2
V3 -1 _
= sin2B:u = sinB:J_r\/§ 1
8 2.2
= sinB = 31 (negative value rejected)
2.2

= B=15°, A=45°and C = 120°
17. Let ABC be a triangle with «.BAC =120° and AB.AC = 1. Also, let AD be the length of the
angle bisector of angle A of the triangle. Then

(A) Minimum value of AD is %

(B) Maximum value of AD is %

(C) AD is minimum when AABC is isosceles
(D) AD is maximum when AABC is isosceles

Ans. (BD)
Sol. LetAB=x

Then BC? = x? +i+1 and cosB—ﬂ
x? 2Ux* + x2 +1
that is, B = *ZB
2x° +1
AD X . X X
Also, — = — — given AD = =—3
sinB  sin(B+ 60°) —+£cotB x2 +1
2 2
AD = L gl, with equality iff AB = AC = 1
A
Yt
X

Comprehension Type Question:

Let o, p and y are the roots of the equation x3 +6x +3 =0
and A= cos™ (sin((a B By (o) ))

e o227

C = sec’! (cos ec((1-a)(1-B)(1- y))) .

18. If the range of the quadratic trinomial g (x) =x2—2Bx + k is [0, ), then range of k equals
(A)[1, ) (B) (1, ») (C) {1} (D) (=0, 1]

Ans. (C)

19. The value of (5A + B —C) is equal to
(A) 1 (B) 10 (C)5 (D) O

Ans. (A)
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(5A — C)x° +6Bx?
x* +(B-1x>+1

20. Range of the function f(x)=

(A) [3, =) B) [0, 3] ©)[-3, 3] (D) (= o0, )
Ans. (B)
o
Sol. Wehave x +6x+3= O<B
Y
La+B+y=0

Now, A = cos™ (Sin{(—v)_1 +(_a)-1 +(—B)_1}) = cos™ (sin[_[lJr%JrljD
= §+sin‘1 (sin(—i‘mfg;mn = g+sin‘1 (sin(%)

i

—cosec ' (cosec10) =§—(3n—10)=(10—%} .

n

tting x = 1, we get (1~ o)~ BT -y) = 10)

T
2

(i) We have g(x) =x2-2Bx+k=x2-2x+k (As B=1)
For range of g (x) to be [0, ),
put discriminant = 0, so
Y y=g(x)

o¥ D=0
4-4k=0 = k=1. Ans.
5n

(i) On putting values of A, B and C, we get (5A + B—C) =5(2 —%)H —(10—7j =1 .

(5A - C)x® +6Bx?
x* +B-1)x®+1

(iii) We have f(x) =

Now (BA-C)=0,B=1 (As Azz_g,B:tC:m_%J
0 =0
6x2
f(x) = — =4_6 , x#0
X" +1 2 1
St B
X
Hence f(x)\max =3 = Range of f(x) is [0, 3] (As x2+i222j
' X

Paragraph for question nos. 21 to 23
sin”' x + tan"" x
cos”'x+cot”' x

Let f: A— B be an onto function defined as f(x) =
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21. If the minimum and maximum value of f(x) be m and M respectively then the value of M
m

is
(A) -1 (B) -4 C)-7 (D) Infinite
Ans. (C)

22, Let g: B — A be a function such that g(f(x)) = x ¥xeA and f(g(x)) = xV xeB, then the
value of g(3) is

(A) -1 (B)O (C)0.5 (D)1

Ans. (D)

23. The number of solutions of the equation f(x3 +14x2 + 13x — 5)=f(1- x2 + x3) is
(A)O (B) 1 (C)2 (D)3

Ans. (B)

T cos'x+ X —cot”x 1 1
Sol. ()Wehave f(x)=2 2~ _m-cs xwcotx_ 1w
cos™ X+cot™ x cos  X+cot™ x cos™ X+cot™ x

Clearly A = [-1, 1]. So in [-1, 1], cos~1x € [0, n] and cot~1x e B %"}

. cos~Ix +cot~1x = 3,7—75 VxeA
4 4

Also cos~1x + cot~1x is strictly decreasing on A
T in T _1_:§
(cos™ x+cot™" x) cos™'(=1)+cot (1) 7
T 1 T -
(cos™" x+cot™' x) cos ' 1+cot 1

M =fX)min =

max

=S

and M = f(X)max =
min

Hence V' £ =-7
m

5
7
(i) Clearly g(x) will be inverse of f(x).
As f(1)=3 = 1(3) = 1
Hence g(3) = 1
(i)  As f(x) is one-one function, so f(x3 + 14x2 + 13x — 5) = f(1 = x2 + xJ)

— x3+14x2 +13x=5=1-x2 +x3 — 15x2 + 13x-6=0
= 15x2 + 18x—5x—-6=0 = (Bx=1)(5x+6)=0
:>x=1,ﬁ but x € [-1, 1]

3 5
Hence x=%on|y. ]

Numerical based Questions :

10
24, If Ztan‘1 (%) = cot™ (EJ (where m and n are coprime), then find (2m + n).
P or +3r-1 n

Ans. 32
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9n? +3n—1 1+(3n+2)(3n—1) 1+(3n+2)(3n-1)
=tan!(3n + 2) —tan"'(3n - 1)

10 10
Sum of first 10 terms =>"a, = Z(tan‘1(3r +2)—tan'(3r- 1))

r=1 r=1

Sol. We have a_=tan’! (;} tan™! [ 3 J= tan—l( (3n+2)-(3n 1) ]

= (tan"'5 —tan12) + (tan"'8 —tan15) + ........ + (tan~132 — tan~129)

=tan132 —tan"12 = tan"! 32-2 1_ tan-! 30 tan-! 13)- cot! =cot 1| ™
1+32-2 65 6 n

m=13andn=6.
Hence (2m + n) = 32 Ans.

25. Perpendiculars are drawn from the angles A, B, C of an acute-angled triangle on opposite
sides and produced to meet the circumscribing circle. If these produced parts are a, 3, v
(ala)+(b/B)+(c/y)

respectively, then the value of is
tanA +tanB + tanC

Ans. (2.00)
Sol.
A
D[ |
B C
B
13
E

Let AD be the perpendicular from A onBC
When AD is produced, it meets circumscribibg circle at E
From equation, DE = o
Since angles in the same segment are equal,
Z/AEB = Z/ACB = ZCB = 2C and ZAEC = Z/ABC = /B
BD
tanC=—
DE
From the right —angled triangle CDE, we get
CD
tanB=—
DE
Adding (1) and (2),
BD+CD a
—_— === ... (3)
DE DE «

Similarly, tan C + tan A =

@)

tanB +tanC =

And tan A +tanB-E
Y

3+9+3=2 (tan A+ tan B + tan C)
a By
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Matrix Match Type :

26.

Ans.
Sol.

27.

Ans.

An function is defined on R or subset of R. Match the function given in column-I with their
properties given in column-Il. (Where [x] denotes the greatest integer less than or equal to x.)
Column-

(A)
(B)
(©)

secIx

| x|

cos!(cos x)

A)P,Q,S;(B)P,Q,R; (C)]

(A)

Y

_/

/2

1T O] 1 3

Into; Also it is neither odd nor even and aperiodic.

®) JIx] = [ﬁ_x ni‘fxxjoo

y

Ol X

Column-li
P) aperiodic
(Q) into

(R) odd or even
(S) neither odd nor even

Hence function is into as symmetric abou y-axis hence even.

Match the following :

Column- Column-ll
A The number of solutions to the equation | p 4
Tl: . _1 . _ 2 _
E(‘sm (smx)‘)_’x n]xH are
B The least value of the expression q 2
2log,, x—log, 0.01 for x > 1 is
C The number of common terms in the | r 5
series 1,4, 7,10, 13 ..... 91 and 4, 8, 16,
&2 = 1024 are
D Let A be a real number, and let S 3
-2 2—
P Lt LY R digit
|2-x]
of [A]”®" is (where [] denote greatest
integer function)
t 0
Code :

(A) A-p; B-r; C—q; D-s
(C) A-s; B—q; C—p; D-r

(B)

(B) A—r; B—p; C-s; Dt
(D) A—r; B—p; C—q; D-r
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Sol.

28.

Ans.

Sol.

(A) Use graphs
(B) AM <TM

Match the folloiwng :

Column-l

Column-li

If p2 —2 p cos x =673 and tan §=7,

the integral value of p is

B If sin & + cos 6 = m then the maximum q
value of m? is

C ry, I, r3 are the radii of the circle drawn r
on the altitudes PD, PE and PF of
APBC, APCA, APAB respectively as
diameter where P is the circumcentre of
the acute angled AABC. The minimum

11a°> b? c?|.
valueof —| —+—+—1 is

2 2 2
I r, Iy

(a, b, c are sides of AABC)

D In AABC,a=6,b=3and S
cos (A - B) =% then the area of the

AABC is

25

Code :
(A) A= (s); B—(r); C — (p); D — (q)
(B) A— (s); B— (p); C — (p); D — (9)
(C) A— (r); B—(n); C — (p); D — ()
(D) A—(s); B—(9); C — (p); D — ()
(A) ,

X X
(A) tan2 7:sm2 J_r\/%
p® — 2p cos x = 673
(p—1)? + 2p(1 — cos x) = 674

= (p—1)2+4psin2§ =674

98
= - 1)+ — p=674
(p—1) 25 P
Put p =25
(24)? + 98 = 674 which is true
(B) sinO+cosB=m
\/Essin6+cosegx/§,

So the maximum value of m? is 2
' A

(C)

tn
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a
tanA—BP_2 _ 23
PD 2r, 4r

Similarly, tanB = 4L

Iy
tanC=i
4ar,
So, — +— +— =16 (tan” A + tan” B + tan” C)
r1 2 3

But tan?A +tan’?B + tan? C > 3 [tan A tan B tan C]** (using AM > GM)
Also, in an acute angled AABC

tan A + tan B + tan C > 3 [tan A tan B tan C]"* (using AM > GM)
But tanA+tanB+tanC=tanA+tanB +tanC
So, (tanAtanBtanC)**>3
Therefore, tan® A + tan’ B + tan’C > 9

2 L2 2
a b° c
r 2 I3

. RS b2 c?
The minimum value of — o —
18| r, E &

(D) cos(A—-B) = %

A-B
1-tan?| = —
an( j )
= A-B) 5
1+tan2(—j
A-B 1
tan =t—
5
But a>b =A>B
So, tan abach L
2 3
Again, tan (NS RRG,
a+b 2
1=§XCOtE:>COtE=1 :>E:45°:>C=90°
3 9 2 2
So, theareaofAABC=%absinC:%x6x3x1
1=§XCOtE:>COtE=1 :>E:45°:>C=90°
3 9 2 2

So, the area of AABC = %asinC:%x6x3x1
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