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1. Similarity

Bisectors of 2B and 2 C in AABC meet each other
at P. Line AP cuts the side BC at Q. Then prove
AP _ AB+AC

@

that: — (4 marks)
PQ BC
A
B
.. X
B *=C
Q
Proof :
In AABQ, ray BP bisects 2 ABQ. [Given]
?—P = Q—B ... (i) [By property of an angle
Q Q bisector of a triangle]
In AACQ, ray CP bisects £ ACQ. [Given]
?—P = é—é ... (ii) [By property of an angle
Q bisectorof a triangle]
% - % - % ... [From (i) and (ii)]
?—P = % [By theorem on equal
Q Q+CQ ratios]
AP _ AB+AC
PQ BC
AP _ AB+AC
PQ BC

(2) InOABCD,side BC || side AD. Diagonal AC and

diagonal BD intersects in point Q. If AQ = % AC,

then show that DQ = % BQ. (4 marks)
A D
B C

Proof :

Side AD || side BC on transversal BD.

£, ADB = ~£CBD ... (i) [Alternate angles]

In AAQD and ACQB,

£LADQ = £CBQ ... [From (i), B-Q-D]

LAQD = £CQB ... [Vertically opposite angles]

Challenging Questions |
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AAQD ~ACQB
... [By AA test of similarity]

AQ _ DQ ... (i) [e.s.s.t.]

CQ BQ

Now, AQ = %AC
3AQ = AC

3AQ = AQ + CQ
3A0-AQ = CQ
2AQ=CQ

AQ _ 1

Q. 2
1_DQ

2 BQ

DQ=%BQ

... [Given]

.. (iii)

... [From (ii) and (iii)]

A line cuts two sides AB and side AC of AABC
in points P-and Q respectively.

A(AABC) _ APxAQ
A(AAPQ) ABxAC

A

(3)

Show that (4 marks)

B C

Construction : Join seg BQ

Proof":
Considering AAPQ and AABQ,
A(AAPQ) . AP .. ()
A(AABQ) AB

[Ratio of areas of two triangles having equal height
is equal to the ratio of their corresponding bases]

Considering AABQ and AABC
AAABQ) ~ AQ W
A(AABC) AC
[Ratio of areas of two triangles having equal height
is equal to the ratio of their corresponding bases]
A(AAPQ) A(AAPQ) AP AQ
A(AABQ) A(AABQ) AB AC

... [Multiplying (i) and (ii)]

A(AABC) APxAQ
A(AAPQ)  ABxAC
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150 Mathematics II - Geometry (Std. X)
(4) Inthe adjoining figure, AD is the bisector of the Seg PA 1 line
exterior ZA of AABC. Seg AD intersects the side Seg QB L line |
BC produce(g[r)l D. AB Seg RC L line .. [Given]
Prove that: D AC (4 marks) Seg SD L line |
seg PA || seg QB || seg RC || seg SD . (1)
['.'lines perpendicular to
same lines are parallel]
Now, seg PA || seg QB || seg RC
PQ _ ‘g‘g . [Property of three parallel lines
Construction : Draw seg CE || seg DA meeting QR and their transversals]
BAatE PQ_ 6 ... [Given AB = 6, BC = 9]
Proof: OR 9
In AABD, (1;_?{ - % . (i)
seg CE || seg DA - (Given) Also, seg OB || seg RC || seg SD ... [From (i)]
BC _ BE
D EA - [By B.PT] % = g—g ... [Property of three parallel lines
BC+CD BE+EA and their transversals]
= ..[B d
CD EA [By componendo] %—1; - % .. [Given, BC =9, CD = 12]
BD _ AB .
_— == ... (i) [By B-E-A, B-C-D]
CD EA (@) [By % = % ... (iii)
seg CE || seg DA, on transversal BK PQ:QR:RS=2:3:4 ... [From (ii)and (iii)]
LKAD = LAEC .. (ii) [Corresponding angles Lef the copfmen multiple be x
theorem]| )
seg CE || seg DA, on transveral AC 0 PC‘; < ?{R R?)Sx I;SS 4x PLOR ORS
LCAD = LACE .. (iii) [Alternate angles ow, PQ+ QR + - [P-QR, QR-S]
theorem] 2x + 3x + 4x = 36
Also, ZKAD = ZCAD .. (iv) O¥=36 rx=30_4
[Ray AD bisects £KAC] PO = 2x £ 7 x 4 — 8 units
LAEC = £ACE ... (v) [From (ii), (iii) and (iv)] QR_ p 4 3 4_ it
=38x=3 x 4 =12 units
In AAEC,
LAEC = £ ACE “[From (v)] pAF/x =4 x4 =16 units
EA =AC (Vl)[By converse of PQ = 8 units, QR = 12 units, RS = 16 units
i les triangle th:
BD AR isosceles triangle theorem] (6) Inthe adjoining figure, XY || AC and XY divides
D AC <« [From:(i) and (vi)] the triangular region ABC into two equal areas.
Determine AX': AB. (4 marks)
(5) Intheadjoining figure, eachof the segments PA, Proofs
OB, RC and SD is perpendicular to line 1. If AB A
=6,BC=9,CD =12, PS =36, then determine PQ,
OR and RS. (4 marks) X
Proof :
/ 36%
P_— c 5
Y
seg XY || side AC on transversal BC.
/XYB = £ ACB ... (i) [Corresponding angles]
L L L u In AXYB and AACB,
| A<GPB«9»CeIsD /XYB = £ ACB ... [From (i)]
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Challenging Questions 151
LABC = £XBY ... [Common angle] IX _ TC [T-B-X, T-X-C]
AXYB ~AACB  ...[BY AA test of similarity] ‘ B TIX ‘
A(AXYB)  xB? . S| TX?=TB.TC
—A( AACB) ~ ap? ™ (ii) [By theorem on areas

of similar triangles]
Now, A(AXYB = 1 A(AACB) ... [ seg XY divides
the triangular region ABC

into two equal areas]

A@@XYB) 1 ... (iii)
A(ZACB) 7

igzz _ % ... [From (ii) and (iii)]

% = % ... [Taking square root on both sides]
_ % =1- % ... [Subtracting botfl: Osrlrcliisj
ABA—BXB _ \/Eﬁ—l . % / %...[A-X—B]

AX:AB=(N2-1): 2
AX:AB=(2-1):42

(7)  Let X be any point on side BC of AABC, XM and

XN are drawn parallel to BA and CA. MN meets

in T. Prove that TX?=TB. TC. (4 marks)
Proof :
In ATXM,
seg BN || seg XM ... [Given]
g g

TN _ TB .
—_—= ... (1) [By B.P.T.
NM - BX (i) [By ]

In ATMC,

seg XN || seg CM ... [Given]
TN  TX y
M~ X ... (ii) [By B.P.T]
% - % ... [From (i) and (ii)]
BX_ X ... [By invertendo]
B TX
BX+TB_ CX+TX ... [By componendo]

TB TX

(8) Two triangles, AABC and ADBC, lie on the
same side of the base BC. From a point P on BC,
PQ || AB and PR || BD are drawn. They intersect

AC at Q and DC at R. Prove that QR || AD.

(4 marks)
D
«" R
C
Proof :
In ACAB,
seg PQ || seg AB ... [Given]
CP_ CQ i) [By B.P.T
B AQ ... (1) [By B.P.T.]
In ABCD,
seg PR || seg BD ... [Given]
CP _ CR ..
e By B.P.T.
T, (i) [By ]
In AACD,
CQ_CR From (i) and (ii
2O RD .| (i) and (ii)]
seg OR || seg AD | - [By converse of B.P.T.]

(99 In AABC, D is a point on BC such that

BD _AB . Prove that AD is the bisector of ZA.

DC AC

(Hint : Produce BA to E such that AE = AC. Join

EC) (4 marks)
Proof :

B .C

D
Proof : Seg BA is produced to point E such that
AE = AC and seg EC is drawn.

BD _ AB

5C~ AC ... (i) [Given]
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AC =AE ... (i) [By construction]
3—2 _ g ... (iii) [Substituting (ii) in (i)]

seg AD || seg EC

On transversal BE,

... [By converse of B.P.T.]

£LBAD = /BEC ... [Corresponding angles
theorem]
/BAD = £ AEC ... (iv) ['." B-A-E]

On transversal AC,

£LCAD = LACE ... (v) [Alternate angles

theorem]
In AACE,
seg AC = seg AE ... [By construction]
LAEC = LACE ... (vi) [By isosceles triangle

theorem]|

£LBAD = £CAD ... [From (iv), (v) and (vi)]

Ray AD is the bisector of ZBAC.

(10) In the adjoining figure, OABCD is a square.

ABCE on side BC and AACF on the diagonal
AC are similar to each other. Then, show that

A(ABCE) = %A(AACF) (4 marks)
F
D C
]
E
.
A B
Proof :
OABCD is a square. ... [Given]
AC=+2BC .. (i)[. Diagonal of a square
= V2 x side of square]
ABCE ~ AACF ... [Given]
2

A(ABCE) _ (BO) ... (ii)[By theorem on

A(AACF)  (ACy

areas of similar triangles]

A(ABCE) (BC)?

A(AACF) ~ (J2.BC? [From (i) and (ii)]
A(ABCE) _ BC?

A(AACF) ~ 2BC?

A(ABCE) _ 1

A(AACF) 2

A(ABCE) = %A(AACF)

2. Theorem of Pythagoras

(1) In APQR, ZPQR = 90°, as shown in figure,
seg QS 1 side PR, seg QM is angle bisector of

£POR.
PM* _ PS
P P Yo = S
rove that MR - SR (4 marks)
Proof :
P
S
M
Q&= R
In'APQR,
Seg OM bisects ZPQR ... [Given]
M _ % [Property of an angle
MR = Q \ bisector of a triangle]
2
11\)41\1@ = (I;?{z ... (1) [Squaring both sides]
In APQR,
mZPQR =90° ... [Given]
Seg QS L hypotenuse PR ... [Given]
APQR ~ APSQ ~ AQSR ... (ii) [Theorem on
similarity of right
angled triangles]
APSQ ~ APQR ... [From (ii)]
PQ_TSs ... [c.ss.t]
PR PQ
PQ*=PR x PS .. (iii)
Also, AQSR ~ APQR ... [From (ii)]
QR _ SR ... [c.s.s.t.]
PR QR
QR? = PR x SR .. (iv)
2
11\341\1@ - g:iglg ... [From (i), (iii) and (iv)]
PM* _ PS
MR* SR

(2) In AABC, m/ZBAC=90° seg DE 1 side AB, seg
DF 1 side AC, seg AD 1 side BC.
Prove : A(OAEDF) = VAE X EB x AF x FC )
(4 marks)

Proof :
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A In ADEB and AACB,
/DEB = £ ACB ... [Each is 90°]
E F £LDBE ~ £ABC ... [Common angle]
ADEB = AACB ... [By AA test of similarity]
DE _ DB
—_—= = ... |c.s.s.t.
B D ¢ AC AB [es.s.t]
In AADB, Ac = DExAB ... (i)
DB
£ ADB =90° ... |Gi
o , [Given] CD2xAC=ADxDBx PEXAB i\ 11tiplying
seg DE 1 side AB ... [Given] (@) and (ii)]
DE? = AE x EB .. (1) B
(i) [By property CD? x AC=AD x AB x DE |
of geometric mean]
In AADC, (4) In an equilateral AABC, the side BC is trisected
mzADC = 90° .+ [Given] at D. Prove that 9AD? = 7AB>. (Hint : AE 1L BQO)
Seg DF 1 side AC ... [Given] (4 marks)
DF’ = AF x FC (i) [By property of Proof :

geometric mean]
Multiplying (i) and (ii), we get
DE’ x DF = AE x EB x AF x FC
DE x DF = VAE X EBX AF X FC

... (iii)

In OAEDF,

m/ZEAF=m/ZAED=mZAFD=90" ... [Given]
m£EDF =90° ... [Remaining angle]
OAEDEF is a rectangle ... [By definition]

... iv) [Area of
rectangle =1 x b]

A(OAEDF) = DE x DF

From (iii) and (iv), we get

| A(OAEDF) = VAEXEBX AF X FC |

(3) InAABC, LACB =90°,
seg CD L side AB,
seg DE 1 seg CB.

Show that: CD? x AC = AD x AB x DE (4 marks)

Proof :
C
E
A D B

In AACB,

£LACB =90°, ... [Given]
seg CD L hypotenuse AB,

CD?*=AD x DB ... (1) [By property of

geometric mean]

l_i

S C

Construction : AE 1 BC is drawn

In AAED,

mZ/ZAED = 90° ... [By construction]
AD?=AE?+DE? ... (i) [By Pythagoras theorem]

£LABC=60° .. (ii) [Angle of an equilateral
triangle]

In AAEB,

mZAEB = 90° ... [By construction]

£ ABE = 60° ... [B-E-C]

ZBAE =30° ... [Remaining angle of a triangle]
AAEB is a 30° - 60° - 90° triangle

AE = % (AB) ... (iii) [Side opposite to 60°]

BE = % (AB) ... (iv) [Side opposite to 30°]
BD = % (BC) ... [Given]
BD = L(AB) ...(v)[Since, BC = AB, sides of

3 an equilateral triangle]
DE + BD = BE .. [B-D-E]
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DE =BE-BD

DE = %AB - %AB ... [From (iv) and (v)]

3AB-2AB
6

DE = %(AB) .. (Vi)

DE =

\/— 2 2

AD? = [73AB} + [%AB} ... [Substituting
(iii), (vi) in (i)]

AD?= 3 AB? + L AR

4 36
 27AB’ + AB?
Bl 36
AD?_ 28AB?

36

AD? = g AB?

9AD? =7AB?

AD?

(5) In AABC, LABC =135°.
Prove that: AC2= AB? + BC? + 4A(AABCQ).
Construction : Draw seg AD L side BC, such that
D-B-C. (4 marks)

Proof :

A

m ZABC + m ZABD = 180°
...(Angles forming linear pair)
135° + m ZABD = 180°
m ZABD = 180°=135°

m £ABD = 45° ..(1)
In AADB,

m £ZADB =90° ...(Given)

m ZABD =45° ...[From (i)]

m ZBAD = 45° ...(ii) (Remaining angle)
In AABD,

Z/ABD = /BAD ...[From (i) and (ii)]

seg AD = seg DB ...(iii) (Converse of

isosceles triangle theorem))\

In AADB,
m ZADB =90° (Construction)
AB? = AD? + DB? ..(iv)

(By Pythagoras theorem)

In AADC,
m LADC =90°
AC?=AD?+DC? ...(By Pythagoras theorem)
AC2=AD?+ (DB + BC) ..(-.D-B-Q)
AC?2=AD?+DB? + 2 x DB x BC + BC?
AC?>=AB?>+BC?+2 xDB x BC ...[From (iv)]

AC2=AB2+BC2+2 x AD x BC
...(v) [From (iii)]

Area of triangle = % x base x height

...(Construction)

A (AABC) = % « BC x AD

4A (AABC) = 4 x % x BC x AD

...(Multiplying throughout by 4)
4A(AABC) =2 x AD x BC (vi)
| AC*=AB? + BC* + 4A(AABC) |

(6) In APQRis aright angled triangle, right angled
at Q such that QR = b and A(APQR) = a.

2a.b
If QN 1 PR, th how that QN = ————.
Q en show tha Q m
(4 marks)
Proof"
P
Q-
Area of triangle = % x base x height
A(APQR) = %x OR x PQ
G = %x bxPQ ...(Given)
22 - pQ ..(0)
b
Also,
A (APQR) = % x PR x QN
a = % x PR x QN ...(Given)
ON - If—; (i)
In APQR,
m ZPQR = 90° ...(Given)

PR? = PQ? + QR? ...(By Pythagoras theorem)

PR = /PQ*+QR?

...(Taking square roots)
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2
PR = [z_baj +b° ...[From (i) and given]

2
PR - % B
PR =% ...(iii)

...[From (ii) and (iii)]

2ab

N=-——2ab_
Q Vbt +4a®

(7) InOABCD is a quadrilateral. M is the midpoint
of diagonal AC and N is the midpoint of diagonal
BD. Prove that: AB*>+ BC* + CD? + DA?= AC2 +
BD? + 4MN-2. (4 marks)

D

Given : OABCD is a quadrilateral.

M and N are the midpoints of diagonal
AC and BD respectively.

To prove : AB> + BC? + CD? + DA?
=AC? + BD* +4MN?
Construction : Join seg DM and seg BM.
Proof :
In AADC,
seg DM is the median.
AD? + CD? = 2DM? + 2CM?
... [Apollonius theorem]

AD? + CD? = 2DM? + 2[%AC]Z

... [M is the midpoint of AC]
AD? + CD? = 2DM? + 2 x iACZ
AD? + CD? = 2DM? + %ACZ - ()
Similarly, in AABC seg BM is the median.
AB? + BC2 = 2BM?2 + %AC2 ... (i)

AD? + CD? + AB? + BC2 = 2DM? + %ACZ
+ 2BM2 + %ACZ .. [Adding (i) and (ii)]
AB? + BC? + CD? + DA? = 2BM? + 2DM? + AC?
... (iif)
In ADMB,
seg MN is the median

BM? + DM? = 2MN? + 2BN?
... [Apollonius theorem]

BM? + DM? = 2MN? + 2| % BDJ?
... [N is the midpoint of BD]
BM? + DM? = 2MNZ + 2 x iBDZ

BM2+4 DM?2 = 2MN? + %BDZ

OBM2 +2DM? = 4AMNZ + 2 x %BDZ
... [Multiplying by 2]
2BM2 + 2DM? = 4MN? + BD? .. (iv)

AB?+ BC? + CD? + DA? = (4MN? + BD?) + AC?
... [Substituting (iv) in (iii)]

AB?+BC>+ CD? + DA*= AC* + BD* + 4MN? |

&

3. Circle

(1) From the end points of a diameter of circle
perpendiculars are drawn to a tangent of the
same circle. Show that their feet on the tangent
are equidistant from the centre of the circle.

(4 marks)

Given: (i) A circle with centre O.
(ii) Seg AB is the diameter of the circle.
(iii) Line ! is tangent to the circle at point C.
(iv) Seg AD 1 linel
(v) Seg BE 1 linel

To Prove : OD = OE

Construction : Draw seg OC
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Proof : mZ£IAB + m£ZBAE =90°
Seg AD 1 line ... [Given] ... [." Ray Al and ray AE bisects
Seg OC L line ! ... [Radius is perpendicular £CAB and ZBAP respectively]
to the tangent] m/IAE=90° ...(i) [Angle addition property]

Seg BE L line ... [Given] Similarly,
Seg AD || seg OC || seg BE ... [Perpendiculars m2IBE = 90° ... (ii)
drawrl‘l v the Silmet;lme mZIAE + mZIBE = 90° + 90°

are parallel to each other] ... [Adding (i) and (ii)]

a‘gralgéersal AB and DE, m/IAE + mZIBE = 180°

—==== .. (i) [Property of three parallel ‘

OB CE lines and their transversals] LJAIBE is cyclic ‘ - [If opposite angles of a
But, AO=0B ... [Radii of the same circle] quadrilateral are supplementary
AO_4 . (ii) then quadrilateral is cyclic]

OB
DC . . (3) In aright angled AABC, ZACB = 90°. A circle

CE 1 - [From (i) and (ii)] is inscribed in the triangle with radius r. a, b,
DC =CE ... ({ii) c are the lengths of the sides BC, AC and AB

In AOCD and AOCE respectively. Prove that 2r=a + b—-c. (4 marks)
seg OC = seg OC ... [Common side]

£0CD = £OCE ... [Eachis a rightangle]
seg DC = seg CE ... [From (iii)]

AOCD = AOCE ... [By SAS 'test of
congruence]
seg OD = seg OE . (cs.ct)
OD = OE
(2) The bisectors of the angles A, B of AABC
intersects in I, the bisectors of the corresponding Piéof :
?Xtenﬁr angles intersect in E, Prove tha;4|:|AI]z]i Let the centre of the inscribed circle be ‘O’
is cyclic. marks Let AP=AQ=x ..(i) ) (The lengths of the two
Solution : ..y | tangent segments to a
CP=CR= " e’ 5¢8
C Y (11) circle drawn from an
BR=BQ=z (i) ] external point are equal)
a+b-c =BC+AC=AB
a+b-c¢ =CR+RB+ AP +PC-(AQ+QB)
(B-R-C,A-P-C,A-Q-B)
a+b-c = y+z+x+y-(x+2z)
[From (i), (ii) and (iii)]
a+b-c =y+z+x+y-x-z
a+tb-c =2y
Proof : Take point P and Q as show in fig. ~oa+b-c =2CP -(iv) [From (ii)]
m/CAB + mZBAP = 180° In L PCRO
... [Linear pair axiom] m ZOPC =m ZORC = 90°
1..,CAB + Lm/BAP =1 x 180° ...(Radius is perpendicular to tangent)
2 2 2 m /PCR = 90° ..(Given)
. [Multiplying throughout by% 1 m ZPOR = 90° ...(Remaining angle)
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OPCRO is a rectangle ...(By definition) Line PQ and RS are the common tangents
CP =OR ) and line CD is a common secant.
(Opposite sides of a rectangle) To Prove : C and D are midpoints of seg PQ
a+b-c =20R ...[From (iv) and (v)] and seg RS. \
v e o
(4) If two consecutive angles of cyclic quadrilateral A
are congruent, then prove that one pair of opposite
sides is congruent and other is parallel.
(4 marks)
Given : DABCD is a cyclic quadrilateral B
£ABC = £/BCD = R D s >
To Prove : side DC = side AB, AD || BC v
Proof«

Construction : Draw seg AM and seg DN both
perpendicular to side BC.

Proof :

(5)

I £ABC = £ BCD ... (i) [Given]

£LABC + £ADC = 180°... (ii) [Opposite angles
of a cyclic quadrilateral
are supplementary]

... [From (i) and (ii)]

... [Interior angles test]

£BCD + £ADC = 180°
Side AD || side BC
In ADNC and AAMB,

seg DN = seg AM ... [Perpendicular distance
between two parallel lines]

£DNC = LAMB ... |Each is 90°]
£DCN = LABM ... [Given B-M-N-C]
ADNC = AAMB ... [By SAA test of congruence]

side DC = side AB\ .. [es.ct]

As shown in the adjoining figure, two circles
intersect each other in points A and B. Two
tangents touch these circles in points P, Q and R,
S as shown. Line AB intersects seg PQ in C and
seg RS in D. Show that C and D are midpoints
of seg PQ and seg RS respectively. (3 marks)

Given : Two circles intersect each other in points
A and B.

Line CP is a tangent and line CD is a secant.

CP?=CAxCB .. (i)[Tangent secant segment
theorem]

Similarly, CQ? = CA x CB ... (i)
. CP?=CQ? ... [From (i) and (ii)]
CP=CQ ...[Taking square root on both sides]
.. [P-C-Q]
LineRD is a tangent and line CD is a secant
. RD?=DBx DA ... (iii) | [Tangent secant
Similarly, SD* = DB x DA ... (iv)

C is the midpoint of seg PQ

segment
theorem]
RD? = SD? ... [From (iii) and (iv)]
RD=SD .. [Taking square root on both sides]
D is the midpoint of seg RS ..[R-D-9]

(6) OABCD is a parallelogram. A circle passing

through D, A, B cuts BC in P. Prove that DC = DP.

(3 marks)
Given : OABCD is a parallelogram .
Prove : DC = DP
C
D
A
Proof :
OABPD is a cyclic quadrilateral.
[By definition]

£BAD = £DPC ...(i)[Exteriorangleofacyclic
quadrilateral equals to the interior
opposite angle]
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OABCD is a parallelogram ... [Given] m (arc DP) + m (arc DQ) = 2x + 2y
£LBAD = £DCB ... [Opposite angles of a ..[Adding (iv) and (v)]
parallelogram are equal] m (arc PDQ) = 180°
£BAD = £DCP - (D [C-P-B] ...[Arc addition property and from (iii)]
In ADCE, Arc PDQ is a semicircle
£DPC = 2£DCP ... [From (i) and (ii)]
DC =DP ... [Converse of isosceles ‘ seg PQ is a diameter of the circle. ‘
triangle theorem] (8) In AABC, LA is an obtuse angle, P is the
(7) In a cyclic quadrilateral ABCD, the bisectors of cirumcentre of AABC.
opposite angles A and C meet the circle at P and Prove that ZPBC = ZA —90° (4 marks)
Q respectively. Prove that PQ is a diameter of the Given : P is centre of the circle
circle. (4 marks) i '
Given : OABCD is a cyclic quadrilateral. ~ g LPBC=2A-%0
Ray AP and ray CQ bisect ZBAD and Cons.tructlon : Extend s'eg BP to intersect the circle
/BCD at point D, B-P - D. Join seg AD.
To Prove : seg PQ is a diameter of the circle.
: ‘
A B
Proofi:
Proof: Seg BD is the diameter
/DAP = /BAP N | ( ray AP bisects ZDAB) ZBAD = 90° (1) [Angles inscribed in a
Letm ZDAP = m ZBAP = x° (1) semicircle]
/DCQ = /BCQ ... (v ray CQ bisects «DCB) /DBC = £DAC ... [Angles inscribed in a
Let, m ZDCQ -m ZBCQ A | yo (11) same arc are Congruent]
OABCD is cyclic ...(Given) ~- LPBCS DAL - (i) [B-P-D]
Now, LBAC = £BAD + £DAC ...[Angle addition
m Z/DAB + m ZDCB = 180° property]
(Opposite angles of a cyclic quadrilateral J A—90°+ /PBC ... [From (i) and (ii)]

are supplementary)

mZDAP +m £BAP+ ZDCQ +m «BCQ =180°
...(Angle addition property)

X +x+y+y=180° ..[From (i) and (ii)]

2x +2y=180° ..

m/DAP = % m (arc DP)

...(Inscribed angle theorem)

x = %m (arcDP)  ...[From (i)]

m (arcDP) = 2x° ..(iv)
m/ZDCQ = % m (arc DQ)

...(Inscribed angle theorem)

y = %m (arcDQ)  ...[From (ii)]

m (arcDQ) = 2y° (V)

LA -90°= £PBC

LPBC= LA -90°

(10) Two circles with centre O and P intersect each
other in point C and D. Chord AB of the circle
with centre O touches the circle with centre P in
point E. Prove that ZADE + ZBCE = 180°

(4 marks)

Construction : Draw seg CD.

D

\ 4

- /C
S A B
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Proof : A
In ABCE,
LCBE + £CEB + £BCE =180° ... (i) [Sum of 100°

measures of angles of a triangle is 180°]

OABCD is a cyclic quadrilateral, ZCBE is its

exterior angle.

£/ CBE = £ADC ... (ii) [Exterior angle of a
cyclic quadrilaterals equals
to interior opposite angle]
LCED = £EDC ... (iii) [Angles in alternate
segments]
LADC+ LEDC+ £BCE=180 ... [Substituting
(ii) and (iii)in (i)]
... [Angle addition
property]

\ / ADE + 2BCE = 180°

4. Geometric Constructions

(1) Draw a AABC withside BC=6cnm, 2B =45° and
£A =100° then construct a triangle whose sides

are 4 times the corresponding sides of AABC.
7 (4 marks)
Solution :
Analysis :
In AABC,
mZA =100° ... [Given]
m/B =45°
m£C = 35° (Remaining angles of a triangle)
(Analytical Figures)
A
100°
P

4

N

\/

N

APBQ is the required triangle similar to the given
AABC.

(2) Draw a AABC, right angled at B such that
AB = 3 cm and BC = 4 cm. Now, construct a
triangle similar to AABC, each of whose sides is
% times the corresponding sides of AABC.

(4 marks)
Solation :
(Analytical Figure)

A

P

4l

3 cm

“B 4 cm C R g
B;
B;
B;
B; X
B;
BG X
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A

P T
A

3 cm

P ] ° ° = M >
B 4 cm C R
B;
B;
B3
B; -
B5

\

(4 ALTR ~ AHYD. Construct AHYD, where
HY=72cm, YD =6 cm, £Y =40° and IR _5
HD

B; %

5

APBR is the required triangle similar to the given p
AABC. and construct ALTR. (4 marks)
(3) AAMT — AAHE, In AAMT, MA = 6.3 cm,_ | Solufion
LMAT = 1200, AT = 4.9 cm and %= %, ALTR ~ AHYD
construct AAHE. (4 marks) - LT _ TR LR _5 ... () (c.s.s.t)
Solution : HY YD HD 6
oruHon: o LT =2Y 2 40° (cas.t.)
LT 5 .
—== From (i
T 7 ¢ [ ()]
\E LT _5
4.9 cm 7.2 6
LT = Z2x5 _ 36
6 6
> LT=6 cm
TR 5 .
—_— == From (i
D 6 [ o)
IR _5
6 6
TR = 2%6 _ 30
6 6
TR=5cm

Information for constructing ALTR is complete.

(Given triangle)
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<&
&
¥
40°
Y 6 cm D"
(Required triangle)
L
oS
(6) Draw acircle with centre A and radius 4 cm. Draw
40° tangent segments PQ and PR from an external
< > point P such that PQ =PR =3 cm. (4 marks)
T 5cm | R .
Solution :
(5) Draw a circle with centre O and radius 3.5 cm. In AAPQ, ZAQP =90° [Tangent theorem]

Draw tangents PA and PB to the circle, from
a point P outside the circle, at points A and B

respectively. ZAPB = 80°. (4 marks)
Solution :
In OOAPB, 2P = 80° ... [Given]
LOAP = LOBP =90° [Tangent perpendicularity
theorem] o _ acr . POR Poth N
= + thagoras theorem
£AOB =100 [Remaining angle of [1] Q@ PQ [Pythag )
AP? =42+ 32
Analytical figure : =16+9
AP? =25
AP =5cm
A
XQ
cm
-
A N P
¥ R
\/
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5. Co-ordinate Geometry

If A(-14,10) and B (6, -2) find the coordinates of
the points which divides seg AB into four equal

1)

parts. (4 marks)
Solution :
A p Q R B
(_14/ 10) (xy ]/1) (xz/ ]/2) (X3, ]/3) (6/ _2)

Let points P(x,, v,), Q(x,, y,) and R(x,, y,) be three
points which divide seg AB into four equal parts.
AP =PQ =QR = RB .. )
AQ=AP + PQ = AP + AP = 2AP .. (1)
[A-P-Q and From (i)]
BO=BR+RQ=AP+AP=2AP ... (iii)

[B - R-Qand From (i)]
1

AQ=BQ [From (ii) and (iii)
Q is midpoint of seg AB
—-14+6 . 10+(=2
xz = _2 s }/2 = %
[Midpoint formula]
(-8, 8
227 22
x,=-4; y,=4
Q0=(-4,9
P is midpoint of seg AQ. [From (i)]
X, = %‘4 ;Y= 102+ 4 [Midpoint formula]
—18 14
X =—=; ==
o2 fiT 5
x,=-9; y,=7
P=(-9,7)
R is midpoint of seg BQ. [From (i)]
X, = _42+ 6 Y= 4 (2_ 2) [Midpoint formula]
2 2
n=9i bag
X, = 1; Y, = 1

If A(20, 10) and B (0, 20) are end points of a seg
AB then find the coordinates of points which
divide seg AB into 5 congruent parts. (4 marks)

()

Solution :
B P Q R S A
0,200 (v, y) (y)  (xyy) () (20, 10)

Let points P(xl’ yl)’ Q(x2/ ]/2) and R(x3’ yS) and

S(x,, y,) be four points which divide seg AB into
five equal parts.

BP=PQ=QR=RS=AS . (1)

BS =BP + PQ + QR + RS [B-P-Q-R-5]
BS = BP + BP +BP + BP ... [From (i)]
BS = 4BP

. BS=4AS [From (i)]
BS 4
AS 1

Point S divides seg BA in the ratio 4 : 1.
iem:n=4:1

By section formula,

o 4x20+1x0 .~ _ 4x10+1x20
. 4+1 ¢ 4+1
=80 _40+20 _ 60
RN S 5
x, = 16; y,=12
S(16, 12)
Q is midpoint of seg BS.
X, = 0216; Y= 20512 [Midpoint formula]
16 . 32
X, = D Y= B3
X, =78; y,=16
Q(8, 16)
P is midpoint of seg BQ.
v = 0+8 . _20+16
1 2 4 yl 2
8 36
X, = —; = =
1 2 yl 2
x, =4; y, =18
P(4,18)
R is midpoint of seg QS.
_8+16 . . '16+12
X3= 2 7 73 - 2
24 _ 28
RGBTy
x, =12; y,=14

Point P(4, 18), Q(8, 16), R(12, 14) and S(16, 12)
divides seg AB into five equal parts.

Find the coordinates of the circumcentre and
the radius of the circumcircle of AABC if A(2, 3),
B4, -1) and C(5, 2). (4 marks)

Solution :

3)
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Let point P(h, k) be the circumcentre of AABC.

. PA=PB=PC ... (1) [Radii of a circle]
PA =PB ... [From (i)]
Using distance formula,

Jhr=2+(k-3)" = J(h—4) +(k+1)
Squaring both sides
(h=2P+(k=-3P=Mh-42+(k+1)

S P—4h+4+ K -6k+9=m-8h+16+K>+2k+1

" —4h-6k+13=-8h+2k+17

. —4h+8h-6k-2k=17-13
4h-8k=4
h-2k=1
PA=PC
Using distance formula,

(h=2)+ (k—=3)*=(h—5)*+ (k—2)*

S WP—4h+4+ K -6k+9=1*=10h+25+k*—4k +4

. —4h-6k+13=-10h -4k +29

 —4h+10h -6k +4k=29-13

(i)
[From (i)]

6h—-2k=16 ... (iid)
Subtracting equation (ii) from equation (iii)
6h -2k =16
- h-2k=1
G & 6
5h =15
h=3
Substituting & = 3 in equation (ii)
3-2k=1
 =2k=1-3
. _2k=-2
k=1

P(3, 1) is the centre of the circle.

Radius PA = /(2 -3)?+(3-1)
[Distance formula]

1y +@)
V1+4
Radius PA = /5 unit

(4) Point M(-3, 7) and N(-1, 6) divides segment AB

into three equal parts. Find the coordinates of

point A and point B. (4 marks)
Solution :
A M N B
(xlr yl) (_31 7) (_11 6) (.X2, ]/2)

Let A(x,, y,), and B(x,, v,)

Points M and N divides seg AB into three equal

parts.
AM = MN = NB . (1)
AM =MN
Point M is midpoint of seg AN.
3o 4ED gy hite
2 2
[Midpoint formula]

. —6=x-land14=y, +6
x,=-6+landy, =14-6

x,=-5 y,=8
MN = NB ... [From (i)]
Point N is midpoint of seg MB.
o-1= —3;—x2 ; 6= 7+, [Midpoint formula]
w=2==-3+x,;12=7+y,
. =2+43=x, ;12-7=y,
x,=1 ;Y,=5

Segment AB is divided into four equal parts by
points P, Q and R such that A-P-Q-R-B.If
P(12,9) and R(0, 11), then find the coordinates of

(5)

point A, Q and B. (4 marks)
Solution :
A P o R B
(xy y2) (12,9) (xy 1) (0, 11) (x5 y)
AP =PQ =QR =RB .. (1)
Let A(x,, v,), Q(x,, v,) and B(x,, v,)
Q is midpoint of seg PR. [From (i)]
X, = % Y, = 2 -;11 [Midpoint formula]
12 . 20
W WS
xX,=6; y,=10
Q(6, 10)
P is midpoint of seg AQ. [From (i)]
X, +X,

:12and% =9
6+x =24andy, +10=18

x,=24-6andy, =18-10

x,=18andy, =8
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R is midpoint of seg BQ. [From (i)]
X, + X,
2

x,+6=0x2andy,+10=11x2
x,=0-6andy,=22-10

+
=0and%=11

x,=-6andy,=12

(6) If (-7, 6), (8,5) and (2, -2) are the midpoints of
the sides of a triangle. Find the coordinates of its
centroid. (4 marks)

Solution :

(e, 11)

7,6) -

B
(xzr ]/2) M (xsr %)

Let A(x,, v,), B(x,, y,) and C(x,, ,) be three vertices
of AABC.

L (-7, 6) is midpoint of seg AB.
M (8, 5) is midpoint of seg BC.
N (2, -2) is midpoint of seg AC.
Let G(x, y) be centroid of AABC.

L is midpoint of seg AB.
+ +
x12x2 :—7and yl yZ :6
[Midpoint formula]
x,+x,=-l4andy, +y, =12 . (1)
M is midpoint of seg BC.
X, T X5 =8 and Y. +Ys =5
[Midpoint formula]
x,+x,=16and y, +y, =10 ... (i1)
N is midpoint of seg AC.
Xt X =2 and Yi+Ys -2
[Midpoint formula]
x,tx,=4andy, +y,=-4 .. (iii)

Adding (i), (ii) and (iii)
2x, +2x, + 2x, =6 and 2y, + 2y, + 2y, =18
x,tx,+x,=3andy, +y, +y,=9 oo (iv)

G is centroid of AABC
X, + X, + X,

and y = y1+y32+y3

[Centroid formula]

3 9
x=Zandy==
3 73
x=1landy=3

6. Trigonometry

(1) If 1+ x? sin 6 =x, prove that
1

tan’0 + cot?0 =2+ — (3 marks)
x
Proof :
J1+x* sinf = x ... [Given]
sinf = X .. (4)
V1+x®
sin%0.+ cos?0 = 1 ... (Identity)
2
X fcos =1 .. [From (i)]
x
2
cos? = 1- -2 5
1+x
2 2
cos0 = 1+xl —x” —zx
I+x
1 .
cos?0 = . (i
1+x° (@)
tan’0. = sin%0 + cos?0
|
= oy . 1 From (i) and (ii
i) iy [From (@ and ()
2
= X x(1+x?)
(14 x%)
tan’0 = x? ... (iii)
cot?0 = 12
tan“ 0
cot’0 = % ... (iv) [From (iii)]
x

tan?0 + cot?0 = x> + L [Adding (iif) and (iv)]
X

tan?0 + cot?0 = x2 + lz

X

(2) Prove: tan® L cot® _ 4 4004 coto
1-cotd 1-—tanb

(4 marks)
Proof :

LHS. = tan 0 N cot0

1-cot6 1-tanB

sin 0 cos0 cosB |, sin 0
= +1- +| /|1~

cos0 sin® sin® cos9
_ [sine +(sin@—coseﬂ

cos 0 sin 6

N {Cose +(cos@—sin@ﬂ
sin 6 cos 6
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Solution :
_ [ sin 0 sin 0 } B
= X
cos®  (sin®—cosh)
" [COSG y cosH } 28.5
sind  (cosH—sin6) o
_ sin’ 0 N cos’ 0 GH F30 D
cos0(sin®—cosB) sinBx(—1)(sinb —cos0) 15
S m
B sin’ 0 B cos’0 1.5m
~ cosO(sin®—cos)  sinO(sin0 - cos0) Al rE " ¢
sin’@ —cos’ 0 o1 .
= Buil f heigh
sin 0.cos 6(sin 6 — cos 0) AB = Building of height 30 m
CD = First position of boy of height 1.5m
_ (sinB—cos)(sin”6 + sin 6 cos O+ cos’ ) r d vosition of b
(sin® — cos 0) sin .cos O geond posttion ot boy,
. . ) Let the distance travelled be x m.
_ sin"0+sinBcosB+cos” O
sin6.cos6 CD = EF = AG
_ _sin’0  sin@cosO ; cos’O EF=AG=15m
sin0.cos® sinBcosO sin6.cosO BG =AB-AG ...[A-G-B]
_ sin® L, cosf BG=30-15m=285m
cos sin® In ABGF, ZBGE = 90°
L.H.S. = tan6 + 1 + cotB tan 60° — BG [Definition]
R.H.S. =1 + tan® + cot6 GF
J34 285
L.H.S.=RH.S. = Gr
. GF_ 285 _ 285xy3
(3) Prove: NG JBx3
sin®0 — cos®0 = (sin?0 — cos?0) (1 — 2sin?0 cos?0) _
(3 marks) GF=953m Q)
In ABGD, £BGD = 90°
Proof :
L.H.S. = sin®0 — cos®0 tan 30° = BS&
= (sin*0)? — (cos*0)? eb
1 285
= (sin*0 — c0s*0) (sin*0 + c0s*0) J3 - GD
_ £020)2 _ 201)27 o34 4
= [(sin?0)? — (cos?0)?] [sin*0 + cos*0] GD = 2853 m ()

= (sin%0 + c0s?0) (sin%0 — cos?0) [sin0
+ 2sin%0.cos?0 + cos*0 — 2s5in%0 cos?0]
= 1(sin?0 — cos?0) [(sin?0 + c0s?0)?
— 2sin%0 cos?0]
[ sin?A + cos?A = 1]
= (sin?0 — cos?0) (1% — 2sin?0 cos?0)
L.H.S. = (sin*0 — cos?0) (1 — 2sin?%0 cos?0)
R.H.S. = (sin%0 — cos?0) (1 — 2sin?0 cos?0)
: |LHS.=RHS.|

(4) A1.5mtall boy is standing at some distance from
a 30 m tall building. The angle of elevation from
his eyes to the top of the building increases from
30° to 60° as he walks towards the building. Find
the distance he walked towards the building.

(4 marks)

AC=GD, GF=AE

AC = 285+/3,;AE=95/3
[From (i), (ii) and (iii)]

.. (iii)

AC=AE +CE [A-E-C]
2853 =x+9543
x=285v3-953
x=19/3m
Distance he walked towards the building
is 19/3 m.

(4) Prove:

(sin A + cosec A)? + (cosA + sec A)>=7 + tan? A
+ cot? A. (4 marks)

Proof:
L.H.S. = (sin A + cosec A)? + (cosA + sec A)?
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=sin’? A + 2sin A . cosec A + cosec* A 2secA
+ cos? A + 2cos A sec A + sec’A = tanA x (sec’A—-1)
— qin2 2 3
=sin® A + cos® A + 2sin A A +2cos A — tanA x 2se(2:A [1+ tan’0 = secd,
+ cosec?A + sec’A tan"A - tan?0 = sec?0 — 1]
cosA = 2secA + tanA
=1+2+2+(1+cot?A) + (1 +tan?A) .
_ 2 . sinA
[ sin?0 + cos?0 =1, T cosA | cosA
cosec?0 =1 + cot?0, _ 2  cosA
sec’0 = 1 + tan?0] cosA  sinA
=5+1+cot?’A+1 + tan’A _ 2
LHS. = 7 + cot’A + tan?A sinA
L.H.S. = 2cosec A
R.H.S.= 7 + tan?A + cot?A
R.H.S. =2cosec A
L.H.S. =R.H.S.
L.H.S. =R.H.S.
(sin A + cosec A)* + (cosA + sec A)?
=7+ tan’ A + cot’ A. (7) From the top of a light house, 80 metres high,
(5) Prove that: two ships on the same side of light house are
1 — sinBcosd sin20 —cos0 . observed. The angles of depression of the ships
cosB(sech — cosecd)  sin’0 + cos’® = sind as seen from the light house are found to be of
(4 marks) 45° and 30°. Find the distance between the two
Proof : ships. (Assume that the two ships and the bottom
1-sinOcos® sin?0 — cos? 0 of the lighthouse are in a line) (4 marks)
LHS. = -3 3
cosO(secO—cosecB) sin’0+cos” 0 Solution :
- 1-sinfBcosO A - E _,
o ( 1 1 ) 30
cos - o
cos® sin0 45
(sin O + cos 0) (sin® — cos 6)
(sin® + cos 0)(sin*0 — sin © cos O + cos” )
_ (1 —sin6cos 9) 3 M B H 459 30°
Cose(sine— cosej (1-5sin0B.cos0) C D
sin6.cos 6
[ sin?A + cos?A = 1] In the above figure, AB represents lighthouse of
1 height 80 m. D and C are positions of two ships.
= ——————  x (sin® — cosO)
(sin0 — cos6) £EAD and £EAC are angles of depression.
sin®
£LEAD =30%and £EAC =45° [Given]
L.H.S. = sin6 )
RHS. — sind £ ADB =30°and £ACB =45 .. ()
[Alternate angles]
L.H.S. = R.H.S. In AABD, 2B = 90°
(6) Prove that: tan ZADB = AB [Definition]
tanA tanA BD
= 2cosecA (4 marks) 30
secA-1 secA+1 tan 30° = 93U [From (i)]
Proof : 1 %0 BD
tanA tanA -9
LHS. =
secA-1 secA+1 V3 BD
= tanA [sec/lx—l +sec11+1} o 280\/5111 @
In AABC, LABC =90°
secA +1+secA -1 AB ...
= tan LACB = =— Definit
tanA [(secA—l)(secA+l)} an C BC [Definition]
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tan 45° = 80 sinf0=1- 1
%0 BC 3
= — 20 — 3 -1 — g 11
BC sin%0 = 5 73 ... (id)
BC=80m ... (i) . 2 1 : .
sin%0 — cos?0 = = - = [From (i) and (ii)]
BD =BC + CD [B-C-D] 3 3
80 \/_ =80+ CD sin%0 — cos?0 = l
3
CD =80+/3 —80
(10) Prove that:
CD=80(+/3 -1)m
141 1+—1 =1
The distance between the two ships is tan’A cot’A sin’A —sin*A
80(\/3 —1) m. (4 marks)
(8) IfacosO+bsinO=mandasind-bcosb=n, then Proof ™
prove that a> + b> = m? + n? (4 marks) 1 1
L.H.S. = (1+ ) (1+ > )
Proof : tan’A cot’A
m = a cosb + b sind ... [Given] — (1% cot?A) (1 + tan2A)
m?= (a cos6 + b sinb )? — coseA . sec?A
m?= a® cos?0 + 2ab cos0 sinb + b?* sin%0 -1
=2 2
m?= a? cos?0 + 2ab sind cosO + b?sin?0 -~ ... (1) SI"A.CRA
n = asin®—b sind = ! [ sin®A + cos’A =1

n? = (a sind - b cosh)?

... (ii)
m?+ n? = a? cos?0 + 2ab sind cosO + b? sin*0

+ a? sin’0 — 2ab sin6 cosH + b? cos?0

n? = a?sin?0 — 2ab sin0 cosO + b? cos?0

m?+ n? = a? sin*0 + a2 cos?0 + b? sin’*0
+ b? cos?0
m2+ n? = a%(sin?0 + c0s%0) + b*(sin?0 + cos?0)

(" sin?A + cos?A = 1]

‘mz+n2=a2+b2‘

9 If \/5 tan0 = 3 sin0, find the value of sin?0 — cos?0,

where 0 # 0. (4 marks)
Solution :
\/5 tan6 = 3 sin6
tan 0 _ 3
sind /3
sin O . ginf = J3x3
cos J3
sin O 1 _ \/5
cosO  sin®
1 NE)
cos 0
1
cosh = —
J3
1 .
cos’0 = = ¢
3 @)
sin%0 + cos?0 = 1 ... [From (ii)]

1_

sin?0 +

") 1a2
sinA(l=sin"A) . oa g sin’A]

1
LHS = ——————
sin’A —sin*A
sin“A —sin“A
# |LH.S.=RHS.|

7. Mensuration

A tin maker converts a cubical metallic box into
10 cylindrical tins. Side of the cube is 50 cm and
radius of the cylinder is 7 cm. Find the height of
each cylinder so made if the wastage incurred

(1

was 12%. (n = 22 ) (4 marks)
Solution : 7
Total surface area of cube = 6/> (Formula)
= 6 x50 x50
= 15000 cm?
Wastage incurred = 12% of 15000
- 12 . 15000
100
= 1800 cm?
Area of metal sheet
used to make 10
cylindrical tins = 15000 — 1800
= 13,200 cm?
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Area of metal sheet Total surface area of a tin
used to make 1 =2(60 + 40) x 20 + 60 x 40
cylindrical tin = % =1,320 cm? — 2 x 100 x 20 + 2400
Area of metal sheet = Total surface area = 4000 + 2400
required to make 1 of a cylinder Total surface area of a tin = 6400 cm? ... (2)
cylindrical tin Number of tins can be made
Total surface area = 1,320 B Area of metallic sheet
of a cylinder Total surface area of open tin
2nr (r + h) = 1,320 800 x 400
2x27_2x7x(7+h) = 1,320 6400
7 _ 1320 Number of tins can be made = 50
h _ 334_ ~ (4)~ Plastic drum of cylindrical shape is made by
melting spherical solid plastic balls of radius
= 23 o 1 cm. Find the number of balls required to make
Height of each cylinder = 23 cm a drum of thickness 2 cm, height 90 cm and outer
radius 30 cm. (4 marks)
(2) The three faces, A, B, C having a common vertex Solution :
of a cuboid have areas 450 cm? 600 cm? and
300 cm? respectively. Find the volume of the For drum, thickness =2 cm
cuboid. (4 marks) Inner radius (r) = outer radius (r ) - 2
Solution : r,=30~2=28 cm
B Area of surface A = 450 cm? Inner height (k) = Outer height (1 ) -2
2o 1 x h =450 em? (1) h, = 90-2=88cm
h A C|  Area of surface B = 600 cm? Volume of plastic (V,) = Volume of — Volume of
;o Ixb=600 cm? Q) required for outer inner
I Area of surface C =300 cm? cylindrical drum cylinder cylinder
. bxh=300cm? . (3) = nry’hy—nrlh,
Multiplying (1), (2) and (3), = 307 90 28 x 8]
Pxb2x 2 = 600 x 450 x 300 = 7[300 x 90 - 784 x 88]
Exb2xh = 300 x 2 x 450 x 300 = 7[81,000 — 68,992]
= 300 x 900 x 300 v, = 120087 cin3 (1)
Exb?x k2 =300 x 300 x 30 x 30 Volume of one plastic ball (V,) = 3 nr’
Ixbxh =300x30 [Takingsquare roots] = % xmx1°
Ixbxh =9000cm? .. (4)
Volume of cuboid =1 x b x h ) - %n -~
Number of plastic
Volume of cuboid = 9000 cm® balls required to v
(3) Oil tins of cuboidal shape are made from a make the drum v
metallic sheet with length 8 m and breadth 4 m. = 122—08[' [From (1)and (2)]
Each tin has dimensions 60 x 40 x 20 in cm and 3
is open from the top. Find the number of such 3
tins that can be made? (4 marks) = 12008 x N
Solution : = 3002 x 3
Area of metallic sheet =8 m x4 m = 9006

Area of metallic sheet = 800 cm x 400 cm ...(1)

Total surface areaof atin=2(l+b) xh+1xb

Number of plastic balls required to make
the cylindrical drum is 9006.
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(5) Water drips from a tap at the rate of 4 drops in For cone height = h
every 3 seconds. Volume of one drop of 0.4 cm®. For hemisphere height (h) = r (1)
If dr1'pped water is c.ollected' in a cylinder ve-ssel Volume of cone = Volume of hemisphere
of height 7 cm and diameter is 8 cm. In what time (Given)
vessel be completely filled? What is the volume 1, > tven
of water collected? How many such vessels will 3 mrhy - 3 i
be completely filled in 3 hours in 40 minutes? 1 2
= nrh = £qurtxr
(4 marks) 3 1 3
Solution : 1 2x h, = 2 2% h, [From (2)]
Volume of water collected 3 3
= Volume of cylindrical vessel h - 202x 2x Lz
_ h, 3 1
h
= 27_2 x4 x4x7 h_l = %

Volume of water collected (V,) = 352.cm’
Volume of 1 drop of water = 0:4.cm?

Volume of 4 drops of water =4 x 0.4 =1.6 cm®
4 drops drips in 3 seconds

Volume of water dripped in 3 seconds =1.6cm?

Volume of water dripped‘in.1 seconds (V)
2 /L6 s
Volume of time required v
to fill the cylindrical vessel = 71
2
L3524 16
3
=352 x 2 % 10
16
= 660 seconds
= 11 minutes
3 hours and 40 minutes = (3 x 60 +40)min
= 220 min.
Number of vessels
that can be completely = 220
filled i ]

=20

20 vessels can be filled in 3 hours and
40 minutes.

(6) A cone and a hemisphere have equal bases and
equal volumes. Find the ratio of their heights.

(3 marks)
Solution :

As cone and hemisphere have equal bases and
they have equal radii.

Let the radius of each be r

N

Ratio of heights of cone and hemisphere
=2:1.

(7) A sphere and a cube have the same surface area.
Show that the ratio of the volume of the sphere
to that of cube is v/6 : /T . (4 marks)
Solution :

Surface area of sphere = 4772 .. (1)
- (2)

Surface area of sphere = Surface area of cube

Surface area of cube = 6 I

(Given)
4nrr = 6I? [From (1) and (2)]
ro_ 6
I 47
% = % ... [Taking square roots]
Q - V6 x /6 x/6
! 2X2X2 X X XTI
r 66
r = ..(3
P 8m/T ®
Volume of sphere = % nr
Volume of cube = B
Volume of sphere 4mr’
Volume of cube 3xP’
4 3J6
- 3 " mn
[From (3)]
_ e
N

Ratio of volume of sphere and cube is

J6:m.
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(8) % 5 coins were made by melting a solid cuboidal
block of metal with dimensions 16 x 11 x 10 in cm.
How many coins of thickness 2 mm and diameter

2 cm can be made. (& = %) (3 marks)
Solution :
For cylindrical coin,
height (h) =2 mm = % cm
Diameter =2 cm .. Radius (r) =1 cm
For cuboidal block,
[,=16 cm, b, =11 cm and i, =10 cm
Number of coins can be made
_ Volume of cuboid
Volume of a coin
L xb xh,
nr’h
_ 16x11x10
% x 12 x %
_ 7x16x11x10x10
22 %2

Number of coins made = 2800

(9) If the radius of a sphere is doubled, what will be
the ratio of its surface area and volume as to that
of the first sphere? (4 marks)

Solution :
Let r, be the radius of first sphere

and r, be the radius of second sphere.

... (1) [Given]

Let S, and S, be the surface areas of first and
second sphere.

S, =dnr? .. (2
S, =4nr}?
S, =4nx (2r)

" 82:475><4><1f12

Q:ZXQ

" S,=4x4nr?
. 5,=4xS, [From (2)]
5y

S

1
Let V, and V, be the volumes of first and second
sphere respectively.

AT %mf )
V,= % r,’

LV, = %n(2rl)3 [From (1)]

" V2=é><rc><8><r13

. 4

. V,=8x =mr?

WV, =8xV, [From (3)]
W s
V.

1

Ratio of surface area is 4 : 1 and the
ratio of volume is 8 : 1.
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