QUESTION BANK
MATHEMATICS
CLASS X

UNIT-5

FYye7: FRUT gHR & g9 (Assertion-Reason type questions) (01 Mark)

Answer Options (3@ f@Feq)

(A) Both A and R are true, and R is the correct explanation of A.

AR RESAT T E, 3R R, A Hr T&r sIrEar gl

(B) Both A and R are true, but R is not the correct explanation of A.
A 3R R EI=T TET &, eifchet R, A T TEr careaT 18 8|

(C) A is true, but R is false.
AT &, AfheT R T B

(D) A is false, but R is true.
ATl &, el R BT &

No. Assertion (A) — el

Reason (R) — ROT

sin 60° cos 30° +sin 30° cos 60° =1
sin 60° cos 30° + sin 30° cos 60° =1 &1

sin 90° = 1 3iT c0s90° =0
Faife sin 90° =1 31 cos 90° =0

2tan?45° + c0s230° — sin%60° =2
2tan?45° + c0s230° — sin%60° =2

tan 45° = 1, cos 30° = V3/2, sin 60° = V3/2
tan 45° = 1, cos 30° = V3/2, sin 60° = V3/2

If x =2sin%0 and y = 2co0s?0 + 1, then x + y = 3.
3 | IfE x=2sin20 IR y=2cos*0 + 1, dl x+y=

31

sin%0 + cos?0 =1

sin?0 + cos?0 = 1 gIaT %’

In AABC, 2B =90°tan A=1 = 2sin Acos A
=1.

4 llafy fr37sT ABC 3 £B=90° 3 tan A =1
ET, ar 2sinAcosA = 1

cosec A means cosecant of A
cosec A T 3T A T cosecant g E‘»’

If cos A + cos?A = 1, then sin?A + sin*A = 1.
5 | TT& cos A +cos?A =1 @1, dl sin?A +sin“A =

1 grem|

sin’A + cos?’A = 1 always

sin?A + cos?A E'JETQIT 1 Eﬂ?ﬂ %’I

cotA=1/tan A

tan A=1/sin A
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No. Assertion (A) — hYel Reason (R) — SIRUT
If sin A = 3/5, then cos A =4/5 sin?A + cos?A =1

7 I sin A=3/5%, dl cos A =4/5gIam| sin?A + cos?A = 1 gIdT &1

] sin 60° = cos 30° sin O = cos (90° — 0)

sin 60° = cos 30°

sin O = cos (90° — 0)

A man standing on the ground observes the top
of a tower at an angle of elevation of 90°. The
height of the tower is equal to the man's eye
level from the ground.

The tangent of 90° is always undefined.

9 90° ST TS (tan) FHLAT ARSTT
STHYeT 9T @3T Uk chfard Ueh HIAR & 2Ny &l .
BT g |
90° & JesTgeT 10T IR @ | HIAR H
5OTS STTerd T 3TN o TR & SRER gl g
If the angle of elevation of the sun is 45°, then
the height of a pole and the length of its shadow [, 4 right-angled triangle, when the angle is
on the ground are equal. 45°, the two legs are equal.
10 o . .
el T T ST HIOT45° &, TN TH TH AT | crrapyor Fyagsr &, 77 HI07 45° Qv &, ar
>a18 3R 38 FTHA W TeTel el SIAT ¢ 9r= '
. e cleil §ToITC HATT Blci ¢ |
GEIEERELSIGINS
The value of cos 60° is equal to the sine of its  ||The sum of the sine and cosine of any
complementary angle. angle is always equal to 1.
11
60° 3T ShIHTST AT 3Heh YTeh HIUT & HISeT o | fehdll Y 10T o HTgeT 3N HIHTST T ATeT
HIeT & Se BT g GHRAT 1 & STeR il & |
A boy flying a kite at a certain height observes
that when the string makes an angle of 30° with
the ground, the horizontal distance of the kite || The value of tan 30° is 1/ V3.
12 ||from him is double the height of the kite.

TUeh SIS Ueh [ATRdd 3aTs R 99T 33T &l &
3R S@ar & o6 ST 9T 1 3RY ST & ATy

tan 30° ST AT 1/V3 1T &
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No. Assertion (A) — hYel Reason (R) — SIRUT

30° ST hIOT F=ATCT &, oY TeiaT hr &ifdst gf
SHehT STS T 1Ll Bl &

The shadow of a tower is shortest when the sun

is directly overhead. The value of tan 90° is infinite.

13
ST T ek T & FORGIAT &, AN HAR T |\ 900 a7 16T 3197 BT 2

OTIAT Y BIET g &1

MCQ
Q. | Questions Answer Options
No. (3R fashey)
1 e cosb =3/58 IR0 TH el FIUTE, ¥ sec?0 - tan20 T AT FATEM? | A-1
If cos® = 3/5 and 0 is an acute angle, what is the value of sec?0 - tan?6? g (2)
D.5
2 gfe T FAPIUT H tanA = 4/3 §, @Y sinA + cosA T HTeT ATd hITAAT| A1l
If tanA = 4/3 in a triangle, find the value of sinA + cosA. CB'llgl
D.v2
3 | afgsinA =5/13, A 2tanA/(1 - tan?A) T ATH ATT HY| A.120/119
If sinA = 5/13, find the value of 2tanA/(1 - tan?A). B.25/24
C.24/25
D. 13/5
4 e sind + cosB = v2, AT sin0 + cos*0 ahT HTT FAT BIIM? A1l
If sinB + cosB = V2, what is the value of sin®6 + cos36? B.v2
C.0.5v2
D.1.5
5 Ife tanA + cotA = 5 3iT tanA cotA = 2, dT tanA + cot?A T HIsT FIT IaT? A.21
If tanA + cotA = 5 and tanA cotA = 2, what is the value of tan?A + cot?A? (B; ;g
D. 27
6 e sinA - cosA = 0, @ sin*A + cos*A ST HTeT T gIAM? A1l
If sinA - cosA = 0, what is the value of sin®A + cos*A? B.0.5
C.0.75
D.Vv2/2
7 Hﬁtanﬂzlﬁ?sec@zx,?ffxaﬁrm?rwm? A.V2
If tan® = 1 and secb = x, what is the value of x? (|:3'21
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D. Not defined

8 | afg 6 vy HoTE AR 1 +tan?6 = 1/(1 - sin?8), A tan6 T AT FT A. tan’6
e 3
If 8 is an acute angle and 1 + tan20 = 1/(1 - sin%@), find tan26. D. .sinze

9 | IfE cosA = 12/13 §, @T sin?A + tan2A ST HIT FT G132 A.313/144
If cosA = 12/13, what is the value of sin?A + tan2A? B.145/144

C.313/169
D. 25/13

10 | IfE cot® = 5/12 %, AT (1 + sin6)(1 - sinB) T HTeT AT | A.144/169

If cotB = 5/12, find the value of (1 + sinB)(1 - sinB). B. 25/169
C.119/169
D. 13/144

11 | A 10-meter ladder is leaning against a wall such that it makes an angle of 60° | (A) 5 m
with the ground. What is the height of the wall where the ladder touches it? | (B) 5¥V3 m
10 FHTeX el Teh HIET GIaR o ek 39 YR fear ¢ foh ag ST s arereo® | (C) 10m
T 0T AT & | Y AR Y TR S IR e el &, 9 Rraaraem | (2103 M

12 | A bird sitting on top of a 12-meter-high tree sees a car approaching it. The (A)12v3 m
angle of depression changes from 30° to 45° as the car moves closer. Whatis | (B) 12(V3-1) m
the distance traveled by the car? (C)12(V3+1) m
1zmﬁ%waawqaﬁwwaﬁmmm§vm%‘laa (D) 24 m
R TG T &, Al 3T IVT 30°  TSH 45° 8T AT & | TR GaRT
2 1 8 o et gt

13 | A person standing 1.5 m tall observes the top of a tower at an angle of (A)10.5m
elevation of 45°. If the distance between the person and the toweris 10.5m, | (B) 12 m
what is the height of the tower? (C)12.5m
1.5 HIeX e Ueh e Fd Uah HIAR o MY & 45° F SeATT dloT R ¢@ar | (D) 14m
¢ Ife eafehd 3R AR & &= 1 gdr 10.5 Hie 8, ar {1 Sarg
forc=ir gremr?

14 | Aship is spotted from the top of a lighthouse at an angle of depression of (A) 20v3 m
30°. If the lighthouse is 20 m tall, what is the distance of the ship from the (B)40m
base of the lighthouse? (C)20m
Udh STGTST T 30° & 3TdeTHeT IUT I Ueh YR T h MY A @ramargl | (D) 10v3m
I Tehrr FiaT hr Frs 20 FeT B, oY STgTST hr 3R & g faheiatt gref?

15 | If sin 30° = 1/2 and cos 30° = V3/2, then which of the following is true? (A) sin?30° +

gfe sin 30° = 1/2 3iR cos 30° = v3/2 &, Al i @a A A hla araca g?

cos?30° =1
(B) sin230° -
cos?30° =1
(C) sin?30° x
cos?30° =1
(D) sin230° +
cos?30° =1
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1 Mark Very Short Answer Questions

Q. | Question (English & Hindi) 2T (dhdel TBaT )

No.

1 A boy climbs a tree using a rope. The rope Teh oISl (&Y fY Ace ¥ U W I¢ T&T
makes an angle A with the ground. The ratio » 5
of the vertical height climbed to the length el . aqﬁr ¥ AAA mc gl =
of the rope is 3:5. IS IS 3R TET dT olerg 34T

3:581
Find the ratio of the boy’s horizontal distance oI X \
from the base of the tree to the length of the B T HERAA { F5F
rope using trigonometric ratios. Fr Uz & IR ¥ afasT E,:ﬂ' IR &=
T SETS T eI AT HITSTT|
2 | A ladder rests against a wall such that the T A SR & s IS g, oaa
base of the ladder makes angle A with the .
ground. The ratio of the base distance to the dIEr T TR G\ fA | A HI0T
height of the wall is v3:1 ST g1 3R gl 3R dar $r
39T 1 JHeIuTel V3:1 8

Find the ratio of the height of the wall to the

ladder length using trigonometric ratios. :
m Tl T FERAAT &
QAR $r Farg AR A Fr darg FH
3T AT HIfST]

3 | Inaconstruction site, a crane’s arm makes | uehr AT TAT UT, Teh hel T HT
an angle A with the ground. The ratio of the s 2
crane’s arm length to its horizontal 8«\”5' & WA A AT &1 Shet Y
projection on the ground is 13:12 9T Fr aa‘rf'?' 3N 3T Sfas g8y

el
Find the ratio of the vertical height to the Pl 3efqid 13:12 el
horizontal distance using trigonometric
ratios. BRI 3equrdl & @grar 4@
SEaTR IS 3N AT gt &
341 AT FfST
4 A square park has a diagonal making angle

A with one of its sides. Since the sides are
equal, the ratio of the height to the base is

Teh qalehR UTeh i fqentT 3@ehr efatm
& T A BIUT &1 1 Tfeh el
SR &, 318 3R 3TUR T 3797
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1:1.

Find the value of angle A.

1:1 &l

FIUT A &I AT AT IS0

A boy flies a kite such that the thread makes
angle A with the ground. It is found that the
vertical height of the kite and its horizontal
distance from the boy are equal.

Find the angle A.

Teh TSN I9T 33T T@T &1 adar
SR fA F AU AT FATd &1 TE
g7 ST & f6 ader i Fas 3k
SH  3FHT Aol g S &

FIOT A AT SIS0

A ramp is made to help vehicles climb. The
ratio of its height to the base length is 3:4.

Find the ratio of the slope length of the ramp
to its base using trigonometric ratios.

Teh &elled (ramp) ATE=AT Pl TG &

fav sa1 718 1 s@hr FUs 3R
MR & ol &I 3He]ure 3:4 8

BeRIoTfad requral &1 dgrrdr &
Gl T ol 3R YR T 3e7dreT
AT FHrfav]

Identify the incorrect trigonometric identity
from the following and rewrite it correctly-

e sin’0+cos’0=1

1+tan’0=sec’01

1+cot’0=cosec’

e sec’0—tan’0=1

sin’0—cos?0=1

@ Fevfady gafeasnkt & @
Tl FAaTHST FH ggareT Hifoiw qour 38
e &7 § faf@ue-

e sin’0+cos?0=1

e 1+tan’0=sec’01

e 1+cot’0=cosec’ 0

e sec’O—tan’0=1

e sin’0-cos’0=1

A boy uses a ladder to reach the top of a wall.
The ladder makes an angle A with the ground.
The ratio of the height of the wall to the length
of the ladder is 5:13.

TUeh oISl EIdR & FUT Il & folT Her
T ST T g1 WS oA & AT AHIUT
AT §1 AR Fr Fars ik @ i
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Find the value of tan A.

oleTS T 3TedTel 5:13 &
tan A& AT AT HIfAT

9 n a garden, a pole is fixed vertically. A wire is Teh Sl H U WFEHT TTET 78T 837 &l
. . >
g rom e top ol e sl 02t e 4 P g o
the ground. If tan A = 1/v3, find the value of cos | dX ST =T g, S 3{\@' & TOrT Th =gs1
A. FIUT A FATAT &1 Il tan A= 1/v3§, A cos A

& A A HifaT]

10 | A12mlong ladder leans against a wall, making | wep 12 #HieX &IelT HIET T EAR & TeR 3T

L s M | garccng st o
T FATC & | GIAR IR HIGT T SaTs F4T
gremr?

11 | A man standing 1.8 m tall sees the top of a 1.8 F1eT ST U cITdd Ueh &1aY hr AT &l
e e |15 e a1 e
m, find the height of the tower. mﬁaﬁsaﬁaaﬁrq& 10 W%,HTETHT@'

a1 AT |

12 | The height of a tree is found using the ratio tan Wqﬁﬁ”ﬁgmqﬂﬁa;ﬁvtan 30°
?n(:/c.)l\\ll\ggh two sides of the right triangle are WWWWW%I FEET

Feqer 1 et & oot gwet enfirer &2

13 | The shadow of a 5 m pole is 5V3 m long. Whatis | 5 #fyey 3= Ueh @3 T 1T 5v3 HeI el g1

i ?
the angle of elevation of the Sun* @WWWWW?

14 | If sin A=3/5, find cos A. g sin A = 3/5, Al cos A ATT |

15 | Which trigonometric ratio is 0 at 90°? aﬁa_mﬁaﬂnﬁ;ﬁ'qyﬂma 90° X 0 BT &7

16 | The cost of a 10 m long ramp is X500 per meter. | 10 #HyeT ol&t IT &1 AETT 500 9T HeT g1
Lo o ke ek TSSOty o v 2

T FoATet T T SlTaTe AT gIaf

17 | If sin 60° = V3/2, what is the value of cos 60°? IS sin 60° = V3/2, ar cos 60° T HTT FIT

gram?

18 | Aplane is flying at a height of 2000 m. If the Uah §aTS STgTel 2000 HeX FT TS U 35 &7
Froun s 45 whatis the norrontaldistance | §1 TR S R 0 e e
between the observer and the plane? 37doTHeT PIUT45° §, HTWWE)TNBH’I?‘{

STETST o ST &ifclst gl & grafr?
19 | While designing a ramp in a park, an engineer T TRIAT 91k H &9 FT AT (@T)

makes use of trigonometric values. He
considers an acute angle A such that cos A=4/5
. Using this information, find the value of

A AT PRIUITAST HoRT T 39T
AT &1 T8 Teh &gl HIUTA A &, Tordeh
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sin’A+cos?A.

T cos A=4/5 §| 3H SAIPRT ST 3ITJET
A §Usin2A+coszA FT AT AT ST

2 Marks Questions

Q. | Question (English & Hindi)

3T

1 A ladder is leaning against a wall such that
the angle it makes with the ground is A, and

tan A=3/4. Using this information, find the
value of (2sin A + cos A)/(sin A + 2cos A).

T O AR § o § AN S &
3HAT PIUTA g, Tods [T tan A=3/4 §

ar (2sin A + cos A)/(sin A + 2cos A) 3T AT AT
EAIEIY

2 While setting up a signal antenna on the
terrace, a technician uses trigonometric
relations to check angles. He recalls the
basic trigonometric identity sin?A + cos?A =
1. Using this identity, prove that (1 +
tan2A)/(1 + cot?A) = tan?A-cot?A.

od W e T el & gRIeT T
dhaATA IO HT ST & T
BRI et F1 3uATeT R @ B
38 Bufadr gdafdeT sin?A + cos?2A=1
e I B| FHRT FAT A §C ey

Fifaw ﬁ:@aﬁaﬁﬁv% (1+tan%A)/(1 +
cot?A) = tan?A-cot?A
3 A square field is divided into two right- Teh JIThR AT & 9T digey ar
angled isosceles triangles by drawing a E \
diagonal. In such a triangle, one of the acute ﬁm # dier I gl
angles is 45°. Show that g ﬁmsr H s =gs1 WA =450 BIT §l
(sin A - cos A)/(sin A + cos A) = (1 - tan A)/(1 saqF ﬁ—l’(’ e ST

+tanA).

(sin A-cos A)/(sin A+ cos A) = (1-tan A)/(1 +
tan A)

4 A kite string makes an angle 6 with the
ground such that tan 8 = 5/12, find the value
of (1 +sin 8)(1 - sin 6).

Teh TcaT T SR A & AT 6 HI0T Felreht
g, foae [T tan6=5/1281 5% ToIT (1 +sin
B)(1 - sin B) T AT AT HITAT|

5 A surveying instrument shows that the angle
of elevation A of a hill is acute, and

cot A =V3, find the value of (1 + sin A)(1 -
sin A)/(cos? A).

TJeT0T IURIOT F AT 8T g Toh T ggrar
&Il 3eeTdel HITA o1 & AR cotA=v3 §,
ar (1 +sin A)(1 - sin A)/(cos? A) T #TT AT

6 In a sports event, a ramp is made such
that the angle of inclination with the
ground is A. It is observed that

cos A=4/5

Ueh Wl AT H Teh 9 I917 -7 §,
St 1f & AT AAA IO FATAT B FE 9T
IR TR cos A=4/5813TF ToT (1-tan?A)/(1
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Using trigonometric identities, evaluate:

(1-tan?A)/(1 +tan?A)

+ tan? A) &l AT AT HITT |

7 While climbing a slope, a hiker notes that for
an angle A, sec A = 13/12, find the value of

ST W Ied AT Tk I Ale Hdr &
& R FIUTA & fAIT secA=13/12% ar

tan A + cot A.
tan A + cot A ST AT AT hITAT|
8 In architecture, the identity between sin and | FT9cx &ell architecture) F sin 3R cos
cos is often used. Prove that sin* A + cos* A = T
1-1/2-sin22A. & T T hil ol

e HITT & sin® A + cos* A= 1 - 1/2:sin?2A

9 A carpenter makes a diagonal cut in a square
wooden block such that tan A =1, prove
that sin A + cos A =V2-sin A.

T 965 Ush IR oIehsl & ¢ohs H
ot Frear &, 9d T tanA=18
e AT fa sin A + cos A = v2:sin Al

10 | A ladder of length 10 meters is leaning
against a vertical wall. The foot of the ladder
is 6 meters away from the base of the wall.
Find the angle of elevation of the top of the
ladder from the ground.

10 FHreX el Teh WY Ueh FEaTeR SR & gk
feehT & &1 TGN T MU IR & TR A 6
AT g & | e & MY 7 31fA F 3ot hroT
EIGEELY

11 | Akiteis flying at a height of 60 m. The string
of the kite is making an angle of 30° with the
ground. Assuming that the string is straight,
find the length of the string.

Teh T 60 FHYeT ol TS 0T 35 TET & | Ifer hr
ST S 7 & H1Y 30° HTHITTATE & | T§
HIoTcl §T T S e &, SRy ¥ efare AT
EQIEY

12 | A man standing 50 meters away from a tree
observes the top of the tree at an angle of
elevation of 45°. Find the height of the tree.

Teh Yo Ueh &7 & 50 HleX gy WeT g A gat
& MY T 45° & IeoTeT HIVT IR ST & | F&T
&1 a1 AT FIfST|

13 | A tower stands vertically on the ground.
From a point 30 m away from the base of
the tower, the angle of elevation to the top
of the tower is 60°. Find the height of the
tower.

Teh TR 31{8 TX oldale] WeT § | TTak o TR &
30 #1eX gy Ueh feig @, €fa} & oY &l Seeidel
HIUT 60° § | STaR 1 3T AT FIfAT|

14 | A man observes the top of a building at an
angle of elevation of 30°. If the height of the
building is 40 meters, find the distance of
the man from the base of the building.

Teh STTFd Ueh 3HARA o MY i 30° & JeaATeA
10T R ST ¢ | FfE SARA I 315 40 Hiex
g, Al eafer &1 SARH & TR @ g AT
A

15 | Find the value of tan 60° and sec 30° using
trigonometric identities.

PPIOTTANT GaGfRT T 3TN Tk tan 60°
3R sec 30° & AT AT HIfAT|

16 | A person standing on the top of a building
observes a car parked at a distance. The
angle of depression is 45°. If the height of

Teh cITFd Sl U SARA & MY W @sr g, Tk
eI TSI N T ST & | HATHA HI0T45° |
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the building is 20 meters, find the distance T SART T 318 20 HeX &, A FR
of the car from the base of the building.
& SARG & TR A & AT AT

4 MARKS Questions

Q. | Question (English + Hindi)

No.

1 A mobile tower casts a shadow on the ground. The angle of elevation of the top of the
tower from a point is A. The relation between the tower’s height and shadow length
gives the expression (1+cot’A)sin’A.

Prove that this expression always equals 1. Also, if the ratio of the height of the
tower to the length of its shadow is 4/3, find the value of sinA.

T AEISA clal I BT FHT W 9sdr gl efal & MY &7 Ieaaad Hior
fonell fig @A I Tlax 1 1S 3R ST & ol & 3Heard (1+cot’A)sin’A &
¥ & ogad HaT ST THhaT &

Ry AT F 77 g9+ Fda 1 F TR gar ¥ o & IR Fav fr I
3R BT A TS FT AT 4/3 8, A sinA FT AT AT FATY

2 | Aladder is placed against a wall making an angle A with the ground. It is observed that
the sum of tanA and cotA 1is 2.

Find the value of tan’A+cot’A

T TET AR & oS a5 § 3R ag ST T A HIUT ST g1 91 arar &k
tanA+cotA=2

tan’A+cot’ A T AT AT HIfAATI

3 A boy stands near a pole. The angle of elevation of the top is 60°,At the same time, the

angle between the ground and the shadow of the pole with the sun rays is 30°.
Without using tables, prove that sin 60° + cos 30° = V3
Teh oISl Ueh TWFH & I1H 3T ¢l TFA & MY FT Seaided FIUT60° g1 38
AT GFEA $H ORI AR gF RO & ST S oHor 300 7
o IrRofY &1 gareT fhw i@a\ﬂ HITAT: sin 60° + cos 30° =3
4 In an engineering drawing, the diagonal of a rectangle makes an angle 6 with the base. If sec 8

=x+ 1/x ,prove that tan 6 = (x*- 1)/(2x)
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T ATHAIRS ARG F TH AT FT fIH0T YR & AT 6 HIT T §1 IS TG sec
0 = x + 1/x, FACH HITSTT o tan 6 = (x? - 1)/(2x)

5 A boy climbs a hill making an angle A with the base. If the slope is such that 3 cot A = 4, find sin
A and cos A. Also verify sin?A + cos?A = 1.
Teh oISl Ueh UgTEl WA HIUT 9T Tedm gl IS Tarsr 1 e Tl § & 3cotA=4, Al sin
A 3R cos A ATT HIFTT| TTA EY sin?A + cos?A = 1 HT FeATAT HifAT|

6 An architect is designing a ramp where the slope makes an angle 6 with the base.
Ush JEJHR Tk T ST T &, Sl 3MUR & A1 0 HIUT AT g |fHey R (1 +
tan20)/(1 + cot?0) = tan?0

7 A kite is flying in the sky such that the string makes an angle A with the ground. If sin A=3/5
and A is acute, find all other trigonometric ratios of angle A.
AT H 32 W Th TdeT T 3] FHA & AT AR I &1 I AR sinA=3/5
AR AT H0T g, Al A Tl 37 RehIoTfAchg 3regare Aird Fifsiw|

8 In a physics experiment, the angle of projection of a ball is A. Its motion can be related using
trigonometric identities.
Prove: (sec A—tan A)2=(1—sin A)/(1 + sin A)
T FART gIET H, i @ weigur For AR sHET AT B BRvrfAdT gaa@enid
¥ SNST ST T B
@a}:@ﬁr&r: (sec A—tan A)?>=(1—sin A)/(1 +sin A)

9 Two roads meet at right angles. A traffic light pole makes angle A with one road and B with the
other such that A+B=90c. If tanA=1, find the value of cos B —sin A.
ar Issh gHAUT W Aadr &1 v fheh dse & T ggell TS & A HIT 3R
@l §5h W BHIUT Tl §1 IS tan A=1, TN cos B - sin AT AT AT HIToTC|

10 | During the construction of a triangular garden, an engineer used the following trigonometric
expression for an angle A: (1 — cos?A)/(1 + cot?A) , Prove that this expression is equal to sin“A
e BRI e & AT & g, T 3fFTar a FurA® v Seafaraa
RoTfAd e &1 g3eT ORI (1 - cos?A)/(1 + cot?A), Rega & I8 o
sin*A & SUeT &

11 | T & o GHPIOT AT H Ueh 7T 10T o FHRIOTFACT 31eTareT Tose &9 & aReATT g
g 31 5e7h 0° 31 90° R ATH ATT H |
Prove that the trigonometric ratios of an acute angle in a right-angled triangle are well-defined
and derive their values at 0° and 90°.

12 | In a playground, a coach is training students to use trigonometric ratios to calculate angles

while measuring heights and distances. He gives them standard angles 30°,45° and 60°Using

the standard values of trigonometric ratios at these angles, establish the relationship between
different trigonometric ratios (such as sine, cosine, tangent, etc.).

U Gl Halel H, v Hra et @ F= ik qfr A & fav Beworfads
3FgaTcll T 3YANT A1 FHGr @7 81 96 3¢ Alelsh HI0T30°,45° 3N 60° &l IgeT
ol o FRIOIANT 3re[arcl & AlA HT 3T A U, [Affeed Heqaral  S)sine,
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cosine, tangent 3TTfgeh &g FaET AT HIfAT (

13

faeer & 3 sin?A + cos?A = 1 3R 58 TAATHRT HT ITANIT e 3T FRIUITATT TAATHAT
EIGETY

Prove the identity sin?A + cos?A = 1 and use it to find other trigonometric identities.

14

Teh caferd fehdll ETa & TR & 50 HIeT g @31 ¢ 3R ETa¥ & oMY Y 30° oh SooTdeT IV
S@AT §| SraR &Y 3ATS AT FY|

A person standing at a point 50 meters away from the base of a tower observes the top of the
tower at an angle of elevation of 30°. Find the height of the tower.

15

Teh STl Teh TehTel et oh AT A &Y STETSil T fehef 1 31 31T §U 2T | STgTsil oh
3TTeTHA PIOT HAR: 45° 3R 60° & | T Tehrer TeT $Hr Fars 50 FHe §, Y el sTgrsil & &
T gl AT Y |

A man on a lighthouse observes two ships coming towards the shore. The angles of depression

of the ships are 45° and 60° respectively. If the lighthouse is 50 m high, find the distance
between the two ships.

5 Marks Questions

Q.

No.

Questions

1

During a robotics competition, a robotic arm moves in such a way that its height and base
form a right triangle. The arm’s height at one instant is represented by (sin A + cos A) units
and its base by (sin A — cos A) units. Prove that the sum of their squares is always equal to 2.

Uaiferd Giaafadr & SR, teh Qaifesr oo vt el & 3mch 8 gl 3|ehr s
WWWW%%HW%I SiTrlTﬁuﬁ'l'é'(sinA+cosA)Sﬁh'l'§3-ﬁT3-lTW
(sin A-cos A) 3&Ts & Fgy ST o goIah Fait &1 IWeT gAT 2F TS &I &l

In a traffic control system, a rotating camera moves such that the angle of elevation satisfies
the condition tan 8 + cot 0 = 2. Find the value of tan®@ + cot30 for this situation.

T ¢ftheh foTA0T GUTTe A, U gACT g3 HAN CH Al A A & ST IooraT
FIOT AT ?lﬁﬂ’ffﬁ@'@ HLAT &:tan B+ cot 0 =2| 3T TATT & AT tan®6 + cot®0 FT
AT AT Fifaw)

A triangular park ABC has a right angle at vertex B. A lamp post is placed at A, casting light
towards C. Prove that sin Axcos C+cos AxsinC=1.

Teh TSR qleh ABC H, RIGY B9 HHAHIUT | Teh ofFq UFE A oIR-T a1m §
3T 3T AT cHr IR gsar B @T‘{U FITST T sin AxcosC+cosAxsinC=1

12| Page




A rescue team is climbing a rope fixed on a wall. The sine ratio of the angle of elevation is
given as 3/5. Assuming the angle is acute, calculate all other trigonometric ratios for this angle
and prove that sin?A + cos?A = 1.

T &Y A daR W ol T8 9 GG T &1 3T FIOT HT sine eI 3/5 1
TE AT §C T POT T &, 3 PIOT S FHT 3T PFROIANT oA A1 Hifsre
3R Ty HIfST 3 sin?A + cos?A = 1

n a civil engineering project, the design of a wheelchair-accessible ramp is expressed in terms
of its slope, represented by tan A and cot A. Using this information, prove that: (1 + tan?A)(1
+ cot?A) = sec?A x cosec?A.

s Afde soifaRer aR&Sr &, @R & T §6U S arel 9 &1 el &r
tan AR cot A% T H cgerdl fohaT a1 {1 $H SThIT &7 3T HX gV ey
FITT T (1 + tan?A)(1 + cot?A) = sec?A x cosec?A

A 12-meter-long ladder is leaning against a wall. The ladder makes an angle 6 with the
ground, such that sin 6 = 3/5. Find the height at which the ladder touches the wall.

Teh 12 FIeT el TS Ueh 1R & TER feeh g5 &1 TN STelleT o A2 6 FHIoT FAreh &, 56
S fah sin 6 = 3/5 | 7T Y Toh HIEY Erar &1 fehetsll Fs W gl 5

Two observers A and B are standing on opposite sides of a tower. The angles of elevation of
the top of the tower from A and B are 30° and 45° respectively. If the distance between A and
B is 100 meters, find the height of the tower.

argddaTeh A 3 B Teh Tl & [Audig eamai A @2 | el F N F AT A R AT &
ST deT HIUT ShaAST: 30° 3T 45° 81 ATE A 3R B & o<y T gt 100 FX &, Y eraT T S8
AT A

A man is standing on the top of a 60-meter-high building and observes a ship in the sea. The
angle of depression of the ship is 45°. After 5 minutes, the ship moves closer, and the angle of
depression becomes 60°. Find the speed of the ship in meters per second.

Teh &g 60 HIeT el $HAR o MY 9 W31 AR A & Ueh STGTST T AT & | STTST T
3TATHA HIUT 45° § | 5 TAIC 1, STETeT HUT HATAT § R 31TTHT HIUT 60° BT ST & | STaToT
1 a1far Arex i Tehs A ATT AL

A hot air balloon is rising vertically. A person standing at a distance of 150 meters from the
balloon's starting point observes the balloon at an angle of elevation of 30°. After 10 seconds,
the angle of elevation becomes 45°. Find the speed of the balloon in meters per second.

Teh 378 §aT T T[T FEATR & T S 36 6T & | Teh egichel Sl IeaR oh IR g &
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150 HeT I gl T ST &, 30° & 3eoTel HIVT R I[eaR I WA ¢ | 10 Aehs dIE, et de]
ShIOT 45° BT STl ¢ | s T a1l #Hiex 9 @ehs & AT HL |

Case Study 1:

A civil engineer is designing a ramp for a building, ensuring it meets safety standards. The ramp
makes an angle of 30° with the ground. The total height to be reached is 2 meters.

vs i SR e sARA & v ve {7 RBomsd & W@ ¢, 9 gikad aa
gU b Ig F&T AR T QU FHAT ¢1 3T T 3T $ @Y HI0T 30° &1 el 35
2 #eX gl

Questions

1. Find the length of the ramp. (1 mark)
3T Fr @ AT B (1 37H)
2. Determine the trigonometric ratio used in this calculation. (1 mark)
3 AT H JPFd DRIOAT 3equrd A1 Yl (1 37h)
3. If'the angle is increased to 45°, how does it affect the length of the ramp? (1 mark)
Ifg FoT A 45° X EIT FT0, A YT Fr A W FT THG G912 (1 37F)
4. Explain why trigonometric ratios are useful in civil engineering. (2 marks)

fafder gelifraRer & Beofda sequra @4t 3w § qa@sd| (2 37)

Case Study 2:

A land surveyor uses trigonometry to calculate distances. If a tree casts a shadow of 10m when
the sun's angle of elevation is 45°, trigonometric identities help verify calculations.

T HfA Tderw gRAt Fr o & o Beofafa &1 suEer s g e o O3
10 HieX T ST STeral & S I & Sooldel HI0T 45° §, Al FR0OANT Fdaf@sm
IUTATT T JATUT Flad H FASG dl ¢l

Questions
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1. Find the height of the tree. (1 mark)
93 &I Fars AT H (1 37)

2. Which trigonometric ratio is applicable here? (1 mark)
TGl lel AT TARIOTAIY 3eTdTd W19 BIaTr 872 (1 37h)

3. How will the shadow length change if the sun’s angle decreases to 30°? (1 mark)
I FF & HIOT 30° 8T AT §, Al ORAT & G618 H8 qGed? (1 374h)

4. Justify the application of trigonometric identities in real-life problems. (2 marks)

arEciiaeh Shael 1 AT # FRorfAda aaaf@esi & o &
THSIT| (2 3ih)
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