[LEARNING HORIZON]

BLUE- PRINT
S.No. | NAME OF THE 1M 2M 3M 5M 4M TOTAL
CHAPTER (CASEBASED
QUESTIONS)
1 Sets 2(2) 2(1) 3(1) - - 7(4)
2 Relations and 3(3) - 3(1)* 6(4)
Functions
3 Trigonometric 1(1)+1(1)AR | - 3(1) 5(1)* |- 10(4)
Functions
4 Complex Numbers 1(1) - 3(1) 4(2)
5 Linear Inequalities 1(1) - 3(1)*- 4(2)
6 Permutations And 1(1) - 4(1) 5(2)
Combinations
7 Binomial Theorem 2(2) - 3(1) 5(3)
8 Sequence and Series | 1(1) 2(1) 4(1) 7(3)
9 Straight Lines 1(1) - - 5(1) - 6(2)
10 Conic Sections 2(2) 2(1) 4(3)
11 Introduction to 3-D | - 2(1) 2(1)
Geometry
12 Limits And 2(2)+1(1)AR | - - 5(1) - 8(4)
Derivatives
13 Statistics 1(1) - - 5(1) - 6(2)
14 Probability - 2(L)* |- - 4(1) 6(2)
Total 20(20) 10(5) | 18(6) | 20(4) | 12(3) 80(38)
NOTE- 1. AR- Assertion-Reason Based Question
2. * Internal Choice Question
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TRIGONOMETRY

tanA+ secA -1 B 1+sinA

Q. 1 Prove that =
tanA —secA+1 cosA

® Thinking Process

Here, use the formulae ie, sec’ A — tan’ A =1 and a* —b” =(a + b)(a —b) to solve the

above problem.
tanA + sec A -1

Sol. LHS =
tanA — sec A+ 1
2 2
_ tanA +sec A —(sec” A —tan A) [ sec® A — tan® A = 1]
(tanA—sec A+ 1)
_ (tanA + sec A) — (sec A + tanA)(sec A — tanA)
(1—-sec A+ tanA)
(sec A+ tanA)(1 — sec A + tanA)
1-sec A+ tanA
1 sin A
+
CosA cos A

= sec A+ tanA=

_ 1+ sinA
COS A

=RHS Hence proved.

2sino 1—coso + sina. .
Q. 2 If —— =y, then prove that - is also equal to y.
1+ coso + sino 1+ sino

Sol. Given that, 2sino. =y

1+ cosa + sino
1-cosa+sino  (1-cosa+sina) (1+cosa+ sina)

1+ sina 1+ sina) (1+ cosa + sina)

Now,

_ {(1+sina)—cosa} {(1+sina)+ cos o}
(1+ sino) (1+ coso + sina)

(1+ sina)® — cos® o

- 1+ sina)(1+ sina + cos o)

_ (1+sino + 2sina) — cos®a
(14 sino)(1+ sina + cos o)

_1+sinfa +2sino -1+ sin‘a
(1+ sina) (1+ sino. + cos o)

2sin“o + 2sina
(1+ sino) (1+ sina + cos o)

2sino(1+ sina)
(1+ sino)(1+ sino. + cos a)

2sino Hence proved.

1+ sino+ cos o
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m+n
Q. 3 If msin® = nsin(6 + 2a.), then prove that tan(0 + o)cot o = .
m-=n
Sol. Given that, msin© = nsin(® + 2a)
. sin®@ + 2u.) _m
sinB n

Using componendo and dividendo, we get
sin(@ + 2a) + sin® _ m+n
sin@ + 2a) —sin® m-n

: (9+2a+9) (9+2a—9)
2sinf—— ~ |.cog| — — —
2 2 _m+n

= =
2008(9+20¢+9)‘Sm(9+20:—9) m-—n
2 2
[+ sinx +siny =2sin® Y .cos* =Y and sinx —siny = 2cos* " Ysin. * =]
2 2 2 2

- sin@+ o) cosaa _ m+n
cos@®+a)-sina m-n

= tan(® + o) -cota = m+n Hence proved.
m-n

Q. 4 1f cos (o + B) = = and sin(a — B) = 1—53 where o, lie between 0 and g then

find that value of tan2o:.

Sol. Given that, cos(a + B) =g andsin(o — [3:33
43
= sinfo + == >
=12 s
sinfo+ B) ==
P)= 5
and COS(a—B):\/ 25 _ 144 _ 12
169 V169 13
12
cos (o —
(—B)= A
Now, tan(o + B):M rSmce‘r_xlies between 0 andE]
cos(a+B) | 4
3
_5 _3
4 4
5

and tan (o

13
tan2oe=tan(o + B+ o —B)

[BY; N.K. MISHRA ] [ www.learninghorizon.com] [MATHEMATICS]



[LEARNING HORIZON]

_ tan(o + B) + tan (o — B)
_1—tan(a+[3)‘tan(cx—[3
3 5 9+ 5

_|_
o tan (x+ y) = tanx + tany
) 1F tanx-tany

_ E+E _ 12 _14x16 _56
138 5 16-5 12x11 33
412 16

Q.5 If tanx = E then find the value of a+h - a—b.
a a-b a+b

® Thinking Process

First of all rationalise the given expression and used the formula, ie,
COs2X=cos’ X —sin’ X.

Sol. Given that, tanx = b
a

a+b a—b=\/(a+b)2+\/(a—b)2
a-»b a+b (@-b)a+ b)
@+b)+@->b)_ 2a 2a

_ _ [
Ja?-b> b2 a\/1_(9J2 |

oo

a
2 2Cc0sx

\/1 —tan’x \/coszx —sin’x

[.-cos2x = cos? x — sin® x]

_ 2Cc0sx

J/Ccos2x

96
Q. 6 Prove that cosecosg - cos39cos? = sin70sin80.

Sol. LHS=cos Bcosg - 00539003%
= 1[20089‘0089 - QCOSBB’COS%]
2 2 2

L [cos(e + 9) + cos[e — 9) — 008[39 + @] — 008(39 — @)]
2 2 2 2

2
=l(cos@+cosg—cos@—cos@

2 2 2 2 2

1|: 0 159:|
= _|cos— —COoS—

2 2 2
—~ Nogin[®F 159]-8“’1 (B— 159) [-.-cos;r—oosy: _osin® y_Smx—y}

2 2 2 2 2
=+ (sin 86-sin76) = RHS
LHS =RHS Hence proved.
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Q.71f acos®+bsin@=m and asin@—bcos® =n, then show that
a® +b%* =m® +n®.

Sol. Giventhat, acos 0+ bsin®=m (D)
and asin® —bcosO=n (D))
On squaring and adding of Egs. (i) and (ii), we get
m° +n° = (acos 6 + bsin 9)2 + (asin® — bcos 9)2
= a°c0s°0 + b>sin°8 + 2absin 6-cos 6 + a°sin°0 + b?cos°H

—2absinB-cos O

= m’ + n° = a’(cos’ 0 + sin”0) + b?(sin’6 + cos? o)
= m? + n® =a° + b? Hence proved.

Q. 8 Find the value of tan22°30".

SO[- Let 0 = 45°
. 0 . 0 0
0 sin— 2sin—-cos— 0 sind
We know that, tan— = 2 - 2 5 2 — tgn2=_°"Y
2 0082 26052 2 1+ cos6
tan 22°30" = sin45 [0 = 45°]
1+ cos45°
s
T 2+
1+
V2

Q. 9 Prove that sin4A = 4sinAcos® A — 4 cos Asin® A.
® Thinking Process

Here, apply the formula ie, sin2x=2 sinxcos x and cos2x = cos’ x—sin’ x
Sol. LHS = sin4A
=2 sin2A-cos2A
=2 (2sinA-cos A)(cos® A —sin? A)
-+ C0s2A = cos® A —sin® A
and sin2A =2sinA-cos A
LHS =RHS Hence proved.

= 4sinA-cos® A — 4cos Asin® A

Q.101f tan6+sin@=m and tan®—sin@=n, then prove that
m? —n® = 4sin@tane.

Sol. Given that, tan®+ sin®=m ()
and tan® —sin®=n ... (i)
Now, m+ n=tan®+sin®+ tan® —sin O
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m+ n=2tan0 ... (i)
Also, m-n=tan®+ sin®—-tan® + sin®
m-n=2sin® .. (iv)

From Egs. (i) and (iv),
(m+ n)(m-n)=4sinB-tan®

m? —n® =4sin®-tano Hence proved.
+
Q. 11 Iftan(A+ B) = p and tan(A — B) = g, then show that tan2A = 1/:J_q
= Pq
Sol. Giventhat tan(A+ B)=p 0

and tan(A-B)=q (D)
: tan2A=tan(A+ B+ A-B)

tan(A+ B)+ tan(A - B) B tanx + tany
= stan (x+ y) =
1-tan(A+ B)tan (A - B) 1-tanxtany
- P*q [from Egs. (i) and (ii)]
1-pq
Q. 121f coso + cosP =0 = sina + sinf, then prove that
cos 2oL + cos2f3 = — 2cos(o + PB).
Sol. Given that, cos o + 008[3 O sino. + sinf
= (cosa+cos[3 (sinow + sinB)?
= cos®a + cos?P + 2cos 0.cos P — sin“a —sin?B — 2sinasin p = 0
= cos? o — sin“oL + cos? P — sin®B =2 (sinasin B — cos ocos B)
= cos2a + cos2P = —2cos(o + B) Hence proved.
sin(x + a+b tanx a
Q.13 1f = e+ ) = , then show that -
sink—y) a-b tany

sin(x + y)=a+b
sinx—-y) a-b

Sol. Given that,

Using componendo and dividendo,
_sin(x+ y)+([sin(x-y)] a+b+a->b

=
sin(x+ y)—sin(x—-y) a+b-a+b
2sin [w)ms (w]
f—t = 2 2 :2_a
2008 (w]‘sm(w} 2b
2 2
[ sinx +siny =2sin* Y .cos* =Y angd sinx—siny=2cosx+y‘sinx_y]
2 2 2 2
sinx-cosy a
= = =—
cosx-siny b
tanx a
= - =
tany b
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Q. 14 Iftang = %

, then show that sino + cosa = V2 coso.

sinol + cos o
Sol. Given that, tan@ = w
sinol + Cos o
= tang = Cos a(tana — 1)

cos a(tano + 1)

T
tano — tan™— -
= tan9 = 4 [ tan— = 1]

1+tan£‘tanoc 4
4
= tanB:tan(a—E]
_ 4
= B=0—- = =0+ "

) . I i
sino + coscx:sm(ﬁ + Z) + 008(9 + Z)

. T . T oK . . T
=sinB:-cos— 4+ cosB-sin- 4+ cosOB:cos— —sinB:sin—

4 4 4 4
1 1 1 1 . T T 1
=__ 8N+ —cosO+ —cosO—_——_sinO |~-sinZ-=cos— =
P 2 J2 V2 [ 4 4 2}
=%‘cose=x/§cose
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