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General Instructions to the candidate:
1 This question paper consists of 38 questions.
2 Follow the instructions given against the questions.
3. Figures in the right hand margin indicate maximum marks for the questions.
4 The maximum time to answer the paper is given at the top of the question paper.

[t includes 15 minutes for reading the question paper.



I.  Four alternatives are given for each of the following questions / incomplete

statements. Choose the correct alternative and write the complete answer

along with its letter of alphabet. 8x 1=8

1. The H.C.F of 3 and 5 is,
A1 (B) 3
(€5 (D) 15

2. In the figure, the number of zeroes of the polynomial y = p(x) is,

]
| ¥ = HX)

(A)3 (B) 5
(©) 4 (D)1

3. If the pair of linear equations aix + b1y + c¢1 = 0 and azx + bzy + c2 = 0 have unique

solution, then the correct relation among the following is,

a,h a b o
(A) 2¢b2 (B) 2 b2 CZ
a_hb a_bh. g
(C) aZ _b2 (D) aZ b2 7&CZ



4. The arithmetic progression in the following is,

(A)1,2,4,8.... (B) 3,7,10, 14......

(©1,4,9,16...... (D) 5,9,13,17.......

5. In the given frequency distribution table the median class is,

Marks Number of Students Cumulative
Frequency
0-10 3 3
10-20 4 7
20-30 7 14
30-40 6 20
n=20
(A)0-10 (B)10-20
(C)20-30 (D)30-40

6.1f cot A = 3 tan A, then the measure of the angle A is,

(A) 90° (B) 60°

(C) 45° (D) 30°

7. A perpendicular drawn from a point P (-4, -5) intersects X- axis at the point Q.

The coordinates of point Q are,

(A) (0,-4) (B) (-4,0)
(© 50 (D) (0,-5)



8. The quadratic equation whose roots are 6 and —1 is

(A) x2+5x -6=0 (B) x2-5x-6=0
(0O x2-5x+6=0 (D) x2+5x+6=0
IL. Answer the following questions: 8x1=8

9. How many solutions does the pair of linear equations in two variables have if they are

inconsistent?

10. In the figure, if DE||BC, AD =2cm and BD = 6¢m, then find DE:BC.

11. The circumference of the base of a cylinder is 10cm and its height is 25cm. Find its

curved surface area.

12. Write the value of P(E) + P(E) with reference to probability.

13.In an arithmetic progression, the seventh term is 12 more than its fourth term. Find the

common difference.



14. In the figure a cone with radius 1’ and slant height " is mounted on a hemisphere with

radius ‘r’. Write the formula to find the total surface area of the solid formed.

N/

15. AABC~APQR. BC and QR are corresponding sides. If B = 80° and 2C = 40°, then

what is the measure of 2P ?

16. If the zeroes of the polynomial p(x)=x? + 3x + k are reciprocal to each other, then find

the value of k.

[II. Answer the following questions: 8x2=16

17.In an arithmetic progression, if S2o= 820 and azo= 79, then find its first term.
OR

How many numbers between 201 and 401 are divisible by 67

18. Solve the given pair of linear equations using suitable method.
2x+y =8
3x -y=7



19. Find the discriminant of the quadratic equation 2x? + 3x - 7 = 0 and determine the

nature of roots.
OR

Express the quadratic equation (2x + 3) x = x? + 1 in the standard form.

20. Prove that /5 is an irrational number.

21. Find the coordinates of the point which divides the line segment joining the points

(1,6) and (4, 3) in the ratio 1: 2 internally.

22.In the figure, find the value of tan P and cos R.

P
12¢m 13cm
Q R

23. In the figure, CP and CQ are tangents to the circle with centre O. ARB is another tangent at R.

Show that the perimeter of triangle CAB is twice the length of tangent CP.



24. The product of HCF and LCM of 2 numbers is 2016. If one of the numbers is 42, then find
the other number. Also find the HCF of those two numbers by prime factorization

method.

[V. Answer the following questions: 9x3=27

25. Find the coordinates of the centre of a circle passing through the points A(—3, 0),
B(0, 2) and C(0, —3).

26. Prove that “the length of tangents drawn to a circle from an external point are equal”.

27.An express train takes 1 hour less than a passenger train to travel a distance of
132 km. The Average speed of the express train is 11km/h more than that of the
passenger train. Find the average speed of these two trains.
OR
The ages of two students ‘A’ and ‘B’ are 19 years and 15 years respectively. Find how

many years it will take so that the product of their ages become equal to 480.

28. Provethat: secA(1— sinA) (secA + tanA) = \/(1 + cos A)(1 — cos A) -cosec A
OR

sin6@ tan6

Prove that
1—cos6 1+cos6

= cotf + secH - cosecO

29. Write the quadratic polynomial whose sum and product of the zeroes are 2 and —8
respectively and hence find the zeroes of the polynomial.
OR
If @ and B are the zeroes of the quadratic polynomial p(x) = x* + 3x +1 then,

1

find the value of (i) i + 3

(ii) a?B + ap?



30. ABC is a right angled triangle. If ZBAC = 90° and AD1BC, then show that AB2 =BC x BD

31. The minute hand of a wall clock is 18cm long. Find the area swept by the minute hand

in 35 minutes. Find the length of the arc formed by the sweep of the minute hand.

32. A box contains cards numbered from 6 to 70. If one card is drawn at random from the
box, then find the probability that the card will have

(i) a perfect square number.
(ii) a number divisible by 5.

(iii) an odd number less than 30.

33. Find the Mean for the following frequency distribution table.

Class interval Frequency
0-10 4
10 -20 9
20-30 15
30 -40 14
40 - 50 8

Find the Mode for the following frequency distribution table.

Class interval Frequency
15-20 6
20-25 9
25-30 15
30-35 9
35-40 1




V. Answer the following questions: 4x4=16

34. Solve the given pair of linear equations by graphical method.
X+2y=6
X+y=5

35. Prove that “If in two triangles, sides of one triangle are proportional to (i.e., in the
same ratio of) the sides of the other triangle, then their corresponding angles are

equal and hence the two triangles are similar.”

OR

Prove that “If one angle of a triangle is equal to one angle of the other triangle and the

sides including these angles are proportional, then the two triangles are similar”.

36. The sum of first ‘n’ terms of an arithmetic progression is S, = 3n2 + 2n. Find the nt
term of the progression. If this progression consists of 59 terms then find the sum

of last 10 terms of the progression.

37. The lighthouse [AB] of height 10/3 m stands vertically on a sea shore. A tower [CE]
and a ship [F] are standing 30m and 10m away from the foot of the lighthouse
respectively. The angle of elevation of the top of the tower from the top of the
lighthouse is 30°. Find the height of the tower and distance between the top of the
lighthouse to the top of the tower [AE]. Also find the angle of depression formed from

the top of the lighthouse to the ship.



A 30" D
10\f§ m

B 10m F C

«—30m —»

OR

A tower and a pole stand vertically on the same level ground. It is observed that the
angles of depression of the top and foot of the pole from the top of tower of height 60m
is 300 and 60° respectively. Find the height of the pole.

A

T KL i .
60
60 m .
E C
h
T B D
VI. Answer the following question: 1x5=5

38. A hollow solid is made by placing a cylinder on an inverted cone as shown in the

figure. The radius of the cylinder and the cone are 7cm and their heights are 12cm and
9cm respectively. The solid is filled with water up to the height of grd the height of the
cylinder. Find the amount of water in the solid. Calculate the amount of water required

to fill the solid completely.

10



_______________ 12c¢m

OR

A vessel is in the form of an inverted cone. Its height is 8cm and the radius is 5cm. The
vessel is filled with water up to the brim and when 100 lead shots of same size are dropped
in it, i th of the water from the vessel flows out. Find the radius and volume of each lead

shot.

11
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Q.No

Ans
Key

Value Points

Marks
allotted

(A)

1. The H.C.F of 3 and 5 is,

(A)1 (B) 3

©)5 (D) 15

Ans: 1




In the figure, the number of zeroes of the polynomial y = p(x) is,

' ¥ = pix)
A)3 (B)5
(©) 4 (D) 1
© Ans: 4
If the pair of linear equations aix + b1y + c¢1 = 0 and azx + b2y + c2=0
have unique solution, then the correct relation among the following is,
C
(A)iiﬂ (B)i:&:_l
a2 b2 a2 b2 C2
& _b 3 _b c
© =1 (D) = *
a2 2 a'Z 2 2
b
(A) | Ans: 4 #
a'2 b2

E]I

(D)

The arithmetic progression in the following is,

(A)1,2,4,8.... (B) 3,7,10, 14......
(©1,4,9,16..... (D) 5,9,13,17.......
Ans:5,9,13,17.......

10



In the given frequency distribution table the median class is,

Marks Number of Students Cumulative Frequ
0-10 3 3
10-20 4 7
20-30 7 14
30-40 6 20
n=20
(A) 0-10 (B) 10 - 20
(C)20-30 (D)30-40
() | Ans: 20 -30
If cot A = 3 tan A, then the measure of the angle A is,
(A) 90° (B) 60°
(C) 45° (D) 30°
(D) | Ans: 30°

(B)

A perpendicular drawn from a point P (—4, —5) intersects X- axis at the

point Q. The coordinates of point Q are,

A) (0,-4) (B) (-4,0)
(© (-5,0) (D) (0,-5)
Ans: (-4, 0)

E]I

10



E]I

8 The quadratic equation whose roots are 6 and -1 is
(A) x2+5x -6=0 (B) x2-5x-6=0
(0O x2-5x+6=0 (D) x2+5x+6=0
(B) | Ans:x?-5x-6=0
9 IL Answer the following questions: 8x1=8
How many solutions does the pair of linear equations in two variables have if
they are inconsistent?
Ans: No solution
10 In the figure, if DE||BC, AD =2cm and BD = 6cm, then find DE:BC.
s/
Ans: i
r \
/4
AD:AB=2:8=1:4 S
Here, AD:AB = DE: BC = 1:4 """
11 The circumference of the base of a cylinder is 10cm and its height is 25c¢m. Find
its curved surface area.
Ans:
2ntr=10 cmand h =25 cm
Curved surface area of Cylinder = 2mrh = 10 x 25 = 250 cm?
12 Write the value of P(E) + P(E) with reference to probability.

Ans:P(E)+ P(E) =1

10



13

In an arithmetic progression, the seventh term is 12 more than its fourth term.

Find the common difference.

Ans:ar=as+ 12

a+6d=a+3d+12

E]I

6d-3d=12
3d=12
d=4
14 In the figure a cone with radius ‘r’ and slant height ‘I’ is mounted on a hemisphere
with radius ‘r’. Write the formula to find the total surface area of the solid formed.
\__/
Ans: TSA of solid = CSA of cone + CSA of Hemisphere
=nrl+2nr2 OR nr(1+ 2r)
15 AABC~APQR. BCand QR are corresponding sides. If B = 80° and 2C = 40°,
then what is the measure of 2P ?
Ans: £P = £A = 180° — (80° + 40°) = 60°
16 If the zeroes of the polynomial p(x)= x% + 3x + k are reciprocal to each other,

then find the value of k.
Ans:

If Zeroes of polynomial are reciprocal to each other then, their product is equal

10



to1l
Thereforek=1

17

[II. Answer the following questions:

8x2=16

In an arithmetic progression, if Szo= 820 and azo= 79, then find its first term.

OR
How many numbers between 201 and 401 are divisible by 67
Ans: S20= 820, az0=79,n = 20
Sn= % (a+a,)

820 =22—0(a +79)

820=10(a+79)
82=a+79
a=82-79
a=3

OR
Numbers divisible by 6, between 201 and 401
204,210,216 .......cvnenn... 396
a=204,d=210-204=6,a,=396,n=7?
an=a+(n-1)d
396 =204 +(n-1)6
396-204=(n-1)6
192=(n-1)6
% =n-—1
32=n-1
n=32+1=33

1/2

1/2

1/2

1/2

1/2

1/2

1/2

1/2

1/2

EI

18

Solve the given pair of linear equations using suitable method.
2x+y =8
3x-y=7

Ans:

10



E]I

3X-y=7 v (i)
5x=15
x=3 1
Substitute value of x in equation (i)
2X+y=8
2(3)+y =8
6+y=8
y=8-6 1
y=2
19 Find the discriminant of the quadratic equation 2x? + 3x - 7 = 0 and determine
the nature of roots.
OR
Express the quadratic equation (2x + 3) x = x? + 1 in the standard form.
Ans: 2x2+3x —7=0
a=2 , b=+43, ¢c=-7
1/2
Discriminant = b?— 4ac 12
= (3)% — 4x2x-7
=9+56=65>0 1/2
Roots are real and distinct 1/2
OR
2x+3)x=x*+1 1
2x2+3x=x%2+1
2X243x-x2-1=0 1
x243x-1=0
20 | Prove that /5 is an irrational number.
Ans: Let /5 is an irrational number
1/2

V5 = bi (aand b are co-primes,b # 0 )

10



5b? =a? ........... (i) 1/2
5 divides a% and a

Let a =5k, kis an integer

1/2
substitute a = 5k In equation (i)
5b? = (5k)?2
b? = 5k?
5 divides b? and b 1/2

a and b have atleast5 as a common factor
but this contradicts the fact that a and b are co-prime

Hence our assumption is wrong.

V5 isairrational number

E]I

21

Find the coordinates of the point which divides the line segment joining the
points

(1, 6) and (4, 3) in the ratio 1: 2 internally.

Ans: (1, 6) =X, y1), & 3)=z2 y2), mi:mp; =1:2, P(x, y)=7?
— MyXatMyXy Mgyt My, 1/2
P(X' Y) ( my+m, my+m, ) /
1/2
_(1@+2(1)  1(3)+2(6)
P(x, Y)_( 1+2 '’ 1+2 )
_ (ﬂ 3+12 ) 1/2
- 3 7 3
6 15
=(5. F)=@> 1/2

~ P(x,y)=(2, 5)

10
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In the figure, find the value of tan P and cos R.

P
12¢m 13cm
Q) R
acm
1
Ans:tamP=%?=i
adj 12
. 1
cosR=24 =32
hyp 13

23

In the figure, CP and CQ are tangents to the circle with centre O. ARB is another

tangent at R. Show that the perimeter of triangle CAB is twice the length of tangent

CP.
P
C
5 B
Ans: Perimeter of triangle CAB = CA + AB + BC
=CP-AP+ AR+ BR+CQ-BQ 1
From Theorem 10.2, CP = CQ, AR = AP and BQ = BR
=CP-AP+ AP+ BQ + CP-BQ 1

=2CP

E]I
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The product of HCF and LCM of 2 numbers is 2016. If one of the numbers is 42,
then find the other number. Also find the HCF of those two numbers by prime
factorization method.

Ans: Product of 2 numbers = product of their HCF and LCM

42 x B =2016 1
B=2""=48
42 =2X 3% 7
48 =24%3 1

HCF (42,48)=2%x3=6
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Find the coordinates of the centre of a circle passing through the points A(-3, 0),
B(0, 2) and C(0, -3).

(-3, 0}

0OA = OB = 0C (radii)
Consider OA = OB

(x+3)24+y2=x2 + (y - 2)? (Using Distance formula) 1
x24+94+6x+y2=x2+y2+4-4y

6x+9=4-4y

6x+4y=4-9

6X+4y = -5 i (i)

Consider OB = 0C

x2+(y-2)2=x2+ (y + 3)2

X2+y2+4-4y=x2+y2+9 + 6y 1
4-9=06y+4y

10y =-5

-5 -1
Y=~ 2

Substitute value of y in equation (i)
6x +4(5) = -5

6x-2=-5

6x =-5+2

. . -1 -1
X=—= — ; hence Coordinates of the centre is (7, >

) 1

E]l




26

Prove that “the length of tangents drawn to a circle from an external point are

equal”.
Given: PQ and PR are the two tangents drawn from the external point P to

a circle of center O.
To Prove : PQ =PR

Construction : Join OP, 0Q, OR

Proof: In AOQP and AORP
0Q= OR (*+ Radii of same circle)
OP = OP (*Common side )

£0QP =£0RP =90° ( Theorem 10.1)
~ AOQP = AORP ( RHS congruence rule)
~ PQ=PR (CPCT)
Data, Figure: 1 mark
To prove, construction : %2 marks

Proof: 1 ¥ marks

E]I
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An express train takes 1 hour less than a passenger train to travel a distance of
132 km. The Average speed of the express train is 11km/h more than that of the
passenger train. Find the average speed of these two trains.

OR
The ages of two students ‘A’ and ‘B’ are 19 years and 15 years respectively. Find
how many years it will take so that the product of their ages become equal to 480.

Ans:

Let speed of Passenger train be x km/h

Speed of express train = (x+11) km/h

. distance
Time = ———
speed

Time taken by the passenger train to travel 132 km =t; = 1;7;—2 hrs

Time taken by the express train to travel 132 km =t; = x1+3_121 hrs 1

132 132

x x+11 -

132(x+11)-132x)
x(x+11) -

132x + 1452 — 132x = x2 + 11x
x?2+11x-1452=0
x? -33x+44x-1452 =0
x(x-33) +44(x-33) =0
(x-33)(x+44) =0
x-33=0, x+44=0
x=33,x=-44

1

1/2
Speed of Passenger train x = 33 km/h

Speed of Express Train = (x+11) =33+11 =44 km/h 1/2
OR

Let the required number of years be x
(19+x)(15+x) = 480

x% 4+ 34x—195=0

EI
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x% +39x—5x—195=10

1
x(x+39) =5(x+39) =0
x+39)(x—=5)=0
x+39=0, x-5=0 1/2
x=-39,x=5
Product of their ages becomes 480 after 5 years 1/2
28 Prove that:
sec A(1— sinA) (secA + tan A) = \/(1 + cos A)(1 — cos A) - cosec A
OR
Prove that —%_ + tand_ _ cotd + secO  cosecO
1-cosf@  1+cosf
LHS = secA (1-sinA)(secA +tanA)
= (secA - secA.sinA) (secA + tanA)
1
= (secA - tanA) (secA + tanA)
=sec?A -tan?A =1....cccceeveun. @)
1/2
RHS = \/(1 + cosA)(1 — cosA) cosecA
=V12 — cos?A cosecA .
=vVsin?A cosecA
= sinA cosecA = 1............... (ii) 1/2

From (i) and (ii)
LHS = RHS

OR

E]I
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sin@ tan@
1—cos@ 1+cos@

LHS =

__sinB(1+cosB)+tanb(1—-cosb) 1
B 1%2—cos?6

__sinf+sinfcosf+tanf—tanbcosb

sin26

sinB+sinfBcosf+tanb—sind 1

sin2@

sinBcos@+tanf

sin2@

__sinfcos6 tanf

= cotf + secH.cosecd = RHS
sin%0 sin%0 +

29

Write the quadratic polynomial whose sum and product of the zeroes are 2 and
—8 respectively and hence find the zeroes of the polynomial.
OR
If @ and B are the zeroes of the quadratic polynomial p(x) = x* + 3x +1 then,

1

find the value of (i) i + 3

(i) a?pB + ap?
Ans: Sum of zeroes =a + =2
Product of Zeroes =a x 3 = —8
Required polynomial p(x) =x2- (ax+ B)x+ a3

=x?-(2)x+(-8)

1
=x2-2x-8
To find zeroes of the polynomial
p(x) =x2-2x-8
=x?-4x+2x-8
1

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

E]I

10



=(x-4) (x+2)

x-4 =0and x+ 2=0

Xx =4 and x =-2
Zeroes are 4 and -2

OR
p(x) =x?+3x+1

Sum of zeroes = a + = - = -3

Product of zeroes =a x § = % =1

a’f+p?a=af (a+B)=1(-3)=-3

30

ABC is a right angled triangle. If ZBAC = 90° and AD_LBC, then show that

AB2=BC x BD
Ans:
To prove: AB?> = BC x BD

Proof: In ABDA and ABAC
£ B is common
2D = 2£A = 90° (Data)

~ ABDA ~ ABAC (AA criteria)

BD _ BA
AB  BC

~ AB? = BC X BD

B
Iy

A

E]l

10



31

The minute hand of a wall clock is 18 cm long. Find the area swept by the minute
hand in 35 minutes. Find the length of the arc formed by the sweep of the minute
hand.

Ans:
Sector angle formed = 35minutes X 3% 2100 1
60 minutes
6 2
Area swept = — X ir
360
= 210° 22 (18)2= 594cm? 1
360°

Length of the arc = % onr
360°

1
=ﬁx2x—x18 66cm
360°
32 A box contains cards numbered from 6 to 70. If one card is drawn at random
from the box, then find the probability that the card will have
(i) a perfect square number.
(ii) a number divisible by 5.
(iii) an odd number less than 30.
Ans:
S=1{6,7,8,9,10 .cooovverrrrrrereree s 69,70} n(s) =65
(i) A={9,16,25,36,49,64} n(A) =6 1
n(A) 6
(A) n(s) 65
(i)  B={10,15,20,25,30,35,40, 45, 50, 55, 60, 65, 70} n(B) = 13
n(B) 13 1 1

P(B) = n(s) 65 65 °T's
(iii) C€={7,9,11,13,15,17,19, 21, 23, 25,27,29} n(C) =12

P(C )_n(C) 12 1
n(s) 65

E]I
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. Find the Mean for the following frequency distribution table.

Class interval Frequency
0-10 4
10-20 9
20-30 15
30-40 14
40 -50 8
OR
Find the Mode for the following frequency distribution table.
Class interval Frequency
15-20 6
20-25 9
25-30 15
30-35 9
35-40 1
Ans:
Cl Xi fi xi
0-10 4 5 20
10-20 9 15 135
20 - 30 15 25 375
30-40 14 35 490
40 - 50 8 45 360
2,f =50 Xfi x; = 1380
-~ XYfix; 1380
X = 5f) =<0 = 27.6

OR

Completing table : 2 marks

Finding mean : 1 mark

E]l
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Here class interval of the mode is 25 — 30
1 =25 f, =9, fi =15, f, =9,h=10

Mwe=l+bfé§£L—
=

o

=25+ |35 X 5

6
30—-18

=25+[ ]XS

=25 +30
B 12

=25+2.5

Mode = 27.5

34

V. Answer the following questions:

Solve the given pair of linear equations by graphical method.

X+2y=6
Xx+y=5
Ans:
X+2y =6
X 0 6
y 3 0
xy) | (0,3) | (6,0)

Xx+y=5

xy) | (0,5 | (50)

4x4=16

E]I
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Scale : x axis and Y axis: 1 cm = 1unit.
I b

(0.3)

6.0)

Truth table each : 1mark

Dawing 2 lines : 1 mark
Finding values of x and y : 1 mark

/]

0|
s

=



35.

Prove that “If in two triangles, sides of one triangle are proportional to (i.e., in the
same ratio of) the sides of the other triangle, then their corresponding angles are
equal and hence the two triangles are similar.”

OR
Prove that “If one angle of a triangle is equal to one angle of the other triangle
and the sides including these angles are proportional, then the two triangles are

similar”.

Ans: :

Data:In ABCand DEF

AB AC BC
oe or g (D

Toprove: A= D, B= Eand C= Fand AABC = ADEF

Construction : Mark Points P and Q on DE and DF so that AB =DP and AC =

DQ then join PQ
(AB _AC _, DP _DQ = =
Proof o =or —op —pr ( DP=AB, DQ=AC)
DE_DE ( Inverse ratios)
DP  DQ
=2E_ 1, 2 _ 1,
DP DQ

DE-DP  DF-DQ
=

DP DQ
PE _ QE
DP  DQ
DP _ DQ

= (inverse ratios)
PE QF
PQ ||EF ( Thales theorem )

P= Eand Q= F

EI

10



DPQ = DEF ( AA similarity criteria)

There fore — = 2= 22 ____ (2)
DE DF  EF

If AB = DP, AC = DQ

bp __DQ__ BC .
DE DF  EF (3)

From (2)and (3)
BC =PQ
In ABC and DPQ
BC =PQ
AB =DP
AC=DQ

ABC = DPQ

& ABC ~ DEF

Data:In ABCand DEF '

AB AC
A= D, ,and — = —
DE DF

Toprove: ABC~ DEF

Construction: Mark Points P and Q on DE and DF sothat AB=DP and AC =

DQ then join PQ

EI
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Proof:

In ABCand DPQ
AB=DP  (construction)
AC=DQ (construction)

A= D, (data)

ABC = DPQ ( SAS)

B= P,

C= Q, (corresponding angles of similar triangles) ----- (D
AB AC
E — DF (data)
DP

_ Do _ _
— = =2 (AB=DP&AC=DQ)

PQ || EF  (converse of Thales theorem)

E= P,
F= Qi """" (2)
From (1)and (2)

B= E, C= F, and A= D,
ABC~ DEF

Data : %2 mark

Figure : %2 mark

To Prove : 2 mark
Construction: ¥ mark
Proof: 2 marks

E]I
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The sum of first ‘n’ terms of an arithmetic progression is S, = 3n? + 2n. Find the

nth term of the progression. If this progression consists of 59 terms then find the

sum of last 10 terms of the progression.
Ans:
Sn=3n%+ 2n
Letn=1,S51=3(1)2+2(1)=3+4+2=5
n=2,5=3(2)?+212)=12+4=16
n=3,53=3(3)?+2(3)=27+6=33
ai=S1=5
a2=5-S1=16-5=11
a3=S53-52=33-16=17
Required Arithmetic progressionis 5,11, 17,............
To find nth term:
an=a+(n-1)d

=54+(n-1)6

=5+6n-6

an=6n-1
To find the sum of last 10 terms of the AP, if it contains 59 terms

Sum of last ten terms = sum of first 59 terms - sum of first 49 terms

= S59 - S49

=?{2><5+(59—1)6}—“—29{2><5+(49—1)6}

=2{10 + (58)6} — {10 + (48)6}

1/2

1/2

E]I
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- %{10 + 348} — %{10 + 288}
=§{358} —%{298}
=59x 179 — 49 x 149

=10561-7301

= 3260

The lighthouse [AB] of height 10v/3 m stands vertically on a sea shore. A
tower [CE] and a ship [F] are standing 30m and 10m away from the foot of the
lighthouse respectively. The angle of elevation of the top of the tower from
the top of the lighthouse is 30°. Find the height of the tower and distance
between the top of the lighthouse to the top of the tower [AE]. Also find the
angle of depression formed from the top of the lighthouse to the ship.

E
A 30" D
10v/3|m
B 10m F C
«—30m ——»

OR
A tower and a pole stand vertically on the same level ground. It is observed
that the angles of depression of the top and foot of the pole from the top of
tower of height 60 m is 300 and 60° respectively. Find the height of the pole.

o]0




30°
60”

HO0 m .

h

- B D

Ans: The height of light house = 10+/3 m

The distance between foot of the light house to foot of the tower = BC=30m
The distance between foot of the light house to ship = BF = 10 m
Height of the tower = CE =7

Distance between the top of the light house to the top of the tower = AE =?

Angle of depression =06 =7

In AADE, E
tan 300 = DE
30
1 _DE A 30° D
V330 10v3Im
30
DE=—m
V3 B 10m F C
—30m ——»
DE=10vV3 m 1

=~ Height of the tower = CE = DE + CD
= 10v3+10v3

=20vV3m

In AADE ,

[E]I
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30
cos 300 =—

AE
v3_ 30
2 AE
60 1
AE ===20v/3m

V3

Distance between the top of the lighthouse to the top of the tower = AE = 20v/3
m

Angle of depression = 2DAF = ZAFB =0

In AABF,tan =22

BF
tan 0 = %f

tan 6 = /3

tan 6 = tan 60° 1

~ Angle of depression = 6 = 600

OR
Height of the tower = 60m.
. A "
Height of the pole = CD = h m. 30° fe e
and BE=CD=hm.
60 m .
Let BD=EC=x _ ]
E C

~ AE = (60 - h) m. h

£ACE =300 ] D

£ADB = 609

In AAEC




tan 300= 2E
EC
1 _ 60-h
\/3_ X
x =3 (60-h)
In AABD tan 600= 22
BD
V3 =2
_ 60
X=17

From equations (i) and (ii)
V3 (60-h) = %
(60-h) ==~
(60-h) =2
(60 -h) =20
h=60-20

h=40m

Height of the pole = CD = h =40m

E]I
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A hollow solid is made by placing a cylinder on an inverted cone as shown in the

figure. The radius of the cylinder and the cone are 7cm and their heights are
12cm and 9cm respectively. The solid is filled with water up to the height of grd

the height of the cylinder. Find the amount of water in the solid. Calculate the

amount of water required to fill the solid completely.

C__hé"' N

_______________ 12¢m

OR

A vessel is in the form of an inverted cone. Its height is 8cm and the radius is 5cm.

The vessel is filled with water up to the brim and when 100 lead shots of same
size are dropped in it, ith of the water from the vessel flows out. Find the radius

and volume of each lead shot.

EI

10



Ans:

Volume of water inside the solid = Vol. of cone + Vol. of water in the cylinder

=§nr2hcone +§ nr?he, 1
=-m(7)2(9) + 2 m(7)2(12)
=T X 49X 9+ 7 X 49X 12 1
=7 X 49(9 + 2x12) .
=§x§x 49(9 + 24)
=§x22x7(33) 1/2
=22x7 x11

1/2

=1694 cm3

Amount of water required to fill it completely = é of Vol. of cylinder

1 1/2
=3 nr2h,
12y 7 X7%x12
37 7
= 22X 7 x 4 1/2
=616cm3
OR
Vol. of water displaced = Vol. of 100 lead shots = %Vol. of cone 1/2
100 X Vol. of lead shots = i Vol. of cone
100 X 2713 = 2 x 2 r2h 1/2
3 4 73
311 2
Is" =3 X3T[r h ><4n><1oo 1/2
_ r2xh
T 16x100
_ 52x8
T 16x100 1/2
25 x 8

T 16x100

E]I
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" 1600
1
T8
3
ri=5=(3)
Is =% =0.5cm

Radius of lead shot is 0.5cm

Volume of each lead shot is = gnrﬁ

1/2

1/2

1/2
1/2

1/2

1/2
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.
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1/2

1/2
1/2
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(1, 6) =1, y1), (&, 3) =(x2, y2), mp;:m; =1:2, P(x, y)=7? 1/2
P y) = (P2, maunn) 12
Py = (5 50 1/2
- (12 2)
-(4 %)) v
~P(x,y)=(2, 5)
22 | 3339, tan P B3 cos R SSnes), 30m@&HE000.

P
W33 WPI0D 12cm 13cm
tanP = @PTRD = —
Q R 1
I Scm

COSR = T3 =
=F 13 1

NTERE
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w8ZRY, (P 3 CQ nisd 0 3eonmyy B33 FTFaneons. ARB oid R Loz
DZRODD IBFFwONS. CAB $dnsm mIFEod (P IBFIT BT DTBIXRD 0T
Brc0R.

P
Hiﬁ
C
5 B
emgd:
CAB &xxw mg@@: CA + AB + BC
=CP-AP+ AR+ BR + CQ-BQ 1

Tedeod 10.2003, CP =CQ, AR = AP== BQ = BR

=CP- AP + AP + BQ + CP - BQ

=2CP
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42 =38 Qmozocja %osﬁéodaabg1 BOTHROWD TINH & ITT 5093571@; 0.790.2. 33,
TN OTVDIFS DPOIN0T FOTWEROWD.

N3ST:
2 5093571%3 msaouQ =¢3 2 xoa%rieé DY DI, VY N rb:evw@
42 x B =2016

1
B=22°=48
42
42 =2x 3% 7
48 = 24 x 3

ome (42,48) =2X3=6
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IV. 08 IZnent wvgor:

9x3=27

A (—3,0),B (0,2) == C (0, —3) 20m071¢ RO TRIRMNS [3IT 008w

@cﬁermo%wmol BOTERBOWO.

(-3,

0A = 0B =0C (333 &,)
0A = OB Zone3
(x+3)2 +y2 =x2 + (y - 2)? (IRT RHT, LWBERCNT)

X2+9+6x+y=x2+y2+4-4y

6x+9=4-4y
6x+4y=4-9
6x+4y = -5 i (D)

OB = 0C Zonedx

x2+(y-2)2=x2+ (y + 3)2
X2+y2+4-4y=x2+y2+9+ 6y
4-9=06y+4y

10y =-5

_-5_ -1

Y=~ 2

y B80T, Baesde (i) Y sT3edTon,

6x +4(5) = -5




6x=-5+2
6x =-3

-3 -1 -1 -1 1
X=—= — ;83003 $3F0TT JBEFTVOIND (—,—)

6 2 Q PN - 2 2
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Q

33 PQ =2 PRA% te@@omd PRom 0 33ionmncss 333 o946 Dgrineons,

P! PQ =PR

ous: OP, 0Q, ORR¥y, Zedr

nG: A OQP =3 AORP neQ
0Q = OR (vwode 3T Gwnh)
OP = OP (TR, W)

£0QP =£0RP =900 (ms¥eow 10.1)
~ AOQP = AORP (00.0.:% Xmramhdcd dowd)
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2.0 FZF Geo 132km BeoTR, WAL TFowT' FONog 1now 3R
ATODNTD), SADIRNITS. HTHF O3 BoIRO BV TIORT GO RO HBYOI
11km/h SwpNTT, & TR TEORe FTIRO HBIJITY, FOWLRED.

Slatp)

‘A" DB ‘B’ w0 QAT DTHFNY BODANHD Fedwon 19 IHENWH I 15

DRENTOND. BT 5033:’%71@ rbsao&gp@ 480 % BETTONEN @'&ow DRENAD de@mgﬁ
@omda’n& BOTBIBOWD.

eN3T:

-0

TmFons YOI w3 x km/hsnsd

TS GO wR = (x+11) km/h

500 = BOAT TRT
T

132 km Deds), 3030 TFons” S N3 e =t = 1936—2 noeined

132 km Ga03s, 300500 ST G0 SRhER0E B0 =t = —— RoRw

132 132 1 1
x x+11

132(x+11)-132x) _
x(x+11)
132x + 1452 — 132x = x% + 11x
x?+11x-1452 =0
x?-33x+44x-1452 =0
x(x-33) +44(x-33) =0
(x-33)(x+44) =0
x-33=0, x+44 =0
x=33,x=-44

1

1/2




mFowT YOI wEx=33km/h

1/2
DT BT 65@5 %® = (x+11) =33+11 =44 km/h
Sl

23eTOMD IRFNY 509323 X N3O
(19+x) (15+x) = 480 1/2
x% 4+ 34x—195=0

1
x% 439x—5x—195=0
x(x+39) =5(x+39) =0
(x+39)(x=5)=0

1
x+39=0, x—5=0
x=-39,x=5
5 [IRFNY 03T @d@a&d BODRNY rbsa@agp 480 efrbgd 1/2

28

secA(1— sinA) (secA + tanA) = \/(1 + cos A)(1 —cos A) -cosec A 20T
O

OR

sin@ tan@
1—cos6 1+cos6

= cotO + secH - cosecO 20 THA.

ng:

Qwgen = secA (1-sinA)(secA +tanA)

1
= (secA - secA.sinA) (secA + tanA)
= (secA - tanA) (secA + tanA)
1/2
=sec?A -tan?A =1....cccceeuns ()
wWOLRR = \/(1 + cosA)(1 — cosA) cosecA
1

=v12 — cos?A cosecA




=v/sin%A cosecA

= sinA cosecA = 1.......cueuue. (ii)
1/2
(i) =0z (ii) oon
QTN = woren

Sl

sin@ tanf
1—cos@ 1+cos@

__sinB(1+cosB)+tanb(1-cosh) 1
B 12—cos?6

__ sin@+sinfcosf+tanf—tanbcosO

sin2%@

sinf@+sinfBcosf+tanf—sinf

sin2%@

sinfcosf+tanf

sin%0

__sinfcos6 tan@

= cotf + secO.cosecH = wozn
sin26 sin26 &
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IRTING [BRT DY OO Fdwen 2 DI —8ENDT TNE WRTUERIODT,
2TOND I & WIBTBRCZON SRTINT), OB ELRONO.
(Sl
p(x) = x* + 3x + 13 Inr wTIRe3oD JRIInH a DD f T,
N 1 1
(D) —+ 3

(ii) B + af®
QNG 2368 BOTILEOWO.




YOI
BR3INY B8 =a+p=2
3RIINY ) = X B= -8
23eTNTT WITEREEOID p(x) = x%- (a+ P)x + a
=x%-(2)x+ (-8)
=x2-2x-8
QTTJTIRIOD mssémmel oW BOSNF)T:
p(x) =x?-2x-8
=x?-4x+2x-8
=x(x-4) +2(x-4)
=(x-4) (x+2)

x—4=0e1>33_aox+2=0

BeRIMD 4T -2

OR
p(x)=x2+3x+1

BRTIAY ERY = o+ = = -3

a

c
3RIINT MogeO), =axf= —= 1

a’B+p*a=aB(a+B)=1(-3)=-3
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ABC ot oowdnes gghw. £BAC = 90°=8 ADLBC <338, AB2=BC X BD <0m

30c0 . B
I
Q!‘Oéd:
03 AB? = BC x BD A C

%S : ABDA még ABAC
/B mmsé
4D = £A =90°(33)

ABDA ~ ABAC (3n¢. #se. 25003 1)

BD _ B4
AB  BC
~ AB?> = BC x BD
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Reed NROIPCT JWIT VYT w5y 18cm @k, 35 NINTY JNTT [0R)

BOOET DAEF VI, FOWLROWD. JWHB BNYT WOZWOT YVOERTT! TORT YT TR,

FOTWIRROND.

ng:

360° =210°

J— - —_—
VO3V @msoéd NOBT eI = 353:0R X PTCYIE

0
BT DREDF = —— X T2
- 360°

0
=22 %22 % (18)%= 594cm?
360 7




32
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ojmd@z%wﬁmﬁ RPTIRTON, FToRET 203 33 FPNT03 305,13571%183391 WO

soz;iaébeoméoiamol FOWI&LROWO.
(i) 20D Zweees Ine TS

(i) 5 oo ez "o,

(iii) 30%%03 TR QOB B33 509323
emgd:
S=1{6,7,8,9,10 .coeovirrerrirererres 69,70} n(s) =65
(i) A={9,16,25,36,49,64} n(A)=6

n(A) i
P(A) n(s) 65

(i)  B={10,15,20,25,30,35,40,45, 50, 55, 60, 65, 70} n(B) = 13

s _ 13 Sl 1

P(B) = nes) 65 ¢ 5

(i) C€={7,9,11,13,15,17,19,21, 23, 25, 27,29} n(C) =12

n(C) 1_2

PO = n(s) 65
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15— 20 6
20 — 25 9
25 —-30 15
30 — 35 9
35—-40 1
Qﬂ)éﬁ:
= f Xi fixi
0-10 4 5 20
10-20 9 15 135
20-30 15 25 375
30-40 14 35 490
40 - 50 8 45 360
¥,fi =50 Xf; x; = 1380
X = Lfixi _ 1380 _ 27.6
Xfi 50
&raes:’%% 3OO : 2 903 3
JToR0 BOTWERBROZNF)T : 1 @03
(Sl
BY WROIE FMerodT) 25— 30
1 =25, f, =9, f; =15, f, =9, h=10 1
_ fi—fo
WPVE =1+ [—Zfl_fo_fz] X h
—o5 4|29 ] x5 1
B 2(15)—-9-9
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=25+[30—18]XS

= 25+30
- 12

=25+25

WRVF = 27.5
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V. 3¢ns I3 nen evgon: 4x4=16
3RLTOW TeawZs AWeFTLNY WBoelR ITOD DPOTHOT VRX.

x+ 2y =6
x+y =25
YOS
X+2y =6
X 0 6
y 3 0
xy) | (0,3) | (6,0)
X+y=5
X 0 5
y 5 0

xy) | (0,5 | (50)

TRwea: X 08 DBYwE @ 1 M= 1 &0
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mgd:
ag ABC;SJ?@c DEF

AB AC BC I
e or g ()

wEeod 1 A= D, B= Exzx C=
Fav2) AABC = ADEF

333 : AB=DP 22 AC=DQ sN0=03 DE B DF @oed3 P and Qmmwm%
e, PQFeor

_AB _AC DP

TS =
DE DF DE

=—1 ( DP=AB, DQ =AC)

DE

DF
or =pq (R emmn)

DE DF
=>—-1 — -1,
DP DQ

DE-DP DF-DQ
et =

DP DQ

PE _ QE

DP  DQ

DP _ DQ

- (@%@ 9TTOIND)

PQ ||EF (e, msioccn )
P= Ex% Q= F

DPQ = DEF (3nc.30¢. JpoeTs mew)

w3008 === 2 2)
3 DE DF  EF

AB =DP, AC=DQ =338




bp __DQ_ BC .
DE DF  EF (3)

(2) B (3) 003
BC =PQ
ABC 3 DPQ
BC =PQ
AB = DP
AC=DQ

ABC = DPQ

& ABC ~ DEF
OR
S3: ABC=3 DEF ,

A= D =3 2B - AC
- DE DF

mplecd:  ABC~  DEF
SeS + AB = DP&d@) AC = DQ snhzod DE @08y DF e P and Q 2omonesy,
e, PQ Bedr
TS -
ABC=3 DPQ
AB=DP  (533)

AC=DQ (3u8)




A= D, (@3
ABC = DPQ (e30.80¢.2)

B= P,
C= Q (INTHT SORAT OORT ERCINED) ----m- (1)

AB AC

5 = or ©&®
bp _ DQ _ _
TP = 2 (AB=DP&AC=DQ)

PQI|EF  (Fer @moeodn dwesd)

E= P,
F= QI """" (2)
(D)3 (2) 6033

B= E, C= F, and A= D,
ABC~ DEF

38 1 Y2903

283 Yo w03
TOPICON: Yo 903
0B Y2 wos

TP & 2 9OINR
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2,00 ITPOBT FROD BRTO N ITANY P08 Sn = 3n2 + 2n SNT. TMTT ZeROD

n'de ITT BoRHLRBOWO. B8 FeRODY 59 wcsm")cgd, 3eR00 3ezod 10 ITnY mgwm@l
FOTWIRROWO.
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Sn=3n%2+2n
n=1son,S1=3(1)2+2(1)=3+2=5
n=2soen ,S2=3(2)2+2(2)=12+4=16
n=3emn,S3=3(3)2+2(3)=27+6=33

ai=S1=5 1/2
a=5-51=16-5=11

a3=S53-52=33-16=17

1/2
BezoT ABWPo3T Jepod» 5,11, 17,........ /
n 3¢ me—m& TOTE BNV
1
an=a+(n-1)d
=54+(n-1)6
=5+6n-6
an=6n-1
RO 59 TTNAGI, BROVTT, §eICD 10 TTNY B TOWEROINTYT:
3RN0D 10 TTNY BRT =BRTO 59 TANY Beg - BT 49 TANY [ 1

= Ss59 - S49

=2 {2 x5+ (59— 1)6} — 2{2 x 5 + (49 — 1)6}
=§{10 +(58)6} — 2 {10 + (48)6}

= 2{10 + 348} — 2{10 + 288}

== {358} — {298}

=59x 179 — 49 x 149
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ARG, 8¢80T e Fedwmon Q08 .00 QeBFOFT [AB] 230 10v3 m 3.
BeBoLT wBOOT 30m BRITY 20w Reeyd [CE] mone 10m 3e3z
TERROWP[F] 2083, QeTFOFT 2HOWOT ReeR)T BOODI), BRCBTON NVOOT

W3 B eIy 300803, THMTY RRCHYTT HFTHI, BB HETIOPT BH0WOT

RRERHTT DHNTT BRTBY, [AE] 30mLRBOWD. Tone HeTIHOLT DHON0T BENR

VOERDNAVT LTS %@@553&4 BOTIDROND.

E
A 30" D
10v/3|m
B 10m F C
—30m ———»
(Sl

2,003 T B Fow 2,033¢ 5@3@3@5 0T eSS JeToN 08X, 60m 2ZTT

RRCTNTT weAIO0T BOWT daeeg@ msg Clnio] mwﬁ@m& RRCRTON YVOEPNIE B9TI3

gpened smmn 300 e 607 SNT. 00T HICIR, FORERRENO.




- A

]
30 Jeo°

60 m .

93T DeJFORT 933 = 10V3 m

QETZOPTW BT RRCTHTT mw%&&w BR8 =BC=30m
QeRZORFT TT =T TANS SWIT BeS = BF =10 m
RRex3w 938 = CE =7

Qemgor I RREHOT Heeyd SRS Bed = AE =7

RT3 B3RS =0=7

A ADE 689, £
tan 300 = DE
30
I A 30" D
330 10v3|m
DE = % m B 10m F C
—30m ——p
DE=10vV3 m

- ReeEsw @88 = CE=DE + CD

10v/3+ 103

=20vV3m




A ADE c$9,

30
0—=>2
cos 30 AE

vi_ 30

2 AE

60
- — = A/ 1

DemTon T3y ReeTHTR heesd IWRI TS = AE =20V3 m

9R33 3nes = £DAF =2AFB =10

A ABF 09 , tan 0 = 22
® BF
tan 0 = 1043
10 4
tan 8 =+/3
1
tan 6 = tan 600
s BT 3ees =0 =600
Slofvo)
RPCTNTT 8T = 60m.
- A "
30WT HTT= CD=hm. Sl 60
8 BE=CD=hm.
60 1M .
BD = EC = x =nc® . 2
h
~ AE = (60 -h) m. 1
B D
2ACE =300
1

2£ADB = 60°




A AEC o9

AE
tan 300= —
EC

1 _ 60-h
\/3_ X
x =3 (60-h)
A ABD c¢), tan 600 = 22
™ BD
60
V3 =7
_ 60
X=T

zo0esse (i) e (if) 003
_ 60
V3 (60-h) =7
60
(60-h) = V3xv/3
(60-h) =2
(60 - h) = 20

h=60-20

h=40m

---------- © X
---------- (ii)
1
1

30WT 2T = CD=h=40m
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@'m%@oﬁg&w DeOR TR0 = 0BT FIFY + 200ROTITHLT A0 FIFO

1 2
= gﬂrzhgoa) + 3 T[T'zh(g)oodoc 1

=-m(7)2(9) + 2 m(7)2(12)

1
=§nx49x9+§nx49x12
=7 X 49(9 + 2x12)
1
=§ X 2 X 49(9 + 24)
1 1/2
= 2% 22x 7(33)
=22X7 %Xx11
1/2
= 1694 cm3
TT0T 0N, FOTREIFON B0 23eTT ACOT w?@@:%f%@owoﬁ TIPO
1
= r?haeomor 1/2
=1y 22 X7 X7x%x12
3 7
=22X7 X4 1/2
=616cm3
(Sl
BROUYS DEOF T = 100 AeTT HOBE FIFO = £ IOBOT FIFO 12
100 X 2633 ORI TITO =§5oms TRTO
100 X 2713 = 2 x 2 r2h 1/2
3 4 3
3_ 11 2
s" =3 ><3 mreh ><4n><100
r2xh 1/2
" 16x100
_ 52x8
" 16x100 1/2
25X 8

~ 16x100
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1
T8
s 1 (1)?
r=5=1; 1/2
1
rs=2 = 0.5cm
1/2
2R3 THoRT &, = 0.5cm
Tde 2B HORS PIFO = gnrs‘?’ 1/2
3
_t 22y (l) 1/2
3 7 2
_ty22 1
377 1/2
11
= =10.523 cm? 1/2
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