Time: 3 Hours
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No. Question (VSA) , (|\S/|2 ::(s (i;lt\alrll)( S2 ; &::ks Marks Weightage
1 Mark

1. | Remembering 2 2 2 2 20 25%

2. | Understanding 2 1 1 4 23 29%

3. | Application 2 2 3 1 19 24%

4. | High Order Thinking Skills - 1 4 - 14 17%

5. | Inferential and Evaluative - - - 1 4 5%

Total 6x1=6 6x2=12 | 10x3=30 8x4=32 80 100%

Time allowed: 3 hours

General Instructions:

(i) All question are compulsory

Maximum marks: 80

(ii) The question paper consists of 30 question divided into four section A, B, C and D.

(iii) Section A contains 6 questions of | 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 three questions of 4 marks each. You have to attempt only one of the

alternatives in all such questions.
(v) Use of calculators is not permitted.




SECTION - A

If p, g, r are zeroes of p(x) = 9x° - 3x* - 7x + 1, then find the value of p~' + 7! + r1.
2. Find the value of g, if the distance between the points A(-3, -14) and B(a, -5) is 9 units.

. Find the median of following distribution :
3,5,7,4,2,4,3,1,4,7

4. If tan(3x + 30°) = 1, then find the value of x.

5. 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.

If one of the zeroes of the quadratic polynomial (k - 1)x + kx + 1 is -3, then find the value of k.

SECTION - B

7. Find the quadratic equation, if x = \EL J5+5+..c0 and x is a natural number.

cesare (t,t-2), (t+2,t+2)and (t+3, t), is independent of ¢.

8. Prove that the area of triangle whose verti

9. Find the height of a tower if the angle of elevation of top of tower is 60° and the horizontal distance from eye
to the foot of the tower is 100 m.

10. Construct the frequency distribution table for the given data.

Marks Number of students
Less than 10 14
Less than 20 22
Less than 30 37
Less than 40 58
Less than 50 67
Less than 60 75

11. Find the 20t term of the sequence 7, 3, - 1, = 5....
12. An hour glass is made using identical double glass cones of diameter 10 cm each. If total height is 24 cm,
then find the surface area of the glass used in making it.



SECTION - C

13. Solve graphically, the pair of equations 2x + y = 6 and 2x - y + 2 = 0. Find the ratio of the areas of the two
triangles formed by the line representing these equations with X-axis and the lines with Y-axis.

14. Ina AABC, let P and Q be points on AB and AC respectively such that PQ||BC. Prove that median AD bisects
PQ.

15. From a thin metallic piece, in the shape of a trapezium ABCD in which AB || CD and 1 !
ZBCD = 90°, a quarter circle BFEC is removed (see figure). Given AB = BC = 3.5 g

cm and DE = 2 cm, calculate the area of remaining (shaded) part of the metal sheet.

[User?z] S <
2z

OR

In the given figure, ABC is a quadrant of a circle of radius 28 cm and a semi-circle is
drawn with BC as diameter. Find the area of the shaded region.

16. Find the value of k, if the mean of the following distribution is 20.

x 15 17 19 20 +k 23
¥ 2 3 4 5k 6
OR
From the following frequency distribution, prepare the “less than” ogive.
Rainfall (in cm) 5-15 15-25 25-35 35-45 45-55 55-65
Number of days 22 10 8 15 5 6

Prepare a cumulative frequency table of less than type and draw an ogive.
17. Draw a circle of radius 4 cm. Draw two tangents to the circle inclined at an angle of 60° to each other.

18. Prove that /3 + /5 is an irrational number.

19. The vertices of a AABC are A(7, 8), B(4, 2) and C(8, 2). The mid-point of the side BC is (6, 2). Show that the
median AD divides the AABC into two triangles equal in area. Also, find the area of AABC to verify your
answer.

20. Seven years ago, Varun's age was five times the square of Swati’s age. Three years hence, Swati’s age will be two
fifth of Varun’s age Find their present ages.



cosecO + cot

21. Prove that : =1 + 2 cot?0 + 2cosec?0 cosb.

cosecO —cot0
OR

sin Acos(90°— A)cos A _ cos Asin(90°— A)sin A
sec(90°—A) cosec(90°— A)

Evaluate : sin Acos A —

22. The sum of first 1, 21 and 3n terms of an AP are S, S and S, respectively. Prove that §3=3 (S, - §)).

OR
The sum of the first term and the fifth term of an ascending AP is 26 and the product of the second term by
the fourth term is 160. Find the sum of the first seven terms of this AP.

SECTION -D

23. A farmer has field in the form of circle. He wants to fencing the field. The field is to be ploughed at the rate
of 20.75 per m™. If the cost of fencing of a circular field at the rate of ¥ 25 per m is ¥ 5500, then

(i) find the length of fencing the circular field.
(ii) find the cost of ploughing the field.
(iii) Which value is depicted by the farmer in fencing the field? [take, n= —273]

24. In AABC, if AD is the median, then show that AB? + AC? = 2 (AD? + BD?).
OR

D, E and F are the points on sides BC, CA and AB respectively, such that AD bisects ZA, BE bisects ZB and
CFbisects ZC. If AB=5 cm, BC =8 cm and CA = 4 cm, then determine AF, CE and BD.

25. The angle of elevation of a cliff from a fixed point is 0. After going up a distance k metres towards the top
of the cliff at an angle of ¢, it is found that the angle of elevation is o, show that the height of the cliff is
k(cos¢—sinpcotar) '
cot®—cota

OR

From a window (h metres high above the ground) of a house in a street, the angles of elevation and depression
of the top and the foot of another house on the opposite side of the street are 8 and ¢ respectively. Show that
the height of the opposite house is k(1 + tan 6 cot ¢)



26. A hollow coneis cut by a plane parallel to the base and the up

27.

29.

30.

per portion is removed. If the curved surface of

the remainder is 8/9 of the curved surface of he whole cone, fined the ratio of the line segments into which
the altitude of the cone is divided by the plane.

OR

In given figures, the top is shaped like a cone surmounted by a hemisphere. The entire top is 5 cm in height

22
and the diameter of the top is 3.5 cm. Find the area it has to colour. (Take n= —7-)

From a pack of 52 cards jacks, queens, kings and aces of red colour are removed. From the remaining, a card
is drawn at random. Find the probability that the card drawn is:

1. ablack queen
ared card

a black jack

a picture card

AC and AD are tangents at C and D, respectively. If ZBCD = 44°, then find ZCAD, ZCBD and ZACD

,
A

Ll o

Find the mean age (in years) from the following frequency distribution:

Age (inyears) | 15-19|20-24|25-29 30-34 [35-39|40-44|45-49 Total
Frequency 3 13 21 15 3 4 2 63

If sin © + sin® @ = 1, then find the value of cos'?0 + 3 cos'% + 3 c0s%0 + cos®0 + 2 cos*0 + 2 cos?0 - 2.
OR
Prove the following identity :
(l+sin6—c056)2_ 1-cos6
1+sin@+cosB) 1+cosO




Solution

7 1
1. Here,pg+qr+rp= —; and pqr = ——9—

g "+r"'——l—+—l—+l
Now, P q b q T
7
_qrtm*pa_"9
par _!
9

2. Given, PA=12cm

We know that, radius is perpendicular to the tangent
at the point of contact therefore, AO L AP.

Now, in right angled APAO,

oP= /( PA) +( AO)? [By Pythagoras theorem]

= \/(12)2 +(52 L. Radius, AO=5cm (given)]
=144 +25

=4/169 =13 cm
Similarly, in right angled APBO, PB = JoP? - OB*

—Ja3)7 - (3% = V1699 =160 = 410 cm

[ Radius, OB=3cm (given)]
3. Wehave3,5,7,4,2,4,3,1,4,7
Arrange in ascending order
1,2,3,3,4,4,4,5,7,7
n=10
5t 4 ™) observation 444
Median = ( ) =—=4
2 2
4. Given, tan(3x + 30°) =1 =tan 45°
= 3x+30°=45° = 3x=15°
= x:=5°
Hence, the value of x is 5°.
5. Total number of possible outcomes = 52
Number of cards that are neither a king nor a queen
=52-(4+4)=44
Total number of favourable outcomes = 44
44 11
*. Required probability = —=—
q pRARy 52 13

6. Since -3 is a zero of the given polynomial.
(k-1)(-3)2+k(-3)+1=0

= 9%-9-3k+1=0=>6k-8 =0=k=

W |



7. Given, x=J;+\/5+VS+...w
Then, x =(v/5+x)

On squaring both sides, we get (\/_S_E JF

= x*=5+x=>x>-x-5=0

Hence, the required quadratic equation is
2-x-5=0

8. Let coordinates of A = (x;, 1) = (¢, t - 2)

Coordinates of B = (x5, ;) = (t + 2, t + 2)

and coordinates of C = (x3, y3) = (t + 3, ).

1
-. Area of AABC = 5 |x1(y2 = y3) + x2(y3 - y1)
+x3 (y1 - y2)|

litr2-n e E- - Db+ +3) {(E-2)
2 - (t+2)}]
» % 2t + (£+2) (2) + (£ + 3)(-4)|
= %|2t+2t+4-4t—12|
=Lig=Lxsg=4
2 2

. Area of AABC = 4 sq units
Hence, area of AABC is independent of t.

9. Let the height of the tower be BC. C
Horizontal distance AB = 100 m

A AR =
n LR = 1p

BC Z)
. tan60°= — A B
100 100 m

BC
B2 s BC <100
= 00 Y3m

Hence, height of the tower is 1003 m.



10. Here, we have the cumulative frequency
distribution of less than type. We observe that the
number of students getting marks less than 10 is 14
and 22 students have marks less than 20.

Therefore, number of students getting marks between
10 and 20 is 22 - 14 = 8. Similarly, the number of
students getting marks between 20 and 30 is 37 - 22
=15 and so on.

Thus, we have the following frequency distribution
table

Marks Number of students
0-10 14

10-20 22-14=8
20-30 37-22=15
30-40 58 -37 =21
40-50 67 -58=9
50-60 75-67=8

11. Given, sequence is 7, 3, -1, - 5, ....
Here,3-7=-4,-1-3=-4,-5+1=-4
So, given sequence is an AP in whicha=7and d=-4.
Since, nth term, a,=a + (n - 1)d
On putting n = 20, we get
a)p=4a+ (20 = l)d
=7+19(-4) [-a=7d=-4]
=7-19%x4=7-76=-69
Hence, 20t term of given sequence is - 69.
12. Let I be the slant height of each cone.

. : 10
Given, radius of each cone = —2—- =5cm

and height of each cone = 2R 12cm
Now, we know that, e
I=\r?+h?
= [=+52+12?
= = \/R; =% [=13cm
Total surface area of one cones = ntrl + 7r?
= x5x 13 + 7 x (5)
= 657 + 257 = 907 cm?
Hence, total surface area of two cones = 2 x 901
= 1801 cm?



13. Given equations are 2x + y=6and 2x-y +2=0
Table for equation 2x + y=6o0ry =6 - 2x is

X 0 1 3
y =6 - Zx 6 4 0
Points B(0, 6) E(1,4) A(3,0)

Now, plot all these points on a graph paper and join
them to get a line AB.

Table for equation 2x -y +2=00ry=2x+2

x 0 -1 1
y=2x+2 2 0 4
Points D(0, 2) C(-1,0) E(1,4)

Now, plot all these points on a graph paper and jojy
them to get a line CE.




It is clear from the graph that pair of equations intersect
at point E(1,4),i.e.x=1and y = 4

Thus, from the graph, we get two triangles AACE
(triangle formed by lines and X-axis) and ABDE
(triangle formed by the lines and Y-axis).

Then, area of AACE =%x ACXPE
1
=—2—x4x4=83q units

1 1
Area of ABDE = 5xBD><QE=Ex4x1 = 2 sq units

. Ratio of areas of AACEand ABDE=8:2=4:1

14. Suppose the median intersects PQ at E.
PQ||BC (given) A
= ZAPE= 4B
andZAQE = £C p Q
(coresponding angles) E \
So, in A’s APE and ABD
ZAPE = ZABD & D
ZLPAE ~ ZBAD (common)
. AAPE = AABD
PE AE .
= — = (1)
BD AD
Similarly, AAQE ~ AACD
Bt i)
CD AD
From (i) and (ii)
PE N QE - PE . QE [+ BD = CD]
BD CD BD BD
= PE=QE .. AD bisects PQ.




15. We have, AB = BC=3.5cm, DE =2 cm,

ZBCD =90"
DC=DE+EC=DE+BC=2+35=5.5cm
[- EC = BC (radii of same quarter circle)]

Height of trapezium, BC =3.5m
Area of the shaded part of the metal sheet
— Area of trapezium ABCD - Area of quarter circle

BFEC

1
- %(AB +CD)BC- n(BC)*

1 22
= l(3.5 +5.5)3.5——X—X (3.5)2
2 4 7

- 15.75 - 9.625 = 6.125 cm?

OR
Area of shaded region = Area of AABC + Area of semi-
circle BEC - Area of quadrant ABDC (1)

Now, Area of AABC = % x ABx AC
= % x 28 28 = 392 cm® ...(ii)

In AABC, (AB)? + (AC)? = (BC)?
= (28)% + (28)2 = (BC)?
= (BC)2=2x(28)2 = BC=28V2cm

a(BCY n (28V2 )
Area of semi-circle BEC =—(——] ==X|—
20 2 2 2
2% 1 2
=—7-—x5-xl4x14x2=616cm ..(1ii)
Area of quadrant ABDC = ;:—(AB)2
2 1 5
=7x2x28x28=616 cm ...(iv)

Using (ii), (iii) and (iv) in (i), we get
Area of shaded region = 392 + 616 - 616 = 392 cm?



16. Table for the given data is

X; fi xifi
15 2 30
17 3 51
19 4 76
20 + k 5k 100 k + 5k?
23 6 138
Total | 3f =5k + 15 | Zfix; =295 + 100 k + 5k

Here, Zf; = 5k + 15 and Zfix; = 295 + 100 k + 5k
Given, mean = 20

We know that, Mean =§?

295 + 100k + 5k*
5k +15 =20

295 + 100k + 5k2 = 20(5k + 15)
295 + 100k + 5k? = 100k + 300
295 + 100k + 5k - 100k - 300 = 0
5k2-5=0 = k*-1=0
(k+1)(k-1)=0
Ifk+1=0,thenk=-1
Ifk-1=0,thenk=1
Here, negative value of k is not possible
Hence, the required value of k is 1.

OR
Let us first prepare the less than cumulative frequency

distribution as given below.

I A



Rainfall | Number Rainfall | Cumulative

(in cm) of days (in cm) frequency
5-15 22 less than 15 22
15-25 10 less than 25 | 22 + 10 =32
25-35 8 less than 35 | 32 +8 =40
35-45 15 less than 45 | 40 + 15 =55
45-55 5 less than 55 | 55+ 5 =60
55-65 6 less than 65 | 60 + 6 = 66

Now, take upper limits along the X-axis and cumulative
frequencies along Y-axis, on graph paper. Then,
plot the points (15, 22), (25, 32), (35, 40), (45, 55),
(55, 60) and (65, 66), on graph paper and join them by
a freehand smooth curve.

:),5 70T
1 60-4-
g 50T
& 4o+
L

2 30T
‘a 20-1—

=
§ 10--& | 1 | 1 A

@)

T T 1 1 T +—>X
15 25 35 45 55 65
Upper limit —

17. Steps of construction :
Step 1 : Draw a circle with centre O and radius 4 cm.

Step 2 : Draw any diameter AOB.

Step 3 : Take a point P on the circle such that

ZAOP = 60°.

Step 4 : Draw PQ L OP and BE 1 OB. Let PQ and BE

intersect at R.
Hence, RB and RP are the required tangents.



18. Let us assume, to the contrary that \/5 F \/5 is ¢
rational number.

\/§+\/—=§,q¢0andp,qez

= 3=2_s
q

Squaring both sides, we have

2
3= 45252
q q

2 2
= 2\/§£=%—+5—3 = 2J§£=P_2+2
9 q 9 q

7
= J— -1 P—+2 = rational
2p\ 4%

which contradicts the fact that \/g is irrational.

Hence, /3 + /5 is irrational.

19. Given points are A(7, 8), B(4, 2) and C(8, 2) anc
mid-point of BC is D(6, 2), (say D).

1
-+ Area of A =5|[x1(y2 —¥3)+x,(y;—y)

+x3(y, = y,)]|
. Area of AABD =%|[7(z—z)+4(2—8)+6<8—2)1|

1
=EI[O-24+36]|=6squnits

A oEAADC =%| [7(2-2)+6(2-8) +8(8-2)] |

1
=E|[0—36+48] |= 6 sq units



‘. Area of AABD = Area of AADC
1
Also, area of AABC = [[7(2-2)+4(2-8)+8(8-2)] |

1
= 1[0-24+48][=12 sq units

i.e., area of AABD = area of AADC =%(area AABC)

20. Seven years ago, let Swati age be x, then Varun’
age = 5x? years
. Swati’s present age = (x + 7)

and Varun’s present age = (5 2 +7)
Three years hence, we have,

Swati’s age = (x+7+3)=(x+ 10)
Varun’s age = (5x2+7+3)= (5x% + 10)

According to the question, x + 10 = %(sz +10)
= x+10=2+2+4
= 2x%-x-6=0
= 2x%-4x+3x-6=0 [by factorisation|
= 2x(x-2)+3(x-2)=0
= (2x+3)(x-2)=0
= x-2=0 or 2x+3=0
=3

= x=2 or XxX=—
E 2

-3 . ;
But x # e as x > 0 [since, age cannot be negative]

. x=2
Hence, Swati’s present age = (2 + 7) = 9 years
Varun’s present age = [5 X (2)? + (7)] = 27 years

1 cos0

2. LHS. = cosec O+ cot0 _ sin® Sin@
cosec O —cot0 1 cos 0

sin® sin®

_ (1+co0s8)/sin6 _ 1+cos©
(1—cosB)/sin®@ 1—cosH




_ 1+cos@ " 1+cos® (1+ cos0)?
" 1-cos® 1+cos® 1—cos? 0
[- (a-b)a+b)=a®-V
_1+cos‘°‘0+2cose 1 cos’® 2cosH
sin? @ sin?@ sin’@ sin’0
= cosec? 0 + cot? 0 + 2 cosec? § cos O
=1+ cot? 0+ cot? 0 + 2 cosec O cos O
[+ cosec? @ =1+ cot?6]
=1+2cot?0 + 2 cosec2 0 cos 8 = R.HLS.
OR
) -
We have, sin A cos 4 — >0 Acas(P0°—A)cos i
sec(90°— A)
_cos Asin(90° - A)sinA
cosec (90°—A)

i sin Asi inA
=sinAcosA— SNAsinAcosA cosAcosAsinA

cosec A secA

=sinAcos A =sinAcos A sin A - cosA
cosec A secA

=sin A cos A

=~ 8in A cos A (sin? A + cos? A)
=sin A cos A

~SinAcosA =0
22. Let a be the first term and d be the common

difference of given AP. '
According to the question,

5, =S, = 'E’[za+(n-1)d]
%=, = 322[2a+(zn—1)d1 .. (ii)

and $;=S5;,= 523[2a +(3n-1)d] ...(iii)

2n n o
Now, SZ—SI=—2—[2a+(2n——1)d]—5[2a+(n 1)d]



= —;-[Z{Za +(2n —1)—d] —{2a+(n—-1)d}]

= %[Za +(3n-1)d]
. 38, =S8,)= %[2(1 +(G3n=1)d]

= 3(5,-51)=S3 [using eq. (iii)]
or S3=3(S;-S)) Hence proved
OR
Let a and d > 0 be the first term and common difference
of given AP. According to the given condition, we have

a, +as= 26
= a+a+(5-1)d=26
= 2a+4d =126
= a + 2d = 13 [dividing both sides by 2] sad)
Also, we have a, x ag =160
= (a+d)x(a+3d)=160
= (13-2d+d)(13-2d+3d)=160 [from eq. (i)]
= (13-d)(13+d) =160
= (13)2- (d)? = 160
= d?=169-160 = d?=9 = d=%3
Butd>0 .. d=3
On putting d = 3 in (i), we get
a+(2x3)=13
= a=13-6=7
Now, the sum of first seven terms,

S, =Z{2xa+(7-1d]

7
=5[2x7+6x3]

7%32

7
=5“4+18]= =112



23. (i) Given, total cost of fencing = ¥ 5500
and rate of fencing per metre = I 25

ki Total cost
Length of fencing = Rate of fencing per metre

5500__220

(ii) Circumference of the circular field
= Length of the fence
22
= Dmr=220 => 2x—7—xr=220
220%7
e §

2X%X22
i.e., Radius of the circular field = 35 m
Area of the circular field = nr?

r=35m

r=

7 x(35)° = 7x35x35 22X 5% 35 = 3850 m*

Now, cost of ploughing at the rate of ¥ 0.75 per m?
=3 3850 x 0.75 =¥ 2887.5

Hence, total cost of ploughing the field is ¥ 2887.5

(iii) Security and separate the boundary of a field.

Artist believes in self employment, which gives self

respect and dignity of labour.

24. Draw AE 1 BC
In right angled AAED, using Pythagoras theorem,
AD?= AE? + ED? (i)
A

In right angled AAEB, using Pythagoras theorem
AB* = AE* + BE* = AF? + (BD - ED)?
[*~BE = BD - ED]
= AE’ + BD? + ED* - 2BD - ED
[+ (a -b)*= a* + b* - 2ab)
= (AE* + ED*) + BD* - 2BD - ED
. AB?=AD?+BD?-2BD-ED [From Eq. (i)] ...(ii)
In right angled AAEC, using Pythagoras theorem,
= AC*= AE* + EC* = AE* + (ED + DC)*
[-ED = ED + DC])



= AE® + ED* + CD*=2ED - DC ...(ii)
On adding Eqgs. (ii) & (iii), we get

= AB*+AC*=2AD?+2BD?

= ABY+AC?=2 (AD*+ BD) Hence proved.

OR
Given, in AABC, CF bisects ZC
We know that the internal bisector of an angle of a
triangle divide the opposite side internally in the ratio
of the sides containing the angle.
AF AC
FB BC
P ... (- FB= AB - AF = 5 - AF]
5-AF 8
AF 1

5_AF 2
= 2AF=5-AF = 2AF+AF=5 = 3AF=5
AF=§cm
3

Again, in AABC, BE bisects ZB
AE_AB
EC BC
4-CE _5

CE 8

= 8(4-CE)=5CE = 32-8CE=5CE
= 32=13CE

s. CE=—cm

[by above theorem]

Similarly, in AABC, AD bisects ZA
. BD AB BD 5

i = = =—

DC AC 8-BD 4
= 4BD=5(8-BD) = 4BD=40-5BD
= 9BD =40

X BD= -@ cm
9

Hence AF = g cm, CE=% cm and BD = % cm



25. Let AB be the cliff and O be the fixed point such
that the angle of elevation of the cliff from O is 0, i.e.,
ZAOB = 0. Let ZEOC = ¢ and OC = k metres. From
C draw CD and CE perpendiculars on AB and OA
respectively. Then, ZDCB = a, let h be the height of
the cliff AB.

§k CAx Dl
0 A
In AOCE, we have
CE . . CE -
e o =— = CE=ksin
sind = - = sin¢ 3 ¢ (i)

OE OE
and cos¢= E = cosP = 5 = OE =kcosd

In AOAB, we have

AB h h
e tanf=— = OA=——
tan® A =% i OA tan®

—»  OA = hcotd = OE + EA = hcot9
—  EA = hcot® — OE = hcot8 — kcos¢p  (using (ii))

In ABCD, we have

CD AE -
it T [- CD = AE]
el BD = R AB—-AD

— hcot@—kcos¢ (asing i)

h—ksin¢
hcota - ksind cota=hcot® - kcos ¢
hcot®-hcoto=kcosd-ksindcota
h (cot 6 — cot a) = k (cos ¢ - sin ¢ cot a)
B k(cos¢ —sin¢cota)
~ cot®—cota

y Vil g




OR
Let W be the window and AB be the house on the
opposite side. Then WP is the width of the street,
height of the window = h metres
= BP. Let AP = x metres
and WP = y metres W,
In ABPW, right angled at P, T y

SN

tan¢p=——
¢ wP

= tanp=—
y
Now, in AAPW, we have

= y= =hcot¢

tan¢

tan6=£ = tanf=> = X=ytan0
WP y
= x = hcotd tanO [ y = hcotd]
Height of the opposite house = AP + BP
=x+h=hcot¢tanO+h=h(cot$tan0 + 1)
=h (1 + tan O cot ¢).

26. Let VABbe a hollow cone of )4
height H, slant height L and the
base radius R. Suppose this cone A’ B
is cut by a plane parallel to the
base such that O’ is the centre of
the circular section of the cone. R 8
Let h be the height, I be the slant 40

height and r be the base radius of

the smaller cone VA'B',

In AVO'A’ and VOA

L LA

L0 =40

Therefore by AA postulate

ZVO'A'~AVOA

. sl

S R E



Curved surface area of the frustum ABB'A =
curved surface area of the cone

= —z—nRL——' n(R+r)(L-1])

- 8
R L 9 R L) 9

O | ©
X

OR
TSA of the top = CSA of hemisphere + CSA of cone
Now, the curved surface of the hemisphere
1 5 35
=~(4nr2) =2mr® = (2x2x§—5x—)cm2
2 7 2 2

Also, the height of the cone = height of the
top - height (radius) of the hemispherical part

3.
= (5-75)cm =3.25cm

So, the slant height of the cone (/)
2
NENT \/(_3_2) +(3.25)2
2

=3.7 cm (approx,)
Therefore, CSA of cone = nrl

7

This gives the surface area of the top as

(

2 .
inxﬁxg)cmz +('2—%Xi§)(3.7)cm2
7 2 2 7 2

22 35
i ~i--(1‘0.5+3}.7) cm? = 39.6 cm? (approx)

22 3.
*x§2—5x3.7)cm2

-—



27. Total number of cards = 52
Number of cards removed = 8
Remaining cards = 44

1. Total numbers of queens = 4
Black queens = 2

1
Probability of a black queen = — = —

2
4 22
2. Total numbers of red cards = 26
Number of red cards removed = 8
Remaining red cards = 18
Probability of a red card = 52
44 22
3. Total numbers of jacks = 4
Black colour jacks = 2

Probability of a black jack = — = —
4 22

4. Total number of picture cards = 12
Number of picture cards removed = 6
Remaining picture cards = 6
Probability of a picture card = B ¥,
4 22
28. Given, AC and AD are tangents at C and D and
ZBCD =44°
Clearly, ZOCA =90°
[Angle between tangent and radius]
Now, ZOCA = ZOCD + LACD
= ZACD=Z0CA-Z0CD
= ZACD =90°-44° = ZACD = 46°
As, AC=AD [Tangents drawn from an external
point are equal in length]
So, ZADC = ZACD = 46°
[ Angles apposite to the equal sides are equal]
= ZCAD + 46° + 46° = 180°
[Angle sum property of a triangle]
= ZCAD =180° - 92° = 88°
Again, ZCOD =180°- ZCAD
= JZCAD =180° - 88°=92°
[+ In quadrilateral ODAC, ZC + 4D = 90° and
also sum of all interior angles of a quadrilateral is
360°]



Further, ZOBD = ZODB

= 2 ZOBD=/ZCOD

ZACD =46°

[+ OB = OD radii of circle]
[Exterior angle theorem)]

1
=> ZCAD =02°= ZCBD = E X 92° = 46°
Thus, ZCBD = 46°, ZADC = 46°, ZCAD = 88° and

29. The given series is an Inclusive series. Making it
an exclusive series, we get

x;—a
. Mid- |y =
(Age in |Frequency il ' h fix
years) (f) (x;—32)
() |= 5
14.5-19.5 3 17 -3 —9
19.5-24.5 13 22 -2 -26
24.5-29.5 21 27 -1 =21
29.5-34.5 15 32=a 0 0
34.5-39.5 5 37 1 5
39.5-44.5 42 2 8
44.5-49.5 47 3 6
Z(f, X u,-)
" ?;‘ = (19 - 56)
} = - 37

Thus,a=32,h=5,n =63 and Z(f; x 4;) = - 37

Mean, X =a+hx{12fiu,-}
n

=32+[5x(—
63

—37

)] =(32-2.936) = 29.06




30. Given, sinf + sin%0 = 1
_, sinf=1-sin’@ = sinb = cos’®
= (cos'?0 + 3c0s'%0 + 3cos®0 + c0s%0)
+2(cos*0 + cos%Q )
= (cos'0 + 0s20)> + 2(cos*0 + cos’0 - 1)
[ a®+3a’b+3ab’ + b’ = (a + by}
= (sin29 4 cosZG)3 + 2(sin26 +cos’0-1)
i cos20 = sin® = cos’0 = sinze]

= f £ = W=
OR
1+sin®—cosO .
We have, L.H.S. = -
1+sin®+cos0

_ 1+sin2 0+ cos> 0 +2sin®—2cos® —2sinBcosO

" 1+sin20+ cos?0+2sinO+2cos0+2sinBcosO
B 1+1+2sin@—2cosO (1+sin0)

" 1+1+2sin0+2cos0 (1+sin6)

3 2+2sin@—2cos0 (1+sinB)

" 242sin0+2cos0 (1+5in0)

B 2{(1+sin®)—cos 0 (1+5sin0)}

~ 2{(1+5in0)+cos0 (1+sin0)}

B (1+sin0) (1—cosO) _1-cos®

B (1+5sin®) (1+ cosBO) " 1+cosO -

R.H.S.



