the area of the shaded region is?

24.  Solve for x: 4x> — 4ax + (@’ - b%?) =0

25. A kite is flying at a height of 45 m above the ground. The string attached to the kite
is temporarily tied to a point on the ground. The inclination of the string with the ground
is 60°. Find the length of the string assuming that there is slack in the string.

26. Draw a triangle ABC with side BC =6 cm, £C =30°and £ A =105°. Then construct
another triangle whose sides are 2/3 times the corresponding sides of triangle ABC.

27. The 16th term of an AP is 1 more than twice its 8th term. If the 12th term of the AP
is 47, then find its n™ term.

28.A card is drawn from a well shuffled deck of 52 cards. Find the probability of getting
(i) a king of red colour (ii) a face card (iii) the queen of diamonds.
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SECTION D
29. A bucket is in the form of a frustum of a cone and its can hold 28.49 litres of water.
If the radii of its circular ends are 28 cm and 21 cm, find the height of the bucket.

[Use n=22/7]

30.The angle of elevation of the top of a hill at the foot of a tower is 60 and the angle of
depression from the top of the tower of the foot of the hill is 30. If the tower is 50 m
high, find the height of the hill.

"
\\
\ . (_'
J :
N\
\\
|
h X
AN\ S0 m
A y
—30p (609N
"4 \ |-
A B

31. Prove that the tangent at any point of a circle is perpendicular to the radius through
the point of contact.

32.A shopkeeper buys some books for Z80. If he had bought 4 more books for the same
amount, each book would have cost 21 less. Find the number of books he bought.

33.Sum of the first 20 terms of an AP is -240, and its first term is 7. Find its 24th term.
34.A solid is in the shape of a cone standing on a hemisphere with both their radii being

equal to 7 cm and the height of the cone is equal to its diameter. Find the volume of the
solid.

[Use n=22/7]
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CBSE Maths 2012

Solutions -
1 B
2 B
3 C
4 C
5 B
6 A
7 C
8 A
9 B
10. A

11. It is given that the point A (0, 2) is equidistant from the points B(3, p) and C(p, 5).
So, AB = AC, AB? = AC?
Using distance formula, we have:

= (0-3)" +(2—p)* =(0-p)’ +(2-5)°

=9+4+p* -4p=p*+9

=4-4p=0

= 4p=4
=>p=1

Hence, the value of p = 1.
12.  The total number of outcomes is 50. Favourable outcomes = {12, 24, 36, 48}

Required probability = Number of favourable outcomes =4 =2
Total number of outcomes 50 25
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13.  Given volume of a hemisphere: 2425'/, cm® = 4851/2 cm?®
Now, let r be the radius of the hemisphere
Volume of a hemisphere =2/3x nrd
=2/3x nri=4851/2
=%x22/7 xr*=4851/2
R®=4851/2x3/2x7/22=(21/2)®
Thereforer=21/2 cm
So, Curved surface area of the hemisphere = 2 n r2

B O, N
7 2 2 693 sq.cm

14. Given: Tangents PA and PB are drawn from an external point P to two
concentric circles with centre O and radii OA =8 cm, OB =5cm
respectively. Also, AP =15 cm

To find: Length of BP

Construction: We join the points O and P.

Solution: OA L AP; 0B 1L BP
[Using the property that radius is perpendicular to the tangent at the point of contact of
a circle]
In right angled triangle OAP,
OP%2=0A2+ AP?  [Using Pythagoras Theorem]
= (8)?+ (15)* =64 + 225 = 289
S.0P=17cm
In right angled triangle OBP,
OP? = OB? + BP?
BP? = OP? - OB?
= (17)% - (5)% = 289 - 25 = 264
". BP = \264 = 266 cm .
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15. Given: ABC is an isosceles triangle, where AB = AC, circumscribing a circle.

To prove: The point of contact P bisects the base BC.

i.,e. BP=PC

Proof: It can be observed that

BP and BR ; CP and CQ; AR and AQ are pairs of tangents drawn to the circle

from the external points B, C and A respectively.

So, applying the result that the tangents drawn from an external point to a circle, we get

BP = BR - (i)
CP = CQ — (i)
AR = AQ - (iii)

Given that AB = AC

= AR+ BR =AQ + CQ

= BR = CQ [from (iii)]

= BP = CP [from (i) and (ii)]
.". P bisects BC.

Hence proved.

OR

Given: The chord AB of the larger of the two concentric circles, with centre O, touches
the smaller circle at

C.

To prove: AC =CB

Construction: Let us join OC.

\ \

.0C 1L AB —-- ()
(Using the property that the radius of a circle is perpendicular to the tangent at the point
of contact)
For the larger circle, AB is a chord and from (i) we have OC L AB
.". OC bisects AB
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(Using the property that the perpendicular drawn from the centre to a chord of a circle
bisects the chord)
. AC=CB

16.  Given, OABC is a square of side 7 cm

i.,e. DA=AB=BC=0C=7cm

.". Area of square OABC = (side)? = 72 = 49 sq.cm
Given, OAPC is a quadrant of a circle with centre O.
.". Radius of the sector=0A=0C=7cm.

Sector angle = 90°

.". Area of quadrant OAPC 90°/360° x m r?

1 22 5 A7
=—Xx—xX(7)" =—sq.cm=38.55q.cm
- (7) = q

= Area of shaded portion = Area of Square - OABC Area of quadrant OAPC
=(49-38.5)sq.cm=10.5sq.cm

17.  First three- digit number that is divisible by 7 = 105
Next number=105+7=112

Therefore the series is 105,112, 119,...

The maximum possible three digit number is 999.

When we divide by 7, the remainder will be 5.

Clearly, 999 - 5 = 994 is the maximum possible three — digit number divisible by 7.
The series is as follows:

105,112,119, ..., 994

Herea=105,d=7

Let 994 be the nth term of this A.P

a,=a+(n-1)d

994 =105+ (n-1)7

(n-1)7 = 889

(n-1) =127

n=128

So, there are 128 terms in the A.P.

Sum = n/2 {first term + last term}

=128/2{a, + a,,5}

= 64{105+994} = (64)(1099) = 70336

18.  Given quadratic equation is 3x? — 2kx +12 =0
Herea=3,b=-2kandc=12
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The quadratic equation will have equal roots if A=0

b2-4ac=0
Putting the values of a,b and ¢ we get

(2k)* —4(3)(12)=0

= 4k*-144 =0
— 4k’ =144
2 =12% 3

Considering square root on both sides,
k=1\36=£6
Therefore, the required values of k are 6 and -6.

19. K P |

|
1

L
f
A (x,y)

Let the co-ordinates of point P be (x, y)

Then using the section formula co-ordinates of P are.

Since P lies on x+y=0

—4K +3 8K -5
K+1 + K+1 0

4K-2=0
K=2/4
K=%

(-4,8)
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20.

34 {

The area of a triangle , whose vertices are (x,, Y,), (X, ¥,) and (x,, y,) is

] v L |
AZE X5 Y3 1=5 x{yaex Ay i, vy, ARy, s Xy
X; y; |

Substituting the given coordinates

Area of triangle = %2 |1(p-7) + 4(7+3) + (-9)(-3-p)|
On solving -

p=-3o0r-9

Ans hence the value of p=-3 or -9

21.  Let ABCD be a parallelogram such that its sides touching a circle with centre O.
We know that the tangents to a circle from an exterior point are equal in length.

0 R o
]
|
s
&
0 o
A P B

AP = AS [From A] ...(>i)

BP = BQ [From B] ...(ii)

CR = CQ [From C] ...(iii)

and, DR = DS [From D] ...(iv)
Adding (i), (ii), (iii) and (iv), we get
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AP+BP+CR+DR=AS+BQ+CQ+DS

(AP+BP)+(CR+DR)=(AS+DS)+(BQ+CQ)

AB+CD = AD+BC

2AB=2BC [ ABCD is a parallelogram therefore AB=CD and BC = AD]
AB=BC

Thus, AB=BC=CD=AD

Hence, ABCD is a rhombus.

OR

A circle with centre O touches the sides AB, BC, CD, and DA of a quadrilateral ABCD at
the points P, Q, R and S respectively.

TOPROVE: LAOB+ LCOD=180and, LAOD+ LBOC=180

%"— r -“*

D . — C
|/ \x’P"
f a8~ \/J

LXo {/
‘ Wx s f
1 0N
\ //2 3\".‘ (o
"\ "\ 4
3 __:‘("."
A P e

CONSTRUCTION
Join OP, 0Q, OR and OS.

PROOF
Since the two tangents drawn from a external point to a circle subtend equal angles at
the centre.
Therefore L1=L72 L3=L4,,L5=L6,LT7=LS8
Now L 1+/L2+/L3+L 4+, 5+, 6+L7+L8=2360°
[Sum of all the angles subtended at a point is 360
2(L2+ L 3+L6+L7)=360and2( L 1+ L 8+ L4+ L 5)=360°

[ L2+/,3=LA0B, L6+L7=/,LCOD]
[L1+L8=LA0Dand L4+, 5= LBOC]

/L AOB + L COD =180°
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/_AOD + L BOC =180°
Hence Proved

22.

Given: radius of cyl=radius of cone=r=6cm
Height of the cylinder=height of the cone=h=7cm
Slant height of the cone= |
\77+6.6
= 85
Total surface area of the remaining solid
= curved surface area of the cylinder + area of the base of the cylinder + curved surface
area of the cone
(2rrh + 1 + murl)
=2x22/7x6Xx7+22/7x6.6+22/7x6x 85
=377.1 +132/785cm?
OR
Volume of the conical heap=volume of the sand emptied from the bucket.
Volume of the conical heap=
% 1r*h = 1/3mr?x 24cm? (height of the coneis24)--—---- (1)

Volume of the sand in the bucket = nir*h
=1(18)?32 cm? - (2)
Equating 1 and 2
% Tur? x 24 = 1(18)?32
r’=(18)32x 3
24
r = 36cm
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23. [Use n=22/7]

Area of the shaded region=
Area of sector POQ-Area of sector AOB
L gR? - & gr?

360 360
Area of Shaded region = 30/360 x 22/7 x (7% - 3.5?)
=77/8 cm?
24.

4x* —4ax+(a* —b*)=0
= (4x* —4ax+a’)-b*=0

=[(2x’)-2.2xa+a’ |-b*=0

= (2x—a)2]-b2=o

=[(2x-a) —b—|[(2x—a)+b]=0
[(2x-a)-b)=0or[(2x-a) +b]=0

x =(a+bh)/2 ; x = (a-b)/2

25.  Given: Position of kite is B.
Height of kite above ground= 45 m
Angle of inclination = 60
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Required length of string = AB
Kite
B

G

45m

In right angled triangle AOB,

sinA =@
AB

=sin60° = E
AB

B _as
2 AB
45%x2 90
—> AB=—+=—=—7+==30+/3m
I

Hence, the length of the stringis 30V3 m

26.
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27. Letaand d respectively be the first term and the common difference of the AP.
We know that the nth term of an AP is givenby a"=a+ (n - 1)d
According to the given information,

Ac=1+2a,

a+(16-1)d=1+2[a+ (8- 1)d]

a+15d=1+2a+14d

—a+d=1..(1)

Also, it is given that, a,, = 47

a+(12-1)d =47

a+11d=47..(2)

Adding (1) and (2), we have:

12d = 48

d=4

From (1),

—a+4=1

a=3
Hence,a,=a+(n-1)d=3+(n-1)(4)=3+4n-4=4n-1
Hence, the n" term of the AP is 4n — 1.

28.  Total number of outcomes=52

(i) Probability of getting a red king

Here the number of favourable outcomes=2

Probability = no.of favourable outcomes
total number of outcomes

=12/52
=3/13

(iii)Probability of queen of diamonds
number of queens of diamond=1,hence

Probability = no.of favourable outcomes
total number of outcomes

1/52
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Here, R =28 cm and r =21 cm, we need to find h.
Volume of frustum = 28.49 L = 28.49x1000 cm? = 28490 cm?®
Now, Volume of frustum = nA/3 (R%+Rr+r?)
On putting values -
h=28490x21 = 15
22x 1813

Height of bucket is 15 cm.

30. Given :-

AB is the hill having h metre height

DC the tower having 50 meter height.
Angle ACB is 60° and Angle DBC is 30° .
The height of hillH=50+y m

Taking the triangle DBC .

Here Perpendicular is 50m ( DC ) and Base is x m(CB)
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Angle DCB is 90° and angle DBC is 30° .

- perpendicular
= [-Elll(()) = T

= tan(30) = =

= 503 = x

Now base of triangle DBC is equivalent to the base of triangle ABC.

Now taking triangle ABC

Here Perpendicular is AB( H meter ) and base is CB(50v3 m)

Angle ABC is 90° and Angle ACB is 60°

== tan(f) = M

base
= tan(60) = L,_
503
H
—_ \/§ =
50v/3

: = /3 x50./3=H

=2 33¢50 =H

o ;= 150=H

31.  Given: AB is a tangent to a circle with centre O.

To prove: OP is perpendicular to AB.
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Construction: Take a point Q on AB and join 0Q.

Proof: Since Q is a point on the tangent AB, other than the point of contact P, so Q will
be outside the circle.

Let OQ intersect the circle at R.

Now 0Q = OR + RQ

0Q >O0R 0Q > OP [as OR = OP]

OP<0Q

Thus OP is shorter than any other segment among all and the shortest length is the
perpendicular from O

on AB.

OP AB. Hence proved.

32.  Let the number of books bought be ‘x’'.

80
The cost of each book = Rs. x

If he would have bought 4 more books,
80
The cost of each book = Rs. (x+4)

80 80
T T (z+4) — 1

(80r+320-80z) _ 4
(r244x) -

22 +4x =320
22 +42-320=0
22 4+ 20z — 162 — 320= 0
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x(x+20)—-16(x+20) =0

(x +20)(zx—16) =0
r+20=00R z—-16=0

r=0-200R =0+ 16

r=-20 OR =z =16
As, the number of books cannot be negative, so, -20 is discarded.
The number of books he bought = 16

33.

Given: S,y = -240anda =7
S, = n/2 [2a+(n-1)d]

S,, =20/2 [2 x 7 +19d] = -240
On solving,

10(14 + 19d) = -240

19d = -38

d=-2
a,=a+23d=7+23(-2)

a,, =-39

34.

Radius of hemi-sphere =7 cm

Radius of cone =7 cm

Height of cone = diameter = 14 cm

Volume of solid = Volume of cone + Volume of Hemi-sphere
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=Ysnrth+% nrd

=% nr(h+2r)

= X 22/7 x 49 (14+14)
=% x22/7 x49 x 28
=4312/2 cm?
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CBSE Maths 2011

1)  All questions are compulsory.
The question paper consists of 34 questions divided into 4 sections A, B, C and D.

2) Section A comprises of ten questions of 01 mark each, Section B comprises of eight
questions of 02 marks each, Section C comprises ten questions of 03 marks each
and Section D comprises of six questions of 06 marks each.

3) All questions in Section A are to be answered in one word, one sentence or as per
the exact requirement of the question.
There is no overall choice. However, internal choice has been provided in one

2) question of 02 marks each, three questions of 03 marks each and two questions of
06 marks each. You have to attempt only one of the alternatives in all such
questions.

5) In question on construction, drawing should be near and exactly as per the given
measurements.

6) Use of calculators is not permitted.

Questions -

SECTION A

1. The roots of the equation x>~3x-m(m+3)=0, where m is a constant, are:

2. If the common differences of an A.P. is 3, then a20-a15 is:
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3. In figure, O is the centre of a circle, PQ is a chord and PT is the tangent at P. If ZP0OQ
=70° then £LTPQ is equal to

4. In Figure,, AB and AC are tangents to the circle with centre O such that ZBAC = 40°.
Then £BOC is equal to

5. The perimeter (in cm) of a square circumscribing a circle of radius a cm, is

6. The radius (in cm) of the largest right circular cone that can be cut out from a cube of
edge4.2cm s

7. A tower stands vertically on the ground. From a point on the ground which is 25 m
away from the foot of the tower, the angle of elevation of the top of the tower is found
to be 45°. Then the height (in meters) of the tower is m.

8. If P(a2, 4) is the mid-point of the line-segment joining the points A (-6, 5) and B(-2, 3),
then the value of a is

Downloaded from www.padhle.in



9. If A and B are the points (-6, 7) and (-1, -5) respectively, then the distance. 2AB is
equal to

10. A card is drawn from a well-shuffled deck of 52 playing cards. The probability that
the card will not be an ace is

SECTION B

11. Find the value of m so that the quadratic equation mx (x - 7) + 49 = 0 has two equal
roots.

12. Find how many two-digit numbers are divisible by 6.

13. In Figure 3, a circle touches all the four sides of a quadrilateral ABCD whose sides
are AB =6 cm, BC =9 cm and CD = 8 cm. Find the length of the side AD.

. (
B

. \f/o

A £}

P

R

14. Draw a line segment AB of length 7 cm. Using ruler and compasses, find a point P
on AB such that AP/AB= 3/5.
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15. Find the perimeter of the shaded region in Figure 4, if ABCD is a square of side 14
cm and APB and CPD are semicircles. [Use t = 22/7 ]

D (
- 2
A B

16. Two cubes each of volume 27 cm?® are joined end to end to form a solid. Find the
surface area of the resulting cuboid.

(EITHER Q.15 OR Q.16)

17. Find the value of y for which the distance between the points A(3, -1) and B(11,y) is
10 units.

18. A ticket is drawn at random from a bag containing tickets numbered from 1 to 40.
Find the probability that the selected ticket has a number which is a multiple of 5.

SECTION C

19. Find the roots of the following quadratic equation: x2-35x+10=0

20. Find the A.P. whose fourth term is 9 and the sum of its sixth term and thirteenth
term is 40.

21. In Figure 5, a triangle PQR is drawn to circumscribe a circle of radius 6 cm such that
the segments QT and TR into which QR is divided by the point of contact T, are of
lengths 12 cm and 9 cm respectively. If the area of APQR = 189 cm 2, then find the
lengths of sides PQ and PR.
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12cm

9cm

9cm R

22. Draw a pair of tangents to a circle of radius 3 cm, which are inclined to each other at
an angle of 60°.

23. A chord of a circle of radius 14 cm subtends an angle of 120° at the centre. Find the
area of the corresponding minor segment of the circle. Use t = 22/7 and v3=1.73.

24. An open metal bucket is in the shape of a frustum of a cone of height 21 cm with
radii of its lower and upper ends as 10 cm and 20 cm respectively. Find the cost of milk
which can completely fill the bucket at Rs. 30 per litre. [Use i = 22/7]

25. Point P(x, 4) lies on the line segment joining the points A(-5, 8) and B(4, -10). Find
the ratio in which point P divides the line segment AB. Also find the value of x.

26. Find the area of the quadrilateral ABCD, whose vertices are A(-3, -1), B (-2, -4),
C(4,-1)and D (3, 4).

27. From the top of a vertical tower, the angles of depression of two cars, in the same
straight line with the base of the tower, at an instant are found to be 45° and 60°. If the
cars are 100 m apart and are on the same side of the tower, find the height of the tower.
[Use v3=1.73]
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28. Two dice are rolled once. Find the probability of getting such numbers on the two
dice, whose product is 12.

SECTIOND

29. Prove that the tangent at any point of a circle is perpendicular to the radius through
the point of contact.

30. The first and the last terms of an A.P. are 8 and 350 respectively. If its common
difference is 9, how many terms are there and what is their sum?

31. A train travels 180 km at a uniform speed. If the speed had been 9 km/hour more, it
would have taken 1 hour less for the same journey. Find the speed of the train.

32. In the given figure, three circles each of radius 3.5 cm are drawn in such a way that
each of them touches the other two. Find the area enclosed between these three circles
(shaded region). [Use m = 22/7 ]
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33. Water is flowing at the rate of 15 km/hour through a pipe of diameter 14 cminto a
cuboidal pond which is 50 m long and 44 m wide. In what time will the level of water in
the pondrise by 21 cm?

34. The angle of elevation of the top of a vertical tower from a point on the ground is
60°. From another point 10 m vertically above the first, its angle of elevation is 30°. Find
the height of the tower.
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CBSE Maths 2011

Solutions:

1.

Given quadratic equation: x2-3x-m(m+3)=0.
It can be written as
x*={(m+3)-m}x-m(m+3)=0
x2=(m+3)x+mx-m(m+3)=0
x{x-(m+3)}+mf{x-(m+3)}=0

(x + m){x- (m + 3)}=0

Therefore, x =-m and x = (m + 3) are the zeroes of the equation.

2.

Let a be the first term of the A.P. and d be the common difference.
nth term of an A.P. = a =a+(n-1)d

a20-a15=[a+ (20 -1)d] - [a+ (15 -1)d]

=19d - 14d

= 5d

=5x3
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3.

Consider the triangle in the circle. i.e., AOPQ:

OP = 0Q (as both are radii of the circle)

= £0QP = ZO0PQ (Equal sides of a triangle have equal angles opposite to them)
ZP0OQ+ £0OPQ + Z0QP = 180° (based on the angle sum property of triangles)
= 70°+2£0PQ=180°

=2/0PQ=180°-70°=110°

= £Z0PQ = 55°

The tangent is perpendicular to the radius through the point of contact.

. ZOPT =90°

= ZOPQ+ £TPQ=90°

= 55°+ LTPQ =90°

= £ZTPQ =90° - 55° = 35°.

4,

The tangent to a circle is perpendicular to the radius through the point of contact.
. ZABO = ZACO =90°

In quadrilateral ABOC, according to the angle sum property:

ZABO + £ZBOC + ZACO + £BAC = 360°

= 90° + £BOC + 90° + 40° = 360°

= /BOC + 220° = 360°

= £ZBOC =360° - 220° = 140°.
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5.

Let the radius of the circle be ‘a’ cms

The diameter of the circle becomes two times the radius

2xacm=2acm.

Therefore, the side of the circumscribing square = Diameter of the circle = 2a cm.

.". Perimeter of the circumscribing square = 4 x 2a cm = 8a cm.

6.

In a cube, the largest right circular cone has a diameter that is equal to the side of a
cube.

Similarly, its height is equal to the side of the cube.
So, if the radius of the cone is r cm,
. 2r=4.2cm.

=>r=422cm=2.1cm.

7.

In the figure above AB is the tower and C is the point on the ground 25 m away from the
foot of the tower in such a way that ZACB = 45°.

Therefore, in AABC,
tan 45° = AB AC
=1=AB25
=AB=25m

Therefore, the height of the tower AB is 25 m.
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8.

P(a2, 4) is the mid-point of the line segment joining points A (-6, 5) and B (-2, 3).
.". Coordinates of the point P can be found by using the midpoint formula.

P =(-6+(-2)2, 5+32)=(-82, 82) = (-4, 4)

Given that P(a2,4) is the mid-point, therefore

(-4,4) = (a2,4)

So, the value of ais -8.

0.

Given that the coordinates of the points A and B are (-6, 7) and (-1, -5) respectively.
AB = (-6-(-1)*(7~(-5)

= (-6+1)*+(7+5)?

= (-5)*+(12)?

=25+144

=169

=13

S 2AB=2x13=26.

Hence, the distance 2AB is 26 units.
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10.

Number of ace cards in a deck of 52 playing cards is 4.
.". Number of non-ace cards in the pack = 52 - 4 = 48
Assume E as the event of drawing a non-ace card.
Total number of possible outcomes = 52

Number of favourable outcomes = 48

P(E) = Number of favourable outcomesTotal number of outcomes = 4852=1213.

11.

we have to find the value of m so that the quadratic equation mx(x-7)+49=0 has two
equal roots.

ma(x —=T7)+49 =0

max? — Tma +49 =0
Compare above equation with the general quadratic equation ax” + bz + ¢ = 0, we get
a=m, b=-7m, c=49

As we know if the quadratic equation has equal roots then the discriminant will be
equalstoQi.e

b2 — dac =0
= (=7Tm)% —4(m)(49) = 0
= 49m(m —4) =0

implies m=4, 0
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12.

The two digit numbers that are divisible by 6 are 12, 18, 24, ...

Here, Firstterm =a =12
Common differenced =18 — 12 = 6,
Last term =an =96

Since, nth term is given by:
an=a+(n-1)d
96=12+(n-1)6
96-12=(n-1)6
84=6n-6

84+6=6n

90 = 6n

n=15

There are 15 two-digit numbers divisible by 6.

13.

Here, ABCD is a quadrilateral.

, 96

Let us assume that the quadrilateral ABCD touches the circle at points P, Q, R and S.

Thus, AB, BC, CD and AD are tangents to the circle

Property of tangent states that "Tangent drawn from an external point to a circle are

equal in length".

Thus, we get

AP = AS

Let AP = AS =x

Also, BP =BQ,CQ =CR and DR =DS
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Since AP = x

Thus,BP=AB-AP =6 —x
Now,BQ=BP= 6 —x
Also,CQ=CB-BQ="9— (6 —x) =3+
Now, CR=CQ= 3+ =
Also,DR=CD-CR= 8~ (3+x) =5—u
Now,DS=DR=5—x

Finally,

AD = AS +DS

AD=x+5-x

AD=5cm

Thus, length of side AD is 5cm

14.

Step of Construction:
1. Draw a line segment AB = Tem

2.Draw a line from A making an acute angle with line segment AB.

3.Taking A as centre draw an arc cutting A; on the line.

And with the same radius consider A, as a centre and draw another arc cutting line at A,.
Repeat the same procedure an divide the line AX from A into 8 equal parts::

AA), A1 Ay, AgAs, A3 Ay, Ay As, As Ag, AgAr and A Ag

4.Join Ag and B by drawing a line.

5. Draw a parallel line to AgB from Aszwhich divides line segment AB at point P

6. P is the required point such that AP/AB = 3/5.

Construction given below :
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15.

ABCD is a square of side 14 cm. .".
.AB=BC=CD=AD=14cm

There are two semicircles in the square of radius = 14/2 =7 cm

Perimeter of the shaded region = BC + AD + Perimeter of semi-circle APB + Perimeter of
semi-circle CPD

Perimeter of semicircle APB =1/2 x 2ni xradius =1/2x2nx7=22/7 x7 =22 cm.
Perimeter of semicircle CPD = 1/2x 2nt x radius = 1/2x 2nix 7 =22/7 x7 =22 cm.

.". Hence, the perimeter of the shaded region =22 +22+ 14+ 14 =72 cm.
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16.

Volume of one cube, v = 27 em?®

Therefore, side of a cube s = v1/% = 273 = 3 em

Two cubes of the same volume joined together to form a cuboid.
Therefore, the length of cuboid, L = 2s = 6 cm

Width of cuboid (B) = Height of cuboid (H) = s = 3em

Surface Area of cuboid,
SA=2(LB+BH+LH)=2(6x3+3x3+6x3)=2(18+9+ 18) = 90 em?

17.

Coordinates of the given points are A (3,-1) and B (11, y).
Distance between the points A and B = AB = 10 units
S(11-3)%+[y-(-1)]>=10

=(64)+(y+1)%=10

= 64 + (y+1)*=100

=(y+1)?=100-64

=(y+1)*= 36

=>({y+1)=%6

=(y+1)=6or(y+1)=-6
=y=6-1=50r-6-1=-7

Hence, the values of y = 5 or -7.
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18.

Assume the event of drawing a multiple of 5 as E.

Since there are 40 tickets, the total number of outcomes = 40

The outcomes of event E are 5, 10, 15, 20, 25, 30, 35 and 40.

So, the number of favourable outcomes of event E = 8

Probability that the selected ticket has a number that is a multiple of 5:
P(E) = Number of favourable outcomesTotal number of outcomes
=840

=15

Hence, the probability of drawing a ticket which is a multiple of 5 = 15.

19.

Compare the given quadratic equation with the standard form of quadratic equation i.e.,
ax’+bx+c=0.

a=1,b=-35c=10
D =b%-4ac

= (-35)2-4x1x10

= 45-40

=5

. x = (-btD)/2a

= 351+V5/2x1

=35+v5/2 OR  35-V5/2

Downloaded from www.padhle.in



20.

Assume the first term of the A.P. as 'a' and the common difference as 'd'.

4thterm of the A.P. =t4= 9.

The sum of the sixth and thirteenth term is 40 =t6+t13= 40.

Ift4=9

=a+ (4-1)d=9[tn=a+(n-1)d]

16+ t13=40
={a+(6-1)d}+{a+(13-1)d} =40
={a+5d}+{a+12d} =40

=2a + 17d = 40 - 2)

Solving the linear equations (1) and (2)
From (1):

a=9-3d

Substituting the value of ain (2):
2(9 - 3d) + 17d = 40

= 18+11d =40

= 11d =22

=>d=2

..a=9-3x2=3

Hence, the given A.P.=a,a+d,a+2d..,wherea=3andd = 2.

So,the A.P.is3,5,7,9 ..
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21.

Since the triangle is circumscribing the circle, the circle is the incircle of the triangle. All
the sides of the triangle are tangents to the circle.

Given RT=9cm and QT = 12cm

Since RT and RU are tangents to a circle from a point R, they are equal
Thus RT = RU =9cm

similarly, QT = QS =12cm

LetPS=PU=xcm

radius of circle, r = 6ecm

sides of triangle are:
PQ = (12+x) cm
QR =12+9 =21cm

PR = (9+x) cm

PQ+ QR4+ PR 124-2421494x 4242 ‘
& = = — 111‘){ 1J: é.l:zl_*_;r

Given that area = 189cm?

area = sr
= 189 =5 x 6
189

= § = — = 31.5¢m
6
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thus 21+x =31.5
= x=31.5-21

= x=10.5

Sides of triangle are:
PQ = (12+x) cm = 12+10.5 = 22.5cm
QR =12+9 =21cm

PR = (94+x) cm = 9+10.5 = 19.5cm

22.
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Steps of construction:
1) Draw a circle with O as centre and radius = 3cm.

2) Draw any diameter AOB of this circle.

3) Construct ZBOC' = 60° such that radius OC meets the circle at C'.

4) Draw AM | ABand CN L OC.

Let AM and C'N intersect each other at P.Then, PA and CN intersect each other at P.

Then, PA and PC are the required tangents to the given circle, inclined at an angle of 60°.

23.
The radius of the circle is 14 cm. The subtends angle is 120 degree at the centre.

The area of minor sector is
, ‘ f

.-'11 = TI"I")' X 360

Ay = 2 x (14)% x 25

Ay = 205.33

Area of triangle is

Ay = 3 x r2sinf
Az = 3 x (14)? x sin(120)
A = 84.87

The formula to find the area of minor segment is
A=A - Ay

A = 205.33 — 84.87 = 120.46
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Therefore the area of minor segment of the circle is 120.46 cm?,

24.

Height of frustum of cone, h =21 cm
Radius of lower end, r =10 cm

Radius of upper end, R =20 cm

Volume of frustum of cone = 1/3th(R? + r? + Rr)
Volume of milk required to fill the bucket
=1/3 x 22/7 x 21 x [(20)?+(10)?+20x10]cm?®
=22 x (400 + 100 + 200)

=22 x 700

= 15400 cm?

= 15400/1000 litres

= 15.4 litres

Cost of milk = Rs 30 per litre

Hence, the cost of milk for filling the bucket is Rs (30 x 15.4) i.e. Rs 462.

25.

Given points are
A(-5.8) and B(4.-10)
since A.P and B are collinear. we have

Slope of AP=Slope of BP
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9=xr = x—4
1 |
o=xr = x4
2 7
9=z = x—4

20 —-8=-35—-Tx

9r = =27

= | x= -3

.. Point P is (-3.,4)

Let the point P divides the line segment joining A and B in the ratio m:n

Then, the coordinates of P is given by

()711'2 Fnrr mys+ny, )
m+4n * m+4n

(flm Sn - 10'm+8n)
m+4n * m4n

Butu’(;lm on ) 101 4 811) — (_3’ 1)

m+4n m+n

= Tt =3 = =
= Tm =2nand — 14dm = —4n
= o =27

= | m:n=2: 7|
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26.
The coordinates of ABC'D are A(—3,—1), B(—2,—4),C(4,—1),D(3,4).

Area of quadrilateral ABCD = Area of triangle ABC + Area of triangle ACD
. 1
Area of triangle = §|[x1(y2 —y3) + 2o(ys — 1) + z3(nn — y2)]|
1
Area of triangle ABC = §|[—3(—4 +1)—2(—1+1)+4(-1+4)||
1. 21 :
= 51[9-%— 12)[: = ~ Sq.units
: 1
Area of triangle ACD = §|[—3(—1 —4)+4(4+1) +3(-1+1)]|
1 5
= 5][15+ 20]| = 3? sq. units

. 21 35 .
Therefore, Area of quadrilateral ABCD = 5 + 5 = 28 sq. units

27.

45° \60° B

D
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AB is the tower

The angle of depression of two car in the same straight line with the base of the tower
at an instant are found to be 45 degree and 60 degreei.e. ZACB = 60° and ZADB = 45°

The cars are 100 m aparti.e. CD =100 m

Let CB be x
So, DB = DC+CB = 100+x

In AABC

" Perpendicular
Tanf = —Sgeas——

Tanb0° = 22

BC
3 _ AB
V(; B T
—_
V3r = AB -
In AABD
S __ Perpendicular
Tantl = — 55—
Tand5° = —’1?.
_ AB
1= BD
AB

100+ = AB  — 2
With 1 and 2

100 + 2 = 3z

100 = (V3 — 1)z

100

—— =
(Vid—1)

136.6025 = x

So, V/3(136.6025) = 236.602 = AB
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Hence the height of tower is 236.602 m

28.
List out the sample space of the given experiment

$={1.1)(1.2)(1,3)(1,4)(1,5)(1,6) (21) (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) (5,3) (5,4) (5,5) (5,6)}

Therefore, n (S) = 36

Assume the event of getting the numbers whose product is 12 as E.
E={(26),(3 4)(43).(6,2)}

Therefore, n (E) = 4

Hence, the required probability = n(E)n(S)= 436=19.

29.

(’ 0 "

< > !

A B3
Given : A circle C (0, r) and a tangent | at point A.
To prove: OA L |

Construction : Take a point B, other than A, on the tangent I. Join OB. Suppose OB meets
the circle in C.

Proof: We know that, among all line segment joining the point O to a point on |, the
perpendicular is shortest to |.

OA = 0C (Radius of the same circle)
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Now, OB = OC + BC.
. 0B>0C
= 0B >0A
= 0A<O0B

B is an arbitrary point on the tangent |. Thus, OA is shorter than any other line segment
joining O to any point on |.

Here, OA L |

30.

nth term of AP = a+(n-1)d
where a is the first term, d is the common difference.
350= 8+(n-1)9
342=(n-1)9

n-1 =238

n=39

Number of terms = 39.
Sum =(39/2)(8+350)

= (39/2)(358)

=39*179

= 6981
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31.
Let the speed of the train be zkmph
; ; . 180
The time taken by the train to travel 180km is —h

T

The increased speed is z + 9

The time taken is

z+9

According to the question,

The time taken is Ixﬂ —1

180 180
_ — — =
- LT 9
180 —x 180
e -—J
T x+9

— 180z — z® + 1680 — 9z = 180z
— 2?4+ 92 — 1680 =0

= 2%+ 45z — 362 — 1680 = 0
= x(z +45) — 36(z +45) =0

x = 36, —45

Speed cannot be negative (In this case,)

So The speed of the train is 36kmph
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32.

e Construction:- Draw a line connecting the centres of each pair of adjacent circles

creating a equilateral triangle of side length 7 cm.
Now,

Area of triangle =

=2 x (side)

V3><72

There are four areas inside of this equilateral triangle.

[Three 60° circle sector.]

Area of sector =

’ 5
3601 T

— 60 22 (7 )'3
360 7 \

~J
~J

2
= crn”~

[
S+

72
Area of three sectors = 7T ¢!

Thus, area of Shaded portion = area of equilateral triangle - area of three sectors

A0V3 _ 1T _ 1.97¢m?
: - R
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33.
radius=7cm=7/100

h=21cm=21/100m

volume of pipe = volume of pond
nir’h=Ixbxh
22/7x7/100%x7/100xh=50x44x21/100
22/100%x7/100xh=50x44x21/100
h=50x44x21x100x100

22x7x100
h=30000m
h=30km

height of pipe = distance travelled by water

time=distance/speed
time=30/15

time=2 hours

34.
P
h-10
hm il 2N
10m
10m
o
] A
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Let the height of the tower be h cm.

Now, In APAB,
tan 60[J =%
Sap=k . (1)
V3

And, In APCD
tan 30 =%

1 _ h-10
gﬁ" cD
=CD=3(-100 ... (2)

Since, AB = CD, SO, equation (2) becomes,
AB=\3(h-10) .. (3)

Equating equation (1) and (3), we get,
5%=J&h—w)

=h=3(h—10)

=2h =30

=2h=15cm

Hence, the height of the tower will be 15 cm.
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