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Solutions

1. (a); ÐBAD = 180° – (90° + 30°) = 60°
ÐBAC = 180° – (90° + 20°) = 70°
ÐCAD = ÐBAC – ÐBAD = 70° – 60° = 10°

2. (a); ÐBEH = 180° – (60° + 50°) = 70°
ÐFHE = 180° – 70° = 110°

3. (c); A B

E F

L MQ

P

O
a

b

c

Draw EF parallel to AB.
ÐEOP = Ðb ÐEOQ = Ðc
Þ   a = 2p – (Ðb + Ðc) = 2p – b – c

4. (a); Let the angle be x.
its complementary angle = (90° – x)

( )2x 90 x
3

= -

x = 36°
5. (b); Let the angle be x.

According to the question:

( )1x 180 x
5

= ° - Þ   x = 30°

6. (a); Let the number of sides be n.
According to the question:

( )n 2
180 144

n
-

= Þ   n = 10

7. (b); 3x + 105° = 180°
3x = 75°
x = 25°
2x + 90 + y = 180°
2x + y = 90°
y = 90° – 50°,   y = 40°
x + y = 25° + 40° = 65°

8. (c); ÐAPO = 42° and ÐCQO = 38°
ÐPOQ = ÐPON + ÐNOQ
= ÐAPO + ÐOQC = 42° + 38° = 80°

9. (b); ÐCOA + ÐAOD = 180°
3AOD + AOD = 180°
4AOD = 180°

180
AOD 45

4
°

= = °

10. (b); Ða + Ðb = 180°
11. (b); Since A, B and C are the angles of a triangle.

ÐA + ÐB + ÐC = 180°
Now, ÐA – ÐB = 15°, ÐB – ÐC = 30°
ÐB = ÐC + 30°
ÐA = ÐB + 15 = ÐC + 45°
ÐA + ÐB + ÐC = ÐC + 45° + ÐC + 30 + ÐC = 180°
3ÐC = 105, ÐC = 35°
ÐA = 35° + 45° = 80°

12. (c); 2ÐA = 3ÐB = 6ÐC

2 1B A, C A
3 3

Ð = Ð Ð = Ð

ÐA + ÐB + ÐC = 180°

ÐA +
2 A
3

Ð +
1 A
3

Ð = 180°

3 A 2 A A 180
3

Ð + Ð + Ð
= °

180 180A 3 90
6 2

° °
Ð = ´ = = °

13. (a); A

B C

ÐA = ÐB + ÐC
We get that

ÐA + ÐB + ÐC = 180°
Þ ÐA + ÐA = 180°
Þ    2ÐA = 180°, ÐA = 90°

_
_
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20. (b);
AB AC BC 2 1
DE DF EF 4 2

= = = =

DE = 2AB = 6 cm,     DF = 2AC = 2 × 2.5 = 5 cm
EF = 4 cm
Perimeter of DDEF = (DE + EF + DF) = 15 cm

21. (a); A

B C

D E

2.
1 x

3.6

2.4

AD AE 2.1 AE
AB AC 3.6 2.4

= Þ =

2.1 2.4x 1.4 cm
3.6
´

= =

22. (a); The line segments joining the mid point of the
sides of a triangle form four triangles each of
which is similar to the original triangle.

23. (d); A

B C

50°

70° 60°

F

E D

50

70 60

ÐA = ÐF, ÐB = ÐE, ÐC = ÐD
Then DABC ~ DFED

24. (c); Let the other two sides are x and x + 5
x2 + (x + 5)2 = 252

x2 + x2 + 25 + 10x = 625
2x2 + 10x – 600 = 0
x2 + 5x – 300 = 0
x2 + 20x – 15x – 300 = 0
x(x + 20) – 15(x + 20) = 0
(x – 15) (x + 20) = 0
x = 15 cm
The other side,  x + 5 = 15 + 5 = 20 cm

25. (a); ÐB = ÐC (Isosceles triangle)
ÐACD = 130°
ÐACB = 180° – 130° = 50°
ÐABC = 50°
ÐA = 180° – (50° + 50°) = 80°

26. (d); DDEF is congruent to each one of the triangles
DAFE, DBFD and DCDE.

14. (a); ÐACB = 180° – 30° – 90°
ÐACB = 60°
ÐACB + ÐACD = 180°
ÐACD = 180° – 60° = 120°

15. (c); y = 80° (Vertically opposite angles)
x = 180° – 50° – 80° = 180° – 130° = 50°

16. (a); ÐA + ÐB + ÐC = 180°
ÐA > 90°
ÐB + ÐC < 90°
Both are acute angles

17. (c); A

B C

D

y°
27°

In DBCD
ÐCBD = ÐBCD
ÐBCD = 27°
ÐBDC = 180° – (27° – 27°)
ÐBDC = 180° – 54° = 126°
ÐACD = 180° – (54° + 54°) = 72°

18. (c); A

B C

O

ÐA + ÐB + ÐC = 180°

1 1
B C 180 BOC

2 2
Ð + Ð = ° - Ð

1 1 1
B C 90 A

2 2 2
Ð + Ð = ° - Ð

180° – ÐBOC = 90° –
1
2

ÐA

ÐBOC = 180° – 90° +
1
2

ÐA

ÐBOC = 90° +
1
2 ÐA

19. (b); Let the angles be 2x, 3x and 4x. Then,
2x + 3x + 4x = 180,   9x = 180°,  x = 20°
Greatest angle, 4x = 4 × 20° = 80°

_
_
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27. (c); A

B C

40°

D

E F
40° 65°

AB AC
ED EF

= Þ
AB ED
AC EF

=

ÐF = 65°
ÐD = 180° – 105° = 75°
ÐB = ÐD = 75°

28. (b);
29. (d); The circumcentre of a triangle is point of

intersection of the perpendicular besectors of the
sides.

30. (d); AG : GD = 2 : 1 Þ GD : AD = 1 : 3
Þ   AD : GD = 3 : 1

AD 3 AD
3,

GD 1 1.5
= Þ =    AD = 3 × 1.5 = 4.5 cm

31. (b);
32. (b); Clearly one point namely the circumcentre of the

triangle is equidistant from the vertices.
33. (c); AB = 8 cm   and   BC = 6 cm

2 2 2 2AC AB BC 8 6 10 cm= + = + =

Since the midpoint of hypotenuse of a right
triangle is equidistant from its vertices, so
BM = AM = MC = 5 cm

34. (b);
35. (c); Side of equilateral triangle be 'a'.

height,
3h a

2
=

a 2 , a : h 2 : 3
h 3

= =

36. (d); ar(DDEF) = ( )1
ar ABC

4
D 21

24 6 cm
4

= ´ =

37. (a); Since, sum of two sides of triangle is greater than
3rd side
OA + OB > AB,   OA + OC > AC,   OB + OC > BC

A

B C
2 (OA + OB + OC) > AB + BC + CA

38. (d); A

B C

D4 4 2

4

2 2 2AC 4 4= + , AC 4 2=
DABC and DADB are similar
BD × AC = AB × BC

4 4BD 2 2 cm
4 2

´
= =

39. (b); A

B CD E

ÐABD = ÐBAC + ÐACB
ÐACE = ÐBAC + ÐABC
On adding above equation
ÐABD + ÐACE = 2ÐBAC + ÐACB + ÐABC

= 180° + ÐBAC
40. (c); x + 3x + y = 180°

Þ   4x + y = 180°
3y – 5x = 30°
4x + y = 180°
x = 30°   and   y = 60°
ÐA = 30°, ÐB = 90°   and ÐC = 60°

41. (a);
42. (c); ÐA + ÐB + ÐC = 180°

1 1 1
B C 90 A

2 2 2
Ð + Ð = - Ð

1 1B C BOC 180
2 2

Ð + Ð + Ð = °

ÐBOC = 180° –
190 A
2

æ ö° - Ðç ÷è ø

ÐBOC
1

90 A
2

= + Ð = 90° + 40° = 130°

43. (a);
44. (a); Incentre of a triangle is equidistant from its sides.

_
_
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45. (d); Incentre of a triangle always lies inside the
triangle.

46. (d);

AB

C D

EF

60 m

12 m
80 m

25 m

AE2 = (DC – AB)2 + (BC – DE)2

AE2 = 552 + 482

2 2AE 55 48 73 m= + =

47. (b); Since third side will be greater than the difference
between other two sides, so BC must be greater
than 7

48. (b); If O is circumcentre of DABC
than, ÐBOC = 2ÐA = 2 × 50° = 100°

49. (d); The four triangles made by joining the mid points
of the sides of a given triangle are congruent if
the given triangle is of any shape.

50. (d); A

B CD

EF

4

310

AB BC CA
DE EF DF

= = ,
1DE 10 5 cm
2

= ´ =

BC = 2 × EF = 2 × 3 = 6 cm
AC = 2 × DF = 2 × 4 = 8 cm

1. (d); ÐABC = 180° – 2x
ÐACB = 180° – 120° = 60°
ÐBAC = x
180 – 2x + 60 + x = 180° Þ  240 – x = 180°
x = 60°

2. (b); AD||BE
Þ ÐADC = ÐDCE = 85°
Þ ÐADB = 85° – 30º = 55°
          x = 180° – 90° – 55° = 35°

3. (b); ÐBTV = ÐDVS = 45°
ÐPTB = 55°
ÐPTR = 180° – 45° – 55° = 80°
ÐUTV = ÐPTR = 80°
ÐATC = ÐPTB = 55°
ÐCUQ = 55°
ÐCUQ + ÐRTP = 55° + 80° = 135°

4. (c); When
( )n n 3 28

2
- = , no value of n is a whole

number
5. (d); and ÐMLR + ÐSRL = 180°

So, RS ||LM,     PQ||LM
Angle between PQ and LM is 180°

6. (d);

A
B

C D

E M

x

y

L

Here, AB||CD (given)
Construct LM||AB
ÐABE + ÐLEB = 180°
ÐLEB = 180° – y
ÐLEC = ÐDCE
ÐLEC = x
ÐCEB = x – 180° + y = x + y – 180° = x + y – p

7. (c); If number of sides in regular polygon be n then

2n – 4 36090 – 150
n n

æ ö °÷ç ´ ° = °÷ç ÷÷çè ø

(2n – 4) 3 12– 5
n n

´
=

6n – 12 – 12 = 5n, n = 24
8. (b); By using formula,

1080° = (2n – 4) × 90°
2n – 4 = 12
2n = 16
n = 8

9. (d); Each interior angle of polygon =
n – 2

180
n

´ °

n – 2
180 135

n
´ °= °  4(n – 2) = 3x

4x – 8 = 3x
x = 8

Number of diagonals =
n(n – 3) 8 5

20
2 2

´
= =

_
_
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AM = AD
ÐADM = ÐAMD = x
ÐADC = ÐABC + ÐBCD
x = 63° + y ...(i)
ÐAMD = ÐACM + ÐMAC
x = y + ÐMAC ...(ii)
On comparing (i) and (ii)
63° + y = y + ÐMAC
ÐMAC = 63°

16. (c);

A

B

CO

�

�

x 3
4

1
2

c = Ð1 + Ð2
x = Ð3 + Ð4
Ð3 = a + Ð1 ... (i)
Ð4 = b + Ð2 ... (ii)
On adding (i) and (ii)
Ð3 + Ð4 = a + b + Ð1 + Ð2
x = a + b + c

17. (c);

18. (b);
A

B CD

71°

y

x

yx

In DABD
y = x + x
y = 2x
In DABC
x + y = 71°

x + 2x = 71°,   3x = 71°,
71x
3

°
=

ÐC = y = 2x =
71 1422
3 3

° °
´ =

19. (a); ÐADB = 20°
ÐCAD = ÐCDA = 20°
ÐCAD = 20°

10. (b); Let ÐCEF = x°
Now, AB||CD and AF is a transversal
\ ÐDCF = ÐCAB = 80° (Corresponding angles)
In DCEF, side EC has been produced to D.
Þ x + 25° = 80°    Þ x = 55°

11. (a); Draw a line n passing through O and parallel to
l and m.
Since l||n, Ð1 + 100° = 180°, Ð1 = 80°
Since n||m, Ð2 = 30° (alternate angles)

100°

m
n

l

m
n

l

Now, ÐAOB = Ð1 + Ð2 = (80 + 30)° = 110°
But ÐAOB = (x + 5)° = 110°
x = 110° – 5° = 105°

12. (b); Since, AB||CD and PQ is transveral.
ÐPEF = ÐEGH [Corresponding angles]
ÐEGH = 70°
Now, ÐEGH + ÐHGQ  = 180°
ÐHGQ = 180° – 70° = 110°
Also, ÐDHQ + ÐGHQ = 180°
ÐGHQ = 180° – 140° = 40°
In D GQH , ÐGQH + 40° + 110° = 180°
ÐGQH = 180° – 150°, ÐGQH = 30°

13. (a);

40°
4x°

3x°
OA B

DC

ÐAOC + ÐCOD + ÐBOD = 180°
40° + 4x° + 3x° = 180°
7x° = 140°,     x = 20°
4x = 4 × 20° = 80°

14. (d); ÐECD = 70°
ÐAOD = 70° [Corresponding angle to ÐECD]
In DBOD
ÐAOD = ÐOBD + ÐODB (Exterior angle of a
triangle is equal to sum of opposite interior angle)
ÐAOD = ÐOBD + ÐODB
70° = ÐOBD + 20°
ÐOBD = 70° – 20° = 50°

15. (c); A

B C

D

M
y
y

x x

63

_
_
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ÐACD = 180° –  40° = 140°
ÐACB = 40°
ÐACB = ÐABC = 40°

20. (d); Let the angle be x, x + 10° and x + 20°
x + x + 10° + x + 20° = 180°
3x + 30° = 180°

150
x 50

3
°

= = °

Largest angle, x + 20° = 50° + 20° = 70°

21. (c); A

B CD E

ÐABD = ÐACB + ÐBAC ... (i)
ÐACE = ÐBAC + ÐCAB ... (ii)
on adding (i) and (ii)
ÐABC + ÐACE = 2ÐBAC + ÐACB + ÐCAB
= 180 + ÐBAC
so some of exterior angles so formed is greater
than ÐA by two right angles

22. (d);

23. (d); A

B C D
108°

ÐA + ÐB = 108°

ÐA +
1 A 108
2

Ð = °

3 A 108
2

Ð
= ° ,

108A 2 72
3

°
Ð = ´ = °

24. (c); Sum of two angle = 80°
x + y = 80°
Difference of two angle = 20°
x – y = 20°
2x = 100°,   x = 50°
y = 80° – 50° = 30°
so, smallest angle is 30°

25. (a);

D B C

A

E

108°

x°

3y
y

y

ÐBAD = ÐBDA
In DACD
x + y = 108°
4y = 180° – 108°
y = 18°
x + y = 108°
x = 108° – 18°,   x = 90°

26. (d); s + t + 50° = 180°
s + t = 180° – 50°
s + t = 130°
s < 50°
t > 130° – 50°,    t > 80°

27. (c); B

A D C
z

x

yx

BC = CD
ÐCBD = ÐCDB = x
x = z + ÐABD
x – z = ÐABD ...(i)
ÐABC – ÐBAC = 30°
ÐABD + x – z = 30° ...(ii)
On solving (i) and (ii)
2 ÐABD = 30°
ÐABD = 15°

28. (c);

A B

C

D E

F

96°

2x

x

2xx

ÐCAD = ÐACD = x
ÐCDB = ÐCAD + ÐDCA = 2ÐCAD

_
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ÐCDB = 2x = ÐCBD
In DABC,     x + 2x = 96

3x = 96,
96

x 32
3

= = °

ÐDBC = 2x = 32 × 2 = 64°

29. (a); A

B C

D E

11
cm

9 cm

18
cm

57°

123°

In DADE and DABC
ÐA = ÐA (common)
ÐABC = ÐAED = 57°
ÐACB = ÐADE
DABC ~ DAED

AD AC 11 AC
,

AE AB 9 18
= =

11AC 18 22 cm
9

= ´ =

EC = AC – AE = 22 – 9 = 13 cm

30. (c); A

B C D

E

X

8
12

4

AB BD
AC CD

= ,
12 4 x
8 x

+
=

3 4 x
2 x

+
=

3x = 8 + 2x,   x = 8 cm

31. (a); A

B C
50°

D
70°

ÐA + 70° + 50° = 180°,  ÐA = 60°

Given,
AB BD
AC DC

=

This is the condition for internal angle bisector
so, AD is bisector of ÐBAC

ÐBAD
1
2

=
1BAC 60 30
2

Ð = ´ ° = °

32. (b);
AD 3 AB 9 3

,
DC 2 BC 6 2

= = =

AD AB
DC BC

=

So, BD is the bisector of ÐB
ÐCBD = 180° – 130° – 30° = 180° – 160° = 20°
ÐB = 2ÐCBD = 2 × 20° = 40°

33. (c); ÐADE = (90° + 60°) = 150°
DE = DC = EC  ...(i) Equilateral triangle
and AD = DC = AB = BC ...(ii) (Square)
From (i) and (ii)
AD = DE
ÐDEA = ÐDAE = x°
(In DADE),    x + x + 150° = 180°
2x = 30°,   x = 15°

34. (d); B

A C

D

4

6
90°

In DABD,   AB2 = AD2 + BD2

AB2 = 36 + 16 = 52,    AB = 2 13
In DABD and DABC
ÐABD = ÐABC  (common)
ÐADB = ÐBAC  (90°)

2AB BD AB 2 13 2 13, BC 13 cm
BC AB BD 4

´
= = = =

35. (a); A

B CD

F EG

Median divides the triangles into two equal area.
In DABC, the triangle is divided into 6 equal parts.

_
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( ) ( )1ar BDG ar ABC
6

D = D

( ) 21ar BDG 72 12 cm
6

D = ´ =

36. (b); A

B CQ

P D

Y

X

In DABD
P and X are the midpoint of AB and AD.

Therefore, PX||BD and
1

PX BD
2

= ...(i)

Similarly, In DBDC
Q and Y are the midpoint of BC and CD

Q Y||BD and
1QY BD
2

= ...(ii)

From (i) and (ii)

1PX BD QY
2

= = ,     PX = QY,
PX 1 1 : 1
QY 1

= =

37. (c); A

B C

P Q

PQ||BC
ÐAPQ = ÐAQP = 60°
ÐPAQ = 60°
DAPQ is an equilateral triangle

Area of DAPQ ( )2 23 3 25 3PQ 5
4 4 4

= = ´ =

38. (c); A

B C

P Q
R

PR 1
RQ 2

= ,
2 1

RQ 2
=

RQ = 4 cm
PQ = 2 + 4 = 6 cm
BC = 2 PQ = 2 × 6 = 12 cm

39. (d); In DABC and DBDC
ÐBAC = ÐBCD  (given)
and ÐB = ÐB (common)
ÐABC ~ ÐCBD

AB BC 32 BC
BC BD BC 18

= Þ =

BC2 = 18 × 32,   BC = 24 cm

Perimeter of BCD BC 24 3 3 : 4
Perimeter of ABC AB 32 4

D
= = = =

D

40. (a); A

B C

D E

ar (DACD) = 36 cm2

ar (DACD) = ar (DADE) + ar (DDEC)
Triangle between same parallel lines and having
same base have equal areas
ar (DDEC) = ar (DDEB)
ar (DABE) = ar (DADE) + ar (DDEB)
ar (DABE) = ar (DADE) + ar (DDEC)
ar (DABE) = ar (DACD)
ar (DABE) = 36 cm2

41. (a);
BP 3
AP 1

=

BP AP 4
AP 1
+

=

Similarly,
QC 3 AC QC AQ 3 1 4,
AQ 1 AQ AQ 1 1

+ +
= = = =

Therefore, the ratio of
BC 4
PQ 1

=

36 4 , PQ 9 cm
PQ 1

= =

_
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42. (d); A

C B

P

Q

In DACQ,    AC2 + CQ2 = AQ2

AC2 +
2

2BC AQ
2

æ ö =ç ÷è ø

4AC2 + BC2 = 4AQ2 ...(i)
In DBCP,     BC2 + CP2 = BP2

BC2 +
2

2AC BP
2

æ ö =ç ÷è ø

4BC2 + AC2 = 4BP2 ...(ii)
On adding (i) and (ii)
4AC2 + BC2 + 4BC2 + AC2 = 4AQ2 + 4BP2

5 (AC2 + BC2) = 4 (AQ2 + BP2)
4 (AQ2 + BP2) = 5 AB2

43. (a); a2 + b2 + c2 = ab + bc + ca
This equation is satisfy only when a = b = c
a2 + b2 + c2 – ab – bc – ca = 0
Multiply and divide by 2
2a2+ 2b2 + 2c2 – 2ab – 2bc – 2ca = 0
(a – b)2 + (b – c)2 + (c – a)2 = 0
so, a = b = c
Therefore it is an equilateral triangle.

44. (b); A

B CD

70 30

55 2555

BC > CA > CD
Since largest angle corresponds to largest side.

45. (a); A

B C
90°

45°

45°

D

ÐA = ÐC,     AB = BC
In DABC
AB2 + BC2 = AC2,    2AB2 = AC2

DABC and DADB are similar

AC BC
BC BD

= ,
4 2 4

4 BD
=

16BD 2 2
4 2

= =

46. (c); A

B C

E
G

90°
D

6
2

3
4

Centroid divides the triangle in the ratio of 2 : 1.
AD = 9

AG 2 , AG 6, GD 3
GD 1

= = = ,

BE = 6

BG 2 BG 4, GE 2
GE 1

= = = =

In DBGD
BD2 = BG2 + GD2

BD2 = 42 + 32 = 52,    BD = 5
47. (c); Circumcentre is the point which is equidistant

from the vertices of triangle.
48. (d); length of median of equilateral triangle

= 3 × in-radius
= 3 × 3 = 9 cm

49. (c); In DPMR
PM2 + MR2 = PR2

PR2 = 62 + 82 = 102,   PR = 10
In DPQR
PQ2 + PR2 = QR2

PQ2 = QR2 – PR2

PQ2 = 262 – 102 = 676 – 100

PQ = 576  = 24 cm

ar (DPQR)
1
2

= × PQ × PR
1
2

=  × 24 × 10

ar (DPQR) = 120
50. (b); Orthocentre is the point of intersection of

perpendicular drawn from the vertices of a
triangle.
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