MATHEMATICS (PART-II)

SOLUTION : PRACTICE QUESTION PAPER 4

Q. 1. (A) () (B)
(ii) (B)
(iii) (D)
(iv) (A)

Q. 1. (A) Explanation to the answers to MCQs in this question has been given below
for students’ guidance. Please note that, Students are not expected to write the
explanation in the examination.

Explanations :

(i) (B) Areas of triangles with equal heights are proportional to their corresponding

bases.
. A(AABD) BD
" A(AADC) DC

(ii) (B) [In cyclic [JABCD, LA+ ZC=180°,2/ZA=34C
C.2ZA—3ZC=0. Solve two equations]

@mmﬂmmdmmhﬂq

Xy =X

(iv) (A) [Volume of cube = (side)’].

Q. 1. (B) (i) Solution :

AABC is a 45° —45° — 90° triangle
.. by 45° —45°—90° triangle theorem,
1

7

AB= AC ... (Side opposite to 45°)
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(ii) Solution :

m(arc PXR)=80°

1 .
ZPQR = 3 x m(arc PXR) ... [Inscribed angle theorem]

=l x 80° =40°
2

Ans. Measure of ZPQR is 40°.

(iii) Ans.
The longest chord of the circle is 8 cm.

Diameter is the longest chord of the circle.

Radius = — x diameter

=—x%x38

=4cm

The radius of the circle is 4cm.

(iv) Ans. The point of intersection of line x=2 and y= —3 is (2, —3).

Q2.4 O

9 cm

B 12 cm C

Activity :
A ABC is a right angled triangle,
AB=9cm, BC=12 cm
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By Pythagoras theorem,
AC?=AB*+B(C?

=9+ 122

—81+| 144 |=| 225 |

(ii) Activity :

1 1
1—sin9+ 1 +sin6

1 +sin0 +

(1 —sinf) (1 +sinb)

LHS =

1 +sin@ +1—sin0
1 —[sin?0]

2 1

= =2
Teost0
=

(iii) Activity :
The radius of the sector () =3.5 cm

Length of the arc=2.2 cm

Length of the arc x

2

23] [3]

Area of the sector =

Q. 2. (B) Solution :

(i) In AMNP,
ZMNP =90°
NQ_LMP
.. by theorem of geometric mean,
NQ?*=MQ x QP
SONQ =9 x4 N P
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Proof : In ARMO and ARNO
ZRMO = ZRNO = 90° ... (Tangent theorem)
Hypotenuse OR = hypotenuse OR ... (Common side)
Side OM = side ON ... (Radii of the same circle)
.. ARMO =~ ARNO ... (Hypotenuse side theorem)
.. ZMRO = ZNRO

} .. (ca.c.t)
and ZMOR = ZNOR

". seg OR bisects ZMRN and ZMON.

(iii)

i

>

< >
2

[ |
¢} \ M !

N

(iv) Solution : P(— 12, —3) and Q(4, k).

Let P(x,, y,) and Q(x,, »,).
Here,x; = —12,y, = =3, x,=4and y, =k

Slope of the line = m — % .

Vo=

_xz_xl
1 k—(—3)

T2 4—(—-12)
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. 1_k+3
2 4+12
1 _k+3
2 16
L 2(k+3)=16
‘.(k+3)=§ L k+3=8
k=8-3
k=5
Ans. k=5
(v) Proof :
1
LHS=—— ——
sec 0 — tan 0
_ 1 ><(sec@-l—tan 0)
(sec 0 —tan 0) (sec O + tan 0)
_ 1 (sec 0 + tan 0)
(sec 0 — tan 0)(sec 0 + tan 0)
_ sec 0 +tan 0
sec’ — tan®0
_sec 0 +tan 0
1
= RHS
.. LHS = RHS
! =sec 0 + tan 0.

" sec 0 —tan 0

I:

o 1 + tan?0 = sec?0
sec’) —tan’0=1

}

Q. 3. A (@
P Q
A

S
Activity :
In APQA and ARSA,
ZPQA = ZRSA | (Alternate interior angles) |
ZPAQ = ZRAS | (Vertically opposite angles) |
.. APQA ~ARSA  ...[ AA test of similarity |
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PQ _
RS AR
Substituting AR =5AP in (1)

. PQ_[AP]

... (Corresponding sides of similar triangles) ... (1)

"RS  5AP

cpQ_[1]
"RS 5
RS =5PQ

(ii) Activity :
P2, —2),Q(7,3),R(11, —1) and S (6, —6) are the given points.

Using distance formula,

distance between two points = \/ (x, —xl)2 +O,— J’1)2

PQ=[ 5,2 | (D)
QR=[ 42| ()
SR=[5,2 | E)
PS=[ 4,2 ] ()
< from (1), (2), (3) and (4)
PQ=| SR |

QR =[ PS |

.. [JPQRS is a parallelogram

... [A quadrilateral is a parallelogram, if its opposite sides are equal]

P2, —2),Q(7,3), R(11, —1) and S(6, —6) are the vertices of a parallelogram.

Q. 3.(®B O

Proof : In APRQ,

Z/PRQ = 90° ... (Given)
.. by Pythagoras theorem,

PQ? = PR? 4+ QR? (D)
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In APRM,
ZPRM = 90° ... (Given)

.". by Pythagoras theorem,

PM? = PR? + RM? . (2)
RM = % RQ ... (M is the midpoint of seg RQ) ... (3)
2
" PM2=PR? + <1 RQ) .. [From (2) and (3)]
2

. PM? =PR? + %RQZ

Multiplying each term with 4, we get

4PM? = 4PR? + RQ?

.. 4PM? = 3PR? 4 (PR? + RQ?)

.. 4PM? = 3PR? + PQ? ... [From (1)]
.. 4PM? — 3PR? = PQ?

i.e. PQ*> = 4PM? — 3PR>.

C E

Given : [JABCD is cyclic. ZDCE is an exterior angle of [JABCD.

To prove : Z/DCE =~ ZBAD

Proof :

ZDCE + ZBCD = 180° ... (Linear pair of angles) ... (1)
CJABCD is cyclic.

.. £ZBAD + ZBCD = 180° ... (Theorem of cyclic quadrilateral) ... (2)
.. from (1) and (2), we get

/DCE + #BCD = ZBAD + ZBCD

.. ZDCE = ZBAD

.. ZDCE = /ZBAD.
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(iii) Solution :
Let seg AB and seg CD represent the two buildings. Seg BD represents the road.
Seg AE 1| seg CD ... C-E-D.
Z CAE is the angle of elevation.
AB =10 m, BD = 12 m and ZCAE = 60°. C
[JABDE is a rectangle
DE=AB=10m
AE=BD =12m ... (Opposite sides of rectangle are equal)
In right angled A CEA,

tan 60° = £ .. (By definition)
AE
, CE . .
..f=E ... (tan 60° = /3) AL e
. CE=12/3m
CD = CE + ED .. (C—E-D) £
5. CD=(12/3+10) m iBI—I I

Ans. The height of second building is (12\/5 + 10) m.

(iv) Solution : Area of the shaded region is 114 cm?.

The shaded region is segment PRQ.
A(segment PRQ) = 114 cm?
m(arc PRQ) = ZPOQ = 0 = 90°

A(segment PRQ) = rZ[ 0 sin 0}

360 2
(314 x 90 sin 90°
| 360 2
4= 3041 . (sin 90° = 1)
4 2

(3142
4

Co 114 =47

L4 =17

:1M=%XL5
4

_ 114 x4 x 100
1.14 x 100

- ’;:114><4>< 100
114

P =400
L r=+/400
. r=20cm

Ans. The radius of the circle is 20 c¢m.
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A B

Proof : Side AD | side BC ... (Opposite sides of a parallelogram)
i.e. AE || BC and BE is the transversal.

.. ZBEA = ZEBC ... (Alternate angles)

i.e. ZMED = Z/MBC

ZDME = ZBMC ... (Vertically opposite angles)

. AEMD ~ ABMC ... (AA test of similarity)

. % = % .. (Corresponding sides of similar triangles are proportional )
MD = MC ... (M is the midpoint of DC)
MD _ED _
MC BC

. ED=BC (D)

BC=AD ... (Opposite sides of a parallelogram) ... (2)

From (1) and (2), ED = AD

AD + ED =AD + AD ... (Adding AD to both the sides)
.. AE =2AD ..(A—D—-E)..(3)
.. AE =2BC ... (.- AD = BC, opposite sides of parallelogram)

AE || BC and AC is the transversal.

. ZEAC = /ZBCA ... (Alternate angles)
ZELA = ZBLC ... (Vertically opposite angles)
. AAEL ~ ACBL ... (AA test of similarity)
. EL _AE ... (Corresponding sides of similar triangles are proportional )
BL BC
. EL _2BC ... [From (3)]
BL BC
EL _
BL
EL =2BL
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(i)

Proof : Draw seg PA,

seg PL, seg PN, seg PB,

seg PC and seg PM

PL=PM=PN=r ... (Radii of the same circle)
PM 1BC, PL1AB, PN_LAC, ... (Tangent theorem)

. A(APBC) :% « BC x PM

A(APBC) =% x BC x r ()
A(APAC) =% x AC X r )
A(APAB) =% « AB x r e
. A(AABC) = A(APBC) + A(APAC) + A(APAB) ... [From (1), (2) and (3)]

zleerJrleerJrleer
2 2 2

=%(BC+AC+AB)><;~

A(AABC) = %(AB +BC + AC) x r.
(iii) For metallic cuboid,

length (/) =44 cm

breadth () =42 cm

height () =21 cm

For the sphere,

Let the radius be 7.

Volume of the sphere = Volume of metallic cuboid

gnr3=l><b x h

ixgxr3:44 x 42 x 21
377
r3_44 x42 x21 x3 x7
B 4 %22
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P =9261
. r=21cm

Surface area of sphere =4 7/°
=4 x% x21 x21

=5544 cm®

Ans. Surface area of the sphere is 5544 cm?.

(@
Proof : ADAC ~ ACAB ... (Similarity of right angled triangles)

. Cb_AC .. (c.s.8.1)

BC AB

b b

.p_b p=

a c

2 a2b2 . .
L= ... (Squaring both the sides)
c

1< By i d 1
';?_W ... (By invertendo) ... (1)

In right angled A CAB, by Pythagoras theorem,

AB*=BC?+ AC?

L=+ .. (2
From (1) and (2),
1 a*+b
l?_ b2
a b
v db
1 11
5Tt
p- b a
le%=7+l2
p- a b
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(ii) Analysis :
For AABC, the lengths of three sides are known.
.". AABC can be constructed.

AABC ~ ALMN

. AB = BC = AC ... (Corresponding sides of similar triangles are in proportion)
LM MN LN
55_ 6 _45_5
LM MN LN 4
23 2 6 _5 45_s
LM 4 MN 4 LN 4
. 45 x4
LM =22 x4 L MN =8 x4 LIN=72
5 5
. _ 24 . 18
-IM=11x4 coMN =24 LIN=2
5
LM =44cm
. .MN=4.8cm . LN=36cm

. ALMN can be constructed.

Ans.

B 6 cm C M 4.8 cm N

12 NAVNEET PRACTICE PAPERS : STD. X [SOLUTION : MATHEMATICS (PART - II)]



