y=px

Pitlnime

|!n- mx'|

0 X

Sol.

Lp= m for two roots
e

. m
For a single root, p > —
e

for 3 roots, .0<p< m
e

18. The equation \In(mx)| = px, where 'm' is a positive constant has exactly two root for

(A) p="" (B) p=— (C) 0<ps— (D) 0<p<™
e m m e

Ans. (A)
Sol. Slope of tangent at P = slope of OP

=
Pitlnimth)

Ilrz' mx I

Lp= m for two roots
e

. m
For a single root, p > —
e

for 3roots, .0<p< g
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19. The equation \In(mx)| = px, where 'm' is a positive constant has exactly three root for

A p<™ B) 0<p<™ (C) O<p<— (D) p<=>
e e m m

Ans. (B)
Sol. Slope of tangent at P = slope of OP
Y 4

y=px

Pt livmt )

Ibbmxw

Lp= g for two roots

. m
For a single root, p > —
e

for 3 roots, .0<p< m
e

Comprehension # 2
f(x) is a polynomial functionf: — —  such that f(2x) = f'(x) f'(x) .
20. The value of f(3) is__.
(A) 4 (B) 12 (C) 15 (D) 18
Ans. (B)
Sol. Suppose degree of f(x) is n, then the degree of
f is n—1 and degree of f" is n—2
So,n=(n—-1)+(n-2) =>n=3
Hence, f(x) =ax® + bx?* + cx + d
From, f(2x) = f(x) f'(x), we have

8ax® + 4bx® + 2cx + d = (3ax® + 2bx + ¢ ) (6ax + 2b)

Comparing coefficient of terms, we have

azg,b:0,0=0 andd=0
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21.

Ans.

Sol.

22,

Ans.

Sol.

3
:f(x):%

(1) f(3) =12
(2) one-one and onto
(3) ﬁ=x:>x:0,ig
9 2
fx)is___
(A) one-one and onto
(C) many-one and onto
(A)
Suppose degree of f(x) is n, then the degree of
f is n—1 and degree of f’ is n—2
So,n=(n-1)+(n-2)=>n=3
Hence, f(x) = ax® + bx?* + cx + d
From, f(2x) = f(x) f'(x), we have
8ax® +4bx? + 2cx +d = (3ax2 + 2bx + c)(Gax +2b)

Comparing coefficient of terms, we have

azg,b:0,0=0 andd=0

3
:f(x):%

(1) f(3) =12
(2) one-one and onto

3
()|
9 2

Equation f(x) = x has

(A) Three real and distinct roots
(C) Four real and distinct roots
(A)

Suppose degree of f(x) is n, then the degree of

f is n—1 and degree of f’ is n—2
So,n=(n—-1)+(n-2) =>n=3

Hence, f(x) =ax’ + bx* + cx + d

From, f(2x) = f(x) f'(x), we have

8ax® + 4bx® + 2cx + d = (3ax2 + 2bX + c)(6ax +2b)

Comparing coefficient of terms, we have

(B) one-one and into

(D) many-one and into

(B) one real root
(D) Two real and distinct roots
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azi,b:O,c=0 andd=0

6
4x°
= f(x) =9
(1)f(3) =12

(2) one-one and onto

3
3) P _xmx—042
9 2

Numerical based Questions :

23.

Ans.

Sol.

24,

Ans.

Sol.

Suppose a room, containing 12000m? of air is originally free of carbon monoxide. Beginning at
t = 0, smoke containing 4% carbon monoxide is introduced into the room at a rate of 1.0m*/
min and the well circulated mixture is allowed to leave the room at the same rate. Extended
exposure to carbon monoxide concentration as much as 0.00012 is harmful to the human

body. If T (in min) is the approximate time at which this concentration is reached, then {}} (in

minutes) (where [.] denotes the greatest integer function) is

(In(0.997) =-3.005%x107°

(9)

Let Q(t) = quantity of carbon monoxide in the room at any time t, then the concentration,

_an

t) =
X0 =100

-T
:>x:0.04{1—e12°°°}

-T
= 0.00012 = 0.04{1 — e120°0}

— T = ~12000 In(0.997) = 36 min
The line y = mx +1 touches the curves y = —x* + 2x? + x at two distinct points P (x, y;) and Q
(X1, ¥1) . The value of X2 +x3 +y? +y3 is

(6)

The solution of —=x* + 2x* + x = mx +1 is X4 , X; and X, and X,

=x' =23 + (M=1) x +1 = (X — X¢)? (Xx=X)?
By comparing, we get x4 =1, x, = -1, m =1
= P(1,2) and Q(-1,0)
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25.

Ans.

Sol.

26.

Ans.

Sol.

If a curve is represented parametrically by the equations

X = sin t+7—TC +sin|t— - | +sin t+3—7E , y = cos t+7—TE + cos|t-
12 12 12 12 12
3n
cos|t+—
- 3)
then find the value of dfx_y at t=—
dtly x 8
8
We have

j +

X = sin t+7—n +sin| t— = |+sin t+3—n —2sin| t+2 |cos| | +sin|t+ X |=2 sin| t+ =~
12 12 12 4 3 4 4

[Ty

y = COS t+7—TE +cos| t— = |+cos t+3—7t =2cos|t+ = |cos| = |+cos| t+ 2| =2 cos| t+ =
12 12 12 4 3 4 4

y 4 1-tant X s 1+ tant
tan| t+—
4
S (x y)_(1+tant 1—tant _(1+tant)2—(1—tant)2_ 4tant
1221 = — = = =2 tan 2t
y X 1-tant 1+ tant 1—tan’ t 1-tan®t

d(x vy d T
Hence — | = -ZL|= —(2tan2t) = 2 =4 sec2 —=8 Ans.
(y j dt( ) =4sec Zt]t . 7 ]

Find the derivative with respect to x of the function:

f
Let f (x) =sin™ [ 2X+2 J , find the value of M when x =

J4x% +8x +13 d(tan”" x) V2

1

2X +2

Vax? +8x +13

2X +2

Let y=tansin’! ] and z=tan! x

y = tan sin™!

(2x2 + 2)2 +9

Jx+2) +9

o

2x+2

3

~ tan | tan™! 2X+2) _ 2x+2
3 3
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27.

Ans.

Sol.

28.

Ans.

Sol.

dy 2 dz 1

dx 3 dx 1+x2

LAy _dy ok 2 1ed
"dz dx dz 3 1

dy =1 ]

dz x=1
If y=y(x) and it follows the relation ¥ +y cos x = 2, then find y " (0).
2
We have

eY+ycosx=2 (1)

Put x=0, we get

L=y=2
y=1
= (0, 1) lies on the given curve.

On differentiating (1) w.r.t. X, we get

= (] xd—y+y +y(—sinx)+cosxd—y=0 oy
dx dx

As (0, 1) satisfying it, we get

- 0+1+:_y=o B @) = AT,
X

Again differentiating (2), we get

2 2 2
= e Xd_32/+d_y+d_y + Xy xﬂ+y - ycosx+sinxd—y + cos xd—z —sinxd—y =
dx= dx dx dx dx dx dx
As (0, 1) satisfy it, we get
= 2+1-1+y"(0)=0
v'(0)=2 Ans.
o . n
If Lirg 1-cos 3x cos19x 003217x ......... cos3'x _ 310, YL f ey
7 1-COS - X"COS — X'COS —— X......... cos X
3 9 27 3"
4)
. 2. 3 n
Let U, = Lim 1-cos3x-cos3“x 0333 Xeweurnn cos3"x
x—0 X
X X X
1-cos_COS_,°COS 5 ......... cos_ -
and V = Lim 3 3 3 3
x—0 X
—D(cos(3x)-cos(32x)-cos(33x) ......... cos(3“x))
U, = L"‘Q 5
X—> X
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now let y =08 3X - €08 32X * C0S33X ..ovnnnnen cos 3"x
Iny=Incos3x+Incos3%X+ ... In cos33x + [n cos 3"
13—5’ —_[3tan3x + 32 tan 32X + ....... + 3 tan 3%x]
y dx

n

dy =—] Jcos3 x[3tan3x + 3? tan3%x +...... + 3" tan 3"x]
dx r=1

3tan3x + 3%tan3%x +

n n 2 242 332 ny\2
U =Lim 2tandx+37tand"x + ... +3"tan3"'x _ 3°+(37)" +(3°)" +...... +(3")

LN, 2X 2
2rQ2n
i )
|[[ly replacing 3" by % we get
1[1 _ i}
VA R R € ) BN
: (1_%)2 3" (32 -1)-2
5
7: =32n+2 =310 (gjven)
2n+2=10 = Ans.]
Matrix Match Type :
29. Match the follwoing
Column- Column-l
(A) The number of non-differentiable points on the curve (p) 1
y =™ —4‘ is
(B) Length of the latus rectum of the parabola defined by (@) 0
x=cost-sintandy = sin 2t is
(C) The number of real solution of the equation x*'°%*** =16is (r)3
(D) If in a AABC, 2R =r; —r, then 2 cos A is equal to (s) 2
(A)A—(r); B— (p); C — (p); D —(a) (B)A—(q); B—(p); C — (a); D —(a)
(C)A—(r);B—(r); C— (q); D —(a) (D)A—(p);B—(p); C— (q); D —(q)

Ans. (A)

Sol. (A) From graph it is clear that number of non differentiable point = 3
(B)yx=cost—sint, y=sin 2t
=x2=—(y-1)

Length of latus rectum = 1
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> (0,)
<
<
y=e¢" —4 > s y=¢" —4

(-in 4. 0) (n4.0)

(C) X2Iogx(x+3) =16 =X >0,X #1 and (X+ 3)2 =16

= No solution = number of solution = 0

(D) 2R=r1—r=4RsinécosEcosE—4RsinésinEsinE
2 2 2 2 2 2
=1= 23in%cos B+C_ 23in2%
= 1=2sin? Y 0
2
=cosA=0
= 2cosA=0
30.  Column-I contains function defined on R and Column-II contains their properties. Match them.
Column-I Column-II
1+tan =
(A) Lim 2l equal P)e
" 14 sin -
3n
. 1
(B) i__l)rg] i equals (Q) e?
(1+ cosec x)MEin)
2 1/x
(C) Lim (;COS_1 xj equals (R) g2/
(S) en/6
(A)A — (S): B - (Q); C — (R) (B) A — (S); B — (P): C — (R)
(C)A—->(Q);B—(P);,C—(R) - (DA (P);B—(Q);C—(S)
Ans. (B)
n(1+tan% —1) #Ln; ntan % 1':/2
Sol. (A) [=Lim?E = = & 5=e" Ans. = (S)
n—>o n(1+sin3l _1) Lim nsin3l e"
e n en—>oo n
_1
(B)  Consider, /= Lim (1 + ;Jln(smx) =>L= 1
x—0 sinx I

but sinx=tas x—>0,t—>0
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1

[=[1+ 1jlnt of the form (o0)

[
lnl=—|n(1+%} ; In/=Lim

1 In(t + 1)~ In(t)
Int 50 Int
Lim In(t+1)—Int 1
[=e™ M =g0-1= S (Using L'Hospital's Rule)
L= % — ¢ Ans. — (P)
2 —2
U ;COS x -1 72 2
C L=e" x =¢ where I=Lim ™1=X"__2
0 1
X—> T

2

=L=¢e " Ans. = (R)]
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