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(FUNDAMENTAL PROPERTIES OF TRIANGLES)

(Practice Sheet With Solution)

If the sides of a triangle are produced, then the
sum of the exterior angles i.e., Za + /b + Zc is
equal to:

fdlIh fkHkE e ;fn Hekvk dk wvkx c<k;k &, rk mid
cigjh .k dk ;kx ghxkh za + b + Ze

(a) 180° (b) 360°

(c) 90° (d) 270°

Of the three angles of a triangle, one is twice

the smallest and another is three times the
smallest. Find the smallest angles.

ke d rhuk dk.k e 1 ,d dk.k Icl Nkv dk.k dk
nkxuk ,0 wU; dk.k Icl NkvV dk.k dk frxuk gk ri]
Icl NV dk.k dk eku Kkr djké

(a) 30° (b) 60°

(c) 45° (d) 75°

The angles of a triangle are (x - 40)°, (x — 20)°

1 [+]
and (Ex - 10) . Find the value of x.

-fn ke d riuk dk.k (x - 40)°, (x=20)°

(3x-10) g rt x ol e ki dli

(a) 90° (b) 100°

(c) 75° (d) 35°

An exterior angle of a triangle is 108° and its
interior opposite angles are in the ratio 4:5.
The angles of the triangles are-

;fn fHHe d ,d ck&d dk.k dk eku 108° g ,0 bld
foijhr virh dk.k 4 % 5 d wuikr e gk rk fxHt d
riuk dk.k dk eki Kkr djk

(a) 48°, 60°, 72° (b) 50°, 60°, 70°

(c) 52°, 56°, 72° (d) 42°, 60°, 76°

ABC is a triangle such that AB = 10 and AC =
3. The side BC is:

ABC ,d fidHt g] ftle AB = 10 Vvkj AC =3 g}
Hcek BC g

(a) Equal to 7 (b) Greater than 7

(c) Less than 7 (d) None of these

Which one of the following sets of lengths of
sides does not relate to that of a right angled
triangle?

yEckozk d 1eP; e dkélk Tedk.k fHt ugh gk Idrk\
(a) 3,4,5 (b) 5,12, 13
(c) 7, 24, 25 (d) 9, 12, 16

FUNDAMENTAL PROPERTIES OF TRIANGLES

10.

11.

If each angle of a triangle is less than the sum
of the other two, then the triangle is?

;in ke dk iR d o dk.k nk dk.kk doskx 1 de gk
rk fHHke d Ik ghxk\

(a) Acute angle/|;udk.k
(b) Right angle/ ledk.k
(c) Obtuse angle/V{/d dk.k

(d) Cannot be known/Kkr ugh dj Idrk
In a AABC, the sum of the exterior angles at
/B and ZC is equal to:
AABC e] «B rHk «c d chgjh dk.k dk ;kx ghxk
(a) 180° - £LBAC (b) 180° + ZBAC
(c) 180° -2 /BAC (d) 180° + 2 Z/BAC
In the given figure, if /ABD = /ACE then AABC is:
fn, dp=t'e ;fn LABD = ZACE ( rk AABC ¢}

A

D E
—+——= >
(a) Isosceles/ lef}clg

(b) Equilateral/ leclg
(c) Right angled/ ledk.k
(d) Obtuse angled/V{/ddk.k

The exterior angles obtained on producing the
base of a triangle both ways are 104° and 136°.
Find all the angles of the triangle.

;fn fdlh f=kHkt d wvk/Zkj dk nkuk rji) c<ku ij
104> ,0 136° d ckg; dk.k mialu gk rk ke d
THh wvirk dk.kk dk eku crkwvk\

(a) 60°, 76°, 44°

(b) 60°, 50°, 70°

(c) 50°, 90°, 40°

(d) 68°, 72°, 40°

An exterior angle of a triangle is equal to 100°

and two interior opposite angles are equal.
Each of these angles is equal to

fiHt dk ,d cka dk.k 100° gk ,0 bld foijhr nkuk
wvirh dk.k cjkcj ok rk ¢i;d virk dk-k dk eku ghxk\
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(FUNDAMENTAL PROPERTIES OF TRIANGLES)

12.

13.

14.

15.

16.

(a) 75° (b) 80°

(c) 40° (d) 50°

If two acute angles of a right triangle are equal,
then each acute is equal to.

;in fdIh ledk.k fAHkE e nkuk U;u dk.k cjkcj ok
rk] ¢i;d U;u dk.k dk eku ghxki

(a) 30° (b) 45°

(c) 60° (d) 90°

Side BC of a AABC has been produced to a

1
point D such that ZF/ACD = 120°. If /B = 2 ZA,

then /A is equal to.
AABC e Hitk BC dk D fcin rd bl idkj c<k;k

tirk g fd ~AcD = 120° gt ;fn 43:% ZA gk 1k

<A dk eku crivid

(a) 80° (b) 75°

(c) 60° (d) 90°

In ACBA, ZCAB = x°, ZCBA = 5y° and /BCA = 3y"°.
AB produced to D and ZCBD is 7y°, what is
the value of x?

ACBA € /CAB = x°, Z/CBA = 5y°, /BCA = 3y°
gt Hktk AB dk D fcln rd c<k;k thrk g vkj «CBD
=7y° gk rk x dk eku criwvki

(a) 35 (b) 45

(c) S0 (d) 60

In AABC, /A = x°, /B = 2x°. BC produced to D
and E is a point on AC. If /CDE = y°, ZAED =
3y°. What is y in terms of x?

fdlh AABC €] ZA = x°; /B = 2x° g BC dk D rd
c<k;k thrk gt Ac 1j dib.fcln E g4 ;fn ZCDE = y°,
Z/AED = 3y° g rk y dk.eku x d ink e Kkr dji

3x b 3X
(@ - (b)
3x

(c) x (d) 2~

If ABCD is a square and DCE is an equilateral
triangle in the given figure, then /DAE is
equal to:

;fn ABCD ,d ox/rfk DCE ,d leckg f4Hkt g rk
Z/DAE = ? (
E

A" “ B

17.

18.

19.

20.

21.

(a) 45° (b) 30°

. 1

(c) 15 20

In the adjoining figure, AD = BD = AC; angle CAE
= 75° and ZACD = x°. Then the value of x is:

fn, X, fp* e AD =BD = AC g ,0 dk.k CAE = 75°
rikkZACD = x° gk rk x dk elu =2

(d) 22

E
75°
B ' D C
(a) 45° (b) 50°
10
(c) 60° (d) 373

In a right angled triangle, if the square of the
hypotenuse is twice the product of the other two
sides, then one of the angles of the triangle is:

fdlh ledk.k fHE e ;fn d.k dk ox "% nkuk Hctkwvk
d x.kuily dk nkxuk g rk bl fHkt e ,d dk.k ghxkk
(a) 15° (b) 30°

(c) 45° (d) 60°

In APQR, sides QP and RQ are produced to
point S and T respectively. If /SPR = 135°
and /PQT = 110°, find /PRQ.

APQR €] Htk QP ,0 RQ dk @e'lk s ,0 T fcln
rd c<k;k tkrk g ;fn ZSPR = 135°, Z/PQT = 110°
gk rk LPRQ = ?

(a) 50° (b) 65°

(c) 45° (d) 80°

Sides BC, CA and BA of a AABC are produced
to D, Q, P respectively. If /ACD = 100° and
ZQAP = 35°, find ZC of the triangle.

AABC e Hitk BC, CA ,0 BA dk @e'lt D, Q ,0 P
fcln rd c<k;k tirk g ;fn ZACD = 100° ,0 ZQAP
=35° gk rk zC dk elu crivid

(a) 65° (b) 80°

(c) 72° (d) 95°

In AABC, BC is produced to D. CE is a ray and
is perpendicular to AC. /A: /B: /C=3:2:1,
find the value of ZECD.

AABC e Hitk BC dk D fcin rd c<k;k tkrk g CE
,d Htk g tk AC 1j yEcor gh ;fn ZA: /B : £ZC
=3:2:10krk ZECD=?

(a) 66° (b) 59°

(c) 75° (d) 60°

Aditya Ranjan Sir (Excise Inspector))
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22.

23.

24,

25.

26.

27.

28.

If the lengths of the three sides of a triangle
are 6cm, 8cm and 10cm, then the length of
the median to its greatest side is.

;fn fHe dh Hk, 6 lef] 8 lef ,0 10 Beh gk rk fHHE
dh Icl cM Hetk ij =fph xb ekfe; dk dh yEckh ghx

(a) 8 cm (b) 6 cm

(c) Scm (d) 4.8 cm

The length of the three sides of a right angled

triangle are (x - 2) cm, x cm and (x + 2) cm
respectively. Then the value of x is.

;fn,d ledk.k fHE dh Hktk, (x-2) leh] x leh
,0 (x+2) leh gk rk x dk eku % \

(a) 10 (b) 8

(c) 4 (d) O

In a right-angled triangle ABC, Z/ABC = 90°, AB
= 5 cm and BC = 12 cm. The radius of the
circumcircle of the triangle ABC is.

,d ledk.k AABC €] ZABC =90° ,0 AB=5cm
rik BC = 12 em gh rk AABC dh ifjolk dh =Tk
dk eku crkvid

(a) 7.5 cm (b) 6 cm

(c) 6.5 cm (d) 7cm

In an equilateral triangle, the circumcentre,
orthocentre and incentre are:

leckg fHHt €] 1fjdie] yEc dle vkj virh die gkr g

(b) Same

(c) Circular (d) None of these

Two medians AD and BE of AABC intersect at
G at right angles. If AD = 9 cm and BE = 6¢cm,
then the length of BD, in cm, is

AABC dh nk ekfe;dk, AD o BE ,d«nlj dk fcln
G ij 90° ij dkvrh gt ;fn AD =9 cm ,0 BE = 6
cm. § rk Hktk BD dh yEckb criwvid

(a) 10 (b) 6

(c) S (d) 3

Suppose AABC be a right-angled triangle where
ZA =90° and AD L BC. If AABC = 40cm?, AACD
= 10 cm? and AC = 9 cm, then the length of
BC is.

AABC ,d ledk.k fHkt g tgk A =90° ,0 AD L
BC g} ;fn AABC = 40 cm?, AACD = 10 cm? ,0
AC =9 cm ( rk Hktk BC dh yEckb criwvid

(a) 12 cm (b) 18 cm

(c) 4 cm (d) 6 cm

In a right angled AABC, ZABC = 90°; BN is
perpendicular to AC, AB = 6cm, AC = 10 cm.
Then AN : NC is.

,d ledk.k AABC e ZABC = 90° gi BN Htk AC
1j yic g4 ;fn AB=6cm ,0 AC=10cm ( Ik
AN:NC=7?

(a) Linear

29.

30.

31.

32.

(a) 3:4 (b) 9:16

(c) 3:16 (d 1:4

In the adjoining figure, ZB = 90° and BD | AC,
BD = 8 cm, AD = 4 cm, find the value of CD.

fn, x, fpk e] «.B =90° ,0 BD 1 AC, BD = 8
cm,AD=4cm. J rk CD=?

A
4
D
x
B C
16 b) oo
(a) (b) o=
A d) N f th
(c) 54 (d) None o ese

In a triangle ABC, if /A + /C = 140° and ZA + 3
4B = 180°, then ZA is equal to.

,d fEHHE ABC €] ;fn ZA + ZC = 140° Vkj ZA +
38 «B = 180° g] rk ZA cjkcj gh

(a) 80° (b) 40°

(c) 60° (d) 20°

Which of the following statements is true
based on the following diagram?

futufyfer vije d viZkj ij futufyfer e 1 diu
Ik drku 17; g\

K
] 55°
L M
(a) KM < KL (b) KM < LM
(c) LM < KL (d) None of these

The side QR of an equilateral triangle PQR is
produced to the point S in such a way that QR
= RS and P is joined to S. Then the measure
of /PSR is

,d leclg f4Hkt PQR dh Hktk QR dk fcn s rd
bl cdkj c<k;k thkrk g fd QR =Rs vkj P dk s |
tiM fn;k thrk gh fiQj «PSR dk eki gh

(a) 30° (b) 15°

(c) 60° (d) 45°

Aditya Ranjan Sir (Excise Inspector))
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(FUNDAMENTAL PROPERTIES OF TRIANGLES)

33. In the given figure, find /RPQ in terms of 0.
fn, x, fpk e] zRPQ dk elu 6 d ink e Kkr djA
B
O
R Q
b 2
(a) o () 5
6 6
90° + — 90° - —
(c) 2 (d) 2
34. In the given AABC, AD = DE = EC = BC then
find /A : /B.
fn, X, AABC €] AD=DE =EC=BCQ} ZA: /B
dk eku D;k ghxk\
A
D
E
B i Cc
(a) 1:3 (b) 1:2
(c) 2:5 (d) Can't be determined
35. In AABC, D is a point on AC such that AB = BD
= DC. If /BAD = 70°, then the measure of /B is:
AABC e] Ac ij fcin D bl 1dly g fd AB = BD =
DC} ;fn #«BAD = 70° g rk «B dk eku gkxkh
(a) 75° (b) 80°
(c) 82° (d) 70°
36. In the given triangle, if AD = BD = AC then the
value of /B will be?
fn, x, fHkt €]} ;fn"AD = BD = AC g rc «B dk
eku Kkr djkh
B D c
(a) 36° (b) 90°
(c) 54° (d) 64°

37.

38.

39.

40.

41.

Side BC of a AABC is produced to D such that
CD = AC. Also, AD = BD and AB = AC. What is
the measure of ZADB?

AABC dh Htk BC dk D rd bl idkj c<k;k thrk g
fd cD = AC gi Lk ¢f] AD = BD Vvkj AB = AC gh
«ADB dk eki D;k g\

(a) 36° (b) 24°

(c) 30° (d) 40°

In APQR, S is a point on the side QR such that

1
ZQPS = 2 /PSR, ZQPR = 78° and /PRS = 44°,
What is the measure of Z/PSQ ?
APQR €] S ,d fcn g] tk Htk QR ij bl idkj

flfkr g fd «QPS = % ZPSR, /QPR = 78° Vij
ZPRS = 44° gh «PsQ di eki D;k g\

(a) 68° (b) 64°

(c) 58° (d) 56°

In the following figure, PQR is isosceles
triangle in which PQ = PR, if PS = PT and /TSR
= 20°, then find ZQPS.

fn, x, Ap+* e] fHHt PQR ,d lenfocky fHkE g]
ftle. PQ = PR g} ;fn PS = PT Vkj LTSR =20°(
rc ZQpS=7?

P
T
20°
Q S R
(a) 30° (b) 40°
(c) 20° (d) 35°

In the given figure, QS is external angle
bisector of APQR, if PQ = RS, then find a.

fn, X, fp+ €] Hitk @S, APQR ckg; dk.k lenfoHktd
g] ;fn PQ =Rs g] rc o dk eku Kkr djA

Q
a 3a \
P R W s
(a) 48° (b) 45°
(c) 36° (d) 54°

In the triangle PQR, S and T are two points
on sides QR and PQ such that QS = ST, PS =
PR and ZPRQ - ZQPS = 44° then find the
ZQST. (Diagram is not drawn to scale)

Aditya Ranjan Sir (Excise Inspector))
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42.

43.

44,

45.

fHkt PQR e] Hktk QR Vvkj PQ 1j De'f nk fcn s
vk T bl idkj g fd QS = ST, PS = PR Vij ZPRQ
- Z/QPS = 44°, rc #QST dk eku D;k gkxk\

P
T
Q H S R
(a) 88° (b) 92°
(c) 68° (d) 122°

In the diagram below of triangle PQR, S is a
point on PQ, PR = 8, PS = 3 and QR = 15. Then
the length of SQ could be.

fn, x, fp* e fHt PQR e] s, PQ j[k[k.M ij ,d
fcn g] PR=8,PS =3 Vk] QR = 15 rk sQ dh
yckb gk Idrh gh

R
8 15

P 3 & Q
(a) 4 (b) 13
(c) 20 (d) 24

Find the sum of perimeters of all the triangles
formed from the sides 14cm, 25cm and x cm
where x is an integer?

mu BHO fHkek dh ifjekik dkoskxaly Kkr dj feudh
Hetk, 14 Bet] 25 leh Vijax et g] gk x i.kd g\
(a) 1728 (b) 1944

(c) 1678 (d) 1560

In a triangle ABC, /B = 90°, if points D and E
are on side BC such that BD = DE = EC, then
which of the following is true?

fHkt ABC e] zB = 90°, ;fn fcn D Vvij E, BC 1]
bl idkj g tl BD = DE = EC, rk futufyf[kr e 1
dkuslk 1f; g\

(a) S5AE? = 2AC? + 3AD?

(b) 8AE? = 5AC? + 3AD?

(c) 8AE? = 3AC? + 5AD?

(d) SAE? = 2AC? + 2AD?

Calculate the area of a triangle whose side

lengths are V2,342 and 2V5.

46.

47.

48.

,d fHt d {kkiQy dh x.kuk dj feldh Heekwvk dh
yckh v2,3v2 vij 2V5 gh

(@) V6 (b) 3
5
() V10 (d) %

Instead of walking along two adjacent sides of
a rectangular field, a boy took a shortcut along
the diagonal and saved a distance equal to half
the longer side. Then, the ratio of shorter side
to the longer side is?

,d vi;rkdkj {kk dh nk vkllu Hkekvk d Tk pyu
d ctk;] ,d yMd u fod.k d Ik ,d “kvdV fy;k
Vvkj ych Htk d v/ fgll d cjkej njh cpk yi fi{j
NkVh Hkek dk yEch Hktk 1°D;k™uikr g\

5
@ 15 (b)

3

© 5 (@
In triangle ABC (ZABC = 90°), side BC is
divided into four equal parts at P,Q and R
respectively. If AP? + AQ? + AR? = 3b? + 17na?
then n is equal to.

,d ledk.k fHt ABC (£ABC = 90°) dh Hitk BC
dk @e'h fcinvk P, Q Vij R Mjk pkj cjkcj Hixk e
foHikfEr fd;k x;k g ;fn AP2 + AQ? + AR? = 3b? +
17na? rk n cjkcj gh

l'plow @M

1 o 3
@ -3 (b) o

1 a -3
© g @ -
In the given figure, there is a square ABCD of
side 3 cm. If an another square of 5 cm with
side BE is formed. In triangle BCE, C is right
angle. Find the length of CN.
fn, x, fp+* e] ABCD ,d ox ¢ ftldh Htk 3 leh
g] .d nljk ox feldh Htk 5 lel g Htk BE ij
cuk:k x:k g] FHt BCE e dk.k ¢ ledk.k gt CN
dh yckb Kkr dift,A

N
A B/ / M
3 ""' 5
D C E
(a) V56 cm (b) V57 cm
(c) V58 cm (d) V59 cm

Aditya Ranjan Sir (Excise Inspector))
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49. In the given figure if AB = AC = 8cm, BC = 11cm,
BD = 7cm, then AD = ?
fn, X, fp* e ;fn AB = AC = 8cm, BC = 11cm,

BD=7cmIC AD=7?

A
8 8
B 7 D C
(a) 6 cm (b) 5.5cm
(c) 4 cm (d) 7cm

50. Find the value of x.
x dk eku Kkr dift,&

51. The two sides of a triangle are 40 cm and

41 cm. If the perimeter of the triangle is 90
cm, what is its area?

,d fHE dh nk Heek, 40 Beh vk 41 leh gh ;fn
fAHt dh ifjeki 90 eh g rk bldk {kily Dk g\
(a) 90 cm? (b) 135 cm?

(c) 150 cm? (d) 180 cm?

In the given triangle PQR, S and T are two
points on side PQ and PR respectively such
that PS: SQ=3:4 and PT: TR =6 : 5, if
area of JSTRQ = 177 cm? then find the area
of APQR.

fn, X, fHHt PQR e] S Vi T De’lh PQ rFk PR 1j
fLrkr nk fcn gh bl idkj g fd/PS : SQ = 3 : 4 V]
PT: TR=6:5( ;fn OSTRQ dk {kkily = 177
ox leh g rk APQR dk {kfily =2

52.

P
s
T

@ 13 b -, Q R

48 67 (a) 198 (b) 231
() — @) 75 | (c) 190 (d) 264

Answer Key

1.(b) 2.(a) 3.b) | 4.@ | 5.0) | 6. | 7.(a) | 8.(b) 9.a) | 10.(a)
11.d) | 12.(0) | 13.(a) | 14.(d) | 15.@) | 16.c) | 17.(b) | 18.(c) | 19.(b) | 20.(b)
21.(d) | 22.(c) | 23.(b) | 24.(c) | 25.(b) | 26.(c) |27.(b) | 28.(b) | 29.(a) | 30.(c)
31.cc) | 32.(a) | 38.(a) | 34.(a) | 35.(a) | 36.(a) | 37.(a) | 38.(b) | 39.(b) | 40.(c)
41.(b) | 42.b) | 43.(a) | 44.(c) | 45.(b) | 46.d) | 47.a) | 48.(c) | 49.(a) | 50.(a)
51.d) | 52.(b)

Aditya Ranjan Sir (Excise Inspector))
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(b) Sum of exterior angles = 360°
(a) A+B + C = 180°
=x+2x+ 3x=180°
180°
x =

N =

= x=30°

3. (b) Given,
ZA = (x-40)°
/B = (x - 20)°

ZC = (lx—lo)
2
w ZA+ /B + ZC = 180°

1
s x—-40° + x—-20° + 2 x-10 = 180°

1
> x+x+ 5 x-"70°=180°

= 5x = 500°
= x = 100°

4. (a) Exterior angle = 108°
Opposite end angle =4 : 5

We know that the measure of the exterior angle
of A is equal to the sum of the interior opposite
angles.

.. 4x + 5x =108

= 9x =108

>x=12

s A4x=4x 12 =48°

. 5x=5x 12 =60°

Third angle = 180° - (48° + 60°) = 180° - 108° = 72°
5. (b)In AABC,AB=10and AC=3,BC="?

We know that the one side of a triangle is
greater than the difference of the other two

sides, then
BC > (AB - AC) = (10 - 3)
=BC>7
~. BC will be more than 7
6. (d) Which of the sets of lengths is not a right angle A?
(a) 3,4, 5 Pythagoras Theorem
H? = B2 + P?
= (5)% = (3)* + (4)*
=25=9+ 16 =25
(b) 5, 12, 13 H? = B? + P?
= (13)% = (5)* + (12)>
= 169 = 25 + 144 = 169

SOLUTIONS

7. (a) If each angle of a A is less than the sum of

8. (b) A
X
y z
E B C F
Z/ACF = x+y
ZABE = x + z

I 9. (a)

(c) 7,24,25 = (25)* = (7)* + (24)?
= 625 = 49 + 576
= 625 = 625

(d)9,12,16 = (16) = (12)* + (9)

= 256 = 144 + 81 = 225
= 256 # 225
. Option (d) is not right angle A.

two angles, then the triangle is acute.

/ACF + /ABE=x+y+x+z
= 180° + x (- x+y+z=180°)
= 180° + /ZBAC

A

z

D <«
B C

Since,

/ABD = ZACE

i.e. ZB=/C

i.e. AB = AC

So, triangle is isosceles.

10. (a) A

Xo

104° 136°

<
D R C

ZARC = 180° - 104° = 76°
ZACR = 44°
.. X =180° - (76° + 44°) = 180° - 120° = 60°

A 4

Aditya Ranjan Sir (Excise Inspector))
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(FUNDAMENTAL PROPERTIES OF TRIANGLES)

11. (d)

X 100°

We know that the measure of an exterior angle
is equal to the sum of the other two opposite
interior angles.

s 2x=100°

= x = 50°

12. (b)

™ 90°
o x°+ x° +90° = 180°
= 2x° =90° = x° = 45°
(a) In AABC, BC extend to D

13.

1
ZACD =120° /B = 2 ZA

A
2x
120°
X
B Cc D
Let, /B = x°
s LA =2x°

= 3x=120° = 2x = 80°
(d) In ACBA, ZCAB = x°, /CBA = 5y°, /BCA = 3y°
/CBD =T7y° x=7?

14.

D
.+ /ZDBC + ZCBA = 180° (linear pair)
= 7y° + 5y° = 180°
=>y=15°
- ZCBA = 5y° = 75°
- ZBCA = 3y° = 45°
- ZCAB = 180° - (75° + 45°)
= 180° - 120° = 60°

15.

16.

17.

(a) ZA = x°, /B = 2x°, /CDE = y°, ZAED = 3y°
Value of y in terms of x = ?

AL } i

If ABCD is a square then each angle is 90°
DCE is equilateral A then each angle is 60°
.. ZEDA = Z/\EDC + ZCDA

= 60°+ 90° = 150°

180°-150° _

= ZDAE = > =15°

(b)

In AABC
o + 20 = 75° (by exterior angle property)
~ox =20 =50°
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18. (c¢) A Given,
ZA:/B:/ZC=3:2:1
s 3x+ 2x+ x=180°
= x = 30°
c -+ /BCA + Z/ACE + ZECD = 180° (Linear pair)
a = 30° + 90° + ZECD = 180°
= /ECD = 180° - 120° = 60°
22. (c) R
. (c
5
B
. b C D
Given, 8
c? = 2ab 5
‘»c2=2a2+ b2
- a%+ b?=2ab
= (a-b32=0 B 6 c
=a=b We know, in right triangle, AD = DC = BD
So, /A = /C =45° So, BD=5cm
19. (b) s 24. (b)
x+2
x-2
P 135°
X
By Pythagorus theorem,
(x +2)*=(x-2) + x*
110° S>X*t+t4+4x=x*+4-4x +
= 8x = x°
T Q R . Y
= /RPQ = 180° - 135° = 45° (linear pair) AT
= /PQR = 180° - 110° = 70° 24. (c)
In APQR, | _
/P + /Q + /PRQ = 180° : 3
= 45° + 70° + /PRQ = 180° H
= /PRQ = 180° - 115° = 65° : ;
20. (b) Q P "-“ E
B ... 12 _.C
35°
/4 + AC? =144 + 25 =169
= AC =169 = 13 cm
. : — 13 —
100° . Radius = 5 6.5 cm
25. (b) In equilateral A, the circumcentre, incentre
B C D .
and orthocentre are at the same point.
/BCA = 180° - Z/ACD (linear pair) 26. (c)

= 180° - 100° = 80°

(d) A
E
3x
4
90° ,
2x x B '
B C D

BD = ./(3)+(4)* =/9+16 =5cm

21.
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27. (b) C

A B
Area of AABC = 40 cm?
and area of AACD = 10 cm?
Here ACAB ~ ACDA

BC _ \/Area of AABC
" CA  \Area of AACD

So

BC _ |40
=9 V10

=BC =18 cm

28.

AABC ~ AANB
.6 _8_10

AN k 6
= AN=3.6 cm
. NC=6.4cm

29.

B C
» BD? = AD x CD
;.64 =4x
= x=16cm
30. (c)A+C=140° = ... (I)
A+3B=180° = .. (I1)
A+B+C=180° = ... (I11)

31.

32.

33.

34.

Solving (I) & (III)

B = 40°

s A+ 120° = 180° {using eq" (ii)}
= A =60°

(c) K

35°

55°
L—I M

. /LMK >/LKM
So, KL > LM

(a)

- PR=RS
-. ZRPS = /PSR

1 °_1 o
So, /PSR = %: 30°

Let, /ZRAP = /RPA = o & ZQPC = ZQCP = §
In AABC,
6+a+p=180°
oa+fB=180°-6
a+f+y=180°
=y =180° - (180° - 0)
=>y=0

= /RPQ =0

(a)

{using eq” (i)}

Let, /ZA=0
Then Z/E =0

Aditya Ranjan Sir (Excise Inspector))

(selected g Selection fnyk,X




@oin Telegram- Maths by Aditya Ranjan)

(FUNDAMENTAL PROPERTIES OF TRIANGLES)

So, ZEDC = 20 {Exterior angle property}
- ZECD = 20
- ZBEC = 0 + 20 = 30 {Exterior angle property}
So, /B = 360
L ZA /B =0:30
=1:3
A
O

35. (a)

A
B C
-+ ZABD = 180° - (70° + 70°) = 40°
= /BDC = 70° + 40° = 110° {Exterior angle
property}

180°-110°
= /DBC = /C = 3

s £ZB =40° + 35° = 75°

=356°

36. (a)
B LL] D C
Let,
ZBAD =0
Then, /B =60

So, Z/ADC = 20 {Exterior angle of AABD}
Then, LZACD = 20
So, 0+ 20 = 108° {Exterior angle property}

= 30 = 108°
=0=36°
.. ZB = 36°

37.

B C D
6 = 20 (Exterior angle property)
= ZABD = /DAB =0 (~ AD = BD)
. ZBAC=0-a

38.

39.

40.

Now in AABC,

06+0+(0-a)=180°

= 20 + 2a + o= 180° {using eq" (i)}
= a=36°

~. ZADB = 36°

(b)

1
ZQPS = - /PSR
Z/QPS 1_©

ZPSR 2 20
So, ZPQS = 20-06 =0 {Exterior angle property}
Then in APQR,
0+ 78° +44° = 180°
= 0=180° - 122° = 58°
». /PSQ =180° -2 x 58° = 180° - 116° = 64°
(b)

Q s R
Given,
PQ = PR
S ZQ=Z/R =80
ZPTS = (20° + 0) (- exterior angle of ARST)

-+ PS = PT
So, /PST = ZPTS = (20° + 0)
- /PQS + ZQPS = /PSR {Exterior angle
property}
s ZQPS =(40° +0) -0 =40°

(c)
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41.

42,

43.

/RQT = a + 3a = 4o (Exterior angle property)

ZRQT
2
= /S = 3a - 20 = o (Exterior angle property)
wLP=/S=a

- PQ =QS
Also, PQ = RS
- QS = RS
So, ZQRS = ZSQR = 20,
In A QRS,

20 + 200 + o = 180°

= 5o = 180°

=a=36°

(b)

= ZSQR = = 20 (- QS is angle bisector)

(given)

Given,

/PRQ - ZQPS = 44°
=>a-p=44°
- /PSR =} + 0 (Exterior angle property)
> a=p+0
>p=a-6
Put eq” (ii) in (i)

a-(a-0) =44° = 0 = 44°

In ATQS,

ZTSQ = 180° - 20 = 180° - 88° = 92°
(b) R

P 3 s x Q
(15 -8) < (x+3) < (15 + 8)
=>7<(x+3)<23
Only option (b) that is, x = 13 satisfies this.
(a) According to property of triangle,
(25 - 14) < x < (25 + 14)
=11<x<39
x =12, 13, 14, 15 ......... 38

44,

45.

46.

Sum of perimeter = (12 + 14 + 25) + (13 + 14 + 25)

+ (14 + 14 + 25) + .......... (38 + 14 + 25)
=51 +52 + 53 ........... + 77

77 -51
en = (—)+1=26+1=27

. Sum = 22—7(51+77)

27
= ?XIZS =27 x64 =1728

(c)
A y B
Let, AB=y
By Pythagoras theorem,
AD? = X2 + y?
AE? = y? + 4x>
AC? = y? + 9x2
From option (c)
L.H.S. = 8AE? = 8y? + 32x°
R.H.S. = 3AC? + 5AD? = 3y? + 27x* + 5x* + 5y?
= 8y? + 32x°
So, L.H.S. = R.H.S.
C
(b)
25
32
A J2 B

\/27, 3.2 & 2./5 are the sides of a right angle
triangle.

1
.. Area = EX 2 x 32 = 3 unit?

(d)

(x+Y

2x
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By Pythagoras theorem,
4x® +y? = x* +y? + 2xy
= 3x% = 2xy

47.

CoS T S<1><1>B
- AP?2 + AQ? + AR? = 3b? + 17na?
=10+ 13+ 18 =3 x 25 + 17n x16
=41=75+17nx 16

__84 _-1
=Rh="272 8
N
48. (c) /
A B
90"'" M
e','
3 FANC
D C E
- osoge g ST N
© cos( )= 2x5x3
06 < 34 - CN?
— —S1nu = 30

49.

_ \/256—121_\/135

4 4

50.

From (i) & (ii)

7x _15+3x 75
5 4 ~“* 13
51. (d)
41 o
40

1
.. Area = §x40x9 = 180 cm?

Area of APST : Area of APQR

1 1
— X X X si ¢ — X X X si
2 3 x 6 x sin0 o 7 x 11 x sin6

18 : 77

** (77 - 18) unit = 177 cm?

= 59 unit = 177 cm?

= 1 unit = 3 cm?

.. Area of APQR = 77 unit = 231 cm?
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