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HINTS & SOLUTION

1. (a) Given equation is (x—p)(x—6)+1 =0.

We know that -1 4_21\/5 =

So, _l_i\/g =’

= x2—6x—px+6p+l:O

:>x2—(p+6)x+(6p+1)=0

2
Now, b%> —4ac=0 10 10

’ (=143 2} [—1—'3 2}
azl,bz—(p+6),c=6p+1 [( +ZJ_)/ +( l\/_)/

_ 10 20
= (p+6)*—4(6p+1)=0 T
a)3><3+l+a)3><6+2
= p?+36+12p-24p—4=0
: (@) -w+(0) 02

= p - +12p+32=0
= (p-4)(p-8)=0 =0+’ ( a)3=1)

- p=48 =-1 ('.'1+a)+a)2:0)

2. (@ (0.101), =27"+27x0+27x1
4. (d) COPORATION is a 11 letters word.

= l +0+ l - é It has 5 vowels (O, O, O, A, I) and 6 consonants (C, R,
2 8 8 PR, T,N)
(0.011), =27"'x0+27%x1+27 x1 5 .
2 1 1 3 5 vowels can take 5 even places in — ways. (O is
=0+—+-—=— 3!
4 8 8 repeated thrice)
=2! 0 !
Also, (1 1)2 _ 2 le 2 x1 Similarly, 6 consonants cam take 6 odd places in o
=2+1=3 21
and, (01), = 2'x0+2%x1 ways. (R is repeated twice)
=0+1=1 So, the total number of ways is given by,
11 11 1 6!
. (0101)32 +(0.011) 2 %xg——20 %320 = 7200
" 10 01 01 10
(0.101)2 —(0.101)*Y2 (0.011)\""2 +(0.011){*2
( 5 )3 . ( 3 )3 5. (b) The given equation
8 (a2+b2)x2—2b(a+c)x+(b2+cz)=0has equal

So, {2b(a+c)}2 —4(a2 +b2)(b2 +cz) =0

52 3\

(j (j( j (j roots, so discriminant = (.
8 8

EN

8

4b* (a2 +e?+ 2ca)—4(c12b2 +a’c? + bt +b%c? ) =0
3. (b) Given expression =b%a® + b2 +2b%ca—a*b? —a*? —b* —bh?c? =0

[(—1+i\/§> /2}10 +[(—1—i\/§ ) /2]10 = b*~2b’ca+a’e® =0
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2 .2 .
= (bz) —2(b2)(ca)+(ca)2:0 _! +3_+2\/§l
5 3+1
- (6?—ca) =0 1434243
= b =ca . \54
This implies that a, b, c are in G.P. = +2 :
—1=J3i
6. (b) The first three terms in the expansion of (1 + ax)n = _ﬂ =—w?
2
2
are "Cy, "Cyax, "Cya*x . TN o )
Rationalizing ——~=, we get
: n n n 2 2 2 i+\/§
Given "Cy =1, "Ciax=12x, "Cya"x =64x 5
n(n—1 i-3 (i_\/g)
= nax =12x; a® =64 =
> T i+33 (i+43)(i-3)
Now, nax=12x:>a:—2 i2+3—2\/§i
n ==—
-1-3
-1 -1
A G B P G ) S Co P _1+3-203i
’ 2o B
n—1 64x2 8§
- — = = — — /
n 144 9 IS ELEI
=>n=9 2
200 200
Therefore, [ﬂJ +[l_\/§J +1
7. (@ (1111), =1x2° +1x2% +1x 2" +1x2° -i+3 i+3
—8+4+2+1=15 :(_a,2)2°°+(w)2°0+1
(1001), =1x2° +0x2% +0x2" +1x2° _ %00, 200 4
=8+1=9 133 66
5 | :(a)3) -a)+(a)3) 0* +1
(1010), =1x2° +0x 2% +1x2" +0x2°
— 2 R
=8+2=10 =w+w +1 |: @ —1:|
- (1111), +(1001), —(1010), =15+9-10 =0
:(14)10 9. (c) Equation of line is ax +by = p, then length of
=(11 10)2 perpendicular from the origin is,
8. (b) Rationalizing 1+\/§ , we get p= a><0+b><0—p| or p:i
—i++V3 a’ +b? ‘ Na? +b?

1

\/a2 +b°

i+\/§: (H\B)z
(AT

or =1 or a®>+b*=1
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10.

Given b = 73 , which implies that,

Since the angle is with +ve direction
of x-axis, we have a = %
Equation is given by,
lx+—3y =p orxcos60°+ ysin60°=p

2 2
Thus, the required angle is 60°.

(d) Equation of the parabola is y2 = 2x. This means

that the vertex lies at origin and coordinates of A is
(0, 0).

Let (xl, ¥ )be the coordinates of the point Q.

Then, J’12 =2x (1)
and slope of line PQ = n-2
X — 2

2-0

Also, slope of AP = Py =1

Since PQ and AP are perpendicular to each other, hence
Slope of AP x Slope of PQ = -1
So,
Ix A 2 =-1
x—2

= yl—2=—xl+2
2x1+y1 =4
= x=4-y

Putting value of x;1in (1)

y12=2(4—y1):> y12=8—2y1
= ) +2y-8=0

Hence, coordinates of point Q are (8, —4).

Therefore, required length is,
PQ=y/(8-2)> +(-4-2)
=\36+36
_ 2
= 6\2

11. (a) Given cos A= cos B cos C
tan A—tan B—tanC

_sinA sinB sinC

" cosA cosB cosC
_sinA  (sin BcosC +cosBsin C)

COsA cosBcosC

_sinA sin (B+C)
T cosA
_sin A—sin (B+C)
- cos A
_ sin A—sin (7Z'—A)
- cos A
_sinA-sin A

" [ cosBcosC =cosA |
cos

['.’B+C=7Z'—A]
COosA

=0

12. (c) Let « and S be the roots of the equation

4x* +3x+7=0.

S Sum=a+f = —% and Product = o :%

2 2
Consider o2 + 872 :%4_%: a +ﬁ2
a” B (ep)
9 7
(a+B)-208 16 2
(aB)’ 49
16
9-56
__l6 __47 16_ 47
49 16 49 49
16
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13. (b) log(a+\/ﬁ)+log[a+;mJ
=log(a+x/ﬁ)
+log(1)—log(a+x/ﬁ)
:log(a+\/ﬁ)—log(a+m)

14. (a) Let S=9+99+999 +---
s=(10' —1)+(102 —1)+(103 1)
This can be rewritten as,

§=(10"+10% +10% 4+ = (1 1+ 14100 times)

) 10(10100—1)

SR V— A 1))
10-1
+10' +10% +10° +--- is a GP witha =10
and =10

:%(10100—1)—100

15. (b) The expression
cosec (7 +86)cot {(97r/2 — 6’)} cosec” (27 - 0)
cot (27 —0)sec’ (7 —0)sec {(37/2)+6|

_ —cosecd tan 0 cosec’d

—cot@sec’ O cosecl

B tan” @ cosec>0
sec” @
cos’ 6
)

sin“ @

1
tan’ 6

—tan” 0.

—tan” @-

=1

16. (d) In any AABC, we have
LA+ 4B+ /ZC =71

17.

18.

1 _
Let 4A=tan 15 and B = tan !

W | —

= tan”! %jttan_1 %JrLC =7

1 1
7+i
= tan”! 2 3 +/C=rx
11
l——. =
23
S
= tan"! % +/C=rx
6
= tan_1(1)+4C:7z
= z+4C:7z
4
- /C=n-Z
4
= LC:%:BSO

(a) Let u = sec? X, v= tan® x
Differentiate both w.r.t x

U
2 —2secx-secxtanx =2sec” xtanx

dx
& = 2tan x-sec” x
dx

This gives,
du_du_ ds
dv dx dv

_ 2secx-secxtanx

2tan xsec” X

=1

(a) Let 20 be divided into two parts such that the first
part is x and the second part is 20—x .

Let P=x"(20-x)=20x" —x"

The first and second order derivatives are given by,

2
P 60x? —4x® and d—f =120x —12x2
dx dx



NDA OMR MATHS PAPER 4

dP

For maximum value, d_ =0

X

60x% —4x> =0 = 4x* (15-x) =0

d*P
dx>

19. (a) Given y = cot_]{

Note that,

x=I5

=1

=1

=x=0,15
20x15-12x225

800-2700

=-900<0

Thus, P is maximum for x =15.

So, first part is 15 and second part is 5.
Required product is 15x5=75.

x/1+sinx +\/1—sinx

\/l+sinx—\/l—sinx

) X . 92X X . X
1+s1nx:0052E+sm2—+2cos—sm—

X X 2
=| COS—+SImn—
( 2 2)

- X . X
= 1+s1nx:cos—+s1n5

Similarly, = /I—sinx = cos% _ Sin%

So, the given expression reduces to,

y= cot™!

=cot™!

X .x X X
COS —+sin —+cos ——sin —
2 2 2

X .x X .x
COS —+sin ——cos —+sin —
2 2 2 2

2cosE
2

2sinE
2

x
cot =
2)

|

20. (c) We know that the equation of the straight line

passing through the point of intersection of the lines
2121 and £+Z:1is,
a b b a

(5%_1}1&%_ j:o (i)

The line passes through the origin, so we have

(0—1)+i(0—1)=0:>l=—1

Substitute the value of A in eq. (1)

(£+X—l)—l(f+l—lJ:0
a b b a

S A L A
a b b a
NI

a b a b
= x—y=0

21. (c¢) Given equation of hyperbola is 5x* -4 y2 =k

2 2

L
Kook
5 4
Compare with the standard equation of hyperbola, we

2 2
get a2=k? and b2=k—.

This gives, a = L and b= g

NG

3
The eccentricity is 5 and foci at (i2,0).

Thus, e=— and tae=2

k
:>_.

5

=2

| N W
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22. (d) Consider, log; (%) —log, (i—;j +logy (E)

=1lo 2 +1lo 2 +lo (E)
g10 3 210 27 £10 4

9 32 3
=logy gX— +logo| —

=1lo ﬂ}ﬂo (EJ
g10 3 £10 4

=logo| 7% —j

=log)g (1)
=0

23. (a) The given equation is

(2—J§)x2 —(7—4\/§)x+(2+\/§)20
7-43
2-3
(-)(z+)
(2-+3)(2+5)
_14+7\3-83-12

4-3

—2-3

So, sum of roots =

24. (c¢) Given x =rsinfcos¢@, y =rsinfsin¢ and
z=rcos@.
Now, X+ y2 +22 =r? sin? O cos? @
+r2 sin? Osin® o+ % cos? 0
= sin? 9(5in2 o+ cos? ¢) +r2 cos> 0
=r%sin? 6+ 72 cos? 0
=2 (sin2 0+ cos? 6?) =2

Thus, x° + y2 +2%is independent of 8 and ¢.

25. (d) Given a+b = 3(1+J§) (i)

and a—b=3(1-+3) ...(i)

By adding (i) and (ii),
2a=6=>a=3

b=3(1+J§)—3=3J§

o a b
By using sine rule, —— = —
sin4 sinB
3 33
sin30° sinB
1B
1 sinB
2

= sinB:73:sin60°
= B=60°

«00

(cosx)(cosx)"

26. (a) y =(cosx)

= y=(cosx)’

Taking logarithm on both sides w.r.t x, we get

= logy = y-log(cosx)

Differentiating both sides w.r.t x, we get
Tdy_dr

S dx (cosx)+y-(—tanx)

= —| ——logcosx |=—ytanx
dx\ y

dy _ —ytanx
dx l—logcosx
y

d 2

o __ -y tan x
dx 1-ylogcosx

27. (d) Given f(x)=3x> +6x-9.
On differentiating, we get
f'(x)=6x+6
Now, f'(x)<0=>6x+6<0

= b6x<-6
= x<-1

Hence, f(x)is decreasing in (—oo, —1).
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30. (a) Let h be the height, R be the radius and V be the
28. (b) Let y = /xz +16, v= 2 volume of the cylinder.

C

Differentiate both sides with respect to x,

du 1 X
—= 2x=
dx 22 116 Jx2 +16
ﬂ:2x
dx
i, B

dv dx dv

_ X 1

P62

1
2Nx?+16 In triangle OAB, we have

At x =3, we have 5 s (h 2
du 1 1 11 r"=R +(5) (1)

dvl s 20+16 2425 2(5) 10

Clearly, V = ZR*h

2
29. (d) Let 4 be the number of students passed in the first =V (h)= 7{,,2 _h_j h
semester and B be the number of students passed in the 4
second semester. W
Given n(4)=260, n(B)=210 =V (h)=x|r'h=—
n(Z) = No of students who did not pass in sem 1 32
' 2
— 500260 = 240 Now, V'(h) ”Lr __J

Similarly, ( ) 500-210 =290 For maximum value, V'(h) =0

Given_n(AuB):UO | 32 0 ) 32
:>n(A)+n() (

23
B)=17 4
= 240+290— n(Am )
)

=170 2
= h? = 4%
= n(4nB)=530-170 ,
r
=>h=—1
= n(4nB)=360 NE)
Thus, students who passed in both semester o, 3(2h 3xzh
= 500 — 360 = 140 Again, (h)zﬁ(_ (4 )}: 2
V,,( 2r j _DBr 2 3w
G 2B G

Thus, the volume is maximum when /4 =

QI‘N
Wl
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31. (@) Circumference of a circle, C =27zr

. . a
Differentiating both sides w.r.t ¢, we have This further gives x = 2’

dC dr . a.
- =2r- % As both equations have a common root, x = —is the
=27-(0.7) root of the first equation.
=l.4z Thus, x = gsatisﬁes the first equation.
22 2
7 a a ~0
=4.4 cm/sec 5) TPl )T

a’ pa

Ja+2x -x = =51

32. (c) lim Y42 TN-T

w—aBa+x—2x

= 2b= pa-2q (Using a’ = 4b from (i)
2 2 = ap=2(b+gq
i a2 (Bx) el (b+a)
B 2 2
e Jar2x+f3x (\/361 +X) —(2\/;) 34. (c) Let p, be the length of perpendicular from the point
_ im a+2x-3x X\/3a+x+2\/; (4,0) to the line 3xcos¢@+5sing=15.
—aJa+2x+3 3a+x—4x
a2 Vi 3(4)cos¢+5(0)sing—15
 lim \/3a+x+2x/;x a—x P = > >
waJa+2x +Bx 3(a-x) \/(3COS¢) +(5sing)

1. Ba+x+2x _ 15-12cos ¢

=—lm ————
3x—aJa+2x +3x \/(3cos¢)2 +(5$in¢)2

_ 1 M Let p, be the length of perpendicular from the point
3\3a+3a (—4,0) to the line 3xcosg+5sing =15.

1 4Ja

252\5\/; . 3(—4)cos¢+5(0)sin¢—15‘
2 2" 2 2
=—= 3cos@)” +(5sing
_ —12cos¢—15
33. (c¢) Given equations are X —px+g=0 and \/(3 oS ¢)2 +(55in ¢)2
x* —ax+b=0. 3 12cosg+15

Root of second equation is

) aim \/(3COS¢)2 +(55il’l¢)2
2

Since roots of second equation are equal, its
discriminant is equal to 0.

a*-4b=0=a*=4b ..(i)

X



NDA OMR MATHS PAPER 4

Thus, we get
Pi- P2
15-12cos ¢ _ 15+12cos ¢
\/(3 cosqﬁ)2 +(5sin ¢)2 \/(3cos ¢)2 +(5sin ¢)2
225-144cos” ¢
B (3 c0s¢)2 +(5sin ¢)2
225-144cos” ¢
B 9cos’ ¢+25 sin? @
225-144cos” ¢
B 25-16cos> @
9(25—16cos2 ¢)

25—16cosz¢
=9

35. (b) Let x be the number of students who like both music

36.

and dance.

Since 5 students likes neither music nor dance, the total
number of remaining students is 60 — 5 = 55.

Number of students who like only music =45 —x
Number of students who like only dance = 50 — x

The sum total of above with the students liking both
should be 55.

(45—-x)+x+(50-x) =55

= 95—-x=55
= x=95-55
= x=40

(a) log, x,log; x, log 16 are in G.P.
_logyx  log, 16

" log, x logs; x

:>(log3 x)2 = log, x-log, 16
= 2xlogy x = log, x-log, 24
= 2xlogy x = 4-log, x-log, 2

=  logz x=2(log, x-log, 2)

0g, X 0g, a
= logzx=2
=N x=3*=9
secx(secx+tanx)
37. (a) Isecxdx =I dx.
secx+tanx

Let u =secx+tanx

du 2
—=> —=secxtanx+sec” x

dx
= du = sec x(secx + tan x ) dx
Isecxdx: @
u
=log(u)+C
=log(secx+tanx)+C

15
38. (b)Given binomial expansion (xz +lj

X
Tr+1 _ 15Cr (x2 )15—r (ijr

_ ISCrx3O—2r—r

150 4303
For independent term,
30-3r=0=>r=10
Put =10, we get

15!

7150 oo
10+1 10~ 70151

_ 15x14x13x12x11x10!

10!x5x4x3x2x1
=3003
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cos10°+sin20°
c0s20°—sin10°
_ ¢0s(90°—80°) +sin 20°
" cos (90°-70°)—sin10°
_ sin80°+sin 20°
~ sin70°—sin10°
2 sin 80°+20° cos 80°-20°

_ 2 2

70°+10° . 70°-10°
2cos sin 5

39. (c) Given expression is

_ 2sin50°cos30°

~ 2c0s40°sin 30°

B sin(90°—40°)cot30°
- cos40°

_ cos40°cot 30°

cos40°
=cot30°

-3

40. (¢) Given equation is sinf = x + ﬁ’ xXeR- {O}
X

= x> +a=xsin@
= x> —xsin@+a=0

Discriminant =4/ sin 0 —4a

For x to be real, discriminant > 0

:>\/sin2¢9—4a >0

= sin’@—4a>0

=X sin 0> 4q
1 1
= 3 <—
sin” @ 4a2
sin“ @
= a<

4
= a< ( sinzﬁe(O,l))

N

41. (b) Given sequence 20, 191,181,172,...
4 2 4

This can be rewritten as,
77 37 71

94’2747"'

10

This is an A.P. series.

Here, first term = 20, and common difference

nthterm =a+(n-1)d :20+(n—1)(—%)

83 3
=—-——n
4 4
For first negative term, nth term <0
8.3 n<0
4
= 83<3n
= n> % =27.66

So, n should be 28. Hence, 28th term is first negative term.

42. (@) x* +6x—7<0=(x+7)(x-1)<0.
:>x=(—7,1)
Let 4={-6,-5,—4,—-3,-2,-1,0}
X +9x+14>0= (x+7)(x+2)<0
= x € (—0,-7)U(-2,2)

Let B=R—{-7,-6,-5,-4,-3,-2)

B B

So, AN B=(-2,1)

dx

which can be rewritten as
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sin® x +cos” x| dx
ol )

SlIl XCOS X

sin? x cos’ x
= 5 5 dx
sin” x cos’ x sin” xcos” x

= ( jdx
cos> x sin? x

:I sec’ x + cosec x)d

=tanx—cotx+C

44. (@) Given f(x)= a+bx+cx?

jf j(a+bx+cx )dx

and f(l):a+b+c
Now, [ £(0)+4£(1/2)+f(1)]/6

a+4 a+é+E +a+b+c
B 2 4

6
+4(4a+jb+cj+a+b+c

6
a+4a+2b+c+a+b+c
6
_6a+3b+2c
R

=a+g+§ ..(i1)

From equations (i) and (ii),

Jl‘f(x)dx:[f(0)+4f(1/2)+f(1)]/6

11

45. (c) The shaded region is shown below:

Y 4

b I

4
Required area = I
0

46. (b) The given equation is

3/2
2 3
k a7y =1+ (d_yj

dx? dx

Squaring both sides,

(5 -]

Degree of a differential equation is the highest power of
the highest order derivative when the derivatives are

expressed as polynomial.

Here, degree of the differential equation is 2.

47. (d) The given expression is

1+cos671— (1+cosll21—
2 2

This can be written as,
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48. (d) Let a and d be the first term and common difference

49.

(1+cos671—] 1+cos(180°—671—)
2 2
1° 1°

= (1+cos67—j(1—cos67—]
2 2

=1-cos® 671—
2
—sin? 67—
2
_1-cos135 Sin2A=1—0052A
2 2

_\/§+1
“h

of an AP respectively.

pthterm =a+(p-1)d

and gth term =a+(g—1)d

According to the question,

p[a+(p—l)d]:q[a+(q—l)d]

:>pa+(p2—p)d=qa+(q2—q)d
= (p-q)a=(¢-p*+p-q)d
=  (p-q)a=(p-q)(-p—q+1)d
= a=—(p+q-1)d

Now, ( p+q)thterm is

a+(p+q—l)d:—(p+q—1)d+(p+q—l)d
=0

(d) Intersecting lines are: x+2y=5and 3x+7y=17
On solving these equations, we get x=1and y=2.

Equation of perpendicular line is,
10

3
3x+4y=100r y=——x+—
xtay= Y=

3
So, slope is ——.
P 4

4
This further gives the slope of the required line as —.

12

So, equation of the required line is,

y—2=§(x—l) or 4x-3y+2=0

50. (b) B = j sin x dx

Sin x —Cos x

sin x sin x +cosx
X

Il
Oty Oy Oy

dx

sinx—cosx Sinx-+cosx

sin? x +sin x cos x

sin” x —cos” x

dx

sin? x +sin x cos x

= dx
cos2x
:_l]{2sin2x _l]{2sinxcosxdx
2 0 coS2x 2 0 CcoS2x

:__Il cos2x ITsin2x dr

cos2x 2 ) €Os 2x

=—lIsec2xdx+ljdx—than2xdx
2 2 2

Integrating, we get

Va
B:_l{log|sec2x+tan2xq +l[x]g
2 2 o 2

1 log |sec 2x| i
2 2 0

=—%[10g(1+0)—log(1+0)]+%(7{—0)

—%[logl—logl]

—0+Z_0=Z%
2 2

51. (b) Let a, ar,and ar? be three positive terms of G.P.
According to the question,
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52.

53.

a=%(ar+ar2)

=3=r4+r’

=2 4+7r-3=0

—1+1+4x%3
= p=——
2
:> r:ﬂ
2
J13 -1 (1+\/13]
- A

J13 -1

Since r cannot be negative, we get r =

(d) The universal set is given by,
U ={HHH,HHT,HTH,HTT,THH,THT,TTH,TTT }
The set 4, B, and C are given by,
A={TTT}
B={HTT,THH,THT,TTH}
C={HHH, HHT, HTH,THH }
This implies,
B'={HHH ,HHT,HTH,THH,TTT}
C'={HTT,THT,TTH,TTT}
This gives,
BUC - {HHH,HHT,HTH,HTT, THH,} U
THT,TTH,TTT
B'NC' ={TTT}
Now, AU(B'UC")={TTT}=B'NC’

(c) Since «, [ are roots of X2 + px—q =0, then
a+pf=-p ..(i)

and off=—q (11)
Put the value of « from (ii) in (1).

54.

55S.

13

—+B=—p=>—q+p° =-pp

B
= > =q-pp ..(iii)
Since y, ¢ are roots of X2 — px+r=0, then

y+o=p and yd=r

Now,

(B+7)(B+6)= P>+ p5+Pr+7S
=B +B(5+y)+yS
=q—pB+pB+r
—g-r

(c) Given equation is,

(i)
Differentiate both sides w.r.t x

xQ+y =ae’ —be™"
dx

xy=ae" +be "

Again, differentiating both sides w.r.t x

2
xd—;}+ﬁ+@=aex +be*
dx~  dx

dx
d2y

= x—
ax?

(from (1))

This is the required differential equation of second
order and first degree.

+2—==
It Xy

(d) Given ny:>x2 —4xy+3y2 =0.

= x’ —xy—3xy+3y2 =0
:>x(x—y)—3y(x—y):0
= (x—y)(x—3y)=0

Reflexive property:

xRx = (x—x)(x—3x) =0

So, R is reflexive.

Symmetric property: Let us check an example

(1,2) and (2,1).
For (1,2)= (1-2)(1-6)=(-1)(-5)=10
For (2,1)= (2-1)(2-3)=(-1)(-1)=-1

So, R is not symmetric.
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56.

57.

Transitive property:
For (9x,3x) = (9x—3x)(9x—9x)=0

For (3x,x)=(3x—x)(3x—3x)=0
For (9x,x) :>(9x —x)(9x—3x) #0

So, R is not transitive.

Thus, R is reflexive, but not symmetric and transitive.

. 99
and sing = To1
(0+¢))=—cos(6+9)
—{cos @ cos ¢ —sin Gsin ¢}

Substitute the Values to get,

5
Let sind =—
(a) 3

.. COS (72' -

cos( t9+¢
99
69‘\/ 101 _E ﬁ

Simply further to get,

1220 5 99

B {E 101 13 ﬁ}

] 240 495

i

_ 255

1313

(b) We have A= tan"' 2 and B=tan"'3
=tan4d=2andtan B=3

Since 4, B, C are angles of a triangle,
A+B+C=rx
(i)

= C=71—(A+B)
Now, 4+B= tan"'2 +tan"'3

—1 2+3
= tan
1-2-3

—tan ! (-1)= tan ™! (tan 3—”) _3z
4) 4

14

So, from (1),
Con F_ZX
4 4

58. (b) Consider cos10°+cos110°+cos130°
=c0s130°+cos10°+cos110°

=2005£—130 +10 cos —130 ~10 +cos110°
2 2

=2¢0s70°c0s60°+cos110°

=co0s70°+cos110° { cos 60° = %}

=cos(180°~110°)+cos110°
=—c0s110°+cos110°
=0

59. (¢) Given equation is,

(i)

Differentiate both sides w.r.t. x

2yy'=4a:>a:y§

y2:4a(x—a)

Substitute this value of a in equation (i)

o))

=y ='(2x- )
:>y'(yy'—2x)+y2 =0

0 3

e 8 3 5 8

Since f(x) =x’—x+2, putting A in place of x,

60. (b) Given that A = P 2}
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f(A) — A2 _ 4407 62. (a) Since q, b, c are in GP, we get
2
18] [1 2] [1 o b”=ac
= 0 9/ o 3 +2 0 1 Expanding the given determinant, we get
- a b a+b

[1-1+2 8-2+0
= } b c b+c

0+0+0 9-3+2
- a+b b+c 0

2 6
“lo 8} —a|0-(b+c) |-b[0~(a+b)(b+c)]
+(a+b)[b(b+c)—c(a+b)]

61. Given matrix equation is,
(© G » e =—a(b® +¢? +2bc)+b(a+b)(b+c)

XX 2x 207
o o =0 +(a+b)(b? +be—ac—be)
By C, > C, +C;, we get =—a(b2+c2+2bc)+b(ab+ac+b2+bc)
¥ 2x-200 207 [ b? =ac]
2 0 o =0 :—a(b2+c2+2bc)+b(ab+2ac+bc)
0 I+w 1

= —ab® —ac* —2abc + ab® + 2abc + b’c
¥ 2x-20° —20° )
=—ac” +b°c

=2 0 -w =0 2 2 2
5 =—aqc“+ac-c=—-ac”+ac” =0
0 - 1

Expanding along row 3,
X 207 X 2x-20°
2 - 2 0

63. (d) Given P(A4)=0.6, P(B)=0.5 and P(4NB)=0.4

° ()

+1
P
= (—a)x2 +4a)2)—(—4x—4a)2)=0 P( )

2
(0

A)=1-P(4)=1-0.6=04
B)=1-P(B)=1-0.5=0.5

= (-7 +40)-(-4x-407)=0 Now,
P(AUB)=P(A4)+P(B)-P(4ANB)
= —x* +4o+4x+40’ =0 (- 0’ =1) 0640504
- 2 +4w+4x—4—40 =0 ('.'—a)2=1+a)) B =07 )
. 2 aeido P(AuB)=P(A)+P(B)—P(AmB)
- (x-2)2=0 = P(4)+P(B)~{P(B)-P(4NB)|
= x=2 =0.4+0.5-(0.5-0.4)

=0.8

15
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Hence, statement (1) is incorrect.

Also,

P(3 /Z ~ P(E mZ)
="

1-07
0.4
=0.75

Hence, statement (2) is incorrect.

64. (c) A = Event of showing 5 on at least one dice
:{(1,5),(2,5),(3,5),(4,5),(5,5),(6,5)}
(5.1).(5.2).(5.3).(5.4).(5.6)
n(A):ll
and n(S)=6><6:36

B = Event of showing sum 10 or more when at least
one dice shows 5

={(5.5).,(5.6).(6.5)}
. n(B)=3
Now n(4NB)=3
B)_ P(ANB)
Thus, P(ZJ_W
n(ANB)
it
n(A)
n(S)
3
_36_3
ITRET
36

16

X y+z

Y
zZ Yy X+y
X z z+x

65. (b) Given =0

Applying Rj - R+ R, + R;

X+y+z x+y+z 2(x+y+z)

z y x+y |=0
X z Z4+Xx
1 1 2
(x+y+z)z y x+y|=0
X z z4Xx
Applying C, = C,-C,, C; > C3-2C
1 0 0
(x+y+z)z z—y x+y-2z/=0
X x—z zZ—X
(x+y+z)[(z—y)(z—x)—(x z x+y 22)] 0
(x+y+z)( )(z y+x+y-— 22) 0
(xty+z)(z-x)(x~2)=0

This gives, x+ y=—zorx=z.

66. (c) Let the angles A, B, and C of a triangle are
2x, 5x, and 5x respectively.

So,
2x+5x+5x=180°=12x =180°

= x=15°
Angles are 30°, 75°, 75°
/ZB="175° /C="75°
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.o tanBtanC =

14 4 )
67. (b) Let cos lng:cosAzgzsmA:

(12

(tan 75")2

(tan(45° + 30"))2

tan 45° + tan 30° jz

1—tan45°tan 30°
2

1+L
3
- L

3

\/§+1)2
31

3-1

2

%(4+2\/§)2
%(28+16\/§)
7+43

Let cos —:B:>COSB=22>5inB:i
13 13 13

Now, cos{cos_

14 112
—+cos  —
5 13

=cos(A+B)

=cos Acos B—sin Asin B

_48-15

65
I
65

68. (d) Given ‘Zz‘ =7,

l;‘:ll, and ‘Zz+l§‘:10\/§

O, B, A —(=
Now, a+b‘ =‘a‘ +‘b‘ +2‘aHb‘cos€

2
(10\/§) —49+121+2x7x11cos6
300=170+154cos 6

§=cos0

77

- =2 2 2 TN
a—b‘ =‘a‘ +‘b‘ —2‘aHb‘cos€

- o2 65
‘a—b‘ =49+121-2x7x11x -

Now,

=170-130
— 40

:‘Zz—l;‘=\/m=2\/m

X
—, x20
1+x

“ LHD = f'(07) = lim S(0-h)-f(0)

h—0 —h

0 1
—limdth _fim =1
h—0  —h h—0l+h
0+h)—f(0
RHD:f'(0+)= fim 7 (01) =1 (0)
h—0 h
. S()-1(0)
h—0 h
hi —_—
Cpimlth g L
h—0  h h—01+h
As, LHD = RHD, the given function is differentiable at
x=0.
Hence, f(x)is differentiable in (—o0,00).

70. (b) Given equation is y2 =8x.
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Take an arbitrary point on this curve. If we take y as p,
2
then point is (%, pJ.

2
The distance between (%, pJand (4,2)is,

dzz[%z— ]z+(p_z)2 (i)

:é(p2—32)2+(p—2)2

Differentiate both sides w.r.. to p.
2d%=61—4x2(p2 -32)(2p)+2(p-2)
:li(pz—32)p+2(p—2)
:%(p3—32p+32p—64)

s

For minimum value, ﬁ =0
dp
1/ 3 _ 3_
E(p —64)_0:>p — 64
= p=4
It can be shown that the second derivative of d w.r.t to p
at p = 4 is positive.
From (i),
2 1 2 2 2 1
d°=—(16-32)"+(4-2)" = d" =—x256+4
64 64

—d*=4+4

= d* =38

—d=22
71. (c¢) Given sequence is 1, 5,9,13,17,...

This is an A.P.
Here a=1,d =4

The nth term is given by,

a,=a+(n-1)d
=1+(n-1)4
=1+4n-4
=4n-3

72. (b) Number of students who like music, n(M ) =680
Number of students who like dance, n(D) =215
Total number of students, n(M UD) =850
= n(M)+n(D)—n(M ND)=850
= 680+215—n(M ND)=850
= n(M A D)=895-850
= n(M N D)=45

73. (c) Let log; log, \/7\/7\/7 =X
7% =log, \TNTNT
= %10g7 NI

log; 7+ %log7 7\/7}

1+%log7 7+%log7 \/7}

111
1+ —+—-=log; 7
272 2% }

1 1] 7
I+—+—|=—=
2 4| 8

T T 1

= x =log; (%j =log; 7—-log, 8

= x=1-log, 23
= x=1-3log;2

74. (b) Given equation x> —4x+[x]=0 in [0,2].

18
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Case1: Let 0<x<1
[x]=0
X —4x+0=0=x(x—4)=0
= x=0,4

As x can’t take value 4in 0<x<1,s0 x=0.
Case2:Let 1<x<?2

[x]=1
sx% —4x+1=0

4J_r\/;6—4 =4i5/5=2i\/§

Roots are x =

Ininterval, 1<x<2, 2+ \/5 are not the roots.
Case3: Let x=2

[x]:2
xr—4x+2=0
41\/;6—8 _ 412\/§:2i\/5

Since x =2, roots can’t be 2i\/§.
So, there is only one solution, x = 0.

Roots are x =

1-3tan’ 4

3tanA—tan> A
This is the reciprocal of the tangent triple angle 77

75. (b) Consider

formula.
1-3tan® 4 1

So, =
3tanA4A—tan” A tan3A4

76. (a)

78.

19

A
b=2cm
60°
B C
a:(l+\/§) cm
Now as a > b, we have ZA> /B
sind _sinB

Now from Sine Rule, =
a b
sind sinB

1+ 2
Consider option (a) 45° and 75°
sin75°  sin45°
1+3 2
N JE+J§ 1

4(1+J§) 2\2
=212 +4=4+43
= 4+43=4+4L3

. option (a) is correct

=

This gives, =

. (d) Given X ={1,2,3,4}.

R={(11).(22).(3.3).(12).21).(2.3).(32)}

R is reflexive if aRa foralla e X

As(4,4) ¢ X, so R is not reflexive.

R is transitive if aRb, bRc = aRc for all a,b,ce X
As(l,2),(2,3) € X but (1,3) ¢ X , so R is not transitive.
R is symmetric if aRb = bRa for all a,be X

So, R is symmetric.
Thus, R is neither reflexive nor transitive but
symmetric.

(b) Let AB and CD be two poles of height 10 m and
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20 m respectively.

C
10
15°
Al E 120m
10 m
B D
In triangle AEC,

g=ta1115O
AE

= 10 _ tan (45°-30°)
AFE

_ tan45°—tan30°
1+tan45°tan 30°

1
1—
LIRS
B

This further gives,

\/§+1X\/§+1
B-1 B+l
4+243

3-1

=5(4+2J§)

= AE =10

=10

79. (a) Given cot @ =2cos 6, where (7/2)<f<x

coséd
= ——=2co0s0
sin

= l=sin6’
2

This further implies that,

80.

81.

82.

sin—=sinf
= 9=£
6

T Sm

But — <0<z, ..O0=1——=—

6 6

(b) Number of students who play chess, n (A) =60

Number of students who play tennis, n (B ) =50

Number of students who play carrom, n(C ) =48

Given n(ANB)=20, n(BNC)=15,n(4NC)=12

n(AuBuC)zn(A)+n(B)+n(C)—n(AmB)
—n(BNC)=n(ANC)+n(ANBNC)
=60+50+48—-20—-15-12+n(ANBNC)
=111+n(4NBNC)

So, minimum number of students is 111.

(B) 2x+3y=20= y= 202

As, (x,y) eN

For x=l,y=¥=6, (x,y)=(l,6)eN

For x:4,y=#=4, (x,y)=(4,4)eN

20-14
3
So, number of elements (x, y) in relation R is 3.

For x=7, y=

2, (x,y)=(7.2)eN

(c) Let tan A=1/2and tan B=1/3
We know that,
tan A+tan B

tan(A+B)=——
an( i ) 1—tan Atan B
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:>A+B=tan_1(1)=%

Multiply both sides by 4, we have

44A+4B=r
a b ¢
83.(@dLet|l m n|=2
p q r
6a 3b 15¢ 3a 3b 3c
2 m S5n|=2x5|1 m n
2p q 5r p q r
a b c
=2x5x3|] m n
p q r
=2x5%x3x2

=60

—a*> ab ac
84. (¢) Given determinant | ab ~b%>  be
ac  bc —c*

Take out a, b, and ¢ from row 1, row 2, and row 3

respectively.
-a b ¢
=abcla -b c
a b -—c

Take out a, b, and ¢ from column 1, column 2, and
column 3 respectively.

1 1 1
—a’b?c*1 -1 1

1 1 -1

-1 1 1
—a?b%*c?l0 0 2

0 2 0
=a’b*c* (-1)(0-4)

= 4a’b%c?

85. (b) Given expression Y + ! +‘COS)C.
l+cosx sin x
This can be rewritten as,
sinx l+cosx
l+cosx  sinx

_ sin’ x +1+cos” x +2cos x
(1+cosx)(sinx)

(sin2 X + cos> x)+l+2cosx

(1+cosx)(sinx)
_ 2+2cosx
(1+cosx)(sinx)
2(1
= (+c0sx) = 2 =2cosecx

(I+cosx)(sinx) sinx

86. (c) Given A =[f Z}

_ 1 )
A :m adj(A)

1 5 -7
(10-7)|-1 2
1[5 -7
3|-1 2
-1 5 _7
So, 34 =
-1 2

Thus, A+347" =[2 7}{ > ‘27}

1 5
7 0 1 0
= =7 =71
0 7 0 1
r b4 1 2
87. (b) cos* Y +cos” ry = (cos2 ?j + (cos2 —

2
=| cos? 7—” —cos® 5—” +2cos’ 7—” cos’ 5—7[
8 8 8 8

21

Y4 jz
8
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2 150 150
. (Tmr Sm\ . (Tr S« tan 60° = — = y = —
=|(-1)sin| —+— [siIn| ———
{() (8 sj (8 Sﬂ g V3
) Also,
1 5 Tr S« 150
| ecosomeos - tan45° = = x+y=150
2 8 8
, , X+y
= sin3—7rsinZ +l cos3—7[+c0sZ = y=10-x
2 4 2 2 4 150 150
= y=150-—&—
fora] o] .
V20 20 2 V3-1
=  y=150] =
1,13 V3
2 4 4 This represents the distance travelled.
ﬁ—l 60 4500(\/5—1)
88. (¢) X follow B(6,p), 16P(X =4)=P(X =2 Speed (in m/hr) = 150| ——— |x —=— 1~
(© (p6)4 (X=4) 6(2 ) P (ﬁ 2 B
=16°C,p* (1-p) " =°Cyp* (1-p)
6! 4 2 6l 4 90. (c) Given tané +secd =4
= 16— p*(1-p)* =—— p2(1-
i ? 1=p) =5, 7 (12p) sing 1
5 = + =4
= 16p2:(1—p) cos@ cosd
5 5 = 1+sin@ =4cosf
= ) 1op==1+p"=2p Squaring both sides,
= Dprr2p-1=0 (1+sin 0)* =16cos? 0
Solve further, ‘ 5 .
15p2 +5p—3p—1=0 =(1+sin8) =16(1—sm 9)
(5p-1)(3p+1)=0 = (1+sin )’ =16(1+sin 0)(1-sin )
p—l 1 = 1+sinfd=16-16sind
573 = 17sin0=15
1
As p>0, p=— = sing =2
5 17
89. (b) 91. (c) Let p(x,y), A(2a,0) and B(O,3a).
7 According to the question P4 = PB
= PA* = PB?
150 m This further gives,
, (x—2a)* +(y=0)" =(x=0)’ +(y-3a)’
s = dax 4+ = 4y a9
] = 4ax—6ay+5a2 =0
y X = 4x-6y+5a=0

22
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92. (d) We know that if R={(x,y), x& 4, y € B}, then
R {(y, ) yeB,xeA}
Statement 1: Let R be reflexive.
(x,x)eR=(x,x)e R

So, R lis also reflexive.
Statement 2: Let R be symmetric.

(x,y)eR=(y,x)eR
Let (y,x)eR™ = (x,y)eR"

So, R lis also symmetric.
Statement 3: Let R be transitive.

So, (x,¥), (».x)eR=>(x,z)eR

Now

(x,y)e (y,x)eR !
(y,z)eR:>(z,y) R
(x,z)eR:>(z x)eR !

So, (z,5), (v,

So, R

x)eR :>(z,x)eR_1

1s also transitive.

93. (¢) Given function f(x) = |x—3|
- LHL =lim f(0—h)=lim|0—A -3
h—0 h—0
= lim (h + 3) =3

h—0

RHL = lim f(0+4) = lim [0+ /—3|
h—0 h—0

= lim |h 3|
h—0

Since LHL = RHL at x = 0, f(x) :|x—3| is

continuous at x = 0.

Now LHD:f’(o‘):%h%f(o—h)h—f(o)
— -
. 3-h-3
=lim
=0  —h
=liml=1
h—0

RHD = /"(0") = lim f(0+h)-1(0)
h—0 h
. h-3+3
= lim
=0 h

=liml=1
h—0

Since LHD =RHD atx = 0, f(x)=|x—3|is

differentiable at x = 0.
Hence, both statements (1) and (2) are correct.

ot.@ x=[3 T4].5=| % F|anda-|2 ]

Now, AX =B

i i
-

{3p+q —4p—- q} 2}
=
3r+s —4r-—s -2
This gives,
3p+g=>5 (1)
-4p—q=2 (11)
3r+s=-2 ..(iii)

—4r—-s=1 ...(iV)
Adding equations (i) and (ii), we get
-p=T=>p=-1

=¢=5-3(-7)=26

Adding equations (iii) and (iv), we get
—r=—l=r=1

=>s=-2-3(1)=-5
Hence, 4= [p q} = [_7 26}
ros 1 -5

95. (c) . 2tana:1:>tana:%

Also, 0€+ﬂ=%:>tan(a+,8)=tan%

23
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tan o +tan S 1
l-tana tan S

= tana+tan f=1-tanatan f
1 1
= —+tan f=1——tan
2 P 2 P
3 1
= —tan ) =—
2 P 2
= tanﬁ—l
3
2><l
Now, tan2f = 2tan£B = 3:%><2:§
I-tan*p (.1 3 8 4
96. (c) Givena + f =90°
cosZz sinzg
é % = cos’ gcos2 ﬁ —sin? gsin2 é
sin? 2 cos? 2 2 2
2 2

= cosgcos£+singsin£
2 2 2 2

X cosgcosﬁ—singsinﬁ
2 2 2

a+p
2

a-pf 90°
2 2

. a . .
Maximum value of cos i1s 1. So maximum value

) |
of determinant is — .

2

24

98.

97. (b)

90°

L1

y
AB-AC+BC-BA+CA-CB
=(A4B-AC-cos0)+(BC-BA-cos(90-0))
+(CA-CB-c0s90)
= pxcos @+ pysind+0
= p(xcos@+ ysin0)
By projection formula,
p=xcosf+ycos(90—0)

=xcosf@+ ysinf

. AB-AC+BC-BA+CA-CB
=pxp=p°

(c) Let the coordinates of A, B, C, and D are
(O, 4,1),(2,3,—1),(4,5,0),(2, 6,2)respectively.
The sides and diagonals are as follows:

AB=\|(2-0) +(3-4) +(-1-1)’

=J4+1+4=9=3
BC=\(4-2) +(5-3)2 +(0+1)?
=J4+4+1=9=3
D = \[(2-4) +(6-5)* +(2-0)’
—Jar1+4=9=3
DA=[(0-2)% +(4-6)> +(1-2)?
=J4+d+1=0=3
AC=\J(4-0) +(5-4) +(0-1)’
=\16+1+1=118
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BD=\|(2-2)* +(6-3) +(2+1)°

_ 575 -8

Since AB = BC = CD = DA, sides are equal.
Also, AC = BD,diagonals are equal.

Hence, 4, B, C, and D are vertices of a square.

99. (a) Given sin26 =cos36.
= sin 260 =sin (90° - 3«9)
= 20=90°-30

= 0=18
Now, 1+4sinf =1+4sin18°
4
=1+3-1
_
100. (¢
P
30°
9
A
30° h
30°
B Lo

APAB is isosceles triangle.
So, 8 = ZPBA=30°

In AABO,
tan30°=%:>x=h\/§ (1)
In APBO,
tan60°=9+h :>\/—:9+h
x x

3[;% (from (1))

B

= 3h=9+h
= 2h=9
= h=45m
So, total height =9 +4.5=13.5m

101. (c) Given cosecd—cotf = L,Where 0+0
3
1 cos® 1 1l-cos@ 1

U

:>sin6? sinH_\/g sind 3

1—(1—2sin29j
2) 1

=

2singcosg \/g

2 2

2sin2g
N 2 __ L
ZSichosQ 3

2 2
= tang = L =tan 30°

2 3
= 0 =60°

Thus, cos @ = cos60° = %

102. (a) Since cis parallel to a, we have
c=La
Nowl;zgfa’;
=Ada+d
=ﬂ(i+j)+ Xi+yj+zk
This gives,
3§+41Ac=(/1+x)§+(/1+y)}'+zl;
Comparing, we get
z=4A+y=0,1+x=3
=>A=—yandx—-y=3 ..(i)

Now d is perpendicular to a,s0 cosf =0
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(;+}')~(x;+y}'+zl;)=0

x+y=0 (11)
Solving equations (i) and (ii), we get
(3,3
2 2

3 zzgazg(u}-)

103. (b)

V3x

In AAPB,

tan60°:@:>«/§:@
BP BP

= BP=x (1)
In AAQB,

f3x

x+ BP

tan @ = = tanf =

=

= tand =

b

1 3

'.'—<7<1, we have 30° < 8 < 45°

B

104. (a) Let the equation of the line passing through
(1, 2, 3) and having direction ratios <1, 2, 3>is,
x-1 _ y=2 _ z=3 y
1 2 3
=>x—-1=a,y-2=2a,z-3=3a

=>x=a+l,y=2a+2,z=3a+3
Atx-axis, y=0andz=0

= 2a+2=0,3a+3=0

=>a=-1
SLx=—-1+1=0
105. (b) 4y—-15x+410=0
—Ex+ﬂ=0
4
15 410
=—X——
4 4
15
”byx_Z
Also, 30x—-2y—-825=0
2, 85
30730
1 165
Y= — vy —
15 6
1
xy_E
Correlation coefficient = /b, b,
15 1
= —_ X —
4 15
_ﬁ
4
2

106. (b) Equation of the line passing through (1, —2,4)

and whose normal passes through(2,1,2)is,
2(x—1)+1(y+2)+2(z—4):0
= 2x=2+y+2+2z-8=0
= 2x+y+2z-8=0

So, distance of the plane 2x+ y +2z—8 =(0from the

point (3, 2,3)is,
B 2(3)+2+2(3)—8 _6 5

Ja+1+4
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107. (b) Given that the regression coefficients of Y on X
1s —6, and the correlation coefficient between X and Y

1
s ——.

1
This implies that b, =—6, r = 5

1 2
3(—5) :_6Xbxy

1
= Z:—6Xbxy

1

2 Do
108. (b) Given vectors are
a=i+2j—k, f=2i—j+3k and y=2i+ j+6k
Let 5‘=a§+b}'+cl€.
Since & and ,E’ are both perpendicular to the vector S5,
a-6=0=a+2b-c=0 ..(i)
and -5 =0=2a-b+3c=0 ..(ii)

From (i) and (i1),
a b ¢

5 5 -5
So, a=x,b=—x

a b
1 -1
,C=—X
Also, it is given that 5‘77 =10
= 2a+b+6¢c=10
=2x—-x-6x=10
—5x=10

x=-2
So, 0 =-2i+2j+2k

and \5\=\/4+4+4=\/E=2\/§

=
=

109. (d) Given expression is sin18°cos36°.

J5-1
4

We know that sin18° =

Now,

c0s36°=1-2sin>18°

-2
:1—%(5+1—2\/§)
:l—éx2(3—\/§)

1
-1-40-6)
_1+J§
4
sin18°co0s36° = \/§_1x1+\/§
4 4
_5-1
16
1
T4

110. (c)Let a=2i—4j+5Skand b=i-2] -3k
Two diagonals of the parallelogram are given by,
Zz+13:(2?—4}+51€ )+(E—2}—3/€)
=3i—6+2k
a—b =(2§—4}+51€ )—(2—2}'—312)
=i-2j+8k
Dot product of the diagonals is,
(&+B)~(&—B)=(3§—6}+2/€ )~(§—2}+8/€)
=3+12+16=31 units

111. (a) As (Zz + l;) is perpendicular to a, so we have

Given magnitude of b is twice that of a,
A=2fd= i =4 ()

Now, (4a+5)-b=da-b+[5|
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~12 12
:4(_\4 j+4\a\
-2 -2
= —4‘a‘ +4‘a‘

=0

2+x ifx>0
112.  (b) Given function f(x)=
2—x ifx<0
For x>1
lim f(x): lim 2+x=2+1=3
xolT x—1t
For x<1
lim f(x)=lim 2+x=2+1=3
x> x—l
So, lim f(x)exist.
x—l
Atx =0
LHL = lim f(O—h)z lim 2+h=2
h—0" h—0
RHL = lim f(0+h): Iim 2+h=2
h—0" h—0"

For f(O)=2+0=2
Since LHL =RHL = f' (O), f (x)is continuous at
x=0.

Now LHD=f’(O‘)= fim £ (01~ /(0)
h—0 —h
. 2+h-2
= lim
) -
=lim-1=-1
h—0
RHD:f’(o+)=1imf(0+h)_f(O)
h—0 h
. 2+h-2
= lim
h—0 h
=liml=1
h—0

Since LHD # RHD atx =0, f(x)is not
differentiable at x = 0.

28

113.

114.

115.

(d) The given equation of planes are x+ y+2z=3
and 2x+y—-z=11
We know that the angle between the planes
ax+by+cz+d =0 and a,x+b,y+cyz+d, =01is
given by,
aja, +bb, +cic, ‘

\/alz +b12 +012 \/azz +l)22 +022 ‘
Here, a; =1, a, =-2, by =1, b, =1, ¢, =2, ¢, =1
This gives,
1x(=2)+1x1+2x(-1)]

Jrl+aa+1+1 |
|=2+1-2 3 1

[ Vevs |

:>c056’=cos£:>¢9:z
3 3

cosf =

cosf =

(d) Given Py = 0.6

:jﬁm:lzjng__—__zog
ry 3 33
(a) Given ¢, =sin" 6+ cos" 6.
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116.

Bty sin® 6 + cos® @ —sin® 0 —cos” 0

N I5—1t; - sin® @+ cos> @ —sin’ @—cos’ O
sin® 6?(1—sin2 6’)+cos3 6’(1—cos2 9)

- sin’ 6?(1 —sin® 6’)+ cos’ 6?(1 —cos> 6’)

B sin’ @ cos? 0+ cos® Osin” @

sin® @ cos” @+ cos’ Osin’ O
sin’ @ cos> Q(Sin 0+ cos 9)

sin’ @ cos’ Q(Sin3 0+ cos> 9)

sin@+cos @

sin’ @ +cos>
_h
I3

(a) Given linear equations are:
kx+y+z=1

xX+k+z=1
x+y+kz=1

This can be rewritten as,
k1 1] x 1
1 k 1]|y|=|1
1 1 kl|z 1
AX =B
X=4"B
Linear equations will have a unique solution when 47!

exist, i.e. |A| #0

k1 1

1 k& 1]#0

1 1 &
This gives,

29

k(K> =1)=1(k=1)+1(1=k) 0

I —k—k+1+1-k#0

K =3k+2%0

(k=1)(k* +k-2)%0

(k=1)(k-1)(k+2)=0
k#1,-2

117.  (d) Given expression
tan 9° —tan 27° —tan 63° + tan 81°

= tan 9° — tan 27° — tan (90° - 27°) + tan (90°—9°)
=tan9°—tan27°—cot27°+cot9°
= tan 9° +cot 9° —(tan 27° + cot 27°)

We know that,

1 3 2 2
sinfcos® 2sinfcosd sin20
c.tan9°+cot9° — (tan 27°+cot 27°)

2 2
" sinl8° sin54°
_ 2(sin54°—sin18°J

tan@+cotd =

sin 18°sin 54°
We know that,
sinC—sin D =2cos C+D sin ¢-D
2 2
2(5in54°—sin18°} _ 5 C0836°sin18°
sin 18°sin 54° sin 18°sin 54°
B c0s36°sin18°
sinl8°sin(90° —36°)
4 c0s36°sin18°
sin18°cos 36°

=4

118. (¢) Given Zz, b and care coplaner.

na(bxe)=0 (i)

We have (ax b)xc=(a- ¢)b—(b-c)a

Now, [(ax B)xé]-(ax b)
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So, (ax l;)xg is coplaner with @ and b and perpendicular
to axb.
119. (b) Given f(x)=2x-3 and g(x)=x>+5
(fog)(x)=f(x*+3)
=2(x*+5)-3

—2x° +7
1

Let 2x3+7:y:>x=(y7_7j3

So, coordinates of Q are (3><2—2, —2x2+1, 2><2—5)
0r(4,—3,—1) (2)

Also, the midpoint of PQ is

L(3>2<2—2, 1-2, 2—5) orL(1,-1,-3) ..(3)

PO=(-2-4) +(1+3) +(-5+1)’
=\/36+16+16
=68

= PO =217 >8

30

120.(d) Let Q(xl,yl,zl) be the image of the point

P(-2,1,-5)in the plane 3x—2y+2z+1=0.
Direction ratios of PQ are3,-2,2 (1)

The equation of the line PQ is,
x+2 y-1 z+45
3 -2 2
Then, coordinates of any point on the line PQ is
given by 3r—2, —2r+1, 2r->5.
Let Q(3r -2, -2r+1, 2r— S)be such a point.
Let L be the midpoint of PQ. So, we have

L(3—r—21 r,r— 5]
2

Since L lies on the given plane.

=r

33_r_2 2(l=-r)+2(r-5)+1=0
(Z-2)-20-)+2(-5)

:ﬂ=17
2

= r=2



