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IHTJEE-2006

Mathematics

Time: 2 hours

Note: Question number 1 to 12 carries (3, -1) marks ezach, 13 to 20 carries (5, -1) marks each, 21 to 32
carries (5, -2) marks each and 33 to 40 carries (6, 0) marks each.

Section — A (Single Option Correct)

I For x =0, lim ((Sin:-;}"“‘ |(].=“xl5'""‘) 5
(A) D (B)y—1
(C) 1 (D)2
Sol. (0)
. - ] *-.;_':'iri:-:k"|
lim| (sinx)"* =| —
x—l]
'\-\.KJ‘ .J.l

M
i =in |11| -

0+ e : J =1 (using L." Hospital’'s rule).

2

2, I - = dx is equal to
3.y 4 2
Now2xT — 2kt 41
fred A2 At Al
(A) N 2x ?2.'{ + | i o (B) ¥’ fru: +1 o
X N
J SR Yot el
(©) W 2x 24+ 1] o () \,‘,L:n _:':. +1 i
X 2x
Sol. (D)
I | ]
— —— | {IX
j(xl X
2 1
2 Tl it
\, %< x
2
Let 2——+ 14—2 = < i
- e o \,(E
1 I 2 ]
= —=X\J74+C = — E——__+—4+:1
X X
5 Given an 1sosceles triangle, whose one angle 1s 1207 and radius of its incircle = V3 . Then the arca of the triangle in sg.
units is
(A) 7+ 123 (B)12-7+3
(L) 12+ 743 (1)) 4m
Sol. (0)
-
A= b1
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sin120°  sm30° =
Alsc = - = 4= w’!;b
a

- 1
and A=+/35 and 5=E’._a+2b}

f

s a».="f{u+2b} i D)

From (1) and (2), we get A=(12+743)

4, If 0 <0 =< 2w then the intervals of values of B for which 2 sin“0 — 5 sind + 2 = 0. is
i xll Ilr' - ™y
Ay | o, £ u[ﬁ—“. Er] iy | . 20
L 6] L6 _ B8 6
. % @ : : :
o |0 Z || = 2F (D) [ﬁ, nJ
L 8 b 6, 48
Sol. (A)

2sin“@ — 5sin@+ 2 > 0
= (Sin®-2)(2sin6—-11=>10

: ]
= s = —

. -
= He [[LE \J 5—?2?{}.
6 6

& N,

o ]

wW—WZ | . :
] 1s purely real, then the set of values of z 1s

|-z |
(A) fz: |z|=1} (B)iz:z=12}
(Yl aae]] D)fz: |zZl=1,z+ 1}

- Ifw=a + i}, where p = 0 and z# 1. satizsfies the condition that [

Sol, (D)

W—WZ W-—WZI

-2 1-%
= (zz-1)(w—-w)=U

= zz=]1 = |z|:=l =% |2|=l.

6. Let a, b, ¢ be the sides of a triangle. No two of them are equal and % e R, Ifthe roots of the eguation x* + 2(a+ b+ ¢) x
t3A (ab+ ke + ca) = 0 arc real, then

(A) A<~ (B) A }g

J

] s f)
(Yael=.= PDifte | ==
{‘.Irr:[3 1] (D) t._f‘- 3_|

L

a

Sol. (A)
D=0
= Aa+h+eg)f- 124 (ab + bc + ca) = 0

2 -

al—'j +s.:2 s
—:" .I'-.,t_: +_
Jjab+bc+ca) 3
NSincela-h<c= a+h -2Zah<¢” A1)
b-cl<a = b +c¢ -2bc<g L A2)
A ﬂ
c—al<b = ¢ +a - 2ac<l (3)

| | a +b +¢
From (1), (2} and (3). we 2et £
ah + he + ¢a

2 2
Hente he—a+— = A< —
3 3 3
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sol.

Sol.

Sol.

10.

Sol.

11.

Sol.
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If (x)=—f{x)and g(x) = F{x) and F(x) = [r

(A) D
()0

(A)

' (x) ==f(x) and (x) = 2(x)

= f{x). f{(x)+fx).f{x)=0

= f(x) + (f(x)’ —c = (f(x)]+(x)" —¢c
= Fx)=¢ = F(1D)=5.

If r. s, 1 are prime numbers and p, q are the positive integers such that the LCM of p, q is

ordered pair (p, q) 13
(A) 252
(C) 225

(D)

- s

X

(B) 10
(D) 15

(B) 254
D) 224

Required number of ordered pair (p. ) is (2x3-1)12=5-1)(2=3-1)-1=224

;
Let B € (U% | and t = (and)™, = (tant)*", t; = {cotd)™ and t. = (cot)*", then
A

AL > >t:>1
Cltz>11>L>14

(B) |
Giver 0 = [ﬂ. IJ ,then tan0 < 1 and co® = 1.

(B)t,>13>1, > 1
DIt =L=1 =1y

Lettan® = 1-%; and cotd =1 + &, where A, and 2, are very small and positive.

then t,=(1-A)' ™, t,=(1—-)"™

Ty = [] + ;'-_? }1_?'-. and td = {l + :'ll__! )|+}.:
Hence iy = t: = 1; = 1o,

s

5 J and given that F(5) = 5, then F(10) is equal to

then the number of

The axis of a parabola is along the line v = X and the distance of i1s verex from origin is -.,E and that from its focus is

22 . If verrex and focus hoth lie in the first quadrant, then the equation of the parabola is

(A) xtyP=(x-y-2)
(C)x-yF=4(x+y-2)

(D)

Fquation al directrix 13 x +y = ().

Hence equation of the parabola is
X+ YV

7 = J(x=2)" +(y-2)

Hence equation of parabola is
Gey) = Setp-2)

B (x-y)=(x+y-2)
DX -y)Y=8(x+y-2)

A plane passes through (1, — 2. 1) and 1s perpendicular to two planes 2x — 2y + z=0and x — v + 2z = 4, The distance

of the plane from the point (1, 2, 2)is
(A) 0

(C) 2

(D)
Theplaneisa(x 1)+b{y+2)+c(z 1)=0
where 2a—2b+c¢=0anda-b+2c=0

n b ¢

11 0
So, the equation of plane isx + vy + 1 =10

(B) 1
(D) 22
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. ] . 1+2+1
Distance of the plane from the point (1, 2, 2} = ——= 242,

vI* 4+ 12
12 let a=i-2j+k.b=i—j+k andé=i+ -k . A vectorin the plane of @ and b whose projection on ¢ is % 1S
(A) 4i-j+ 4k (B) 3i+ j- 3K
(C) 2i— -2k (D) i + -1k
Sol. (A)
Yector lving in the plane of a and b is T = /8 - Jﬁ,; and 11s projection on ¢ is %
: : U 3 - k} 1
— }'.- +:'-.--_| i‘|" EJ-. _}'-'_r i+ :'I'. +}.- ]‘: '[ =
[t k)i (20 =) (b 4 2 ) | e 2
= Zu-M=1= F=0(30-Di+j+(3% -1k
Hence the required vector is —2i+ 5?|— 2k.
Section — B (May have more than one option correct)
13. The equations of the common tangents to the parabolay = x” and y = — (x — 2)° is/are
(A)y=4(x—-1) (Byy =0
Lry =—43—-1 D)y =-30x—50
Sol. (A), (B) i
Equation ol langenl o x° — vy 1s
I
;g,==rr|=--:—1m2 (1)
Equation ol langen. w (x = 2) — =y is
y=m(x—2) | %ml D)
(1) and (2) are 1dentical.
= m=0 or 4
Commen tangents are y =0 and y =4x — 4,
14. If f(x)=min {1, x", x'}. then
(A) f(x) is continucus ¥ x € R (B)M(x)>0, Vx> 1
(C) f(x) is not differentiable but continuous ¥ x = R (D) fix) 15 not differentiable for two values of x
Sol. (A). (C) i
f{x) = min. {1. x° x*} \ V
3 <
= T{:{}=[l s XK= v=1]
1 i | Nfzyr::xﬁ
= fix)iscontinuous ¥ x € R -
and non-differentiable at x = 1.
I3, A tangent drawn to the curve y = f{x) at P(x, y) cuts the x-axis and y-axis at A and B respectively such that BP : AP =3
- 1. given that f{1) = 1. then
(A) equation of curve is m?—ﬁy =) (Bynormalat (1. 1) isx+3v=4
X
{C) curve passes through (2, 1/8) (D) equation of curve is x dy F3y =0

dx



Sol,

16.

sol.

17.

Sol.
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(O), (D)
Equation of the tangent is
d
Y-—y= —F{}L—}.I
dx
BP 3
Given — = — so that 4
AP ] [0,y
d dy d \
— o R S Hi*31=ﬂ
X 3y X
] a
= Ihx=-=Iny—Inc = Inx" =—(Incy)
I -
= —=cy Givenf(l)=1 = c=
X
I
- YT
x*

9 b ]
-

L]

II" a hyperbola passes through the focus of the ellipse %+ ;_ﬁ =1 and its transverse and conjugate axes coincide with

the major and minor axes of the ellipse, and the product of eccentricities is 1, then

2y 2 (2
(A) the equation of hyperbola is % - :—ﬁ =1 (B) the equation of hyperbola is %_;_i =1
(C) focus of hyperbola is (2, 0) (D) focus of kyperbola is (5\@ . i}]

(A), (C)

Ececentricity l}f‘ﬂl_]pgﬂz ?

3
Eccentricity ol hyperbola = E and it passes through (£ 3, 0)

o QS
= 1is cquation s 1 =1

Fal

where 1+%=2—,j = b*=16
5'{3 "\-"2
— —=—_1 and its foci are (15. 0).
9 16

Internal bisector of £A of triangle ABC meets side BC at D. A line drawn through D perpendicular to AD intersects
the side AC at E and the side AB atF. If a, b, ¢ represent sides of AABC then

- : . 2be A
(A) AEisHM ofband ¢ (B) Al = COs—
' h+c 2
{O)EF = il :-;ini (13) the triangle AEF 1s 1sosceles
+¢
(A), (B), (C), (D).

We have AABC = AABD + AACD

— lt:w:::ﬁir.f"l.=la::r*‘ll.L‘Ji~:in£+_ll:'n«::"u[:'sini
2 2 2 2 2
2hc A
= AD= COS—
b+c 2

Again AE = Al sec%

2be : n
s = AFE isHM of b and ¢,
b+c¢
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A 2x2be A A
EF =ED+DF =2DE=2 » ADtan > = == be

Ke05— % 1an—
b+c 2

b . A
= S
h4+c 2

As AD L EF and DFE = DF and AD 15 hisector = AEF 15 isosceles.
Hence A, B, C and D are correct answers.

18, f{x) 15 cubic polynomial which has local maximum at x=— 1. If {{2)= 1& f(1} =—1 and f'(x) has local minima at x =0,
then

(A) the distance between (=1, 2) and (=, f{a)), where x = a is the point of local minima is 245

(B) fix) is increasing for x = |1, 245 |
(C) fix) has local minima at x — 1
(D) the value of f{() =5

Sol. (B), (C)

The required polynomial which satisfy the condition

is fx) = % (19x* - 57x + 34) /
f{x) has local maximum at x =—1 and local / =) 1
minimum at x = |

Henee f(x) is increasing for x € [l, EJE:I :

19, Let A be vector parallel to line of intersection of planes P, and P, through origin. P, is paralle! to the vectors lj - 3k

ani alj —3k and P is parallel to ]—E and 3i+ ’ij . then the angle between vectors A and 2i + ]— N s

"
A B) —
(A) (B) -

(©)

s |a w|a

In
iD) —
.J4

Sol.  (B), (D)
Vector AD is parallel to [{z“i“ +3K) % (4) - 31&} 5 [(] ~k)=(3i+ 3]]] = 54({j—k)

Let O is the angle between the vector, then

c.}sa=i(54+]ﬂ3)=ii
33442 V2
Hence B=E.3—ﬁ.
4 4
v D=x <]
20). fix)= ¢2-¢" ' lex<?2 and gix)= If‘[:t}dt__x e [1. 3] then 2 (x) has
X—e, 2ex<} 0
(A) local maxima atx =1 +1n 2 and local minima atx =e¢

(B) local maxima at x = | and local mimima at x = 2

(C) no local maxima
(1) no local minima

Sol. (A), (B)

e D<x<l
g_'lf:-;]=l’{:~;}=<2—ﬁx_l l<x=2
X —¢ 2<x<3

g{x)=0, whenx=1+In2andx=¢

o"(x) = -l
' I 2<x%3



lIT-JEE 2006-MA-7

L nt . " b
g (1 +1n2) — "2 < 0 hence at x — 1+ In 2, g(x) has a local maximum
g"i¢)= 1> 0 henee at x = ¢, g(x) has lecal minimum,
[(x) is discontinuous at x = 1, then we get local maxima at x = 1 and local minima at x =2,

Secrtion —C

Comprehension |

There are n urns each containing n = | balls such that the ith urn contains | white kalls and (n + 1 —1) red balls. Let u; be the event
of selecting ith urn, 1= 1. 2. 3 .... n and w denotes the event of 2etting a white ball.

21, If P(y;) = i, wherei=1,2,3, ...n, then lim P(w) is equal to
N —*ao
2
A) oy =
(A) (3) 3
3 |
) — 3y =
( : () 1
Sol. (B)
P[ui} = i
>P(uy;) =1
= k= 2
nin+1)
n 2 5
lim P(w) = limZ 2i _— lim 2n{n+1}{2:1+1]_;
(s n—pae = n{n + 1) e nin-+ ]]‘.ﬁ. 3
22, If P(u;) = ¢, where ¢ is a constant then P{u,/w) is equal 1o
2 1
(A) — (B) —
n+ 1 n+l
n |
(C) )
- on+1 ©) 2
Sol. (A)
( n H’|
- e
P[h]z Ao
w3 ] n+1
(n+1,
23 I nis even and E denotes the event ol chonsing even numbered urmn | P(u,) = l ) . then the value of F(WIE} 18
n
n+2 n+2
A B
{]Ernl {}2(n|l]
= w4
) — (D)
n+l n+l
Sol., (B)
P[fw]_2+4+ﬁ+---n_ n+2
E n(n+1) 2(n+1)

2
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Comprehension 11

b
Suppose we defline the deflinite integral using the following formula If{x}d;r. — bz—ﬁ{l‘[u}+ [(b)). for more accurate result for

a ] ! h— - - U
c e {a b) F(c)= 2 5 ﬂ(r[ﬂ}-l— I‘(a:})+h2—':"(:”{b}+ (¢)) .Whenc= : _+b o |fOodx = %{f{a) +F(b) +2f(c)) .
a
nl2
24 j sinxdx 1sequal to
il
] . i e
(A) E(”‘E} iB) E{IHE-}
T . T
C) (1)
( 82 42
Sol. (A)
!
alz E =+ I:' T 'j + E
j cinx dx — 2 sin(0) +sin [E] + 2s5in
()
"
s
- g[] ! ﬁ] ]
23, Dsta could not be retrieved.
26, IFf"(x)<0% x € (a. b) and ¢ 15 a point such that a < c < b, and (c. fic)) i1s the point lying on the curve for which F(c) 1=
maximum, then f'(¢) is equal to
£(b)-1(a) o 2(f(b)—f(a))
(A) (B)
b-a bh-a
() 2f(b)~1(a) iy
2b—a
Sol. (A)

(F'(c)=(b—a) I"ic) + f(a) — (L)

Fl'ic)=f"(cl(b—a)<0

_ f(b) f(a)
b-a

= Fl(c)=0 = f'c)

Comprehension 111

Let ABCD be a square of side length 2 units. C; is the circle through vertices A, B. C. D and C, 1s the circle touching all the sidzs
of the square ABCD. L is a ling through A.

PAZ+PB* +PC? +PD*

27. If P is a point on C, and Q in another point on C., then - - - = isequal to
QA" +QB" +0QC +QD
(A) 0.75 iB) 1.25
(L)1 (D) 0.5
Sol. (A)

Let A, B, C and D be the complex numbers 1-."5 ,—\'{iwﬁi and —-J'Ei respectively.
2
+ ‘;-tl —-JE‘ +

2 =
Z, — ﬁ‘ 4_‘_—,-_2 — 2

1
-

7, +~.E‘.r +‘r_] —v"fi‘z |-_.r‘||2 19

i I;-:3 - \Ei‘z |E:

. PAZ4PBI+PCT+PD? 2, -2

QA2+ 0B +QC2+ QDY

2
;-

2
+ 2

z:+1ﬁ‘l+
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28 A circle touches the line L. and the circle C; externally such that both the circles are on the same side of the line, then
the locus of centre of the circle 1s
(A) ellipse [B) hyperbola
(C) parabola (D) parts of straight linz

Sol. (C)

Let C be the centre of the requirad circle.

Now draw a line parallel 1o L at a distance ol
(radius of C,) from it

Now CPy=AC = C lies on a parabola.

A
29, A line M through A is drawn parallel to BD. Point § moves such that its distances from the line BD and the vertex A

are equal. If'locus of S cuts M at T- and T5 and AC at T,. then area of AT, T-T5 is

2

(A) % Sy, wiils (B) ; S, unils

(C) 1 sq. unit (D) 2 sq. units
Sol. (C)

- AG= 2
AT, =T ,G= A [as A is the focus, T is

V2

the vertex and BD is the directrix of parabolal.

Also ToT5 s latus reetum = Toli=4 <« —

/2

s Area of AT\ T.T; = s

Comprehension IV

1 0 O
A=12 1 G}, ifU, L and U; are columns matrices satisfving.
|37 &
= o 5 g
AU =10, AU, =|3|. Al =|3]| and U is 3x3 mairix whose columns are U,, U, U; then answer the fellowing questions
| 0] L9 ik al
30, The value ol |[U] is
(A)3 (B)-3
(C) 312 (D)2
Sol. (A)

X
letll; he v | 50 that

-E-
1 0 0][x] [1] ] 17
2 1 of|y|=|0o|=|y|=]-2
_3 2 I_ Z _D_ L Z] _]_




a1

~ol.

Sol.

33.

Sol.
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2 2
Similarly U= -1[,U;=|-1].
=k ==
i R
Hence U— | -2 -1 -1| and U] —3.
1L = =3

The sum of the elements of U™ i3

{(A) -1 (B3) 0
(€)1 (D)3
(B) ) )
-1 =2 0
Moreoverady ll=| -7 -5 =3].
B
Hence U™ = k. and sum of thz elements of U™ =0,

The value of [3 2 0] U|2] is

(A)S (B) 52
() 4 (D) 372
(A)

3
The value of [3 2 ﬂ] L2
0

1 2 23
=13 2 o]-2 -1 -12
1 -4 =3]0
=[-1 4 4]|2|=-3+8=5.
_{}_.

Section — D

If roots of the equation x™ — 10cx — 11d = 0 are a, b and those of x* — 10ax — 11b = 0 are ¢, d, then the value of
a+b+c+dis(a b, cand dare distinct numbers)

Asa+b=10candc+d=10a
ab——=11d., cd—-=11b

— ac= 121 and(b+ d)=9(a+c)

g — 10ac— 11d—0

¢ —10ac-11b=0

a+c’=20ac—11(b—d)=10

(a+c)-220121)-11 x9a+c)=0

ma+c)=121 or =22 (rejected)

atb+ct+d=1210.

R RN
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1

J(1-x*)®dx
34, The value of 3030 ? 15

j[] _ Kﬁujlﬂldx

0

|
5050 _[[]—f{'}'md:{

|
Sol. = ——~ = 505012
J'“ 010 4 Lo
f
|
Loy = JA=x")(1 - x*)™dx
0
I
=I||:H:,_ E_xﬂi‘:‘[—ll_xﬁﬂ |ﬂ"!dx
0
| |:_x{l_x%ﬂ-}m g ][]_x-f.r‘]jlm
- L T =
w1 J 5050
I =1 . ]H'II
101 | C0) 5050
= 5l:'5['-']|i=5l:'5].
[]:ll
3 (3N (3Y ey L
3s. If a,— ——[— +(—] il (i [— and b, — 1 — g, then find the minimum natural number ng such that
4 \4, \4 4,

b, =a, Vn=ng

I_.-' 2 *_‘H..Iwi n
B, g i] +[i N i l[i]
4 \4 4

b,>a, = Za,<l

)

1 3Y) . _
= - E < [_E] = minimum natural rumber ny = 6.
6. It fix) 1s atwice differentiable function such that f{a)=0. fh)=2 He)=-=-1.f(d)=2. fle) =, wherea<h<c<d <e,

then the minimum number of zeroes of g(x) = (F(x)Y + £(x) fix) in the interval |a. ¢] is

Sol. g(x)= i{ﬂﬁ] (%))
dx '

to get the zero of g(x) we take function

hix)=f{x). Fix)
between any two roots of hix) there lies at least one root of h'(x) =10
= gx)=1\

h(x)=10
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= [x)—0 or [(x)—0
fix) = 0 has 4 minimum solutions
f'(x) = 0 minimum three solution
h(x)= U mmimum 7 solution
= h(x)=z2(x) = 0has minimum 6 sclutions.

Section — E

K i Match the following:
Nermals are drawn at points P, Q and R lying on the parabola v* = 4x which interseet at (3. 0). Then
(i) Area of APQR (A) 2
(11) Radius of circumeircle of APOR (B) 3/2
(i) Centroid o7 APQR (C) (5/2,0)
(iv) Circumcentre of APQR (D) (2/3. )

Sol. As rormal passes throngh (3. ()
= (0=3m-2m-m’
= m-m == —0, 1

m: +m: +m; T o
Centroid = ( I = 3)H_2{m|+m2+ln3)]= E.ﬂ']

3 3 \ 3

Circumecentre (mid point of PR) = [w — (m, + mz}] =(1. Q).

i

-

. . ~2m +2m.-
Circum radius = I ] 2

2 units.

3

=

(:11%.—2:11? |=(1.-2)

Q
R

(mi =2m, | =(l, 2)
Area of APQR = %;-; 4x1 =2 sq. units.

B DR _ 4
2sin ZQPR  sin(2tan ' 2)
4 4 )
—, — —
2

4
lxsin[lan"i] L
1-4 5

R

y 5
. circumeentre = [E ﬂ].

38 Match the [ollowing
(1) j1:ﬂin:r.:]|m”(cnﬂxcmr—Ing{ﬂin:-:}:i”}w (A) 1
0

(i) Area bounded by — 4y* = x and x — 1 = = 5y* (B) O
(iii) Cosine of the angle of intersection of curves y = 3% logx and
y=x"-11is (C)6lIn2
(iv) Data could not ba retrievad.
(D) 4/3
g
Sol. (i) 1= j (sinx)™* (cosx - cot x — log(sin x )™ * )dx
0
/2

=y s ji(sinx}““ dx =1.

ﬂd:!‘-'.
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(i) The points of intersection of =4y~ —x and x = 1 —=3y* is (=4, 1) and (=4. 1)

| : ]
[ j“ - 5y*)dy — _[—4}'Edy—‘

0 0

Hence required area = 2

3

(ili)  The point of intersection of y = 3" 'logx and y = x* - | is ([, 0)
dy 3 dy

Hence —= +3 'log3logx . —| =1
dx X dx 1.0)
. dy
ﬂ‘n'};=!'~;:'”—l.—:F =
dx |, o

I[6 is the angle between the curve then anB — 0 = cos6 — L.

n dy I o ]
(1v) —
dx (X+y
dx x _ ¥
dy 2 2
—5 e vi2 _I } ¢ \f-‘Zd}
2
= x+y+2=ke"’ =3¢,
30 Match the following
(1) l'wo rays in the first quadrant x + y = |a] and ax — v = | intersects
¢ach other in the interval a € (a,. o0). the value of a, is (A) 2
(ii) Point (. [, y) lies on the plane x + v+ z=2. Let
d=0i+Bj+vk, kx(kxa)=0,theny=. (B) 4/3
1 i | 0
(iii) _ﬂkl—}*j]tiy - _['l V- —IJC]}‘ (C) ju'l— xdx |+ !u"l + % dx
0 | 0 -]
(iv) I sinA sinB sinC + cosA cosB = 1. then the value of sinC = (D) 1

Sol. (1) Solving the two equations ot ray e X +v=ajand ax =y = |

al+1 al—1
wegﬂt:{=| | > and }'=| >0

a+ 1 A+
whena+ 1> 0 wepgeta>|  a.=1.

(11)  We have Ei=l:tf+lﬂj+"y'l:: = 2
Now; kx(kxa)=(k-a)k—-(k-kj
= fL = {rﬁ + ﬁj + *,flncj
={1f+ﬁ]zﬁ' = a=3=0

AsutPry=2 = y=2,

1 ]
i) [ Ju=y*idy|+| [v® =Dy
0 I
] : -‘I
=2l =y )}y =—
nj'{ y )y = =
1 ] |
J.«ul'l—r.dx - Iul+xd.~a =2j‘d]—ﬁ.d}i
{ -1 0
|
2 .. a
=2j~f‘§dx=z-—-x-‘“ s
: 3 i 3
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(iv) sinA sinB sinC + cosA cosB = sinA sinB + cusA cosB — cos(A — B)
= os(A-B)z]1 =cos(A-B)=1 = sinC=1.

40), Match the following
o v I_ L
(i) D tan '
i=l

—]:t.thcnmnt= (A)D
(i1} Sides a, b. ¢ of a triangle ABC are in AP and

-}-2

o= J

(0 [ B4
cos) = . cosbl, = L, cosby = , then tﬂn'(ﬂ]-l-tﬂﬂ'[ ﬂ") = (B 1
b+c¢ a+c a+b 2 . 2
=
(i1i) A line is perpendicular to x + 2y + 27 = (0 and passes through (00, 1, 0). (C)) W"IT'
The perpendicular distance of this line from the arigin is
(D) 2/3

(iv) Data could not be retricved.

Sol. (i) Zlan'l {_j? } =1
=1 <1

S 2
Now: iZ_I't:m |:4i2 A ]}
- g[tan" (2 ~1)—tan~' (2i-1)]

= [{tan']E— tan” D+ (tan ' S—tan'3) 4+ +tan ' 2n+ D—tan (20 = 1)....0 }

_ -1, : = F o 1 n
I=1an (Z2n+1)-1an" 1=1an
I+(2n+1)
n
n+1 4
, 0
1—tan“—1
o S a 28, b+tc-a
(i1} We have cosl, = = — = tan” H' ces
l+an?d be 2 bic+a
2
~ B,
| - tan”— . s
Also, cos6, = 2o " ::~1.-;1|1‘3E"'=EL 0.7
]+t;m1D_3 a+b 2 a+b+c
2
AR "3'{_}1. EIJ 2
tﬂ.”h_ﬂ'tﬂ.”u—:—:_
2 2 3b 3

X=0 y=1 z=]

I 2 .

(111) Line through (0. 1, 0) and perpendicular to plane x | 2y | 2z= 0 is given by

Let P(r. 2r = 1, 2r) be the foot of perpendicular on the straight line then

—_—

rx]—2r+1y2+2xr=0 = T=_a

fdd i [ 23 4
Point 1s given by iy

Fl

4+25+16 5
81

Required perpendicular distance — J units.

(iv) Data could not be retrieved.



