Mathematics Mixed Questions

Mixed Questions
Single Correct Answer Type

1. 2 _ _
Consider the quadratic equation ax‘—bxtec=0abce N. If the given equation has two
distinct real roots belonging to {1’ 2} then
A 1ea =5 B) g=5 Ca=4 D)z=3

Key. B

| i

atp=—, ap=", ape(l2) = a-1 B-12-a, 2-pe(0,1)

ot

= OM
2— o)

Sol.

Eﬁ

Apply A
(c-1)+
2
(=140 ¢
And 2
= (a-1)(2-a) < (5-1}(2-5).:%

4 and

—

= Jle—1{2—)

p=1)(2-p)

(e 1)(-1)(2- &) (2B <

But (oe=1), (2-a). (B-1). (2-B) =0

= 0<{a-1){2- &) {p-D(2-F) {%

0 {[5—E+1][4—%+i] L
e o I 16

2
0<(a—b+c)fda—25+c) {‘1‘—6

I[cz—b+c]{4a— 25:-+c]21 ( a,b.cE N]

2

£ s1=az5
From (1), 16

2. — — 2_ B 80
Tangents £Aand £ are drawn to ¥ =4ax from P. If T4 FE

(mm)z +(”PB)2 =4

are the slopes of the
tangents satisfying then the locus of £ is

A) y2=2x[2x+a:l B) y2=2x[2x—cx:l Q) y2=x[x—cx) D) y2=ax

Key. A
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sol. et £=(AF)

c
Y=mEi+—
L

k:mﬁz+£ = i hta-mk=0 = mpﬂ+mp3=§
m

ot

MHXM?E = .
2

2
] ) +(m ) =4
But given that ( Fa FB

Pooa
R

= k- Dak=44°

2 2
* Locus of P{Ez,fc] - =Zax+4x =2x{2x+a]

3 A4BC, B(2.3).C(-2.6)

I and perimeter is 14 units then locus of centroid of AABCT i

A) Circle B) Pair of line C) Aline D) Ellipse
Key. D
(k) 2
G. (e 8)
(L
B (23) (-2,6)
Sol.
Let ﬂ(;g’k) be the third vertex and G{a’ E)) be centroid of L ABT

perimeter = A8+ AC+BC =14

= J(h-2) +(k-3)" +f(h+2) +(k-6) =14-5=9
;g
T3 =h=3a

k49
A== —k=38-9

given

JBa- 27 (3812 +,{Ba+2? +(36-15 =9
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\/(ca— 2 +(8-4 +\[(a+§f (85 =3

2 2
A(_,-q] (—_, 5] Bl
The distance between 3 and 3 is 2

As P{&’ﬁ}is such that £A+FPE=3> Af

= Locus of £ 'isan ellipse.

4- x2 yz
o . =~ z=1
The point of intersection of two tangents of the hyperbola & b the product of whose
2
slopes is © +lies on the curve
A) i —bP=gt [xj+ag) B) y +a’=c (xz—szl
Q) Vi +bi=g? [xj—ag) D) y-a'=¢* (xg +b2:I
Key. C
2
Sol.  Product of the slopes = ¢
'yz +5° 2 R B N B
= 7 E:C:}y+b=c(x—.:z)
r—a
2
5. ﬁ—y——l
3 T
If four normals can be drawn to a hyperbola @~ & from a point (xﬂ’ U) where *0 >0 then
2 2 a
A) x, =ae B) @ «x, <ae C) U= <a D) — <xy <ae
&
Key. A
ax I
+ =4t
Sol. sec & tan &
ax ax
° —g' +b* = secd= ——
sec & a’ +b
a e
= cosl= [ a® +b% = ot ez)
@ X
ae’
De— =1 = x,:,::-czez
Ao

6. All chords of the curve X* + y? —10x—4y +4 =0, which make a right angle at (8,-2) pass
through

a) (2,5) b) (-2,-5) c) (-5,-2) d) (5,2)
Key. D
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Sol. (8,-2) lies on the circle (X—5)2 +(y—2)2 =25 and a chord making a right angle at (8,-2)

must be a diameter of the circle .So they all pass through the centre (5,2)

If 0< arg(z) S%then the least value of \/§|22 —4ilis

A) 6 B) 1 C) 4 D) 2
Key. C
Sol. The conditions cover the region bounded by X — axis and Y = X least value of |Z —2i| is the

length of perpendicular from (0,2) to y = x which is \/5
\/§|22 —4i| least = 4

8 it Z,, Z, eC, 212 + Z% eR, zl(zl2 —3222)=2 and 22(3212 —222)=11, then the value
2 2 _
Zl + 22 =
A)5 B) 6 Q)7 D) 8
Key. A
- 1 1 1
Sol.  z2=1=|727,+2,2;+ ;2| =|7,2,2,|| =+ —+ =
L I, I
B —‘z+z +z‘—|z+z +12,
2 7, 1z, 1Tl T L3 T4 T Ly T L
=k=1
9 Jfthe equation of one of the tangent to the circle |Z —1—i| =2is 2+ =—2then the equation
of tangent perpendicular to it is
A) 7-7=2i B) z—z=—-2i C) 7—7=3i D) z7—7=-3i
Key. B
Sol. ~ Conceptual
10. Let a, b, c be three consecutive terms of an H.P. and all greater than 100. Then the value of
%% %2 aquals
a)o b) 2 abc
c) 3 abc da+b+c
Key. A
Sol. %% = %2 3lways for any defined case
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a b c
11. Let a, b, c denote the sides of a triangle. Then the quantity + + lies

b+c c+a a+b

between the limits

a)zand4 b)zandE
2 2 2
3

C)E and 2 d)4and5

Key. C
a b C

Sol.  observe that + + equals (a+b+c) ! + ! + ! -3
b+c c+a a+b a+b b+c c+a

Which in turn equals

%{(a+b)+(b+c)+(c+a)}{ t .t }—3

a+b b+c c+a
But by AM > HM are have the above quantity is

>1g 3.3
2 2
Suppose a, b, c are arranged such that @ <b <C then
a b c a c c c
+ + < + + =1+—
b+c c+a a+b a+c c+a a+b a+b
<1+1=2
. 1 1 .
12. If Xx>1,y>12>1 areinG.P., then , : arein
1+Inx 1+Iny 1+Inz
a) A.P. b) G.P.
c) H.P. d) Not in any progression
Key. C
Sol. y*=xz=2Iny=Inx+Inz
=Inx,Iny,Inz arein A.P.
=1+Inx,1+Iny,1+Inzarein A.P.
2
-t
13. Let | :J.( ||2) dt. Then
o 1+t
A) 1 =0if x>0 B) | =4(x-Tan™x) if x<0
Q) I =In+x%) if x>0 D) | =4(x+Tan™x) if x<0
Key. A,B
Sol. Conceptual
5
14. j[(x+—4)cos(x-—2)4—e“‘atan(x——2)]dx::
-1
A) 12sin3 B) 8sin3 C) 6cos3 D)0

Key. A
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Sol. jl f (x)dx ='b[ f (a+b—x)dx

5

Applying thisto | = J.e‘xfz‘ tan(x—2)dx, weget | =—1 =1=0
-1

2 4 -1 H _ 2
Is. J~x tan™ X +sin Xx—3x X =

-2 3_|X|

A) 48+54log3 B) 48—54log3 c) 36+28log 2 D) 0
Key. B

x*tan x+sinx '
Sol. is odd function
3-|
x* —x* +10x -5, x<1

16. Let f(X)= ) ~ L If f(X) has greatest value at X =1, then
—2x+log,(b*-2), x>1

b? € (2, 1], then A is

A) 130 B) 103 C) 301 D) 310
Key. A
Sol. Inf f(x)< f(1) = -2+log,(b*—2) <5=b* <130

but b’ —=2>0=b?>2

~.2<b? <130
A=130
17. Find the area of the smaller region bound by the curves
2 2 2 2
JX=3) +(y =17 +(x+3) +(y—1) =6 & |x|+|y|=4 s
a) 8 square units b) 16 square units ) 9 square units d) 18 square units
Key. C
Sol. First one is a line segment connecting (- 3, 1) to (3, 1)
%2 2
18. Let A is the number of tangents drawn from a point on the asymptote of — = F =1
a

(except origin) to the hyperbola itself. B is the number of normals which can be drawn from centre

of XY = C® to the Xy = C®. Cis the maximum number of normals which can be drawn from a point
2 2
on the ellipse — + F =1. D is the number of tangent common to both branches of a hyperbola.
a

Then number of normals which can be drawn from the point (ABD, BC) to

y? —48y —4X +616=0is(IfA=3, B=5,C=4then ABC = 354)

a)l b) 0 c)2 d)3
Key. D
Sol. A-1,B=2,C=4,D=0
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From (120, 24) we can draw 3 normals to

(y_ 24)2 = 4(X —10) since (x—10) > 2

2 2
19. The area of the triangle formed by one of the common tangents of E —? =1 and

yz 2

= —— =1 with coordinate axes is

16 9

7

A) 7sg. units B) Esq. units C) 6 sg. units D) 9 sq. units
Key. B
Sol. Equations of common tangents are y = ixiﬁ .
20. One vertex and focus of a hyperbola with eccentricity 3/2 are (3, 0) and (6, 0) respectively. The

equation of the hyperbola is

A) 4x* —5y* +30y—36=0 B) 3x* —7y? +10x-57=0

C) 5x* —4y* +30x-135=0 D) 5x* —3y*-45=0
Key. C

SA 3 . . .
Sol. E = E where A=vertex, S =focus, Z = foot of the perpendicular from focus on directrix.
X2 yz

21. The radius of the circle passing through the foci of the hyperbola E_? =1 and having its

centre at (0, 3) is

A) V34 B)S C)4 D)7
Key. A
Sol. Foci =(#5,0), radius = distance between (0, 3) and (5, 0) = /34

COS X
22. - is a periodic function, then Lt Lt (1+ cos*™n !ﬂ?a) is equal to
sinax M—3% N—00

a)o b)1 c)2 d)-1
Key. C
Sol. aisrationalso Lt 1+ cos®™nlra =2

nN—o0
23 1 f = 00X XL otes the greatest integer function) then (x)
) X) = .| denotes the greatest integer tunction en
x—2| 1<x<?2 g g

is

A) continuous and non-differentiable at x=—-1 and x =1

B) continuous and differentiable at X =0

C) discontinuous at X =1/2 D) continuous but not differentiable at

X=2
Key. C
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-1 ,l<x<1
2

0 ,0<xs1

2
1 ,X=0
Sol.  f(x)= ! clearly discontinuous at X :%

0 ,——<x<0
2

-1 ,—§<x<——
2

2-x ,1<x<2

24 The value of the integral J.”M L+sinx
' “4cosx4c032
a)o b) /4 c) 7l2 d) 7
Key. D
/4 /4
. 1=2] _o[_SeCX__ppt
0 cos x\/cosz J1—tan? x 0 \/1 t2

25. The area bounded by the curves y = x2, y = [x+1], X <1and the y — axis, where[.] denotes the
greatest integer not exceeding x, is

a) 2/3 b) 1/3 01 d) 2
Key. A
1 1 2
Sol.  Arearequired = 1—I ydx =1—I x2dx ==
0 0 3
26. The solution of the initial value problem

(2Inx)dy Y 1Cosx y>0,x>1and y(sj Ois given by y =
dx x vy 2

a) 1-sinx b) 1+sinx
In x In x
1-cosx d) 1+cosx
In x In x
Key. B
dy »( 1 COS X
soL. 2y-Z+ =
y dx y xIn x In x

dz, z _ cosx
dx xInx Inx
= Y’InXx=zInx=sinX+C WHEREC =1
1+sinx
= y>0
In x (+y>0)

WHERE Z = Y2

=Yy=
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27.

Key.

Sol.

28.

Key.

Sol.

29.

Key.

Sol.

30.

Key.

Sol.

31.

The number of ways of forming an arrangement of 4 letters from the letters of the word
“lITJEE” is

a) 66 b) 96 c) 102 d) 180
C

‘C, (4!)+(2cl)g(3cz)+(24!!)2 =102

2n
n
If (1+ 2X+ 2X2) = Zarx“ , Where n is an even positive integer, then the sum

=0
Aydy, — Ay, T A3, , —t.. Tt a2na0iS equal to
a)2" b) 2+
¢ "C,2" g "C, 2™
2 2

C
. . . . 2 AN
The given sum is the coefficient of x*" in |:(1+ 2X+ 2X )(l— 2X+ 2X )] i.ein

(Lraxt) =nc 2"

2

Nine out of 10 urns contain 2 white balls and 2 black balls, while the other urn contains 5
white balls and 1 black ball. A ball drawn from a randomly chosen urn turns out to be white.
The probability that the ball is drawn from the urn containing 5 white balls is

a)1/4 b) 1/8
c) 3/16 d) 5/32
D

Let A be the event of drawing a ball from one of the 9 urns and B be the event of drawing a
ball from the urn containing 5 white and 1 black ball. If W is the event of drawing a white

wls) s
e[ lols)

The number of four digit numbers that can be formed using the digits 1,2,3,4,5,6 that are

ball, then P(B/W )=

divisible by 3,when repetition of digits is allowed, is

a) 22x3 b) 2°x3?
) 22x3* d) 2 x3
D

The first 3 digits can be filled in 63 ways. After filling the first 3 digits, the last digit can be
filled using 1, 2, 3, 4, 5, 6 in 6 ways. But the six numbers so formed are consecutive integers

out of which only two are divisible by 3. Hence the number of choices = 2x6° =2"x3?

The letters of the word “DRAWER” are arranged in alphabetical order. The number of
arrangements that precede the word “ REWARD” is
a) 241 b) 242
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c) 247 d) 248

Key. C
Sol. The letters of the word ‘DRAWER’ in alphabetical order are A, D, E, R, R and W. The number

5!
of words that precede the word “REWARD” is 3><§ +2x4+ 3(3!) +1=247

-2n
X
32. In the expansion of (1+ X)2n (1—) ,where n is a positive integer, the term independent
—X
of x, is
2n 2n
a) ()" " C, b) (-1)" "~ C, 0 >C, d)1
Key. B

2n
1
Sol. Term independent of x in (1+ X)2n [1——)
X

2n
= coefficient of X" in (1—X2)

2n r n
= Coefficient of X*" in 21:2ncr (—Xz) = (—l) chn
r=

1 n
33. When the terms in the binomial expansion of (&+Fj are arranged in decreasing
X

powers of x, the coefficients of the first three terms are in A.P. The number of terms in the

expansion with integer powers of x is

a)1 b) 2 c)3 c)4
Key. C

n n
sol. 1+-Cz-2| & givesn=8
4 2

.'.Tr+1:8Cr(%j X163V — 4116 —3r for r=0, 4 and 8 only
2 I(2a+xjfa—xdx_
' a+x /Na+x

a)Ja?—x*-2a ———+c b) —vJa’?-x®-2a ———+c
Va+x Va+x

1, X
q-—Mn1—+4ﬂx+ a’-x?
a a

a+Xx
a—x

¢
+sin™ =+c
a

+C d)——m
2a

Key. A
Sol. Put @=C0S™* 2 (—a<x<a).Then 0<O< 1
a

10
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| :_aj(2+cosﬁ)(l—cosﬁ)d9
1+cosé@

= —aj{(1— cosH)+l_COS€}d9
1+cosé

= —a(Ztang—sin 0j+c

fa—x
= Ja?—x* —2a,|=——= +c¢
a+X

+ dt
35. Let f (X) = IX 5 -Then the function f
x11+t
a) has no extremum b) has maximum value for some
X 6(0,1)
c) has minimum value for some X € (—ZL O) d) has maximum value atx =0
Key. D
x+1 dX x-1 dx
sol. f (X) _.[o T yd _Io Tord
1 1 0 X)8 —(1+ x)8

! X) = - - (
= T/ )_1+(1+X)8 1+(1-x)’ _{1+(1+X)8}{1+(1_X)8}

L' (X)=0x=0.a150 X<O0=>f'(x)>0and X>0= f'(x)<0

.". f has maximum value atx=0

36. A curve passes through the point (0,1)and has the property that the slope of the curve at

every point P is twice the y—coordinate of P . If the area bounded by the curve, the axes of

coordinates and the line x = -t (t > 0) is A (t), then !im A(t) =
—>0

1 2
— b) — — d)1
a) > ) c) 3 )
Key. A
dy 2X
Sol. d—:2y:>In|y|:2x+c:y:ce wherec=1
X
‘ 1 1
A(t) = Iezxdx = —(l—e_Zt) > ast—
2 2 2
37. The solution of the initial value problem

(x2 + yz)dx =2xy dy,y(1)=01is f (x)=x*—y*where f(x) s

11
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1
a) — b) x
X
1
C) 3 d) X3
X
Key. B
v 1+V? 1-v?
Sol. The equation can be reduced to Xd— = —-V= (V = XJ
dx 2v 2V X

The solution is |ﬂ‘l—v2‘ +1In |CX| =0 where c = 1. Therefore x> — y? = x

38. Four boys and four girls are randomly seated in 8 adjacent seats in a conference hall. It is
found that all the girls are seated in 4 adjacent seats. The probability that the four boys are

also seated in 4 adjacent seats is

a)1/4 b) 1/2
c) 2/5 d) 3/4
Key. C
2(4!)(4!) 2

Sol. Probability = —————~=—
415! 5

39. If cosx=tany, cosy=tanz, cosz = tanx then the value of sinx is

(A) sin36° (B) cos36°
(C) 2sin18° (D) 2cos18°
Key. C
Sol. cosx=tany=>cos’x=tan’y
=sec’y-1 =cot?z-1 =cosec’z—-2 :;2—2 :;2—
1-cos“z 1-tan®x
_ 2tan*x-1
~ 1-tan®x
,  2sin*X—cos’X ., 3sin°x-1
= CO0S“ X = =1-sin“Xx=

COS? X —Sin? X 1-2sin®*x
—1-2sin®x—sin’x+2sin*x =3sinx -1

= 2sin*x—6sin’x+2=0

—sin*x—3sin’x+1=0

J5-1
2

sinx = =2sin18°

12
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40. The expression 3{sin4(3—;—aj+sin4(3n—a)}—2{sin6 (g+o¢j+sin6 (575—0()}

is equal to

(A)O (B) -1

©)1 (D)3
Key. C

Sol. 3[cos4 o+ sin® oc] _ 2[cos6 oL +sin® oc]

= ?{(cos2 o+ Sin? a)2 —2sin? o.cos? oc} - 2[(sin2 o+ Cos? a)3 —3sin®a.cos?a. (sin2 o +Cos? oa)}
- 3[1— 25sin? o.cos? a] - 2[1— 3sin? o cos? oc]

=3-2=1

41.  The number of pairs (x,y) satisfying the equations sinx+siny:sin(x+y) and

x| +|y|=11is

(A)0 (B) 2

(C) 4 (D) 6
Key. D

Sol.  sinx+siny =sin(x+y)

— 2sin| 2HY cos(x_yj=23in(m)cos(ﬂ).
2 2 2 2

— 2sin| 21Y cos(uj—cos(ﬂj =0
2 2 2

= 2sin Xty [Zsinf.sinz}:o
2 2 2

So, sin(ﬂjzo or, sinX =0 or, sinY =0
2 2 2

Now, |x|+|y| =1

So, [x]<1,|y|<1

The possibilitiesare x=0o0r,y=0 or, x+y=0

When x=0, y=+1

When y=0, x=%1

When x+y=0then 2|x|=1

= x=+1
2

So, the solutions are (O,J_rl) (£10), (%—%j (—%%)

Clearly, there are 6 pairs.

13
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42. Let

0°<6<45°,t, =(tan G)tane, t, =(tan e)cow, t, = (cote)tane, t, = (cote)cc’tethen
(At <t, <t; <t, B) t,>t; >t >t
©) t,>t,>t, >t (D) None of these

Key. B

Sol. O<tanO<1l<cotO
Since, cotO >tan0

(cot)™ > (tane)
s>t

Again cot0>1

So, (cot®)™ > (cot6)
=>t>1

But O<tan6<1

So; (tan6)™ > (tane)™"

=t >t

tan®

tan®

So, t,>t, >t >,

43. If cos25° +sin25° =K, then cos50°is equal to
(A) Ky2-K? (B) —/2-K?
(C) J2-K? (D) K?—-2
Key. A
Sol.  c0s25° +sin25° =K
Squaring,
1+sin50° =K?
sin50° =K? -1
c0s50° = y/1-sin®*50°

=14w_ﬁ
—J2k? —K*
—K2—K?

44.  c0s10°cos20°.cos40° is equal to

(A) %tanlo0 (B) %cotlo0

(C) % cosecl0® (D) % sec10°

Key. B
Sol. c0s10°.cos20°.cos40°

14
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45,

Key.

Sol.

46.

Key.

Sol.

1

- 2sin10°

_ 1

~ 4sin10°
1.sing0° _ sin(90° -10°)

~ 8.sin10°  8.sin10°
cos10°

8.sin10°

_1 cot10°
8

.sin20° cos20° cos 40°

.sin40° cos 40°

Which of the following is rational ?

(A) sin18°.cos18° (B) 2sin®15°

(C) sin15°.cos75° (D) sin15°%.sin75°
D

sin18°.cos18° =%sin36° - é\/10—2\/§
2
25in215° =2x[*/§‘1J _4-2y3 _2-\3

2.2 4 2
2
sin15°%cos75° =sin?15° = J3-1 = 4-2y3 - 2-43
2.2 8 4

sin15°.sin75° = sin15°%.cos15° = }sinSOO = %

10
The value of cot 7E is

(A)\/§+\/§+\/Z+\/§ (B)\/§+\/§+\/§+«/5
(C)\/§+\/Z+\/§+\/6 (D)\/§+ 3+6
A
1° ,o1°
. _1° sin15° sin15°
sin7 =
2
put Sin15° =\/§—_1, cos15° =\/§—+1
2\2 22

0
We get COt7% =J2+J3+V4++6

15
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47. The value of secE.secﬁ.sec% is
7 7 7
(A) -8 (B) 8
(C) 4 (D)4
Key. B
T 2n 3 1
Sol. sec—.sec—.sec— =
7 7 T 21 47
COS—.COS—-.COS—-
7 7 7
_2sin”
_ 7
. 27 2n 47
Sin—-.C0S—-.COS—-
7 7 7
—4sin”
T 47
sin—-.coS—-
7 7
_8sin”® ~8sin”
_ 7 _ 7 _g
sin| m+ =~ _sin®
7 7
48.  The number of solutions of the equation sec x = T in the interval (—ggj is
(A)O (B)1
(C)2 (D)4
Key. B
Sol. secx=2X
2
. _ T . T
The equation has only one solution in (—E,Oj and no solution in (O,Z].
T
Because for 0 < X < —
4
1<secx <2
49.  If sinx+cosecx+tany+coty =4 where x and y e{o,g] then tan% is a root of
the equation
(A) o’ +20+1=0 (B) o* +20.—1=0
(C) 20* —20.—1=0 (D) &?—0—1=0
Key. B
Sol. sinx+cosec Xx>2 (using AM>GM)

16
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Also tany+coty > 2

So, SINX+COSec X+tany +coty =4 is possible when ng and y =§
. 2tanY y y
tany=tan"=1 —=-—2 =1 o=tan?L+2tanl-1=0
4 l_tanzé’ 2 2

So, tan% is a root of the equation o® +20.—1=0

50. The number of solutions of the equation |cosx| =sinx , O<x<4ris

(A)2 (B)4
(C)6 (D)8
Key. B
Sol.  The graph of f(X) = |COSX| and f(X) =SINX intersect at 4 pointsi.e X = 2,37:,97:,%

17



Mathematics Mixed Questions

Mixed Questions
Integer Answer Type

1. ABCD is a square of side length 1 unit. P and Q are points on AB and BC such that ZPDQ =45°
. Find the perimeter of APBQ.
Key. 2
D
0.1 5™ D
' QL. Y)
A P BT, 0)
0,0
Sol. ©0 *0
tan6, = x and tanO,=1-y
Since, 0,+6, = 45°
tano, +tano,
= — 172 -
1-tan®, tano,
X+(1- 2X
- x*d=y) = y=="2 )
1-x(1-vy) 1+X

Now, Perimeter=1—X+Yy+/(L-X)*+Yy?

By using (i), we get

Perimeter=2
2. For a twice differentiable function f(X), g(x) is defined as
g(x)=f'(x)>+f"(x)F(x) on [ae] . If for a<b<c<d<e , f(a)=0 ,
f(b)=2,

f(c)

Key. 6

-1, f(d)=2, f(e)=0then find the minimum number of zeros of g(x).

g x [ f'XZDf"XfXDifo'X
Sol. dx

Lethfoxf X

Then, fxo Ohas four roots namely aliLie

bOOOc ¢ CUOOd

where

And t'x 00 at three points ki’kQ’k3 where

allk 00,00k, 0000k e
[

atleast one root of

f x 00

Between any two roots of a polynomial function there lies

f'x 0]

There are atleast 7 roots of f x.f'x 0J0
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Key.

Sol.

Key.

Sol.

Key.

Sol.

Key.

Sol.

ifxf'x 10

N There are atleast 6 roots of UX i.e. of

gx 0o

If f(x) is twice differentiable function such that f(1) = 0, f(3) = 2, f(4) = -5, f(6) = 2,
f(9) = 0 then the minimum number of zero’s of g'(X) = Xzf”(X)+2Xf'(X)+f"(X) in the

interval (1,9) is
2
f'(X) =0 has minimum three solution between (1,9)

1%Uég\

f”(X) =0 has minimum two solution between (1,9)

Given equations i{(x2 +Df '(x)} =
dx

The number of integral solution for the equation x + 2y = 2xy is
2
2y = X
x—1
Since y is an integer 2y is even such that x and x — 1 are consecutive integers and hence the

only values of x that satisfy are 2 and 0.

2n 2
xsm N T )
I dx =k(—j , then the value of k is
0 sin® x + cos® x 2
4
= ZJF xsin® x JFZn xsmx
0sm8x+cos x Osm X +c0s® x
n
X nsm X 2 gsin®x ™2 rcos®x
= I= J' 'f dx =4 J. — 5 dx
9 sin® x + cos® x sm X +c0s® x o COS” X +sin®x
/2 8
sin® x + cos® x T
21 = 4n j—d X = A x= = 212
8 8 2

o COS”X+sin®x
| = % Hence K = 4.

The value of the integral dx is

COS X +Sin X
Xl
3T 14e 4

0

o ﬁcos(x—jjdx

V4

57
7 -
SIN X+ COS X
Lot 1 = | SIMXECOSX g,
-3 =
4

T
M3
e 441 ‘37” e 4+1

. Put x—%:t andget1=0
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5
(+¥) K
7. If J-de:aln i1 +C , then the value of 2k is
x) +x° X
Key. 5
X5/2
Sol. Let I=IWdX, put \/;:t
dt 1 2 X5/2
= 1z2|———, putl+==y= |l ==In| ——— |+C
jt6(1+1j P t° y 5 [X5/2+1
ts

. a:g andk:§:>2k:5.
5 2

8. If _[Iog sin6do + I log (cos6/2 + sind/2) do + J log(cos6+sin0)do +
0 —X -X
_[ log(cos 20 +sin 26)d6 +3x log2 = 0, then jlog sin80 do is
-X 0

Key. 0

Sol. I log (cos6/2 + sin6/2) do = I(Iog(cos@/2+sin 0/2) +log (cosd/2 —sin6/2)d6
e 0
= .[ log cos6d6
0

So the given definite integral is =J'(Iog sin® -+ log cos 6+ log cos 26 + logcos40) + 3xlog2 =
0

0
= Ilogsin89—3xlogz +3xlog2=0 = Ilogsin8ed9:0
0 0

todt d’y
0. Ifx = and =ay, then'a'is
!\/1+ ot? dx’
Key. 9
Sol X = ]i o
0 \/1+ 9t2
dx 1
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In(x \/1 X
10. IfJ- (X N1+ )dx =a V1+X? In(X++1+X?) +bx + ¢, then the value of 'a' is

1+x
Key.
sol. |=jx.'”(x+— ey
X% +1
Putt= x2+l:>£= X
dx x?+1

:>I:j|n(t+\/t2—1) dt

1
1+ ———
I:In(t+\/t2—1).t-j— Vtz‘ltdt
t+t? -1
_ > 1p 2t
I=tln(t+ «/t _1)_5\/T
I= VI+X2 . In(x+ V1+X?)-x+c

=a=1.

11. If f(x) = 3x2 sin L xcosl, x # 0, f(0) = 0 then the value of f(l) is
X X i
Key. 0

1 1
Sol.  f'(x) =3x?sin — -x cos—
X X

= f(x) = [(3x%sin 1 - XCOS l) dx
X X
f(x) = sin 1.x3—Icosl(—izﬁ)dx—jxcosldx
X x| x X

f(x) = x3sin 1+C
X
f0)=0+c=0=c=0

1
s f(lUm)= — sinn+0=0.
T

3
12. The value of J'{| X —2|HX]}dx (where [x] stands for greatest integer less than or equal to
-1
X), Is
Key. 7

Sol. i{|x—2|+[x]}dx
= [{1x—2]+{xTddx+ [{ x— 2| +{xIex+ [{] x—2| +[x]ddx + [{] 2] +{x]}olx

= j(2—x—1)dx+Jl.(2—x+O)dx+J2.(2—x+1)dx+J3.(x—2+2)dx

2710 2t 272 2B
[Pl
2 -1 2 0 2 1 2 2

4
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13.

Key.

Sol.

14.

Key.

Sol.

=-(-1-%)+(2—%)+(6-2)-(3-(1/2))+(9/2)-2:7.

If the line 3X—4Yy —Kk =0 touches the circle X* +Yy* —4x—8y—5=0 at (a, b) then the
k+a+b

positive integral value of

4
3x2)+(—4><4)—k
9+16

r:5,4_r5:( =k =15 or —-35

Take k =15

Now equation of the tangent at (a, b) is Xa+ yb—2(x+a)—4(y—b)—5 =0

If ti represents the given line 3X—4y—k =0

a-2 b-4 2a+4b+5
4k

on simplification A=1=a=5b=0and K+a+b=20

=4

then

The difference between the radii of the largest and the smallest circles which have their
centres on the circumference of the circle X +Y? 42X+ 4y —4 =0 and passes through
the point (a, b) lying outside the given circle, is

6

The given circle is (X +l)2 +(y + 2)2 =9

The points on the circle which are nearest and farthest to the point P(a, b) are Q and R respectively.

15.

Key.

Sol.

PQ, PR are normals to the circle. Hence QR = 6.

if p(x)=ax’+bx and q(x)=Ix*+mx+n with p(1)=q(1); p(2)-q(2)=1

and p(3)—q(3):4, then p(4)—q(4) is
9
p(x)=ax’+bx and q(x)=Ix"+mx+n

It is given p(l) — q(l) =0

=(a+b)—(I+m+n)=0....... (1)

It is given p(2)—q(2):1

= (4a+2b)—(4l+2m+n)=1.......2)

It is given p(3)—q(3):4
=(9a+30b)—(91+3m+n)=4......3)

The value of p(4)—q(4) :(16a+4b)—(16l +4m+n)—(4)

= p(4)-q(4)=9
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16. The number of roots of the equation 2 +2* + 2" 2 =7 4+ 7" 1 4+ 7% is
Key. 1

Sol. 2422 =T 4T LT
= 2" (1+1+£j =7 (1+1+ij
2 4

7T
oyl
-z (%)
:>(x—2)mg(gj:409(é%]

Number of roots of the equation is 1.

17. If the lengths of the sides of a right triangle ABC right angled at C are in A.P., find
5(sin A+sinB).
Key. 7

Sol.  here ZC=90°, A+ B=90°
c°=a*+b*&2b=a+c
Since c=2b—a & c*=a’*+b?

:>(2b—a)2=a2+b2 or gzﬂ
sinB 4 sinB+sinA 7 B-A 1 A-B 7
>  =— O————  =— or COt——===005S——=——
sinA 3  sinB-sinA 1 2 7 2 52

A-B

Also 5(sin A+sin B) =52 cos 7

18.  Iflog, y, log, X, log, z arein G.P., Xyz =64 and x*,y%,z% arein AP, find

X+y+z
3 .
Key. 4
Sol. Conceptual

) i 9m
19. If the equation z° —(3+ I)Z +m+21=0, MmeR hasareal root, then the value of 7

is
Key. 9
Sol. Conceptual
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1 1
20. If 1,06,0!2,053 and a* are the roots of z° =1, then the value of 3+a+a’ +—t+t—is

o (04
Key. 2

1 1
so. l+a+ad’+=S+==l+a+a’+a’+a*=0
at «

Hence 3+ a+a’+a’ +a'* =2




