CHAPTER

LINE

Direction for Question 1 : Data is provided followed
by two statements — | and Il — both resulting in a value,
say | and Il. As your answer,

Mark (a) if I > II.
Mark (b) if I <ILI.
Mark (c) if [ =11.
Mark (d) if nothing can be said.

1. k1, kz, k3 are parallel lines. AD =2 cm, BE =8 cm
and CF =32 cm.

A \ D
B E\\ K,

K,
C F \

. (AB) x (EF)
Il. (BC)x (DE)

Direction for Question 2 : The question is followed by
two statements. As the answer,

Mark (a) if the question can be answered with the help
of statement | alone,

Mark (b) if the question can be answered with the help
of statement Il, alone,

Mark (c) if both, statement | and statement Il are needed
to answer the question, and

Mark (d) if the question cannot be answered even with
the help of both the statements.

2. Is segment PQ greater than segment RS?

. PB>RE,BQ=ES.

Il. B is a point on PQ, E is a point on RS.
Direction for Question 3: The question is followed by
two statements. As the answer,

Mark:

(a) if the question can be answered by any one of the
statements alone, but cannot be answered by using
the other statement alone.

(b) if the question can be answered by using either
statement alone.
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(c) if the question can be answered by using both the
statements together, but cannot be answered by
using either statement alone.

(d) if the question cannot be answered even by using
both the statements together.
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3. Aline graph on a graph sheet shows the revenue for
each year from 1990 through 1998 by points and
joins the successive points by straight-line
segments. The point for revenue of 1990 is labelled
A, that for 1991 as B, and that for 1992 as C. What
is the ratio of growth in revenue between 1991-92
and 1990-91?

I.  Theangle between AB and X-axis when measured
with a protractor is 40°, and the angle between
CB and X-axis is 80°.

Il. The scale of Y-axis is 1 cm = Rs. 100

TRIANGLE

1991

1. A man starting at a point walks one km east, then
two km north, then one km east, then one km north,
then one km east and then one km north to arrive at
the destination. What is the shortest distance from
the starting point to the destination?

@) 22 km (b) 7 km
(€) 3v/2 km (d) 5 km

1993

Directions for Questions 2 and 3: Use the following
information:

ABC forms an equilateral triangle in which B is 2 km
from A. A person starts walking from B in a direction
parallel to AC and stops when he reaches a point D
directly east of C. He, then, reverses direction and walks
till he reaches a point E directly south of C.

2. ThenDis
(@) 3 km east and 1 km north of A
(b) 3 km eastand /3 km north of A
(c) /3 km eastand 1 km south of A
(d) /3 km west and 3 km north of A
3. The total distance walked by the person is
(@) 3km (b) 4 km
(c) 243 km (d) 6 km
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Direction for Question 4 : Data is provided followed
by two statements — | and Il — both resulting in a value,
say | and Il. As your answer,

Mark (a) if I > 1.
Mark (b) if I <1I.
Mark (c) if I =11.
Mark (d) if nothing can be said.

4. In AACD, AD = AC and «C =2ZE.The distance
between parallel lines AB and CD is h. Then
I.  Area of parallelogram ABCD

Il. Areaof AADE
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5. Which one of the following cannot be the ratio of
angles in a right-angled triangle?
(@ 1:2:3 b)y1:1:2
(c)1:3:6 (d) None of these

6. AB L BC, BD L AC and CE bisects ZC, ZA = 30°.
Then whatis ZCED?

(@) 30° (b) 60°
(c) 45° (d) 65°

7. The sides of a triangle are 5, 12 and 13 units.
Arectangle is constructed, which is equal in area to
the triangle, and has a width of 10 units. Then the
perimeter of the rectangle is

(@) 30 units (b) 36 units
(c) 13 units (d) None of these

8. The length of a ladder is exactly equal to the height
of the wall it is leaning against. If lower end of the
ladder is kept on a stool of height 3 m and the stool
is kept 9 m away from the wall, the upper end of the
ladder coincides with the top of the wall. Then the
height of the wall is

(@ 12m (b) 15m

(c) 18m (d) 11m
Directions for Question 9: The question is followed
by two statements, | and Il. Mark the answer as:

(@) if the question can be answered with the help of
statement | alone.

(b) if the question can be answered with the help of
statement Il alone.

(c) if both statement | and statement |l are needed to
answer the question.

(d) if the question cannot be answered even with the
help of both the statements.

9. What is the area of the triangle?
I.  Two sides are 41 cm each.
Il. The altitude to the third side is 9 cm long.
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10. If ABCD is a square and BCE is an equilateral
triangle, what is the measure of ZDEC?

A B
E
D C
(@) 15° (b) 30°
(c) 20° (d) 45°

11. In AABC, /B is aright angle, AC =6 cm, and D is
the mid-point of AC. The length of BD is

A
D
B C
(@ 4cm (b) \/6 cm
(c) 3cm (d) 3.5cm

12. In AABC, points P, Q and R are the mid-points of
sides AB, BC and CA respectively. If area of
AABC is 20 sq. units, find the area of APQR.

(b) 5V3 sq. units

(d) None of these

(@) 10 sq. units
(c) 5 sq. units



Directions for Questions 13 and 14: Answer the
questions based on the following information.

A cow is tethered at point A by a rope. Neither the rope
nor the cow is allowed to enter AABC.

B

C
ZBAC =30°

I(AB)=1(AC)=10m

13. What is the area that can be grazed by the cow if
the length of the rope is 8 m?

(a) 134n%sq.m (b) 1217sq. m

176n
(d) —3 sa.m

14. What is the area that can be grazed by the cow if
the length of the rope is 12 m?

(c) 132nsg. m

(@) 1337:% sq. m (b) 121nsq. m

176x
3

Direction for Question 15: The question is followed by
two statements, | and Il. Answer the question based on
the statements and mark the answer as:

(c) 132nsg. m (d) sq. m

(a) if the question can be answered with the help of
any one statement alone but not by the other
statement.

(b) if the question can be answered with the help of either
of the statements taken individually.

(c) if the question can be answered with the help of both
statements together.

(d) if the question cannot be answered even with the help
of both statements together.

15. Find the length of AB if
ZYBC = ZCAX = £LYOX =90°.

Y

[ ~.C
B
©) A X

I. Radius of the arc is given.
Il. OA=5
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16. What is the number of distinct triangles with integral
valued sides and perimeter 14?

(@) 6 (b) 5
(c) 4 d) 3
17. Ifa, band c are the sides of a triangle, and a2 + b? + ¢?
= bc + ca + ab, then the triangle is
(a) equilateral
(b) isosceles
(c) right-angled
(d) obtuse-angled
18. E

G

A B - b
In the figure above, AB = BC = CD = DE = EF =
FG = GA. Then #DAE is approximately

(a) 15° (b) 20°

(c) 30° (d) 25°

19. 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, 3 km north of
the north gate, and it can just be seen from a point 9
km east of the south gate. What is the diameter of
the wall that surrounds the city?

(@) 6 km (b) 9km
(c) 12km (d) None of these
20. D C
A E F B

In the above diagram, ABCD is a rectangle with
AE = EF = FB. What is the ratio of the areas of
ACEF and that of the rectangle?

(@) ®) —

8
(c) (d) None of these

O~ |~
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21. Aladder leans against a vertical wall. The top of the
ladder is 8 m above the ground. When the bottom of
the ladder is moved 2 m farther away from the wall,
the top of the ladder rests against the foot of the
wall. What is the length of the ladder?

(@ 10m (b) 15m
(c) 20m d) 17m

22. Euclid has a triangle in mind. Its longest side has
length 20 and another of its sides has length 10. Its
area is 80. What is the exact length of its third side?
(@) 260 (b) 250
(c) V240 (d) 270

23. In ADEF shown below, points A, B and C are
taken on DE, DF and EF respectively such
that EC = AC and CF = BC. If ZD=40°, then
/ACB =
(a) 140° (b) 70°
(c) 100° (d) None of these

24. Based on the figure below, what is the value of x, if
y =107

z
X+4
4
y
x—3
(a) 10 (b) 11
(c) 12 (d) None of these
2002
25. In AABC, the internal bisector of ZA meets BC

at D. If AB =4, AC =3 and /A =60°, then the
length of AD is

@ 23 o 20
© 158 @ &3

8 7

26.

In the figure given below, ABCD is a rectangle. The
area of the isosceles right triangle ABE =7 cm?;
EC = 3(BE). The area of ABCD (in cm?) is

A

D
B E C
(@) 21 cm? (b) 28 cm?
(c) 42 cm? (d) 56 cm?
2003(R)
27. In the figure (not drawn to scale) given below, P is a

28.

point on AB such that AP : PB =4 : 3. PQ is
paralleltoAC and QD is parallel to CP.In AARC, ZARC
=90° andin APQS, ~PSQ =90°.Thelength of QS
is 6 cm. What is the ratio of AP : PD?

C
7
A ) D B
(@ 10:3 (b) 2:1
() 7:3 (d) 8:3

In the figure (not drawn to scale) given below, if
AD = CD =BC and /BCE =96°, how much is the
value of ~.DBC?

E
Y 96°
A D B
(@) 32°
(b) 84°
(c) 64°

(d) Cannotbe determined

29.

In the triangle ABC, AB =6, BC=8and AC =10.A
perpendicular dropped from B, meets the side AC at
D. Acircle of radius BD (with center B) is drawn. If
the circle cuts AB and BC at P and Q respectively,
the AP:QC is equal to
@ 1:1

(c) 4:1

—_~
Q T
= =
o N



30. Inthe diagram given below,
/ABD = ~CDB = #/PQD =90°.
IfAB:CD=3:1, theratioof CD:PQis

A
C
P
B Q D
(@) 1:0.69 (b) 1:0.75
(c) 1:0.72 (d) None of the above

Direction for Question 31: The question is followed by
two statements, Aand B. Answer the question using the
following instructions.

Choose (a) if the question can be answered by one of
the statements alone but not by the other.

Choose (b) if the question can be answered by using
either statement alone.

Choose (c) if the question can be answered by using
both the statements together, but cannot be
answered by using either statement alone.

Choose (d) if the question cannot be answered even by
using both the statements together.

31. D, E, F are the mid points of the sides AB, BC and
CA of triangle ABC respectively. What is the area of
DEF in square centimeters?

A. AD=1cm,DF =1cmand perimeter of DEF =3 cm

B. Perimeter of ABC = 6 cm, AB = 2 cm and
AC=2cm.

32. Afather and his son are waiting at a bus stop in the
evening. There is a lamp post behind them. The lamp
post, the father and his son stand on the same
straight line. The father observes that the shadows
of his head and his son's head are incident at the
same point on the ground. If the heights of the lamp
post, the father and his son are 6 metres, 1.8 metres
and 0.9 metres respectively, and the father is standing
2.1 metres away from the post then how far
(in metres)is son standing form his father?

(@ 0.9 (b) 0.75
(c) 0.6 (d) 0.45
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33. Consider the triangle ABC shown in the following figure
where BC =12 cm, DB =9 cm, CD =6 cm and

ZBCD = ZBAC

Geometry and Mensuration [JEEJ}

A
D
9
6
B
12 c
What is the ratio of the perimeter of AADC to that of
the ABDC?
7 o 8
@ g ®) 3
6 N
© 35 @ 3

2008

34. Consider obtuse-angled triangles with sides 8 cm,
15 cm and x cm. If x is an integer, then how many
such triangles exist?

(@ 5 (b) 21
(c)10 (d) 15
(e) 14

MEMORY BASED QUESTIONS

35. Inthe given figure, ABC is an isosceles triangle with
AB =AC. If AE =AF and angle BAE = 30°, then what
is the value of angle FEC?

A

(@)

B E
@) 15°
(c) 60°

2013

36. E is a point on the side AB of a rectangle ABCD,
the adjacent sides of which are in the ratio 2 : 1. If
/AED = ZDEC, then what is the measure of ZAED?

(@) 15° (b) 45°
() 75° (d) Either (a) or (c)

2014

37. The length of the hypotenuse of a right-angled triangle
is 240 units. The perimeter of the given triangle is a
perfect square. If the perimeter of the given triangle is
greater than 550 units, then which of the following can
be the length of a side of the given right-angled triangle?

(@) 192 units (b) 168 units
(c) 144 units (d) Both (a) and (c)

(b) 30°
(d) Cannotbe determined
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38.

39.

Let S be an arbitrary point on the side PQ of an
acute-angled APQR. Let T be the point of intersection
of QR and the straight line PT drawn parallel to SR
through P. Let U be the point of intersection of PR
and the straight line QU drawn parallel to SR through
Q. If PT = a units and QU = b units, then the length
of SR is

a+b | a-b .
(@) ab units (b) Wumts

ab . ab .
(c) munlts (d) Eumts

The bisector of Z/BAC of AABC cuts BC at D and
the circumcircle of the triangle at E. If DE = 3 cm,
AC =4 cm and AD =5 cm, then the length of AB is

(b) 8cm
(d) 10cm

(@ 7cm
(c) 9cm

40.

41.

42.

B H I C

Through point P, lines are drawn parallel to the sides
of triangle ABC. The areas of the APED, APFG and
APHI are 9, 16 and 49 sq. cm respectively. Find the
area (in sg. cm) of triangle ABC.

An isosceles right angled triangle with length of its
equal sides being 30 cm, is rotated 180° about its
centroid to form a new triangle. Find the area of the
region common to the original and the new triangles.
(@) 275sg.cm

(b) 300 sg.cm

(c) 375sg.cm

(d) 350 sg.cm

AABC is a right angled triangle, with «B = 90°, AB =
20 cm and BC = 21cm. A circle with centre O is
inscribed in triangle ABC. OD, OE and OF are
perpendiculars drawn on the sides AB, BC and CA
respectively. Find the ratio of the area of the quadrilateral
FOEC to the area of the quadrilateral ADOF.

(@ 15:14

b) 14:15

c)12: 11

(
(
d)7:5

43. In the figure given below, AD = AE = 4 cm and

BD = CE = 2 cm. If BC is a straight line and
</ADE = 60°, find the length of AB.

A
B C
D E
(@) 27 cm (b) 5cm
(€) 25 cm (d) None of these

44. In anisosceles triangle ABC shown below, AB =AC,

DE || BC, ZADF =30° and «DFE =70°. If DF =4 cm,
then find the length of DE.

(@ 2cm

(c) 2\/5 cm

(b) 4 cm
(d) 4\/5 cm

2018 Slot 1

45. Given an equilateral triangle T1 with side 24 cm, a

second triangle T2 is formed by joining the midpoints
of the sides of T1. Then a third triangle T3 is formed
by joining the midpoints of the sides of T2.
If this process of forming triangles is continued,
the sum of the areas, in sq cm, of infinitely many
such triangles T1, T2, T3,... will be

(a) 24843 (b) 19243
(c) 188v3 (d) 164/3

2018 Slot 2

46. Atriangle ABC has area 32 sq units and its side BC,

of length 8 units, lies on the line x = 4. Then the
shortest possible distance between A and the point
(0,0)is

(a) 8 units (b) 4 units

(c) 22 units (d) 4+/2 units



QUADRILATERALS

1. A square is drawn by joining the midpoints of the
sides of a given square. A third square is drawn
inside the second square in the same way and this
process is continued indefinitely. If side of the first
square is 8 cm, the sum of the areas of all the squares
such formed (in sq.cm.)is
(a) 128
(c) 96

1991

Direction for Question 2 : The question is followed by
two statements. As the answer,

Mark (a) if the question can be answered with the help
of statement | alone,

Mark (b) if the question can be answered with the help
of statement Il alone,

Mark (c) if both the statement | and statement Il are
needed to answer the question, and

Mark (d) if the question cannot be answered even with
the help of both the statements.

2. What is the area under the line GHI — JKL in the
given quadrilateral OPQR, knowing that all the small
spaces are squares of the same area?

I.  Length ABCDEQ is greater than or equal to 60.
Il. Area OPQR s less than or equal to 1512.

(b) 120
(d) None of these

P E Q
C D
A B
G m K L
R
© I J

3. Letthe consecutive vertices of a square Sbe A, B, C
&D. LetE, F & G be the mid-points of the sides AB,
BC & AD respectively of the square. Then the ratio
of the area of the quadrilateral EFDG to that of the
square S is nearest to

@) 1/2
(c) 1/4

4. Four friends start from four towns, which are at the
four corners of an imaginary rectangle. They meet at
a point which falls inside the rectangle, after travelling
distances of 40, 50 and 60 metres. The maximum
distance that the fourth could have traveled is
(approximately) ....

(a) 67 metres
(c) 22.5 metres

(b) 1/3
(d) 1/8

(b) 52 metres
(d) Cannotbe determined

Geometry and Mensuration

5. ABCD is a square of area 4, which is divided into
four non-over lapping triangles as shown in figure.
Then the sum of the perimeters of the triangles is

A B

D C
(@) 8(2+2) (b) 8(1+~2)
(c) 4(1+12) (d) 4(2+2)

6. Inthe adjoining figure, AC+AB =5AD and AC —AD =8.
Then the area of the rectangle ABCD is

D C
A B
(a) 36 (b) 50
(c) 60 (d) Cannotbe answered

Direction for Question 7: The question is followed by
two statements, | and Il. Mark the answer as:

(@) if the question can be answered with the help of
statement | alone.

(b) if the question can be answered with the help of
statement Il alone.

(c) if both statement | and statement Il are needed to
answer the question.

(d) if the question cannot be answered even with the
help of both the statements.

7. What is the length of rectangle ABCD?
I. Area of the rectangle is 48 square units.
Il. Length of the diagonal is 10 units.

8. The adjoining figure shows a set of concentric
squares. If the diagonal of the innermost square is
2 units, and if the distance between the corresponding
corners of any two successive squares is 1 unit, find
the difference between the areas of the eighth and
the seventh squares, counting from the innermost
square.

]

(a) 10V2 sq. units
(c) 352 sq. units

(b) 30 sq. units
(d) None of these
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9. Inarectangle, the difference between the sum of the
adjacent sides and the diagonal is half the length of
the longer side. What is the ratio of the shorter to
the longer side?

(@) \3:2 o) 1:3
(c)2:5 (d) 3:4

10. Inthe given figure, EADF is arectangle and ABC is a
triangle whose vertices lie on the sides of EADF and
AE = 22, BE = 6, CF = 16 and BF = 2. Find the
length of the line joining the mid-points of the sides

AB and BC.
E 22 A
6
B
2
F 16 Cc D
(@) 442 (b) 5
(c) 3.5 (d) None of these
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Directions for Questions 11 and 12: Answer the
questions based on the following information.

Arectangle PRSU, is divided into two smaller rectangles
PQTU, and QRST by the line TQ. PQ =10 cm.

QR =5 cm and RS = 10 cm. Points A, B, F are within
rectangle PQTU, and points C, D, E are within the
rectangle QRST. The closest pair of points among the
pairs (A, C), (A, D), (A, E), (F, C), (F, D), (F, E), (B, C),

(B, D), (B, E)are10+/3 cm apart.

11. Which of the following statements is necessarily true?

(@) 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 the above

12. AB > AF > BF ; CD > DE >CE ; and BF = 6/5 cm,
Which is the closest pair of points among all the six
given points?
(@ B, F
(c) A, B

13. A square, whose side is 2 m, has its corners cut
away so as to form an octagon with all sides equal.
Then the length of each side of the octagon, in
metres, is

(b) C,D
(d) None of these

V2 2
(a) 21 (b) 7241

2 V2
(c) 21 (d) 21

14. 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

@ (b)

Alw wiN

(c) (d)

Directions for Questions 15 and 16: Answer the
questions based on the following diagram.

A E F N

B C H K L M

In the above diagram, ~ABC=90° = ZDCH = ZDOE
= ZEHK = ZFKL = ZGLM = ZLMN AB = BC = 2CH
=2CD=EH=FK=2HK=4KL =2LM = MN

15. The magnitude of Z/FGO =

(@) 30° (b) 45°
(c) 60° (d) None of these
16. Whatis the ratio of the areas of the two quadrilaterals
ABCD to DEFG?
(@ 1:2 (b) 2:1
(c)12:7 (d) None of these

17. Avertical tower OP stands at the center O of a square
ABCD. Let h and b denote the length OP and AB

respectively. Suppose ZAPB=60° then the
relationship between h and b can be expressed as

(@) 2b? = h2
(b) 2h? = b2
(c) 3b2 = 2h?
(d) 3h2 = 2b2



18. An equilateral triangle BPC is drawn inside a square
ABCD. What is the value of the angle APD in

degrees?

(@) 75 (b) 90
(c) 120 (d) 135
(e) 150

Direction for Question 19: The question is followed by
two statements A and B. Indicate your response based
on the following directives.

Mark (a) if the questions can be answered using Aalone

but not using B alone.

Mark (b) if the question can be answered using B alone

but not using A alone.

Mark (c) if the question can be answered using Aand B

together, but not using either A or B alone.

Mark (d) if the question cannot be answered even using

Aand B together.

19. Rahim plans to draw a square JKLM with point O on
the side JK but is not successful. Why is Rahim
unable to draw the square?

A : The length of OM is twice that of OL.

B : The length of OM is 4 cm.
MEMORY BASED QUESTIONS
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20. Inthe figure given below, a tangent is drawn at point
P on a circle of radius 1 cm. A and B are two points
on the tangent and ABCD is a rectangle, where C
and D are two points on the circumference of the
circle. What is the approximate area (in cm?) of the
rectangle ABCD if 2AB = BC?

C

A b B
(@) 1.77 (b) 1.50
(c) 1.83 (d) 1.60

21. In the figure given below ABCD is a square of side 4
cm. P is the midpoint of AD and is joined with vertex
B. Aperpendicular is drawn from vertex C on BP, which

intersects BP at point E. Whatis the area of ABEC?

Geometry and Mensuration [JEEJ}

A P D
E
B @
(@) 6.4 cm? (b) 4 cm?
(c) 3.2cm? (d) None of these

22. Inthe figure given below ABCD is a rectangle. The ratio

of the length of EB to the length of BF is 2 : /3. What
is the ratio of the length of BF to the length of FC?

A D
30°
30°
E 30°
B F C
(b) 243:2

(@) 9:5V3
(c)2:3
2012

23. Arectangle with perimeter 88 m is partitioned into 5
congruent rectangles, as shown in the diagram given
below. The perimeter of each of the congruent
rectangles is

(d) None of these

(@ 20m (b) 32m
(c) 48 m (d) 40m

24. A trapezium DEFG is circumscribed about a circle
that has centre at C. If DM =1 cm, GN =4 cm and

the measure of Z/DEF = ZEFG = 90°, then find the
radius of the circle.

(@ 2cm
(c) 2.25¢cm (d
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25. How many rectangles with integral sides are possible
where the area of the rectangle equals the perimeter
of the rectangle?

(@) One (b) Three
(c) Two (d) Infinitely many

26. ABCD is a rectangle with points E and F lying on
sides AB and CD respectively. If the area of
quadrilateral AEFD equals the area of quadrilateral
CBEF, then which of the following statements is
necessarily false with respect to the rectangle
ABCD?
(@) Length of AE is always equal to the length of CF.

(b) If the length of BC is 4 units, then the smallest
integral length of EF is 5 units.

(c) Length of AE is equal to the length of DF.
(d) ZAEF = ZEFC.

2015

27. ABCD is an isosceles trapezium with BC =AD =10
units, AB = 2 units and CD = 14 units. The mid-
points of the sides of the trapezium are joined to
form a quadrilateral PQRS. Find the ratio of the area
of the circle inscribed in the quadrilateral PQRS to
the area of trapezium ABCD.

3 , 3
b 75

®|a

© 5 @

28. ABCD is a quadrilateral inscribed in a circle with
centre O. If Z/COD = 120 degrees and #BAC = 30
degrees, then the value of Z/BCD (in degrees) is

29. In a parallelogram ABCD of area 72 sq cm, the sides
CD and AD have lengths 9 cm and 16 cm,
respectively. Let P be a point on CD such that AP is
perpendicular to CD. Then the area, in sq cm, of
triangle APD is

(a) 323 (b) 1843

(c) 123 (d) 2443

30. Points E, F, G, H lie on the sides AB, BC, CD, and
DA, respectively, of a square ABCD. If EFGH is also
a square whose area is 62.5% of that of ABCD and
CG is longer than EB, then the ratio of length of EB
tothat of CG is
(@1:3 (b)3:8
(c)4:9 (dy2:5

2018 Slot 2

31. From a rectangle ABCD of area 768 sq cm, a
semicircular part with diameter AB and area
721 sq cm is removed. The perimeter of the leftover
portion, in cm, is
(a)80+ 167 (b) 82 + 24n
(c) 86 + 8= (d) 88 +12n

32. Aparallelogram ABCD has area 48 sqcm. If the length
of CD is 8 cm and that of AD is s cm, then which one
of the following is necessarily true?

(@) 5<s<7 (b)s#6
(c)s=6 (d)ys<6
33. The area of arectangle and the square of its perimeter

are in the ratio 1 : 25. Then the lengths of the shorter
and longer sides of the rectangle are in the ratio

(@)2:9 (b) 1:3
(c)3:8 (d)1:4
POLYGONS

1993

Direction for Question 1 : The question is followed by
two statements. As the answer,

Mark (a) if the question can be answered with the help
of statement | alone,

Mark (b) if the question can be answered with the help
of statement Il, alone,

Mark (c) if both, statement | and statement Il are needed
to answer the question, and

Mark (d) if the question cannot be answered even with
the help of both the statements.

1. What is the area of a regular hexagon?

I.  Thelength of the boundary line of the hexagon is
36 cm.

Il. The area of the hexagon is 6 times the area
of an equilateral triangle formed on one of the
sides.

2. There is a circle of radius 1 cm. Each member of a
sequence of regular polygons S1(n),n=4,5,6, ...,
where n is the number of sides of the polygon, is
circumscribing the circle: and each member of the
sequence of regular polygons S2(n), n=4,5, 6, ...
where n is the number of sides of the polygon, is
inscribed in the circle. Let L1(n) and L2(n) denote
the perimeters of the corresponding polygons of S1(n)

on L1(13)+ 27}

and S2(n), th
L2(17)



(a) greaterthan %and less than 1

(b) greater than 1 and less than 2
(c) greaterthan 2

e
(d) less than 2

Direction for Question 3: The question is followed by
two statements | and II.

Mark:

(a) if the question can be answered by any one of the
statements alone, but cannot be answered by using
the other statement alone.

(b) if the question can be answered by using either
statement alone.

(c) if the question can be answered by using both the
statements together, but cannot be answered by
using either statement alone.

(d) if the question cannot be answered even by using
both the statements together.

3. Mr X starts walking northwards along the boundary
of a field from point A on the boundary, and after
walking for 150 m reaches B, and then walks
westwards, again along the boundary, for another
100 m when he reaches C. What is the maximum
distance between any pair of points on the boundary
of the field?

I. The field is rectangular in shape.

Il. Thefield is a polygon, with C as one of its vertices
and A as the mid-point of a side.

2003(R)

4. LetABCDEF be a regular hexagon. What is the ratio
of the area of the A ACE to that of the hexagon
ABCDEF?

(@) (b)

WIN W=
|l N|=

()
2003(L)

5. Each side of a given polygon is parallel to either the
Xorthe Y axis. Acorner of such a polygon is said to
be convex if the internal angle is 90° or concave if
the internal angle is 270°. If the number of convex
corners in such a polygon is 25, the number of
concave corners must be

(@) 20 (b) 0
() 21 (d) 22

(d)

Geometry and Mensuration |[EREl

6. In the figure below, ABCDEF is a regular hexagon
and /AOF =90°. FO s parallel to ED. What is the

ratio of the area of the triangle AOF to that of the
hexagon ABCDEF?

A B
F o) C
E D
1 1
@ 1 ) g
1 il

MEMORY BASED QUESTIONS

7. ABCDEF is a regular hexagon with AB =5 cm. Nine
line segments are drawn in the hexagon in such a
way that AB, DE and these line segments form eleven
equidistant parallel lines. If the ends of each of the
line segments lie on the perimeter of the hexagon,
then what is the sum (in cm) of the lengths of the
nine line segments?

(a) 80 (b) 60
(c) 70 ) 75

2010

8. In the figure given below, ABCDEF is a regular
hexagon whose diagonals intersect at point O. G is
the centroid of triangle AOF and L is the midpoint of
FO. The line segment HK joins the midpoints of AB
and CD. Find the ratio of the shaded area marked ‘x’
to the shaded area marked ‘y’.

G y

A H B
@3:7 (b)2:9
€ 2:5 () 3: 11
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9. Inthe regular hexagon shown below, what is the ratio
of the area of the smaller circle to that of the bigger

circle?
@) 3:7+2V3 (b) 3:7++/3
(€) 3:16+4+/3 d) 3:7+43

10. In a regular polygon, the number of diagonals is ‘k’
times the number of sides. If the interior angle of the

polygon is 0, then the value of k is

30-n 2(36-m)
@ 3x=0) ® =5
2(n—0) (x-0)
© 30 @ 2@

2017

11. Let ABCDEF be a regular hexagon with each side of
length 1 cm. The area (in sq cm) of a square with AC
as one side is

(a) 32 (€)3
(c) 4 (d) V3
CIRCLE

Direction for Question 1: The question is followed by
two statements. As the answer,

Mark (a) if the question can be answered with the help
of statement | alone,

Mark (b) if the question can be answered with the help
of statement Il alone,

Mark (c) if both the statement | and statement Il are
needed to answer the question, and

Mark (d) if the question cannot be answered even with
the help of both the statements.

1. What is the radius of the circle?
|. Ratio of its area to circumference is > 7.

Il. Diameter of the circle is < 32.

2. Acircle is inscribed in a given square and another
circle is circumscribed about the square. What is
the ratio of the area of the inscribed circle to that of
the circumscribed circle?

(@ 2:3 (b) 3:4
(c)1:4 d)1:2

3. Aone rupee coin is placed on a table. The maximum
number of similar one rupee coins which can be
placed on the table, around it, with each one of them
touching it and only two others is
(@ 8 (b) 6
(c) 10 (d) 4

4. Three identical cones with base radius r are placed
on their bases so that each is touching the other two.
The radius of the circle drawn through their vertices is

(@) smallerthanr
(b) equaltor
(c) largerthanr
(d) depends on the height of the cones.
5. The line AB is 6 metres in length and is tangent to
the inner one of the two concentric circles at point

C. It is known that the radii of the two circles are
integers. The radius of the outer circle is

A

(@) 5metres (b) 4 metres

(c) 6 metres (d) 3 metres

1995

6. PQRS is a square. SR is a tangent (at point S) to
the circle with centre O and TR = OS. Then the ratio
of area of the circle to the area of the square is

b s/ o
T,
Q R
T 11
@ 5 ) =
3 7
© - @



7. In the given figure, AB is diameter of the circle and
points C and D are on the circumference such that
«ZCAD =30° and ZCBA =70°. What is the measure

of Z~ACD?
D C
A B
(a) 40° (b) 50°
(c) 30° (d) 90°

1996

8. From a circular sheet of paper with a radius 20 cm,
four circles of radius 5 cm each are cut out. What is
the ratio of the uncut to the cut portion?

(@ 1:3 (b) 4:1
(c) 3:1 (d) 4:3

9. The figure shows a circle of diameter AB and radius
6.5 cm. If chord CAis 5 cm long, find the area of

AABC.
C
A B
(@) 60sg.cm (b) 30 sg.cm
(c) 40 sg.cm (d) 52 sq.cm

10. The figure shows the rectangle ABCD with a
semicircle and a circle inscribed inside in it as shown.
What is the ratio of the area of the circle to that of
the semicircle?

A B

D/\%C

(b) 2(/2-1)?:1
(d) None of these

@ (vV2-1)72:1
©) (V2-1?2:2

Direction for Question 11: The question is followed by
two statements, | and Il. Mark the answer as:

(a) ifthe question cannot be answered even with the help
of both the statements taken together.

(b) if the question can be answered by any one of the
two statements.

Geometry and Mensuration |[ERE]

(c) if each statement alone is sufficient to answer the
question, but not the other one (E.g. statement | alone
is required to answer the question, but not statement
Il and vice versa).

(d) if both statements | and |l together are needed to
answer the question.

11. Atractor travelled a distance 5 m. What is the radius
of the rear wheel?

I.  The front wheel rotates ‘N’ times more than the
rear wheel over this distance.

Il. The circumference of the rear wheel is ‘t’ times

that of the front wheel.
1997
12.
C
A B
D

AB is the diameter of the given circle, while points C
and D lie on the circumference as shown. IfAB is 15
cm,ACis 12 cm and BD is 9 cm, find the area of the
quadrilateral ACBD.

(@) 54n sq.cm (b) 2167 sq. cm

(d) None of these

13. In the adjoining figure, points A, B, C and D lie on the
circle. AD =24 and BC = 12. What is the ratio of the

area of ACBE to that of AADE?

(c) 162n sq. cm

B D
C A
(@ 1:4
b)y1:2
(c)1:3
(

d) Datainsufficient
14. The sum of the areas of two circles, which touch each

other externally, is 153 . If the sum of their radii is
15, find the ratio of the larger to the smaller radius.

(@ 4
(b) 2
(c) 3
(d) None of these
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15. Three circles, each of radius 20, have centres at P,
Q and R. Further, AB =5, CD =10 and EF = 12.
What is the perimeter of APQR?

‘='
A\;'A
(@) 120 (b) 66
(c) 93 (d) 87
16. Fouridentical coins are placed in a square. For each
coin the ratio of area to circumference is same as

the ratio of circumference to area. Then find the area
of the square that is not covered by the coins.

/

Directions for Questions 17 and 18: Each question is
followed by two statements, | and Il. Answer the questions
based on the statements and mark the answer as:

(a) if the question can be answered with the help of any
one statement alone but not by the other statement.

(b) if the question can be answered with the help of either
of the statements taken individually.

(c) if the question can be answered with the help of both
statements together.

(d) if the question cannot be answered even with the help
of both statements together.

17. There are two concentric circles C, and C, with radii
r, and r,. The circles are such that C, fully encloses
C,. Then what is the radius of C,?
l.

The difference of their circumference is k cm.
Il. The difference of their areas is m sq. cm.

18. Acircle circumscribes a square. What is the area of
the square?

I. Radius of the circle is given.

Il. Length of the tangent from a point 5 cm away
from the centre of the circle is given.

19. The figure below shows two concentric circles with
centre O. PQRS is a square inscribed in the outer
circle. It also circumscribes the inner circle, touching
it at points B, C, D and A. What is the ratio of the
perimeter of the outer circle to that of polygon ABCD?

P B Q

A /O\ C

NG
@ = ) o
© @ =

Direction for Questions 20: The question is followed by
two statements | and II.

Mark:

(a) if the question can be answered by any one of the
statements alone, but cannot be answered by
using the other statement alone.

(b) if the question can be answered by using either
statement alone.

(c) if the question can be answered by using both the
statements together, but cannot be answered by using
either statement alone.

(d) if the question cannot be answered even by using
both the statements together.

20. There s a circle with centre C at the origin and radius
rcm. Two tangents are drawn from an external point
D at a distance d cm from the centre. What are the
angles between each tangent and the X-axis?
I.  The coordinates of D are given.

Il. The X-axis bisects one of the tangents.

2000

21. Consider a circle with unit radius. There are seven

adjacent sectors, S,, S,, S,, ... , S,, in the circle

1
such that their total area is § of the area of the

circle. Further, the area of the jth sector is twice that
of the (j — 1)th sector, forj =2, ..., 7. What is the
angle, in radians, subtended by the arc of S, at the
centre of the circle?

o b T
@ 508 ®) 2040
T T

©) To016 @) 1524



Directions for Questions 22 and 23: Each question is
followed by two statements, | and Il. Answer each question
using the following instructions.

Mark the answer as:

(a) if the question can be answered by one of the
statements alone, but cannot be answered by using
the other statement alone.

(b) if the question can be answered by using either
statement alone.

(c) if the question can be answered by using both the

statements together, but cannot be answered by using
either statement alone.

—
o
-

if the question cannot be answered even by using
both statements together.

22. APQR has ZPRQ = 90°. What is the value of
PR + RQ?
|.  Diameter of the inscribed circle of the APQR is

equal to 10 cm.
Il. Diameter of the circumscribed circle of the APQR
is equal to 18 cm.

23. ‘O’ is the centre of two concentric circles, AE is a
chord of the outer circle and it intersects the inner
circle at points ‘B’ and ‘D’. ‘C’ is a point on the chord
in between ‘B’ and ‘D’.

What is the value of AC/CE?

I. BC/ICD=1

Il. Athird circle intersects the inner circle at ‘B’ and
‘D’ and the point ‘C’ is on the line joining the
centres of the third circle and the inner circle.

24. The length of the common chord of two circles of
radii 15 cm and 20 cm, whose centres are

25 cm apart, is
(@) 24cm (b) 25 cm
(c) 15¢cm (d) 20 cm

25.

A D B
In the above figure, ACB is a right-angled triangle.
CD is the altitude. Circles are inscribed within the
AACD and ABCD. P and Q are the centres of the
circles. The distance PQ is

Geometry and Mensuration [ERE]

26. In the figure below (not drawn to scale), rectangle
ABCD is inscribed in the circle with centre at O. The
length of side AB is greater than side BC. The ratio
of the area of the circle to the area of the rectangle
ABCD is ©:+/3 . The line segment DE intersects
AB at E such that ~,ODC = ZADE.

The ratio AE : AD is

Al_E B

—

D C
@ 1:/3 (b) 1:~/2
(© 1:243 @ 1:2

27. In the figure given below (not drawn to scale), A, B
and C are three points on a circle with centre O. The
chord BA is extended to a point T such that CT
becomes a tangent to the circle at point C.

If Z/ATC =30° and <ACT = 50°, then the angle
Z/BOA is

(d) not possible to determine

28. There are two concentric circles such that the area
of the outer circle is four times the area of the inner
circle. Let A, B and C be three distinct points on
the perimeter of the outer circle such that AB and
AC are tangents to the inner circle. If the area of
the outer circle is 12 square centimeters then the
area (in square centimeters)of the triangle ABC

would be
9
@ w12 ®)
9v3 63
(©) f (d) Tf
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29. In the figure below, AB is the chord of a circle with
center O. AB is extended to C such that BC = OB.
The straight line CO is produced to meet the circle
atD. If ZACD =ydegrees and ZAOD =x degrees
such that x = ky, then the value of k is

A
B
D o
0 C
(@3 (b) 2
(c) 1 (d) None of the above

Direction for Question 30: The question is followed by
two statements, A and B. Answer the question using the
following instructions.

Choose (a) if the question can be answered by one of
the statements alone but not by the other.

Choose (b) if the question can be answered by using
either statement alone.

Choose (c) if the question can be answered by using
both the statements together, but cannot be
answered by using either statement alone.

Choose (d) if the question cannot be answered even by
using both the statements together.

30. AB is a chord of a circle. AB = 5 cm. A tangent
parallel to AB touches the minor arc AB at E. What
is the radius of the circle?

A. AB is not a diameter of the circle.
B. The distance between AB and the tangent at

E is 5 cm.
2004

Directions for Questions 31 to 33: Answer the questions
on the basis of the information given below.

In the adjoining figure | and Il, are circles with P and Q
respectively, The two circles touch each other and have
common tangent that touches them at points R and S
respectively. This common tangent meets the line joining
P and Q at O. The diameters of | and Il are in the ratio
4 : 3. Itis also known that the length of PO is 28 cm.

31. What is the ratio of the length of PQ to that of QO?

@ 1:4 (b)1:3
(c)3:8 d)3:4

32. What is the radius of the circle I1?
(@ 2cm (b) 3cm
(c) 4cm (d) 5cm

33. Thelength of SO is
() 83 cm (b) 103 cm
(€) 124/3 cm (d) 1443 cm

34. On a semicircle with diameter AD, chord BC is
parallel to the diameter. Further, each of the chords
AB and CD has length 2, while AD has length 8.
What is the length of BC?

/@C\
A D
(@) 7.5 )7

() 7.75

35. A circle with radius 2 is placed against a right angle.
Another smaller circle is also placed as shown in the
adjoining figure. What is the radius of the smaller circle?

Q)

(@) 3-242 (b) 4-2v2
() 7-4V2 (d) 6-4v2

36. In the adjoining figure, chord ED is parallel to the
diameter AC of the circle. If ZCBE = 65°, then what
is the value of ZDEC?

A
N

(d) None of the above

/)

Cc

\

E_—"p
(a) 35° (b) 55°
(c) 45° (d) 25°

37. What is the distance in cm between two parallel
chords of lengths 32 cm and 24 cm in a circle of
radius 20 cm?

(@ 1or7
(c) 3or21

(b) 20r14
(d) 40r28



38.

39.

In the following figure, the diameter of the circle is
3 cm.AB and MN are two diameters such that MN is
perpendicular to AB. In addition, CG is perpendicular
to AB such that AE : EB =1 : 2, and DF is
perpendicular to MN such thatNL: LM =1 :2. The
length of DH incm is

M

Al _E o) 5

e L)
1

O/?

(2v2 —1)

@ 2v2-1 (b) —
- -

@ 2 z ) o 2270 i )

P, Q, S and R are points on the circumference of a
circle of radius r, such that PQR is an equilateral
triangle and PS is a diameter of the circle. What is
the perimeter of the quadrilateral PQSR?

(a) 2r(1++/3) () 2r(2++3)
(c) r(1++5) @ 2r+3

2006

40.

A semi-circle is drawn with AB as its diameter. From
C, apointon AB, a line perpendicular to AB is drawn
meeting the circumference of the semi-circle at D.
GiventhatAC =2 cm and CD =6 cm, the area of the
semi-circle (in sq. cm)will be:

(@) 32n (b) 50

(c) 4057 (d) 81=

(e) undeterminable

2007

41.

Two circles with centres P and Q cut each other at
two distinct points Aand B. The circles have the same
radii and neither P nor Q falls within the intersection
of the circles. What is the smallest range that includes
all possible values of the angle AQP in degrees?

(a) Between 0 and 90
(b) Between 0 and 30
(c) Between 0 and 60
(d) BetweenOand 75
(e) Between 0 and 45

Geometry and Mensuration

42.

In a triangle ABC, the lengths of the sides AB and
AC are equal to 17.5 cm and 9 cm respectively. Let
D be a point on the line segment BC such that AD is
perpendicular to BC. If AD = 3 cm, then what is the
radius (incm)of the circle circumscribing the
triangle ABC?

(@) 17.05 (b) 27.85
(c) 22.45 (d) 32.25
() 26.25

MEMORY BASED QUESTIONS

2009

43.

In the given figure, two equal circles (with radius ‘R’
units) intersect each other at two points M and N

such that ZPMQ =90°. What is the area (in sq
units) of the region that is common to both the circles?

M
O\

N
2 T
(a) R X[§_1j

1 2 T
(b) ER x(§—1j

152 b
(c) ER x(1—5j

2 T
@ R x[1—5j

2012

44,

45.

A circle of radius 6.5 cm is circumscribed around a
right-angled triangle with the sides a, b and c cm
where a, b and c are natural numbers. What is the
perimeter of the triangle?

(@) 30 cm (b) 26 cm
(c) 28 cm (d) 32cm
Two circles with centers Aand B touch each other at

C. The radii of the two circles are 3 m and 6 m
respectively. Ramu and Shamu start simultaneously
from C with speeds 6n m/s and 3n m/s and travel
along the circles with centers A and B respectively.
If Ramu gives Shamu a start of 2 seconds, what
time (in seconds)after Ramu’s start would they be
separated by a distance of 18 m?
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46.

“
@7 (b) 10

(c) 125 (d) Never

From a point P, the tangents PQ and PT are drawn
to a circle with centre O and radius 2 units. From
the centre O, OA and OB are drawn parallel to PQ
and PT respectively. The length of the chord TQ is 2

units. Find the measure of the ZAOB.

B A
\@/
P

(b) 90°
(d) 45°

(a) 30°
(c) 120°

47.

In the figure given below, AB is a diameter of the
circle. If AB Il CD, AC Il BE and #BAE = 35°, then
the absolute difference between ~CDB and ZABD is

E
A . B
C D
(a) 90° (b) 70°
(c) 85° (d) 125°

48.

AC is a chord of a circle whose centreis at O. If B is
any point on the arc AC and ZOCA = 20°, then the
magnitude of Z/ABC is

(@) 110°
(c) 140°

(b) 70°
(d) Either (a) or (b)

49.

50.

51.

In the given figure, AB is the diameter of the circle
with centre O. If ZBOD = 15°, ZEOA = 85°, then
find the measure of Z/ECA.
E
D

85° 15°
A 0 B C

(@) 20°
(c) 35°
The smallest possible circle touching two opposite
sides of a rectangle is cut-out from a rectangle of

(b) 25°
(d) Cannotbe determined

3
area 60 sq. units. If the area of this circle is > times

the area left out in the rectangle, find the length of
the smaller side of the rectangle.

@) 6 units (b) 9 units
T T
Eunits 1—5units

(© NS (d) NS
A B

ro’Ye ||
D C

In the figure, O and O’ are the centres of the bigger
and smaller circles respectively and small circle
touches the square ABCD at the mid point of side
AD. The radius of the bigger circle is equal to 15 cm
and the side of the square ABCD is 18 cm. Find the
radius of the smaller circle.

(@) 4.25cm (b) 4.5cm
(c) 4.75¢cm (d) 5cm

2018 Slot 1

52.

53.

In a circle, two parallel chords on the same side of a
diameter have lengths 4 cm and 6 cm.
If the distance between these chords is 1 cm, then
the radius of the circle, in cm, is

(@) V11 (b) V14
(©) V13 @ 12
Let ABCD be arectangle inscribed in a circle of radius

13 cm. Which one of the following pairs can represent,
in cm, the possible length and breadth of ABCD?

(a)24,12 (b) 24, 10
(c) 25,10 (d) 25,9



54. In a circle with center O and radius 1 cm, an arc AB
makes an angle 60 degrees at O. Let R be the region
bounded by the radii OA, OB and the arc AB. If C
and D are two points on OA and OB, respectively,
such that OC = OD and the area of triangle OCD is
half that of R, then the length of OC, in cm, is

1 1
@ (5’ o(3)°
(=) [ n )2
TT 2
(c) ka (d) Lm}

55. Onatriangle ABC, a circle with diameter BC is drawn,
intersecting AB and AC at points P and Q,
respectively. If the lengths of AB, AC, and CP are
30 cm, 25 cm, and 20 cm respectively, then the
length of BQ, in cm, is

56. A chord of length 5 cm subtends an angle of 60° at
the centre of a circle. The length, in cm, of a chord

that subtends an angle of 120° at the centre of the
same circle is

(@) 62 (b)8
(©) 53 (d) 2n
MENSURATION

1991

1. A square piece of cardboard of sides ten inches is
taken and four equal squares pieces are removed at
the corners, such that the side of this square piece
is also an integer value. The sides are then turned
up to form an open box. Then the maximum volume
such a box can have is

(@) 72 cubic inches.
(b) 24.074 cubic inches.
(c) 2000/27 cubic inches
(d) 64 cubic inches.

1993

2. Aslab ofiice 8 inches in length, 11 inches in breadth,
and 2 inches thick was melted and resolidified into
the form of a rod of 8 inches diameter. The length of
such arod, in inches, is nearest to
(@ 3 (b) 3.5
(c) 4 (d) 4.5

3. The diameter of a hollow cone is equal to the diameter
of a spherical ball. If the ball is placed at the base of the
cone, what portion of the ball will be outside the cone?
(@) 50% (b) less than 50%

(c) more than 50% (d) 100%

Geometry and Mensuration [EEE]

4. Aright circular cone, a right circular cylinder and a
hemisphere, all have the same radius, and the
heights of the cone and cylinder equal to their
diameters. Then their volumes are proportional,
respectively to
(@ 1:3:1 (b)2:1:3
(c)3:2:1 d)1:2:3

5. A right circular cone of height h is cut by a plane
parallel to the base and at a distance h/3 from the
base, then the volumes of the resulting cone and the
frustum are in the ratio
(@ 1:3 (b) 8:19
(c)1:4 d)1:7

Direction for Question 6 : The question is followed by

two statements. As the answer,

Mark (a) if the question can be answered with the help
of statement | alone,

Mark (b) if the question can be answered with the help
of statement Il, alone,

Mark (c) if both, statement | and statement Il are needed
to answer the question, and

Mark (d) if the question cannot be answered even with
the help of both the statements.

6. What will be the total cost of creating a 1- foot border
of tiles along the inside edges of a room?

I.  Theroomis 48 feetin length and 50 feet in breadth.
Il. Every tile costs Rs. 10.

1996

7. Awooden box (open at the top) of thickness 0.5 cm,
length 21 cm, width 11 cm and height 6 cm is painted
on the inside. The expenses of painting are Rs. 70.
What is the rate of painting per square centimetres?

(@) Re. 0.7 (b) Re.0.5
(c) Re. 0.1 (d) Re. 0.2

1997

Direction for Question 8 : The question is followed by

two statements. As the answer,

(a) if the question can be answered with the help of one
statement alone.

(b) if the question can be answered with the help of any
one statement independently.

(c) if the question can be answered with the help of
both statements together.

(d) if the question cannot be answered even with the
help of both statements together.
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8. What is the ratio of the volume of the given right
circular cone to the one obtained from it?

I.  The smaller cone is obtained by passing a plane
parallel to the base and dividing the original height
in the ratio 1: 2.

Il. The height and the base of the new cone are one-
third those of the original cone.

Direction for Question 9 : The question is followed by

two statements. As the answer,

(a) if the question can be answered by any one of the
statements alone, but cannot be answered by using
the other statement alone.

(b) if the question can be answered by using either
statement alone.

(c) if the question can be answered by using both the
statements together, but cannot be answered by
using either statement alone.

(d) if the question cannot be answered even by using
both the statements together.

9. A small storage tank is spherical in shape. What is

the storage volume of the tank?

I.  The wall thickness of the tank is 1 cm.

Il. When an empty spherical tank is immersed in a
large tank filled with water, 20 | of water overflow
from the large tank.

10. There is a square field of side 500 m long each. It
has a compound wall along its perimeter. At one of
its corners, a triangular area of the field is to be
cordoned off by erecting a straight-line fence. The
compound wall and the fence will form its borders. If
the length of the fence is 100 m, what is the maximum
area that can be cordoned off?

(@) 2,500 sqm (b) 10,000 sqm
(c) 5,000 sgm (d) 20,000 sgm

2000

11. A farmer has decided to build a wire fence along
one straight side of his property. For this, he
planned to place several fence-posts at 6 m
intervals, with posts fixed at both ends of the side.
After he bought the posts and wire, he found that
the number of posts he had bought was 5 less
than required. However, he discovered that the
number of posts he had bought would be just
sufficient if he spaced them 8 m apart. What is
the length of the side of his property and how many
posts did he buy?

(@) 100 m, 15
(c) 120 m, 15

(b) 100 m, 16
(d) 120 m, 16

12. Two sides of a plot measure 32 m and 24 m and the
angle between them is a perfect right angle. The other
two sides measure 25 m each and the other three
angles are not right angles.

25
24 25
32
What is the area of the plot?
(@) 768 m? (b) 534 m?
(c) 696.5m2 (d) 684 m?

13. A rectangular pool 20 m wide and 60 m long is
surrounded by a walkway of uniform width. If the total

area of the walkway is 516 m? , how wide, in metres,
is the walkway?
(@ 43m (b) 4.3m
(c) 3m (d) 3.5m
Direction for Question 14: The question is followed by
two statements, | and Il.
Mark

(a) if the question can be answered by one of the
statements alone and not by the other.

(b) if the question can be answered by using either
statement alone.

(c) if the question can be answered by using both the
statements together, but cannot be answered by using
either statement alone.

(d) if the question cannot be answered even by using
both statements together.

14. Asquare isinscribed in a circle. Whatiis the difference

between the area of the circle and that of the
square?

.  The diameter of the circle is 25J§ cm.

Il. The side of the square is 25 cm.

15. Four horses are tethered at four corners of a square
plot of side 14 m so that the adjacent horses can
just reach one another. There is a small circular pond
of area 20 m? at the centre. Find the ungrazed

area.
(@) 22m2 (b) 42m?2
(c) 84 m? (d) 168 m?



16. Neeraj has agreed to mow a lawn, which is a
20 m x 40 m rectangle. He mows it with 1 m wide
strip. If Neeraj starts at one corner and mows around
the lawn toward the centre, about how many times
would he go round before he has mowed half the
lawn?

(@) 2.5
(b) 3.5
() 3.8
(d) 4

Directions for Questions 17 to 19: Answer the questions
on the basis of the information given below.

Consider three circular parks of equal size with centres
atA,, A, and A, respectively. The parks touch each
other at the edge as shown in the figure (not drawn to
scale). There are three paths formed by the triangles
AAA,, B.B,B,and C,C,C as shown. Three sprinters
A, B and C begin running from points A , B, and C,
respectively. Each sprinter traverses her respective
triangular path clockwise and returns to her starting

point.

17. Let the radius of each circular park be r, and the
distances to be traversed by the sprinters A, B and
C be a, b and c respectively. Which of the following
is true?

(@ b-a=c-b=3/3r

b)b-a=c—b=+3r

Geometry and Mensuration Yl
18. Sprinter Atraverses distancesA A,,A A, andA A, at

1" 2?
an average speeds of 20, 30 and 15 respectively. B
traverses her entire path at a uniform speed of
(1 043 + 20). C traverses distances C,C,, C,C.and

172

C.C, atan average speeds of %(\/5 + 1), %(\/ﬁ + 1)

and 120 respectively. All speeds are in the same
unit. Where would B and C be respectively when A
finishes her sprint?

(@) B,, C,
(b) B, C,
(c) B,, C,
(d) B,, Somewhere between C,and C,

19. Sprinters A, B and C traverse their respective paths
at uniform speeds of u, v and w respectively.
Itis known that u?: v2: w? is equal to Area A : Area B
:Area C, where Area A, Area B and Area C are the
areas of triangles A/ AA,, B.B,B, and C,C,C,
respectively. Where would Aand C be when B reaches
point B,?

(@) A, C,

(b) A,, C,

(c) A,C

(d) Somewhere between A, and A,, Somewhere

between C,and C,

Directions for Questions 20 to 22: Answer the questions
on the basis of the information given below.

Consider a cylinder of height h cm and radius r = 3 cm
s

as shown in the figure (not drawn to scale). A string of a
certain length, when wound on its cylindrical surface,
starting at point Aand ending at point B, gives a maximum
of n turns (in other words, the string’s length is the
minimum length required to wind n turns).

20. What is the vertical spacing between the two
consecutive turns?

B

e

A
(a) h cm (b) h cm
n Jn
Cc) — cm annot be determine
(c) hz d) C t be determined
n



EEZ] Geometry and Mensuration

21.

22,

23.

24.

The same string, when wound on the exterior four
walls of a cube of side n cm, starting at point C and
ending at point D, can give exactly one turn (see
figure, not drawn to scale). The length of the string is

D

C
@ ~2n cm (b) V17 n cm
(c) ncm (d) +13n cm

In the set-up of the previous two questions, how is h
related ton?

(@ h=+2n (b) h=+17n
(c)h=n (d)h=\/§n

Consider two different cloth-cutting processes. In the
first one, n circular cloth pieces are cut from a square
cloth piece of side a in the following steps: the original
square of side a is divided into n smaller squares,
not necessarily of the same size, then a circle of
maximum possible area is cut from each of the
smaller squares. In the second process, only one
circle of maximum possible area is cut from the
square of side a and the process ends there. The
cloth pieces remaining after cutting the circles are
scrapped in both the processes. The ratio of the total
area of scrap cloth generated in the former to thatin
the latter is

@ 1:1 (b) 2 :1
n(4f1'c) 4n-n
©) an=x (©) n(4-n)

The length of the circumference of a circle equals the
perimeter of a triangle of equal sides, and also the
perimeter of a square. The areas covered by the circle,
triangle, and square are c, t and s, respectively.
Then,

(@ s>t>c

(b)
(c)c>s>t
(d)

c>t>s

s>c>t

25.

26.

A piece of paper is in the shape of a right-angled
triangle and is cut along a line that is parallel to the
hypotenuse, leaving a smaller triangle. There was
35% reduction in the length of the hypotenuse of the
triangle. If the area of the original triangle was 34
square inches before the cut, what is the area
(in square inches)of the smaller triangle?

(a) 16.665 (b) 16.565
(c) 15.465 (d) 14.365

A square tin sheet of side 12 inches is converted
into a box with open top in the following steps.
The sheet is placed horizontally. Then, equal-sized
squares, each of side x inches, are cut from the four
corners of the sheet. Finally, the four resulting sides
are bent vertically upwards in the shape of a box. If x
is an integer, then what value of x maximizes the
volume of the box?

(b) 4
(©) 1 () 2

27.

28.

Let A and B be two solid spheres such that the
surface area of B is 300% higher than the surface
area of A. The volume of A is found to be k% lower
than the volume of B. The value of k must be

(a) 85.5 (b) 92.5

(c) 90.5 (d) 87.5

Three horses are grazing within a semi-circular field.
In the diagram given below, AB is the diameter of
the semi-circular field with center at O. Horses are
tied up at P, R and S such that PO and RO are the
radii of semi-circles with centers at P and R
respectively, and S is the center of the circle
touching the two semi-circles with diameters AO
and OB. The horses tied at P and R can graze
within the respective semi-circles and the horse tied
at S can graze within the circle centred at S. The
percentage of the area of the semi-circle with
diameter AB that cannot be grazed by the horses
is nearest to




29. In the figure below, the rectangle at the corner

measures 10 cm x 20 cm. The corner A of the
rectangle is also a point on the circumference of the
circle. What is the radius of the circle in cm?

7‘(
N

N

b
d

40 cm
None of the above

(@ 10cm
(c) 50 cm

Py

)
)
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30. Arectangular sheet of paper, when halved by folding

it at the mid point of its longer side, results in a
rectangle, whose longer and shorter sides are in the
same proportion as the longer and shorter sides of
the original rectangle. If the shorter side of the original
rectangle is 2, what is the area of the smaller
rectangle?

@ 442
() V2

b) 242

(d) None of the above

31. Let C be a circle with centre P, and AB be a

diameter of C. Suppose P, is the mid point of the
line segment P B, P, is the mid point of the line
segmentP Bandsoon.LetC,,C,C,, ... becircles
with diameters P0P1, P1P2, P2P3... respectively.
Suppose the circles C,, C,, C,, ... are all shaded.
The ratio of the area of the unshaded portion of C to

that of the original circle is
(@ 8:9 (b) 9:10
() 10: 11 (d) 11:12

32. If the lengths of diagonals DF, AG and CE of the

cube shown in the adjoining figure are equal to the
three sides of a triangle, then the radius of the circle
circumscribing that triangle will be

G F

D

A
(@) equal to the side of cube

(b) /3 times the side of the cube

Geometry and Mensuration [EEE]

1
(c) ﬁ times the side of the cube

(d) impossible to find from the given information.
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33.

34.

35.

36.

Two identical circles intersect so that their centers,
and the points at which they intersect, form a square
of side 1 cm. The areain sq. cm of the portion that is
common to the two circles is

s T
@ 7 (b) 5~1
© 3 @ V2-1

Four points A, B, C and D lie on a straight line in the
X-Y plane, such that AB = BC = CD, and the length
of AB is 1 metre. An ant at Awants to reach a sugar
particle at D. But there are insect repellents kept at
points B and C. The ant would not go within one
metre of any insect repellent. The minimum distance
in metres the ant must traverse to reach the sugar
particle is

(@ 342 (b) 1+m
47
© 7 d) 5

Rectangular tiles each of size 70 cm by 30 cm must
be laid horizontally on a rectangular floor of size 110
cm by 130 cm, such that the tiles do not overlap. A
tile can be placed in any orientation so long as its
edges are parallel to the edges of the floor. No tile
should overshoot any edge of the floor. The maximum
number of tiles that can be accommodated on the
flooris

(@) 4
(b) 5
(c) 6
@7
A rectangular floor is fully covered with square tiles
of identical size. The tiles on the edges are white
and the tiles in the interior are red. The number of
white tiles is the same as the number of red tiles. A

possible value of the number of tiles along one edge
of the floor is
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Directions for Questions 37 and 38: Answer questions
on the basis of the information given below:

A punching machine is used to punch a circular hole of
diameter two units from a square sheet of aluminium of
width 2 units, as shown below. The hole is punched such
that the circular hole touches one corner P of the square
sheet and the diameter of the hole originating at P is in
line with a diagonal of the square.

37. The proportionpof the sheet area that remains after
punching is:
(5:2) o - il
© (4;71:) ) (n;Z)
© (14 g 3n)

38. Find the area of the part of the circle (round punch)
falling outside the square sheet.

Direction for Question 39: The question is followed by
two statements A and B. Indicate your response based
on the following directives.

Mark (a) if the questions can be answered using A alone
but not using B alone.

Mark (b) if the question can be answered using B alone
but not using A alone.

Mark (c) if the question can be answered using Aand B
together, but not using either A or B alone.

Mark (d) if the question cannot be answered even using
A and B together.

39. ABC Corporation is required to maintain at least 400
Kilolitres of water at all times in its factory, in order
to meet safety and regulatory requirements. ABC is
considering the suitability of a spherical tank with
uniform wall thickness for the purpose. The outer
diameter of the tank is 10 meters. Is the tank capacity
adequate to met ABC’s requirements?

A : Theinner diameter of the tank is at least 8 meters.

B : The tank weights 30,000 kg when empty, and is
made of a material with density of 3 gm/cc.

40. Consider a square ABCD with midpoints E, F, G and
H of AB, BC, CD and DA respectively. Let L denote
the line passing through F and H. Consider points P
and Q, on L and inside ABCD, such that the angles
APD and BQC both equal 120°. What is the ratio of
the area of ABQCDP to the remaining area inside

ABCD?

(@) % (b) 2++/3
10-33 1

(c) 9 (d) 1+ NG

) 243 -1

41. Two circles, both of radii 1 cm, intersect such that
the circumference of each one passes through the
centre of the other. What is the area (in sq. cm.)
of the intersecting region?

T 3 2n 3
@34 ®3r7
4n 3 4n 3
© 32 @32
2 3
© 52

42. Consider a right circular cone of base radius 4 cm
and height 10 cm. A cylinder is to be placed inside
the cone with one of the flat surfaces resting on the
base of the cone. Find the largest possible total
surface area (in sq. cm)of the cylinder.

(@ 100 0 2
3 3
1207 130n
© = @ =5
1107
@
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43.

A rectangular floor is fully covered with equal square
tiles. All the tiles on the edges of the floor are white
and the rest of them are red in colour. The total
number of white tiles is half the total number of red
tiles on the floor. What is the maximum possible
difference between the number of red tiles and the
number of white tiles on the floor?

(a) 70 (b) 48
(c) 78 (d) 40

44,

45.

A cylindrical pipe of length 75 m, through which
water flows at the rate of 54 km/hr, can fill 80% of a
cuboidal tank of 118800 m? capacity in 14 hours.
What is the radius (in cm) of the cross section of
the pipe?

(@) 20 (b) 25

(c) 50 (d) Cannot be determined

A large cube is formed by bringing together 729
smaller identical cubes. Each face of the larger cube
is painted with red colour. How many smaller cubes
are there none of whose faces is painted?

(@) 216 (b) 256
(c) 343 (d) None of these

46.

A cube of edge 12 cm is cut into 64 equal cubes.
All the cubes are now arranged on a table such
that one face of each cube touches the table. The
resulting figure is a solid cuboid whose length and
breadth are in the ratio 4 : 1 respectively. What is
the total surface area of the table occupied by the
cuboid?

(@) 144 cm?
(c) 576 cm?

(b) 288 cm?
(d) None of these

2013

47.

A spherical ball of the maximum possible volume is
placed inside a right-circular cone of height ‘h’ units.
If the radius of the base of the cone is equal to
h/\/§ units, then the ratio of the volume of the sphere
to that of the cone is
(@ 4:9

© 1:43

b)5:9
d) 2:3v3

48.

The top and bottom radii of a frustrum of a solid cone
are 3 cm and 6 cm respectively. Its height is 8 cm.
There is a conical cavity of height 3 cm and radius 6
cm at the bottom. The amount of material in the solid
is

Geometry and Mensuration 5]

(b) 168 mcm?
(d) Data Insufficient

(@) 132ncm?
(c) 159 ncm?

49. Afield is in the form of a rectangle of dimension 24 m

x 56 m. There is 2700 m of fencing that is available.
The field has to be divided into many identical smaller
square plots, having integral sides (in metres), each
of which is to be fenced. Find the side of each of the
square plots such that the fencing material that is
left out is minimum.

(@ 1m
(c) 4m

(b) 2m
(d) 8m

50. An unsharpened cylindrical pencil consists of a layer

51.

of wood surrounding a solid cylinder of graphite. The
radius of a pencil is 7 mm, the radius of the graphite
cylinder is 1 mm and the length of the pencil is 10
cm. Find the cost of the material used in a pencil, if
the cost of wood is Rs.0.70/cm?3 and that of graphite
is Rs.2.10/cm3.

(1) Rs.8.76 (2) Rs.10.02
(3) Rs.11.22 (4) Rs.13.74
Two circles of radii ‘r’ units and ‘2r’ units intersect
each other in such a way that their common chord
is of the maximum possible length. What is the area

(in square units) of the region that is common to the
two circles?

2 2
n = @ - Var
3) 117r? B J3r? @) 7nr? B J3r?
6 2 6 2

52. A raindrop consists of 75% water and the rest is

dust. However, by the time it reaches the surface of
Earth, it is left with 70% water as 2 ml water
evaporates on the way. Find the original volume of
the raindrop.

() 12 ml
(3) 40 ml

2) 15ml
@) 42ml

53. A square is inscribed in a circle and the circle is

inscribed in a regular octagon. Find the ratio of the
area of the square to that of the octagon.

(1) (1++42):4
(@ (2v2-1):4
@) (v2-1):4

(4) Cannot be determined
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54. From arectangular sheet of dimensions 30 cm x 20
cm, four squares of equal size are cut from the four
corners. Then the resulting four sides are bent
upwards to give it the shape of an open box. If the
volume of the box is 1056 cm3, what is the length of
the side of the squares cut from the corners?

(1) 2cm (2) 4cm
(3) 6cm (4) 11cm

2017

55. The base of a vertical pillar with uniform cross section
is a trapezium whose parallel sides are of lengths
10 cm and 20 cm while the other two sides are of
equal length. The perpendicular distance between
the parallel sides of the trapezium is 12 cm. If the
height of the pillar is 20 cm, then the total area, in sq
cm, of all six surfaces of the pillar is
(1) 1300 (2) 1340
(3) 1480 (4) 1520

56. Ifthree sides of a rectangular park have a total length
400 ft, then the area of the park is maximum when
the length (in ft) of its longer side is

57. Let P be an Interior point of a right-angled isosceles
triangle ABC with hypotenuse AB.If the perpendicular
distance of P from each of AB, BC, and CA is

4(\/5 —1) cm, then the area, in sq cm, of the triangle
ABC is

2018 Slot 1

58. A right circular cone, of height 12 ft, stands on its
base which has diameter 8 ft. The tip of the cone is
cut off with a plane which is parallel to the base and
9 ft from the base. With = = 22/7, the volume, in

cubic ft, of the remaining part of the cone is

CO-ORDINATE GEOMETRY

1. Whatis the distance between the points A(3, 8) and

B(-2,-7)?
(@) 5v2 (b) 5
(©) 510 (d) 10v2

1991

2. The points of intersection of three lines 2X +3Y-5=0,
5X-7Y+2=0and 9X-5Y-4=0
(@) form atriangle
(b) are on lines perpendicular to each other
(c) are on lines parallel to each other
(d)

d) are coincident

Direction for Question 3: The question is followed by
two statements, | and Il. Mark the answer

(a) if the question can be answered with the help of one
statement alone.

(b) if the question can be answered with the help of any
one statement independently.

(c) if the question can be answered with the help of
both statements together.

(d) if the question cannot be answered even with the
help of both statements together.

3. What is the area bounded by the two lines and the
coordinate axes in the first quadrant?

I.  The lines intersect at a point which also lies on
the lines 3x —4y =1 and 7x — 8y = 5.

Il. The lines are perpendicular, and one of them
intersects the Y-axis at an intercept of 4.

1999

Directions for Questions 4 and 5: Answer the questions
based on the following information.

Arobot moves on a graph sheet with X and Y-axis. The
robot is moved by feeding it with a sequence of
instructions. The different instructions that can be used
in moving it, and their meanings are:

Instruction Meaning

Move to point with coordinates (x, y) no

GOTO (x. ) matter where you are currently

Move parallel to the X-axis through a
distance of p, in the positive direction if

WALKX(p) p is positive, and in the negative
direction if p is negative
Move parallel to the Y-axis through a
WALKY(p) distance of p, in the positive direction if

p is positive, and in the negative
direction if p is negative.

4. The robot reaches point (6, 6) when a sequence of
three instructions is executed, the first of which is a
GOTO(x, y)instruction, the second is WALKX(2) and
the third is WALKY(4). What are the value of

x and y?
(@ 2,4 (b) 0,0
(c) 4,2 d) 2,2

5. The robot is initially at (x, y), x > 0 and y < 0.
The minimum number of instructions needed to
be executed to bring it to the origin (0, 0) if you
are prohibited from using the GOTO instruction is

(@ 2 (b) 1
(c)x+y (d) o



6. ABCD is a rhombus with the diagonals AC and BD
intersecting at the origin on the x-y plane. The
equation of the straightline AD is x + y = 1. What is
the equation of BC?

(@ x+y=-1
(b) x—y=-1
(c)x+y=1

(d) None of these

Direction for Question 7: The question is followed by
two statements, | and Il. Answer the question using the
following instructions.
Mark the answer as:

(@) if the question can be answered by one of the
statements alone, but cannot be answered by using
the other statement alone.

(b) if the question can be answered by using either
statement alone.

(c) if the question can be answered by using both the
statements together, but cannot be answered by
using either statement alone.

(d) if the question cannot be answered even by using
both statements together.

7. There are two straight lines in the x-y plane with
equations:
ax + by =¢c; dx +ey=f

Do the two straight lines intersect?

. a,b,c,d, eandf are distinct real numbers.

Il. candfare non-zero.

2002

8. The area of the triangle whose vertices are (a, a),
(@a+1,a+1) and(a+2,a)is

(a) a° (b) 1

() 2a d) 22

2005

9. Consider a triangle drawn on the X-Y plane with its
three vertices of (41, 0), (0, 41) and (0, 0), each
vertex being represented by its (X, Y) coordinates.
The number of points with integer coordinates inside
the triangle (excluding all the points on the boundary)
is

(@) 780
(c) 820

(b) 800
(d) 741

Geometry and Mensuration
MEMORY BASED QUESTIONS
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10. Two lines P and Q intersect at point (3, 2) in the x-y

plane. The slope of line P is 45° and line Q is parallel
to the x-axis. What is the area (in sqg. units) of the
triangle formed by P, Q and a line perpendicular to P
and passing through point (5, 4)?

(@) 12 (b) 8

(c) 6 (d) 4

2015

11. Theline «/§y = Xis the radius of the circle, it meets

the circle centred at origin O at point M (\/5, 1. If

PQ is the tangent to the circle at M as shown, find
the length of the PQ.

Y
P
M3, 1)
,/+
&
0 a X
@) gﬁ units (b) 3.3 units
8 .
(c) 243 units (d) Eumts

12. The coordinates of two diagonally opposite vertices
of arectangle are (4, 3) and (-4,-3). Find the number
of such rectangle(s), if the other two vertices also
have integral coordinates.

(a 1 (b) 4
(c) 5 () 10

13. The points (2, 5) and (6, 3) are two end points of a
diagonal of a rectangle. If the other diagonal has the
equation y = 3x + ¢, then c is

@ -5
(b) 6
(c) =7
(d) -8
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Coordinate Geometry

10. (d)

9.(a)

12.(c)  13.(d)

11.(d)



Geometry and Mensuration [EEE}

EXPLANATIONS

Line

. . AB _ DE .
1. ¢ Since the lines are parallel, BC EF’ i.e.

AB x EF = BC x DE.
Hence, | = II.

2. ¢ None of the statement alone is sufficient to answer
the question.

Using both statements together:
PQ=PB +BQand RS =RE + ES
f BQ =ES and PB > RE, PQ > PS.

3.a R C

90 9 92
Ratio of _Ra
atio of revenues = 15
Since in aline graph, the years are uniformly spaced
RQ tan80°
- — =
QP tan40°
So the ratio can be determined from statement |

alone.

Statement Il is immaterial because we intend to
find the ratio and not absolute figures.

Triangle
1. d Following diagram shows the movement of the man.
North

East

~0Q=+v3%+4% =5km.

For questions 2 and 3:

E
2. b Since AABC is an equilateral triangle with length
of the side 2 km, so its altitude will be \/5 km. As

point D is directly east of C, so D is 3 km east
and~/3 km north of A.

3.d ABDC and AEBC, both are rhombus with each
side 2 km.

Hence, the total distance walked by the person
=BD+DB+BE=2+2+2=6km.

4. c Since ZC =2 ZE, therefore /BCA =60°.
Also since ABCD is a parallelogram,
AB =CD and AD =BC =AC.

Hence, AABC and AACD are equilateral triangles.

2
Hence, area of this triangle = ST\E where s is

the side of the triangle = AB = AD = DC = BC.
. Area of the parallelogram is twice this

82
area = ?\/5

Since ZCAD = 60°, «DAE = 90°, so AEAD is
a right triangle with side AD = s. Since it is a
30°-60°-90° triangle, hence side AE = S\/§.

2
- Area of this triangle = (SXTS*/?’) = S?\/§

Hence, the required two areas are equal or | = II.
5. ¢ Thelargest angle in a right-angled triangle is 90°,

which corresponds to the highest part of the ratio.

Let us evaluate each option.

In (a), the remaining two angles would be 30° and

60°, which is possible.

In (b), the remaining two angles would be 45° each,

which is again possible.

In (c), the remaining two angles would be 15° and
45°, which is not possible as the sum of the angles
is not 180°.



6.b

7.d

8.b

Geometry and Mensuration

A

D

VAN

B

In AABC, ZACB = 180° — 90° — 30° = 60°.
«/DCE = 30°, since ZLCDE = 90°.

In ACED, «CED = 180° —90° — 30° = 60°.

Since 5-12-13 forms a Pythagorean triplet, the

triangle under consideration is a right-angled triangle
with height 12 and base 5.

1
So area of the triangle = [Ej (12)(5) = 30 sq. units.

If area of the rectangle with width 10 units is 30 sq.
units, its length = 3 units.

Hence, its perimeter = 2(10 + 3) = 26 units.

A
C
Y T Y A
$30m
D<—>E

The figure can be drawn as shown above.

Height of the wall = AD = AC = (AB + 3) or
AB = (AC - 3).

In right-angled triangle ABC, AB? + BC2 = AC2,
Thus, (AC-3)*+81 =AC2

o AC =15 m.

Hence, height of the wall = 15 m.

Hint: Please note that the same multiple of all the
triplets should also be ftriplets. E.g. if 3-4-5 is a
triplet, then 3(3-4-5)should also be triplet or 9-12-
15 is also a triplet.

Note that the base of the triangle is 9, so other two
sides should be 12 and 15.

Both statements are required to answer the question.
Statement | tells us that the triangle is an isosceles
triangle. In an isoceles triangle, the altitude is also
the median and bisects the third side.

Hence, if we know the altitude length and the length
of the congruent sides in an isoceles triangle, we
canfind its base. And if we know the base and the
height of a triangle, we can find its area.

10.a

M.c

12.c

13.d

D C

Since ABCE is an equilateral triangle, CE = BC = BE.
And since ABCD is a square, BC = CD. Hence,
CD =CE. Soin ACDE, we have CD = CE. Hence,
/EDC = #CED. Now /BCE =60° (since equilateral
triangle)and «BCD = 90° (since square).

Hence, «/DCE = #DCB + #BCE = (60° + 90°) = 150°.
So in ADCE, ZEDC + ZCED = 30° (since three
angles of a triangle add up to 180°).

Hence, we have Z/DEC = ZEDC = 15°.

A

/N

BNN—C

In aright-angled triangle, the length median to the
hypotenuse is half the length of the hypotenuse.

1
Hence, BD = 5 AC = 3 cm. This relationship can

be verified by knowing that the diameter of a circle
subtends a right angle at the circumference E.g. in
the above figure D is the centre of the circle withAC
as diameter. Hence, ZABC should be 90°. So BD
should be the median to the hypotenuse. Thus, we
can see that BD = AD = CD = Radius of this circle.

1 1 1
Hence,BD = > diameter= > AC= 2 x hypotenuse.

In a triangle, the line joining the mid-points of any
two sides is half the length of its third side. Hence,
every side of APQR would be half the sides of

1
AABC. Hence, area of APQR would be 2 the area

1
of AABC = 1 x 20 = 5 sq. units.

Cel o
It can be seen that if the length of the rope is 8 m,
then the cow will be able to graze an area equal to
(the area of the circle with radius 8m) — (Area of
the sector of the same circle with angle 30°)

= n(8) —%n(sf



14. a

15.d

16.c

1
64n — — (64
n 12( )

64 " _ 176xn
12 3

sg.m

Shortcut:

Area grazed without restriction is 64 m? it should
be less than 64r sq. m. with restriction. So the
correct choice is (d).

>

B
Area 2 —»

Area 3 —» I Area 1
C

If the length of the rope is 12 m, then the total area
that can be grazed by the cow is as depicted in
the diagram. Area 1 is (the area of the circle with
radius 12)— (Area of the sector of the same circle
with angle 30°).

Soarea 1= n(12) - %n(m)z =132n sq.m.
Since the length of the rope is higher than the sides
of the triangle (viz. AB and AC), if the cow reaches
point B or C, there would still be a part of the rope
(12-10)= 2 m in length. With this extra
length available the cow can further graze an
area equivalent to some part of the circle with
radius = 2 m from both points, i.e. B and C. This is
depicted as area 2 and area 3 in the diagram. Hence,
the actual area grazed will be slightly more than 132x .
The only answer choice that supports this is (a).

Y
-

B N
1 1

o A X

Do not make the mistake of assuming O to be the
centre of the circle. Since the centre is not known,
knowing radius is not of great help. It can be
observed that /BCA is also 90°, as in the
quadrilateral OBCA, the remaining three angles
are 90° . So the quadrilateral can either be a square
or a rectangle. As we do not know even this, we
cannot make use of the second statement as well.
Hence, both the statements are not sufficient to
answer the question.

If the sides of the triangle are a, b and c, then
a+b>c.Givena+b+c=14.

17.a

18.d

19.b

Geometry and Mensuration [EEJl}
Then the sides can be (4, 4, 6), (5, 5, 4), (6, 5, 3)
and (6, 6, 2). Hence, four distinct triangles are possible.

We know that (a+b +c¢)? =a?2+ b2+ c?+ 2ab +
2bc + 2ac = 3ab + 3bc + 3ac

Now assume values of a, b, ¢ and substitute in
this equation to check the options.

Short cut: (a—b)>+ (b—c)>+ (c—a)>=0.
Hence,a=b =c.

Let ZEAD = a. Then ZAFG =a.and also ZACB = a.
Therefore, ZCBD = 2a (exterior angle to AABC).
Also ZCDB = 2a (since CB = CD).

Further, ZFGC = 2a (exterior angle to AAFG).

Since GF = EF, ZFEG = 2a. Now «DCE = #DEC
= B (say). Then /DEF = — 2a.

Note that ~DCB = 180° — (ct + ).

Therefore, in ADCB, 180° — (o + B) + 20+ 2a.= 180°
or B = 3a. Further ZEFD = ZEDF =y (say).

Then ZEDC = y — 2a. If CD and EF meet at
P, then ZFPD = 180° — 5a. (because B = 3a).

Now in APFD, 180° — 5a. + y + 2a. = 180° or y = 3a.

Therefore, in AEFD, o+ 2y=180° or a. + 6a. = 180°
or a. = 26° or approximately 25°.

A
3 km

N

P

S 9 km
AAPS and AAOC are similar triangles.

Where OC =r
r 9

Sre3 [t + (2 + 3Y
Now use the options.Hence, the diameteris 9 km.
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20.a LetBC =yand AB = x.
Then area of ACEF = Area(ACEB) —Area(ACFB)
1 2x 1 x Xy

=237 237%%
Area of ABCD = xy
-.Ratio of area of ACEF and area of ABCD is

Xy, 1
s Y°% Here ~ACE = 180° — 2x , /BCF = 180° — 2y
Alternate method: and x +y +40° = 180° (In ADEF)

So x +y =140°
So /ACB =180° - Z/ACE - «BCF
=180°—(180° —2x)— (180° —2y)

Join AC, therefore Area of AABC = % Area of ABCD
Also, Area of ACAE = Area of ACEF = Area of ACFB

.. Area of ACEF = % Area of ABCD = 2(x+y)—180°
21.d =2 x 140° - 180°
=100°
24.b
Wall b
Ladder
X
8m X+4
|
y Ground 2m
Let the length of the ladder be x meter. We have c -3 E
2 2 = y2 =
g +y =xtand(y+2)=x By Pythagoras Theorem,
Hence, 64 + (x — 2)? = x?

2 2
= 64+ x2—4x+4=X DC = (x+4)" +(x-3)
= 68=4x = x=17 Again by Pythagoras Theorem,

22.a BC? + AB? = AC?

:>£\/(x+4)2 +(x—3)2 —x)z +(x—3)2 =100

We can find the value of x, using the answer
choices given in the question. Hence, x = 11.

25.b A
20 307 30°
Let’s assume AB be the longest side of 20 units 4 y 3
and another side AC is 10 units. Here CD L AB.
. 1 B D C
=80= —ABxCD
Since area of AABC =80 5 X Let BC = x and AD = y.
80x2 BD B 4
So CD=——==38. i 2=
20 As per Bisector Theorem, DC_ AC _ 3
In AACD; AD = /10% - 8% =6 Hence, BD = %; DC = 37"
Hence, DB =20 -6 = 14. )
(4)2 + y2 _ 16X
So CB = /142 + 82 = /196 + 64 = /260 units. In AABD, cos30° — 49

2x4xy



2
= 2><4xy><£:16+y2—16x
2 49
16x2
= 43y =16+y*— 4’; - ()
2
9+y? 2_9°
Similarly, from AADC, cos30° = 49
2x3xy
9x2
= 3/3y=9+y? —% ... (i)
Now (i) x 9 — 16 x (i), we get
12
36«/§y—48«/§y:9y —16y? =>y=—r \/7

Alternate solution:

Area of AABC =Area of AABD +Area of AADC

- %x4><3 sin60°=%><4><y

sin30° + %x3xy>< sin30°
= 12«/§:4y+3y
123
- 7
26.d T F D
B E c

Area of AABE =7 cm?

Area of rectangle ABEF = 14 cm?

. Area of ABCD = 14 x 4 = 56 cm?
27.c PQJIAC

.CQ_AP 4
QB PB 3
QD || PC

PD_CQ _4

'DB QB 3

PD_4
SDB 3

Geometry and Mensuration [EEE]
E

28.c

Using exterior angle theorem

ZA+ /B =96°
i.e.x +y=96° (i)
Also x + (180° — 2y)+ 96° = 180°
o X=2y+96°=0
. X—2y=-96° ... (i)

Solving (i) and (ii),
y =64° and x = 32°
.. Z.DBC =y =64°

29.d

Triangle ABC is a right angled triangle.

1 1
ThusE x BC x AB =§ x BD x AC

Or, 6 x 8 =BD x 10. Thus BD = 4.8.
Therefore, BP = BQ =4.8.
So,AP=AB-BP=6-4.8=1.2and CQ=BC-BQ
=8-48=32.
Thus,AP:CQ=12:32=3:8

30.b Using the Basic Proportionality Theorem,
AB BD PQ _BQ

pQ _ap 2 o " BD-

Multipl the t tAB BQ =3:1
ultiplying the two we ge cb-ap 1.

ThusCD:PQ=BD:BQ=4:3=1:0.75
31. b The question tells us that the area of triangle DEF
1
will be Zth the area of triangle ABC. Thus by

knowing either of the statements, we get the area
of the triangle DEF.
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32.d A

Lamp-post

6m

0.9m| 5
c 2]
B D E
2.1m X y
AABE ~AFCE
6 _ 24+ x+y )
1.8 X+Yy

Also AABE ~ AGDE
6 21+x+y
09 y
From (i)and (ii), x = 0.45m.

...(ii)

33.a

12

Here ZACB =0+ [180°— (20 +a)] =180°— (6+ o)

So here we can say that triangle BCD and triangle
ABC will be similar. ABCD ~ ABAC

Hence, from the property of similar triangles

AB 12

EZE = AB=16

AC 12

6 9 = AC=8

AD=7

Sppc =8+7+6=21

Sgpc =27
Hence,r:ﬂzZ

27 9

34. c The three sides of the obtuse triangle are 8 cm,
15 cm and x cm. As 15 is greater than 8, hence
either x or 15 will be the largest side of this triangle.
Consider two cases:

35.a

Case l:

15¢cm

_| 90°
B
Consider the right AABC above,

x =152 —8%2 =12.68 cm

For all values of x < 12.68, the AABC will be
obtuse. But as the sum of two sides of triangle
must be greater than the third side, hence
(x+8)>150rx>7.

Thus, the permissible values of x are 8, 9, 10, 11
and 12.

Caselll:

8 cm

15cm

C

_| 90°
B 8 cm
In the right AABC above, x:«/152 182 -17-
For all values of x > 17, AABC will be obtuse. But,
as the length of third side should be less than the
sum of other two sides, hence x < (15 + 8) or
x < 23. The permissible values of x are: 18, 19,
20, 21 and 22.
From Case | and Il, x can take 10 values.

A

F
B 5 XNc
Let Z~ACB = ZABC = x,

ZAEF = ZAFE =y,

/EAF =z
y = Z/FEC + x
= /ZFEC =y-x
Now 2y =180° -z (i)
Also 2x +30° +z =180°
= 2x =150° -z (i)
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From (i) and (ii): 2(y — x) = 30°

= y—-x =15°
So /FEC =15°
36. c Let the two sides of the rectangle be x and 2x and
ZAED be 6.
/DEC =96
D 2 c
)
> Giventhat PT || SR || QU
X PT = a units, QU = b units.
2% X
o APTQ and ASRQ are similar.
) .. We have
A B
E PQ _ SQ
«CEB =180 - 26 PT ~ SR
Also, ZEDC = ZAED = 0 (AB is parallel to CD.) PQ sQ
In ADEC, or 2 "SR ()
/DEC = ZEDC = CD = EC = 2x AUQP and ARSP are similar.
In ABCE, PQ PS
X .. We have Qu = SR
cosa=— => a=60°
PQ PS .
Now, in ABCE or o = SR ... (i)
20 = 90° + 60° (Exterior angle is equal to the sum Combining (i) and (ii
of opposite interior angles.)
b 750 PQ PQ _SQ+PS
= V= a ~ SR
37.d Letthe length of the other two sides of the triangle PQ
be ‘a’ and ‘b’ respectively, or PQ[ j = [As SQ +PS=PQ]
= a? + b? =2402=57600
Also, a + b + 240 must be a perfect square. { } - ﬂ
Perimeter of a right angled triangle is maximized SR
when the two sides other than its hypotenuse are _ab
equal in length. or SR = a+b’
Therefore, the maximum perimeter of the right 39.d A
angled triangle will be
120(+/2)+ 120(2) + 240 = 579(approx). °
B C
Also, the perimeter of the triangle should be greater D
than twice of the length of the hypotenuse of the 3
triangle.
Therefore, the perimeter of the triangle should be . E
greater than 480 and less than 579. The figure would be as shown above.
Possible squares in the above range are 484, 529 Join EC.
and 576. Let /BAD = x°
But, as per the information given in the question, and ZABD = y°.
the perimeter can only be equal to 576. = /DAC = x°
The values of ‘a’ and ‘b’ will be 192 and 144 units and ZAEC = y°.
not necessarily in that particular order. In AABD and AAEC

Hence, option (d) is the correct choice. ZABD = /AEC
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/BAD = ZEAC
AABD ~ AAEC
A8 _ AE
= AD _ AC
AE
= —xAD
= AB ACX
8
= ZX5 =10 cm.

40. 196

B H I C
APED is similar to AGFP

Ratio of area=9: 16

Therefore ratio of sides = ,f% =3:4
Hence, P divides GD in the ratio 3 : 4.

2
AAGD = (%) x9 =49 sqcm

[AAGD similar to AFGP]
So area of AEPF =49 —[16 + 9] = 24 sq. cm

10
Similarly area of BFI = (?J x9 =100 sg.cm

Therefore area of BHPG =100—(49 +9)=42sq.cm

11Y
Similarly area of PDCI = (7J x49-49-16

= 56 sg.cm

Area of triangle ABC = (9 + 16 + 49 + 24 + 42 + 56)

=196 sq. cm
Alternative method:
Ratio of the corresponding sides is 3:4:7 since the
areas are in the ratio 9:16:49 and all the triangles
are similar.
Hence GP + PD =BH+IC = HI. So Hl is half of BC.

Since triangle 3 is similar to Triangle ABC and HI
is the corresponding Side to BC , and is half of it

1
the area of triangle 3 must be 1 the area of triangle

ABC. So area of triangle ABC = 196 sq cm.

42. a

43. a

10
10 | 10 10
7
10

10 \
10

v
10 10 | 10
10

Area of the shaded region
1

><30><30—3><[%><10><10j

2
=300 sq. cm.
A
N\ 20-r
20-r| *
F
-
r ‘O 21-r
D -~
r r Tt
B r E 21-r c

AC =+/AB? +BC? =29cm
and (20-r)+(21-r)=29
or, 2r=41-29

= r=6cm

AOEC =zAOFC(RHS)
Area(lFOEC) = 2 x Area (AOEC)

=2.-.15.6 =90cm?

N|—=

Similarly, AAOD = AAOF (RHS)
Area( JADOF) = 2 x Area (AAOD)

= 2.%.14.6 = 84cm’
Area(IFOEC) 90 15

Area(J/ADOF) 84 14




44.b

45.b

46.b

Let’'s draw AF perpendicular to BC.
In AADE, as AD = AE
/AED = ZADE = 60°

= «DAE =60°

Hence, we can conclude that AADE is an
equilateral triangle.

= AF = £x4
2
= 23 cm

and DF =FE=2cm
In AAFB, using Pythagoras’ Theorem,

AB = JAF? +BF?
J(23) +4% =247 cm.
In AABC, AB =AC
Let ZABC= ZACB = x°
and /BAC =y°
o 2x +y =180°
In AFDE, /FED =x°
and /FDE =x-30° (" DE|| BC)
= x+x-30+70 =180°
S x =70°
We see that ZFED = ZDFE

Hence, DFE is an isosceles triangle i.e.

DF =DE =4 cm.
The triangle formed by joining the mid-points of
the sides of an equilateral triangle is itself an
equilateral triangle having side length equal to half
of that of bigger triangle.

", According to the question,
Sum of the areas of all triangles

[ Sum of an Infinite GP. = 1a_r)

=192/3 sg.cm

Point A will be at the shortest possible distance
from the (0, 0) when it will lie at a perpendicular
distance of 8 units from BC along the X-axis.

Hence, the coordinate of A will be (-8, 0) and the
required distance will be 4 units.

Geometry and Mensuration

Quadrilaterals

1. a

2.c

3.a

4. a

1
The side of every inner square will be E times

the side of the immediate outer square.

Hence, the area of every inner square will be half
of the area of the immediate outer square.

The area of the outermost square = 64 sq. cm.

So the area of the 2" square would be 32 sq.cm.,
the 3 square would be 16 sg.cm. and so on.

Hence, the sum of all these areas
=64 +32+16+8+4 + ...

= L1 =128 sq. cm.
1-:)
2

Let length of the smaller square be x.
From statement |, Length of ABCDEQ = 10x > 60
= x2>6
From statement II, Area of rectangle OPQR
= 42x* <1512 = x° <36

xX<6
By combining results from statement | and Il

we have, x =6

Now, area under the line GHI-JKL can be found out
using Xx.

Let side of square be a.
A E B
ia/Z
G o) F
D C

Area quadrilateral EFDG = Area ADGF + Area AGEF

1
2
.. Ar(EFDG): Ar(S) = %
R C
L
(¢ E d
0!
S = = B Q
i \b
a i
O
A € z > P€x-z>B




5.b

6.c

8.b

Geometry and Mensuration

Let x and y be the sides of the rectangle ABCD

and z be the length of AP.

ThenCR=BP =x-2z

By applying Pythagoras Theorem, we have

in AAPO, a2 = OP? + 72 . (i)

in ABPO, b’ = OP” + (x — 2)° .. (i)

in ACRO, d” = OR’ + (x — 2)° ... (iii)

in ADRO, ¢’=OR* +7° (v

Solving above equation, we have a+d=b+c

. For any point inside a rectangle as shown,
a2+ d?2 =b2+c2

. Pairing up the distance so that d is to be the

maximum, we get 402 + d? = 502 + 602

= d=67m.

Since base of each triangle will be counted once,

Sum of perimeters of the triangles = Perimeter of
the square + 2 x (Sum of its diagonals).

But each of the other two sides of the triangles is
common to two triangles, so it will be counted twice.

Area of the square = 4, therefore length of its side
= 2 and perimeter = 8.

Also its diagonal = 212.
So the required perimeter = (8 + 2 x 4v2) =8(1 +2).

Since AD = BC (Opposite sides of a rectangle are
equal.)

AB +AC =5BC andAC-BC =8 orAC=BC+8
-, AB=4(BC-2)

By Pythagoras’ Theorem, AB? + BC2 = AC?
Expressing AB and AC in terms of BC we get, BC =5.
-~ AB=12and AC =13

So area of the rectangle = 5 x 12 = 60.

This can be solved using both the statements together.

From statement |, we knowthatLxB=480orB = :_8 .

From statement Il, we know L? + B2 =100

2
L
Combining statements I and Il, L2 + [4_8j =100.

L is the only unknown in this equation and can be
found out.

9.d

10.b

The diagonal of the innermost square is 2 units.
The diagonal of every successive square would
increase by 2 units (since corners are one unit
apart). So the diagonal of the 7th square = 14 units
and that of the 8th square = 16 units. Area of the

1
7th square =E(14)2 and that of 8th square

1
= 5(1 6)°, i.e. 98 and 128 respectively. Hence, the
difference in their areas = 128 — 98 = 30 sq.units.
Let L and B denote the length and the breadth of
the rectangle. So the diagonal will be (L2 + BZ) .
Hence, from the condition given,

_1L
T2

(L +B)—(L* +B?)

L

> +B?) = =
= ( ) > +B
Squaring both sides, we get

(L4 B) = (5 + By

L2

L2= — +LB
= 4

312

—— =1LB
- 4

B_3
= L 4
Shortcut:

First write the relation (L + B) — (L2 + Bz) =

or %+B:\/L2+Bz

Putting the values of options. Option (d) satisfies.
So the answer is (d).

L.

N| =

E 22 A
6 7

B /

2

F 6 ¢ D

We know that length of the line joining the mid-
points of two sides of a triangle is half the length of
third side. Hence, the required length is half the
length of side AC. Since EADF is rectangle,
EF =AD = 8.

CD=(22 -16)=6.

So in the right-angled AADC, AD =8 and CD = 6.
Therefore, AC = 10. Hence, length of the line joining

1
the mid-points of AB and BC = > (10) =5.



11.*a

12.*d

For questions 11 and 12:

P 10 cm Q 5cm R

CD,E

U T S

The sides of the rectangle PRSU are PR =15cm
and RS =10 cm.

- Its diagonal =152 +10? =+/325~18 cm.

Given that the minimum distance between any pair
of points formed by taking one from A, B and F
and the other from C, D and E is
1043 =/300 ~17cm, which is close to the
length of the diagonal of PRSU. This implies that
each of A, B and F are close to one of the vertices
P or U and each of C, D and E are close to one of
the vertices S or R.

Note that all the three points in one of the rectangles
PQTU and QRST will be close to the same vertex
(or else the minimum distance between one of
these points and one of the three in the other

rectangle will be less than10\/§cm). Also, the

points (A, B, F)and (C, D, E) have to be diagonally
opposite as maximum distance between two
vertices on same side is 15 cm.

Option (a): The closest two points of the given six
points have to be any two out of A, B, F or any two
out of C, D, E (since they are closest to the same
vertex). Therefore, (F, C)cannot be the closest pair
of points as they are diagonally opposite.

Option (b): It is definitely false as A and B are
close to the same vertex, while F and C are close
to diagonally opposite vertices.

Option (c): It is possible but not necessary that
the closest pair of points among the six given points
is (C,D), (D, E)or (C, E). The other possibilities are
(A, B), (B, F)or (A, F).

The maximum possible distance between the pairs
(C, D), (D, E) or (C, E)is the length of the diagonal

of the rectangle QRST, i.e. \/102 +52 =55 cm.

Since AB > AF > BF = 645 cm, the closest pair
of points of the given six points will be from the set
(C,D, E).

As CD > DE > CE, so (C, E) will be the pair of
closest points.

13.b

14.d

15.d

16.c

Geometry and Mensuration [EEE]

*Note: There is slight inconsistency regarding
the information given in the question. If
BF = 645 ~13.4cm, then A, B and F cannot be
close to the same vertex as the length of the
diagonal of rectangle PQTU is 14 cm
approximately. This in turn will contradict the fact
the minimum distance between any point of A, B,
F and the other from C, D, E is 10+/3 cm.

Alikely possibility is that the information regarding
minimum distance between any point of (A, B, F)
and the other from (C, D, E) is specific to question
no. 11 only.

X (2—-2x) X

1z N
N/

€E——2m —>
Let the length of the edge cut at each corner be

x m. Since the resulting figure is a regular octagon,

DE+x2=2-2x = x/2=2-2x

V2
= V2 X 1+\/§:2 = X=—=
( ) «/§+1
2
2-2X=———.
\/§+1

1
Check choices, E.g. E = Diagonal = \/g

Distance saved = 3 — \/5 ~ 0.75 = Half the larger
side. Hence, incorrect.

3 ,

2 = Diagonal =5

Distance saved = (4 + 3)- 5 = 2 = Half the larger
side.

IfKL=1,thenlG=1and Fl=2
Hence, tan6 :% =2
Thus, s none of 30°, 45° and 60°.

1
Area of quadrilateral ABCD = §(2X +4x)x4x =12x

1
Area of quadrilateral DEFG = E(SX +2X)x 2X = 7X

Hence, ratio=12:7



17.b

18.e

19.a

20.a

Geometry and Mensuration

Given ZAPB =60° and AB =b.
PQ= gx V3

b
Next, >’ h and PQ form a right angle triangle.
2 2
b_ + h2 = i
4 4

30, 0

60° 60°

B C
a

/PBC = Z/CPB = #/BPC =60°
(L's of equilateral triangle)

PC=CD=a

180°-30°

Also, ZCPD = /PDC = =75°

Similarly, /BAP = #/BPA =75°

ZAPD = 360°-75°-75°-60° =150°
. OM 2

Using A: oL 1

But if O lies on JK, maximum possible value of

oL is g (when O lies on K)

So, Rahim is unable to draw such a square

Using B: Nothing specific can be said about the

dimensions of the figure.

Hence, option (a)is the correct choice.

D c

N
A P B

AP must be equal to PB.

Let's assume that the line segment PQ divides
the rectangle ABCD into two equal parts (see the
figure).

Let AB = 2a; hence, BC = 4a (all lengths in cm).

CP=(4a)* +a’ =/17a=DP

Area of ACDP = %PQ.CD = 43a?

Radius of the circle = Circumradius of ACDP

__CDxCPxDP___17___
" 4(Area of ACDP) 8 '

Hence, a = i cm
17

Area of rectangle ABCD = 2a x 4a = 8a2
= 1.77 cm? approximately.

21.c A 2cm p 2cm D
25 cm
4 cm
E
f—
B 4 cm (¢}

In right triangle PDC, using Pythagoras theorem,
PD? + DC? = PC?

= PC=2J/5cm ()
Area APBC = % area sq. ABCD

_ 4x4 _8cm?

Also, area APBC = % x CExPB

From equations (i) and (ii), we get

1 8
—xCEx2J5=8 or CE=—
2 V5

In right triangle CEB, by Pythagoras theorem,
BE? + CE? = BC?

4

= BE=-—cm

V5
Required area = %x CExBE =3.2cm?
22.c A 3xra b
30°
30°
£ 30°
3a

2x

BfaxF a ¢C



23.d

24.a

25.c

Let the length of EB be 2x units.

Therefore, the length of BF = x/§x units.
Let the length of FC be a units.

Therefore, the length of DC = \/ga units.
(Since triangle DFC is 30°- 60°- 90° triangle.)
In triangle AED,

\/5(\/§a—2x) =3x+a

3x 2
= — =

a 3
Required ratio =2 : 3.
Let the lengths and breadths of each of the small
rectangles be ‘b’ m and ‘a’ m respectively.
b a

b a
S5a+4b=88and 3a=2b
= a=8andb=12
Perimeter of each small rectangle = 2(a + b) =40

D M E

é a N 2
Let, the radius of circle be ‘x’ cm.

s CM =CN=CR=x
Given that GN =4 cm

GP =4 cm
Also, DP =DM =QN=1cm

GD =5cm

GQ =GM-QN=4-1=3cm
In ADGQ:DQ =+/GD?-GQ? =4 cm

= 2x =4 .cm (-~ DQ = MN)
: X =2cm.

Let the lengths of the sides of the rectangle be a
units and b units.

By the problem,
ab =2a+2b
a=2b/(b-2)

26.b

27.d

Geometry and Mensuration [EREl}

Two cases are possible-

(i) a=4,b=4

(i) a=3andb=6

Thus, two different rectangles are possible.
Option (a): This statement is always true.

Option (b): This statement is necessarily false as
the smallest possible integral length of EF is 4
units.

Option (c): This statement is true when EF is
parallel to BC.

Option (d): This statement is always true.

PQRS is arhombus, so the centre of the inscribed
circle will be the center of the rhombus PQRS

SQ = (AB+CD) = (2+14) = 8 units

OR= PR
2

DU = %(CD—MU) = %(14—AB) = 6 units

PR = AU = VAD2 —DU? =+/10% - 62 =8 units
PR=SQ=8
= PQRS is a square.

= OT =22 units

Area of trapezium = %(AB +CD)xPR

=64 sq. unit
2
Re quired ratio = nOoT = nx8 =T )
64 64 8
28. 90
C
120° 7
o
A '\'éoo B
«DOC =120°
So, /DAC =60°
= /DAB = 90°



EXZ] Geometry and Mensuration

29. a

30.

[Angle made at the circumference is half of the
angle made at the centre]

As ABCD is a cyclic quadrilateral

So «DAB + /BCD = 180°

= «/BCD =90°.

P D 9 C

16 16

A 9 B
Area of parallelogram ABCD = Base x Height

72=9xh

h=8cm=AP

Using Pythagoras formula,
AD? = AP? + PD?,

PD? = 256 — 64 = 192

—=PD=8/3

1
Area of AAPD =E><8\/§><8

=323 sSg.cm
a D G C
F
4

H

Ae—4-x—> E X B
Let the side of the square ABCD be 4 units and EB
= X
= AE=4-x=CG
Area (EFGH) = 62.5% of Area (ABCD)
Area of EFGH = (EF)2
(EF)2 =x2 + (4 — x)?

S (4)

Cy2 —x)2 =
. X2+ (4-x) 8

x2+16+x2—8x:g><16

2x2-8x+6=0

x2—4x+3=0

On solving it, we get,

x=1,x=3.

x = 3 is not possible as CG =4 — 3 = 1, which
implies CG < EB, which contradicts the given
condition.

. EG X
“CG 4-x

=1:3

1
3

31.d

32.¢c

33.d

Given that :% =72n
=r=12cm, AB =24 cm and BC =32 cm
Hence, perimeter of the leftover portion
=32%x2+24x1+n1%x12=88+ 12x.

Given that AB = CD =8 cm

= Area of parallelogram = AB x AD sin ZDAB

= 8 x s x sin Z/DAB = 48

The maximum value of sin ZDAB will be 1 at 90°
Thus, the minimum value of ‘s’ will be 6 cm
Hence, correct answer will be S > 6.

Checking the options we get the required ratio as
1:4

Such that, area = 1 x 4 = 4 square units

and (perimeter)? = [2x(1 + 4)]? = 100

Hence, it gives the original ratioi.e. 4 : 100=1: 25.

Polygons

1.a

From statement I: We can say that the perimeter
of the hexagon is 36 cm, or the length of each
side is 6 cm. From this we can find its area. So
this statement alone is sufficient to answer the
question.

From statement II: It does not provide any other
data, but merely states the property of a regular
hexagon. So, this statement alone is not sufficient
to answer the question.

Following rule should be used in this case: The
perimeter of any polygon circumscribed about a
circle is always greater than the circumference of
the circle and the perimeter of any polygon inscribed
in a circle is always less than the circumference
of the circle.

Since the circles is of radius 1, its circumference
will be 2 . Hence, L1(13)> 2r and L2(17) < 2m.

SofL1(13) +2n }>4n.
{L1(13)+2x}

L2(17)
Statement | by itself does not solve the problem
but it does tell us about the shape of the field.
However, it fails to give information about the points
A, B and C as to whether they be at the end of the
field, etc. This data is given by the second
statement, from which it is known that
100m B

Hence, will be greater than 2.

150m
A
150m




4.b

8.b

The polygon has the length =150 x 2 =300 m and
the breadth = 100 m and also that it is a rectangle

(from A). Thus, the maximum distance is the
diagonal length of the rectangle.

B a C

-+ AACE is equilateral triangle with side /3 a .

Area of hexagon = ? a’x6

Area as AACE = ? (/3a)?
1

Therefore, ratio = 5

In this kind of polygon, the number of convex

angles will always be exactly 4 more than the
number of concave angles.

NOTE : The number of vertices have to be even.
Hence, the number of concave and convex corners
should add up to an even number. This is true only
for the answer choice (c).

It is very clear, that a regular hexagon can be
divided into six equilateral triangles. And triangle
AOF is half of an equilateral triangle.

Hence, the required ratio=1:12.

Since AB is 5 cm, CF would be 10 cm.

And the four equidistant lines drawn between them
have to be of 6 cm, 7 cm, 8 cm and 9 cm long.

Sothe total length=2(6+ 7+8+9)+10=70cm

E D
K
L J
F Z c
G
A H B

Let the length of the side of the hexagon be a units.

. AAFO and ABCO are equilateral triangles with

9.d

Geometry and Mensuration [ERE]

the length of their side equal to a units and area
. . . 3
(in sq. units) of each being gaz.

In AAFO, as G is the centroid and L is mid point
of OF, AL is the median to the side OF.

N

Also, AL = %a units and GL = ?a units

(Centroid divides medians in the ratio 2:1)

Areaof AGOL :%XLGXLO

V3

=—a°“ sq. units
22 S (i)

As H and K are the mid points of AB and CD
respectively, HK is parallel to AD. Thus, Hl is parallel
toAO and OD is parallel to JK. Hence, | is the mid
point of OB and J is the mid point of OC.

Area AOIJ 12 1

AON ~ AOBC 7 caA0BC  BCZ 4

Area of quadrilateral BCJI

NG

_SareanoBC =425 3 Q. units. ...(ii)
4 4° 7%

From (i) and (ii), required ratio = 2:9.
Alternate Method:

A AOF and AOBC are equilateral triangles with
equal area (as length of the sides is the same for
the two).

Area AGOL = %Area AFOG

= l[1Area AAOFJ
2\3

= %Area AAOF (i)
Area of quadrilateral
IJCB = %Area AOBC. (i)
From (i) and (ii), required ratio = 2:9.
E
A D
B C

Let EF=s unit



EXZ} Geometry and Mensuration

In triangle DEF:

DF = 2EFcos30° = +/3s
Semi perimeter of triangle DEF (in units) =S

= (1+£]3.
2

Area of triangle DEF (in unit?) = A

i s

(EF sin30°)DF =
2 4

Inradius of triangle DEF (in units) =,

A B2 Bs 3
1.3 4f1,8) 2(2+3)
2 2
Inradius of triangle DEF (in units) =r,

1[\EDF] DF s

23 2

~ 3

2

Ratio of area = r? :r,? =3:7+44/3
10. a Interior angle of an n—sided regular polygon

n-2
_ (-2,
n
N = 2n
= T -9
The number of diagonals in an n—sided polygon
="C,—n=kn
- n(n-3) _ Kn
2
n-3
k= ——
= 2
2n
-3
Henc K = (n—@] _ 30-m
ence. T2 2(n-0)"

Alternate solution:
If the polygon is an equilateral triangle, then, k =0

and 6 =60°. Only options (a) and (b) satisfy these
conditions.

1
If the polygon is a square, then, k= 2 and 6 =90°.

Between (a) and (b), only option (a) satisfies these
conditions. Hence, it has to be the answer.

1.b E

1cm™~>"1cm

12 +1? — AC?
0=~ 7
cos 120 P
_1_2-AC?
2 2
AC?=2+1=3
AC = /3cm

Area of square = AC2 =3 cm.

Circle

1. d Let the radius of the circle be r.

nr?
From statement|, —>7

2nr
=r>14 (i)
From statement I, 2r < 32
—~r<16 .. (i)

Combining (i)and (ii), 14 <r <16
Sorcanbe 15 or 16.

2.d As itis apparent from the following diagram, the
diameter of the inscribed circle is equal to the side
of the square, while the diameter of the
circumscribed square is equal to the diagonal of
the square. Since the ratio of any two circles is
equal to the ratio of the squares of their diameters,
in this case the required ratio is equal to (side)?:
(diagonal)?.

Now, the ratio of the side to the diagonal of a
square = 1: /2, the ratio of their squares will be 1 : 2.

3. b It can be seen that if we place 3 coins touching
each other, their centers form an equilateral
triangle. Hence, the angle made by the centers of
the coins around the central coin is 60°. Since the
total angle to be covered is 360°, there has to be 6
coins surrounding the central coin.



It can be seen that, if we place the 3 cones in
such a way that they touch each other, it will be
similar to placing 3 circles touching, with vertices
of the cone corresponding to the centers of the
circles. The centers of the circle form an equilateral
triangle with each side being 2r. A circle that passes
through the centers will be the circumcircle to such
a triangle. The radius of the circumcircle of an

1
equilateral triangle is [ﬁ) times its side.

2r
Hence, in our case it would be {ﬁj and

2r
— | >r, since \/§ =1.73 (approx.).
( ﬁ) (approx.)

N
Let x meters and y meters be the radius of the

outer and the inner circles respectively and O be
their center.

Inrightangled A OCB,
CB?=0B2-0C?
= 9=x2-y?
= (x+y)(x-y)=9x1
As x and y are integers, therefore, x + y =9 and
x—y=1.
Thus, x = 5.
Hence, radius of the outer circle is 5 meters.
In the given figure, the area of the circle = nr?.

To find out the area of the circle, we need to find
out the length of the side of the square.

We know, OR =0T + TR=0T + OS = 2r.

In right-angled triangle ORS, OR=2rand OS =r.
So SR? = 0OR? - 082,

But SR? = Area of the square = 4r2 —r2 = 3r2,

Hence, the required ratio = g .

9.b

10.d

Geometry and Mensuration [ERE]

If we draw the imaginary lines AC and BD, we find
that ZCAD and £CBD are subtended by the same
chord DC.

-. ZCAD = ZCBD = 30°.

Thus, Z/DBA = (70° —30°)= 40°.

Also, /DBA and ZACD are subtended by the same
chord DA.

Hence, ZACD = ZDBA =40°.

oo

Area of the original paper = 7(20)? = 400t cm?2. The
total cut portion area = 4(n)(5)?> = 100% cm? .
Therefore, area of the uncut (shaded)

portion = (400 — 100)= 300% cm?.

Hence, the required ratio = 300x : 100 =3 : 1.

The radius of the circle is 6.5 cm. Therefore, its
diameter = 13 cm and AB = 13 cm. Since the
diameter of a circle subtends 90° at the
circumference, ZACB = 90°. So AACB is a right-
angled triangle with AC =5 cm, AB = 13 cm.

Therefore, CB should be equal to 12 cm
(as 5-12-13 form a Pythagorean triplet).

1
Hence, the area of the triangle = E x AC x CB

1
=E x 5 x 12 =30 sqg.cm.

A

D P R Sc

Let radius of the semicircle be R and radius of the
circle berr.

Let P be the centre of semicircle and Q be the
centre of the circle.

Draw QS parallel to BC.



11.a

12.d

13.a

Geometry and Mensuration

Now, APQS ~ APBC

Pa_as
PB BC

Rer _R-r

V2R R

= R+r=+2R-2r

=  r(1++2)=R(2-1)

_rb2-1) (2-1)
W2+ (V2-1)

= r=R(\2-1y

R ired rati rz x2
equirea ratio =
q T[R2

_aR% (V2 -1)* x2
nR?

=2(v2 1" 1
None of the statements is useful in finding the ra-
dius of the rear wheel. In the question, distance
travelled is given. But the number of rotations taken
by it is not given.

O,

Since AB is the diameter of the circle, ZACB would
be right angle. In this triangle, we know AB = 15
and AC = 12. So we can find BC. Hence, BC = 9.
Since BC = BD, AD = AC (similar triangles).

Hence, area of AACB = Area of AABD

%ACXCB

1
2 x 12 x 9 = 54 cm?

So the area of quadrilateral ACBD =2 x 54 = 108
sg. cm.

12
24

In ABEC and AAED

~/CBE = ZCDE (-~ Angles in the same segment of
acircle are equal)

Similarly, Z£BCE = ZEAD (.- Angles in the same
segment of a circle are equal)

14.a

15.¢c

16.c

17.c

/BEC = ZAED (Vertical angles are equal)
. By AAA similarity
ACEB ~ AAED

We know that the ratio of the areas of two similar
triangles is equal to the ratio of the squares of the
corresponding sides

 Area(ABEC) (BCY (12Y (1Y 1
"m:(ﬁj :(ﬂj :[Ej 4

If the radii of two circles are r, and r,, then the two
equations can be written nr 2 + 7r,> = 1531
or(r?+r?)=153andr, +r,=15.
Nowr2+r2=(r +r)-2rr,

Therefore, 153 = (15)>—2r,r,orr,r, = 36.

If 36 is to be expressed as the product of two
integers, it could be (36 x 1), (18 x 2), (12 x 3),
(9 % 4), (6 x6).

The only two factors that add up to 15 are 12 and 3.

Hence, r, =12, r, = 3. Therefore, the ratio of larger
radius to the smaller oneis 12 : 3 =4.

PQ =PE +FQ-FE
= Radius of circle 1 + Radius of circle 2 — FE
=20 +20-12=28
Similarly, QR=20+20-CD =40-10=30
and PR=20+20-AB=40-5=35
So perimeter of APQR =28 + 30 + 35 =93

1 A 2
‘='
A\"A
3
Let R be the radius of each circle. Then
mR?  27R o R 2 .
ZTE_R:? which implies that EZE i.e.
T

R?2=4,ie.R=2.

Then the length of the square is 8. Thus, the area
of the square is 64, while the area covered by each
coin is © x 22 = 4r. Since there are four coins, the
area covered by coins is 4(4n ) = 16m.

Hence, the area not covered by the coins is
64 —16n=16(4 —m).

The information given in the question implies that
r,>r,

E .

Hence, this statement alone does not give the value
ofr,.

Statement | suggests that (r, —r,) =



18.b

19.¢c

20.b

m
Statement Il implies that (r2—r?) = oy

Hence, again this statement alone is not sufficient
to answer the question. Butin the second equation,
we simplify (r,>—r2)as (r, + r,)(r, — r,) and then
substitute the value of (r, —r,) from the first equation,
we will get the value of (r, +r,). Now we have two
equations in r, and r,, which can be solved
simultaneously to get the value of r,. Hence, both
the statements when together taken can answer
the question.
A

Statement | itself is sufficient to answer the
question. As, if we know the radius of the circle we
can find out the length of the diagonal of the square
(which will be the diameter) and if we know the
diagonal of a square we can find the length of its
sides and hence the area.

Again, the second statement in itself can answer
the question. As, from the data that is given we
can find the radius of the circle and hence the area
of the square (as given before). This can be
explained from the diagram given. Since the tangent
makes a right angle with the radius at the
circumference, the triangle is a right-angled
triangle. Hence, A% = 52 + r2. Hence, knowing the
value of A, we can find out r. Hence, both
statements in itself can answer the question.
Therefore, the answer is (b).

Let the radius of the outer circle be OQ = x.
Hence, perimeter of the circle = 2xx

But OQ = BC = x (diagonals of the square BQCO)
Perimeter of ABCD = 4x

H i 2nXx 0w
ence, ratio = —— = .
4x 2
P
r d D

\
/

rand d are given

21.c

22.c

23.b

Geometry and Mensuration

From statement I, when co-ordinates of D are
given, only one pair of tangents can be drawn onto
the given circle from D. So angle made by x-axis
for each can be found out.

Hence, statement | alone is sufficient.

Consider statement Il. Let the x-axis bisect the
tangent QD, i.e. QA = AD.

NI
/

Here QA = %QD = %\/d2 —r2. So using trigonometric
ratios in right ACQA, we can determine /CAQ.
Therefore, DAB is equal to ZCAQ (vertically
opposite angles).
Consider the other tangent DP. Let it intersect
x-axis at point L.

~CDQ can be determined using trigonometric
ratios (as two of the sides are given in right
ACDQ). Also, ~CDQ is equal to /CDP (since
the tworight ACQD and ACPD are congruent). Drop

a perpendicular DB on x-axis. In right ADBL,
we can find #BDL = 180° —( £ZADB + ~CDQ+ £CDP)

=180° —22CDQ - ZADB . Applying angle sum
property of triangle, we can determine ZDLB.

Hence, statement Il alone is sufficient.

Let the area of sector S, be x units. Then the area
of the corresponding sectors shall be 2x, 4x,
8x,16x, 32x and 64x. Since every successive
sector has an angle that is twice the previous one,
the total area then shall be 127x units. This
1
is 8 of the total area of the circle.
Hence, the total area of the circle will be 127x x 8

T
1016 °
For a given inradius and circumradius, there is only
one possible value of (PR + RQ).

Hence, both the statements are required to answer
the question.

You can see from the following diagram that both
statements individually

=1016x units. Hence, angle of sector S, is



EXX) Geometry and Mensuration

BD = 2r
Area of circle ﬁ _ T
Areaof rectangle b /3

A BWD E g2
S S S B U

imply towards C being the mid-point of BD. The
ratio of AC/CE will be one by using any statement. 2 4 p2 1 2.b2 4

c T Tab 3 b 3
24. a “
b 4
1"\ = +T:_3 ()]
Now A AED — A CBD

Let the length of the chord be x cm.

oT|—

1 Gy . AE_AD _AE_BC _ AE b
5(15X20):§X25X§ = x=24cm " CB DC AD DC AD 1
25.b
B .. We have to find E,i.e.g.
AD |
15 20
Q Let9=x
P /M l
A I/ c Therefore, from (i), we get
— x —3 25-x > 4
—4 X =—
(15)% = x% = (20)? - (25— x)? X J3
= x=9 - 1+x° 4
= BD=12 X 43
2
Area of AABD:%X12><9:54 = 3+/3x" =4x

= 3x?-4x++/3=0

1
s=(15+12+9)=18 | ~(-4)+,[16-4(V3)V3

X =
Area o
) _4x16-12 412 _ 6 p 2
Area of ABCD=§><16 x12 =96 T 23 23 23 23
1 B g L
s =(16+20+12)=24 1 N
r. _Areajr =4 From options, the answer is i i.e \/—
2 = s 2 o) s \/5, .. 1:J3 -
InAPQM, PM=rq +r; =7 cm 27.a /BAC = /ACT + ZATC = 50° + 30° = 80°

QM=ry—r;=1cm

And ZACT = ZABC (Angle in alternate segment)
Hence, PQ = /50 cm

So ZABC =50°
26.a E
A N\ B ZBCA =180°—(ZABC + ZBAC)
A —180° - (50° + 80°) = 50°
] Since /BOA =2/BCA =2x50° =100°




28.c

29.a

30.a

Alternative Method:
Join OC
~/0OCT =90° (TCis tangentto OC)
Z0OCA =90°-50° =40°
~ZOAC = 40° (OA =0OC being the radius)
/BAC =50°+30° = 80°
Z0OAB = 80°-40° = 40° = ZOBA
(OA = OB being the radius)

/BOA =180°-(£OBA + ZOAB) =100°

A

B C
N S

Since the area of the outer circle is 4 times the
area of the inner circle, the radius of the outer circle
should be 2 times that of the inner circle.

Since AB and AC are the tangents to the inner
circle, they should be equal. Also, BC should be a
tangent to inner circle. In other words, triangle ABC
should be equilateral.

The area of the outer circle is 12.
Hence, the area of inner circle is 3 or the

3
radius is \/:
T

The area of equilateral triangle = 3x/§ r2, where
ris the inradius.

9v3
Hence, the answer is T\F .

Ify=10°,

~/BOC = 10° (opposite equal sides)
~0OBA = 20° (external angle of ABOC)
~/0OAB =20 (opposite equal sides)

Z/AOD = 30° (external angle of AAOC)
Thusk=3

Geometry and Mensuration [ERE]

We can get the answer using the second statement
only. Let the radius be .

AC = CB = 2.5 and using statement B, CE = 5,
thus OC = (r—5).

Using Pythagoras theorem, (r — 5)2 + (2.5)2 = r2
We getr=23.125 cm.

NOTE: You will realize that such a circle is not
possible (if r = 3.125 how can CE be 5). However
we need to check data sufficiency and not data
consistency. Since we are able to find the value of r
uniquely using second statement the answer
is (a).

OP PR 4
31.b E:$=§

OP =28

0oQ =21

PQ=0P-0Q=7

PQ 7 1

oQ 21 3

PR 4

32.b PR+QS=PQ=7 =_——_"=_"
QS 3

=QS=3cm.

33.c SO =/0Q? -QS?

= V212 - 32
=24 x18 =123 cm.

J60 15
- BE="—=-Y"%
4 2

N 15 1

AE= 22| 12| = [4-—=—

2 4 2



EE] Geometry and Mensuration

35.d _ _ 2 >
OP = \/a02 _AP2 = /(20)" —(16)
OP =12 cm
(0] _ 2 2 _ 2 2
c &0Q = \[(0C) -(CQ)? = {/(20)* - (12)
2 %:70' 0Q =16 cm
- 5 Distance =PQ =12 + 16 = 28 cm.
38.b M
C/
Let the radius of smaller circle be ‘r’.
OB=r/2
OB=0B+0OD+0D =rJ2 +r+2 A¢—E - Q B
Also OB = 2,/2 A H L /F
= 2+r+2=22 \ /
= r=6-42 G\N
36.d B AE=1cm,BE=2cm&NL=1cm,ML=2cm
ﬂm HL=OE =1
A c T2
, DL =DH +HL
E N— D ]
In AABC, #B =90° (Angles in semicircle) = DL= DH+§

Therefore, ZABE =90 - 65 = 25°

OB =AO =radius = 1.5
Also, Z/ABE = Z/ACE (Angle subtended by same

arc AE) DO? = OL? +DL?

2 2 2
Also, ZACE = ZCED [AC || ED] N (Ej :(1] +[DH+lj
Therefore, ZCED = 25° 2 2 2

37.d Case I: Chords on same side of the centre. 1 2 1
= |[DH+2] =2 = DH:I—E,

39.a P
OB2 = OAZ - AB2 =202 - 16% = 144 Q R
_ \\<~

OB =12 S
OD? =202 — 122 = 400 — 144 = 256 . 120°

OD =16 Here cos30° = o

BD =4 cm - a=r/3
Case lI: Chords on opposite side of the centre.

PP Here the side of equilateral triangle is /3

2 2 .2
From the diagram cos120° = X+2X—2a
X
= a®=3x?
X=r

Hence, the circumference will be 2I’(1 + \/§) )
AB=32cm, CD=24cm



40.b

41.c

42. e

A2 C B
ZADB =90° (Angle in semicircle)
CD%2=AC x CB
= (6)2=2xCB
= 36=2xCB
= CB=18cm
-~ AB=AC+CB=20cm

Hence, area of semicircle = %n(‘] 0)? = 507 sq. cm.

If P and Q lie on the intersections of the circles as
shown in the figure given below.

A

B
In this case triangle APQ is equilateral. So the
maximum possible measure of the angle AQP is
60°. The answer is between 0 and 60.

We can use the formula for the circum radius of a
triangle:
_ axbxc
4 x(Area of the triangle)

o R- axbxc
4><[1xb><AD]
2
_axc
2xAD
_175%9 _ o6 25cm
2x3

43. a

44. a

45.d

46. c

47.b

Geometry and Mensuration [Tl
M

(B

Area of AMNQ Z%XRXR = %RZ

Area of sector MNQ = %x nR?

1 1
So the required area= 2[2 nR? — ERz}

=2><%R2B—1}=R2E—1}sq units

Centre of the circle will be mid-point of the
hypotenuse of the triangle. So, hypotenuse = 2 x
6.5=13cm.

Since all the sides are natural numbers, obviously
other sides are 5cm and 12 cms and the perimeter
is5+12+13=30cm.

If Ramu and Shamu are at the diametrically
opposite ends (in which case distance = 18 m)

Then
1.5+ 3 xN =4 Mwhere M, N are natural numbers
This is never possible.

Since, OQ = TQ = 2 units, therefore AOTQ is an
equilateral.

ZT0Q =60°

Since, PQ is a tangent to the circle, therefore
Z0QP =90°.

Since, PQ is a parallel to OA therefore
ZAOQ =90°.
For the same reason /BOT = 90°.

ZAOB = 360°— (£TOQ + ZAOQ + ZBOT)
120°.

AN

"~

Am



EEE] Geometry and Mensuration

ZAEB =90° (Angle in a semicircle)
ZABE =180 — (90 + 35) = 55°

/BAC = 55° (Alternate interior angles)
Now, ZCDB = 180 — 55 = 125° (Sum of opposite

angles of a cyclic quadrilateral is 180°.)
#/ABD =180 — 125 = 55°

(Sum of interior opposite angles is 180°.).

Hence ~CDB — ZABD = 125 - 55 =70°.
48.d There would be 2 cases.

Case |: When B lies in greater arc AC.

The figure would be as below.

Z0OAC = ZOCA=20°
= ZAOC =140°

ZABC = %AAOC = 70°

Case Il: When B lies in smaller arc AC.
The figure would be as given below.

Let D be a point O is the greater arc AC.
Z0OAC = ZOCA =20°
= Z0OAC =140°
ZADC = ZAOC =70°
ABCD is a cyclic quadrilateral
ZABC =180°-70° = 110°.
49. ¢ /EOA=85°, /BOD =15°
-.ZEOD =180° — (85° + 15°) = 80°
.. In AOED, OE = OD (radius)
. Z/OED = ZODE = 50°
In AEOC,

ZEOC =80° + 15° = 95° and LOEC = 50°

<. ZECA =180° — (95° + 50°) = 35°

50. ¢ 0

1L

51. b

Let ‘a’ be the length of smaller side

. Radius = a
2

= (5] o]

na2

—— =36
4

2
= 5;{%) -180 =

36x4 12

n n
A B
oY O E|\F

a= units

D C

Let the radius of the bigger circle be R and
that of the smaller circle be r and the side of
the square is 2a.

OE =R-EF
=R-[2R - (2r + 2a)]
OEZ2 + EB2 = OB?
i.e[2a+2r—RJ2 + a2 = R?
a=9(-2a=18);R=15
(18 + 2r—15)2 + 92 = 152
2r+3=12

r:g:4.50m
2

AN
V

N

Using Pythagoras formula,
r2—9=0MZ2
r’=4+(OM+1)%
rP=4+0M2+1+20M ...()

Now put OM = vr?2 -9 in eq. (i)

P =4+r?-9+1+2Vr? -9

4=2Jr? -9
r2=13
r:\/ﬁcm
53.b
D C
137
Py
A B




Geometry and Mensuration [EJEE]
AC =26 cm
So, AB? + BC? = (26)? = 576
Among the options, length = 24 and breadth

O

= 10cm, will satisfy the above equation A
(24)2 + (10)2 =576 <Gem_~
Hence, (24, 10) can be the possible pair. Thus, radius = 5 cm

Let the length of the chord that extends 120° be

54.c ‘2’ cm.

= a?=52+52-2x5x 5c08120°

....(using cosine rule)

Hence, a = 53 cm.

Mensuration
1. a If x =1, then for the rectangular box : 1=8,b =8
and h =1, so volume = 64.
1 Ifx=2,1=6,b=6andh =2 and volume = 72.

Area of AOCD = 2 Area of region R. Ifx=3,1=4,b=4andh=3and volume = 48.

Therefore, we can see that for a value of x between
1 w 1(1)? x 60 _ lsq_ cm 2 and 3, the volume of box decreases and will go
2 360 12 on decreasing further as x increases.
As OC = CD and £COD = 60° Hence, the maximum volume that the box can have
.. £0CD = ~£0DC =60° is 72 cubic inches.
Hence, AOCD is an equilateral A. <& PRI

H H N
X i i
Bogzm i o
4 12
1 10
2
oC= [L] cm.
3\/§ x$ i H
55. 24 Triangles BPC and BQC will be right angled — I

triangles as they are made inside semicircle. - 10 -

2. b Let | be the length of the rod, then
Volume of slab = Volume of rod

82
= 8><11><2=Tc(§j x|m

= |=3.5inches.

3. ¢ It can be seen that if a spherical ball is placed
inside a hollow cone of same diameter, the ball
won't go up to the diameter. In other words, because
of the slanting edges of the cone, only less than
50% of the ball would enter the cone. i.e, more
than 50% of the ball would be outside the cone.

Since, area of triangle ABC

:leBXClexACxBQ
2 2

= AB x CP =AC x BQ
=30:20=25x%xBQ
Hence, BQ =24 cm.

56. c The chord extends an angle of 60° at the center so
an equilateral triangle will be formed with the other
two sides being the radius of the circle.



4. a

5.b

6.d

Geometry and Mensuration

If the diameters and the heights of a cone and a
cylinder are same, then the volume of cone is
always 1/3 the volume of the cylinder.

So the ratio of the volume of cone to the volume of
cylinder =1 : 3.
The only answer choice that supports this is (a).
Let the radius and height of original cone be ‘r and
‘h’ respectively.
nreh

3

.. The volume of the original cone (V) =

2h
The height and radius of the smaller cone are —-

3
2r .
and 3 respectively.
Soits volume = %x[ 21| 20 _8Y
0|svoume—3 3 3 "7
_ [y 8V )1V
- Volume of frustum = 27" 27

Ratio of the volumes =8 : 19.

From the statement I, we can find out the area
that needs to be bordered. And from the statement
I, we can find out the cost of each tile. But to find
the total cost, we require the total number of tiles
and to find this we require the dimension of each
tile. Since this is not known, we cannot answer
the question using either statements.

05 0.5
— i i
i I I
05
20 -‘L
_l C— 05—
05 “r i
— 2

When seen from front
When seen from top

As it can be seen from the diagram, because of the
thickness of the wall, the dimensions of the inside
of the box is as follows: length = (21 — 0.5 - 0.5)
= 20 cm, width = (11 - 0.5 - 0.5) = 10 cm and
height = (6 — 0.5)= 5.5 cm.

Total number of faces to be painted = 4 walls
+ one base (as it is open from the top).

The dimensions of two of the walls = (10 x 5.5),
that of the remaining two walls = (20 x 5.5) and
that of the base = (20 x 10).

So the total area to be painted =2 x (10 x 5.5) +
2 x (20 x 5.5) + (20 x 10) =530 cm?.

Since the total expense of painting this area is
7 — —
530 0.13 =
Re. 0.1 per sq.cm. (approximately).

Rs. 70, the rate of painting =

8.b

10.a

12.d

Let V, be the original volume and r, and h, be the
radius and height of the cone respectively.

1
V, = (gj x 1 % (r,)?2 x h,. Consider statement I.

If the cone is cut parallel to base and dividing the

1
height in the ratio 1 : 2, then r, = (E)x r, and

1
h,= (E )x h,, where r, and h, are the radius and

height of the new cone respectively. If V, is
1
the volume of new cone, then V,, = (§ )X m(r,)? xh
1 1 ) 1 1
=(3)xmx (5 xr)Px((Hh)=(g)*V,
Hence, statement | alone is sufficient to answer
the question (as we get the ratio as 1 : 8).

2

Similarly, based on statement Il alone, we can find
the ratio (which will be 1 : 27).

Statement | gives the thickness of the wall which
is of no use to find the volume of the tank since we
do not know the radius of the sphere.

Statement Il gives us the answer as the volume of

water displaced is equal to the volume of the
immersed tank (from Archimedes’ principle).

So to find the exact storage volume of the tank
both the statements are needed.

} 500 i
7
S
500
Area of shaded region= 1 me @ =2,500sgm

Area of a A is maximum when itis an isosceles A.

100
So perpendicular sides should be of length ﬁ m.

Work with options. Length of wire must be a multiple
of 6 and 8. Number of poles should be one more
than the multiple.

D 25 c




13.¢c

14.b

15.a

CE= /252 —20% =15
(Since DBC is isosceles triangle.)

ABCD is a quadrilateral where AB = 32 m,

AD=24m,DC=25m,CB=25mand ZDAB is
right angle.

By Pythagoras Theorem: DB =40 m
So area of AADB = % x 32 x24=384sq.m

Now in isosceles ABCD, perpendicular CE from
C to BD bisects BD.

ﬂ:20m

BE = DE =
Now by Pythagoras, Theorem:
CE =+v25° -20% =15m.
SoareaofABCD:Zx%x 15x20=300sg.m

Hence, area of ABCD = 384 + 300 = 684 sq. m

\|, Xxm
7777777 7777

—>FA€—Xxm

20m —> Path
60 m
7777777777777/

Let width of the path be x metres.

SONNNNNNNNN

ANN\\ANN\\N\

Then area of the path =516 sq. m

= (60 + 2x)(20 + 2x)— 60 x 20 = 516

= 1200 + 120x + 40x + 4x? — 1200 = 516

= 4x2+160x—-516=0 = x>+40x—-129=0
Using the answer choices, we get x =3 m.

We know that the diameter of circle will be the
diagonal of the square.

Thus, from any of the two statements, we can find
out the areas of the circle and square.

Total area = 14 x 14 = 196 m?
2

Grazed area = [n all
=154 m?

Ungrazed area is less than (196 — 154) = 42 m?,
for which there is only one option i.e. 22 m?,

Jx4 = nr? =22x7(r=7m)

16.c

17.a

18.c

19.b

20.a

Geometry and Mensuration [
Area = 40 x 20 = 800 m2.
If 3 rounds are done, area = 34 x 14 = 476 m?
= Area > 3 rounds
If 4rounds = Arealeft=32x 12 =347 m2
Hence, area should be slightly less than 4 rounds.
For questions 17 to 19:
AA, = 2r, BB, = 2r+ /3, C1C2 = 2r+2r/3
Hence,a=3x2rb =3 x (2r + /3 ); ¢ = 3 x
(2r + 2r\/§)
Difference between( Yand (

between (b) and (c)is 3fr
correct choice.

) is 3fr and that
Hence (a) is the

2r 2r 2r (2rx9 3
Time taken by A= = =

203015 60 )10

3
Therefore, B and C will also travel for time EF .

Now speed of B = (10\/5 + 20)

Therefore, the distance covered
3 3
=(10J§+20)x76r=(J§+2)x10x76r

= (2r++/3r)x3 =B, +B,B; +BB,

B will be at B,.
Now time taken by for each distance are

4370(\/§+1) %(\/5+1) 120

3 (2+2V3)r (2+2V3)r (2+243)r
40" (ar1) 40 (Ja+1) 120
ie. — 3 x 2r, i><2r (1+\/§)r

40740 60
.3 3 (*+J§)
i.e. —r,—r, r

20 '20 60

We can observe that time taken for C,C, and CZC3

combined is ir+ir = 3 —r , which is same as
20 20 10

time taken by A.Therefore, C will be at C,.

In similar triangles, ratio of Area = Ratio of squares
of corresponding sides.

Hence, Aand C reach A; and C, respectively.

The whole height h will be divided into n equal parts.
Therefore, spacing between two consecutive

h
turns = —.
n



21.b

22.c

23.a

Geometry and Mensuration

The four faces through which string is passing can
be shown as:

]

-l>|3 INE

L(i&

4

<

n
Therefore, length of string in each face

2 2 e
= n2+(ﬂj = n2+n_ = 17”
4 16 4

Therefore, length of string through four faces

J17n
= TX4 :x/ﬁn

Length of string is same.
Let us open 1 turn of string around cylinder.

S>>

2rn
So length of string

2 2
= nx\/(2nr)2 +h—2 = n\/42 +h—2

n n

From previous question length of string = \/17n,

f 2
=7n=n 16+:—2 —h=n

Consider a square of side x.
Therefore, its area = x2

2
X
Therefore, area of the largest circle = R(EJ ,

2
which can be cut from square = %

Therefore, area scrapped = X —%XZ =x? (1 - %J

x2[1-T
. Areascrapped 4) 1
" Areaof square  x2

- I _Contant
4

As this ratio is constant whether we cut a circle
from small square or larger square, scrapped area
will be a fixed percentage of square. Therefore, in
our problem as two squares are of the same size,
the ratio will be 1 : 1.

24.c

25.d

26.d

27.d

28.b

It's standard property among circle, square and
triangle, for a given parameter, area of circle is the
highest and area of the triangle is least whereas
area of the square is in-between, i.e.c>s > 1.

The required answer is 34 x 0.65 x 0.65 = 14.365

Because we get two similar triangles and area is
proportional to square of its side.

X X

Volume =1 xb x h
V = (12 -2x)(12 - 2x) x x
V'=(12-2x) (12-2x) 4x
Where V' =4V
Now sum =12 —2x + 12 — 2x + 4x = 24 [Constant]
As sum is constant for maximum product 12 — 2x
=12 - 2x = 4x
Therefore, x =2
The surface area of a sphere is proportional to the
square of the radius.

Thus, :—B :% (Surface area of B is 300% higher

thanA) "
s _2
rn 1

The volume of a sphere is proportional to the cube
of the radius.

Thus, ﬁ = 8
Vy 1

Or,V, is %th less than B i.e. g><100 = 87.5%.

If the radius of the field is r, then the total area of
2

Tr

the field = —.
2

The radius of the semi-circles with centre's
Pand R = r .

2
r2

T
Hence, their total area = T

Let the radius if the circle with centre S be x.

.
Thus, OS = (r-x), OR = % and RS:(§+XJ'

Applying Pythagoras Theorem, we get

(r—x)? + [éf = (%erjz

Solving this, we get x = %



2
r
Thus the area of the circle with centre S = % )

The total area that can be grazed

2
_ nr2(1+1j= 13nr

Thus the fraction of the field that can be grazed

_ 26 [ Area that can be grazed
T 36 Area of the field

10
The fraction that cannot be grazed = 36 28%
(approx.)
29.c 20

10 _F=20]g
P\

X
I\ BJ
Let the radius be r. Thus by Pythagoras’ theorem
for AABC we have (r — 10)2 + (r — 20)2 = r2
i.e. r2—60r+500=0. Thusr=10 or 50.
It would be 10, if the corner of the rectangle had
been lying on the inner circumference. But as per
the given diagram, the radius of the circle should

be 50 cm.
30.b x

>
x/2 :

- . X
In original rectangle ratio = 5

IS

In smaller rectangle ratio =

7\
N | X

)

. X 2 B
Given E—X:X—Z«/E
2
Area of smaller rectangle

=2X2:x:2\/§sq.units.

31.d

Geometry and Mensuration

Circle Radius
C r
r
C, 2
r
C, 8
r
C, 16

Area of unshaded portion of C

Area of C
1 Area of shaded portion
- Area of C
2 2
r r
T+ |+
GEGES
=1-
nr?
a
:1_[i+i2+,_,j: _ 16 11
4% 8 121712
4

32. a DF, AG and CE are body diagonals of cube.
Let the side of cube be a.
Therefore, body diagonal is a3

2
Side

Circum radius for equilateral triangle = W

aV3
Therefore, f =a

33.b

Shaded area =2 x (area of sectorADC —area of AADC)

:2x[%x12—%x1x1j

_T

2
34.b A B_ fem C D

90°|N\60° 60 /] 90°
602

P Q




35.¢c

36.b

37.b

Geometry and Mensuration

Drawn figure since it have not to be within distance
of 1 m so it will go along APQD, which is the path
of minimum distance.

90 b
= 2nx1==
AP = 36072
T
Also, AP =QD = 2
So the minimum distance
=AP + PQ + QD
LA WL T
2
70 30 30
30
10 70
30 | 30
70
10
30
70
Let the rectangle has m and n tiles along its length

and breadth respectively.

The number of white tiles
W=2m+2(n-2)=2(m+n-2)

And the number of Red tles=R=mn—-2(m +n-2)
Given W =R

= 4(mMm+n-2)=mn

= mn-4m-4n =-

= (m-4)(n-4)=8

As m &n are integers so(m—-4) & (n — 4) are
both integers. The possibilities are (m—4,n—-4)=
(1,8)or (2, 4) giving, (m, n) as (5, 12) or (6, 8) so
the edges can have 5, 12, 6 or 8 tiles.

n 1 6-7
ini =4-| —+—x1x2| =
Remaining area [2 2>< X J 5

" ) 6-7
Remaining proportion = 8

38.d

39.b

40. ¢

Area = n(1)2—[g+1j =n—g—1 = “;2

Using A: Inner radius of the tank is atleast 4 m.

So volume = %nr3 where 4 <r <10

This volume can be greater as well as smaller than
400 for differentr.

Using B: The given data gives the volume of the
material of tank, which can be expressed as
%n('] 0% —r3), which will give the value of r which is

unique and sufficient to judge if the capacity is
adequate.

Hence, option (b)is correct choice.

E
A : B
H P Q FooL
& — ®
°
D G c

Let the length of AH be X’ cm.

By symmetry of the figure given above, we can
conclude that AAPD and ABQC will have the
same area.

- Z/APD is 120° and line ‘L’ divides the
square ABCD in 2 equal halves, therefore
Z/APH = ZHPD = 60°

In AAHP:%:tan60°:\/§:>HP:icm

J3
Area of AAPD = 2 x area(AAHP)
2

X l X X X L = X— cm
2 3 s
Area of ABQCDP = area (ABCD) —2 area (AAPD)

22 2¢(2/3-1)

=2

—4x? -2
V3 V3
2x° (243 -1)
Required ratio = L‘Z =23 -1
2

5



Alternate method:Concepts used:

a b ¢
sinA sinB sinC

1 1
Also, area of AABC =§ ab sin C = Ebc sin

1
A = —ac sin B. In the given figure

2
A E B
T X X
P
O R e S
H L
D G C

For AAPD, Let AP =PD =x cm
a _ x X
sin120° sin30° sin30°

= sin120° = sin (90° + 30°)

=

o \/§ H o 1
=cos 30 —?, sin 30 =5

- a _X
3 1
2 2
= X =->cm
V3
Thus, area of AAPD is %xAPxPstin120°
_1,a a B
2 J3 J3 2
2
a 2
= ——Cm
443

by symmetry, Area of AAPD = Area of ABQC

Area of ABQCDP
[Removing area inside square ABCD

Thus, ratio of

_ Area of square ABCD -2 x (Area of AAPD)
B 2x(Areaof A APD)

=24/3-1

41.e

42. a

Geometry and Mensuration [EEE]
A

D
Itis giventhatAB=BC=AC=BD=DC=1cm.

Therefore, AABC is an equilateral triangle.

Hence, ~ACB = 60°

v~ 60 2 T
AB=——xn(1)* ==
Now area of sector 360 " (1) 5
Area of equilateral triangle AABC = ?(1)2 = g
Area of remaining portion in the common region

T 3
6 4

ABC excluding AABC :2X[6

Hence, the total area of the intersecting region

= 2><£><(1)2+4><[£—£]
4 6

4
= 2—n—£ sq. cm.
3 2
A
N
'Y, ; Q
|
1 M
B R ——'S C
X

Let the height of the cylinder be ‘h’ cm and radius
be X’ cm.

AANQ is similar to AQSC

AN QS 10-h_ h
NQ SC X 4-x
10 X 10 4
— 1= - —=
4-x h 4-x
5
h=—=(4-x
2( )

Surface area of the cylinder PQSR

= 2n[x2 +hx} = ZT{X2+52—X(4—X)}



43. a

44. a

45.c

Geometry and Mensuration

2n[x2 —Ex2 +10x} = 21{10x—§x2}
2 2

3( 10 50
2| -2 x——=| +2
2 3 3

Maximum value of surface area of the cylinder will

be at x = E
3
Let’'s assume that the rectangle has m and n tiles
along its length and breadth respectively.
The number of white tiles
W =2m +2(n-2)
=2(m+n-2)
The number of red tiles
R=(m-2)(n-2)
=mn-2m-2n+4
Also, 2W =R (given)
= 4dm+4n-8=mn-2m-2n+4
= mn-6m-6n+12=0
= (M-6)(n-6)-36+12=0
= (m-6)(n-6)=24
As m and n are integers, both (m — 6) and (n — 6)

are integers as well. The possible sets of values
where m, n are positive integers:

(m-6,n-6)=(24,1), (12, 2), (8, 3), (6, 4)
So (m, n)=(30,7), (18, 8), (14, 9), (12, 10)
The maximum possible difference

=R-W=2W-W =
W

=2(m+n-2)

=2(30+7-2)

=70

Let the radius of the cross section of the pipe ber.
Speed (v) at which water flows
= 54 km/hr = 54000 m/hr
Rate of water flow
= (Cross-sectional area of the pipe) x v

nr2x54x103x14:ﬂx118800
100

= r:£m=200m.
10

There are 8 smaller cubes (on the corners) which
have exactly three sides painted.

There are 7 x 12 i.e. 84 smaller cubes (on the
edges) which have exactly two sides painted.

Thereare 7 x 7 x 6 i.e. 294 smaller cubes (on the
faces) which have exactly one side painted.

46. c

The total number of smaller cubes with at least
one side painted = 8 + 84 + 294 = 386

So the total number of smaller cubes with none of
the sides painted = 729 — 386 = 343.

Alternate Method:

Each edge of the larger cube is made of 9 smaller
cubes. It can be observed that there is another
cube whose edge is made of 7 smaller cubes which
lies inside this larger cube, such that none of the
cubes in it makes to the surface of the larger cube
(and didn’t get painted as a result).

The total number of smaller cubes in this cube =
73 = 343.

Volume of each smaller cube

~12x12x12
64
Edge of each smaller cube = 3 cm
Let the number of cubes along the length and
the breadth of the cuboid be 4x and x
respectively.

=27 cm’®

4x xx =64 orx=4
Length of the cuboid =4x x 3 =48 cm
Breadth of the cuboid =x x 3 =12 cm
Required surface area =48 x 12 =576 cm?

x

Let the semi vertical angle of the cone be a. .

h/+/3

t =NV2

=i:>oc:30O

V3

The vertical angle of the cone = 60°

= tana

Therefore, the triangle ABC is an equilateral triangle.

The given case i.e. placing of a sphere of the
maximum volume inside a cone will be identical to
the case of inscribing a circle inside a triangle.
Therefore, the center (O) of the circle will coincide
with the centroid of the triangle ABC.

In triangle ACM, OC is angle bisector of ~ ACM.

Z0OCM = 30°
In AOCM,



r h
=>r=—

h/+/3 3

Hence, the ratio of the volume of the sphere to that

3 (hf
373
ofthecone=———<2—=4:09.

tan30° =

48. a A

In the figure given above, ABC represents the actual
cone from which the frustum was made. DEBC
represents the frustum and BRC represents the
conical cavity.

Now, the volume of the material in the solid can
be calculated by subtracting the volume of the
cone ADE and the conical cavity BRC from the

cone ABC.
AAPE and AAQC are similar,

AP _ PE
= AQ ~ QC
= AP =8cm.

1
Volume of cone ABC = 51r(6)2><16

1
Volume of cone APE = §n(3)2 x8

1
Volume of conical cavity BRC = grc(S)2 x3

Required volume of solid

1
= %n(6)2><16 - %n(3)2><8 - §n(6)2><3
=132ncm?.

49.b Since the HCF of 24 and 56 is 8, the side of the
identical square plots must be one of the factors
of 8.
The factors of 8are 1, 2,4 and 8
If side of the square plotis 1 m, the length of fencing
material required is (25 x 56 + 57 x 24) = 2768 m

But 2768 m > 2700 m.

Geometry and Mensuration [EXYl}

If side of the square plotis 2 m, the length of fencing
material required is
(29 x 24 +13 x 56) = 1464 m < 2600 m
For minimum fencing material to be left the
side of identical square plot = 2m.
50. Volume of a cylinder = nr?h, where
r = radius of the cylinder
h = height of the cylinder
Volume of the graphite cylinder
= n(ijz x10 =~ cm?
10 10
Volume of the layer of wood

2 2
—qon| (L) o[ ) 2487 o3
10 10 10
Cost of the material in a pencil
487

T
=—x2.10+——x0.70 =
10>< + 10 X Rs.11.22

51. P

X
>

%

Q
The common chord will be of the maximum length if
it is the diameter of the smaller circle.

In APO’Q, PQ = 2r and PO’ = QO’ = 2r, therefore,
APQO’Q is an equilateral triangle.
Required area (in sq. units) of the shaded region

1
=2 x Area of smaller circle + Area of segment PRQ

1
=3 x Area of smaller circle + (Area of sector O'PQ

—Area of triangle PO’Q)
2 2 2 2
D (10 M ETCS o W et
2 6 4 6

52. Letthe original volume of the raindrop be 'x' ml.
Therefore, initial volume of water in the raindrop will
be 0.75x ml.
Remaining volume of water after evaporation
= (0.75x — 2) ml
Remaining volume of water is 70% of (x — 2) ml.
0.75x—2=(x-2)x 0.7
= x=12.



EXZ] Geometry and Mensuration

53. Let the length of the side of the octagon and the 56. 00
radius of the circle be ‘a’ units and ‘r’ units

y
respectively. Therefore, the length of the side of the
X
square will be 2r units
g N2 ' So X + 2y = 400
x =400 -2y
Area = xy
= (400 — 2y)y
Q =400 y — 2y?
135°
' e 457 Maximum value of quadratic function is;fz (whena
L N > i -
LEemnmns o a-é)?%--m is —ve)
2
_ 400 _
LM = LA + AB + BM S0, value ofy = —5°% =100,
a . 3 Soify =100
= a=R" x = 200.
57. 6 A
a(1++/2)
= r= ———=
2
2 2
(er <q/+ X=a
|-
Hence, the ratio = 1\/5
8 x Zxrxa B b "¢
_r In-radius of a right ZAisr= a+g—c
T 2a
[HﬁJ :4(671):#
a
2
— — . 2x —2x
= (1+\/§).4. 34(\@,1):?
54. Let the side of the squares be ‘a’ cm. V2x(x/2 - 1)
, ) , = 42 o)=L T
So the dimensions of the open box will be: 2
Length = (30 — 2a) cm = 4y2cm.
Breadth = (20 — 2a) cm - Area =+ x 42 x 442
Height=a cm 2
=16 cm?
(30 —2a) x (20 — 2a) x a= 1056
= (15—a)x(10-a)xa=264=11x6x4 58. A
/
Hence, a=4.
55. 10 cm
13/ M12cm M N 12 ft
5 20cm 5 9 ft
Area of a base = %(10+20)><12:1800m B 4% J

Total area of all six surfaces of the pillar is \\_//C

=10x20+20x20+2x180 +2 x (13 x 20)

AB =12 ft, MB = 9 ft
=200 + 400 + 360 + 520 = 1480 cm?.

- AM = 3ft



As AAMN ~ AABC

123
4  MN
= MN =1 ft

.. Volume of the remaining part of the cone

:%n(4)2 ><12—%><Tc(1)2 x 3.

= %ﬂ? x 3[64 —1]

_ 27—2>< 63 = 198 cubic ft.

Co-ordinate Geometry

1. ¢ The distance between two points (x,, y,) and

2.d

(X, ¥,) is given as \J(x, —x,)2 + (y, — y;)?

Hence, required distance

= J(-2-32 + (-7 -8y

= 5J10.
The three lines can be expressed as
Y—E_% Y—% Z dy—%_i
3 3 ' 7 78T % 5
-2

Therefore, the slopes of the three lines are

w|lo @
NI N N o

9
and 5 respectively and their Y intercepts are

4
and 5 respectively. For any two lines to be

perpendicular to each other, the product of their
slopes = —1. We find that the product of none of
the slopes is —1. For any two be parallel, their
slopes should be the same. This is again not the
case. And finally for the two lines to be intersecting
at the same point, there should be one set of values
of (X, Y)that should satisfy the equations of 3 lines.
Solving the first two equations, we get X = 1 and
Y = 1. If we substitute this in the third equation,
we find that it also satisfies that equation. So the
solution set (1, 1)satisfies all three equations,
suggesting that the three lines intersect at the same
point, viz. (1, 1). Hence, they are coincident.

If we solve the two given equations, we get the
point of intersection as (3, 2). Let A= (3, 2). The
lines of our interest (let it be L, and L,)also pass
through A. One of the lines passes through (0, 4).
Let L, passes through (0, 4), but it also passes
through (3, 2). Hence, we can find the slope of

7.d

8.b

Geometry and Mensuration [EXE]

2
L, (which is equal to —5). Hence, slope of

3
L, will be - since L, and L, are perpendicular.
Hence, equations of L, and L, can be obtained by
using slope point form. (Students! we need not
really find out the equations.) After getting both
the equations, we can find the area bounded by
L, and L, and coordinate axes.
The final point is (6, 6). The previous pointis (6, 2)
and the one before is (4, 2).
Two instructions are needed, one parallel to the
X-axis and the other parallel to the Y-axis. i.e.
WALKX(—x)and WALKY (-y)

The gradient of the line AD is —1. Coordinates of B
are (-1, 0).
A
x+y=1
° 0o /°
(-1,0)
0,1
o 0,-1)

Equation of line BCis x +y = —1.

Both the statements combined also do not tell us
if they are intersecting or not. The two lines can be
parallel also depending on the values of a, b, d, e.

.1
(0,0) (2,0)

Leta=0
1
Hence, area = 5(2) 1=1

Note: Answer should be independent of a and area
of the triangle does not have square root.

y
N
N (0, 41)
B .
© oA) (41,0

equation of line=x +y=41. If the (x, y) co-ordinates
of the points are integer, their sum shall also be
integers so that x + y = k (k, a variable) as we
have to exclude points lying on the boundary of
triangle; k can take all values from 1 to 40 only.
k = 0 is also rejected as at k = 0 will give the point



10.d

1.d

Geometry and Mensuration

A; which can’t be taken.

Now, x +y =k, (k=1, 2, 3, ...,40)

with k = 40; x + y = 40; taking integral solutions.
We get points (1, 39), (2, 38); (3, 37); ..., (39, 1)
i.e. 39 points

x +y = 40 will be satisfied by 39 points.
Similarly, x + y = 39 is satisfied by 38 points.

X +y = 38 by 37 points.

x +y =3 by 2 points.

x +y = 2 is satisfied by 1 point.

x +y =1 is not satisfied by any point.

So, the total no. of all such points is:

30+38+37+36+..+3+2+1= 39240 =780 points.
y-axis P
(5.4) (A
J8
Q (3,2) £45°
S5 °
45°
0 X-axis

As slope of line P is 45°, /ABC = 45°.
(Corresponding angles)
In triangle ABC, length of AB
=J(5-3) +(4—2)* = 24/2 units
Therefore, length of AC = 2\/5 units

1

Required area = > x2\2x 22 = 4 sQ. units

PQ is perpendicularto line ¥ = —=

o <

1
. Slop of PQ = — = -3

V3
.. Let equation of line PQ be y =—/3x +¢
At point M, when x =.f3 , y = 1.
nc=4
=>y= —3x+4

12.c

13.d

4
.. Co-ordinates of point Q = T:O and
Co-ordinates of point P = (0, 4).

(aY 1 8
Hence, PQ = (ﬁj +42 =4 §+1 =$units
y

o X
0,0)
A
(~4,-3)

Other two vertices will make two right angled
triangles with AB as the common hypotenuse. So
they must lie on the circle with AB as the diameter
and O as the centre. Radius of that circle will be
5 units.

There will be 5 such pairs in which both the
coordinates are integers.

[(51 O)’ (_51 0)]’ [(_4’ 3)1 (4’ - 3)]:
[(=3,4), (3,-4)][(-3,-4), (3, 4)] and [(0, 5), (0, -5)]

w

D C(2,5)

6,3)A B

Since diagonals of a rectangle bisect each other
so O is the mid point of AC.

6+25+3
Co-ordinates of O = (%%} =(4,4)

Point O will satisfy the equation of the other diagonal
too. So,

y=3x+c
4=3x4+c
c=-28.
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