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INTRODUCTION

The chapters on geometry and mensuration have their own share of questions in
the CAT and other MBA entrance examinations. For doing well in questions based
on this chapter, the student should familiarise himself/herself with the basic
formulae and visualisations of the various shapes of solids and two-dimensional
figures based on this chapter.

The following is a comprehensive collection of formulae based on two-dimen-
sional and three-dimensional figures:
For the purpose of this chapter, we have divided the theory in two parts:
« Part I consists of geometry and mensuration of two-dimensional figures

- Part II consists of mensuration of three-dimensional figures

PART |: GEOMETRY

INTRODUCTION

Geometry and Mensuration are important areas in the CAT examination. In the
Online CAT, the Quantitative Aptitude section has consisted of an average of 15—
20% questions from these chapters. Besides, questions from these chapters ap-

pear prominently in all major aptitude based exams for MBAs, Bank FOs, etc.
Hence, the student is advised to ensure that he/she studies this chapter com-

pletely and thoroughly. Skills to be developed while studying and practising this

chapter will be based on the application of formula and visualisation of figures

and solids.



The principal skill required for doing well in this chapter is the ability to apply
the formulae and theorems.

The following is a comprehensive collection of formulae based on two-dimen-
sional figures. The student is advised to remember the formulae in this chapter

so that he/she is able to solve all the questions based on this chapter.

THEORY

Basic Conversions

A.1lm=100cm = 1000 mm
l1km=1000m

= 0.621 miles
linch=2.54cm
B.1m = 39.37 inches
1 mile = 1760 yvd
= 6076 ft
1 nautical mile (knot)
= 6080 ft
C. 100 kg = 1 quintal
10 quintal = 1 tonne
= 1000 kg
1kg=2.2 pounds
(approx.)
D. 1 litre = 1000 cc
1 acre = 4046.86 sgm

1 hectare = 10000 sgm




TYPES OF ANGLES

Basic Definitions
Acute angle: An angle whose measure is less than 90 degrees. The following is an

acute angle.

Right angle: An angle whose measure is 90 degrees. The following is a right angle.

Obtuse angle: An angle whose measure is bigger than 90 degrees but less than 180
degrees. Thus, it is between 90 degrees and 180 degrees. The following is an ob-

tuse angle.

Straight angle: It is an angle whose measure is 180 degrees.




Reflex angle: An angle whose measure is more than 180 degrees but less than 360
degrees. The following is a reflex angle.

o

Adjacent angles: Angles with a common vertex and one common side. In the figure
below, £1 and £ 2 are adjacent angles.
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Complementary angles: Two angles whose measures add to 90 degrees £1 and £2

are complementary angles because together they form a right angle.

However, one thing that you should note is that, even though in the figure
given here, the two angles are shown as adjacent, they need not be so to be called
complementary. As long as two angles add up to 90 degrees, they will be called

complementary (even if they are not adjacent to each other).
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Supplementary angles: Two angles whose measures add up to 180 degrees. The fol-
lowing angles 21 and £ 2 are supplementary angles. However, supplementary
angles do not need to be adjacent to be called supplementary (quite like comple-

mentary angles). The only condition for two angles to be called supplementary is
if they are adding up to 180 degrees.
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Supplementary angles: Two angles whose measures add up to 180 degrees. The fol-
lowing angles £ 1 and £ 2 are supplementary angles. However, supplementary
angles do not need to be adjacent to be called supplementary (quite like comple-

mentary angles). The only condition for two angles to be called supplementary is
if they are adding up to 180 degrees.
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Vertical angles: Angles that have a common vertex and whose sides are formed by
the same lines. The following ( £ 1 and £ 2) are vertical angles.

1 ﬂ J2
,,//} -
Angles formed when two parallel lines, are crossed by a transversal: When two parallel

lines are crossed by a third line, (transversal), eight angles are formed. Take alook
at the following figure:




Angles 3,4,5,8 are interior angles.

Angles 1,2,6,7 are exterior angles.

Alternate interior angles: Pairs of interior angles on opposite sides of the transversal.
For instance, angle 3 and angle 5 are alternate interior angles. Angle 4 and
angle 8 are also alternate interior angles. Both the angles in a pair of alternate in-
terior angles are equal. Hence, in the figure we have: angle 3 = angle 5; also angle

4 = angle 8.
Alternate exterior angles: Pairs of exterior angles on opposite sides of the transver-
sal.

Angle 2 and angle 7 are alternate exterior angles. Angles 1 and 6 are also
alternate exterior angles. Both the angles in a pair of alternate exterior angles are
equal. Thus, in the figure angle 2 = angle 7 and angle 1 = angle 6.

Co-interior angles: When two lines are cut by a third line (transversal), co-interior
angles are between the pair of lines on the same side of the transversal. If the
lines that are being cut by the transversal are parallel to each other, the co-inte-
rior angles are supplementary (add up to 180 degrees). In the given figure, angles
3 and 8 are co-interior angles. Also, angles 4 and 5 are co-interior angles, since,
the lines being cut are parallel in this case, £3+ £Z8=180.Also, £4 + £5=180.

Corresponding angles: Are pairs of angles that are in similar positions when two
parallel lines are intersected by a transversal.

Angle 3 and angle 2 are corresponding angles. Similarly, the pairs of angles 1
and 4; 5 and 7; 6 and 8 are corresponding angles. Corresponding angles are equal.
Thus, inthefigure- £1=4£4; £5= 47, £2=/3and £6 = £8.

Linear pair: £XOY and £ YOZ are linear pair angles. One side must be common
(e.g. OY) and these two angles must be supplementary.
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Angleson onesideofaline: L1+ £2+ £3=180°

L 8

Angles around thepoint: L1+ £2+ /23 + £4+/5=360°

Angle bisector: OY is the angle bisector for the £ X0Z.
ie. ZXOY = ZZOY = %.{I{E



O Z

When a line segment divides an angle equally into two parts, then it is said to
be the angle bisector (OY).
(Angle bisector is equidistant from the two sides of the angle.)

X

0 : z

The distance between the lines OX and OY and the lines OY and OZ are equal to

each other.

PRACTICE EXERCISE

1. Whatis the value of x in the given figure?
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(a) 18°
(b) 20°
(c) 28°
(d) None of these

2. Inthe given figure, find the value of (a + b)

(a) 50°
(b) 54°

lc) 60°
(d) None of these
3. If2a+ 3, 3a + 2 are complementary, then find a,
(a)17e
(b) 20°
(c)23°

(d) 26°
4, If5x+ 17°andx + 13° are supplementary, then find x,

(a) 20°

(b) 25°



(c) 30°
(d) None of these

5. Anangleis exactly half of its complementary angle; find the angle.
(a) 30°

(b) 40°
(c) 50°

(d) 60"

6. Inthe following figure, lines L1 and L2 are parallel to each other. Find the

value of g.
L1
45" r
q
AF 125° |,
(a) 60°
(b) 80°
(c) 20°
(d) 85°

7. Inthe given figure if L1||Lz, then values of x, y, z are:

Ly




(a) 98°,98°,36°
(b) 98°,36°,98°
(c) 36°,98°,36°
(d) None of these

8. Inthe given diagram if BC||[ED and £ZBAC = 70°, then find the value of d

andc.

D
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(a) 52°,58°
(b) 58°,52°

(c) 44, 36°
(d) 36°, 44°

9. Inthe given diagram, if AB||CD and £ABO = 60° and £BOC =110°, find
L0CD.




(a) 40°
(b) 50°
(c) 60°
(d) 70°

10. In the figure given, two parallel lines are intersected by a transversal.
Then, find the value of x.

3x+ 10°
s 10°
(a) 40°
(b) 50°
(c)55°
(d)65°

11. Maximum number of points of intersection of five lines on a plane is
(a)6
(b) 8
(c) 10
(d)12

12. If PQJ|RS, then find the value of x.
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(a) 40°
(b) 60°
(c) 70°
(d) 8o°

13. If AB||CD and AF||BE, then the value of x is

B

F
X
A 108
E
Cc

(a) 108°
(b) 72°
(c) 88"

(d) 82°



14. In the figure if PQ||SR and 5T||QR, then find x.

P 5

(a) 70°
(b) 80°
(c)90°
(d) 100°

15. In the given figure, if AB||CD then find the value of x.
A Cc

B o

B

(a)135°
(b) 145°

(c)155°



(d) None of these

16. If PQ||RS and QT||SU, then find the value of x + y.

w
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(a) 188°
(b) 202°
(c) 208"
(d)212°

17. If PQ||RS and AC is angle bisector of £ PAB, BC is angle bisector of £ REBA.
Then find £ACE.

Q A/ P




(a) 45°
(b) 75°
(c) 90°
(d) 110°

18. Inthe given figure, if AB||CD then find x + y.

(a) 100°
(b) 110°
(c) 60°

(d) 125°

19. In the figure, if CD||EF||AB then, find the value of x.




(a) 70°
(b) 90°
(c)110°
(d) 120°

20. If in the given figure, AB||CD and BC||DE, then find x.

A
B Aw c

(a)95°

(b) 105°
c)115°

(d) 125°

ANSWER KEY

1.(a)
2.(b)
3. (a)
4.(b)
5.(a)
6. (b)
7.(b)



8.(a)

9. (b)

10.{a)
11.{c)
12.(a)
13.(b)
14, (d)

15.{c)
16.(c)

17.{(c)
18.(c)
19.(d)
20. (b)

Solutions and Shortcuts

1. 7x+3x=180"
10x =180 orx= 18"
Option (a) is correct.

2. 90° +2a+ 3a+ 5b=1360"
5a+ 5b=270°
a+b=54°

3. 2a+3+3a+2=90°
5a+5=90°

85°
=——=17°
5

a



4, 5x+17° +x+13°=180"

6x +30°=180°
8. £Zb=180°-128°=52°= /d(Since they are corresponding angles)

£c=180°-(70°+52°)=58"

9. Draw line MONI||AB||CD

LABO = £BON  [Alternate angles]
Hence, £ BON = 60°

LZNOC =110"-60" = 50°

Also, LNOC= £0CD  [Alternate angles]
L0CD =50"

10. 3x+ 10" +x+ 10" = 180"

/
x+10 >/

x+1 D“(_/

L4108




Option (c) is correct.

12, L£PQU = L5UQ = 80°

[Alternate angles]

LSUT =180°-3807 = 100°

LUST =x=40°

13. If AB||CD, then £CEB+ ZABE = 180"

£CEB=108"

108° + LABE = 180"

LABE=72"

If AB|[BD then £ ABE=x  [Alternate angles|

x=72"

14. LQFR = £S5RF = 40"

[Alternative angles]

x=£SRQ= £8RP+ /£PRQ  [Alternative angles]

x=60°+40°=100°

15. Extend CDto x



LABX = ACXE=120"

x=120°+35° [xisexterior angle of ADXE)
x=155"°
16. £ y=180"-42=138"
£PQW = £RSQ = 42°
42° + x + 68° = 180"
x=70°
Xx+y=70"+138"=208"
17. £LACB=180°-(/£CAB+ £ CBA)

£FAB + A RBA = 180°

ZPAB " ZRBA
9 5

LCAB+ £LCBA =320°

= 90°

LACB=180°-(%0°) = 90"



18. ZRPQ =180° —(40° + 40°) = 100°
x=180°-(100° + 30°) = 50°
30° +y = 40°

(£BPQ and £ DQP are corresponding angles).
y=10°

x+y=50"+10"=60"
19. FABC= £ABCD=T70°"  [Alternate angles]
LECD =180°-140° = 40°
[As angles FEC and ECD are co-interior angles]
40° +y = 70°
y=30°
EF||CD then 2y + x = 180°
x=180"-2y=180"-60°=120"

20. Extend ABfo E
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BC||DE, so £ ABC = £LAFD=75"



CD||BE, hencex + 75° = 180"

x=105"

POLYGONS

Polygons are plane figures formed by a closed series of rectilinear (straight) seg-

ments. The following are examples of polygons:

triangle, rectangle, pentagon, hexagon, heptagon, octagon, nonagon (9-

sided), decagon, undecagon or hendecagon (11-sided), dodecagon (12-sided),

triskaidecagon or tridecagon (13-sided). Subsequent polygons are named as per

the table below:
Number of sides Name of the Polygon

14 Tetradecagon, Terakaidecagon
15 Pentadecagon, Pentakaidecagon
16 Hexadecagon, Hexakaidecagon
17 Heptadecagon Heptakaidecagon
18 Octadecagon. Octakaidecagon
19 Enneadecagon, Enneakaidecagon
20 Icosagon
30 Tnacontagon
40 Tetracontagon
50 Pentacontagon
60 Hexacontagon
70 Heptacontagon
80 Ontacontagon
%0 Enneacontagon
100 Hectogon, Hecatontagon

1000 Chiliagon

10000 Mynagon




Polygons can broadly be divided into two types:

(a) Regular polygons: Polygons with all the sides and angles equal

(b) Irregular polygons: Polygons in which all the sides or angles are not of the
samme measure.

Polygons can also be divided as concave or convex polygons.

Convex polygons are the polygons in which all the diagonals lie inside the fig-
ure otherwise its a concave polygon

Polygons can also be divided on the basis of the number of sides they have.

oW oy Name of the polygon  Sum of all the angles

sides
3 Tnangle 180°
4 Quadrilateral 360°
5 Pentagon 540°
6 Hexagon 720°
7 Heptagon 200°
8 Octagon 1080°
“ Nonagon 1260°
10 Decagon 14407

Properties

1. Sum of all the angles of a polygon with n sides = (2n-4)n/2 or (n-2)m
Radians = (n—-2) 180° degrees

2. Sum of all exterior angles = 360°¢

i.e. in the figure below:
B1+8z+..+06=360°

In general, 61+ 62+ ... + On = 360°



3. Number of sides = 360° /fexterior angle.
Note: This property is true only for regular polygons.

4. Area = (nsz2/4) = cot (180/n); where 5 = length of side, n = number of sides.
Note: This property is true only for regular polygons.

5. Perimeter=n=x=s

Note: This property is true only for regular polygons.

\J\Hﬁ

PRACTICE EXERCISE

1. Each interior angle of aregular polygon is 140°. Then the number of sides
is

(a) 6
(b) 8
(c)o

(d) 12



2. Each interior angle of a regular octagon is

(a) 90°
(b)115°

(c)125°
(d) 135°

3. The sum of the interior angles of a polygon is 1440°. The number of sides
of the polygon is

(a) 8

(b) 10
(c)12
(d) 14

4. Difference between interior and exterior angles of a polygon is 100°. Then

the number of sides in the polygon is
(a) 8

(b) 9

(c) 10

(d)11

5. Iftheratio of interior and exterior angles of a regular polygon is 2:1, then
find the number of sides of the polygon.
(a) 6

(b) 8

(c) 10



(d) 12

6. The ratio of the measure of an angle of a regular octagon to the measure of

its exterior angle is:
(a) 2:1
(b) 1:3
(c)3:1
(d) 1:1

7. Ratio between, the numbers of sides of two regular polygons is 2:3 and the
ratio between their interior angles is 3:4. The number of sides of these

polygons respectively is
(a)4,6

(b) 6,9

(c) 8,12

(d) None of these
8. Number of diagonals of a six-sided polygon is

(a) 6
(b) 9
c)12

(d) 15
9. Find the sum of all internal angles of a five-point star.

(a) 160°

(b} 180°



(c) 240°
(d) 300°

10. If the length of each side of a hexagon is 6 cm, then the area of the

hexagon is
(a) 54 cmz2
(b) 54./3 cmz
(c) 68 cmz2

(d) None of these

ANSWER KEY

1.(c)
2. (d)
3. (b)
4.(b)
5.(a)
6.(c)
7.(a)
8.(b)
9.(b)
10. (b)
Solutions and Shortcuts
1. Exterior angle of given polygon = 180° - 140° = 40°

Number of sides = 360°/40° = 9. (Since the sum of all exterior angles of a

polygon is 360°)



Option (c) is correct.

2. Total number of sides in octagon = 8

(8-2)=180° _ 6x180”
8 g
3. Let the number of sides be x.

Each interior angle =

= 135°

Then according to the question
(x-2)= 180" = 1440°

x-2=28

x=10.

4. Let the internal angle be x and external angle be y, according to the

question
x+y=180° (i)
x-y=100° (ii)
x=140°, y=40°

il

Number of sides = -

=

=9

5. Ifinterior angle be “2x" and exterior angle be x
Then 2x + x = 180"
3x=180"
x=60°"

Number of sides = 360°/60° =6



6. Interior angle of a regular octagon = 135°

Exterior angle of a regular octagon = 45°

135°

45°

= 31

Required ratio =

7. We can solve this problem by checking the options.
Option (a) 4, 6
Interior angle of a four-sided polygon = 90°
Interior angle of a six-sided polygon = 120*
So the ratio of interior angles = 50°:120° = 3:4
Hence, this option is correct.

8. Number of diagonals = 6C2-6

6!

= -6 =15-6=9
2141

9. Sum of the angles of an x-pointed star = (x—-4) =«

So the required sum = (5 -4) x m= 180°
V3

10. Required area = 5. ¥~ 5°
4

= :'--lﬁ cm®
TRIANGLES (A)

A triangle is a polygon having three sides. Sum of all the angles of a triangle =
180",

Types

1. Acute angle triangle: Triangles with all three angles acute (less than 90°).



2. Obtuse angle triangle: Triangles with one of the angles obtuse (more than
90°).

Note: We cannot have more than one obtuse angle in a triangle.

3. Right angle triangle: Triangle with one of the angles equal to 50°.

4. Eguilateral triangle: Triangle with all sides equal. All the anglesin such a

triangle measure 60°.

5. Isosceles triangle: Triangle with two of its sides equal and consequently the

angles opposite the equal sides are also equal.

6. Scalene triangle: Triangle with none of the sides equal to any other side.

Properties (General)

« Sum of the length of any two sides of a triangle has to be always greater than
the third side.

- Difference between the lengths of any two sides of a triangle has to be always
lesser than the third side.

« Side opposite to the greatest angle will be the greatest and the side opposite to
the smallest angle the smallest.

- Thesinerule:a/sinA=b/sinB=¢/sinC=2R
(where R = circum-radius.)
« Thecosinerule:az =bz +c2-2bccos A

This is true for all sides and respective angles.




In case of a right triangle, the formula reduces to
az=hz+¢c2

Sincecos90°=0

« The exterior angle is equal to the sum of two interior angles not adjacent to it.

LACD= ABCE=ZA+ /LB

E
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Area

1. Area=1/2base = heightor 1/2 bh

Height = Perpendicular distance between the base and vertex opposite to
it

2. Area=.s(s—a)(s — h)(s — c) (Heron's formula)

where s = ¢ (a, b and ¢ being the length of the sides)

3. Area =rs(where r is inradius)



4. Area=1/2 = product of two sides = sine of the included angle
=1/2acsinB

=1/2 absinC

=1/2bcsin A

4. Area=abc/4R

where B = circumradius

Congruency of Triangles Two triangles are congruent if all the sides of one are equal
to the corresponding sides of another. It follows that all the angles of one are

equal to the corresponding angles of another. The notation for congruency is (=).

Conditions for Congruency

1. SAS congruency: If two sides and an included angle of one triangle are

equal to two sides and an included angle of another, the two triangles are

congruent. (See figure below.)

Here, AB=FQ
BC=QR
and £B=£0Q

So, AABC = APOR



JAYAN

2. ASA congruency: If two angles and the included side of one triangle are
equal to two angles and the included side of another, the triangles are

congruent. (See figure below.)
Here, FA= £F

ZB=40Q
and AB =PQ

So, AABC = APQR

£ \f/\

B

3. AAS congruency: If two angles and side opposite to one of the angles are
equal to the corresponding angles and the side of another triangle, the

triangles are congruent. In the figure below:
LA=LP

LB=/2Q



and AC = PR

50, AABC = APQR

JAYAN

4. 555 congruency: If three sides of one triangle are equal to three sides of an-

other triangle, the two triangles are congruent. In the figure below:

AB=FQ
BC=0QR
AC=PR
- AABC = APOR
A P
S L
J \_
i %
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i
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5. S55A congruency: If two sides and the angle opposite the greater side of one
triangle are equal to the two sides and the angle opposite to the greater
side of another triangle, then the triangles are congruent. The congru-
ency does not hold if the equal angles lie opposite the shorter side. In the
figure below, if

AB=PQ



then the triangles are congruent.

i.e. AABC = APOR.

Similarity of triangles 1t is a special case where if either of the conditions of similar-
ity of polygons holds, the other will hold automatically.

Types of Similarity

1. AAA similarity: If in two triangles, corresponding angles are equal, that is,
the two triangles are equiangular then the triangles are similar.

Corollary (AA similarity): If two angles of one triangle are respectively
equal to two angles of another triangle then the two triangles are similar.

The reason being, the third angle becomes equal automatically.

2. 855 similarity: If the corresponding sides of two triangles are proportional

then they are similar.

For AABC to be similar to APQR, AB/PQ = BC/QR = AC/FR, must hold true.

3. SAS similarity: If in two triangles, one pair of corresponding sides are

proportional and the included angles are equal then the two triangles are
similar.

AABC ~ APQR



If AB/BC = PQ/QRthen £B= £Q

Note: In similar triangles; the following identity holds:

Ratio of medians = Ratio of heights = Ratio of circumradii = Ratio of inradii =

Ratio of angle bisectors

Properties of similar triangles

If the two triangles are similar, then for the proportional/corresponding sides, we

have the following results.

A
D B
//
/—M |
B E CcC Q T R

1. Ratio of sides = Ratio of heights (altitudes)
= Ratio of medians
= Ratio of angle bisectors
= Ratio of inradii

= Ratio of circumradii
2. Ratio of areas = Ratio of square of corresponding sides.

ie,if AABC ~ APQR, then



A(A4BC) (4B) (BC)® _(4cC)’
A(APQR) (PQ)* (QR)' (PR
While there are a lot of methods through which we see similarity of triangles,

the one thing that all our Maths teachers forgot to tell us about similarity is
the basic real life concept of similarity, i.e. two things are similar if they look
similar!!

If you have been to a toy shop lately, you would have come across models of
cars or bikes which are made so that they look like the original—but are made in a
different size from the original. Thus, you might have seen a toy Maruti car which
is built in aratio of 1:25 of the original car. The result of this is that the toy car
would look very much like the original car (of course, if it is built well!!). Thus, if
vou have ever seen a father and son looking exactly like each other, you have ex-
perienced similarity!!

You should use this principle to identify similar triangles. In a figure, two tri-
angles would be similar simply if they look like one another.

Thus, in the figure below if you were to draw the radii OB and O'A, the two
triangles MOB and MO'A will be similar to each other. Simply, because they look
similar. Of course, the option of using the different rules of similarity of triangles

still remains with you.
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Equilateral Triangles (of side a):

1. (»sin 60 =/3/2 = h/side)

h=——
2
2. Area=1/2(base) x (height) = 1 a av3 _ ﬁ(r
2 2 4

. g 2] a
3. R(circumradius) = T’ = —
J V3

a

: x b
4. r(inradius)=— = —
2V3

Properties

1. The in-center and circum-center lies at a point that divides the height in

the ratio 2: 1.
2. The circum radius is always twice the inradius [R = 2r].

3. Among all the triangles that can be formed with a given perimeter, the

equilateral triangle will have the maximum area.

4. Anequilateral triangle in a circle will have the maximum area compared

to other triangles inside the same circle.



Isosceles Triangle

b > >
Area = : \v!-lu' - b*

a

a
b —f
Base
In an isosceles triangle, the angles opposite to the equal sides are equal.
Right-Angled Triangle
Pythagoras Theorem In the case of aright angled triangle, the square of the hy-

potenuse is equal to the sum of the squares of the other two sides. In the figure
below, for triangle ABC, az = bz + cz2.
Area = 1/2 (product of perpendicular sides)

R(circum radius) = SpSoREE

Area =rs

(where r = inradius and s = (a + b + ¢)/2 where a, b and ¢ are sides of the triangle)
= 1/2bc=rla+b+c)/2
=r=(bc)/(a+h+c)

R
N

In the triangle ABC,

AABC ~ ADBA ~ ADAC



Note: A lot of questions are based on this figure.

Further, we find the following identities:

1. AABC~ ADBA
~ AB/BC = DB/BA
= AB2=DB x BC
= (2 =pa

2. AABC~ ADAC
AC/BC = DC/AC
= AC2=DC = BC
= bz =qga

3. ADBA ~ ADAC
DA/DE = DC/DA
DA2=DB=DC

= ADz2 =pg
Basic Pythagorean Triplets
+3,4,5-+5,12,13 - 7,24,25 -+ 8,15,17 - 9,40,41 - 11,60,61 - 12,35,37
-+ 16,63,65 + 20,21,29 -+ 28,45, 53 These triplets are very important since a

lot of questions are based on them.
Any triplet formed by either multiplying or dividing one of the basic triplets
by any positive real number will be another Pythagorean triplet.

Thus, since 3, 4, 5 form a triplet so alsowill 6, 8 and 10 asalso 3.3, 4.4 and 5.5.



Similarity of right triangles Two right triangles are similar if the hypotenuse and
side of one is proportional to hypotenuse and side of another (RHS-similarity—
Right angle hypotenuse side).

Important Terms with Respect to a Triangle

1. Median A line joining the mid-point of a side of a triangle to the opposite vertex
is called a median. In the figure, the three medians are PG, QF and RE where G, E
and F are mid-points of their respective sides.

- A median divides a triangle into two parts of equal area.

- The point where the three medians of a triangle meet is called the centroid of the
triangle.

- The centroid of a triangle divides each median in the ratio 2: 1.

e, PC:CG=2:1=QC:CF=RC:CE

0 /fi"’—

Important formula with respect to a median
-+ 2 » (median)z + 2 = (1/2 the third side)z
= Sum of the squares of other two sides

= 2(PG)z + 2 [g]

= (PQ)z + (PR)z

2, Altitude /Height A perpendicular drawn from any vertex to the opposite side is
called the altitude. (In the figure, AD, BF and CE are the altitudes of the triangles).

- All the altitudes of a triangle meet at a point called the orthocenter of the triangle.



- The angle made by any side at the orthocenter and the vertical angle make a supple-
mentary pair (i.e. they both add up to 1807). In the figure below:

LA+ LBOC=180"= 20+ ZAOB

1
B D C

3. Perpendicular Bisectors A line that is a perpendicular to a side and bisects it is the
perpendicular bisector of the side.

- The point at which the perpendicular bisectors of the sides meet is called the circum-
center of the triangle

- The circumcenter is the center of the circle that circumscribes the triangle. There can
be only one such circle.

- The point at which the perpendicular bisectors of the sides meet is called the circum-
center of the triangle

» The circumcenter is the center of the circle that circumscribes the triangle. There can
be only one such circle.



- Angle formed by any side at the circumcenter is two times the vertical angle opposite
to the side. This is the property of the circle whereby angles formed by an arc at the
center are twice that of the angle formed by the same arc in the opposite arc. Here we
can view this as:

£ QCR =2 QPR (when we consider arc QR and its opposite arc QFR)

4., In-center

- The lines bisecting the interior angles of a triangle are the angle bisectors of that
triangle.

- The angle bisectors meet at a point called the in-center of the triangle.

- The in-center is equidistant from all the sides of the triangle.

- From the in-center with a perpendicular drawn to any of the sides as the radius, a
circle can be drawn touching all the three sides. This is called the in-circle of the trian-
gle. The radius of the incircle is known as in-radius.

- The angle formed by any side at the in-center is always a right angle more than half
the angle opposite to the side.

This can be illustrated as <0\ =90+ %JF.

- If Q¥ and RY are the angle bisectors of the exterior angles at Q and R, then:

1
LOIR=90-—-2P

Mid-Point Theorem

The line segment joining the mid-points of two sides of a triangle is parallel to
the third side and equal to half the third side.



B

AD=BDand AE=CE

DE||BC

Apollonius’ theorem

“The sum of the squares of any two sides of any triangle equals twice the square
on half the third side plus twice the square of the median bisecting the third
side”.

Specifically, in any triangle ABC, if AD is a median, then

A

BD=CD
Angle-bisector theorem

In a triangle, the angle bisector of an angle divides the opposite side, to the angle

in the ratio of the remaining two sides, i.e. %= A8 and BD x AC - CD x AB = ADx.

AC



\
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B D c

Exterior angle bisector theorem

In a triangle, the angle bisector (represented by CE in the figure) of any exterior

angle of a triangle divides the side opposite to the external angle in the ratio of
the remaining two sides i.e, =0
AF AC

Few important results:
1. Inatriangle AE, CD and BF are the medians then

3(AB2 + BC2 + AC2)=4(CD2 + BF2 + AE?)
C




(i
A
A '] B

2. Ifthetwo triangles have the same base and lie between the same parallel
lines (as shown in figure), then the area of two triangles will be equal.

P S
P Q

i.e. Area (APQR) = Area(APQS)

PRACTICE EXERCISE

1. Find the area of APQR.

%]




(a) ﬂ
4

(b) 1593

4

(€) 53
(d) None of these

2. InAABC,AB=AC=5cm, BC =4 cm, then find the area of AABC.

A
/

/

B c
(a) 12+/3 cmz
(b) /21 cmz
(e} 32 cmz2
(d) None of these

3. If wedraw a A ABC inside a circle (A, B, C are on the circumference of a

circle), then area of the AABC 1s maximum when:
(a) AB = BC = AC

(b) AB=BC=CA



(c) £BAC =90°"
(d) AABC is obtuse angle triangle

4. If height of an equilateral triangle is 10 cm, its area will be equal to:

(a) 10043 cmz2

{bj% 3 emz

(c) %}dzmz

) 20043

= CImz
3

5. Find the area of a triangle whose sides are 11, 60, 61.
(a)210
(b) 330
(c) 315
(d) 275

6. If AD,BE, CF are medians of a AABC and O is the centroid of AABC. If area of
AAOF is 36 cmz, then find the area of AOFB + area of AOEC.

(a) 36 cmz
(b) 54 cmz

(c) 72 cmz

(d) None of these



7. Ifthree sides of a triangle are 5, 12, 13, then the circum-radius of the tri-

angle is

(a) 6cm

(b) 2.5cm

(c) 6.5cm

(d) None of these

8. AABC, £B=190°BD 1 ACthen find BD.

A
D
Jcm
C
B 4 cm
(a) 2.2 cm
(b) 2.4 cm
(c) 2.6 cm
(d) None of these
9. If £ZA =90°, then the in-radius of AABC is
B
13
12
—
C




(a) 2 cm
(b) 4 cm
(c)6ecm
(d) 8 cm
10. In AMABCAB = AC, £B =80°, £BAD =9%0°,find £ADE.

11. AD1isthe median of the triangle ABC and O is the centroid such that A0 =
12 cm. Thelengthof ODincmis

(a) 4
(b) 5
c) e
(d) 8
12. If AABC is an isosceles triangle with £C =90° and AC = 7 cmn, then AB is
(a) 8.5 cm
(b) 8.2 cm
() 742 cm

(d) 7.5 cm
13. InAABC,AB = AC, £ BAC = 507, now CB is extended to D, then the external
angle at ZDBA is

(a) 90°

(b) 70°



(c)115°
(d) 80°
14. The sides of a triangle are in the ratio 4:5:6. The triangle is
(a) Acute-angled
(b) Right-angled
(c) Obtuse-angled
(d) Either acute-angled or right angled
15. The sum of three altitudes of a triangle is
(a) Equal to the sum of three sides
(b) Less than the sum of sides
(c) 142 times of the sum of sides

(d) Half the sum of sides

16. Two medians PS and RT of APQR intersect at G at right angles. If FS = 9 cm
and RT = 6 cm, then the length of RS incm is

(a) 10
(b) 6
(c) 5
(d) 3

17. Two triangles ABC and PQR are similar to each other in which AB=5cm,
PQ =4 cm. Then the ratio of the areas of triangles ABC and PQR is

(a) 4:5

(b) 25:16



(c)64:125
(d) 4:7

18. In AABC, the internal bisectors of ZACB and £ ABC meet at X and £ BAC =
30°. The measure of #BXC is

(a)95°
(b) 105°

(c)125°
(d) 130°

19. The area of an equilateral triangle is $00,/3 sq m. Its perimeter is
(a) 120 m
(b) 150 m
(c) 180 m
(d)135m

20. The sides of a triangle are 3 cm, 4 cm and 5 cm. The area (in cmz) of the

triangle formed by joining the mid peints of this triangle is
(a) 6

(b) 3

(c)3/2

(d)3/4

ANSWER KEY

1. (b)



2. (b)
3. (b)
4.(b)
5. (b)
6. (c)
7.(c)
8.(b)
9. (a)
10. 1700
11.{(c)
12.(c)
13.(c)
14.(a)

15.(b)
17.(b)

18.(b)
19.(c)
20.(c)

Solutions and Shortcuts
1 1 a 2
¢+ Area=—=X3XS5xXsmO0" = — X =

2 & 2 Rl

2. Arca:é\“al—b:
4 3
s IJ4:{25-16 =84 = 2421 em?

15 V3 _153
2

3. Anequilateral triangle will have the maximum are compared to other

triangles inside the same circle. S0 AB = BC = CA.

4, h=10cm



a¥3_ _1ox2_20
2 S3OAB
1 20 100 . 10043 .
10= cm-

A=—=—N—X — Ccm- or
2 3 NE)

5. 11,60, 61 form a Pythagoras triplet. Hence, the triangle is a right-angled
triangle.

h=

Are

Area= %;{ll:ﬁ’ﬁﬂ=33{]

6. '0'isthe centroid of AABC
Then area of AAOF = area AOFB = area of AOEC
Area (AOFRB)
+ Area{AOEC)
=36+36=T7T2cma2

7. 5,12, 13 form a Pythagoras triplet.

Circum-radius = 13/2=6.5cm

1
. 2
30=[ﬁ)‘=1%=34cm
\ 25 D
ook
9 In—radius=i=@=?cm

12+5+13 30




£BAC = 180" - (80° - 80°) = 20°
LADE = LACAD+ AACD =70+ 1007 =170"
11. D, is the mid-point of side BC.

Centroid 'O’ divides AD in the ratio 2:1

-

_-_ﬂp:l—':.ﬁcm
2
12. AC=BC=7cm

 AB=AAC? +BC* =1} + 7* = Jog = 742 I

13.

LABC= ZACB
£LBAC = 50"
» LABC+ LACB=130°
LABC =657
~ LABD=180°-65"=115"
14. Let the sides of the triangle be 3x, 4x and 6x units.
Clearly, (4x)2 + (5x)z > (6x)2

. the triangle will be acute-angled.



15. For a triangle PQR, let the altitudes be AP, BR and CQ respectively. Then:

AP < PR
BR <RQ
cQ<PQ
SAP+BR+CQ<PQ+QR+PR
16. PS=9cm
P
G y X
R w Q
S

=>GS=§X9=3cm
RT=6cm

= RG=—x6=4CIn

[SV )

RS =32 +4% =0516=5Cm

2
17. area of AABC 4B _é

area of APOR  PQO° 16

18.




LB+ £C=180°-30°=150°

In ABXC,

-“’2+£§+43XC=180°

-

= LBXC = 180°-%(LB+4C)

0‘3
= 180°— =

=180° - 75°=105"°
19. Let the side of the equilateral triangle be X cm. Area of equilateral triangle

W3

:Tx{x}j

= ?x[,‘f}: =900v3

_ 900v/3 x4

N (]
A X =+4%900 = 60 meters

- Perimeter =3 =X =3 = 60 = 180 meters

= (X

20. The area of the triangle formed by joining the midpoint of the triangle is
1/4th of the area of the original triangle.

Area of the original triangle = %:{ 3x4=6Cm2

. 1 3
requlrecl drea = I b= :le

QUADRILATERALS

Area

(a) Area=1/2(product of diagonals) = (sine of the angle between them)



. =

£ s >
L8~

B c

A D
7

If 81 and 62 are the two angles made between themselves by the two di-
agonals, we have by the property of intersecting lines —+ 61 + &8z = 180°.

Then, the area of the quadrilateral = l:rh dz 5in @1 = 1:4:11 dz2 s5in Ba2.

(b) Area=1/2 = diagonal = sum of the perpendiculars to it from opposite
vertices = ﬂ‘:-—h:i

ff hy ,a;;f;"'
/ o

/ < d

Lz

(c) Areaofacircumscribed quadrilateral

A= J(S-a)S-b)(S-c)(5-d)

a+h+ec+d

+

where 5 =

(where a, b, ¢ and d are the lengths of the sides)
Properties
1. Inaconvex quadrilateral inscribed in a circle, the product of the diagonals

is equal to the sum of the products of the opposite sides. For example, in

the figure below:

(@=c)+(bxd)=AC xBD



2. Sum of all the angles of a quadrilateral = 360°.

TYPES OF QUADRILATERALS

1. Parallelogram (|| gm)

A parallelogram is a quadrilateral with opposite sides parallel (as shown in the

figure).
(a) Area = Base (b) * height (h)

= bh
/: f

Q_/;
T = (14
Les b =
[ i

(b) Area = product of any two adjacent sides x sine of the included angle
=absinQ
(c) Perimeter=2(a+b)

where, a and b are any two adjacent sides.



Properties

(a) Diagonals of a parallelogram bisect each other

(b} Bisectors of the angles of a parallelogram form a rectangle
(c) A parallelogram inscribed in a circle is a rectangle

(d) A parallelogram circumscribed about a circle is a rhombus

(e) The opposite angles in a parallelogram are equal
(f) The sum of the squares of the diagonals is equal to the sum of the squares

of the four sides. In the figure, AC2 + BD2 = AB2 + BC2 + CD2 + AD2

= 2(AB2 + BC2)

2. Rectangles

Arectangle is a parallelogram with all angles 50°.

(a) Area=Base x height=bxh

i

i

i
—— T ——

Note: Base and height are also referred to as the length and the breadth ina
rectangle.



(b) Diagonal(d)=,/s? ;j* (by Pythagoras theorem)
Properties of a Rectangle

(a) Diagonals are equal and bisect each other

(b) Bisectors of the angles of a rectangle (a parallelogram) form another
rectangle

(c) Allrectangles are parallelograms but the reverse is not true

3. Rhombus
A parallelogram having all the sides equal is a rhombus.

(a) Area=1/2 = product of diagonals = sine of the angle between them
= 1/2 = d1 = dz2 sin 90° (Diagonals in a rhombus intersect at right angles)
= 1/2 = d1 dz (since 5in 90° = 1)

(b} Area = product of adjacent sides » sine of the angle between them

Properties
(a) Diagonals bisect each other at right angles
(b) All rhombuses are parallelograms but the reverse is not true

(c) Arhombus may or may not be a square but all squares are rhombuses

4, Square

A square is a rectangle with adjacent sides equal or a rhombus with each angle
S0°.

(a) Area = base x height = az

(b) Area=1/2 (diagonal)z = 1/2 d2 (square is a rhombus too)



(c) Perimeter = 4a (a = side of the square)
(d) Diagonal = 4./>

(e) Inradius= g

—

T )
d .- ro
’,l, a %
T
i _l_ 5
— a P
Base

Properties

(a) Diagonals are equal and bisect each other at right angles
(b) Sideis the diameter of the inscribed circle

(c) Diagonalisthe diameter of the circumscribing circle

= Diameter = 4 /5.

Circum-radius = 5/\2

)

—— O —

|

vea

i

a

5. Trapezium
A trapezium is a quadrilateral with only two sides parallel to each other.

(a) Area=1/2 = sum of parallel sides = height = 1/2 (AB + DC) = h—for the

figure below.



(b) Median = 1/2 = sum of the parallel sides (median is the line equidistant
from the parallel sides)

For any line EF parallel to AB:

_ [P % (AB)])+[Q % (DC)]}

' o
AD
D C
|
E J F
a :
A "_l B

Properties

(a) Ifthe non-parallel sides are equal then diagonals will be equal too.

PRACTICE EXERCISE

1. Find the smallest angle of a quadrilateral if the measure of its interior an-

gles is in the ratio of 1:2:3:4.
(a) 18°
(b) 36
(c) 54°
(d) 72°

2. Inaparallelogram PQRS if bisectors of P and Q meet at X, then the value of
PXQis

(a) 45°



(b) 90°
(c) 75°
(d) 60°

3. Inaparallelogram PQRS, if § = 105° and PRQ = 25° then find QFR.

s A
17:13{ 25°
i Q
(a) 40°
(b) 50°
(c) 60°
(d) 55°

4. If one diagonal of a rhombus is equal to its side, then the diagonals of the

rhombus are in the ratio.

'[ﬂ}-uﬁ:l
(b)3:1

(c)2:1

(d) None of these



5. Atriangle and a parallelogram are constructed on the same base such that

their areas are equal. If the altitude of the parallelogram is 100 m, then
the altitude of the triangle is

(a) 50 m
(b) 100 m
(c) 200 m

(d) None of these

6. Inasguare PQRS, A is the midpoint of PQ and B is the midpoint of QR, if
area of AAQB is 100 mz then find the area of the square PQRS.

(a) 400 mz
(b) 250 mz2
(c) 600 m2

(d) 800 mz

7. Inthe previous question, find the length of diagonal FR.
(a)20m

(b) 30m
(c)40m
(d) 20,7 m

§. Ifatriangle with area x, rectangle with area y, parallelogram with area
z were all constructed on the same base and all have the same altitude,

then which of the following options is true?



(a)x=y=z
(bix=y/2=z
(€)2x=y=z
(d)2x=2y=z

9.0 ABCD is a parallelogram; AC, BD are the diagonals and intersect at

point O. X and Y are the centroids of AADC and AABC respectively. If BY =
6 cm, then find OX.

(a) 2 cm
(b) 3 cm

(c)4cm

(d) 6 cm

10. If area of a rectangle with sides x and y is X and that of a parallelogram

(which is strictly not a rectangle) with sides x and y is ¥, then
(A)X=Y
(b)X =¥
)X <Y

(d)x=7

11. In0D ABCD, A=90°,BC=CD=5cm, AD = 3 cm, BA = 4 cm. Find the value

ofb £BCD.

A 4 cm B



(a)45°
(b) 60°

(c) 75°
(d) 85°

12. In the above question, what will be the area of 0 ABCD?
(a) 16.83 cmz
(b) 15.36 cmz2
(c) 14.72 cmz2
(d) 13.76 cmz

13. O PQRS is a parallelogram. ‘0’ is a point within it and area of parallelogram
PQRS is 50 cmz. Find the sum of areas of AOPQ and AOSR (in cmz).

(a) 15
(b) 20
(c)25
(d) 30

14. ABCD is a rhombus, such that AB = 5cm AC = 8 cm. Find the area of D

ABCD
D C

ST




(a) 12 cma2
(b) 18 cma2
(c) 24 cma2
(d) 36 cma2

15. If ABCD is a trapezium, then find the value of x.

(a)3
(b) 4

(c) 5
(d) 6

16. A square and a rhombus have the same base and the rhombus is inclined
at 45° then what will be the ratio of area of the square to the area of the

rhombus?
(a) 2:1

(b} 42 1
©)1:42
(d) 51



17. PQRES is a quadrilateral and PQ||RS. T is the midpoint of PQ. ST||RQ. If area
of the triangle APST is 50 cmz then area of 0 PQRS is

L A

(a) 100 cmz
(b) 125 cm2
(c) 150 cmz
(d) 175 cmz

18. In0DABCD, AB=BC,AD =CD. BD and AC are diagonals of 0 ABCD, such that

BD =10 cm, AC = 5 cm. Find area of 0 ABCD.
B

D

ANSWER KEY

1. (b}
2. (b)



3.(b)
4.(a)
5.(c)
6. (d)
7.(c)
8.(c)
9.(b)
10. (d)
11.(b)
12.(a)
13.(c)
14.(c)
15.(c)
16.(b)
17.(c)
18.25 cmz

Solutions and Shortcuts
1. Lettheangles be x, 2x, 3x, 4x, respectively
According to the question:
x+2x+3x+4x=360°
10x = 360"
X=36"°
Smallest angle = 367

2. P+(Q=180°

/P /0
—+
T

=90°



ZPXQ =180° - [AP AQ]- 180° —90° = 90°
3. PQR=PSR=105°
RPQ =180°-(105° + 25°) = 50°

4. LetAB=BD=DC=a,AC=D

D C

A B

In ACOD: (CD)2 = (OC)z + (OD)2

()46

32> B>

4 4

b=aV3
b_3

a 1

5. If‘b’is the base and h1, hz are altitudes of the triangle and parallelogram,
respectively.

Then, according to the question,

—l;xbxh, =bxh



hlz‘?‘hl
Iy =2x100=200 m

5. AreaofAAQB=%x,4(_')xRQ = 100 = 100

7. PQ.QR=800cma2

PQ = QR (0 PQRS is a square)
(PQ)z = 800

PQ=20cm

Length of the diagonal = PQ.j- = 204> = /> = 40 m.

8. Areaoftriangle = I?x Area of Parallelogram

F £

x=2z/2
Area of parallelogram = Area of rectangle
y=z
2x=y==z
9. AABC and AADC are congruent to each other.

S0 0D =0EB
op_os
3 3

OX =0¥

ox=21-

-

E:j cim
2

10. Areaof rectangle ABCD =X = xy



Area of parallelogram PQRS = ¥ = x.y cost (where 0 is the angle between x
and yand 8 = 90°)

As we know, cos g < 1 (For 8 = 90°)
Y<xy
or

Y<X
11. ABADis aright-angled triangle

BD=v3+4>=J25=5 cm

In ABCD, all the sides are equal to each other, so ABCD is an equilateral
triangle.

=~ BCD = 60°

12. Area of DABCD = Area of DABC + Area of DBCD

1 342 3
=3x 3x4+T(5) cm

=(6+625V3) em’

=16.83 cma2
13. Draw OA L PQand OB L SR.

P

R e



IfOA=x,0B=yandPQ=SR=a,QR=PS=b

Then area of AOPQO = %x xxa =%

- —

Area of AOSR = %‘x yxa= %

m-

2

Area of AOPQ + Area of AOSR = %{1»

1
= ;a(x-i-})

x + y = Altitude of parallelogram PQRS
Area of PQRS = a(x + y)

Area of (AOPQ + AOSR) ~Area of 0 PQRS

=-1-><50= 25 cm?

-+ ZDOC = 90°
~.oD*+oc? =cp?
oD +4° =57
oD*=9

OD=3cm

BD=2x"0D=2x"3=6cm

’

Area of ABCD = ’:x 6x’ 8=24cm:2

3 6

r—4 x-3

15.

3(x-3)=6(x-4)
x-3=2(x-4)

X-3=2x-8



xX=5

16. Let the length of base be ‘X" units. Area of square = x2

450

5 v poan e

Area of rhombus = x2 “ x sin45°

S

-+
-

b
XK —s
V2
Required ratio y? - 2

2

-

i B

V2:

17. Tis the midpoint of PQ

[a—y

s A

PT=TQ

Draw SX L PQ,ifSX=hand FT=TQ=a

Area of .iPEI:%xnxh:a—f

ol



Area of 0 PQRS = Area of APST + Area of 0 STQR

=H—h+ﬂﬁr
2

] 3ah
S

F

= 3[50]=150cmz

18. 0 ABCD has a kite like structure, so it's diagonals intersect each other
perpendicularly

Area = I?{pmduct of diagonals)

REGULAR HEXAGON

(a) Area=[(3.,3)/2](side)z

3\1@‘:{ a*
2

(b} Aregular hexagon is actually a combination of six equilateral triangles all

of side ‘a’.
Hence, the area is also given by: 6 = area of an equilateral triangle having

the same side as the side of the hexagon =5, ¥ -
4



(c) If youlook at the figure closely, it will not be difficult to realise that

circumradius (R) = a; i.e. the side of the hexagon is equal to the circum-ra-

dius of the same.

CIRCLES
(a) Area=Trz
(b) Circumference = 2 mr = (r = radius)
(c) Area=1/2 = circumference = r

Are: It is a part of the circumference of the circle. The bigger one is called

the major arc and the smaller one the minor arc.

(d) Length (ArcXY)= % * 2TF

/ \ —— Major arc xy
\/\\ Minor arc xy

(e) Sector of a circle is a part of the area of a circle between two radii.

&
(f) Areaof a sector = 5 ® TIF2

(where 8 is the angle between two radii)
= (1/2)r = length (arc xy)

(» mr8/ 180 = length arc xy)

1 mrh
—
4 360




Major sector

(g) Segment: A sector minus the triangle formed by the two radii is called
the segment of the circle.

& 1 o
xﬂl"—;xr‘smo

(h) Area = Area of the sector — Area AOAB = 320

(i) Perimeter of segment = length of the arc + length of segment AB

; B

—_— % D 7 st
360 X 2Rt 2rsm

e wsm( |

(j) Congruency: Two circles can be congruent if and only if they have equal

radii.

Properties



(a) The perpendicular from the center of a circle to a chord bisects the chord.

(b)

(c)

(d)

(e)

()

(g)

(h)

The converse is also true.

The perpendicular bisectors of two chords of a circle intersect at its

center.

There can be one and only one circle passing through three or more non-

collinear points.

If two circles intersect at two points then the line through the centers is

the perpendicular bisector of the common chord.

If two chords of a circle are equal, then the center of the circle lies on the
perpendicular bisector of the two chords.

Equal chords of a circle or congruent circles are equidistant from the

center.

Equidistant chords from the center of a circle are equal to each other in

terms of their length.

The degree measure of an arc of a circle is twice the angle subtended by

it at any point on the alternate segment of the circle. This can be clearly

seen in the following figure:

With respect tothe arc AB, LFAOB =2 £ACE.

R L=
D

Q |

>

A




(i) Anytwo angles in the same segment are equal. Thus, £ ACB = £ADB.

(j) The angle subtended by a semi-circle is a right angle. Conversely, the arc of
a circle subtending a right angle at any point of the circle in its alternate
segment is a semi-circle.

(k) Any angle subtended by a minor arc in the alternate segment is acute, and

any angle subtended by a major arc in the alternate segment is obtuse.

In the figure below.

£ZABC is acute and
LADC = obtuse
AlspB1=2 £B
AndBz=2 £D

w1 +82=2(ZB+ £D)
=360°=2(£LB+ £D)

or LB+ £LD=180"
or sum of opposite angles of a cyclic quadrilateral is 180°.

(1) If aline segment joining two points subtends equal angles at two other

points lying on the same side of the line, the four points are concyclic.

Thus, in the following figure:



If, 81 = Gz

then ABCD are concyclic, that is, they lie on the same circle.

c D

& L]

A B

(m) Equal chords of a circle (or of congruent circles) subtend equal angles at

the center (at the corresponding centers.) The converse is also true.

(n) If the sum of the opposite angles of a quadrilateral is 180°, then the
quadrilateral is cyclic.

Secant: A line that intersects a circle at two points

Tangent: A line that touches a circle at exactly one point
(o) If a circle touches all the four sides of a quadrilateral then the sum of the

two opposite sides is equal to the sum of other two.

AB+DC=AD+BC

Illll-- - -
| e

(p) Intwo concentric circles, the chord of the larger circle that is tangent to

the smaller circle is bisected at the point of contact.



Tangents
- Length of direct common tangents is

= |/(Distance between their centres)’ — (5 — 75)°
where, r1 and r2 are the radii of the circles

= J(00') = (5, -n)

£ 2
0O o

- Length of transverse common tangents is
= \/(distancc between their centres)” — (5 +n )

= 0OV = (1 +1,)
ELLIPSE

- Perimeter = (a + b)

- Area = mab

\/

rar
S|

PRACTICE EXERCISE

1. Find the area of a circle of radius S5cm.

(a) 257
(b) 20m

(ch22m



(d) None of these
2. Find the circumference of the circle in the previous question:
(a) 10m
(b) 51
(c) 7T
(d) None of these

3. If Oisthe center of the circleand OC L ABand AC=x+ 6,BC = 2x—-4,then

find AB.
A —
A
| /:\,E
I[a} 22 o
(b) 31
ic)32
(d) 26

4. If jg—rpand AB =12 cmand ‘0’ is the center of the circle, OD = 8 cn, OF L
CD, then length of OE is



1i2cm

(a)2cm
(b) 247 em
(©) 2411 em

(d) None of these
5. Inthe given figure, O is the center of the circle. ABO = 45°. Find the value of
ACB

(a) 60°
(b) 75°
(c) 90°

(d) None of these



6. Inthe given figure, AOC = 130°, where O is the center. Find £ CBE

C
D
W, B

Y e E
(a) 100°
(b) 70°
(c)115°
(d) 130°

7. Inthe given figure, AABC is an equilateral triangle. Find £ BEC

A
D
B C
E
(a) 120°
(b) 60°
(c) 80O°

(d) None of these



8. Inthe given figure, COB = 60°, AB is the diameter of the circle. Find £ ACO

C

(a) 20°
(b) 30°
(c)35°
(d) 40°

9. 0 isthe center of the circle; line segment BOD is the angle bisector £AOC,
and ZCOD = 60", £ ABC.

60°

(a) 30°
(b) 40°
(c) 50°

(d) 60°



10. In the given figure, ABCD is a cyclic quadrilateral and the diagonals bisect
each other at P. If # CBD = 50° and £ CAB = 407, then find # BCD.

—

/
0
____/O

(a) 60°
(b) 75°
(c) 90°
(d) 105°

11. Two equal circles of radius 6 cm intersect each other such that each

passes through the center of the other. The length of the common chord
is:

(a) 24/3cm

(b) 5+/3 cm

(c) 242cm

(d) &8 cm
12, The length of the chord of a circle is 6 cm and perpendicular distance

between center and the chord is 4 cm. Then the diameter of the circle is

equal to:
(a) 12 cm

(b) 10 cm



()16 cm

(d) 8 cm

13. The distance between two parallel chords of length 6 cm each in a circle of
diameter 10 cm is

(a) 8 cm
(b) 7 cm
(c) 6 cmn
(d)5.5cm

14. The length of the common chord of two intersecting circles is 24, If the

diameters of the circles are 30 cm and 26 cm, then the distance between

the centers of the circles (in cm) is
(a) 13
(b) 14
(c) 15
(d) 16

15. If two equal circles whose centers are O and O, intersect each other at the

points A and B. 00" = 6 cm and AB = 8 cm, then the radius of the circles is

(a) 5 cm

(b) 8 cm
(c)12cm

(d) 14 cm



16. Chords BA and DC of a circle intersect externallyat P. IfABE =7 cm,CD =5
cm and PC = 1 cm, then the length of FB is

(a) 11 cm
(b) 10 cm
(c) 9 cm

(d) &8 cm

17. Two circles touch each other internally. Their radii are 3 cm and 4 cm. The

biggest chord of the greater circle which 1s outside the inner circle is of

length

(a)2y3em
(b) 342 cm
(c) 43 cm
(d) 442 cm

18. If the radii of two circles are 8 cm and 4 cm and the length of the trans-

verse common tangent is 13 cm, then the distance between the two cen-

tersis

(a) 313 cm
(b) 125 cm
(c) 542 cm

(d) 135 cm



19. The radii of two circles are 9 cm and 4 cm, the distance between their cen-

tersis 13 cm. Then the length of the transverse common tangent is

(a) 12 cm
(b) 1242 cm

(c) 5 cm
(d) 15 cm

20. The radii of two circles are 9cm and 4cm, the distance between their cen-

tersis 13cm. Then the length of the direct common tangent is
(a) 12 cm

(b) 1242 cm

(c) 5 cm

(d) 15 cm

ANSWER KEY

1.(a)
2. (a)
3. (c)
4.(b)
5. (d)
6. (c)

7.(a)
2. (b)

9. (d)
10.(c)
11.(b)



12.(b)
13.(a)
14.(b)
15.(a)
16.(b)
17.{c)
18.(a)
19.{c)
20.(a)
Solutions and Shortcuts
1. Area=mrz=T=*52=25m
2. Circumference=2m "= 5=10n
3. AsOC _LAB
AC=RBC
x+6=2x-4
x=10

AB=x+6+2x-4=3x+2=30+2=32

4. 1f13=0D
ThenAB=CD=12cm
IfCD = 12,then CE = DE = 6cm
OF =87 - 6* =28 =27 C

5. AO=BO

ABO =BAO =45°



AOB=180°-(45° +45°) = 90°

(+]
2icp =498 _ " _ i
2 2
6. LZABC = B3P =65° ZCBE =180°-65°=115°
7. BAC = 60°
ZBEC =180°— ZBAC = 180°— 60° = 120°
8. ZCOB =60"
ZA0C = 180°— 60° = 120°
L)
zci0=3 _ 3¢

ZACO =180°-(120°+30°)=180°-150° = 30°

9. ZCOD=60°
£A40C = 2% 60° =120°
2 0
£4BC =222 _60°

2

10. ZCDB= Z/CAR = 40°

In ABDC = ZBCD + 50° +40° = 180°
ZBCD =90°
11. O0'=6cm

OC=3cm
OA=6cm
~AC=v6" -3 =36-9 =27 =33CMm

~. AB=6J3cm



12. AC=CB=3cm

OC=4¢cm

~04=vocl +c4d
=416+9=v25=5 cm
Diameter = 10 cm

13.




AB=CD
OP = 0Q

From AQAP

OP=VOA —AP? =V5* -3 =/25-9 =16 = 4CM

SLQOP=2x0OP=8cm

14. AC=CB=12cm

0c=v152-12? ={225-144 =81 =9 M

0'c=V137-12? =J169-144 =25 =5€M
~00'=9+5=14cm

15.




16.

17.

AB=8cm

AC=BC=4cm

OC=CO' =3cm

s 04=VOC +C4* =V32 +4> =J9+16 =25 =5€M

AB=7cm,CD=5cm
FC=1cm, FA =xcm

PA xPB=PC=FD
=xx+7)=6=5

By solving, we get x = 3cm

FPE=3+7=10cm




O’'A =4 cm

AB=6cm
O'B=AB-0'A=6-4=2cm
BD=+4> -2 =23cm

DE = 4 /3cm

18. Let the distance between the centers be x cm.

=13 =x? - (8+4)
=169 =x-144

= x> =169+144 =313

= x=+313 cm

19. Transverse common tangent

- “ ’
= \/(sttance between centres)” —( ntn )

=132-122 =J25=5 em

20. Direct commeon tangent

= (137 -(9-4)} =+169-25 = IH =12Cm

STAR

Sum of anglesof astar=(2n-8)*xn/2=(n-4)n

PART Il: MENSURATION

The following formulae hold true in the area of mensuration:

1. Cuboid



A cuboid is a three-dimensional box. It is defined by the virtue of its length
[, breadth b and height h. It can be visualised as a room which has its length,
breadth and height different from each other.

(a) Total surface area of a cuboid = 2 (b + bh + Ih)

(b) Volume of the cuboid = Ibh
2. Cube of side 5

A cube is a cuboid which has all its edges equal i.e. length = breadth = height = s.

(a) Total surface area of a cube = 6s3.

(b) Volume of the cube = s3.
3. Prism
A prism is a solid which can have any polygon at both its ends. Its dimensions are
defined by the dimensions of the polygon at its ends and its height.

(a) Lateral surface area of a right prism = perimeter of base = height

(b} Volume of a right prism = area of base = height
(c) Whole surface of a right prism = lateral surface of the prism + the area of

the two plane ends
4. Cylinder

A cylinder is a solid which has both its ends in the form of a circle. Its dimensions
are defined in the form of the radius of the base (r) and the height h. A gas cylin-

der is a close approximation of a cylinder.

(a) Curved surface of a right cylinder = 2nrh, where ris the radius of the base

and h the height.
(b) Whole surface of a right circular cylinder = 2nrh + 2mr2

(c) Volume of a right circular cylinder = trzh



5. Pyramid

A pyramid is a solid which can have any polygon as its base and its edges
converge to a single apex. Its dimensions are defined by the dimensions of the
polygon at its base and the length of its lateral edges which lead to the apex. The
Egyptian pyramids are examples of pyramids.

(a) Slant surface of a pyramid = 1/2 = perimeter of the base = slant height

(b} Whole surface of a pyramid = slant surface + area of the base

area of the bﬂ“x h

(c) Volume of a pyramid = eight

6. Cone
A cone is a solid which has a circle at its base and a slanting lateral surface that
converges at the apex. Its dimensions are defined by the radius of the base (r),

the height (h) and the slant height (I). A structure similar to a cone is used in ice-
CTealn Cones.

(a) Curved surface of a cone = mrl where [ is the slant height

(b) Whole surface of a cone = wrl + mrz

ar-h
3

(c) Volume of a cone =

7. Sphere

A sphere is a solid in the form of a ball with radius r.
(a) Surface area of a sphere = 4mr2

(b) Volume of a sphere = in:ra
=

8. Frustum of a pyramid

When a pyramid is cut, the left-over part is called the frustum of the pyramid.

(a) Slant surface of the frustum of a pyramid = 1/2 * sum of perimeters of end
* slant height



(b) Volume of the frustum of a pyramid = —j[E1 + (E1{QE2)1/2 + E2], where k is

the height of the frustum and E1, Ez the areas of the ends
9. Frustum of a cone

When a cone is cut, the left-over part is called the frustum of the cone.

(a) Slant surface of the frustum of a cone = m(r1 + r2)l where [, is the slant

height

(b) Volume of the frustum of a cone = %k{nz +rirz +7122)

Where k' is the height of the frustum.
WORKED-OUT PROBLEMS

Problem 11.1 A right triangle with hypotenuse 10 inches and other two sides of
variable length is rotated about its longest side thus giving rise to a solid. Find the

maximum possible volume of such a solid.
(a) (250/3)wins
(b) (160/3)rin3
(c) 325/3mins

(d) None of these

Solution Most of the questions like this that are asked in the CAT will not have
figures accompanying them. Drawing a figure takes time, so it is always better to
strengthen our imagination. The beginners can start off by trying to imagine the
figure first and trying to solve the problem. They can draw the figure only when
they do not arrive at the right answer and then find out where exactly they went
wrong. The key is to spend as much time with the problem as possible trying to
understand it fully and analysing the different aspects of the same without in-

vesting too much time on it.



Let's now look into this problem. the key here lies in how quickly you are able
to visualise the figure and are able to see that

(1) thetriangle hastobe an isosceles triangle,
(ii) the solid, thus, formed is actually a combination of two cones,

(iii) the radius of the base has to be the altitude of the triangle to the
hypotenuse.
After you have visualised, this comes the calculation aspect of the problem.

this is one aspect where you can score over others.

In this question, the figure will be somewhat like this (as shown alongside)
with triangles ABC and ADC representing the cones and AC being the hypotenuse
around which the triangle ABC revolves. Now that the area has to be maximum
with AC as the hypotenuse, we must realise that ADE has to be an isosceles tri-
angle, which automatically makes BCD an isosceles triangle too. the next step is
to calculate the radius of the base, which is essentially the height of the triangle
ABC. to find that, we have to first find AB. We know

ACz2=AB2 + B(C2
For triangle to be one with the greatest possible area, AB must be equal to BC, that
is, AB = BC =[5, since A0 = 1/2AC = 5 inches.

MNow take the right angle triangle ABO, BO being the altitude of triangle AOC.



By Pythagoras theorem, ABz = AO2 + BO 2,50 BO 2 = 25 inches.
The next step is to find the volume of the cone ABD and multiply it with two to

get the volume of the whole solid.

"
Volume of the cone ADB = %x B xAD =" “: i

125+ _ 250«
3 3

Therefore volume of the solid ABCD =2 =

Problem 11.2 A right circular cylinder is to be made out of a metal sheet such that
the sum of its height and radius does not exceed 5 cm can have a maximum vol-

ume of
(a) 54 pcmaz
(b) 108 p cmz
(c) 81 pcmz
(d) None of these
Solution Solving this question requires the knowledge of ratio and proportion
also. To solve this question, one must know that for azbacs4 to have the maximum
value when (a + b + ¢) is constant, a, b and ¢ must be in the ratio 1: 2: 3.
Mow let’s look at this problem.
Volume of a cylinder = mwrzh.
If you analyse this formula closely, you will find that r and h are the only vari-
able term. So for volume of the cylinder to be maximum, rzh has to be maximum

under the condition that r + h = 9. By the information given above, this is possible

only whenrh=2:1,thatis,r=6,h=3. 50,
Volume of the cylinder = mrzh
=mx62x3

= 108m



Problem 11.3 There are five concentric squares. If the area of the circle inside the
smallest square is 77 square units and the distance between the corresponding
corners of consecutive squares is 1.5 units, find the difference in the areas of the

outermost and innermost squares.

Solution Here again the ability to visualise the diagram would be the key. Once
vou gain expertise in this aspect, you will be able to see that the diameter of the

circle is equal to the side of the innermost square, that is

mr2=77
orr=3.5.2
or2r=7

Then the diagonal of the square is 14 sq units
which means the diagonal of the fifth square would be 14 + 12 units = 26
Which means the side of the fifth square would be 13./5.
therefore, the area of the fifth square = 338 sg units.
Area of the first square = 98 sq units.
Hence, the difference would be 240 sq. units.

Problem 11.4 A spherical pear of radius 4 cm is to be divided into eight equal parts
by cutting it in halves along the same axis. Find the surface area of each of the

final piece.

(a)20m



(b) 25 x
)24 m
(d)19m

Solution The pear after being cut will have eight parts each of same volume and
surface area. The figure will be somewhat like the above figure if seen from the
top before cutting. After cutting, it looks something like the figure given below.
Now the surface area of each piece = Area ACBD + 2 (Area CODB).
The darkened surface is nothing but the arc AR from side glance which means
its surface area is one eighth the area of the sphere, that is, 1/8 = 4mrz2 = (1/2)mrz.

Now CODB can be seen as a semicircle with radius 4 cm.

1/8 surface area

Therefore, 2 (Area CODB) = 2[(1/2)|trz=mr2

= surface area of each piece =(1/2)wrz + mr2

=(3/2)Ttrz
= 24m

Problem 11.5 A solid metal sphere is melted and smaller spheres of equal radii
are formed. Ten percent of the volume of the sphere is lost in the process. The
smaller spheres have a radius, that is 1/9tn the larger sphere. If ten litres of paint
were needed to paint the larger sphere, how many litres are needed to paint all

the smaller spheres?



(a) 90
(b) 81
(c) 900
(d)810

Solution questions like this require, along with your knowledge of formulae, your

ability to form equations. Stepwise, it will be something like this;
Step 1: Assume values

Step 2: Find out the volume left

Step 3: Find out the number of small spheres possible

Step 4: Find out the total surface area of each small spheres as a ratio of the origi-
nal sphere

Step 5: Multiply it by 10

Step 1: Let radius of the larger sphere be R and that of smaller ones be r.

Then, volume = %TU‘S and %n:r; = %TIZI:RJ'" 9)3, respectively for the larger and

smaller spheres.

Step 2: Volume lost due to melting = in:r; 20 _10

100 100

1
Volume left = 3 p 5 c 20 _ 4AR %09
3 100 3

Step 3: Number of small spheres possible = volume left/volume of the smaller

sphere

—:-HR" % (.9

= ;1 =9 x 0.9
-J%-.J'I.' E{H”‘Hi

Step 4: Surface area of larger sphere = 4mrz

-

Surface area of smaller sphere = 4nrz = 4p (R/9)2 = Ank”
|



Surface area of all smaller spheres = number of small spheres = surface area of

smaller sphere
= (93 %.9) = (4mRz)/81

= 8.1 = (4mR2)
[8.1x (4xR%)]

Therefore, ratio of the surface area is L g1
4x R’

Step 5:
8.1 = number of litres = 8.1 = 10 = 81

Problem 11.6 A solid wooden toy in the shape of a right circular cone is mounted
on a hemisphere. If the radius of the hemisphere is 4.2 cm and the total height of

the toyis 10.2 cm, find the volume of the wooden toy.
(a) 104 cm3
(b) 162 cm3
ic) 427 cms3

(d) 266 cmz2

Solution Volume of the coneis given by -1/3 x mr2h

Here,r=4.2cm;h=10.2-r=6cm



Therefore, the volume of the cone=1/3 m = (4.2)2 *x 6 cm
=110.88 cma3

Volume of the hemisphere = é X % mr3=155.23

Total volume = 110.88 + 155.232 = 266.112

Problem 11.7 A vessel is in the form of an inverted cone. Its depth is 8 cm and
the diameter of its top, which is open, is 10 ¢m. It is filled with water up to the
brim. When bullets, each of which is a sphere of radius 0.5 cm, are dropped into
the vessel 1/4 of the water flows out. Find the number of bullets dropped in the

vessel.
(a) 50
(b) 100
(c) 150
(d) 200

Solution Inthese types of questions, it is just your calculation skills that are being
tested. You just need to take care that while trying to be fast you do not end up
making mistalkes like taking the diameter to be the radius and so forth. The best
way to avold such mistakes is to proceed systematically. For example, in this

problem we can proceed, thus:

200

T CIT13

Volume of the cone = %‘nnh =

' . 5
Volume of all the lead shots = Volume of water that spilled out = %TI cm3
Volume of each lead shot = %T[I‘S = %cm;

Number of lead shots = (volume of water that spilled out)/({volume of each

lead shot)



Problem 11.8 ABis a chord of a circle of radius 14 cm. The chord subtends a right
angle at the center of the circle. Find the area of the minor segment.

(a) 98 sqcm

(b) 56 sqcm

(c)112sqcm

(d) None of these

2 !
S 5% |
900 N\
A '\_/ B
C
Solution Area of the sector ACBO = 2% * 147
360
=154 sgcm
Area of the triangle A0B = 2% 14
=38 sqcm

Area of the segment ACB = Area sector ACBO — Area of the triangle AOB = 56 sqcm
Problem 11.9 A sphere of diameter 12.6 cm is melted and cast into a right circular

cone of height 25.2 cm. Find the diameter of the base of the cone.

(a) 158.76 cm



(b) 79.38 cm

(c) 39.64 cm
(d) None of these

Solution In questions like this, do not go for complete calculations. As far as pos-

sible, try to cancel out values in the resulting equations.

volume of the sphere = %T[I‘E = %n:{ﬁ.il}a
Volume of the cone = %ﬂ:rzh = %2[25.2}

Now, volume of the cone = volume of the sphere
Therefore, r (radius of the cone) = 6.3 cm
Hence the diameter = 12.6 cm

Problem 11.10 A chord AB of a circle of radius 5.25 cm makes an angle of 60° at

the center of the circle. Find the area of the major and minor segments. (Take 1 =
3.14)

(a) 168 cmz
(b) 42 ez
(c) 84 cmz

(d) None of these

Solution The moment you finish reading this question, it should occur to you

that this has to be an equilateral triangle. Once you realise this, the question is re-

duced to just calculations.



. il
Area of the minor sector = ﬁ xmx5.252
FL¥

= 14,4375 cm2

=
Area of the triangle = ¥3 % 5.252=11.93 cmz
4

Area of the minor segment = Area of the minor sector — Area of the trian-
gle=2.5cm2

Area of the major segment = area of the circle - Area of the minor segment.
= §6.625cmz - 2.5 cmz = 84.125 cmz

Problem 11.11 A cone and a hemisphere have equal bases and equal volumes. Find

the ratio of their heights.
(a)1:2
(by2:1
ic)3:1
(d) None of these

Solution Questions of this type should be solved without the use of pen and

paper. A good authority over formulae will make things easier.

ol . 2
Volume of the cone = ™% = yolume of a hemisphere = = A3,
3 .

Height of a hemisphere = radius of its base

So the question is effectively asking us to find out h/r.
By the formula above we can easily see that h/r=2/1.
TRAINING GROUND FOR BLOCK 1V

HOW TO THINK IN PROBLEMS ON BLOCK IV?

In the Back to School section of this block, it has already been mentioned that
there is very little use of complex and obscure formulae and results while solving

questions on this block.



The following is a list of questions (with solutions) of what has been asked
in previous years' CAT questions from this chapter. Hopefully you will realise
through this exercise, what I am talking about when I say this. For each of the

questions given below, try to solve on your own first, before looking at the solu-

tion provided.

1. Acircle with radius 2 is placed against a right angle. As shown in the
figure below, another smaller circle is placed in the gap between the circle

and the right angle. What is the radius of the smaller circle?

O

(a)3-23
(b)4-2.5
(©)7-47
(d) 6 - 45

Solution: The solution of the above question is based on the following construc-

tion.




Inthe right triangle OO'F,

OP=(2-1),0P=(2-r)and 00’ =2 +r
Where, ris the radius of the smaller circle,
Using pythagoras theorem:
(2+r)2=(2-F2+(2-r)2
Solving, wegetr=6 + 4.5

6 + 4./5 cannot be correct since the value of » should be less than 2.

Note: The key to solving this question is in the visualisation of the construc-
tion. If you try to use complex formulae while solving, your mind unnecessar-

ily gets cluttered. The key to your thinking in this question is:

1. Realise that you only have to use length-measuring formulae. Hence,
put all the angle-measurement formulae into the back-seat.
2. A quick mental search of the length-measuring formulae available

for this situation will narrow down your mind to the pythagoras

theorem.

3. Thekey then becomes the construction of a triangle (right-angled of

course) where the only unknown is r.
2. ABCDEFGH isacube. If the length of the diagonals DF, AG and CE are equal

to the sides of a triangle, then the circum-radius of that triangle would be

G F




(a) Equal to the side of the cube
(b} /3 times the side of the cube
(c) 1/./3 times the side of the cube

(d) Indeterminate

Solution: If we assume the side of the cube to be g, the triangle will be an equi-
lateral triangle with side a./5. (we get this using pythagoras theorem). Also, we
know that the circum-radius of an equilateral triangle is 1/,/3 times the side of
the triangle.

Hence, in this case the circum-radius would be a—equal to the side of the
cube.

(Again the only formula used in this question would be the pythagoras

theorem.)

3. Onasemicircle (diameter AD), chord BC is parallel to the diameter AD.
Also, AB = CD = 2, while AD = §, what is the length of BC?

T e P -

(a) 7.5
(b) 7

(c) 7.75



(d) None of these

Solution: Think only of length-measuring formulae (pythagoras theorem is obvi-

ous in this case).

If we can find the value of x, we will get the answer for BC as AD - 2x. Hence,
we need to focus our energies in finding the value of x.

The construction above gives us two right-angled triangles (OEC and DEC).

In AOCE, OC = 4 (radius) and OE = (4 —x), Then: (CE)2 = 8x - x2. (Using pythago-
ras Theorem)

Then in triangle CED:

(8x—x2)+x2=22

Hence, x = 0.5

Thus, BC=8-2=05=7

4. Inthe given circle, AC is the diameter of the circle. ED is parallel to AC.

£CBE =657, find £DEC.

(a) 35°
(b) 55°
c)45°

(d)25°



E E___ﬁ,.v D

Solution: Obviously, this question has to be solved using only angle measuring
tools. Further from the figure, it is obvious that we have to use angle measure-
ment tools related to arcs of circles.

Reacting to the 65° information in the question above, you will get £ EOC =
130° (since, the angle at the center of the circle is twice the angle at any point of
the circle).

Hence, JAQOE=180-130=50".

This will be the same as £ COD since the minor arc AE = minor arc CD.

Also, £DEC=1/2= £COD

Hence, ADEC= 25"

Directions for Questions 5 to 7: In the figure below, X and ¥ are circles with centers
O and O respectively. MAB is a common tangent. The radii of X and ¥ are in the
ratio4: 3 and OM = 28 cm.

4 \\/\\ -
\D_ N



5. Whatis the ratio of the length of 00’ to that of O'M?
(a)1:4
(b)1:3
(c)3:8
(d)3:4

6. Whatis the radius of circle X?

(a) 2 cm

(b) 3 em

(c)4em

(d) 5 cm

7. Thelength of AMis

(a) 8,3 cm

(b) 10,3 em
(c)12./3cm

(d) 14,5 cm

solution: Construct OB and O'A as shown below.

/7\/\
\ /\/




In this construction, it is evident that the two right-angled triangles formed
are similar to each other, i.e AOBM is similar to AO"AM.

Hence, OM: O'M = 4: 3 (since OB: 0’A = 4: 3)

Also, OM=28cm, «O0'M=21cm = 00" = 7 cm. Hence, the radius of circle X is 4
cm (Answer to Q. 6).

5. Also:00'= 7and O'M = 21. Hence, required ratio = 1: 3

7. AM can be found easily using pythagoras theorem.
AMz=212-32=432

~AM= 410 =12.

(Note: Only similarity of triangles and pythagoras theorem was used here.)
8. Inthe figure, ABCD is arectangle inscribed inside a circle with center O.

Side AB> Side BC. The ratio of the area of the circle to the area of the rec-
tangle is p:.f3. Also, £0DC = £ ADE. Find the ratio AE: AD.

(a)1:
(b)1:
(c)2:1
(dy1:2

Solution: In my experience, questions involving ratios of length typically involve

the use of similar triangles. This question is no different.



Make the following construction:

AOFD is similar to AAED. Hence, the required ratio AE: AD = OF/FD
But, OF = /2 side BC while FD = /2 side CD.
Hence, we need the ratio of the side of the rectangle BC: DC (This will give the

required answer.)

From this point, you can get to the answer through a little bit of unconven-
tional thinking.

The ratio of the area of the circle to that of the rectangle is given as p:./5.
Hence, it is obvious that one of the sides has to have a component in it. Hence,

options (b) and (d) can be rejected. Also, the required ratio hastobe lessthan 1,

hence, option (a) is correct.

5. Find £BOA.




(c) 80°
(d) Indeterminate

Solution: Obwviously this question has to be solved using angle measurement
tools.

In order to measure £ BOA, you could either try to use theorems related to the
angle subtended by arcs of a circle or solve using the isosceles Z£BOA.

With this thought in mind, start reacting to the information in the question.

LZCAF=100°. Hence £BAC = 80°

Also, ZOCA =(90-ACF)=90-50=40° = £0AC (Since the triangle OCA is
isosceles)

Hence, £ 0AB = 40°

Inisosceles /£ OAB, £ OBA will also be 40°.

Hence, £BOA = 180-40-40=100°

10. In the figure AD = CD = BC and £BCE = 96°. How much is /£ DBC?

(a) 32°

(b) 84



(c) 64°
(d) Indeterminate

Solution: Bring out your angle measuring formulae and start reacting to the

information.

From the figure above, it is clear that
x+y=180-96 = §4°
Also 4x +y= 180"
Solving, we get x = 32°
Hence, £ DBC = 2x = 64°,

11. PQRS is a square. SR is a tangent (at point §) to the circle with center O and

TR = 0S. Then the ratio of area of the circle to the area of the square is




(a) p/3

(b)11/7

(c) 3/p
(d)7/11

Solution: Looking at the options, we can easily eliminate Option (b) and (d),
because in the ratio of the area of the circle to the area of the triangle we cannot

eliminate p and hence, the answer should contain p.

.. . . Area of the circl :
Further the question is asking for the ratio o n_ i 50, p should be in
Area of the square

the numerator.

Hence, (a) is the correct answer.

12. In the adjoining figure, AC + AB = 5AD and AC - AD = 8. Then the area of

the rectangle ABCD is
D c
f‘fﬂf
A
P
..r""f J
A B
(a) 36
(b) 50
(c) 60

(d) Cannot be answered

Solution: Think only of length-measuring formulae (pythagoras theorem is obvi-

ous in this case).



There is no need of forming equations if you have the knowledge of some
basic triplets like 3, 4, 5; 5,12, 13, etc.
MNow looking at the equations given in the question and considering ACDA
where AD is the height and AC is the hypotenuse, we will easily get,
AC-AD=13-5=8and
AC+AB=13+12=25,1e.5AD

Hence, area of rectangle is length = breadth, i.e.5 = 12 = 60.

13. Inthe figure given below, ABCD is a rectangle. The area of the isosceles
right triangle ABE = 7 cm2, EC = 3(BE). The area of ABCD (in cmz2) is

A D

B C

Solution: The key to solve this question is in the visualisation of the construction
and the equations.
It is given that EC = 3 (BE); from this we can conclude that the whole side BC
can be divided in four equal parts of measurement BE.
Now look at this construction
A D

B E C

Each partis of equal area as 7 cmz. Hence, 7 = 8 = 56 cmz.



14. In the given figure, EADF is a rectangle and ABC is a triangle whose ver-
tices lie on the sides of EADF. AE =22,BE = 6 CF= 16 and BF = 2. Find the

length of the line joining the mid-points of the side AB and BC.

E 27 A
6 _—
B -
2 -E-HH
e
'nh__qﬁ_&
F 16 [ 0D
(a) 4
(b) 5
(c) 3.5
(d) None of these

Solution: Think only of length-measuring formulae and triplets.
EA=22andFC=16,50,CD=6

EF = 8 50, AD is also 8. Now using the triplet 6, 8, 10 based on basic triplet 3, 4,
5, we will get that AC = 10.

The line joining the mid-points of the sides AB and BC will be exactly half the
side AC (using similar triangles).

Hence, 5 is the correct answer.

15. A certain city has a circular wall around it and this wall has four gates
pointing North, South, East and West. A house stands outside the city,
three km north of the North gate and it can just be seen from a point nine
km east of south gate. What is the diameter of the wall that surrounds

the city?



Solution: Make this construction

B 9 C
Given AN = 3, BC =9 and £Bis 90°. Now according to conventional method,
we have to use tangent theorem to get to the answer, which will be very long,.
Instead if we were to use the pythagorean triplets again, we would easily
see the (9, 12, 15) triplet which is based on the basic triplet 3, 4, 5. Here BC = 9.
Hence, AC = 15 and AB = 12. Therefore, the diameter willbe 12 -3 =9 km.

16. Let ABCDEF be a regular hexagon: What is the ratio of the area of the tri-
angle ACE to that of the hexagon ABCDEF?

Solution: Make the following construction:




Area of ACE
Arca of ABCDEF

In order to do so, we use the property of a regular hexagon (that it is a combi-

nation of six equilateral triangles).

Mow we have to find the ratio

We can easily see that we have divided all six equilateral triangles into two

equal parts of the same area.

If we number all the equal areasas 1, 2, 3 ---- 12 as shown in the above con-

struction, we will get the answer as

Sum of area of triangles 1+2+3+4+5+6

Sum of area of tmangle 142 +3... 412

Hence, 2 is the ratio.

17. Euclid has a triangle in mind. Its longest side has length 20 and another

of its side has length 10. Its area is 80. What is the exact length of its
third side?

(a) V260
(b) /250
(e) V240
(d) 270

Solution: The solution of the above question is based on the following construc-

tion, where AB = 20 and BD = 10,




The question is asking for the exact length AD, of triangle ABD.

Think only of length-measuring formulae (pythagoras theorem is obvious in

this case).

If we extend the side BD upto a point C, the length AC will give the altitude or
height of the AABD. Then we will get:

1/2bxh=80=1/2x10=xh=80= h=16,1.e. AC=16.

And now as AABC is aright-angled triangle, we can easily get the length of DC
as 2, based on the triplet 12, 16, 20.

Now, if AC = 16, DC = 2, we can easily get the exact length of AD using
pythagoras theorem, i.e. AC = ,.,-'3? +16° = 260

Hence, (a) is the correct answer.

GEOMETRY

LEVEL OF DIFFICULTY (I)

1. Awertical stick 20 m long casts a shadow 10 m long on the ground. At the

same time, a tower casts the shadow 50 m long on the ground. Find the

height of the tower.
(a) 100 m

(b) 120 m

(c)25m

(d) 200 m

2. Inthe figure, AABC is similar to AEDC.



If we have AB =4 cm,
ED=3cm,CE=4.2 and
CD = 4.8 cm, find the value of CA and CB.

(a) 6 cm, 6.4 cm

(b) 4.8 cm, 6.4 cm
() 5.4cm, 7.2 cm
(d) 5.6 cm, 6.4 cmm

3. The area of similar triangles, ABC and DEF are 144 cmz and 81 cmz respec-
tively. If the longest side of larger AABC be 36 cm, then the longest side of
smaller ADEF is

(a) 20 cm
(b) 26 cm
(c) 27 cm
(d) 30 cm

4. Two isosceles triangles have equal angles and their areas are in the ratio

16:25. Find the ratio of their corresponding heights.
(a) 4/5

(b) 5/4



(c)3/2
(d) 5/7

5. ABCDisaquadrilateral inscribed in a acircle.

N

S0

30°

S _ A

£ BDC isthrice of #BCA. Find the value of # BAC.

-

6. Two poles of height 6 m and 11 m respectively stand vertically upright on
a plane ground. If the distance between their feet is 12 m, find the dis-

tance between their tops.
(a)12m
(b) 14 m
(c)13m
(d)11lm

7. The radius of a circle is 9 cm and length of one of its chords is 14 cm. Find

the distance of the chord from the center.
(a) 5.66 cn
(b) 6.3 cm

(c) 4 cm

(d) 7 cm



8. The chord AB of a circle is the perpendicular bisector of the chord CD of
the same circle. The two chords intersect at point E. If CD = BE = 4 cm,

then what is the diameter of the circle?
(a)4cm
(b) 5 cm
(c) 6 cm
(d) 8 cm

9. If Oisthe center of circle, find Zx.
. N
(a) 35°
(b) 30°

(c)39°

(d) 40°
10. Find the value of £ xin the given figure.




(a) 120°
(b) 130°
(c) 110°

(d) 100°
11. Find the wvalue of x in the figure, if it is given that AC and BD are diameters

of the circle.

(a) 60°
(b) 45°

(c) 15°
(d) 30°

12. Find the value of x in the given figure.

(a)2.2cm

(b) 1.6 cm



ic)3cm

(d) 2.6 cm

Directions for Questions 13 and 14: Fis a point outside a circle with center O and
radius 6 units, such that OF = 10 units. Tangents are drawn from F to the circle

touching it at M and N (see the figure given below). The line segment OF cuts
the circle at point € and the tangent drawn to the circle at C meets PM and PN at

points A and B, respectively.

13. What is the length of AP (in cm)?

14. What is the length (in cm) of in-radius of triangle APB?

15. ABCis aright angled triangle with BC = 6 cm and AB = 8 cm. A circle with

center O and radius x has been inscribed in AABC. What is the value of x?

(a)2.4cm
(b) 2cm

(c)3.6cm



(d) 4 cm

16. In the given figure, AB is the diameter of the circle and £ PAB =25°. Find
L TPA.

(a) 50°
(b)65°
(c) 70°

(d) 45°

Directions for Questions 17 and 18: There are two concentric circles of radii 7 cm and
8 cm. PQ, a diameter of the larger circle, cuts the smaller circle at § and T. A tan-
gent drawn from Q touches the inner circle at R.

17. What is the length of QR (in cm)?

18. What is the length of PR (in cm)?

1%. In the following figure A, B, C and I are the concyclic points. Find the

value of x.

[}’ﬁff-_ﬁax'ﬂ

130°




(a) 130°
(b) 50°
(c) 60"

(d) 30°

Directions for Questions 20 and 21: In AABC, AB =16 cm and AC = 9 em. AD is the
perpendicular drawn from the vertex A to the side BC and the circum-radius of
the triangle is 9 cm.

20. Find the length (in cm) of AD.
21. What is the length (in cm) of BC?

22. In the following figure, find the value of x

A D
0
110" X" |
B [
(a) 40°
(b) 25°
(c) 30°
(d) 45°

23. If L1 || L2 in the figure below, what is the value of x?

Ly Ly
80°




(a) 80"

(b) 100°
(c) 407

(d) Cannot be determined

24, Find the perimeter of the given figure.

TN
[~

o _-#JJT
E
o
=

6 cm—]

(a)(32 + 3m)cm
(b) (36 + 6m) cm
(c) (46 + 3m) cm
(d) (26 + 6m) cm

25. Inthe figure, AB is parallel to CD and RD || 5L || TM || AN, and BR: R5: 5T: TA
=3:5:2: 7. If it is known that CN = 1.3332 BR. Find the ratio of BF: FG: GH:

HIIC.




(a)3:7:2:5:4
(b)3:5:2:7:4
(c)4:7:2:5:3
(d)4:5:2:7:3

26. In aregular polygon, the number of diagonals is ‘k’ times the number of
sides. If the interior angle of the polygon is x, then the value of k is

Ix-=m
2(x —x)

(a)

3x+mw

(b)

2(m~x)

3Ix—-m

2(m +x)

(c)

(d) None of these

Directions for Questions 27 and 28: APQR is aright-angled triangle and £Q = 90°, PQ
=15cm, QR = 20 cmand Q5 L PR, then answer the following questions.

F

Q A
27. Find the length of SR (in cm).
28. Find the length of 5Q (in cm).

29. In the given diagram AABC is aright-angled triangle, £ABC=5%0°,BD 1
AC. If AB:AC = 3:5 and area of AABD is 90 cmz, then the area of AABC (in

cmz) is



—
A D c

30. If the inradius of an equilateral triangle is /3 cm, then its area is

(a) 7./3 cmz2
(b} 9./3 cmz
(c) 10,3 cmz
(d) 12,5 cmaz

31. If AABCis aright-angled triangle such that £B=90°,(AB + BC)-AC =20
cm and perimeter of AABC = 60 cm, then find the area of the triangle (in

cIma).

32. Find the sum of the squares of the medians of a triangle whose sides are 6

cm, 7 cm, and 8 cm.
33. In the diagram given below, RT 1 PQ 5 is a point on QR such that

£QPS = 40°, ZTRQ = 30°, then find ZPSQ.




34. In the given diagram, PQ touches the circle at B. T, §, U are the points on
the circle. If £ZSRQ = 60° then find £ SUR.

35. In aright-angled triangle APQR, £Q =90°,if A and B are points on the
sides PQ and QR respectively then:

(a) ARz + PB2 = 2(PR2 + AB?)
(b) ARz + PB2 = PR2 + AB?

(c) ARz + RB2 = 0.5(PRz2 + AB2)
(d) None of these

36. In the given diagram, if AB||CD||EF then which of the given options is

true?




38. If the sides of a triangle measure 72, 75 and 21. What is the measure of its

in-radius?

39. ABCD has area equals to 28. BC is parallel to AD. BA is perpendicular to AD.
If BCis 6 and AD is 8, then what is AB?

B C

A Ll D

40. In the previous question, find the length of CD..

41. Two tangents are drawn to a circle from an exterior point 4; they touch
the circle at points B and C, respectively. A third tangent intersects seg-
ment AB in F and AC in R, and touches the circle at Q. If AB = 20, then find
the perimeter of triangle AFR.



Directions for Questions 42 and 43: In the diagram given below, if D is the mid-point
of side ACand DB = AD = DC, then answer the following questions:

42. AABCisa
(a) Right-angled triangle
(b) Equilateral triangle
(c) Acute-angled triangle
(d) Obtuse-angled triangle
43. If AABC is an isosceles triangle then find £ZBDC.

44. In the diagram given below, if AB = ACand £ADC =2 £LABD, £DAC = 30°
then find # BAD.




45. In the figure given below, ‘O’ is the center of the circle. If PQ and QR are
chords of the circle, find the measure of ZPOR.

—————

)
A

R

(a) 15°

(b) 30°
(c)45°

(d) 60"

46. If the interior angle of a regular polygon is 120°, find the number of diag-
onals of the polygon.

47. The internal angle of a regular polygon exceeds the internal angle of
another regular polygon by 18°. If the second polygon has half the num-
ber of sides as the first, then find the number of sides in the first polygon.

48. The sum of the interior angles of a regular polygon is 40 times the exte-

rior angle. Find the number of sides of the polygon.

49. In the given diagram, O is the center of the circleand £AOC = 140°. If AB
= BC then find £ BCA.



(o
50. In the given diagram, if ‘O’ is the center of the circle, chord PR and SQ in-

tersect each other at 0, and ZPOQ = 80°, then find ZQSR.

51. Oisthe center and AC is the tangent of the circle at B. In the diagram given
below, if ZOBE = 70°, find £ZBOE.

E

A B C

52. In the previous question, find ZBAO.



Directions for Questions 53 and 54: Two circles having equal radius intersect each
other at A and B as shown in the diagram below. The diameters AC and AD in-
tersect at A. If C, B, D are collinear and £ ACB = 307, then answer the following

questions:

e

53. Find £CAD.
54. If BC =2 cm, then AD (in cm) is
(a)4
(b) 4/42
ic) 3
(d) None of these

55. In the diagram O is the center of the circle. PS is the tangent of the circle at
Sand £05Q =50°. Find £ SPR.




56. Lines joining midpoint of a quadrilateral form a
(a) Square
(b) Parallelogram
(c) Rectangle
(d) None of these

57. In the given diagram, 0 ABCD is a trapezium. IfAB =4 cm, CD = 6 cm and
OB =5 cm, then BD = CIT.

A 3

D C

Directions for Questions 58 to 59: In the given diagram, PQRS is a trapezium and SR =
gaJscmand £ZSQR = 60° LQSR = 45°. Answer the following questions:

58. Lengthof QRis ___cm.

59. PS+QR=__cm.



60. ABCD is arectangle with AD = 10. P is a point on BC such that £ APD =
90°. If DP = 8, then the length of BP is.

61. ABCD is a quadrilateral. The diagonals of ABCD intersect at the point P.
The area of the triangles APD and BPFC are 27 and 12, respectively. If the
areas of the triangles APE and CFPD are equal then the area of triangle AFB

is

(a) 12
(b) 15
(c) 16
(d) 18

62. In aright angle triangle BAC given below, AD is the altitude of the hy-
potenuse BC. The figure is followed by three possible inferences.

B

A
1. Triangle ABD and triangle CAD are similar

2. Triangle ADB and triangle CDA are congruent



3. Triangle ADE and triangle CAB are similar
Mark the correct option.

(a) 1 and 2 are correct

(b) 1 and 3 are correct

(c) Only 3 is correct

(d) All three are correct

63. The area of an isosceles triangle is 12 cmz2. If one of the equal sides is 5 cm

long, mark the option which can give the length of the base.
(a) 4 cm

(b) 6 cn

(c)10cm

(d) 9cm

64. An arc AB of a circle subtends an angle ‘x’ radian at the center O of the
circle. If the area of the sector AOB is equal to the square of the length of

the arc AB, then find x.
65. What is the value of c2 in the given figure, where the radius of the circle is

‘a’ units?




() &* —a® + 5% -2 ab cosh
(b) ¢* =a* +b* — 2ab sinf
(€) & = 2 —B? + 2ab cosh
(d) None of these

66. In a circle, the height of an arcis 21 cm and the diameter is 84 cm. Find

the chord of ‘half of the arc”.

67. The perimeter of a right-angled triangle measures 234 m and the hy-
potenuse measures 97 m. Then the other two sides of the triangle are

measured as
(a) 100 mand 37 m

(b) 72 mand 65 m
(c)B0mand 57 m
(d) None of these

68. A 25 feet long ladder is placed against the wall with its base 7 feet from
the wall. The base of the ladder is drawn out so that the top comes down

by half the distance that the base is drawn out. This distance is in the
range
(a)(2,7)

(b) (5, 8)
(c) (9, 10)

(d) None of these



69. In KyaKya Island, there is a circular park. There are four points of entry
into the park, namely- P, Q, R and §. The king of the island His Excellency
Mr. Honolulu got three paths constructed which connected the points
FQ, RS, and PS. The length of the path PQ is 10 units, and the length of the
path RS is 7 units. Later, the municipal corporation extended the paths
FQ and RS past Q and R respectively, and they meet at a point T on the

main road outside the park. The path from @ to T measures 8 units, and it
was found that the £ PTS is 60°. Find the area (in square units) enclosed

by the paths PT, TS, and PS.

(a) 36,3
(b) 54.73
() 7243
(d) 9043

70. There are two circles C1, and Cz2 of radii 3 and 8 units respectively. The
common internal tangent T touches the circles at points P and Q respec-
tively. The line joining the centers of the circles intersects T at X. The
distance of X from the center of the smaller circle is 5 units. What is the

length of the line segment PQ?



(a)=13

(b)>13 and = 14
ic)>14and <15
(d)>15and <16

71. In quadrilateral PQRS, PQ = 5 units, QR = 17 units, S = 5 units,and P§ =9
units. The length of the diagonal QS can be

(a)>10and=<12
(b)>12and < 14
ic)>14and < 16
(d)>16 and <18

72. In an equilateral triangle ABC, whose length of each sideis 3 cm, Disa
point on BC such that BD = CD/2. What is the length of AD?

(a)5cm
(b) /6 cm
(c) y7em

(d) Jgem
73. Eight points lie on the circumference of a circle. Find the difference be-

tween the number of triangles and the number of quadrilaterals that can

be formed by connecting these points.

74. In asquare PQRS, A and B are two points on PS and SR such that PA = 2AS,
and RB = 2BS5. If PQ = 6, the area of the triangle ABQ is



S 2 B 4 R

75. A pole has to be erected on the boundary of a circular park of diameter 13
meters in such a way that the difference of its distances from two dia-
metrically opposite fixed gates A and B on the boundary is 7 meters. The
shortest distance of the pole from one of the gatesis .

LEVEL OF DIFFICULTY (1)

1. Theangles of a convex nonagon are in an arithmetic progression. Then,

which of the following can never be the value of any of its angles?
(a) 900

(b) 1100

(c) 1200

(d) None of these

Directions for Questions 2 to 5: A circle with center at O is shown in the figure given
below. PQ is a chord of the circle having length



16 cm. OR = 6 cm and is perpendicular to the chord PQ. RO when extended
intersects the circumference of the circle at U. T is the mid-point of QU. TO, when

extended, intersects QF extended at the point V.

I
o

2. What is the length of chord QU (in cm)?

3. Whatis the length of VT (in cm)?
4. Whatis the length of VP (in cm)?
5. Whatis the area of triangle VOQ (in cmz)?

6. The area of a regular polygon of side ‘a’ cm is ‘25a’ square cm. If the length
of the radius of the in-circle is an integer then, how many such polygons
will be there?

7. Each exterior angle of an n-sided regular polygon is an integer. If nis an

odd number, then how many values are possible for n?

8. Each exterior angle of an n-sided regular polygon is an integer. If nis an

odd number, then find the maximum possible value of n.

9. Each exterior angle of an n-sided regular polygon is an integer. If nis an

odd number, then find the maximum possible value of interior angle of

Fl.



10. In the right-angled APQR (see figure), PR = 25 units and PQ = 7 units. It is
given that QT: TR = 1: 3. Find the approximate length of QS.

v

R

Directions for Questions 11 and 12: A circle is drawn with the center at O and radius as
OA, where OA is one of the sides of a parallelogram ABCO. The circle cuts CO and

BA at  and P respectively. If the area of the circle is 36mand BF = 2 cm, PA = 8 cm,

then answer the following questions:

11. What is the area of the triangle POA (in cm2)?

12. What is the length of PQ (in cm)?

Directions for Questions 13 to 15: In the figure APQR is an equilateral triangle. ST'isa
tangent tothecircleat P. If ZFRS=40°and £FPSR=4 = ARTSand £TPQ = 60"




Answer the following questions:
13. What is the measure of the £ FPRQ?
14. What is the measure of the £PSR?

15. What is the measure of the £ TRQ?

Directions for Questions 16 and 17:In AABC, AD | BC,BE 1 ACand CF 1 AB. AD,BE
and CF intersect each other at O.

IfAO=18cm,BO =12 cmand AD = 20 cm, then answer the following

questions:
16. What is the length of BE?

17. What is the length of AB?

Directions for Questions 18 to 20: In an obtuse-angled triangle ABC, AB=a,BC=b, AC
= ¢, where g, b and c are integers.

It is given that a = b = 9. Based on this information, answer the following

questions:
18. How many such triangles are possible?
19. Find the maximum possible value of c.

20. Find the maximum area of the ABC.

Directions for Questions 21 and 22: 5Sum of two sides of an isosceles triangle is 10 cm

and the length of each side is a positive integer.

21. How many such triangles are possible, such that they are strictly isosce-

les?

22. Maximum possible perimeter of the triangle = x cm. What is the value of

x?



Directions for Questions 23 and 24.:
23. Sides of atriangle are 12, 20 and x. For what value of x, is the area of the
triangle maximum?

24. What is the value of maximum possible area of the triangle?

25. All of the following are true except:

(a) The points of intersection of direct commeon tan gents and indirect
common tan-gents of two circles divide the line segment joining the two

centers respectively externally and internally in the ratio of their radii.

(b) In a cyclic quadrilateral ABCD, if the diagonal CA bisects the angle C,
then diagonal BD is parallel to the tangent at A tothe circle through A, B,
C,D.

(c) If TA, TB are tangent segments to a circle C(0, r) from an external

point T and OT intersects the circle in F, then AP bisects the angle TAB.

(d) If in a right triangle ABC, BD is the perpendicular on the hypotenuse
AC, then

(i) AC|AD = ABz and

(ii) AC-AD = BCz2
Directions for Questions 26 and 27: Two cows are tethered at the mid-points of two

adjacent sides of a square field. Each of them is tied with a rope in such a way that

grazing area of each cow is a semicircular region of diameter equal to the side of

square. If side of the square is 10 m, then answer the following questions:

26. What is the area of the grazing field that is grazed by both the cows (in

mz)?

(2) 12.5(z +2)



(b} 12.5(-2 + m)
(c) 2527 +1)
(d) 25(2x -1)
27. For the given situation, the area of the non-grazed regions (in mz) is
(a) 75+ 12.5T
(b) 75 - 12.57
() 75+ 25T

(d) 75 - 13m

Directions for Questions 28 and 29: In the rectangle PQRS, M and N are two points on
SR and PQ respectively such that MN bisects SQ perpendicularly at . If Sk = 4 cm,

RQ =3 cm.

28. What will be the value of MO/S0?
(a)0.8

(b) 0.75
(c)0.65
(d) None of these
29. Find the area of quadrilateral SONP.
(a) 3.65 cmz2
(b) 4.66 cmz2
(c) 2.66 cm2

(d) None of these



30. Arectangle PQRS is inscribed in a semicircle of center O and diameter MN.
M, 5, R, N are collinear. If RN = 2 cm and QR = 4 cm, then what is the area
of the semicircle not overlapped by the rectangle PQRS?

(a)(12.5m+ 12)cmz
(b)(12.5m - 12)cmz
(c)(12.5m+ 24) cmz

(d)(12.5m - 24) cmiz
31. In the diagram given below, quadrilateral PQRS is divided into six smaller

triangles. The number inside the triangle mentions its area. If SN/NR =

1.25, then find the value of a + b.

P M Q
10 20
o
30 0
20 |P
g =T |
e ST n

(a)42
(b) 52
(c) 54

(d) 60

Directions for Questions 32 and 33: In the figure given below: QM, PN, RT are the
altitudes of an isosceles triangleand PQ = QR = 15 cmand PR = 18 cm. Answer the
following questions:



15emAL T N 15 cm

-

P 18 cm R

32. Find the ratio of QT/Q0O.
(a) 0.8
(b) 0.6
(c) 0.7
(d)o.9
33. The value of OT is
(a) 3.15cm

(b) 3.35cm
(c) 3.05cm

(d)3.55cm

34. In the figure given below APQER is a right angled triangle with £P = 50°.
The center of the incircle of the given triangle is O. Circles with centers O1
and Oz touch the circle and two sides as shown in the figure. If the radius
of the incircle of APQR is 1 cm and BR: BQ = 2:3, then find the value of r1:
rz (where r1 is the radius of circle with center 01 and rz2 is the radius of cir-

cle with center Oz).



() (33-11V5- 610 +10v2) /18
() 33+11/5-6v10-10v2) /18

(©) 33-115 +6v10-10v2) /18
(d) 33+11/5-6410-10v2) /18

Directions for Questions 35 and 36: A circle is inscribed in a triangle PQR. It touches
side PQ at point X. If ZP = 60°, PX = 3 cm, QX = 5 cm, then answer the following
questions:

35. Find the radius of the circle.



(a) 3ﬁ

7
(b) 243

7

© 3\{3

17
(d) None of these

36. Find the area of the shaded portion.

(a) 103 — 3z cm2
(b} 1043 —137cm2
(€) 1043 -2z Cm2

(d) None of these

Directions for Questions 37 and 38: In quadrilateral PQRS, PQ||SE and PS||QR. TU||SE
and TU passes through the point of intersection of PR and WS. If the ratio of the
area of APOW to ASOR is 9:25, then answer the following questions:

P W Q

S5 R
37. Find the ratio of area of quadrilateral WQUX and AXUR.
(a) 38:25

(b) 39:25



(c) 41:25
(d) None of these
38. f WQ = 2 cm, then find TX = XU.
(a) 25/4 cmz
(b) 75/16 cmz2
(c) 50/33 cmz
(d) 100/67 cmz

39. In the given figure, PQ and PR are tangents of a semicircle. Centre ‘0" of
this semicircle lieson QR. If Q0O =2 cm, OR =4 ¢m, and £F = 907, then ra-

dius of the semicircle is

(a)f5/4cm

(b) E

() y5/3cm
(d) 5/6 cm



40. The radius of a circle with center O is .[spcm. A and C are two points on
the circle, and B is a point inside the circle. The length of AB is 6 cm, and
the length of BCis 2 cm. The angle ABC is aright angle. Find the square of
the distance OB.

(a) 26
(b) 25
(c) 24
(d) 23

41. Triangle ABC is a right-angled triangle. D and E are mid points of AB and

BC respectively. Read the following statements.
I. AE=19
II. CD=22

ITI. Angle B is aright angle

Which of the following statements would be sufficient to determine the

length of AC?

(a) Statements I and II
(b) Statements I and III
(c) Statements IT and 111

(d) All three statements
42. In ARPQ, £ P=120° angle bisector of £F meets RQ at Sand PQ = 9 cm, PS

= 6 cm. Then the value of PR (in cm) is



P Q

Directions for Questions 43 and 44: In the diagram given below in AABC in which AB
=5cm,BC=12cm, AC = 13 cm. Sides AB and BC are divided in n-equal parts by n

- 1 equally spaced points as shown in the diagram. A1 joined to B1, Az joined to B2
and so on, then answer the following questions:

Scm

A-‘ ,ﬁi.ﬁ.{i._
B; B, B,

12cm
43, Find the value of 'n’ for which An-1Bn-1 + An-2Bn-2 + An-3Bn-3+ ... + AC =
130 cm.

44 What will be the value of n for which:

Area of AABC + Area of AA1 BB1 + Area of AA2BB2 + Areaof AA3BB3 + ... +
Area of AdAn-1 BBin-1) = 66 cm2

Directions for Questions 45 and 46: Two circles of radii 3 cm and 6 cm intersect each

other in such a way that their common chord is of maximum possible length.



Then answer the following questions:

45. What is the area of the triangle formed by joining the points of intersec-

tion of the two circles to the center of the bigger circle?
(a) 7./3cmz2
(b) 94/3 cm2
(€) 1043 cm2
(d) 1243 cmz
46. What is the area of the region that is common to the two circles (in cmz)?

{a}_z—] 9-/3
I_.lfr'l- L I:

— =03
2 |
1 -
(c) ?*"J\-'J]
11 . ]
(d) [T —943 |

Directions for Questions 47 and 48: In the given diagram, PQR is an isosceles right-
angled triangle with the center O touching the side QR at W, PRat Xand PQ at ¥. If

PR = 3.f, then answer the following questions:

P




47. The ratio PX: QW: PY is:
(a) 1:(.f2 = 1):1

[b]l:[l—%] 1

E]L{JE-%]j
(d) None of these

48. The area of quadrilateral PYOX is:

(a) 9(+/2 +1)cmaz

(a) 4:1
(b) 3:1
(c)2:1
(d) None of these

50. In the previous question, if length of side of equilateral triangle is 4 cm,
then area of ARPQ is

(a) 3’:"3

(b) 33
4



(©) ﬁ

(d) None of these

51. In an isosceles triangle PQR FQ = PR; A and B are points on FR and FQ
respectively such that AB||QR. C and D are the points on @R such that AC||
FD.IfPQ=10cm, PA: AR = 2:3 and £ AFD = £ BAC, then find the length of
DC(in cm)

52. Ina APQR, X, Y, £ are points on sides PQ, QR, FE such that PX: XQ = 1:1, FZ:
ZR = 1:2,and QY: YR = 2:3. What is the ratio of the area of quadrilateral
XYRZ to that of APXZ?
Directions for Questions 53 and 54: In the diagram given below, ED is a tangent to the
circle and line AE intersects the circle at point C. B is a point on AC such that DB is
angle bisector of ZADC.If ZADE =30° and £EDC: £AECD = 2: 5, then answer the

following questions:

. B

-\“\
J -\\\\

‘:
F :
|

/" E

53. Find £DEC (in degrees).

A

54. If AB: AC=1:3 and DC = 6 cm, then find AD (in cm).

55. In aregular polygon, the number of sides is p' times the number of diago-

nals. If the interior angle of the polygon is x, then x is



2a(P+1)
(a) ——
APy
m(2+P)
IP+2
Iz(P+2)
iP+2

(b)
(c)

(d) None of these

Directions for Questions 56 and 57: In the diagram given below, APQR, and AQTR are
right-angled triangles with A/ PQR= £AQTRE=950°PR=25cm,FQ=15cm,Q5=12

cm, RT = 16 cm. Then answer the following questions:

P

56. Find the ratio of RO:OQ.
(a)3:4
(b) 5:4
ic)16:9

(d)25:16



57. If ST = x cm, then find x.

(a) 18.20
(b) 18.60

(c)15.20

(d) 19.60

58. Inatriangle ABC, AB = 3,BC =4 and CA = 5. Point D is the midpoint of AB,

point E is on the segment AC and point Fis on the segment BC. IfAE = 1.5
and BF = 0.5, then find /DEF.

(a) 30°
(b) 60°
(c)45°

(d) 75°

59. In a APQR, three points X, ¥, Z lie on PQ, QR, PR respectively and if FX: QZ =

1:2, QX: QZ = 3:2 and FY: YR = 1:3, then which of the following options is
true?




(a) Area of AXYZ is maximum when QZ: QR = 1:2
(b) Area of AXYZ is minimum when QZ: QR = 2:3
(c) Area of AXYZ is maximum when QZ: QR = 2:3
(d) Area of AXYZ will be same for any value of QZ: QR.

60. ABCD is a square with sides of length 10 units. OCD is an isosceles triangle
with base CD. OC cuts AB at point @ and OD cuts AB at point P. The area of
trapezold PQCD is 80 square units. Find the altitude from O of the trian-

gle OPQ.

61. If D is the midpoint of side BC of a triangle ABC and AD is perpendicular to

AC then
A

B } D { C
(a) 3AC2 = BC2 - AB?
(b) 3BC2z = AC2 - 3AB2
(c) 5AB2 = BCz + ACz
(d) None of these

62. In atriangle ABC, the length of side BCis 295. If the length of side ABisa
perfect square, then the length of side AC is a power of 2, and the length
of side AC is twice the length of side AB. Determine the perimeter of the

triangle.



63. There is a triangular building (ABC) located in the heart of Aurangabad,
the city of Aurangzeb. The length of the one wall in the East (BC) direc-
tion is 397 feet. If the length of South wall (AB) is a perfect cube, the
length of the Southwest wall (AC) is a power of three, and the length
of wall in Southwest (AC) is thrice the length of side AB, determine the
perimeter of this triangular building.

(a) 3609 feet

(b) 3813 feet
ic) 3773 feet
(d) 3313 feet

64. In a circular field, AOB and COD are two mutually perpendicular diame-
ters having length of 4 meters. X is the mid-point of OA. ¥ is a point on
the circumference such that £ ¥OD = 30°. Which of the following cor-
rectly gives the relation among the three alternate paths from X to ¥?

(a) XOBY: XODY: XADY: 5.15: 4.50: 5.06
(b) XADY: XODY: XOBY: 6.25: 5.34: 4.24

(c) XODY: XOBY: XADY: 4.04:5.35:5.25



(d) XADY: XOBY: XODY: 5.19: 5.09: 4.04

65. ABCD is a parallelogram with £ ABC = 60°. If the longer diagonal is of

length 7 cm and the area of the parallelogram ABCD is 15 ﬁ cmz, then
2

find the perimeter of the parallelogram (in cm).

66. The center of a circle inside a triangle is at a distance of 625 cm, from each
of the vertices of the triangle. If the diameter of the circle is 350 cm and
the circle 1s touching only two sides of the triangle, find the area of the

triangle.

(a) 240000
(b) 387072
(c) 480000
(d) 506447

67. Two poles, of height 2 meters and 3 meters, are 5 meters apart. The height
of the point of intersection of the lines joining the top of each pole to the
foot of the opposite pole is

(a) 1.2 meters
(b) 1.0 meters
ic) 5.0 meters
(d) 3.0 meters

2l . ZB

69. In AABC, , then which of the following statement is true?

£ B

(a) A ABC is always an acute-angled triangle



(b) £ = 90"
(c)AB2 + BC2 = AC2

(d) None of these

70. A city has a park which is shaped as a right-angled triangle. The length of
the longest side of this park is 80 m. The Mayor of the city wants to con-
struct three paths from the corner point opposite to the longest side such
that these three paths divide the longest side into four equal segments.
Determine the sum of the squares of the lengths of the three paths (in

mz).
Fl _:?-\_\___\_\_ S
= D T —
e Hcm
a [ X
14 cm o
L. C i & cm
;f_____-— 10 cm
Q A

71. In arectangle PQRS, PQ = 14 ¢m, X 1s a point on SE such that 5X: XR = 4:3
and QX = 10cm. If £PXQ=a, £XPQ = b, £XQPF = ¢, then which of the fol-

lowing is correct?
(a)a=b>c
(BYb>c=>a

icla>c>b

(dlc>b=>a

MENSURATION




LEVEL OF DIFFICULTY ()

1. Inaright-angled triangle, find the hypotenuse if base and perpendicular

are respectively 36015 cm and 48020 cm.
(a) 69125 cm

(b) 60025 cm
(c) 391025 cm
(d)60125cm
2. The perimeter of an equilateral triangle is 72./3 m. Find its height.
(a) 63 meters
(b) 24 meters
(c) 18 meters

(d) 36 meters

3. The inner circumference of a circular track is 440 cm. The track is 14 cm

wide. Find the diameter of the outer circle of the track.
(a) 84 cm

(b) 168 cm

(c) 336 cm

(d) 77 cm
4. Aracetrackisin the form of a ring whose inner and outer circumferences

are 352 meter and 396 meter respectively. Find the width of the track.

(a) 7 meters

(b) 14 meters



4. Aracetrackisinthe form of aring whose inner and outer circumferences

are 352 meter and 396 meter respectively. Find the width of the track.
(a) 7 meters

(b) 14 meters

(c) 14p meters

(d) 7p meters

5. The outer circumference of a circular track is 220 meter. The trackis 7
meter wide everywhere. Calculate the cost of levelling the track at the

rate of 50 paisa per square meter.
(a) T1556.5
(b) ¥3113
(c) 593
(d) F693
6. Find the area of a quadrant of a circle whose circumference is 44 cm.
(a) 77 cmz
(b) 38.5 cm2

(c)19.25 cmz
(d) 19.25m cmz

7. Apit 7.5 meters long, 6 meters wide and 1.5 meters deep is dug in a field.

Find the volume of soil removed in cubic meters.

(a) 135 meterss



(b) 101.25 meterss
(c) 50.625 meters3
(d) 67.5 meterss:

8. Findthe length of the longest pole that can be placed in an indoor stadium

24 meters long, 18 meters wide and 16 meters high.
(a) 30 meters

(b) 25 meters

(c) 34 meters

(d) Jsu) meters

9. The length, breadth and height of aroom are in the ratio of 3: 2: 1. If its
volume be 1296 m3, find its breadth

(a) 18 meters

(b) 6 meters
ic) 16 meters

(d) 12 meters

10. The volume of a cube is 216 cm3. Part of this cube is then melted to form a

cylinder of length & cm. Find the volume of the cylinder.
(a) 342 cma

(b) 216 cm3

ic) 36 cms

(d) Data inadequate



11. The whole surface of a rectangular block is 8788 square cm. If length,
breadth and height are in the ratio of 4: 3: 2, find length.

(a) 26 cm
(b) 52 cm
(c) 104 cm
(d) 13 cm

12. Three metal cubes with edges 6 cm, 8 cm and 10 cm respectively are

melted together and formed into a single cube. Find the side of the result-
ing cube.

(@a)llcm
(b)12cm
(¢)13cm
(d) 24 cm

13. Find curved and total surface area of a conical flask of radius 6 cm and

height 8 cm.
(a) 60T, 96T
(b) 20m, 96m

(c) 60m, 481
(d) 30m, 48n

14. The volume of a right circular cone is 100m cm3 and its height is 12 cm.

Find its curved surface area.



(a) 130 mcmz
(b) 65 T cmz2
ic) 204 memaz

(d) 65 cmz
15. The diameters of two cones are equal. If their slant height be in the ratio

5: 7, find the ratio of their curved surface areas.
(a)25:7

(b) 25:49

(c)5:49

(d)5:7

16. The curved surface area of a cone is 2376 square cm and its slant height is

18 cm. Find the diameter.
(a) 6 cm

(b) 18 cmm

(c) 84 cm

(d)12 cm
17. The ratio of radii of a cylinder to aconeis 1: 2. If their heights are equal,

find the ratio of their volumes.
(a)1:3
(b)2:3

c)3:4



d)3:1

18. A silver wire when bent in the form of a square encloses an area of 484

cmz. Now if the same wire is bent to form a circle, the area enclosed by it
would be

(a) 308 cmz2
(b) 196 cmz2
(c) 616 cmz

(d) 88 cm2

1%. The circumference of a circle exceeds its diameter by 16.8 cm. Find the

circumference of the circle.
(a)12.32 cm
(b) 49.28 cm
(c) 58.64 cm

(d) 24.64 cm

20. Abicycle wheel malkes 5000 revolutions in moving 11 km. What is the

radius of the wheel?

(a) 70 cm
(b) 135 cm

() 17.5 cm

(d)35cm



21. The volume of a right circular cone is 100m cm3 and its height is 12 cm.

Find its slant height.
(a)13cm

(b) 16 cm

ic)9cm

(d)26 cm

22. The short and the long hands of a clock are 4 cm and 6 cm long respec-

tively. What will be sum of distances travelled by their tips in 4 days?
(Takem = 3.14)

(a)954.56 cm
(b) 3818.24 cm
ic)2909.12 cm

(d) 2703.56 cm
23. The surface areas of two spheres are in the ratio of 1: 4. find the ratio of

their volumes.
(a)1:2
(b)1:8
c)1:4
(dyz:1

24. The outer and inner diameters of a spherical shell are 10 cmand 9 cm

respectively. Find the volume of the metal contained in the shell. (Usen =
22/7)



(a) 6956 cm3
(b) 141.95 cms3
(c) 283.9 cma

(d)478.3 cms

25. The radii of two spheres are in the ratio of 1 : 2. Find the ratio of their sur-

face areas.
(a)1:3

(b)2:3
c)1:4

(d)3:4

26. A sphere of radius r has the same volume as that of a cone with a circular

base of radius r. Find the height of cone.
(a) 2r

(b) r/3

(c)dr

(d)(2/3)r

27. Find the number of bricks, each measuring 25cm = 12.5 cm = 7.5 cm,
required to construct a wall 12 meters long, 5 meters high and 0.25 me-

ters thick, while the sand and cement mixture occupies 5% of the total

volume of wall.
I[a} 6080

(b) 3040



(c) 1520

(d) 12160
28. Aroadthatis 7 m wide surrounds a circular path whose circumference is

352 m. What will be the area of the road?
(a) 2618 metersz

(b) 654.5 metersz

(c) 1309 metersz

(d) 5236 metersz

29. In a shower, 10 cm of rain falls. What will be the volume of water that

falls on 1 hectare area of ground?
(a) 500 meters3

(b) 650 meterss

(c) 1000 meterss

(d) 750 meters3

30. Seven equal cubes each of side 5 cm are joined end to end. Find the surface

area of the resulting cuboid.
(a) 750 cmz2
(b) 1500 cm2

(c) 2250 cmz
(d) 700 cmz

31. In a swimming pool measuring 90 meters by 40 meters, 150 men take
a dip. If the average displacement of water by a man is 8 cubic meters,

what will be the rise in the water level?



(a) 30 cm
(b) 50 cm
(c) 20 cm
(d)33.33cm

32. How many meters of cloth 5 meters wide will be required to malke a coni-

cal tent, the radius of whose base is 7 meters and height is 24 meters?
(a) 55 meters

(b) 330 meters

(c) 220 meters

(d) 110 meters

33. Two cones have their heights in the ratio 1: 2 and the diameters of their

bases are in the ratio 2: 1. What will be the ratio of their volumes?

(a)4:1
(b)2:1

c)3:2
(di1:1

34. A conical tent is to accommodate ten persons. Each person must have 6
metersz space to sit and 30 meters3 of air to breathe. What will be the
height of the cone?

(a) 37.5 meters
(b) 150 meters

(c) 75 meters



(d) None of these

35. Aclosed wooden box measures externally 10 cm long, 8 cm broad and 6

cm high. Thickness of wood is 0.5 cm. Find the volume of wood used.
(a) 220 cubic cm
(b) 165 cubic cm
(c) 330 cubiccm

(d) 300 cubic cm.

36. A cuboid of dimension 24 cm = 9 cm = 8 cm is melted and smaller cubes of

side 3 cm are formed. Find how many such cubes can be formed.
(a)27
(b) 64
(c) 54
(d) 32

37. Three cubes each of volume of 216 meters3 are joined end to end. Find the

surface area of the resulting figure.
(a) 504 metersz
(b) 216 metersz
(c) 432 meters:z

(d) 480 metersz
38. A hollow spherical shell is made of a metal of density 4.9 g/cma. If its
internal and external radii are 10 cm and 12 cm respectively, find the

weight of the shell. (Take t = 2—;}



(a) 5016 g

(b) 1416.8¢g
(c)14948.26 g

(d)5667.1g

39. The largest cone is formed at the base of a cube of side measuring 7 cm.

Find the ratio of volume of cone to cube.
(a)20:21

(b)22:21

(c)21:22

(d)11:42

40. A spherical cannon ball, 28 cm in diameter, is melted and cast into aright
circular conical mould the base of which is 35 ¢m in diameter. Find the

height of the cone correct up to two places of decimals.

(a) 8.96 cn
(b) 35.84 cm
(c) 5.97 cm

(d)17.92 cmm

41. Find the area of the circle circumscribed about a square each side of which
is 10 cm.
(a)314.28 cmz2

(b) 157.14 cmz

(c) 150.38 cmz2



(d) 78.57 cmz

42. Find the radius of the circle inscribed in a triangle whose sides are 8 cm,

15cmand 17 cm.
(a) 4 cm
(b) 5 cm
ic) 3 cm

(d) 2.5 cm

43. In the given diagram, a rope is wound around the outside of a circular

drum whose diameter is 70 cm and a bucket is tied to the other end of the
rope. Find the number of revolutions made by the drum if the bucket is

raised by 11 m.
(a) 10

(b) 2.5

(c) 5

(d) 5.5
44. A cube whose edge is 20 cm long has circles on each of its faces painted
black. What is the total area of the unpainted surface of the cube if the

circles are of the largest area possible?

(a) 85.71 cm2



(b) 257.14 cmz2
(c)514.28 cmz

(d)331.33cmz

45. The areas of three adjacent faces of a cuboid are x, y, z. If the volume is V,

then Vz will be equal to

(a) xy/z

(b} yz/x2
(c) x2ya/zz

(d) xyz

46. In the adjacent figure, find the area of the shaded region. (Usem = 22/7)

(a) 15.28 cmn2
(b)61.14 cm2
(c) 30.57 cmaz

(d) 40.76 cnz

47. The diagram represents the area swept by the wiper of a car. With the
dimensions given in the figure, calculate the shaded area swept by the

wiper.



(a) 102.67cm
(b) 205.34 cm
(c)51.33cm

(d) 208.16 cm

48. Find the area of the quadrilateral ABCD. (Given,,/3 = 1.73)

20.-—-"' D
A b= &
20 20
—
B8 5 C

(a) 452 sq units
(b) 269 sq units

(c) 134.5 squnits
(d) 1445 gcm

49, The base of a pyramid is a rectangle of sides 18 m » 26 m and its slant
height to the shorter side of the base is 24 m. Find its volume.
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(a) 156407
(b) 78,407

(€) 312407
(d) 234 /407

50. A wire is looped in the form of a circle of radius 28 cm. It is bent again
into a square form. What will be the length of the diagonal of the largest

square possible thus?

(a) 44 cm
(b) 44.H

(c)176/245
(d) 883

51. If x units are added to the length of the radius of a circle, what is the num-

ber of units by which the area of the circle is increased?

52. Aman walks diagonally across a square lot. Approximately, what is the
percentage reduction in the total distance that he walked vis-a-vis the
distance he would have walked had he walked along the edges? (To the
closest 1%)

53. The radius of circle is so increased that its circumference is increased by

5%. The area of the circle then increases by



53. The radius of circle is so increased that its circumference is increased by

5%. The area of the circle then increases by
(a) 12.5%

(b) 10.25%

(c) 10.5%

(d)11.25%

54. The biggest possible cube is taken out of a right solid cylinder of radius 15
cm and height 20 cm respectively. What will be the volume of the cube?

55. How many cuboids of different dimensions can be assembled with 100

identical cubes?

56. What is the least number of square tiles required to pave the floor of a

room 1517 cm long and 902 cm broad?

57. Awire, if bent into a square, encloses an area of 484 cmz. This wire is cut
into two pieces with the bigger piece having a length three-fourth of the
original wire's length. Now, if a circle and a square are formed with the

bigger and the smaller piece respectively, what would be the area en-

closed by the two pieces?

58. A spiral staircase is made up of 13 successive semicircles, with center
alternately at A and B, starting with center at A. The radii of semicircles,
thus developed, are 0.5 cm, 1.0 cm, 1.5 cm, and 2.0 cm and so on. Find the

T

total length of the spiral Use m = '?—'

59. A cylinder, a hemisphere and a cone stand on the same base and have the

same heights. The ratio of the areas of their curved surface is

(a)2:2:1



':b]w.'r_T:wJ"E:l

(e)2:42:1
(d) None of these

60. The radius of a spherical balloon, of radii 30 cm, increases at the rate
of 2 cm per second. Then by how much does its curved surface area

increases?

61. Arectangular piece of paperis 22 cm long and 10 cm wide. A cylinder
is formed by rolling the paper along its length. Find the volume of the
cylinder.

62. Consider the volumes of the following objects and arrange them in de-

creasing order of their volumes:

1. A parallelepiped of length 5 cm, breadth 3 cm and height 4 cm
2. A cube of each side 4 cmn

3. Acylinder of radius 3 cm and length 3 cm

4. A sphere of radius 3 cm

(a)4,3,2,1

(b)4,2,3,1

(c)4,3,1,2

(d) None of these

63. A hemispherical bowl is filled with hot water to the brim. The contents
of the bowl are transferred into a cylindrical vessel whose radius is 50%
more than its height. If diameter of the bowl is the same as that of the
vessel and the volume of the hot water in the cylindrical vessel is x% of

the volume of the cylindrical vessel then x =2



64.

65.

66.

67.

63.

69.

70.

In a circular field, there is a rectangular tank of length 130 m and breadth
110 m. If the area of the land portion of the field is 203 50 mz, then find
the radius of the field.

Atank internally measuring 150 cm = 120 cm = 100 cm has 1281600
cm3 water in it. Porous bricks are placed in the water until the tank is
full up to its brim. Each brick absorbs one tenth of its volume of water.
How many bricks, of 20 cm = 6 cm = 4 cm, can be put in the tank without

spilling over the water?

A spherical metal ball of radius 10 cm is molten and made into 1000
smaller spheres of equal sizes. In this process the surface area of the

metal is increased by n %. Thenn =2

Suresh, who runs a bakery, uses a conical-shaped equipment to write dec-
orative labels (e.g., Happy Birthday etc.) using cream. The height of this

equipment is 7 cm and the diameter of the base is 5 mm. A full charge of

the equipment will write 330 words on an average. How many words can

be written using two fifth of a litre of cream?

Your friend's cap is in the shape of a right circular cone of base radius 14
cm and height 26.5 cm. Find the approximate area of the sheet required

to make seven such caps.

In an engineering college there is a rectangular garden of dimensions 34
m by 21 m. Two mutually perpendicular walking corridors of 4 m width
have been made in the central part and flowers have been grown in the

rest of the garden. Find the area under the flowers.

Aright circular cone is enveloping a right circular cylinder that rests on

the base of the cone.



If the radius and the height of the cone is 4 cm and 10 cm respectively,
and the radius of the cylinder is 'r' cm, the largest possible curved surface

area of the cylinder is ‘axr(b-r) then g x5 =7

LEVEL OF DIFFICULTY (II)

1. The perimeter of a sector of a circle of radius 5.7 m is 27.2 m. Find the area

of the sector.

(a) 90.06 cm2

(b) 135.09 cmz
(c) 45 cmz

(d) None of these

2. Thedimensions of afield are 20m by 9 m. A pit 10 m long, 4.5 m wide and
3 m deep is dug in one corner of the field and the earth removed has been
evenly spread over the remaining area of the field. What will be the rise

in the height of field as a result of this operation?
(a)1m

(b) 2 m
ic)3m
(d)4 m

3. Avwvesselisin the form of a hollow cylinder mounted on a hemispherical
bowl. The diameter of the sphere is 14 ¢m and the total height of the ves-
selis 13 cm. Find the capacity of the vessel.(Takem = 22/7)
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(a)321.33cm
(b) 1642.67 cma3
(c) 1232 cms

(d) 1632.33 cm3
4. The sides of atriangle are 21, 20 and 13 cm. Find the area of the larger

triangle into which the given triangle is divided by the perpendicular
upon the longest side from the opposite vertex.

(a) 72 cmz
(b) 96 cm2
(c) 168 cmz

(d) 144 cmz

5. Acircular tent is cylindrical to a height of 3 meters and conical above it. If
its diameter is 105 m and the slant height of the conical portion is 53 m,

calculate the length of the canvas 5 m wide to malke the required tent.
(a) 3854 m
(b)273.5m

(c) 1947 m



(d) 1800 m

6. A steel sphere of radius 4 cm is drawn into a wire of diameter 4 mm. Find

the length of wire.

(a) 10,665 mm
(b) 42,660 mm

() 21,333 mm
(d) 14,220 mm

7. Acylinder and a cone having equal diameter of their bases are placed in
the Qutab Minar one on the other, with the cylinder placed in the bottom.
If their curved surface area are in the ratio of &: 5, find the ratio of their
heights. Assume the height of the cylinder to be equal to the radius of
Qutab Minar. (Assume Qutab Minar to be having same radius through-

out.)

(a)1:4
(b)3:4
(c)4:3
(d)2:3

8. If the curved surface area of a cone is thrice that of another cone and slant

height of the second cone is thrice that of the first, find the ratio of the

area of their base.
(a)81:1

(b)9:1



(c)3:1
(d)27:1

9. A solid sphere of radius 6 cm is melted into a hollow cylinder of uniform
thickness. If the external radius of the base of the cylinder is 5 cm and its
height is 32 cm, find the uniform thickness of the cylinder.

(a) 2 cm
(b) 3 cm
(c)1cm
(d)3.5cm

10. A hollow sphere of external and internal diameters 6 cm and 4 cm respec-

tively is melted into a cone of base diameter 8 cm. Find the height of the

cone.
(a)4.75 cmn
(b) 9.5 cm
(c)19cm

(d) 38 cm

11. Three equal cubes are placed adjacently in a row. Find the ratio of total

surface area of the new cuboid to that of the sum of the surface areas of
the three cubes.

(a)7:9
(b)49:81
c)9:7

(d)27:23



12. If V be the volume of a cuboid of dimension x, y, z and A is its surface, then

A/Vwill be equal to
(a) xz2y2z2
(b) 1/2 (1/xy + 1/xz + 1/yz)
.
yr || [ SR
{c}h[x +_|.'+: ;
(d) 1/xyz

13. The minute hand of a clock is 10 cm long. Find the area of the face of the

clock described by the minute-hand between 3 AM and 9: 35 AM

(a) 183.3 cmz2

(b) 366.6 cmz2
ic)244.4 cmz

(d) 188.39 cn2

14. Two circles touch internally. The sum of their areas is 116m cmz and dis-

tance between their centers is 6 cm. Find the radii of the circles.
(a)10cm, 4 cm

(b) 11 cm, 4 cm

c)9ecm, 5cm

(d) 10cm, 5 cm

15. Atoyis in the shape of a right circular cylinder with a hemisphere on one
end and a cone on the other. The height and radius of the cylindrical part
are 13 cm and 5 cm respectively. The radii of the hemispherical and coni-

cal parts are the same as that of the cylindrical part. Calculate the surface



area of the toy if the height of conical partis 12 cm.
(a) 1440 cmz2
(b) 385 cmz

(c) 1580 cmz

(d) 770 cmz

16. A solid wooden toy is in the form of a cone mounted on a hemisphere. If

the radius of the hemisphere is 4.2 cm and the total height of the toy is

10.2 cm, find the volume of wood used in the toy.

(a) 343.72 cm3
(b) 266.11 cm3
(c) 532.22 cms

(d) 133.55 cms3

17. Acylindrical container whose diameteris 12 cm and heightis 15 cm, is
filled with ice cream. The whole ice-cream is distributed to ten children
in equal cones having hemispherical tops. If the height of the conical por-

tion is twice the diameter of its base, find the diameter of the ice-cream

cone.

(a) 6 cm
(b) 12 cm
(c) 3 cm

(d) 18 cm



18. A solidisin the form of a cylinder with hemispherical ends. The total
height of the solid is 19 cm and the diameter of the cylinder is 7 cm. Find
the total surface area of the solid.(Use =22/7)
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(a) 398.75 cmz2
(b) 418 cmz
(c) 444 cmz
(d)412 cmz

19. A cone, a hemisphere and a cylinder stand on equal bases and have the

same height. What is the ratio of their volumes?
(a)2:1:3

(b)2.5:1: 3
ic)1:2:3

(d)1.5:2:3
20. The internal and external diameters of a hollow hemispherical vessel are
24 cmand 25 cm respectively. The cost of painting 1 cmz of the surface is

70.05. Find the total cost of painting the vessel all over. (Take m=22/7)



(a) ¥97.65
(b) ¥86.4
(c)T184

(d) ¥96.28

21. Asolid isin the form of a right circular cylinder with a hemisphere at one
end and a cone at the other end. Their common diameter is 3.5 cm and

the heights of conical and cylindrical portions are respectively 6 cm and

10 cm. Find the volume of the solid.
(Usem=3.14)

(a)117 cmz

(b) 234 cmz

(c) 58.5 cmz

(d) None of these

22. In the adjoining figure, AOBCA represents a quadrant of a circle of radius

3.5 cm with center O. Calculate the area of the shaded portion. (Use =
22/7)

(a) 35 cmz
(b) 7.875 cmz2
(c) 9.625 cmz

(d)6.125 cmz2
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23. Find the area of the shaded region if the radius of each of the circlesis 1

CTIL.
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{ﬂ} 2 —E
(b) 3 -P
x
©f5-3
(d) 5 —-m/4

24. Aright elliptical cylinder full of petrol has its widest elliptical side 2.4 m
and the shortest 1.6 m. Its height is 7 m. Find the time required to empty
half the tank through a hose of diameter 4 cm if the rate of flow of petrol

is 120 m/min
(a) 60 min
(b) 20 min

(c) 75 min



(d) 70 min

25. Find the area of the trapezium ABCD.

(a) 5/2(13 + 2 3)

(b) 5313 +543)
7

-

(€)13(13 +2.3)

(d) None of these

26. PQRS is the diameter of a circle of radius 6 cm. The lengths PQ, QR and RS

are equal. Semi-circles are drawn with PQ and QS as diameters as shown

in the figure alongside. Find the ratio of the area of the shaded region to

that of the un-shaded region.

Pt

(a)1:2
(b)25:121

(c)5:18



(d)5:13

27. In the right-angled triangle PQR, find Rx.

Q
5 X
AR i2 P
(a) 13/60
(b) 13/45
(c)60/13
(d)23/29

28. The radius of a right circular cylinder is increased by 50%. Find the per-

centage increase in volume
(a) 120%

(b) 75%

(c) 150%

(d) 125%

25 Two persons start walking on a road that diverges at an angle of 120°. If
they walk at the rate of 3 km/h and 2 km/h repectively, find the distance

between them after four hours.

A




(a) 419 km
(b) 5 km

(c)a0/13
(d)23/29

28. Theradius of a right circular cylinder is increased by 50%. Find the per-

centage increase in volume
(a) 120%

(b) 75%

(c) 150%

(d) 125%

29. Two persons start walking on a road that diverges at an angle of 120°. If
they walk at the rate of 3 km/h and 2 km/h repectively, find the distance

between them after four hours.

A
c
b
120
C a B

(a) 45 km
(b) 5 km

() 7 km

(d) 8,19 km



30. Water flows out at the rate of 10 m/min from a cylindrical pipe of diame-

ter 5 mm. Find the time taken to fill a conical tank whose diameter at the

surface is 40 cm and depth 24 cm.
(a) 50 min

(b) 102.4 min

(c) 51.2 min

(d) 25.6 min

31. The section of a solid right circular cone by a plane containing vertex and

perpendicular to base is an equilateral triangle of side 12 cm. Find the

volume of the cone.
(a) 72 cc

(b) 144 cc
(c)72./»pcc

(d)72/3pcc
32. Iron weighs eight times the weight of oak. Find the diameter of an iron
ball whose weight is equal to that of a ball of oak 18 cm in diameter.

(a) 4.5 cm
(b) 9 cm
c) 12 cm

(d) 15 cm



33. In the figure, ABC is a right-angled triangle with £ZB=950°,BC=21cm
and AB = 28 cm. With AC as diameter of a semicircle and with BC as ra-

dius, a quarter circle is drawn. Find the area of the shaded portion correct

to two decimal places.

(a) 428.75 cma2
(b) 857.50 cm2

(c)214.37 cm2

(d)371.56 cmz
34. Find the perimeter and area of the shaded portion of the adjoining

diagram:

7
7
7,

o’

(a) 90.8 cm, 414 cm2

(b) 181.6 cm, 423.7 cm2



(c)90.8cm, 827.4 cmz
(d)181.6 cm, 827.4 cm2

35. In the adjoining figure, a circle is inscribed in the quadrilateral ABCD.
Giventhat BC =38 cm, AB =27 cmand DC = 25 cm, and that AD is per-

pendicular to DC. Find the maximum limit of the radius and the area of

the circle.

(a) 10 cm; 226 cmaz
(b) 14 cm; 616 cm2
(c) 14 cm; 216 cmz2
(d)28 cm; 616 cmz

36. From a piece of cardboard, in the shape of a trapezium ABCD and AE || DC
and /£ BCD = 907, a quarter circle (BFEC) with C as its center is removed.
Given AB = BC = 3.5 cm and DE = 2 cm, calculate the area of the remaining
piece of the cardboard.

(Take=22/7)



(a) 3.325 cmz
(b) 3.125 cmz
(c) 6.075 cmz2

(d)12.25 cmz2

37. The inside perimeter of a practice running track with semi-circular ends

and straight parallel sides is 312 m. The length of the straight portion
of the track is 90 m. If the track has a uniform width of 2 m throughout,

find its area.

(a) 5166 mz
(b) 5802.57 m2
ic)636.57Tmz

(d)1273.14 mz

80 cm
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38. Find the area of the triangle inscribed in a circle circumscribed by a

square made by joining the mid-points of the adjacent sides of a square of

side a.

(a) 3az2/16

{bj 3 "-."rs -'.'?_I
16

(c)3/4azim-1/2)

{d} 3"-."? ii':

32

39. Two goats are tethered to the diagonally opposite vertices of a square field
formed by joining the mid-points of the adjacent sides of another square
field of side ¢./? meters. The inner square field is fenced on all sides and
the goats are allowed to graze only inside the inner field. If their grazing

ropes are of a length of 1./ meters each, find the total area grazed by the
two goats together.

(a) 100m m2

(b) 50(2 - 1)mmz2
(c) 100m (3 -2./3) mz
(d) 200m (2 - /3) m2

40. The area of the circle circumscribing three circles of unit radius touching

each other is
(a) (m/3) (2 + J3)2

(b)6m (2 + 3)2



(c)3m(2+ j3)2

{d}[”]{zug}z

G
41. Find the ratio of the diameter of the circles inscribed in and circumscrib-
ing an equilateral triangle to its height.
(a)1:2:1
(b) 2:4: 3
(c)1:3:4

(d)3:2:1
42. Find the sum of the areas of the shaded sectors given that ABCDFE is any

hexagon and all the circles are of same radius r with different vertices of

the hexagon as their centers as shown in the figure.

(A (&)

& "

J
/

(@) mr2
(b) 2mr2
(c) Smrz2/4

(d) 3mr2/2



43, Circles are drawn with four vertices as the center and radius equal to the
side of a square. If the square is formed by joining the mid-points of an-

other square of side 2/, find the area commeon to all the four circles.
(@) [(j3 —1)/2)] 6

(b)4m-3 13

(€)1/2(m-3y3)

(d) 4m-12(5 - 1)

44. ABDC is a circle and circles are drawn with AO, CO, DO and OB as diame-
ters. Areas E and F are shaded. E/Fis equal to

(@)1
(b) 1/2
()1/2

(d) /4

45. The diagram shows six equal circles inscribed in an equilateral triangle

ABC. The circles touch externally among themselves and also touch the



sides of the triangle. If the radius of each circle is R, then area of the trian-

gleis

= A B

(a) (6 + m/3) R
(b) 9 R2

()R2(12+73)
(A)R2(9 + 63)

46. A boy Mithilesh was playing with a square cardboard of side 2 meters.
While playing, he accidentally sliced off the corners of the cardboard in
such a manner that a figure having all its sides equal was generated. The
area of this eight-sided figure is

i
N2 41

22
2 +1

g

m}ﬁﬁ-l

(a)

(c)




47. In a painting competition, students were asked to draw alternate squares
and circles, circumscribing each other. The first student drew A1 a square
whose side is ‘a’ meters. The second student drew circle Ci circumscrib-
ing the square A1 such that all its vertices are on C1. Subsequent students
drew square Az circumscribing C1, circle Cz circumscribing 42 and A3
circumscribing Cz, and so on. If D is the area between the square An and

the circle Cn, where N is a natural number, then the ratio of the sum of all

DytoDifor N=121is

(a)1

(b) =-1
(c)212-1
(d)211-1

48. Let P1 be the circle of radius r. A square Q1 is inscribed in P1 such that all
the vertices of the square Q1 lie on the circumference of P1. Another circle
P2 is inscribed in Q1. Another square @z is inscribed in the circle P2, Circle
P13 is inscribed in the square Qz and so on. 5u is the area between Qun and

Pu+1 where N represents the set of natural numbers. If the ratio of sum of

all such 5w to that of the area of the square Q1 is %th&n a+b=2?

TN
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t\ \/\o P
L




439, Inthe figure, ABCDEF is a regular hexagon and PQR is an equilateral trian-
gle of side 'a’. The area of the shaded portion is »s:./5cmzand CD:PQ:: 2:

1.If the area of the circle circumscribing the hexagon is Xmcmz, then X =7

i == B
)
,
,
A N
/ \
/ \ '
/) \
/' R Q

50. Let 81, 82, ....be the squares such that for each n 2 1, the length of the
diagonal of Snis equal to the length of the side of 5n - 1. If the length of the

side of 83 is 4 cm, what is the area of the square 511 ?

51. At the center of a city’s municipal park there is a large circular pool. A fish
is released in the water at the edge of the pool. The fish swims north for
30 meters before it hits the edge of the pool. It then turns east and swims

for 40 meters before it hits the edge of the pool. If the area of the pool is

Xmmzthen X is

(a) 625
(b) 125

(c) 250



(d) 500

52. The figure below has been obtained by folding a rectangle. The total area
of the figure (as visible) is 144 square meters. Had the rectangle not been
folded, the current overlapping part would have been a square. What

waould have been the total area of the original unfolded rectangle (in maz)?

[

14 m

53. A solid metal cylinder of 10 cm height and 14 cm diameter is melted and
re-cast into two cones in the proportion of 3: 4 (volume), keeping the
height 10 cm. What would be the percentage change in the flat surface

area before and after?
(a) 9%

(b) 16%
(c)25%

(d) 50%

54. A circular road is constructed outside a square field. The perimeter of the
square field is 200 ft. If the width of the road is 7./ ft. and cost of con-
struction is ¥100 per sq. ft, find the lowest possible cost to construct 50%
of the total road.

(a) ¥70,400



(b) 125,400
(¢) ¥140,800
(d) 235,400

55. Diameter of the base of a water-filled inverted right circular cone is 26
cm. A cylindrical pipe, 5 mm inradius, is attached to the surface of the
cone at a point. The perpendicular distance between the point and the
base (the top) is 15 cm. The distance from the edge of the base to the
point is 17 cm, along the surface. If water flows at the rate of 10 meters
per minute through the pipe, how much time would elapse before water

stops coming out of the pipe?

(a) = 5.2 minutes

(b) = 4.5 minutes but < 4.8 minutes
(c) = 4.8 minutes but < 5 minutes

(d) = 5 minutes but < 5.2 minutes
56. Consider a rectangle ABCD of area 90 units. The points F and Q trisect AB,

and R bisects CD. The diagonal AC intersects the line segments PR and QR
at M and N respectively. What is the area of the quadrilateral PQNM?

(a)>9.5and = 10
(b) > 10 and = 10.5
(c)>10.5and =11

(d)>11and=11.5
57. The central park of the city is 40 meters long and 30 meters wide. The

Mayor wants to construct two roads of equal width in the park such that
the roads intersect each other at right angles and the diagonals of the



park are also the diagonals of the small rectangle formed at the intersec-
tion of the two roads. Further, the mayor wants that the area of the two

roads to be equal to the remaining area of the park. What should be the
width of the roads?

(a) 10 meters
(b) 12.5 meters
(c) 14 meters

(d) 15 meters

58. Arectangular swimming pool is 48 m long and 20 m wide. The shallow
edge of the pool is 1 m deep. For every 2.6 m that one walks up the in-
clined base of the swimming pool, one gains an elevation of 1 m. What
is the volume of water (in cubic meters), in the swimming pool? Assume

that the pool is filled up to the brim.
(a) 528

(b) 960

(c) 6790

(d) 10560

59. Athread is wound on a cylinder such that it makes exactly twenty-four
complete turns around the cylinder. The two ends of thread touch the top
and bottom of cylinder. If cylinder has a radius of 15 cm and its curved

surface area is 2880 cmz then find the length of the string



60. If the length of the minute-hand and the hour-hand of a clock are 4.2 cm
and 2.1 cm and the minute hand covers an area of 110.88 cmz, then find

the area covered by hour hand during the same period.

[takeifm=22/7]
61. Hiru has a rhombus-shaped farm ABCD. This farm is surrounded, by a
path of width 2 m, as shown in the diagram. If £ADC =30°, AD = 10 m.

Then find the area of the path.
7 Q

62. A series of infinite concentric squares are drawn as shown below. Starting
with the first square ABCD, subsequent squares drawn are PQRS, XYZW

and so on as shown in the diagram. If areas of the squares ABCD, FQRS,
XYZW, ....are 1,3/2,7/4,15/8... and so on, then find the area of the dia-

gram when the infinite number square is drawn.
¥
Q

X




63. Three regular hexagons are drawn such that their diagonals cut each
other at the same point and area A1:42:43 = 1:2:3. Then the ratio of the

length of the sides of the regular hexagons (from the smallest to the
largest) is:

(@) 1:y72 : 6
(b) 1:42:43
©1:43:242
(@ 1:43:6

@

ANSWER KEY

GEOMETRY
Level of Difficulty (1)
1.(a)
2.(d)

3. (c)
4. (a)

5.75"
6.(c)
7.(a)



8.(b)
9.(a)

10. (d)
11.(d)
12.(a)
13.5
14.1.5
15.(b)
16. (b)

17. /15cm
18. . /211cm
19. (b)

20. 8
21.17.97
22.(a)
23.(d)

24. (d)
25.(b)

26.(a)
27.16cm
28.12¢cm
29. 250 cma2
30. (b)
31.300
32.111.75
33. 80
34.120



35.(b)
36.(c)
37.60°
38.%9
39.4cm
40.v/20cm
41.40
42.(a)
43.50°
44.50°

45.30°
46.9

47. 20
48.10
49, 55*
50. 50"
51.40°
52.50°
53.120°
54. (d)
55.10°
56.(b)
57.12.5cm

58. Bcm
59.16cm

60.3.6
61.(d)



62. (b)
63.b

64.0.5
65.(a)

66.42 cm
67.(b)

68. (d)
69.(c)
70.(c)
71.(b)
72.(c)
73.14
74.10
75.5m

Level of Difficulty (1)
1(a)
2. J30cm
3. g5 cm
4.4
5.60cmz2
6.4
7.5
8.45°
9.172*°
10. 4.56 cm

11.g,/5s cmz



12. 3, /scm
13.60°
14. 80°
15.20°
16.15¢cm
17.
18.1

19.5

20.3.
3 Wil
1



38.(b)
39.(b)
40.(a)
41.(d)
42.18
43.19
44.5
45.(b)
46.(b)
47.(a)
48.(d)
49.(b)
50.(b)
51.4cm
52.19:5
53.40°
54.3
55.(b)
56.16:9
57.(c)
58.(c)
59. (d)
60.15

61.(a)
62.1063

63.(d)
64. (d)



65.16
66. (b)
67.(a)
68. (d)
69. (c)
70. 5600
71.(c)

MENSURATION
Level of Difficulty (1)
1.(h)
2. (d)
3.(b)
4. (a)
5. (d)
6. (b)
7.(d)
8.(c)
9.(d)
10. (d)
11.(b)
12.(b)
13.(a)
14. (b)
15. (d)
16.(c)
17.(c)



18.(c)
19.(d)
20. (d)
21.(a)
22.(b)
23.(b)
24.(b)
25.(c)
26.(c)
27.(a)
28.(a)
29.(c)
30.(a)
31.(d)
32.(d)
33.(b)
34. (d)
35.(b)
36. (b)
37.(a)
38.(c)
39.(d)
40. (b)
41.(b)
42.(c)
43.(c)
44, (c)
45.(d)



46.(c)

47.(a)

48. (b)

49.(a)

50. (b}

51. mx(2r + x)
52.29%
53.(b)

54. 8000
55.8

56.814
57.376.75 cmz
58.143 cm
59.(b)
60.480m
61.385cms
62.(a)

63. 100
64.105m

65.1200

66. 900

67. 288000
68. 9240 cmz
69.510 sg. m.
70.20

Level of Difficulty (1)
1. (d)



2. (a)

3.(b)

4.(b)

5. (c)

6.(c)

7.(b)

8. (a)

9. (c)

10.(d)
11.(a)
12.(c)
13.(a)
14.(a)
15. (d)
16.(b)
17.(a)
18. (b)
19.(c)
20. (d)
21. (d)
22.(d)
23.(c)
24, (d)
25. (d)
26. (d)
27.(c)
28. (d)



29.(a)
30.(c)
31.(d)
32.(b)
33.(a)

34.(a)
35.(b)

36.(c)
37.(c)

38. (d)
39.(a)

40. (a)
41.(b)
42.(b)
43.(d)

44, (a)

45, (c)

46. (d)
47.(c)
48.6
49.16
50.4096 cm2
51.(a)
52.162 m2
53. (d)
54.(b)

55. (d)



56.(d)

57.(a)

58.(d)

59.408cm

60.2.31

61.112maz

62.2

63.(d)
Solutions and Shortcuts
GEOMETRY

Level of Difficulty (1)

1. When the length of stick = 20 m, then length of shadow = 10 m, i.e. in this
case, length = 2 x shadow. With the same angle of inclination of the sun,
the length of tower that casts ashadowof 50m = 2 * 50m = 100 m.

Therefore, height of tower = 100 m

2. DABC ~ AEDC
AC _BC _ AB
EC DU ED

'I‘hni———AC‘ 5.6 cmoand
472 K]

Then

B—(-Q—BC 6.4cm

48 3

3. For similar triangles = (Ratio of sides)2 = Ratio of areas

Then as per question = ' 36) | = ':14

{Let the longest side of ADEF = x}

a
=>3—6—l—=x 27 cm

X 9



4. (Ratio of corresponding sides)z = Ratio of area of similar triangles

- Ratio of corresponding sides in this question

= . |—= i This will also be their height ratio.

5. Let ABCA=x, £ZBDC =3x

x+3x+30°+ 50" =180° Or x = 25°

LBDC =3x =T5°
£LBAC = £BDC =175°

6.
A '-\—\_\_\_\_
-\—\_\_\_\_\_\_
q_____hm
B} E
D
11m 6m

BC=ED=6m
SOAB=AC-BC=11-6=5m
CD=BE=12m

Then by Pythagoras theorem:

AEz=AB2+BEz = AE=13m



In the AOBC; BC = 7cm and OC = 9 cm, then using Pythagoras theorem
OB2 =0C2-BC2

OB = /32 = 5.66 cm (approx.)

8. AExBE=CExDE

AE x4 =2x2
AE=1cm
A
C FT;\D
/ 2em HE 2em
Km‘

E

Chord AB of the circle is the perpendicular bisector of the chord CD.
Hence, AB is the diameter of the circle.

AB=AE+EB=1+4=5cm. Hence, Option (b) is correct.

9. £x=357; because angles subtended by an arc, anywhere on the circum-
ference are equal.

10.



200 30°

LAOM =2 £LABM and
LAON =2 LACN

because angle subtended by an arc at the center of the circle is twice the

angle subtended by it on the circumference on the same segment.
LAON = 60° and £LAOM = 40°

LX=LA0N+ LAOM

(+ vertically opposite angles).

£X =100°

Alternately, you could also solve this using the following process:

In the given figure, join the points BD and CD. Then, in the cyclic quadri-
lateral ABDC, the sum of angles x/2 and y would be 180°. Hence, y =



180-x/2. Also, the sum of the angles OBD + OCD = 180-20-30 = 130°.

Therefore, x + y = 230 (as the sum of the angles of the quadrilateral OBDC
is 360). Solving, the two equations, we get x = 100.

11. The triangle BOC is an isosceles triangle with sides OB and OC both being
equal as they are the radii of the circle. Hence, the angle OBC = angle OCB
= 30°. Hence, the third angle of the triangle BOC viz: angle BOC would be
equal to 120°. Also, BOC = AOD = 120°. Hence, in the isosceles triangle
DOA, angle ODA = angle DAO = x = 30°.

12. By the rule of tangents, we know:

62=(5+x)5=36=25+5x=11=5x=x=2.2¢cm
Solutions for Questions 13 and 14:
13. pp =JOP* —oM* =\10* -¢* =gt
Triangle OMP and triangle ACP are similar.

OF/MFPF = AP/CF

P 10
=4 x— = 5CMmM
AP X

AP =CPx

14. Similarly, AC=3 cm, AB=6cm
In-radius of triangle ABFP =

|
—=xdxh

15. Use the formula: In-radius = Area/ Semi-perimeter = 24/12 =2 cm
16. £APB =907 (angle in a semicircle = 90°)

£PBA =180-(90+25)=65°



£ TPA = £ PBA (the angle that a chord makes with the tangent, is sub-

tended by the chord on the circumference in the alternate segment)
= 65°

(Note: This is also called as the Alternate Segment Theorem.)
17.

RQisatangent of inner circle.
RQ=jg?_1% _ J5cm

18. Intriangle PQR, apply Apollonius theorem:
PRz + RQz = 2(0ORz2 + 0Q2z)
PR2=2(T2+82)-15 =71

19. LABC=180"-130"=50"
(~ sum of angles on aline = 180°)
LADC=180"- LABC=130"

(- opposite angles of a cyclic quadrilateral are supplementary)



£x=180"-130"= 50"

(=~ sum of angles on aline = 180°)

Solutions for Questions 20 and 27:

20.
A
e 9 cm
X<cm
=]
= D C
Area of the triangle = %,_ BeSia %

x=8cm

- -

21. pp 167 -8 =13.85 c®M
o
DC =19 -8 =4.12
BC=BD+DC=13.85+4.12=17.97cm

22. LBAC = 30° (+ angles subtended by an arc anywhere on the circumfer-
ence in the same segment are equal)

In ABAC; £x=180°-(110° + 30°) = 40"
(- sum of angles of a triangle = 180°)

23. As L4 and L3 are not parallel lines, so there cannot be any relation between

80° and x°.

Hence, the answer cannot be determined.



24, Perimeter of the figure=10+ 10+ 6 + 6m = 26 + 6T

25. Since the lines AB and CD are parallel to each other, and the lines RD and
AN are parallel, it means that the triangles RBF and NCI are similar to
each other. Since the ratioof CN: BR = 1.333, if we take BR as 3, we will get
CN as 4. This means that the ratio of BF: CI will also be 3:4. Also, the ratio
of BR: RS: 8T: TA = BF. FG: GH: HI = 3:5:2:7 (given). Hence, the correct an-
swer is 3:5:2:7:4.

26. Interior angle of n-sided regular polygon =
n-2

"

Xh=X

i
Hence, the number of sides, n = —
nT—-X

The number of diagonals in an n-sided polygon = n., —n =kx=n(given)

H‘_Fi‘—l}_” b OT k= n-3

3

"
X3 3x==x

Hence, k=4 _ =,(T 3
’ - & -

27. PR = ,/ po* +or’ (Using Pythagoras Theorem)

=m =625 =25cm
QorR* 207
PR 25
(Property of a right-angled triangle)

Option (a) is correct.

SR = =16cm

1 1 1 ; ;
28. 50 PO’ + oR’ (Property of a right-angled triangle)

1 11
so* 15%  20°




20° x15” , o, 2015

5Qz="_ . =12cm
X +15°
29. AABD ~ AACB
areaof A ABC _AC* (5 25

areaof A ADB 4B’ _[E] 9
(Using the property that in similar figures, area ratios are squared off the

side ratios)
Z5
Area of AABC = ED:{—E‘— = 250

side

23

30. Inradius of an equilateral triangle = (formula for in-radius)

Side = 2\/3x+/3 =6cm

Required area =£ «6° =93 cm(Using the formula that the area of an
4
3

equilateral triangle of side a is given by the formula: Y= al-
4

31. In-radius of AABC = 28+ B’C) —4C 2_? =10 (Formula for inradius)

60
7

Semi-perimeter =s =

Area
e —

S

Area = r x s(formula for area of any triangle using the semi-perimeter and
inradius)
=10 %30 = 300 cm’
32. 3 x (Sum of squares of the sides of a triangle) = 4 x (Sum of squares of the
medians of the triangle)
3

1(62 +7% +8? ) = Sum of square of medians



=%[149]=111.75 em®

33. In AQTR: £LTOR = 180°-(90° + 30°)=180°-120°=60° (angles of a triangle
add up to 180)

In AQPS : ZPSQ=180°—(60° +40°)=80°
34. According to the Alternate Segment Theorem:
£LSRQ == LSTR =60°
uTSUR is a cyclic quadrilateral. Therefore ZSTR + ZSUR =180°
£LSUR =180° -60° =120°

35. AR2=AQz + RQ2 (Using Pythagoras Theorem)

R B Q

PB2 = PQ2+BQ2 (Pythagoras Theorem)
AR2 + PB2 = (PQz + RQ2) + (AQ2 + BQ2)

=PR2 + AB2
36. AB||CD therefore AABF and ACDF are similar to each other.

DF b
S =N
BF a[}



Similarly ABCD and ABEF are similar each other:

BD b
ekl
BF r:{:l

By adding (1) and (2), we get

BD+DF b b
_— e —

BF a c
+—=1

By | B
"11|'“11
& |
oy | e

| = & |~
ks

[ G

1
c
1
b ¢
37. PR =FPS

£ PRS = £PSE (angles opposite equal sides are equal in an isosceles

triangle)
LPRS=x

Let ZRPQ =y
PR=QR

£RPQ = £PQR = y(angles opposite equal sides are equal in an isosceles
triangle)

LZPRQ =180°-2y=180" -x

x=2yory=

b |

LZEPS =1807-2x

LZQPR + ZRP5 +30°=180"



§+1so°-2x+9o° =180°

90° = >X
2
x = 60°

38. 72,21, 75 form a Pythagorean triplet. The triangle is a right-angled
triangle.

The measure of in-radius of a right angle triangle =

Sum of legs of the nght angled tnangle-hypotenuse

—

1242175 _18 _,
2 g

39. Areaof a trapezium =%  (sum of parallel sides) x(sum of parallel sides) x

height

28 =—(6+8)AB

o | -

§

AB=4cm

40.

p S
-l

PR B s
O

Draw CE 1 AD.

DE=8-6=2cm



CE=AEB=4cm
CD =+f(4)* +(2)* =20 em
(Using Pythagoras theorem)

41. If BP = x, CR = ythen PQ = BP = x, RC = QR = y (The two tangents to a circle
from an external point are equal in length)

B
X |p
[T~ 20 —x
X
( Q
A
\‘)y 20 -y
R
— C y

Perimeter of AAPR = AP + PR + AR
=20-x+x+y+20-y

= 40 units
42. BD isthe median of the triangle ABC and AD = DC = BD. therefore AABCis a
right-angled triangle. Option (a) is correct.

43. AABCisaright-angled isosceles triangle.
S AB=BCand /4= /C = 45°

~.DB =DC

= ZDBC = £DCB
£DBC = 45°

£BDC =180° —(45° +45°)=90°



44. LADC = LABD + £BAD (Using the property that the exterior angle is

equal to opposite interior angles on the triangle ABD)

2LABD = LABD + ABAD

Hence, £ BAD = £ ABD

Let ZABD = £BAD = £ACB = x (Note: ZACB and £ABC are equal as the

triangle ABC is an isosceles triangle)

Then in AABC 30°+x+x+x=180°
3x=150°
r=350° = £FRBAD= £BAD

45.
II
P\ I35
R o
\_/

In APOQ:
OF =0Q
LOQFP = LZ0PQ =135"°
In AOQRQ:

ZOQR = ZORQ = 50°



LZPQR=LA0QR- L0QFP=50"-35"=15"

Hence, ZPOR =2 /£PQR =2 x 15° = 30° (Since, POR is an angle subtended
by the minor arc PR at the center, while the angle PQR is an angle sub-
tended by the same arc at a point on the circumference of a circle).

46, (2n—4)%0 _ 120° (Formula for interior angle of a regular polygon)

i

H—E_ 120° o 2

n 180°
Iin-6=2n
n==6

Number of diagonals = 6Cz -6 = 9 (Number of diagonals of any n sided
polygon is given by the formula nCz2-n)

47. Let the number of sides of the polygons be 2n and n respectively.

As per the question:

o ) -2
o 2~ «180° (formula for interior angle of a regular poly-

18 = x 180° -
2n n

gon applied to both the polygons)

— =
13=[" 5 “]ISO"
n n

18 = l>< 180°
1

=n=100r2n=20
48. Let the number of sides in the polygon be n as per the question:

Fn—9
(n—2)180° = 40(130‘:'—{" "]180")
n




_ =20
18=[" 8., “]1so°
n n

18 = —1—><180°
n

=n=100r2n=20

48. Let the number of sides in the polygon be n as per the question:

R
(n—2)180°= 40(130"-[" ']180")

n

- 2
(n—2)180° = 40{u}wo°

n
2 (n-2)
n 40
n=10
49, ZABC= éA:)C = 1':0 =70° (Using the logic that the angle subtended by

an arc at the center of a circle is twice the angle subtended by the same
arc at any point on the circle).

AB=BC

£BAC= /BCA

2/BCA+ £LABC =180°

)/BCA=180°- /ABC =180°-70" =110°

110°
£ BCA=

=55"

50. LQOR=180°- LPOQ =180°—80°=100°

ZQOR

ZOSR = g 50° (Using the logic that the angle subtended by an arc at

the center of a circle is twice the angle subtended by the same arc at any
point on the circle)



51. OE = OB = radius of the circle

ZOEB = £0BE(angles opposite equal sides of an isosceles triangle are

equal)

In AOEB : ZOEB + LOBE + £BOE = 180°

2/OEB+ /BOE =180°
ZBOE =180°-2/0EB =180°-2x 70°
= 40°

52. In AOB4 = /B4A0+90°+ /408 =180°
ZBAO =180°-(90°+ LAOB)

=1807-(90° +40”) (Since we have already found the angle AOB as 40° in

the previous question) = 50°

53. N AdCD:AC=A4AD

ZACD = £4DC = 30° (Angles opposite equal sides on an isosceles triangle
are equal)

ZCAD =180° —=(ZLACD + ZADC)
=180°—-(30°+30°)=120°
54. In AABC & A4BD
ZACB = ZADB
LABC = ZABD =90°
AC=AD
AABC = A4BD
..BC=BD
CD=4cm

L A0 (Using the sine rule and values of sin 30 = 1/2

sin120°  <in3N?

and value of sin 120 = _3)

2

-

InAC4AD=

.-lD-—i-Xle-—"—cm

i 2 3



55.08=00Q
L0850 = L0085 = 50°
£500 =180°-100° = §0° (Angles of a triangle add up to 180)

In ADSF:

80° +90° + ./ 5PR = 180° (Angles of a triangle add up to 180)
ZSPR =180°—-(80°+90°)=10°

56. Lines joining midpoint of a quadrilateral form a parallelogram.

57. Diagonals of trapezium intersect each other proportionally in the ratio of
length of parallel sides. Therefore,

AB_OB
cD OD
OD-OBXCD- Sx6

AB
Length of diagonalBD =5+ 7.5=12.5cm

=75cm

58. Using the sine rule we get: R - R

sin45° s 60°

OR = 4ng%x%

QR=8cm

59. If a trapezium is inscribed in a circle then it is an isosceles trapezium with
equal oblique sides.

PS=QR=8cm
PS+QR=8+8=16cm

60.



61.

b
B
90 | P
_.—'—""'_'_F'_'_'_r
D | (9

In AAPD:AP = Jig? &% < 36 =6

LetAB=1 BP=b

Now using the Pythagoras theorem on the triangles ABP and PCD we get
two equations between [ and b as follows:

In A4BP: 12 +b" =67 (1)

In APCD : I* +(10-5)" =8%(2)
From equation (2) - (1), we get
5 +(10-8) = -6 +8°

100206 =28
b=3.6




62.

Let the area of AABP and ADPC is x.

2Tx12=xxx
xt=27x12
x=18

A -
All the corresponding angles of AABD and in ACAD are equal, so AABD
and ACAD are similar to each other.
So, the first statement is correct.
AADE ~ A CDA.But it is not necessary that both triangles are congruent.

So, the second statement is incorrect.

In AADB and ACAB:
LBAC = LADB
LABC = LABD

£LBCA = LBAD



So AADB ~ACAB
So, third statement is also correct. Hence Option (b) is correct.

63.

5c 5cm

al
Q X2 S x2 R

Area of APQR =%xxxh =12 cm’=12cm2

xh=24cm>
Also in the right angle APQS,
X 2
2 2
= O o + h-
6 =(3)

x> +4h% =100

2

a2

x° +4(ﬁ) =100
X

The above equation is satisfied only for x = 6. So Option (b) is correct.

64. Let the radius of the circle be T



Length of arc = Ix

2
Area of the sector = ¥, 5? _ X

2n 2

3
xl*

2

According to the question: —_ _(}y)? or x =05 0orx =0.5.

65. By applying cosine formula in AABC, we get:

p 32 P |
a +b -C 3 2 .
o560 = e ora” +b° -2abcost =c¢*
2a

66. Here PQ is the chord. Height of chord = RS = 21 cm

Here we need to find the length of chord (QS) of half arc QS.

RO=42-21=21cm.



In AORQ and ASRQ: OR = RS, QR = QR, Z0RQ = £5RQ = 900
So both the triangles are congruent.
S00Q=5Q=42cm.
67. Let the other sides of the right angle triangle be x and y respectively.
Then according to the question: ,ﬁT —97,x+y=234-97=137

Now by checking the options we can see that only Option (b) satisfies
both the equations.

So Option (b) is correct.

68. Let the base of the ladder is drawn out by x feet.

24-x/2

Y

A = > «—>» B

7 i

In AEAB: [ ey I ]h +(7+x)" = 25° (Using the Pythagoras theorem)
2

By solving the above quadratic equation, we get x = 0, 8. S0, Option (d) is

correct.

69. TQ= TP =TR=TS



8= IE=TR[TF.+?}
TR = 9 units

Area of the APTS = %mmmxmmﬂ =72+/3 sq. units

70.

Let A and B are centers of circles. PX = \[s2 32 _ ;cm

AAPX and ABQX are similar to each other as their three angles are equal.
4P _PX

BO 0OX

QX = 8x §= 10.66cm

PQ=PX+X0=4+10.66=1466cm

71. In a triangle the sum of any two sides > third side.

P 5 Q

17




INAPQS5+9>x;x<14
INARQSx+5=>17 ;x> 12
14>x =12

72,

3cm

2 Cm

Draw AE L BC. Since ABC is an equilateral triangle so AE will bisect BC.
DE=DC-EC=2-3/2=12cm

AE=+31_15= %«E emCITL

0= (2]

o em
P

73. Number of quadrilaterals that can be formed = aC4 = 70.
Number of triangles that can be formed = aCz = 56.
Required difference=70-56 = 14

74. According to the figure, the area of the triangle QAE = area of square PQRS
—area of A ABS- area of APAQ - area of AQBR



=36-2-12-12~=10

75.

P

Let ‘p’ be the position of pole and A and B are the gates referred to in the
question. We are given that AP-BP = 7;

AB is the diameter. Therefore AAPB is a right-angled triangle:

AB* = 4P’ + BP*
132 = (7+ BP)* + BP*

By solvingwe get BP=5mand AP =12 m.

Required shortest distance = 5 m.
Level of Difficulty ()

1. Lettheangles of the convex nonagonbex -4y, x-3y, x-2v, x-), x, x + 7,
x+ 2y, x + 3y, x + 4y. (assuming 9 numbers in an arithmetic progression)

Sum of all the angles of the nonagon =(9-2) = 180° = 1260°.
Sum of all the angles of the nonagon = 9x

According to the question: 9x=1260° or x = 140°,



The smallest and the largest angles are x - 4y and x + 4y. As thisis a con-

vex polygon, so x + 4y < 180°

140° + 4y < 180°

y<10°.

The smallest angle must be greater than 140° - 40° = 1007, Hence, op-

tion (a) is correct.

Solutions for Questions 2 to 5:

2. Connect points Q and O.
OR=6cm,QR=PQ/2=16/2=8cm
0Q=/g* . &° =1pcm (and this is the radius of the circle)
UR=U0+0E=10+6=16cm

AURQ is aright-angle triangle. UQ =

JUR? + RQ? =16° +8* = 320Ccm
3. AsOT L UQ, triangles URQ and VTQ are similar to each other. Hence,

¥ . 0.5
UR_RQ i o0 TO _ 16x80

T TQ RO m

=8J/5cm

4, VP=VQ-PQ=20-16=4cm



5. Areaof triangle VOQ =

1 1 +
?x}"g::c'f}ff =?12Urh =00 cm”

i i

6. Area of the polygon = semi-perimeter of the polygon = in-radius

225q = # «r{Let the polygon has ‘n’ sides).

n=r=>50

As nand r both are positive integers, possible values of (n, r) are (50, 1),
(25, 2),(10, 5), (5, 10). Hence, four such polygons are possible.

7. Every exterior angle of an n-sided polygon is 360° /n.
360°/n must be an integer and n must be an odd number and n > 2.
360=23x32x5
Number of odd factors of 360=(2 + 1)(1 + 1) = 6.

out of these six odd factors, one factor is 1, so total five values are possi-

ble for n.

8. Ewery exterior angle of an n-sided polygon is 360°/n. 360°/n must be an

integer and n must be an odd number and n > 2.

360=23x32=x5
The largest odd factor of 360 = 32 = 5 = 45. Hence, maximum possible

valueofn = 45,

9. Every exterior angle of an n-sided polygon is 360°/n. 360°/n must be an

integer and n must be an odd number and n > 2.

360=23=32x5



Largest odd factor of 360 = 32 = 5 = 45, Hence, maximum possible value
ofn=45.

The sum of every pair of interior and exterior angles in a polygon is

always equal to 180. Hence, the maximum possible value of the interior
angle =

180" — 220 _180° 8" =1 .
45

10. QR=\,I:,_5: _7? —p4Cm

QT = x24=6cm
1+3
1 1 1 1 1 8 42
=—t—=—+—=—>.B= =4.56 cm
g grF P % T 4 9.21
11.

Radius of the circle = (ﬂ ) cm.
&

Join OP, triangle OPA is an isosceles triangle since OP = OA = 6 (radii).
Also, AP = 8 (given). So the area of the triangle is =

Jl-a)(5-5)(s—c) = iOwanax3 85 cm2.



12. Construct OS and PR, such that 05 is perpendicular of AB and FR is
perpendicular to OC. Since, the area of the triangle POA is as found in the

previous question, we can use for triangle POA, area =

| —
%HFJHIAP—HJS prjs=1£cm=PR.M50,RG=PS=\;[,3 {g.ff,} =4 cm

ik

Side QR of the triangle FQR, QR =0Q-0OR=6-4=2cm

:

PQ= [PR® +QR? =25 +2° =26

Solutions for Questions 13 to 15

LTPQ = ZPRQ =60 = ZSPR
STIIQR

LPTE = LTRQ =X

£ PSR =4x

In APSE:

£SPR +40° + 4x = 180"

Or 60° + 40° + 4x = 180° or x = 20°
£LTRQ = £APTR = 20"

£ PSR = 80°



13. £LPRQ=60°
14. £PSR =80°

15. £LTRQ =20°

Solutions for Questions 16 and 17:

16.
A
E
F
(9]
-
B D C

ABOD and AAOE are similar.
BO_op
AO OE

BO x OE = A0 xOD

BO x (BE-BO) = AO x (AD-AO)
12x(BE-12)=18x(20-18)
BE=15cm

17. AB = [ 52 , pg? - From the solution to the previous question, we know

that BE = 15. S0, we need to focus on finding AE.OD = AD-AC =20-18 =

2 CITL

AAQOE and ABOD are similar to each other.

OE A0
OD  BO



AOxDO 18x2
()E:'l( x I :l -

BO 12
AE =18 -3 =335

Hence, AB = \{AI-.‘: QBE: =315+ 225 = J530 €M

Solutions for Questions 18 to 20:
axb=9
(a,b)=(3,3)or(1,9)or(9,1)
For all triangles, the sum of two sides is always greater than the third
side. Hence,a + b > c.

Also, for an obtuse-angled triangle a2 + b2 < c2 (obtuse-angle triangle

property)
Possible valuesofcare 1,2, 3,4 and 5, if a and b are 3 each. Also, if a and

barel,9or9, 1 the value of ¢ < 10. For these combinations of values, the

value of: az + bz < c2 is possible only for (a, b, ¢) = (3, 3, 5).
18. One

1%9. The maximum possible value of ¢ = 5.

=
i

s |, 8
20. MeaﬂfMH[E':x‘llji'— - I =jkuﬁ

Solutions for Questions 27 to 22:
21. Case 1: Two equal sides could add up to 10.
Let the sides are a, a and ¢.

a+a=10ora=>5
Possible combinations: (5, 5,1),(5, 5, 2),(5, 5, 3),(5, 5,4),(5, 5, 6),(5, 5,

7),(5,5,8),(55,9)



There are eight possible triangles. (Note: we exclude the triangle (5, 5, 5)

because it would become an equilateral triangle.)
Case2:a+c=10
Possible values of (a, c) are (4, 6), (6, 4), (7, 3),(8,2),(9, 1)
There are five possible triangles.
Hence, total 8 + 5 = 13 triangles are possible.

22. Maximum possible perimeter=5+5+ 9= 1% cm.
x=19

Solutions for Questions 23 and 24

23. Let the angle between 12 and 20 be 7.

?xllx 20xs1n.4=Area

i

To maximise the area value of sin A must be 1.

Maximum possible area = %:-' 12 = 20 =1 205quare units.

s

Inthis case:x = ;2 952 _ [FaCmm.
24. 120 square cm

25.




26.

AC . AD=ARBz2
AC.AD=BC2

AABC 2 AADB

AC _ 48
AB ALY

(Corresponding sides of similar triangle are proportional)

AC . AD=AB2(1)

Also, AABC N ABDC = ¢ - 8¢
BC CD

AC.CD=RBCz2(2)
Both conditions of Option (d) are found; therefore

(d) is the answer.

1i0m

P 5m M Q

Let PQRS be the square grazing field and M, N are the points at which

cows are tethered.



Area grazed by both cows = [Area of quadrant POM + Area of quadrant
NOPF] - [Area of square PMON|

— 2 (52 x2-5x5
4
50

=—xa—235
4
g
2% s
2

27. Area of grazed region = Area of OMPN + Area of OMQ + Area of OSN
: T 2
=52 +2(5)7%x2
4

257 2
= 2S+i77- TS[,7+2]-12_5(,7+2)

—_ -

Area of non-grazed region = 10 x 10 - 12.5t-25=75-12.5mtmz2

28.

[
P N Q

8Q=.32 44 =25 =5em

S0 =00Q =2.5cm
If ZRSQ =0

MO
tanf =—— 1
S50 j



SR
From equation (1) and (2)
MO _RQ 3
SO SR 4
MO =0.75
SO
29. 0Q = 2.5cm
0Q
ON = 0Q tanB

Area of AQN0=%XOQXON =%x0Qx OQtan 6

- %(OQ)z tan 6

1 (5)2 3 75

=—X|— | X—=—

2 \2) 4 32
75

Area of SONP = 1xax3_22
2 32

7 2"7 .
=5-._.?.=19 5=l”'cm‘=3.65cm2
32 32 32

30. Let 7 be the radius of the semicircle.

M S O

-2

In AORQ:rz =(r - 2)2 + 42

rz=rz+4-4r+16

2cm

4cm



4r=20

r=>5cm

Area of rectangle PQRS =2 (r-2) = 4

=2(5-2)=4=24cmz

Required area = Area of the semi-circle - Area of rectangle FPQRS =

K »
?[5} -24

=(12.5m - 24) cmz2
Arcaof ASNO _ 20 _ SN _

31. =—= =1.25
Areaof ARNO b NR
20
b=——=16
1.25

Area of APOS = Area of AQOR = Area of APOQ = Area of ASOR{Property of
the diagonals of a quadrilateral]

3I0=a=30=36
a=136

a+b=36+16=52

32. In APMQ - QM = J(PQ) -(PM
QM= J15)7 —9? =12cm
In AQTO and AQMF:
£QTO= £QMP = 90°
LPQM = £TQO[They are angles between the same lines]

Hence, AQTO ~ AQMP



or oN 1 4.
Q0 OQP 15 5

33. TR2=QR2-QT2=PR2-PT2

152 -QT2=182 -(15-QT)2
152 - QT2 = 182 - 152 - QT2 + 30QT
30QT =450 - 324

126
T=—=42cm
Q 30

AQTO and AQMP are similar to each other, then:

or _oM
OT PM
A
OT=OTx2Y _ 42x—
OM 12
=3.15cm

34.




Let RB=RC =2k

BQ=AQ-=3k

In APQR, (2k+ 1)2+ (3k + 1)2 = (2k + 3k)z

By solving, weget k=1

SoORB=RC=2cm

BQ=AQ=3cm
PQ=1+3=4cm,PR=1+2=3cm,RQ=2+3=5cm
o0 = mz J10 em

OR =2 +1 =5 cm

In the solution figure mark point M, where the perpendicular from O1
cuts RB.

OwM L EB,OzN 1L BQ

In AOBR and O1MR.:

OM OR
OB OR
n _ OR—(n+1)
1 OR
By +1)
71— Jg

By solving, we get 5 =

J§+l

. V10 -1
Similarly », =
e :/10+1
n_~5-1 Vs (V5-1f (Viesr)
n J5+1 J10-1 4 9




=(33-11W5 +6v10 -10v/2) /18

35.

LetZR=xcm =YR
In APQR:

Using the Cosine rule, we get:

(3+5)2 +(3+x)P =(5+x)
2(345)(3+x)

cos60° =

8(3+x)=64+9+x2+6x-25-x2-10x
24+8x=64-16 - 4x
12x =24

X=2cm
Sides of the APQR: FPQ = 8 cm

EQ=Tcm
PR=5cm

8+7+5
T 10cm

Semi-perimeters =



APQR = \/s(s—-a)(s-b)(s—¢)

Area of
= J10(2)(3)(5)
=10v3 em?
Radius of in-circle = M = J3cm (Since area of a triangle is given by s x 7)
10

36. Area of the shaded portion =
10V3 - 2(v3) =10v3- 37 cm?Ccm2

37. APOW and AROS are similar to each other,

PO _OW PW _ larea of (APOIW) _J9
OR OS SR area of (ASOR) 25

PQITUISR.

s
5

According to the basic proportionality theorem:
PT=PO=WO=W:¥=QU:2

IS OR OS XR UR 5

AWRQ and AXRU are similar and

XU RX

WO RW

X 3 WX 3
+1=§

XR 5 AR
TX+XR 8
XR 5

WR 8

XR 5
AR 5

WR 8
Area of (AXRU) 5% 25

Areaof (AWRQ) 82 64




area of oWQUX  64-125

39

areaof AXRU 25

38. Let SR = 5a, then PW = 3a

39.

WQ=5a-3a=2a
But WQ=2cm
2a=2cm

a=1cm

WQ WR_3+5_8
X XR 5 5

TX=5—2—£cm
4
T K = 5w L2
3 16

~ 25




40.

Let PQ and PR touches the semicircle at X and ¥ respectively.

OX 1 PQ,0Y 1L FR
uPXOY is a square, £ZX0Y = 90°

Let the radius of the semicircle ber.

Let ZXOQ = A, then in AOXQ:

cos A= g(l)

Similarly in AOYR:

cos(90° — 4| =§(4YOR =180°-A-90°-A)
sin 4=(2)

Squaring and adding equation (1) and (2), we get

9 3 r 2 r 2
cos‘A+sm‘.~l=(—) +(—)

2 4
2 2
gzt e B
4 16
2
5-
LA
16
2
r-=16/5
r—-icm
J5
E
o)
A 2 D
F
\_/C/



In this figure, our objective is to find the value of OB.

Obviously, the value of OB depends on the values of OF and FB. Hence, we

would need to think of a way in which we can work out the values of OF

and FB respectively.

If we were to take the values of BD as x and BE as y respectively, then

using the intersecting chord theorem (for chords intersecting at right an-

gles), we get:
AB = BD)=RBE = BC

+6x =2y »y=3x

2 gy 2L Solving for x, using Pythagoras theorem, we

3 .

—_— —

MNow,0F =
get xas 4.

Then, in right angled triangle OFA, we have OAz = OFz + AFz

GF1=5G-M=41-31--§

Hence, OF = 5and BF = AB - AF = 1.
Then, in the right-angled triangle OFB, we get OB2 = OFz2 + FB2=25+1=
26.

Hence, option (a) is correct.
41. First-things-first, while solving this. If we do not include Statement I1I,
we do not know which angle is a right angle and hence cannot uniquely

calculate the value of the side AC.

Also, Statement III alone does not give us anything. Hence, we can reject

options (a). Option (b) and



(c) gives us similar set of information - i.e. the value of one median and
the fact that B isthe right angle in the triangle. This is also clearly not

sufficient to answer the question.

For option (d): We have two medians of a right-angled triangle, and we
know B isthe right angle. Hence, we can find AC.

Hence, Option (d) is the correct answer.

1 :
42. Areaof ARPQ == xPRx PQxsm120°

43.

Area of APSR =%xPSxPRxsin60.

AreaofAPSQ=%xPSxPstin60°

1 o o

;xPQxPRxsleO =§xPSxPRxsm60
+%xPSxPstin60°

93 NE) V3

—xPR 6 x PRx—+6x9x—

9PR = 6PR + 54

PR—%‘=18Cm

5cm




AB=5cm

5
Ay 1 B=—
n
15
A"\B— )““38-"7.
>
Similarly BB, | =—=,BB, , =22 BB, y=>,...
n n n

e f T
e DR

And so on...

An-1Bn-1 + An-2Bn-2 + An-3Bn-3+ ... +

13 26
AC=—4—+—+. . .nterms =
R nm n

E[1+2+3f+...+n]=13,4:1
n

13
—x”[n+1]—130
M

(m+1)=20

n=19

44. Area of AAn-1 BBn-1 + Area of AAn-2 BB(n-2) + Area of AAn-3BB(n-3) + ... +

Area of AABC = 66 cmz

Area of AAn-1BBn-1+ Area of AAn-2 BB(n-2) + Area of AAn-3BB(n-3) + ... +

Area of AABC = 66 cmz2

} . 32 ¥ 10 2% 4
= —X—X—+—X—X—+—
new TR TR T2
x£x£+ +lx5xl’—66
n n 2



45.

60
= —[1l +22 +32 +...+n1]= i
lnj‘

30 n(n+1)(2n+1)
= Ih’. =
m 6

66

=2 (n+1)(2n+1)= 66
n

=2n=5

Let the center of the smaller and the bigger circle be O, O’ respectively (as

shown in the diagram above). And A, B are the points of intersection of

the circles.

The common chord will be of maximum length, if it is the diameter of

the smaller circle. (Note: You cannot make the common chord longer

than the diameter of the smaller circle.)
AB=3=2=6cCcm

04 =0'B =6cm

This means that the AABO’ is an equilateral triangle having side 6 cm.



i

Soareaof Ayp50’ = -‘;:1(5)2 =93 em?.

46. Area of intersection of the two circles =

Area of smaller circle/2 + Area of segment ABD

z(3)
2

+ (area of segment ADBO "’ —area of A4BO')

<

=£(3)2+[rt(6)2x o -943]
2 360°

=97”+67t—9\/§

oot

47.

OO

PR =3./>rcm
PQ=QR=3cm

In-circle of an isosceles right angle triangle touches the hypotenuse at its

mid-point.



S0, FX =XR =1.5./rcm
and WR =XR =,/ cm
QW =QR - WR =(3 - 1.5/2)cm

So the required ratio is:
1.53:3-1.5/7:1.53
1:2-1)1

48. LXOY =180°- £YPX

= 180° - 45° = 135°

F

N

Q W ]

Radius of in-circle = 0Y = QW = [3 —%*ﬁ}cm

Area of PYOX = area of APYO + area of PXO = 2 (area of APYO)

—Ex[3-—~/-]x—\/—x’
=22 2x2=2 2= 2= ({2 1) e



49. BP 1 AC, AABC is an equilateral triangle so AP = PC and if side of AABC is
a.ThenBP="1

3 (Altitude of an equilateral triangle). In order to find the
~

area of APQC we would need to find the base QC and the height PQ. Also,
in order to find the area of the APRB, we would need to find the base BR
and the height PR of the triangle.

In APQC:
sin60°=PQ=J3-=>J5=PQ=PQ=£a
P2 2 @
2
oc 1 a
0860 ==——=— =—
i T

2
Area ofAPQC:—l-xgx aﬁ: = Jscmz
2 4 4 32

In AARP
5
i SRR i AT i ST
AP a a
2
sza_\lgcm
4
ZPBR = 30°
BR=PBcos30°=a—J§x£= -
3 - B 4
AreaofAPRB=%><RB><PR=%x3—0><a—;/37

302\/5

32




50.

51.

B Q

We have already seen AR = QC = a/4
= RQ|| AC
= ABRQ ~ DBAC

3a
RO BO BR_AB-AR 3 3
AC BP 4B 4B a 4
RQ_3
AC 4
RQ=Tcm
BO=3, i 3af3
4 2 8
OP=BP-BO=2V3_3a¥3
o .
-_af
3 <m
AreaoprRQ_l i
2 8

3a

4
1.3x4 #3_388
2" 4" 8 4



52,

PQ = PR = 10cm.

PAT AR =2:3

5

= Pd=10x

3
=4 AE‘.—mx——ﬁcm
T e 743

In APRD & AACR: AC || FD

= AACR ~ AFRD

P4 2

AR CR _{ )
AB||DC and AC || FD
= SPDC= £BAC
£APD = £ BAC (given)

= LPDC= £LAPDor PR = RD = 10cm.

Do 2 .
—=—|F t 1
= 3[ rom equation 1)
i
DC=10x = 4cm

2413



1 =z
Area of AQXY EQX‘Q’ SinQ
Area of APOR 1

;-PQ.QR;mQ
4 2 9
_ﬁxﬁ-lx:=;
PO QR 2 5 10
! (‘+ 2)
Area of 0 XTRZ _ 6 10)_19
Area ofAPOR 1 "~ 30
19
Areaof oXTRZ 30 19
AreaofAPXZ 1 5
6
53.
D
30° | o0
2x ' 5x

A B (>
(180° - 5%

Let LEDC=2xand £ECD = 5x
According to alternate segment theorem:
LEDC = £ZDAC

LDAC=2x

LBCD = 180° - 5x



£LADB = ZCDB =30°

In AADC: 2x + (30° + 30°) + 180° - 5x = 180"

£ZDEC=180° - (40° + 100°) = 40°

54. According to the internal angle bisector theorem:
AB 4D

[

55. In an n-sided regular polygon number of diagonals = nCz2 - n

_n(n-3)
Y
n(n—3)
- =9
p[ 2 }
pn-3)=2=—"—_=p
n-3
(n—2)x . 2x
Internal angle x = . On transformation, we get n = e
n ot
Hence, P =
D 2 _ 2(m-x) 2(x-—x)
n-3 l:?.zr ]_3 2r -3 +3x 3x-=m
T—X
2(mr —x)
P ‘

3x-x



3xp-mp=2n-2x
x(3p+2)=2m+mp
I=xq’1+Pl

(3P +2)
Alternative method:
Let the polygon isa squarethenn=4,p=2 and x = 90°

Only Option (b) satisfies these conditions. Hence, it is the correct option.
56. APQR is aright-angle triangle.

PQ=15cm,PR=25cm

OR =+ PR* - PQ* = 25% —15% = /300 = 20cm
SincePQ xQR=20x15=300and QS x PR =12 x 25 = 300, therefore QS
1 PR (Note: This is a property of right-angled triangles that you should

know).

SR = \/(20)3 -12? =16em

In AQTR: QT = [or? - RT? =207 -16* =12cm

AQTR and AQSR are congruent to each other therefore ZS0Q = £TOQ =
90°

It is obvious that ST L QR.

Hence, AROS ~ RQP

RO RS 16
RQ RP 25
RO 16
= —=—



57. Area of quadrilateral SQTE = Area of ASQR + Area of AQTE. We know that
the area of a quadrilateral is given by product of diagonals + 2. Hence, we

get:

s
—=- %Hllxlﬁ+%ﬂ£ﬂﬁ{U5iﬂgthE lengths of 5, QR, QT and TR

]

which we know from the previous question and the given information)
Hence, 5T=19.20cm

58.

AABC isright angle triangle and 4B = 90°

Let ZBAC=A
= LBCA=90°-A

InAADE:AD=AE=1.5

P o
=44DE=£.4£D=ISOT‘4-_-90 4

>

-

InAEFC:EC=FC=3.5cm

180 -(90' -4) . 4
ZCEF = /CFE = - =45"+=




59:

60.

LAED + LDEF+ LFEC=180°

9o°-§+wzr+45= +§=1so°

LDEF=45°

PX

PX_1
"2

QZ

X
0z

2
2

- PX:XQ=1:3

If XY |/ QR, then for any point Z on the line QR, AXYZ will have the same
area as the base and the height of the triangle would be constant irre-

spective of where Z is placed. So area of AXYZ will be same for any value of

QZ: QR.




Let the altitude from O of AOPQ is OX and OY 1 DC.

l .
Area of oPQCD = —(PQ +DC)BC = 80sq units

1
= —(PQ+10)10=80

PQ = 6 units

AOPQ and AOQDC are similar triangles.

OX PO 6
Or ~ DC 1o

OX 6
OX +10 10

100X =60X+ 060

ox = 9% - 15 units
o

61. MACAD:AD2 +CAz=CD2
Using Apollonius theorem we get : AB2 + AC2 = 2(ADz + CDz)
AB2+ AC2=2AD32 + BC2/2
AB2 + AC2 = 2(CDz - AC2) + BC2/2
ABz2 + AC2 = 2(BCz2/4 - AC2) + BC2/2
3AC2 =BCz - ABz

Theory Note: Apollonius’ theorem I relating the length of a median of a
triangle to the lengths of its side 1s a theorem: t states that the sum of the
squares of any two sides of any triangle equals twice thesquare on half
the third side, together with twice the square on the median bisecting
the third side"” Specifically, in any triangle ABC, if AD then, is a median.

ABz + AC2 = 2(ADz + BDz)



62. Let AC = 2o, wherea EN

— a-1

AB=AC/2 =

I-.lll"‘éI

According to the question AB is a perfect square. So a - 1 should be even
or ‘a’ should be odd.

AB+AC = BC

3AB > 295

AB=98133

2a-1>98.33(1)

AC-AB < BC
2a-2a-1<2950r2a-1<295(2)

Only a = 9 satisfies equation (1) and (2).
SCAB=23=256,AC=20=512

- .Perimeter of the triangle =256 + 512 + 255 = 1063

63. Let AB = a3, AC = 3naccording to the question: 3n = 3.a3ora3 = In-1

64.

Perimeter P= 397 + 3n + 3n-1
P-397=3n-1[3 +1]=4.3n-1

Thus P- 397 should be a multiple of both 3 and 4, only Option (d) p =

3313 feet satisfies this condition, so option (d), is correct.



65.

B
c ~ o
¥
B
_} a
XADY=1+47x2% =1+ #7519
360 3
XOBY =1+2+ 47220 _=3+3 509
360 6
XODY=1+2+ 4,3 _4.04
360
XADY: XOBY: XODY:: 5.19:5.09 : 4.04
D C
60°

120°

LetAB=agand AD=b

Area of parallelogram = ab sin60° = ab_‘/_s =15 _‘/_5

2

.-



. 225
a+—=

al

34

By solving the above equation we get a2z = 9 or 25
a=30r5
ab=15sob=50r3

Perimeter =2{a +b)=2(5+3)or2(3 +5)=16cm

66. Let ABC is the triangle and the circle touches AB, AC at D, E respectively as
shown in the diagram.

OD 1 ABand OF 1 AC

0A =0B=0C =625 cm (Given)

In AODB, BD2 + 0Dz = 0Bz (Using Pythagoras theorem)
BDz2+ 1752=6252

= BD = 600 cm.

Similarly, AD = AE = EC =600 cm

Hence, AABC is an isosceles triangle and AB = AC = 1200 cm



67.

So,AF 1 BC

In AAEO and AAFC:
LOAE = LCAF
LAEO = LAFC =900
So, AAEO ~ AAFC

AE _OE o4
AF CF AC

600 175 625
AF CF 1200

S0, AF = 1200222 em and CF = 1200x 1. = 33¢cm
625 625

-

CB=672cm

Area of AABC= 1x 672 x 1152 = 387072 cm2

2

Q
P
0 3m
2 h
R T S

fe——— 5m———>

AROT and ARQS are similar to each other:

OT/QS = RT/RS



RT/RS=h/3 ....(1)

ASOT and ASPR are similar to each other:
ST/SR=h/2 ... (2)

Adding (1) and (2), we get:
(RT+ST)/RS=RS/RS=1=h/2+h/3
h=12m

68. If we visualise a figure for this situation, you would be able to see some-

thing as follows:
——b={(3-a)

S2

Solving through Pythagoras theorem, we willgeta =0.18and b =3 -
0.18 = 2.82.

Hence, the value of b/a = 2.82/0.18 = 15.666.

69. £4_,_4£C

LA=LB-LC
LAF LC=LB

InAABC: LA+ LB+ C=180°



70.

2£LB8=180"

£B =90
S AB2 + BCz2=ACz

PR=80m,F5=5T=TU=UR=20m

T is the midpoint of PR(hypotenuse) so PT = TR = QT = 40m
Applying Apollonius theorem in APQT,

p2 + 402 = 2(QS2 + 202) .....(1)

Apgain applving Apollonius theorem in AQRT,

gz + 402 = 2(QUz2 + 202) .....(2)

By adding equation 1 and 2 we get:

p2+ga+ 2
402 = 2 (QS2 + QU2) + 402

Q52+ QUz = (p2 + g2 + 402)/2 = (802 + 402)/2 = 4000 m2

Q52 + QUz + QT2 = 4000 mz + 402 mz = 5600 mz



71. PQ =5k = 14cm
SX:XR=4:3
S5X = 8cm, XRE = 6cm
QR = '-.I'IF=3::111
F5=8cm

PX=Jg'+8' =82 em

In APXQ: PQ = 14cm, PX = g7 €M, QX = 10cm

s.azc=h
MENSURATION
Level of Difficulty (1)
1.
48020 3
36015

Let hypotenuse = x cm

Then, by Pythagoras theorem:

x2 = (48020)2 + (36015)2

X = 60025 cm



B a2 C a2 D

Let onesideoftheDbe=a

Perimeter of equilateral triangle = 3a
~3a=72/; »a=243m

Height = AC; by Pythagoras theorem

-~

AC2 = az-[ﬁ)'

2

-

AC=36m

3. Letinnerradius=r;then2nr=440.|r=70
Radius of outer circle = 70 + 14 = 84 cm
= Outer diameter = 2 x radius =2 x 84 = 168

4. Letinnerradius = r and outer radius = R

Width = R—7 = 226_352
2 2x
=(R-1)= 44 _ 7 meters
2R

5. Letouter radius =R;theninnerradius=r=R-7
2nmr=220=R=35m,
r=35-7=28m

Areaof track=mrz-mr2 = m(Rz-r2) = 1386 m2



Cost of levelling it = 1386 x —=%693

|-

6. Circumference of circle = 2mtr = 44

=r=7cm

Area of a quadrant = _ﬂL =38.5cma2
4

7. Volume of soilremoved=1xbxh
=7.5x6x1.5=67.5m3

8. The longest pole can be placed diagonally (three-dimensional).

C
BC= 15" +24° = 30
AC= [37 4167 =34m
5. Letthe common ratiobe =x
Then; length = 3x, breadth = 2x and height = x

Then; as per question 3x. 2x.x= 1296 = 6x3= 1296



=x=06m
Breadth=2x=12m

10. Data is inadequate as it is not mentioned that what part of the cube is

melted to form cylinder.

11. Let the commeon ratio be = x
Then, length = 4x, breadth = 3x and height = 2x
As per question;
2(4x.3x+3x.2x+ 2x.4x) = 8788
2(12x2 + 6X2 + 8x2)= 8788 = 52x2=8788
=x=13

Length =4x=52cm
12. The total volume will remain the same, let the side of the resulting cube

be = a. Then,

63+83+103=a3=a=)1728=12cm

13. Slantlength=1= J6?+8=10cm
Then curved surfacearea=mri=mx 6 x 10 = 60n
And total surface area = trl + mr2 = w((6 x 10) + 62) = 96 cmz

14. Volume of a cone = 7"

2 l’

Then, 100p = ”r; “=3r=5cm

Curved surface area = el

= r'l 3 5 ¥ =
b= Jnte s ™ 122452 =13



Then, mrl=m =13 x5 = 65mMcm2
15. Let the radius of the two conesbe = x cm
Let slant height of first cone = 5 cm and

Slant height of second cone = 7 cm

q
Then, ratio of covered surface area = B ? =57
i X
= ok
16. Radius =" = 5 _47em
ml 314 x1R8

Diameter = 2 = Radius =2 =42 = 84 cm
17. Let the radius of cylinder = 1(r)

Then the radius of cone be = 2(R)

: xrh 3mrh
Then, as per question = o1, = ——
gRh
3
L
.ﬁ"l

18. The perimeter will remain the same in any case.
Let one side of a square be = acm

Then, az = 484 = a =22 cm perimeter = 4a = 88 cm

Let the radius of the circle be = rcm
Then, 2nr=88 = r=14cm

Then, area =mrz = 616 cm2
19. Let the radius of the circlebe =r

Then, 2nr-2r=16.8 = r=3.92¢cm



Then, 2nr = 24.64 cm
20. Let the radius of the wheelbe =r

Then 5000 = 2mr = 1100000 cm = r= 35 cm
21. Let the slant heightbe =1

Let radius=r

2 e pratomi:
Thenv= " & 4= ||3_"='r* IlJn]iH}Jr:ECIn
3 Yah  V xx12

I= .,.n':|!:|3+|,-: = "'.III]:: +53 =13 cm

22. In four days the short-hand will cover the circumference 4=2 = 8 times,

while the long-hand will cover its circumference 4= 24 = 96 times.
Then, the total distance they will cover would be:
(2xm=4)8+(2=m=6)96=3818.24cm

23. Let the radius of the smaller sphere = r
Then, the radius of the bigger sphere = E
Let the surface area of the smaller sphere = 1

Then, the surface area of the bigger sphere = 4

Then, as per question
dnr-_=l=:ri=l==R=2r
4z~ 4 R 12

Ratio of their volumes

-

_ 4mr = -= 1: 8
3 4r(2ry




24. Innerradius(r)= —=4.5cm

19| O

Outer radius (R) = %0 =5cm

4nR’ - 4nr’
3

Volume of metal contained in the shell =
= 47” (R3—-r3)

= 141.9 cms3
25. Let smaller radius (r) = 1
Then bigger radius (R) = 2

Then, as per question

L dmr (L).: (_l.] =14
4zR- \R 2

26. As per question = 4”_: = ’"T” = h=4r

27. Volume of wall = 1200 = SD.D x 25 = 15000000 cm3
Volume of cement = 5% of 15000000 = 750000 cm3
Remaining velume = 15000000 - 750000

= 14250000 cms

Volume of abrick=25= 125 x 7.5 =2343.75 cm3

14250000

Number of bricks used = m = 6080

28. Let the inner radius =r
Then, 2nr= 352 m. Thenr =56

Then, outer radius =r+7=63 =R



Now, mrz — Trz2 = area of road
= m{Rz2-r2)=2618 m2

29. 1 hectare = 10000 m2z
Height = 10cm = Lm

10

Volume = 10000 = T|E= 1000 m3

30. Total surface area of seven cubes = 7 x 6az = 1050

But on joining end to end, twelve sides will be covered.

So,theirarea=12=g2 = 12 =25 =300

S0, the surface area of the resulting figure = 1050-300 = 750
31. Lettherise in height be = h

Then, as per the question, the volume of water should be equal in both

the cases.

Now, 90 =40 =h=150=8

B = 1508

1
= — m= —oCITl
O o 4 3

3

=33.33 cm
32. Slant height ()= 52 .42 =25m

r°p
Area of cloth required = curved surface area of cone = mrl=—=x 7 x 25 =
f

550mz

. 5
Amount of cloth required = % =110m

33. If the ratio of their diameters = 2 : 1, then the ratio of their radii will also
be=2:1



Let the radii of the broader cone = 2 and height be = 1

Then the radii of the smaller cone = 1 and height be = 2

2 2
Ratio of volumes = ”31 1. ‘111'2
4 =
TIUEJ — 10

34, Areaofbase=6 = 10 =60 mz2
Volume of tent = 30 = 10 = 300 m3

Let the radius be = r, height = h, slant height =1

—
mrz2=60=r= ;ﬂ

)

rh
3

35. Volume of wood used = External volume - Internal volume
= EIUKEKEJ—[IU—IJK{E—l]xll:ﬁ—l}
= 480 (9= 7=5)=165 cubic cm.

36. Total volume in both the objects will be equal. Let the number of smaller
cubes = x

24=72
X.33=24x9x8 = x= ~ =54

37. Let one side of the cube = a

Then,ai=216=a=6m
Area of the resultant figure

= Area of all three cubes — Area of covered figure



= 216 x3-(4 xaz2) = 648-144 = 504 m2

3

3 3
38. Volume of metal used = 41th — 4“;
=37 12 109
3
=3050.66 cm3

Weight = volume x density = 4.9 x 3050.66
= 14948.26
39. Volume of cube = 73 = 343 cm3

Radius of cone = ;’;= 3.5cm

Height of cone =7 cm

arth _ 22x35x3.5x7
Ratioof volumes="3 ~ = 7,3.343

343

= 11:42

40. The volume in both the cases will be equal. Let the height of conebe = h

3

’

-

B} 2
4X-g£><(l4)3x_l.=£“_x(35)xh
7 3 7

= 4(14)3 = h(‘z_‘) -

= 4x14x14x14x2x2
35x35

=h=35.84cm

41. Diameter of circle = diagonal of square

=V10% +10° = V200 =102



.. Radius = 10v2

4

-

Areaofcircle=mrz = 50n=157.14 cms3

42. Area of triangle = rS; where r = in-radius

S = 1I5+8+17 _ 20 cm

A= JS(5-a)S-b)XS—-c)

= A20(20-15)20-8)20-17)

A=V20x5%x12x3 =60cma2

43, Circumference of the circular face of the cylinder = 2mr

2 15
= 2:2_'1;=2_2m
T 100

Number of revolutions required to lift the bucketby 11m=—=5

22

44, surface area of the cube = 6az =6 = (20)2
= 2400
Area of six circles of radius 10 cm = 6mrz
=6 «m= 100
= 1885.71
Remaining area = 2400-1885.71 =514.28
45. x.y.z=1b = bh = lh = (lbh)z

(v) Volume of a cuboid = lbh



So, V2 = (Ibh)z = xyz
46. Diameter of the circle = diagonal of rectangle
= Jg? +67 = 10cm

E.ad.ius=$=5cm

b,

Area of shaded portion = nrz-1b
=(22/7)= 52-8=6
= 30.57 cmz

47. Largerradius(R)=14+7=21cm
Smaller radius (r) = 7 cm

Area of shaded portion mr2 8 __aré
60 360

%0 (21° =7°) = 102.67 cm
360

=

48. Area of quadrilateral = Area of right angled triangle + Area of equilateral
trianglex = 542 _j7? = 16
. (1 V. A3
Area of quadrilateral = | —x16x |1j + X x20x20
\2 4

= 269 unitsz

49, H'Eight = ‘H'IE4: =1 n) = ‘u"l-'i[:".-'r

|

Area of base x height L 18x 26 xv407
3 3

Volume =

= 156407
50. The perimeter will remain the same in both cases. Circumference of circle

)
=2nr=2x‘—:x 28=176 cm



Perimeter of square = 176

Greatest side possible = % =44 cm

Length of diagonal = /147 4 44°

Pt |

- 443

o

:-.alﬁ

51. Let the initial radius of the circle=r
Area =mrz
New radius = (r + x)
MNew area = m(r + x)z
So the area increased by m(r + x)2 - r2 = mx (2r + x)

52. Let the side of square PQRS be x meters.
R Q

S P

PR = x/> meters or 1.414x meters
PQ+QR=Xx+x=2xm

Total saving = 2x-1.41x =0.586 x meters

0.586x
2x

53. Two circles will be similar to each other. When you increase the length

% saving = x 100 = 29.3% =~ 29%

measures of a figure by a certain percentage, the effect is the multiplica-

tion of the length measure by a certain value. (Thus a 5% increase is the



same as a multiplication of the original length by 1.05). In such a case
the area measures, for a similar figure, get multiplied twice (by the same
multiplier). Thus, the new area = original area *1.05=1.05 -+ 10.25%

increase.

This can also be understood as below:

Circumference of a circle= 2mr, where r is the radius.

Circumference a radius

As the circumference increases by 5%, the radius also increases by 5%
. New radius = 1.05r

. As area a(radius)z
. New area = (1.05)2 = old area= 1.1025 =old area
". Percentage increase in area = 10.25%

54. Side of the biggest possible cube in given cylinder = 20 cm
Volume of cube =({20)3 = 8000

55. Only possible valuesare: 1 = 1 = 100;1 =2 = 50; 1 x4 x 25; 1 = 5x 20; 1 =
10=10;2=2=25;2=5=10and4 = 5 =5.

Hence, there are total eight possibilities:
56. Length of largest tile= H.C.F.of 1517cmand 902 cm = 41 cm.

Area=(41 x41)cma2

1517 x902 L

Required number of tiles = =814

41x 41

57. Side of square = \f353 — 2 cm



So length of the wire = 4x 22=88cm

Longer part = 88« ; = 66 cm. So the radius of the circle will be ﬁ.
L

Shorter part = 88 % 22 cm. So the length of the side of the square will be
11

-

Area of circle formed by longer part =

xl—

(66 693 5 . 22
i) =
Area of square = [ﬂ| LA

2] 4
121)

5

em® = 376.75 cm”

Therefore, the total area of both the pieces = [ﬁ__! +

58. There are thirteen successive semicircles with radii 0.5 cm, 1.0 cm, 1.5

cm, and so on.

Total length of the spiral =m= 0.5 +m=1.0+ ...+ =65 =m(0.5+ 1.0+ ...
+6.5)=143 cm.

59. Let the three solids have base radius of r units. Height of hemisphere = r =
height of cylinder = height of cone. The curved surface areas of the three

solids are:

The curved surface area of the cylinder = 17wy = 27°
The curved surface area of the hemisphere: 5,2

The curved surface area of thecone = , .[.7 7 _ 5,2
Sothe required ratio = 259% - 200% .20t = 2 -2 -1
60. The curved surface area of sphere, § = 4nrz

The rate of change of the radius per unit time can be represented mathe-

matically using:



dr/dt =+ 2 cm per second and r =30 cm

The rate of change of the surface area (s5) will then be given by: ds /dt =
d{4mrz)/di =4m = 2r «dr/dt =8 m = 30 x 2 =480 .

61. Circumference of the base of the cylinder = 22

Let the radius of base of cylinder r.

11
2ar=220Tr=—

E

Height of the cylinder = 10 cm

Volume of the cylinder = :;r:F L .'|_ 10 = 385 cm®
¥

L8 i
62. Volume of parallelepiped = 3x4x 5= 60 cm3

Volume of cube = 4« 4 x 4= 64 cm3

Volume of the cylinder = z(3)*3=27r cm3
Volume of sphere = %z( 3) =367 e’
Therefore4 >3 > 2> 1

63. If radius of the hemispherical bowl is ‘7' then its volume would be %;r r

Radius of cylinder = r and height = 2/3 r

2 "
Volume of cylinder = 7»° 3= %:rr’

It means that the volume of the hot water in the cylindrical vessel is
100% of the cylindrical vessel, therefore x= 100

64. Let the radius of the field be ‘7’ meters. According to the question

ar> —(130x110) = 20350
ar = 20350 +14300 = 34650



r* =34ﬁﬁux%:lmzf-urr= 105 m

65. Let n bricks can be put in the tank without spilling over the water. Accord-
ing to the question, the volume of the tank should be totally occupied
by the available water and the bricks. Also, since the question tells us
that each brick absorbs 10% of its’' own volume of water, the additional

volume added to the current water by each brick added to the tank would
only by 90% of the brick’s own volume. Let the number of bricks required

by n. Then:

150%120% 100 = nx30x6x4(1-%J+1381600

150x120x 100 -1281600=nx20x6x4x09

o 518400 = 1200
20x6x4x09

66. Let radius of smaller sphere be ‘rcm’.

-
3

<+ . -
—xmx(10) =1000x—xmx(r)
3 =) 3 _
r=1cm

Surface area of the larger sphere = 4:(10)* = 400

Total surface area of 1000 smaller spheres = 1000 47(1)°= 4000T
Increase in the surface area = 4000 - 4007 = 3600m

Hence, surface area of the metal is increased by 900%. Therefore, n =

900.
67. Volume of the conical writing equipment = %.w (2.5x107" j! %7 = % cm’

11/24 cms cream can be used to write 330 words.



¥
Number of words that can be written with 1 cm3s cream = 330 :-:'—4 =720

Since 1 litre is 1000 cm3, 2/5 litres = ;:-: 1000 = 400 cm 3.

5
Therefore, number of words that can be written with—litre or 400 cma3 =

400 = 720 = 288000.

68. The surface area of the sheet required to make the cap will be equal to the
lateral surface area of the cap, which is given by the formula r « » «J Since

the base radius is 14cm and height is 26.5cm, the value of 'T' can be calcu-

lated using ;2 4 4% = ' 5 ] = 29.97 = 30-
Thus, seven caps would require 7 = p x 14 = 30 = 5240 cmaz.

69. The area of the garden is 34« 21= 714 5q. m. Out of this the area covered by

the paths = 44 34+ 4% 21-4x 4= 204 5q. m. The remaining area being cov-

ered by flowers will be equal to: 714 - 204 = 510 5q. m.

70. Surface area of the cylinder will be largest when the cylinder touches as

shown in the diagram given below:

P

10




If ST and PS are the radius and height of the right circular cone respec-
tively and h is the height of the cylinder.

APOR and APST are similar to each other.
PO OR
PS ST
10-h _r

10 4

- 20-5r
2

Curved surface area of the cvlinder = 2nrh

an( 20;‘ S5r ]

Str(d4-r)
By comparnison we geta =5 b =4

axb=5%x4=20
Level of Difficulty (1)

1. Lettheangle subtended by the sector at the center be = q.

Then,

5.7+ 5.7 +(2m) x 5.7 x 2= 27.2
360

11.4x3.14x 86
—

114 =272
360
e
=> — =044
360
rtrli = (22/7) x (5.7 x 0.44
360
— i =044
360

1 H 3
— = (22 5. 0.44
m’*}m (22/7) < (5.7) =



= 44,92 (approx.)

2. Volumeofmuddugout=10=4.5=3=135m3
Let the remaining ground rise by = hm
Then, {(20 = 9)-(10 = 4.5)}h = 135
135h=135=h=1m

3. Height of thecylinder=13-7=6¢cm
Radius of the cylinder and the hemisphere = 7 cm

Volume of the vessel = volume of cylinder + volume of hemisphere

: ’ 4x3.14x(7)

= urh + = 314 x (7P =6+ — o L
Ix2 Ix2
= 1642.6 cms3
4,
A
nq B 13
G 20 D

Let the original triangle be = ACD
Longest side= AC=21cm

In the right angled AABD, by Pythagorean triplets, we get AB =5 and BD =
12.

Then,BC=21-5=16



By Pythagoras theorem,
BD2=CD2-BC2 = BD=12cm
Thus, our assumption is correct.

Area of the largerﬂBDC=|Ex 1612 = 96 cmz

5. Radius=52.5m
Area of the entire canvas, used for the tent
= Surface area of cylinder + Surface area of cone

= 2nrh + nrl

22 22
=—2x—x53.ﬂx}+7153_5x53

This surface area has to be equal to 5w =.

77 v,
Thus, we have 5w=2}c%:{53.5}<]+1§—352 553

- w=1947
6. The volume in both the cases will be the same.

4)1’7"
3

Therefore = = Ttrzh

4x3.14x(4x10)° _ 3.14x22xh
3

_ 64000

=h =21333.33 mm

7. Asthe cylinder and cone have equal diameters. So they have equal area.

Let cone’s height be h2 and as per question, cylinder’s height be h1.
2mrh, 8

—_— -
71:r\/lrz2 +7° 5




Omn solving, we get the desired ratioas 4: 3
8. Lettheslant height of first cone=1L

Then the slant height of second cone = 3L

Let the radius of first cone = r1

And let the radius of second cone = rz

Then, mril =3 = mr2 = 3L

= mrilL =9mrzl = r1=9r2
Eatio of area of the base

nr” r : 9\’
l, :;{—'] =(—] = 81: 1
nry ry 1

9. Letthe internal radius of the cylinder = r

Then, the volume of sphere = volume of cylinder

=36 mh(52-12)
3

5 BT _ 39m(25-12)

=rz=16 = r=4cm
Sothickness of the cylinder=5-4=1cm

10. The volume in both the cases will be the same.
Let the height of thecone=h

Then, external radius = 6 cm

Internal radius = 4 cm

L Am6-47) _ m-47-h

3 3




216-64 _ 38 o

L 1
=h=ﬁ—4 el e

11. Let the side of the cube be = g units

Total surface area of three cubes = 3 x 6az

= 18az
Total surface area of cuboid = 18az - 4az = 14az

Ratio =27 = 7:9
18a”

12. A =2(xy + yz + zx)

V=xyz
2y +vz+ox 2 2 2
_‘..I.I'I-": [ = = I — R e e
xyz 2 X y
1 1 1
=5 2| —F—7F—
x ¥y K,

13. The entire dial of the clock =3600
In 35 minutes, the hand would traverse 2100 on the dial.
xrx10=x10=183.33 cmz.

210

i

N

Hence, the required area =
a
14. Let the radius of the bigger circle = R

Let the radius of the smaller circle = r

Then as per question; R-r=6
Solving through options; only option (a) satisfies this condition

15. Radius of cylinder, hemisphere and cone = 5 cm

Height of cylinder = 13 cm



Height of cone =12 cm

Surface area of toy = 2mrh + 277 + prL

L=yt+r® = Q122452 =13

Then = (2x3.14x 5= 13)+(2=3.14 x25)+(3.14 = 5% 13) = 770 cmz2

16. Height of cone=10.2-4.2=6cm

ag i
e dmr

Volume of wood = 2
3 Ix2
o 3.14x(42)° xﬁ+4x3.14;:{4.3]-‘
3 Ix2
= 266 cma3

17. Volume of cylindrical container= n(6)*15

Volume of one cone= volume of the cone + volume of hemispherical top

(Where 7" is the radius of the cone).
According to the question:

X 1
10x 2 =x(6)*150rr =27 = 2r = 2(27)3 —6cm

Thus, option (a) is true.

18. Radius of cylinder and hemispheres = — = 3.5 cm

ta |~

Height of cylinder = 19-(3.5 x2)=12cm
Total surface area of solid = 2mrh + 4mr2
=2x314x35x12+4x3.14x(3.5)2

= 418 cma2



19. Asthey stand on the same base so their radius is also same.

.
mroh

Then; volume of cone =

3
2or

Volume of hemisphere =

Volume of cylinder = mrzh

Ratio = _"":‘i’
3
=:.£ : E h
3 3
= h:2r:3h

Radius of a hemisphere = its height

Soh:2h:3h=1:2:3
20. Total cost of painting = Total surface to be painted = 0.05 = {External Sur-
face Area + Internal Surface area + Area of ring} =0.05

= [2mRz2 + 2mrz + M(R2 —r2)} = 0.05 = ¥96.28

21. Radius _33_ 1.75cm

2
arh 2ar
+
3 3

Volume of solid = mrzh +

hor)
= 'rtrz[h+—‘+'—|
3 3

i

= 3.14 % (1.75)z2 » [|n+%+";5]

= 121 cm3
22. Area of shaded portion = area of quadrant - area of triangle

. 3 2
w 35 w 2 = M_:{IE

L1
4 2 4



= 6.125 cme

23. ABCis an equilateral triangle with sides = 2 cmm
Area of shaded portion = Area of equilateral triangle -Area of three

quadrants

= i.e.£ x 22 — 3(3.!4 ><l><ﬂ)a2—3(m-2 i}e = 60° (Since AABCis an
4 360 360

equilateral triangle)

=38 (s )
< 360

- 314 _
Tl CSBRN ~38.. 3
) b

- -

5 _
24. Volume of elliptical cylinder = rr["z—"][ !76 ].7 =21.12m’
Amount of water emptied per minute = 5 {%0 ]- 120 m’

—

rJ

1.

—
ra

~
Time required to empty half the tank = —— =3 = 70mr
120

o2
\

100)

25.

10

& rh 39
D A N C
Triangles

AB and DC are the parallel sides

Height = AM = BN

AB=MN=4



DBNC and AAMD areright-angled triangles
P BN
In ABNC = sm30=l—0 = BN=5
Using Pythagoras theorem, NC = /jo* _5? = 53

In AADM; AM = 5;tan 45 g {= S
DM DM

= DM=5
Area of trapezium = l(.; +4+53+5)x5= M(Sum of parallel
2 2

sides) x height

=

4+4+5J§+5)x 5=_5“3':5"6’

N"L—-

-

2
26. PQ=QR=RS='T‘=4cm

Area of unshaded region = % , T4
P 2

= 18m+ 8w = 26T

Area of shaded region = %0" 74"
. 2

= 18m-8m=10m

. 10 5
Ratlo=—,r = — =5 5:13
26 13

27. QP =52 L 122 =13

Area of the triangle= —xbxh =30

| -

= As Rxisa 1 drawn tothe hypotenuse

.
SoRx=_—tomm . o0
Hypotenuse 13



28. A fifty-percent increase in the radius without increasing the height will
mean a multiplication of the radius by 1.5. This would mean that the
volume would get multiplied by 1.5 = 1.5 (since the volume formula is

mrz h).

29. Distance after four hours =AB=C

a=3=4=12b=2=4=5

a+h+e 12+8+C j
and = = - = |1|:J+

i s

| 0y

|

Area = [§(S—a)(5-h)S—c)

Area = I?IIE? sin 120°

Area = 48 x ¥3 - 24,5

-

As per question:

24.3

On solving, we get ¢ = 4./10 km
30. Volume of the cone =

arih  22x20x20x24

. - 10057.14 em”
3 IxT

Diameter of the pipe = 5 mm = 0.5 cm.
Volume of water flowing out of the pipe per minute (in cma) =

1000 =0.25=0.25=m=196.42 cm3
Hence, the time taken to fill the tank = 10057.14 + 196.42 = 51.2

minutes.



31. One side of the equilateral triangle = diameter of cone.

Therefore radius of cone = - 6

[

ru|

Height of cone = height of equilateral triangle

Height of cone = 3.3

-

Volume of cone = £ !
3
.
- Jr:-:ﬂ*xﬁu"j _ ?I-.E;rmf

b J

32. Let the radius of the iron ball = r1;

33.

Let the radius of the oak ball = ro;

Since, the weight of iron is eight times the weight of cak the volume of
the oak ball would need to be eight times the volume of the iron ball for
the same weight of the two balls.

Thus, we have:
1 3
drnry,  8xdmr
= —r. = 2r
3 ',; (1 l

Hence, the diameter of the iron ball is half the diameter of the oak ball.




34.

Area of shaded portion = area of ADC - area of sector DC + area of AADB -
sector BED

= Area of ADC =1 x (17.5)2 x ';= 481 cmz2

v 9

ZABC 28

= Area of sector DC = (anl’ xﬂ)
360

—(%x 21 % sin675 ) =56 cmz2

- AreaofADE=( x28x2|)

to] -

: | ’
—(204+—x?.l‘ xsi022.5)= 5.6 cma2
)

Thus, area of shaded portion = 480-56 + 5.6 = 429 cmz2

< X
® ™

KJ = radius of semicircles = 10 cm

Four quadrants of equal radius = 1 circle of that radius
Area of shaded portion = area of rectangle — area of circle
= (28 x26)-(3.14 x 102) = 414 cmz2

BC=28-(10+10)=8andEF=26-(10+10)=6



Perimeter of shaded portion = 28 cm + 2mr
Answer = 414 ¢cmz = area and

perimeter = 90.8 cm

35. Go through the option

Only Option (b) is correct as it's area matches with the radius.
36. Areaof remaining cardboard = area of trapezium

—area of quadrant

= Area of trapezium = é{sum of parallel sides)

= height

= (AB + DC) = BC

b || =

= é! (3.5+5.5)=13.5

=4.5x3.5=1575cmz

=89.025

Area of quadrant = ©7_ _, 3 14x3.5%33
4 4

= Area of remaining cardboard = 15.7-9.6 = 6.075 cmz
37. Circumference of the two semicircles =312 - (90 + 90) =132

Two semicircles = one circle with equal radius

12 .
So2mr=132 = 2r=l'—4 = 42 m diameter

Area of track = Area within external border — Area within internal border

= Mm(232-212)+90=46-90 = 42

= 88m + 360 = 636.57 mz






38.

AB = side of the outermost square = a
AC=CB=a/2
Va'a T
i |

Diameter of circle = ——; radius = ——

J72 22

0 is the center of the circle. Then £ EOQOF = 120°

Then area of AEOF = %Eﬂ .OF.sin 120°

o 1 a 3 _ Via®
-_— —}{— —
2 B 2 32
Then, area of AEFG = 3 V3a®
32
39.
102 A 10)2
20 20
10/2 B (o
20 20

D
10J2



40.

41.

The length of rope of goat = 10,/>m.

Then the two goats will graze an area = area of a semicircle with radius

10./ym.

Sototal area grazed =7 = 100mmz

Let A, B, C be centers of circles having radius 1 cm and O is the center of

the circle circumscribing these three circles.
AC=AB=BC=2cm

By using the formula of the circum-radius, we can calculate OC.

2x2x2
— =2 3
D'I:I= -,-Ifﬁ 53 .UII—
4x—(2)
4
2
OX=0C+CX=—=+lcm
V3
: | 2 1 2 4
REQIUIEdEIEEl=;;;T%+I] _5{3+J3} cm’-
L



Let side of equilateral triangle=a

Then height = av3

i

ME‘-E.=£,-_-]""_.5: o = 3—II::II
4 2 2
2 Area

Diameter of inner circle =

2

= = K_=
3a 1,,"}
3
Diameter of outer circle=— % = ;¢ . _= -
2x Area o 3a
2a
= —=
W3
. 2 3 .
Ratio=— - —= 2 - Ratio=2:4:3
S0 2

42. Sum of interior angles of a hexagon = 720°
six sectors with same radius r = two full circles of same radius
So area of shaded region = 2nrz

44. AO = CO = DO = OB = radius of higger circle = r{let)



Then area of (G + F) = *"_

¥

Areaof 2(G + F) = mr2. Alsoareaof 2G+ F+ E = Tir2
ie.2G6+F+F=2G+F+E=F=E
SotheratioofareasEand F=1:1

46. If Mithilesh cuts the cardboard as shown in the diagram below:

X x| 2 X

IAIE \r

Py, #

Length of the side of the square = .2 4 y 4y = 2x+ 2 =2
2

2+42

Reduced area = area of square (PQSR) - (sum of areas of four right-angle

X =

triangles)

'Sq unuts Sqa I.lI].itS




47.

s A

Let the radius of the circle be x, then according to the question:

a
b ] 3 3
4y =g OFf x=

J2
Ta
g
=
Dl 2
For Az and Cz:

Cz= ,.land Az = 2az

(7 2)

3 3
Dy = ra~ -2a- -li:ﬂ'_-lﬂﬁ.

Similarly D3 = 4D1 and so on. Hence, DN = 2N - 1D1

Requiredratio=(D1+ D2+ D3 + D4 + .. DN)/D1=(1+ 2+ 4+ ..
yD1/D1=(28-1)/(2 - 1) = (212 - 1) (for N = 12).

_ gy _Jdl.e Y _ _m"J _ _21-4—97]

48, 81=0Q1-P2 :[Er]z RL«J_EJ 2rz S 5 o
: 2(d-r
S2=Qz-P3=1 Gy A =227
2 = R rl: 4 )

Required sum, Sn = 51 + §2 + §3...

i.e. Sum of infinite GF having commeon ratio 12



By comparingwe geta=4,b=2,thereforea+bh=4+2=56

49. Areaof hexagon = area of six equilateral triangles having their side equal

to the side of the hexagon =5 . V3 x(2a) = 6f3a°
4

Area of PQR ="'i—3x a’ = ﬁﬂl
4

i : 1y 23 ~ 42303
Difference = 3 '[ﬁ—— =" J3a’= 2 = 2 _
Vol (-3 )= B’ = 535 = = a® =4

MNow, we know for such circles circumscribed around a regular hexagon,
the radius of the circle is equal to the side of the hexagon. Hence, the ra-

dius of the circle is 2a.
Areaofcircle=mrz=m(2a)z =dnaz=4n =4 =16wcmz --az = 4.
Therefore, X = 16.

50. Side of the square 53 = diagonal of the square 5z = 4 cm

4
Side of a square is—ljtimes of its diagonal. So side of square 52 = = cm =

7
22 cm

Ny

¥,

i

= 2 ¢m. This means that the sides of the

Similarly side of square 51 = =z

-

consecutive squares form a geometric progression, with common ratio =

J2 om.



r+l

So side “fs,, & I[mﬂ-' -7 cm

Side of L cm
Sp=21< =2"=64 am

Area of the square = 642 = 4096 cmz2

51.
-
a
Radius of the circle = E(,f(_;,o- +40° ) =25m
Area of the pool = (25)2 = 625 Tm2 = Xnt
Therefore, X = 625
52

1"3




It can be seen from the diagram that actual area = folded area + area of

triangular portion (ABC).

Area of triangular portion (ABC) = %M 6*6=18mz

S0, there is an increase of 18 mz. Total area of the unfolded rectangle =

144 mz + 18 mz = 162 maz.

53. Volume of cylinder=mrzh =m = 72 x 10 = 1540 cm3
Flat surface area of cylinder = 2w = 72 = 308 cmz
Cone 1: Volume= (3/7) = 1540 = 660 cm3
Volume of cone = (1/3) mrzh = 660

= (1/3)mr210=660 = mrz=66=3 =198 cmz2

Flat surface area=mrz = 198 cmz

Cone 2: Volume= (4/7) = 1540 = 880 cm3

Volume of cone = (1/3) mrzh = 880

= (1/3)mr2 10 =880 = mrz=88 =3 =264 cm2

Final flat surface area = 198 + 264 cmz = 462 cmz

Increase in flat surface area = 462 - 308 = 154 cmz2
Percentage increase = (154,/308) » 100 = 50%

54. The following image explains the construction.

|




Radius of inner circle= (1/2) = 502 ft.=25)> ft.

Radius of outer circle = 32,05 ft.
Area of the path = m = [(32/5 ft.)2 - (25> ft.)z2] = 2508 ftz2

Total cost = 2508 = 100 =%250800

50% of this = 125400

55. The following figure would exemplify the situation, with the pipe at-
tached at a height of h from the apex (bottom) of the cone.

fa .
|' I' ‘; :I 72
{50 -

In the above figure, the cones with height h and the cone with height h +

== =

15 are similar to each other. Hence, using similarity, we will get:
10 &

26 h+15

— 10h+150=26h — 16h=150— h=9375 cm

Based on this information, we can then calculate the volume of water

that would flow out from the pipe as: total volume of the cone with

height (h + 15) - volume of cone of height h.
-%;r[(l.’s2 ><(15+9.375|-(52 x9.375)]

Calculating this, we get the volume of water that overflows = 1295t

cmas.



Further, the rate at which the water flows out of the hole per minute is

given by:
ax(0.5% x1000) €M3

Hence, the required time can be given as,

12957
= - =518 minutes
.-‘r;::‘[l.."'-‘ xl'ﬂl}l}i

56. The given situation can be visualised based on the following figure:
26

10
The area of the quadrilateral PQNM = area of PQFE — area triangle MVE +

area triangle VFN.

So our focus to find the area of the required quadrilateral should shift to
the area of the three individual components on the right-hand side of the

above equation.
Finding the area of quadrilateral FQFE:

Being a parallelogram, the required area would be given by:



1 .
- % sum of parallel sides x

perpendicular distance between the parallel sides.

In the figure, let side AB = 3x and side BC = y. Then, for the quadrilateral
PQFE, the perpendicular distance between the parallel side will be y/2.

Further, the sum of parallel sides would be equal to

x 3x
PQ+EF =x+~=—

Area of PQEE = l,«j_fx%

We know that the area of the rectangle is 3x = y = 90.
Hence, area of PQFE =50+ 8 =11.25.

Finding the area of the triangle MEV:

1 i 1 .
= * base % height =THEF;H: height

- —

Using similarity between APM and VEM, we can see that since AF = x and
EV = x/4,theratios of the lengths of APM and VEM will be 4:1.

Thus, if the height of APM = 4h, the height of VEM = hand also4h + h =
y¥/2 = h = height of VEM with base VE = /10

xy

Hence, area triangle MEV = é % EV x height = 20

=0.375

Similarly, the area of AVFN = 0.27.

Thus, the required area= 11.25-0.375 + 0.27 = 11.145,
57. Think of this question as follows:

The entire park is 1200 square meters. Out of this, the area of the road



formed has to be 600 meters (based on the condition that the Mayor
wants that the area of the two roads to be equal to the remaining area

of the park’). Also, the width of all the roads should be equal (since, the
diagonals of the parks have to be diagonals of the small rectangle formed
at the intersection of the two roads - it means that the rectangle formed

at the intersection of the two roads should be a square). The figure would

look as follows:

Using the options, we can see that if the road width is 10 meters, the
areas covered by the roads will be 10 = 40 + 10 = 30 - 10 = 10 = 600,
which will mean that exactly half the area of the park will be covered by

roads.
Hence, option (a) is correct.

58. For every 2.6m that one walks along the slant part of the pool, thereisa
height of 1 m that is gained. Also, since the length of the pool is 48 m, we

get the following dimensions of the pool.
Length of pool =48 m

Height of the
slanting
portion = 20 m

Slant height of
pool =52 m



The pool would look as given in the figure below:

- 48m -
Q@
w/ A
1m
\\ x
\\
~
\\\
\\
o 20m
~
~
~
\\
\\\
/ '

The volume of water in the pool = volume of the upper part + volume of
the standard triangular vessel

= (%}HE}{ Eﬂ)x 20+(48x20x1)

= 48x 2011 = 10560 m’
Hence, Option (d) is the correct answer.

59.

2800 cm?

i

192/24=8




o L

15

2xrh 2880

2ar 15
I=+8" +15% =17 €M

Therefore, length of one complete turn = 17 cm

h=

=192 cm

Hence, total length of the thread = 17 = 24 = 408 cm

60. Let 8 be the angle made by minute-hand to cover an areaof 110.88 cma.

22 2
= —x(4.2)" x
7 360°

110.88 % 360°x 7
22x(4.2)

€ =720°

=110.88

e

As we know that speed of hour-hand is 1% of the speed of minute-hand,
. 720°

therefore, angle covered by hour-hand during this period is o 60°.
- Q
Area covered by hour-hand =7(2.1)" x —
22 1
== —x21Ix21x—
7 6
=2.31cma2
61.
P Q




Draw 4 | DC
AX=10sin30°=5m
If T 1 SR

PT=35+2+2=91m

()

PT=5+2+2=9m
PS = ,PT = =18 m
sm30° 1/2

Area of the path = area of PQRS - area of ABCD (Using area of rhombus =

O

base x height)

=18x9-(10x5)

=162-50=112mz2
62. Areaof cABCD = 1

Area of portion between ABCD and PQRS = % -1= -:—

Area of the next portion (between PQRS and XYZW) = l_% = %
: 15 7.3
Area of the next portion = i

So the required area is the sum of the infinite geometric progression rep-

resented by: 1+l + l+ l+
2 _4 E

63. If side of the smallest hexagon is ‘a’ and the side of the second largest and
largest hexagons are b and c respectively. Then according to the question:

3\@_ 3
_ﬂ _—
"

L

A



W3

sz =4+4d= 3.41
icz =A+4d+ 43, =064

a’-b*-c?=1:3:6
a-bc=1:3:6

EXTRA PRACTICE EXERCISE ON GEOMETRY AND MENSURATION

1. Inthe figure given what is the measure of ZACD?

(a) 75°
(b) 80°

(c) 90°
(d) 105°

2. Twocircles C1 and C2 of radius 2 and 3 respectively touch each other as

shown in the figure. If AD and BD are tangents then the length of BD is

D

|




(a) 3.6

(b) 5.6

(€) (3 10)/2
(d) 6

3. Ifthesides of a triangle measure 13, 14, 15 cm respectively, what is the
height of the triangle for the base side 147

(a) 10

(b) 12
c) 14

(d) 13

4. Aright-angled triangle is drawn on a plane such that sides adjacent to
right angle are 3 cm and 4 cm. Now three semi-circles are drawn taking
all three sides of the triangle as diameters respectively (as shown in the

figure). What is the area of the shaded regions A1 + A2?

(a) 3m
(b) 4

ic) 5T



(d) None of these

5. Alateral side of an isosceles triangle is 15 cm and the altitude is 8 cm.

What is the radius of the circumseribed circle?
(a)9.625

(b)9.375

ic) 9.5

(d)9.125

6. Leta,b, c bethe length of the sides of triangle ABC. Given (a + b + c){(b + c-

@) = abc. Then the value of a will lie in between
(a)-1and1

(b) 0 and 4

ic)0and 1

(d)0and 2

7. Inthe figure given below (not drawn to scale). A, B and C are three points
on a circle with center O. The chord BC is extended to point T such that

AT becomes a tangent to the circle at point A. If £ACTA =35%and £CAT =
45°, calculate x° ( LBOC).

(a) 100°

(b) 90°



(c)110°
(d) 65°

8. Inthe given figure.

AB =20
BC=15

CA=19

Calculate a, b, c.
(a)a=12,b=8,c=7
(bla=8,b=12,c=7
icla=9,b=10,c=15
(dYa=10,b=15,c=9

9. Inthe figure given below, AB is perpendicular to ED. £CED =75 and
£ECF=30°.What is the measure of £ ABC?



%7
M F EN'S AD
&
(a) 60°
(b)45°
(c) 55°
(d) 30°

10. The angle between lines L and M measures 35° degrees. If line M. is ro-
tated 45° degrees counter clockwise about point F to line M: what is the

angle in degrees between lines L and M1?

(a) 90°
(b) 80°
(c) 75°

(d) 60°



11. In the figure given below, X¥Z is a right-angled triangle in which £¥ =
45° and £X=90°. ABCD is a square inscribed in it whose area is 64 cmaz.

What is the area of triangle X¥Z?

X

(a) 100
(b) 64
(c) 144
(d) 81

12. The area of circle circumscribed about a regular hexagon is 144mn. What is

the area of hexagon?
(a) 30043

(b) 21643
(c) 256

(d) 225

13. Find the area of the shaded portion.



Y

|
M oo
(a)4-m
(b) 6 -1
(€)5-m
(d)

14. The numerical value of the product of the three sides (which are integers
when measured in cm) of a right-angled triangle having a perimeter of

56 cm is 4200. Find the length of the hypotenuse.
(a) 24

(k) 25
ic) 15
(d) 30

15. In the figure, ABDC is a cyclic quadrilateral with O as center of the circle.
Find £BDC.




(a) 105°
(b) 120°
(c) 130°

(d)95°
16. B, 0, and F are centers of semicircles AXC, AYB and BZC respectively and

AC =12 cm. Find the area of the shaded region.

_ Dx
y z
**”
A 0 B P c
(a) 9m
(b) 18w
(c) 20T
(d)25n

17. @ 1isthe center of the circle. OP = 5and OT =4, and AB = 8. The line PTis a
tangent to the circle. Find FB.




(a) 9 cm
(b) 10 cm
(c) 7 cm
(d) 8 cm

18. Inthe figure given below, AB = 16,CD = 12 and OM = 6. Calculate ON.

(a) 8
(b) 10

c)12
(d) 14

19. In the figure, M is the center of the circle. L(QS) = 107, L(PR) = L(RS) and
PR is parallel to Q5. Find the area of the shaded region.




(a) 90m-90
(b) 50m—100
(c)150m-150
(d)125m-125

20. In the given figure PEC and FKH are straight lines. If AH = AK, b= T0%,c =
40°, the value of d is

(a) 20°
(b) 25°
(c) 15°
(d)35°

21. In the given figure, circle AXB passes through '0’, the center of circle AYE.
AXand BX and AY and BY are tangents to the circles AYB and AXB respec-
tively. The value of y° is




(a) 180° —x®,
(b) 180° - 2x°
(c) V2 (90° -x°)
(d) 907 —(x°/2)
22. Inthefigure, AB=x

Calculate the area of triangle ADC ( £B = 90°).

D

(a) %xz sin 30°

(b) %xz cos 30°
(c) -;—xz tan 30°
(d) %xz(tan 45° —tan 30°)
23. Inthe given figure. 5Q =TR =a, QT = b, QM L PR, 5T is parallel to FR.
m £ STQ =30°
m £ SQT =90°

Find QM.



30°

=y

(a) (a + b)/2
(b) 2(a + b)
(c)(2a + b)/2
(d) (a +2b)/2

24. In the figure given, AB 1s a diamefer of the circle and C and D are on the
circumference such that £ CAD = 40°. Find the measure of the £ ACD

(a) 40°
(b) 50°
(c) 60"

(d) None of these



25. 5ix solid hemispherical balls have to be arranged one upon the other
vertically. Find the minimum total surface area of the cylinder in which
the hemispherical balls can be arranged, if the radius of each hemispher-
ical ball is 7 cm.

(a) 2056

(b) 2156

(c)1232
(d) None of these

Directions for Questions 26 and 27: In the following figure, there is a cone which is

being cut and extracted in three segments having heights h1, hz and h3 and the
radius of their bases 1 cm, 2 cm and 3 cm respectively, then

26. The ratio of the volumes of the smallest segment to that of the largest
segment is

(a)1:27
(b)27:1
(c)1:19

(d) None of these



27. The ratio of the curved surface area of the second largest segment to that
of the full cone is:

(a)1:3
(b)4:9
(c) Cannot be determined

(d) None of these

28. Ona semicircle with diameter AD, chord BC is parallel to the diameter.
Further each of the chords AB and CD has length 2 cm while AD has
length 8 cm. Find the length of BC.

(a) 7.5 cm
(b) 7 cm

(c) 7.75 cm

(d) Cannot be determined

29. In the given figure, B and C are points on the diameter AD of the circle
such that AR = BC = CD. Then find the ratio of area of the shaded portion

to that of the whole circle.

~

(a)1:3

(b)2:3



(c)1:2
(d) None of these

30. In the given figure, ABC is a triangle in which AD and DE are medians to
BC and AB respectively, then the ratio of the area of ABED to that of AABC

is

(a)1:4

(B)1:16

(c) Data inadequate
(d) None of these

31. Two identical circles intersect so that their centers, and the points at
which they intersect, form a square of side 1 cm. The area in square cm of

the portion that is common to the two circles is
(a) m/4

(b)m/2-1

(c) /s

{d}\.@— 1



32. If the height of a cone is trebled and its base diameter is doubled, then the

ratio of the volume of the resultant cone to that of the original cone is
(a)g:1

(b)g:2

c)12:1

(d)s:1

33. If two cylinders of equal volume have their heights in the ratio 2: 3, then

the ratio of their radii is
@3 :42
(b)2:3
(©) V5:43
(d) Js: 3
34, Through three given non-collinear points, how many circles can pass?
(a) 2
(b) 3
(c)Bothland2

(d) None of these

35. The area of the rectangle ABCD is 2 and BD = DE. Find the area of the
shaded region.



(@) s
(b)25
(€) Ji5/2)
(d) 1

36. In aright-angled triangle, the square of the hypotenuse is equal to twice
the product of the other two sides. The acute angles of the triangle are

(a) 30° and 30°
(b) 30° and 60°
(c)15° and 75°
(d)45° and 45°

37. Find £ALCIfAB|| CD.

(a) 75
(b) 135

(c) 110



(d) 145

38. Ifthe sides of a triangle are in the ratio of V2 : 1/3: V4, the perimeteris 52
cm, then the length of the smallest side is

(a) 12 cm

(b) 11 cm
(c)8cm

(d) None of these

39. The number of distinct triangles with integral valued sides and perimeter

as 14 is

(a) 2
(b) 3

(c) 4
(d) 5

40. A polygon has 65 diagonals. Then, what is the number of sides of the

same polygon?
(a)11
(b)12
(c) 14

(d) None of these

41. PQRS is a square drawn inside square ABCD of side 2x units by joining the
mid-points of the sides AB, BC, CD, and DA. The square TUVW is drawn
inside PQRS, where T, U, V, W are the mid-points of SF, PQ, QR and RS. If



the process is repeated an infinite number of times the sum of the areas

of all the squares will be equal to

(a) 8xz
(b) 6x2
(c) 16x2
(d) 6x2/2

42. Suppose the same thing is done with an equilateral triangle of side x,
wherein the mid-points of the sides are connected to each other toform a
second triangle and the mid-points of the sides of the second triangle are
connected to form a third triangle and so on an infinite number of times

—then the sum of the areas of all such equilateral triangles would be
(a) 3x2
(b) 6x2

(c) 12xz2
(d) None of these

43. If in the figure given below OP = PQ = 28 cm and OQ, PQ and OF are all
joined by semicircles, then the perimeter of the figure (shaded area) is

equal to



(a) 352 cm
(b) 264 cm
(c) 176 cm
(d) 88 cm
44. For the question above, what is the shaded area?
(a) 1352 sq.cm
(b) 1264 sg.cm

(c) 1232 sg.cm
(d) 1188 sq.cm

45. What is the area of the shaded portion? It is given that ZV||XY, WZ = ZX, ZV
= 2aand ZX = 2b.

dab

(a)




Rah
3

(b)

(c) 6ab
(d) 3ab

46. In the given figure, there is an isosceles triangle ABC with angle A = angle
C = 50°. ABDE and BCFG are two rectangles drawn on the sides AB and BC
respectively, such that BD = BG = AE = CF.

D G

E I
A c

Find the value of the angle DBEG.
(a) 80°

(b) 120°

(c) 100°

(d) 140°

47. Inthe figure, ABE, DCE, BCF and ADF are straight lines. If E = 50°, F= 567,
find £A.




(a) 47°
(b)37°
(c) 40°
(d) 42°
48. ABC is an equilateral triangle. PQRS is a square inscribed in it. Therefore.
(a) ARz = RCz
(b) 2AR2 = RC2
(c) 3AR2 = 4RC2

(d) 4AR2 = 3RC2

B C
P Q

49. Consider the five points comprising the vertices of a square and the inter-

section point of its diagonals. How many triangles can be formed using

these points?
(a) 4
(b) &
(c) 8

(d) 10



50. In atriangle ABC, the internal bisector of the angle A meets BCat D. If AB
=4, AC=3and £A =60°. Then, the lengthof AD is
(@) 2.3
(b) (12 55)/7
(c)(15./3)/8

(d) (6,307
Directions for Questions 51 and 52: Answer the questions based on the following

information.
Arectangle PRSU, is divided into two smaller rectangles PQTU and QEST by

theline QT. PQ =40 cm. QR = 20 cm, and RS = 40cm. Points 4, B, F are within rec-
tangle PQTU, and points C, D, E are within the rectangle QRST. The closest pair of

points among the pairs (4, C), (4, D), (A, E), (F, C), (E, D), (F, E), (B, C), (B, D), (B, E)

are 40 3 cm apart.
51. Which of the following statements is necessarily true?
(a) The closest pair of points among the six given points cannot be (F, C).
(b) Distance between A and B is greater than that between F and C.

(c) The closest pair of points among the six given points is (C, D), (D, E) or
(C, E).
(d) None of these.

52. AB>AF > BF,CD > DE > CE; and BF = 24 /s cm. Which is the closest pair of

points among all the six given points?
(a) B, F

(b)C,D



(c)A, B
(d) None of these

53. If ABCD is a square and CDE is an equilateral triangle, what is the measure
of £ZDEB?

(a) 15°
(b) 30°
(c)20°
(d)45°

54. AB | BC,BD | AC and CE bisects £C, £A = 30°. Then, what is £ CED?

(a) 30°
(b) 60°

(c)45°



(d) 65°

55. Instead of walking along two adjacent sides of a rectangular field, a boy
took a short cut along the diagonal and saved a distance equal to half the
longer side. Then, the ratio of the shorter side to the longer side is

(a)1/2
(b) 2/3
ic)1/4

(d) 3/4

ANSWER KEY

1. (b}
2. (c)
3. (b)
4. (d)
5.(b)
6. (b
7.(c)
8.(a)
9.(b)
10.(b)
11.{c)
12.(b)
13.(a)



14.(b)
15.(c)
16.(a)
17.(a)
18.(a)
19. (b}
20. (c)
21. (d)
22.(d)
23. (a)
24. (d)
25. (b}
26.(c)

27.(a)
28.(b)

29.(a)
30.(a)
31.(b)
32.(c)
33.(a)
34. (d)
35. (d)
36. (d)
37.(b)
38. (a)
39.(c)
40. (d)



41.(a)
42.(d)
43.(c)
44.(c)
45.(c)
46. (c)
47.(b)
48. (d)
49.(c)
50. (b)
51.(d)
52.(d)
53.(a)
54.(b)
55.(d)






