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Find the volume of the sphere?

MATHS MODEL PAPER
(WITH SOLUTIONS)
PAPER -2

SECTION -1

1. Find the value of
cos* @ [1+ tan* 8) = 1
Sol: Given cos® 8 [1+ tan® #)

= cos® @ (sec® §) = cos* 0 x

1
coad §

= 1.

Z. Prove that the tangents to a circle at
the end points of a diameter are
parallel.

C A J
T
¥ B i

Sol: OA, is radius, CAD is tangent

<CAD = 90° [angle between the radius and
tangent)

similarly OB is radius, EBF is tangent

<FBO = 90° (angle between the radius and
tangent)

But <CAQ =<FBOD are alternate angles

s CDJ JEF

3. A number x is chosen at random from
the numbers -4, -3,-2,-1, 0,1, Z, 3, 4. The
probability that |x|< 3 is?

Sol: Total number of outcomes = n{5) =9
favorable outcomes |x|< 3 are

-2,-1,0,1,2.n(E)=5,P(E) = "= =

n{ ¥}

4. The total surface of a sphere is

616 $q. cm find the volume of the
sphere.
Sol: Total surface of a sphere

= 4yt = 4 I?Ir':=ﬁlﬁ

o | &R

2 4 i
P 5 X =3 =

: 6l . !
sari=TxT=>r=Tcm

L
Volume of a sphere e i

= q—l b %H Tu7xnT=1437.33 cub.cm.

5 Write the formula to lind median of
the grouped data and explain the terms
Involving in it.

So0l: The median for the grouped data can
be found by using the formula

Median =l + (1=7) x b

where , | = lower limit of the median class.
n = number of observations,

of = cumulative frequency of class
preceding to the median class,

f= frequency of the median class.

h = class size.

6. Akash said that "In a right triangle
two sides are 5cm and 12cm and
hypotenuse is 13" do you agree with this
statement justify vour answer?

Sol: Given larger side =13 so0 137 = 169,
square of remaining sides 5° = 25,

127 = 144, now from the values

we know that 5+ 12 =25 +144 = 169

( Pythagoras law states that the square of
hypotenuse is equal to the sum of square of
the other two perpendicular sides),

yves. | agree with Akash statement.

1 1
that |
1. Prove :I.-r:h'lﬂ+ I—llnﬂllsec ¢

i i
Sol: Given LHS = -
l: Given | {+sin® = 1=sind

- 1= sin@+1+sind 2
T (1#sin@i{1=-sin#) 1-sint#

2 = RHS (vcos?0 = 1 - 5in?8)

cinsd @
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SECTION -II

#. Find the ratio of the total surface area
to the lateral surface area of a cylinder
with base radius B0cm and height 20cm.
Sol: Given radius r = B0 ¢m and

height h = 20cm

FTotal surface af a clineder _ dwr (h+r)
Cwrved surface area of a cylider = 2nrh
_h+r Z0+8B0 II'I{I'_E_

R W0 20

9, The angle of elevation of top of a
tower from a point 50m away from the
base of the tower is 45 The angle of
elevation of top of the flag mounted on
the tower 60°. Draw the related
diagram.

Sol: Let AB = distance between the tower
and the observation point

CD =height of the Nlag mounted on the
tower = hm

BC = helght of the tower = x m

LCAB = 45", LDAB = 60°

Special

10. A number is selected from the first
50 natural numbers. What if the
probability that it is a multiple of 3 or 57
Sol: Total number of outcomes n(5) = 50
favorable outcomes are 3,5, 6,9, 10, 12, 15,
18, 20, 21, 24, 25, 27, 30, 33, 35, 36, 37, 39,
40, 42, 45, 48, 50 n(E) = 24
24 12
probability (multiple of 3 or 5) = E: E
11.Draw a circle of radius 3com. From a
point 8 cm away from its centre,
construct the pair of tangents to the
circle and measure their lengths.
g 'I-" ’:‘:[3‘______ .
. | " L
! gom | [ 3em" \
e o i I

Construction steps:

1. Draw a circle of radius 3cm, with

centre "0

2. Mark point P, Bem away from the centre
3. Join OF and draw the perpendicular
hisector of OPF which intersect at M

4. Draw a chrcle with centre M, with radius

MP =MD, these circle interest previous
circle at Q) and ),

5. Join PQ and POQY we get required
tangents.

12.Find the value of 'k’ of the following
data, if the mean of the distribution is
19.5.

x |5| 10 |15 [ 20 |25 | 30 | 35
Lf (1] 2 5 | 6 |3 |k |1

Sol:
! X : | - Ix
5§ | 1 | 5
! 10 2 | 20
15 . 5 . 75
20 6 120
25 | 3 | 75
| 30 1 k | 30k
35 | 1 35
| Total | 18+ k 430 + 30k

SECTION -III

: . _Efx 230 4 10k
Mean K —:“_ B TR
=> 330 + 30k = 351 + 19,5k
=> 30k=19.5k = 351 =330

P e o 3L
=> |0.5k=21=>k= o £

13. If sec 4A = cosec (A-=20") where 4A s
an acute angle, find the value of A,

Sol: Given sec 4A = cosec (A= 207)

secd A = gec (90" —[A —207))

== secd A = sec (110° =A)

=>4A = [1107 —=A)

=> GA=110f=>A=22"

= 195

14{a).Two dice are thrown together,
write all the outcomes and Find the
probability that the product of the
numbers on the top of dice is a multiple
of (1) a multiple of &6 (ii) multiple of 12
(iii) Factor of 36,

Sol: Two dice are thrown together the
possible outcomes are 6 = 6 = 36

(1.1). (1. 2).(1. 3). (1, 4). (1. 5). (1. 6). (2. 1),
(2, 2).02. 3), (2. 4). (2. 5). (2. 6). (3. 1. (3. 2),
(3.3) (3. 4).(3.5). (3. 6). (4. 1). (% 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).(6,5), (6, &).

product of the outcomes as multiple of & in
the following cases (1, 6) (2, 3).(2, 6). (3. 2).
(3, 4). (3. 6). (4. 3)(4. 6). (5. 6). (6, 1). (6, 2),
(6, 3), (6. 4).(6.5).(6.6) =15

P (multiple of 6) = :—: = .—:

product of the outcomes as multiple of 12
in the following cases (2, 6), (3. 4). (4. 3).
(4, 6).(6, 2). (6, 4), (6,6) = 7

P (multiple of 6) = =]

product of the outcome as a [actors of 36 in
the following cases (1, 1), (1. 2) (1, 3)
(1.4). (1. 6). (2. 1). (2. Z) (Z, 3).(2. 6). (3. 1).
(3. 2). (3. 3) (3. 4). (3. 6), (4. 1).(%. 3),

(6, 1). (6. 2) (6. 3), (6. 6) =20

5

P (factor of 6) = E ==

14 [b). The angle of elevation of the top of
a tower as observed from a point on the

ground 15 ‘a’ and moving 'a’ meters towards
the tower the angle of elevation is 'f° prove

that the height of the tower is ongiAg
tanf—tanm

Ans:
.'"'HA
A
i |
4 _."'
i .-'I
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i F] L (] B

Let AB be a tower and height = hm Iln A

S B et
AHE,tanI.'I—‘ > X :.m,rr'"[” In A ABD
tan o =—— =3} = [x+a) tan a ...[2)

rEgl

substituting x value from (1) in (2)
h=

1]
— rII.I:rJ:III]'
fain

Fifaii
1= s (F fdariee
fmmit

h tanf} =h tana + a tana tanfd

h (tanfl - tana ) = a tana tanfd

_ mtarmatand

canf=tana
15 (a). Construct a A ABC in which AB =
Scm and LB = 60"and altitude CD = 3cm ,

and then a triangle AQR similar to it
whose sides are E of the corresponding

sides of AACH, (Visualisation and
Representation)
Sol;

é‘e_ﬁ
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Construction Steps:
L. Dravww a line segment AR = 5em. H as

centre draw an angle of 60°

2. From A and B construct an altitude of
CD = 3cm, which cut the line BS at point C,
join AC we get a triangle ABC.

. Draw aray BX make an acute angle with
AR,

3. Locate 3 points [ maximum n[; |

A, Az, A as AN = Ay = Agfa,

4. Join A:B and draw AJQ/F AzB and

QR /7 BL, we get a required triangle AQR,
8. ~4 ABC: A AQR=3:2

15 (b). The following data indicates the
marks of 53 students in mathematics.
Draw less than type ogive for the data
and hence Mind median.

Marks (0 | 1@ 20 40|40 | %0 a0 7O @O | %

iy | Zil | Wik TR il | TIN HR TR | S

" munsher _
b B |3 |4 [3 |2 i |7 |9 |7 |n
Bl .ot i B | i
Sol:
Marks Number of | Upper Less than
stulemis Linuits rumulative
e— _— | [requency
- 16l | 5 1y | 5
10-20 | 3 20 | H
20-30 | 4 30 | 12
10 - 40 1 40 | 15
W0 -50 | 1 ED | T
50 - GO0 | L 60 | 22
60-70 | 7 0| 29
70 -80 | " BD | 1H
H = T[] | T i . 5
00 - 10d0 | H 1Lk |

Graph as follows:

ko, b = &l O 50 po W0 0 = & W B W o
S —

from the graph we can notice that
median of the data s 64 marks
[approximately )
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Find the orthocenter of the triangle?

LOCUS

Viarks

Continued from 15th December

11.Find the orthocenter of the triangle whose sides
are given by d4x-7y+10=0, x+y=5 and 7x+4y=15.
A: Let the three
given lines be the
sides AB, BC, CA of
the triangle
respectively. Slope
of AB = 4/7 ; Slope .n._1
of CA=-7/4
Product of the above two slopes = -1
Therefore, AB is perpendicular to CA, i.e, The
triangle is right — angled at A. In a right - angled
triangle, the orthocenter is the vertex containing the
right angle, i.e, A, We get the coordinates of A by
solving the equation of AB and CA. (4x -7y + 10 =0)
X4 =>16x-28By+40=0(x+dy-=15=0)x7 =
49x + 28y-105=0

-

dx -7y + 10

T 4y =15

On adding the above two equations, we get 65x
-65=0=x=1

On substituting this value in the 1" equation, we
getd(l)-7y+10=0=Ty=14d=y=2
Therefore, the required answer is (1,2).

12. Find the circumcenter of the triangle whose
sidesarex=1,y=landx+y=1.
A: Let the three given

lines be the sides A
AB,BC,CA of the triangle
I'E'S-FI'E'Etl'H"EI"H’. X=1 X+y=1

We have AB is
perpendicular to BC, ie.,
The triangle is right - B
angled at B. 50, AC is the
hypotenuse. In a right-angled triangle, the
circumcenter is the midpoint of the hypotenuse, i.e.,
the midpoint of AC.

AB: x=1; BC: y =1: CA: x+y=1

On solving, we get A = (1,0) and C=(0,1) The
midpoint of AC is (%%J which is the required

-

]

y=1

circumcenter.

13.1f 8 is the angle between the lines -+ = = 1and

i + E = 1, find the value of sinb when a>b.
A: = + = = 1=> bx+ay-ab=0
X

=+ E = 1 => ax +by-ab=0

b
| e ciby | &b
we have |cost | z————m=s =
20, I I yhisalvaisb?  alep?

4ab?
(aebi)s
B (a?+b?)" -4ap? _ fal-p? :
- (¥ +b¥)* h (N:HJ'J)

oy (v a>b,singd >0)
alspd v e

—s sin'f=1-cos’f=1-

=» sinf) =

1. Find the equation of the straight lines passing
through the origin and making equal angles with
the co-ordinate axes.

Sol: Case{i): PP’ makes an angle 45" with positive X-

axis m=tan45" = 1
PP’ passes through 0(0,0)

Equation of PP’ is y-0=1(x-0)=>y=x

Q 4 p
1357
45
X' >
P + El'
v

Case (ii): QQ" makes angle 135" with positive X-
axis m=tan 135° = tan(180° — 45%) = -tan45”
Equation of QQ' isy-0=-1(x-0) =>y=-x

2. Find the equation of the straight line passing
through (-2,4) and making non-zero intercepts
whose sum is zero.

50ol: Equation of the line in the intercept from is

f;+i-= 1.Givenofthelinea +bh=0=bh = —q
|
=»x =y = a The line passes through P{-2.4) ..

]

Equation of the line i - %

-2=4=aga =2a= -6
Equation of the required line x-y = -6 = x=y +
6=0

epaper. ntnews, com

3. Line L has intercepts a and b on the axes of co-
ordinates. When the axes are rotated through a
given angle, keeping the origin fixed, the same

line L has intercepts p and g on the transformed
axes. Prove that —-1; + J— SELE R
i e I_ﬂ qa
Sol: Equation of the line in the old system in the
intercept form F5§+§= 1 = :—+§— 1=0,

Length of the perpendicular from origin = Iu,:.il
yat b

Equation of the line in the second system in the
intercept formis=4+f=-=2<4i-1=0
P q P 9

Length of the perpendicular from origin

*]

8]

Since the origin and the given line remain

unchanged we have from (1) and (2)
1 1 1 1

INTERMEDI ATE
w: s pecial
= "JUNTIO R

4, If 3a + 2b + 4¢ = 0, then show that the equation
ax + by + c = 0 represents a family of concurrent
straight lines and find the point of concurrency.

Sol; Given condition of a,b the line ax+by+c=0

3 1

(:]H'I' (;)b-l*(‘ = [

For all values of a,b the line ax+by+c=0 passes

through the point G:‘_] equation ax+by+c=0

represents a family of concurrent lines point of
. 3 1

concurrency Is (r :)

5. The line f - ‘; = 1 meets the X-axis at P. Find
the equation of the line perpendicular to the line
at P,

Sol: Equation of PQ isi - :—l = ]
Equation of X-axisisy=0 -=1=x=

i
Co-ordinates of P are a

(a,0) PR is \/
]
/ p

=

perpendicular to PQ
Equation of PR =
- + = = k This line PR >
b i

passes through P is
(30,5 +0=k=k=a/b

Equation of PRis - + = = =
] a b

6. Find the locus of the foot of the perpendicular
from the origin to a 0(0,0)
variable straight line
which always passes
through a fixed point
(a,b). | Aab) Kixy) 8

Sol: Suppose m is the

slope of the line AB
Equation of AB is y-b=m(x-aj=mx-ma
Mx-y+(b-ma)=0...eeeee. (1)

OK is perpendicular to AB and passes through
the origin O. Suppose co-ordinates of K are (x.y)

Equation of OKisx+ my=0 ................ (2)
1 * sl Y 1
X" X,
x _y 1
—mfb=-ma’) T b-ma  mi+l
x = =m{b=-ma) __ b=ma
= Tem Y T Tom
h=ma
¥y _ 1eme o 1 =3
;'_ —m[ib—ma H_; m._.—_xf}r

1#m=

Substituting in (1)

X vt b4 EanD
y 7 " L

—x‘ -y +by+ax=0

Orx*+yi—by—ax=10
Locus of Kis x* + y? —ax = by =0

7. Find the equation of the straight lines passing
through the point (-10,4) and making an angle 6
with the line x = 2y = 10 such that tantl = 2.

Sol: Equation of QR is x-2y = 10
Suppose slope of PQ is m,
PQ passes through P(-10,4)
Equation of PQ is y = 4 =
m{x+10)=mx+10m
e, mi=y+(10m+4)=0
........................ (1)

1
tantl= 2 = cosll = =

P{-10.4)

2] L)

/Q R\
x- 2y =10

|y +bybsl _1_ o |mi+2|
'qm m V5 vitdvmi+l
Squaring and cross multiplying
m*+1=(m+2)=m?+4m+4
dm+3=0 ms=-

cos b =

& )k

Case (i) : Co-efficient of m* = 0
=» One of the roots is =
Hence PR is a vertical line
. Equation of PRis X+ 10=0
Case3(ii) : m =%
Substituting in (i)
Equation of PQ is
3 30
—II'—_}-’+(—'T+4) = ()
=220 o 3x+4y+14 =0
8. Let PS be the median of the triangle with
vertices P(2,2). Q(6,-1) and R(7,3). Find the
equation of the straight line passing through (1,-
1) and parallel to the
median PS. R(7.3)
Sol: P(2,2), Q(6,-1) R(7,3) are
the vertices of AABC ; 5 is the
mid point of QR

Co-ordinates of S are al6.-1)
TR -I ; ' : ]
Slopeof PS=q—=—n = ==
L

AB is parallel to PS and passes through A(1,-1)

Equation of AB is m:-ﬁ (x—=1)
9y + 9 = —2x + 2 /
x4+ 9 +7=0 (1-1)

9. Find the points on the line 3x - 4y-1 = 0
which are at a distance of 5 units from the point
(3.2)

Sol: Equation of the line in the symmetric form is

X=3 lr:i

= d- —B
Cos Fina

Co-ordinates of the point P are (3+rcosa, 24rsina
) = (3+45cosa, 245sina)
Pisapointon3x-4y-1=0
3{(3+5cosa)-4(2+5sina)j-1=0

9+ 150 -20sina=0

tanu=+E
i

4 ; 3
Case (i) cosa = z+Sin &= =

4 " |
Case (ii) cosa = — =, sina = e
=] -

Case (i) : co-ordinates of P are
(3+5%,245:2)=(75
Caselii): co-ordination of P are
(3 52,2 53) O
5' T
10.A straight line L is drawn through the point
Al2,1) such that its point of intersection with the
straight line x + y = 9 is at a distance of 3v/2 from
A. Find the angle which the line L makes with the
positive direction of the X-axis.
Sol: Suppose « is the angle made by the line through
A, with the positive X-axis.

Any point on the line is
(xy + rcosa,,y; + rsina)

Af2,1)

32

K+y=9
= (2 + 3V2cosa + 1 + 3v2sina)
Thisis a pointonthe linex+y=9

2 + 3vV2cosa + 1 + 3V2sina =9
3V2(cosa + sina) = 6

oS58
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cosa + sina = —= =2
32
1 - U :

—_ COSa + —Sing =
V2 V2
cosa.cosd5 +sinasing5” = 1
cos|{a - 45°) = cos0”

a-45"=0=> = 45° = -

1. Find the equation of the straight line passing
through the point (3,4) and making X and Y
intercepts which are in the ratio 2:3

Sol: Equation of the line in the intercept form is

—42=1

a ]

Given = = = =h = =
i 3 F

Equation of the line is i + i—: =

This line passes through P(3,-4)

9-8=3a = 3a=1

Equation of the required line is 3x +2y =1

= 3x+2y=1=0

2. A straight line through P(3,4) makes an angle
of 60° with the positive direction of the X-axis
Find the co-ordinates of the points on that line
which are 5 units away from P.

Sol: Co-ordinates of any

)
point on the line () are >
(x, + rcos@, y, + rsinf) (3.4)

Given (xy,y,) AP
=38ie.x;=3y,=4 -

* 5

0 = 60° = cosh = cosb0> @ |

1 : — :l—l'_ll-g
==, sinB=sin60r= »
Case(i):r=5
Co-ordinates of  are (3 +5 i 4+ ":%’)
. (.!'.-1. E+5\"§)
“Nz' 2
Case (ii):r==- 5

=

Co-ordinates of (} are (3 +5 i 4+ 5"'73)

- (1 E—51..-’zi)
2" 2

3. A straight line through Q{\E,E} makes an
angle%with the positive direction of the X-

axis. If the straight line intersects the line

V3x — 4y + 8 = 0 at P, find the distance of PQ.
Note: AB and PQ are not perpendicular. 5o we
have to follow the first method only.

Sol: PQ makes an angle Ew:’th the positive
direction of X-axis.
m = slope of PQ = tan30° = .
PQ passes through Q(v3,2)
Equation of PQ is y-2= :1—3(1: - 3)

;.-..

]

‘,'.(3_3.:— 2J3i=x—-3
x—J3y=-/3 s (1)
Equation of ABis V3x —d4y + 8 = 0
V3x — 4y = -8

(1) xvV3=3x-3y=-3
Subtracting-y=-5

From (1), x =3y - V3 =5J/3 -3
= 43 co-ordinates of P are (4v3,5)
Qare (vV52)

PQ: = (43 - V3) + (5 - 2)?
=27+9=36 PQ=6 units.



