Long Answer Type Questions
[4 MARKS]

Que 1. In APQR, right angled at Q, PR + QR =25 cm and PQ =5 cm. Determine the
values of sin P, cos P and tan P.
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Sol. We have a right-angled APQR in which 2Q = 90°.
Let QR=xcm

Therefore, PR = (25 - x) cm
By Pythagoras Theorem, we have
PR? = PQ? + QR?

= (25-x)% = 5% + x? = (25—x)% —x? = 52
= (@25-=-x—-x)(25—-x+x) = 25

= (25—-2x)25 = 25 = 25-2x =1

= 25-1 = 2x = 24 = 2x

: x = 12 cm.

Hence, QR =12 cm
PR(25-x)cm=25-12=13cm

PQ=5cm
. P 5
smP=%=£, CosP:—Q=—; tanp =& 12
PR 13 PR 13 PQ 5

Que 2. In triangle ABC, right-angled at B, if tan A = ig find the value of:
(i) sin A cos C + cos Asin C (ii) cos A cos C —sin A sin C.
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Sol. We have a right-angled AABC in which 2B = 90°.
And, tan A = —
nd, tan A = 7
1 BC
Now, tan 4 _\/_§_E

Let BC =kand AB=+3 k
=~ By Pythagoras Theorem, we have
AC? = AB? + B(C?

> AC? = (V3K)" + (k)% = 3k2 + k?

> AC? = 4k? ~ AC =2k
. Perpendicular k 1 Base V3k 3
NOW,SlIlAZp—Z—:—; coOSsdA=——m=—=—
Hypotenuse 2k 2 Hypotenuse 2k 2
. Perpendicular 3k /3 Base k 1
sinC =————=—=—, cosC=———=—=-
Hypotenuse 2k 2 Hypotenuse 2k 2
N . . 1.1 3_+3 1 3 4
()sinA.cosC+cosA.sinC ==-X-4+—X—=-+-=- =1,
2 2 2 2 4 4 4
. . : V31 1 V3_ V3 3
(ii) cos A.cos C — sin A.sin C = SXSTIX S == 0

Que 3. If cot & = g, evaluate: (j) - &) (1-sin 6)

L
(1+cos 8)(1—cos 6)’ (i) cot°6.
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Sol. Let us draw a right triangle ABC in which 2B = 90° and zc¢ = 6.

We have, cot 8 = Z= Ba—s,e =—  (given)
Perpendicular AB
Let BC = 7k and AB = 8k
Therefore, by Pythagoras Theorem
AC? = AB? + BC? = (8k)? + (7k)? = 64k? + 49k?
AC? = 113k? AC = 113k
sing = Perpendicular AB 8k 8
o Hypotenuse ToAc V113k o V113
Base BC 7 7
Andcos & = Hypotenuse o E o V113k o V113
8 2
() (1+sin0)(1-sin@) _ 1-sin?6 1_(\/?13)
(1+cos 6)(1-cos @)  1-cos2 6 _(L)z
V113
1 64 113—64
_ 113 _ 113 _ 9
1 49 113—49 64"
113 113
Alternate method:
(1+sin 0)(1-sin @) 1-sin? 6 — cot? 0 = (Z)Z _ 49
(1+ cos 8)(1-—cos @)  1—cos26 " \8 T 64
2
.. 7 49
(i) cot?@ = (—) = —,
8 64
tan2
Que 4. If 3 cot A = 4, check whether ~ tanz 4~ cos? A — sin? A or not.
1+tan< A
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Sol. Let us consider a right triangle ABC in which 2B = 90°.

Base

Now, cot A = : =24 _
Perpendicular BC

Let AB =4k and BC = 3k

~ By Pythagoras Theorem

AC? = AB* + B(C*?

4

3



> AC? = (4k)? + (3k)? = 16k? + 9k?

AC? = 25k?
. AC = 5k
Perpendicular BC 3k 3
Therefore, tan A = Srpendiewar. Pt _ 2R _ 2
Base AB 4k 4
. Perpendicular BC 3k 3
And, sin A = —Spendicwiar _ 2% _ X _ 2
Hypotenuse AC 5k 5
Base AB 4k 4
C0Sl = —mm—Mm = — = — = -
Hypotenuse AC 5k 5
1—tan? A
Now, LHS = ——
1+tan? A
2
3 9
_1-(3) 1 16-9 _ 7
- 2 = 9 -
3 — 1649 25
1+(;) M

RHS = coszA—sinZA:(g)2 — (%)2 —%_°_7
1-tan® A

= cos? A — sin? A.
1+ tan? 4

Hence,

Que 5. Write all the other trigonometric ratios of A in terms of sec A.

A

Fig. 10.10

Sol. Let us consider a right-angled AABC, in which 2B = 90°.
For £A, we have

Base = AB, Perpendicular = BC and  Hypotenuse = AC

Hypotenuse AC
secA = ZYporemuse = —
Base AB
sec A AC
= — = AC=ABsec A
1 AB

Let AB =Kand AC =k sec A
By Pythagoras Theorem, we have



AC? = AB?> + BC?* = k?sec?A=k?+ BC?
BC? =k?sec’?A—k? = BC = kVsec?A—-1

BC ksec?A—1 ~ Vsec2 A—1

Sind = — = =
AC k sec A sec A
AB k 1
COSA = — = =
AC ksec A sec A
BC kVsec? A-1
tand = — = —/—————— = Vsec?A-1
AB k
1 1
cotld = =
tan A Vsec? A-1
AC ksecA secA
cosecA = — =

BC  kvseczA-1  secZA-1

2 _ 2
Que 6. Prove that: (w) = (ﬂ) = tan? A.

1+ cot2 A 1-cot A
14 tan? A sec? A
Sol. LHs = (1-2) =

1+ cot“ A cosec“ A

1 . 5

Z 2 sin“ A

=9L5E = —— = tan’ 4

— cos< A
sin4 A

2

2
1-tan A 1-tan 4
RHS = (—) = |—F
1-cot A 1—-
tan A

2
1-tan A 1-tan A 2
- (2] - (2 = o -

tan A
LHS = RHS.
2 2 . 2 .2
Que 7. Prove that: tan? A —tan? B = — frcos” 4 _ smdosinB
cosZ Bcos? A cos2Acos?B

sin? A sin® B
Sol. LHS =tan®? A —tan® B = —
cos? cos? B

sin? A cos? B—cos? Asin? B (1—cos? A)cos? A (1—cos? B)

cos2 A cos? B cos2 Acos? B

cos? B—cos? A cos? B—cos? A+cos? A cos? B cos? B—cos? A

cos2 A cos? B " cos2 Acos2B
cos? B-cos? A (1-sin? B)-(1-sin? 4)
cos2 Acos? B cos2Acos?B

Also

02 i 02
sin“ A-sin“ B
= — RHS.

cos?2 Acos? B



