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TOPIC = DIFFERENTIAL CALCULUS

SINGLE CORRECT TYPE
Q.1 Range of the function f (x)=|x —1|+|x —2|+|x =8| +|x =9
(codeV3T1PAQ5)
(A) [14,00) (B) [13,0) (©) [3,%0) (D) [0,e0)
Q.2 Given f(x)= J10-x* if =3<x<3
22— if x=3
(codeV3T4PAQ5)

The graph of f(x) is
(A) continuous and differentiable at x =3
(B) continuous but not differentiable-at x =3

(C) differentiable but not continuous.at x.=3
(D) neither differentiable nor continuous at x =3

_L 5 £4 (k) 2009 : .
Q.3 Letf(k)= o and g (k)= (1—f(k))4+(f(k))4 then the sum kzz;‘g(k) is equal :
(A) 2009 (B) 2008 (C) 1005 (D) 1004
(codeV3T8PAQ4)
Q.4 Suppose that f(0)=0 and f'(0)=2, andlet g(x)=f (—x+f (f(x))). The value of g'(0) is equal to
(A)O B)1 )6 (D)8
(codeV3TIPAQ1)

3

Q.5 Aline is tangent to the curve f(x)=

at the point P in the first quadrant, and has a slope

of 2009. This line intersects the y-axis at (0, b). The value of ‘b’ equals ~ (codeV3TIPAQ4)

7’ 2.7° 82.7° 82.7°
A) -3 (B) -= ©-= (D) -—

2009 2
Q.6 If the primitive of the function f(x)=——— w.r.t x is equal to l( X 2j+C then

(1+X2 )l()()() n 1+X

(m+n) (where m, n € N) is equal to

(codeV3T10PAQ3)

(A) 3012 (B) 3014 (C) 3016 (D) None
Q.7 limn ™ (1+27% 43" +......+n™") equals
(codeV3T10PAQ4)

1 1
A)O B) —— C) — D) 2009
(A) ()2009 ()2008 (D)
COMPREHENSION TYPE

Paragraph for question nos. 1 to 3
Consider a function y=f(x) satisfying the equation tan™'y=tan"' x+C where y=1 when

x =0. Now answer the following :
(codeV3T1PAQ9to11)
Q.1 The domain of the explicit form of the function is

(A) (o, 1) (B) R—{-1,1} (©) (-1,1) (D) [0, )
Q. 2 Range of the function is
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(A) R—{-1} (B) (-1, ) (C)[l,0) (D) (=eo, 1]
Q. 3 For the function y=f(x) which one of the following does not hold good?

(A) f(x) is injective (B) f(x) is neither odd nor even
(C) f(x)is aperiod (D) explicit form of f(x) is X +1 .
X —

Paragraph for question nos. 4 to 6
Consider a quadratic function f(x)=ax’+bx+c, (a,b,ceR,a#0) and satisfying the

following conditions.
(codeV3T3PAQ11to13)

(i) f(x—4)=f(2-x) VxeR and f(x)>x V¥ x&R (ii)f(x)s(%ﬂj V'xe (0,2)

(iii) The minimum value of f (x) is-zero.

Q.4 The value of the leading coefficient of the quadratic'polynomial is

(A) 1/4 (B) 173 (©) 172 D)1
Q.5 f'(1) has the value equal to

(A) 1/4 (B) 173 ©) 172 D)1
Q. 6 The area enclosed by 'y =f(x) and the coordinate axes is

(A) 1/12 (B) 174 (C) 173 (D) %2

Paragraph for Question Nos. 7 to 9
Let y=f(x) satisfies the equation

f(x)= (e'x +e* )cosx -2x —j(x —t)f'(t)dt.(codeV3T4APAQ17to19)

Q.7 y satisfies the differential equation

(A) j—y+y:e"(cosx—sinx)—e”‘(cosx+sinx) (B) j—y—y:e"(cosx—sinx)+e_X (cosx +sinx)
X X

© ¥+y:e"(cosx+sinx)—e‘X (cosx—sinx) (D) %—y:eX (cosx —sinx)+e™* (cosx —sinx)
X X

Q.8 The value of £'(0)+f"(0) equals
(A) -1 B) 2 O 1 (D)o
Q.9 f(x) as a function of x equals

X X

(A) e (cosx—sinx)+e—(3cosx+sinx)+%e'X (B) e‘"(cosx+sinx)+e—(3cosx—sinx)—§e_X

(C) e (cosx—sinx)+%(3cosx—sinx)+%e‘x (D) e"‘(cosx+sinx)+%(3cosx—sinx)—§e‘x
ASSERTION REASON TYPE

Q.1 Let f :defined from (1/4,0)—>R" as, f(x):logm[x—ij+%log4(16X2—8X+1)

(codeV3T1PAQ15)
Statement-1: f(x) is neither injective not surjective.

because Statement-2 : f(x) is a constant function.

2
Q.2 Consider the function f (x)=sin"' [1‘;X J
X
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(codeV3T2PAQ16)
Statement-1: Range of the function f(x) has exactly two elements.
because Statement-2 : Domain of the function f(x) has exactly two elements.

Q.3 Consider the function f(x) =;—{x} where {x} denotes the fractional part of x and x is

2{—x}
not an integer :

(codeV3T2PAQ17)

Statement-1: The minimum value of f(x) is v/2 -1

because Statement-2 : If the product of two positive numbers is-a.constant the minimum
value of their sum is 2'times the square root-of their product.

3
Q.4 Consider the function f(x)=Inln {1+e—j

de x

(codeV3T2PAQ18)
Statement-1: The range of the function f(x) is R".

because Statement-2 : For-two positive reals a and b, % >/ab

x+{x}+xsin{x} for x#0
0 for x=0
Statement-1: f(x) is neither derivable nor continuous at x =0. (codeV3T3PAQ7)

where {x} denotes the fractional part function.

Q.5 Letf(x)=[

because Statement-2 : Non derivability = discontinuity

X

Q.6 Statement-1: The line =+ =1 touches the curve y=be * at some point x =X,

a
because Statement-2 : ? exists at x =x,. (codeV3T4PAQ1)
X
sin(cot2 x) 1
Q.7 Statement-1: lim ———= (codeV3T6PAQ4)

X—T/2 (TC—2X)2 5

because Statement - 2 : %ing% =1 and %in(}% =1, where 0 is measured in radians.

Q.8 Consider f(x)=sin’ (sec(tan‘1 x))+cos‘1 (COS ec(cot‘l x)) (codeV3T6PAQ4)
Statement-1 : Domain of f (x) isa singleton
because Statement - 2 : Range of the function f (x). is a'singleton

Q.9 Let h(x)=f(x)+f,(x)+f,(x)+.mu+F, (x) wheref (x), f,(x),f5(x), ......, f, (x) are real
value functions of x: (codeV3T6PAQ7)
Statement-1 : f (x)=|cos|x| +cos™sgn(x)+|In x| is not differentiable at 3 points in (0, 2r)
because Statement - 2 : Exactly one function f,(x),i=12, ..., n not differentiable and the

rest of the function differentiable at x =a makes h(x) not differentiable at x =a.

Q.10 Let f(x)="% x>0, then (codeV3T7PAQY)

X
Statement-1 : [éj >f (gj
2 2

because Statement - 2 : f(x,)>f(x,) V x,€(2,4) and x,€ (2, 4) and x, € (0, 2)uU(4, )
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Q. 11 Let the line ax+by+c=0is a tangent to f(x)=x—x’+x’, where a,b =0, then

Statement-1 : ab< 0 (codeV3T7PAQ9)
because

Statement - 2 : Exactly one distinct tangent can be drawn to curve y=f(x) passing through
any point (1/3, k)
4

Q. 12 Consider the functions f(x)=x-sinx and g(x)=x".
(codeV3T8PAQ11)

Statement-1 : f(x) is increasing for x >0 as well as x <0 and g(x) is increasing for x >0

and decreasing for x <0~

because Statement - 2 : If an odd function is known to be increasing on the interval x >0
then it is increasing for x <0 also-and if an even function is increasing for x >0 then it is
decreasingfor x <0.

1
Q. 13 Consider the function f (x)= * " >0\, [-1:1]

0, x=0
(codeV3T8PAQ13)
Statement-1 : LMVTuisnot applicable to f(x) in the indicated interval.

because Statement - 2 : As f(x) is neither continuous nor differentiable in [-1, 1]

Q. 14 Consider the polynomial function fx)=2-2 42 2 2 X? +X
(codeV3T9PAQ16)
Statement-1 : The equation f (x)=0 can not have two or more roots.
because Statement - 2 : Rolles theorem is not applicable for y=1f(x) on any interval [a, b]
where a, be R
Q. 15 Consider the function f(x)=x" —‘XZ —1‘ +2|x|-1+2[x|-7.
(codeV3TIPAQ17)
Statement-1 : f is not differentiable at x =1, —1.and O.
because Statement - 2. |x| not differentiable at x =0 and ‘xz —1‘ is not differentiable at x =1

and -1.
Q. 16 Statement-1 : The function f(x)=avx—-1+bv2x—-1=+2x?-3x+1 where a+2b=2 and
a, be R alwayshas a root in/(1, 5)-only if b>0. (codeV3T10PAQ16)

because Statement - 2 : If f(x) is continuous in [a, b] and f(a) and f(b) have opposite
signs then f (x) has a rootin (a,b)

Q. 17 Consider the function f (x)=x’ —‘xz —1‘ + 2||x| —1| +2[x|-7. (codeV3T10PAQ18)
Statement-1 : The area bounded by the graph of y=f(x) and the x-axis is ?
because Statement - 2 : If f(x)=f(—x) then area enclosed by y=f(x) and positive x-axis

is equal to be area enclosed by y=f (x) and negative x-axis.

MORE THAN ONE MAY CORRECT TYPE
Q.1 Which of the following function(s) is/are periodic?
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(codeV3T2PAQ21)

X

(A) £ (x):% where [ | denotes greatest function

(B) g(x)=sgn{x} where {x} denotes the fractional part function

© h(x)=sin‘l(cos(x2)) (D) k(x)=cos™ (\/sinx)
Q.2 Which of the following statement(s) is/are True for the function f(x)=(x—-1)"(x=2)+1
defined on [0, 2]? (codeV3T6PAQ9)

. 123
A)R ffis|—, 1
(A) Range of f is {27 }

(B) The coordinates of the turning point of the graph of y=f/(x) occurat (1,1) and (% gj

(C) The value of p for which the equation f (x)=p has 3 distinet solutions lies in interval (% lj

(D) The area enclosed by y =f(x), the lines x =0-and 'y =1 as x varies from 0 to 1 is %

Q.3 Consider the function f(x) and g(x), both defined from R —R and are defined as

f(x)=2x-x* and g(x)=x" where ne N. If the area between f(x) and g(x) is Y2 then nis a

divisor of
(codeV3T10PAQ19)
(A) 12 B) 15 (C) 20 (D) 30
Q.4 Let j—y+y:f (x) where y is a continuous function of x with y(0)=1 and
X
£(x)= [e_z TOSX<2 Which of the following hold(s) good ?
e if x>2
(codeV3T10PAQ21)
(A) y(1)=2¢" B) y'(1)=—¢" (C) y(3)=-2¢"" (D) y'(3)=-2¢""

MATCH THE COLUMNS
g—Ztan’lf(x) f(x)e(-11)

x+1 x<0
Q.1 Let (x)= —g—Ztan"f(x) f(X)e(=o0,~1) where f(x)&]1-x2 0<x<2

x—5 X >2
37"-2tan-lf(x) £(x)e (1, )

Column-I Column-II (codeV3T6PBQ2)

(A) Values of x for which derivation of g(x) w.r.t. f(x) is —% (P)-6

is/are
(B) Values of x for which f(x) has local maximum or local (Q)0

minimum is/are

(C) Values of k for which f(x)+k=0 has 2 positive and one (R)2

negative root is/are
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(D) Values of x for which g'(x)<0 is/are (S) 10
Q.2 Column I Column 1I
(codeV3T8PBQ1)
2cost, if i=j P) 12
(A) Let A=a; be a 3x3 matrix where a, =1 1 iffi-j=1
0 otherwise

If D denotes the determinant of the coefficient matrix then
maximum value of ‘D’ is

1
(B) lim— ! L) has'the equal to Q

Y

(C) The product of all value- of ‘x’ "which® satisfy (R)2
sin(4tan"lx):ﬁ, is
25

(D) Let (S)4
: :
.[ OSGf sin O+ cos 9)d9 and .[ sin 20. f sm9+cos 9)d9
0 0

I
then —- - is equal to
2

Q.3 Column I Column II
(codeV3T8PBQ3)
(A) Let A, A,, A,, ..., A, are the vertices of a polygon of sides (P) 8

n. If the number of pentagons that can be constructed by joining

these vertices such that none of the side of the polygon is also the

side of the pentagon is 36, then the value of n is equal to

(B) Number of polynomials of the form x’+ax’+bx+c which (Q) 10

are divisible by (x2 +1) where a,b,ce{l,2,3,...,9,10}, is

equal to
(C) For n>2,ne N, number of solutions of -the equation (R) 11

72+72° :i(E—zé) is
(D) Let fand g be function defined for all non negative integers (S)'12

such that for each x
(a) f(x) is a non negative integer, (b) 0<g(x)<1 and

(¢)2"™*™) —x the value of f(4)+£(1000) equals
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SOLUTION
SINGLE CORRECT TYPE
Q.1 (A) Ileast value is 14 which occurs when xe[2, 8] ]

Q.2 (B) f'(3+) %l 0f(3+h13—f(3) }]m(}(Z—e )—lz_Lir%(ehh_ljz_l
J10- - J1+(6h—h?)-1
()t OOy RO U o )
_ (6h—h?) _ h(h—6) -6
=lim =lim =—=-3
"0 —h(Vi+6h-h? 1) "Ph(VI+6h—hi+1) | 2
Hence f'(3+)¢f'(3’) = (B)]
Q.3 © so Zg Lo (1)4€(2) 4ot 2(2009) =2
Now ZZ;;&S 2009k}:f(k)+f(2009—k)=1 ...... (1)
. £ (k)
K)z=——2 2
i g = @)
Again g(2009-k)= (2009-k) = [l;f(k)] ........ 3)
(1-£[2009-K]" +£*(2009-K)) (£ (K))" +(1-F (k)
(2) + (3) gives
e() (2009 1) VI
(f(k)) +(1-£ (k)
g(0)+g(2009)=1 = g(1)+¢g(2008)=1 = g(2)+g(2007)=
2(1004)+g(1005) =1 = zozogg(k):loos Lo
Q.4 (O Sol g(x)=f(-x+f(f(x))); £(0)=0; f(0)=2
g'(X)Zf(—”f(f(X)))[ 1+f( (x)£'(x) ]
g'(0)=1"(£(0))[-1%£'(0)£(0)] = £1(0)[-1+(2)(2)] =( = Ans. |
Q.5 (© Sol f(x)=4l3x
Y
£1(x)=41x> = £'(x)I_ =4lx} = .. 41x}=2009="7"41
41.7° P(x3,y1)
x; =49 = x,=Ty,= ; ——(x, # -7, think!) 0 <
Now Y22 _ 2009 =  y,—-b=7.2009="7"41 ©.b)
Xl_
po HT s _ALT (-2)= _823.73 Ans. |
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2009

Q.6 (D) Sol f(x)=[ (dex = Put 1+x =t =  2xdx =dt
1+x
| (t—1)1004 a1 1 1004 1 1 1
IZEJ. WZEI 1—¥ t—zdt = put I—I:y = t—zdt:dy
[= lJ‘ 1004 4o, — l y1005 +C= L(t__ljwos +C
2 Y Y 21005 2010\ t
0.7 B) Sol S= 14227 432 4 L +n*""
* - 2009
1 2008 1 (r 2008 1
Tr=——=—_| — = §=[ x208gx =—
nn™® n (nj J 2009 ]

COMPREHENSION OR PARAGRAPH
Q1 [A] Q.2 [B] Q.3 [D]

[Sol. (1) tan_lyztan_lX+C = x=0;y=A1 = C=—
4
-1 -1 T —T -1 i i
= tan Y =tan Xt— note : even —<tan x+—<-— ;
4 4 4 2
- ) T
—<tan'x<— ; —ew<x<1=(A) =  x<l = (A)
2 4
T) x+1 . 4
3) y = tan(tan_1+zj T« = (D) 1s correct 0.1)
(2)  The graph of (x) is as shown.
Hence range is (-1, ) = (B) _1 T X
Q.4 [A] Q.5 [D] Q.6 [A] g

[Sol. Since minimum value is zero hence touches the x-axis and mouth
opening upwards i.e., a>0 given f(x-4)=f(2-x) = x> x+3 =
f(x—l) zf(—l—x) = f(—1+x) zf(—l—x)
Hence fis symmetric about the line x =-1
f(x) = a(x+1)2

Now given f(x)2x V x

f(1)y21 ...(1) and f(x)s(%ﬂj in'(0,2) = (1)1
From (1) and (2)
f(1)=1 = fow f(x)=a(x+1)’
f(l)=4a=1 = a=i =3 f(x)=(le) now proceed ]
Q.7 [A] Q.8 [D] Q.9 [C]

[Sol. f(0)=2 = f(x):(ex+e"‘)cosx—2x—{x]£f'(t)dt—](.tf'(t)dt}

0 0

f(x)=(e" +e"‘)cosx—2x—{x(f(x)—f(0))—{t.f(t)|; —If(t)dtH
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f(x)=(e +e_x)COSX—2X—Xf(X)+2X+|:Xf(X)—j.f(t)dt:| = f(x) =(eX +e_x)cosx—].f(t)dt..(l)
differentiating equation (1)
£'(x)+f (x)+cosx(e* —e™)—(e* +e™)sinx

Hence ?+y:e"(cosx—sinx)—e""(cosx+sin x) Ans. (i)
X

(i) £'(0)+f(0)=0-2.0=0 Ans (i)
(ili) LF.of DE (1) is ¢*

y.e* :Iez" (cosx—sinx)dx—j(cosx+sinx)dx ye* :Iez" (cos x=sinx)dx=(sinx —cosx)+C

Let I:jeZ" (cos x —sinx)dx =e* (Acosx+Bsinx)

Solving A=3/5 and B=-1/5 and C=2/5

y=e' (%cosx—ésin x)—(sinx—cosx)e_X +§e_x Ans. (iii) ]

ASSERTION REASON TYPE
e T ]

=log,,, (x—%)+l+log4 (x—ij = =_10g4(x_ij+log4(x_ij+l =1 = f is constant

Hence f is many one as well into. Also range is a singleton = fis constant but a constant
function can be anything = not the correct explanation]

Q.2 (B) Sol Domainis {-1,1} and range is {—gg} and domain having two elements ;2

range must have two elements]

Q.3 (A) Sol f(x)=———{x}, xel

2{—x}
Using {x}+{-x} =1 if xeT= {x}=1-{-x}
1

f(X)Zﬁ—(l—{—x})z{x}+2{_X}—l = f(X)/ =2-%_1:\/§_1 1

3 3
Q.4 (D) Sol X € 5o X EX Ze Hence range is [0, ) = S—1 is false]
4¢ X 4e
Q.5 ©
Q.6 (B) Line touches the curve at(0, b) and ?} also exists but even if % fails to exist.
X Jx=0 X
tangent line can be drawn. ]
sin (cot” x 2 2
Q.7 (D) lim ( ' ). OUX . put x=2-h = im0 01
=R cot’Xx(m—2x) 2 0 4h* 4

Q.8 (B) Rangeoffis {g} and domain of f is {0} . Hence if domain of f is singleton then angle

has to be a singleton.
If S-2 and S—1 are reverse then the answer will be B. ]
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Q.9 (A) Sol y=|nx| not differentiable at x =1

|cos|x|| is not differentiable at x =~ 3n

-1 -1 . . y
y=cos ' (sgnx)=cos™ (1)=0 differentiable V x e (0, 27) ] Ve
oy 1-Inx - : S /1/ k
Q.10 (A) f'(x)=———; note that f (2)=f (4) ={is increasing 2 e 4

x€ (0, e) and fis decreasing (e, )]
Q.11 (B) Sol f'(x)=1-2x+3x*>0

- —%>0 —  ab<0

bt SR
x,—1/3 S

g(xl):fo—fo+§xl+k—§

g'(xl)=6x12—4x1+§=§(3x1—1)2 ]
Q.12 (A) Q.23'(C) Q.24 (A)
Sol  Let f(x)=0 has two roots say x =1, and x =r, where 1, 1, € [a, b]
= f(r)="f(r,)
Hence 3 there must exist some ce (1, r,) where f'(c)=0
but f'(x)=x"-x"+x"—x*+x*—x+1
for x>1, f'(x) ( ) (x4 X )+(x2—x)+1>0
for x <1, f'(x)=(1-x)+(x*=x")+(x" -
hence f'(x)>0 for all x
Rolles theorem fails = f(x)=0 can not have two or more roots.]
Q.13 (D) f(x):xz—‘x2—1‘+2||x|—l|+2|x|—

f(—x)=f(x) = Area-x<(Q=area x >0

)+x°>0

i
Case - 1: for 0<x<l1 . me-~.2\
y=x"—(1-x*)+2(1-x)42x =7 =2(x* -3) B
If —<x<0

f(x)=2(x*=3)now f'(0")=f"(07)=0

for x>1= f(x):x2—(x2—1)+2(x—1)+2x—7

= f(x)=4(x-2)

note limf (x)=—4=f (1) =-fis continuous. Also f'(1")=f'(1")=4

x—1

= f is derivable at x =1]
Q.14 (D) Sol Letb>0,then f(1)=b>0 and

f(5)=2a+3b-6=2(a+2b)-b-6=4-b-6=—(2+b)<0

Hence by IVT, 3 some ce (1,5) s.t.=  f(c)=0

If b=0 then a=2

f(x)=2vx-1-v2x*=3x+1=0=  4(x-1)=2x>-3x+1=(2x~1)(x~1)
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(x—l)(2x—5)=0:> X =

g Nl

Hence f(x)=0 if x=% hich lies in (1, 5)

If b<0, f(1)=b<0 and

£(2)=a+bV3-3 (a+2b)+(V3-2)b-3 = (2-43)-(2-3)b
=(2-+3)(1-b)>0 (as b<0)

Hence f (1) as f(2) have opposite signs

3 some ce (1, 2) = (1, 5) for which f(c)=0

= Statement -1.is valid for all be R = statement-1"is false.
Statement -2 is obviously true =-(D)]
Q.15 (D) f(x)=x" —‘xz —l‘ +2||x|—1| +2|X| -7
f(-x)=f(x) = Area for x <Q="area of x >0 y y=4(x-2)

Case-I: for 0<x <1 st. llﬂC“-h\ |

y=x2—(1—x2)+2(l—x)+2x—7:2(x2—3) -2\-1i ! l
For x>1
f(X)ZXZ—(Xz—1)+2(X—l)+2x—7
f(x)=4(x-2)
note limf(x)=—4=f(1)

x—1

= f is continuous V xe R. Also f '(1“) =f '(l*):4

=  fis derivable at x =1
Area bounded by the y=f(x) and +ve x-axis is

Area = 2jl(x2 ~3)dx +2=‘2(1—3j s2=10,, 22
) 2 3 3
Area bounded by the f(x) and x-axis = 2(%) = % Ans.]
MORE THAN ONE MAY CORRECT TYPE

Q.1 A/B,D [Hint. y
° ;=13;’Acf ]l), B =1; C'=aperiodic; D =27] . —
[Sol. The graph of \y =f (x)=(x—1)" (x =2)#1 152 ]

f(1)=f(2)=1 and f (0) ==1= Verify-alternatives 4
Q.3 B,C,D

[Sol. Solving f(x)=2x—x*and g(x)=x" y gX) = xP
We have 2x—-x"=x" = x=0 and x=1 f{x) = 2x - x°
3 n+l ! X

1 2 . n » X0 X 1 1 2 1 A\
A=I(2x—x -X )dx—x 3 } =l-———=— /7|D
0

n+l | 3 n+l 3 n+l
hence, g—L=l:> g—l=L = ﬁ=L:> n+l=6=>n=>5
3 n+l1 2 3 2 n+l 6 n+1

Hence n is a divisor of 15, 20, 30 = B, C, D]
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Q.4 AB,D  Sol 3—z+y:f(x)

LF.=¢" = ye' =J.e"f(x)dx+C

now if 0<x <2 then ye" =J.e"e"‘dx+C = ye* =x+C

x=0, y(0)=1, C=1 = . ye* =x+1 (D
y= th; y(l):g Ans. =  (A) is-correct
e e
. et =(x+1)e" , e -2 _—e 1 :
y=—-"7F—"""=y'(l)=—5—=—=——Ans. = | (B) is correct
e e e e
if x>2 = ye' :Ie"'zdx = ye' =" ’4C = y=e’+Ce’

as y is continuous

limx—+1 = lim(e_2 +Ce™ ) = 3¢’ =e +Ce” = C=2
x-2 e x—2
for x >2 =  y=e’+2¢™ hence y(3)=2e"+e’ =e”(2e" +1)

y'==2¢* =  y'(3)=-2¢"Ans. = (D) is correct ]

MATCH THE COLUMNS
Q.1 (AP,S, (B) Q, R; ©) QR (D) P.S.

g—2tan‘lf(x) f(x)e (-1 1) y
hy=l-2 7
[Sol. Let g(x)= —E—Ztan_lf(x) f(x)e (—o0,=1) /\y.hl .x: : / X
2 y“—-xy—'l __O 2 5
3ot (x) A (x)e (beo) |
2 -3+
@ W2l Fro)ks

d(x)  1+f7(x) 13
= x=-6,10 = X =-6,10 = P.S
(B)  refer to graph of y=f(x) = Q,R
(C) -ke(-3,1) = ke(-L3) = Q,R

—-2f'(x)

(D) g'(x)=m<

0 = f'(x)>0 = x=-6,10 = P,S]
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Q2 AQAEM®BS OP DR

2_
[Sol. f(x):m_x—ax+xz; f'(x)zi—a+2x (D) = f’(x):—16X 8ax +1
8 8x 8x
4x-1)°
If a=1, f'(x)=—( x-1) 0= X:l
8x 4

Hence x =1/4 is the point of inflectionand a=1 = (C) =  (P)

2_
now f'(x)=0 gives w:o or 16x*>—8ax+1=0
X
8at+/64a’ <64 a++a’=1 a—+a’-1
X = = x=—(a>l)or x=————(a>1)
32 4 4
2_
and  f'(x)=2-— = f"[H—aIJ:2— By 2 (4>
8x 4 8(a+\/a2—1) (a+\/a2—1)
2_
Hence for a>1 and x=a+ffl, f( ) has alocal minima .. (B) = (S)
— 2_
llly  for a>1 and x=2 : !

we have local mixima

(A) = (Q) finally for 0<a<l

2_
f'(x)zM — A=64a>—64<0
8x
Hence f'(x)>0 = fis monotonic = (D) = . (R)

Q.3 (A)S;B)QO)P; (DR
[Sol. (A) 1%vertex"C, way 32
2 and n‘can not be taken. Remaining vertices are

3,4, S (n-1)’ = 0000
%/_/

four to be taken

(n=3)vertices

..... |x| = number of gaps (n—6) out of which 4 can be selected in "°C, ways.
(n=7)nottobe taken

"°C,n

Hence required number of ways =36

which is satisfied by n=12 Ans. = (9
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(B) X3+aX2+bX+CE(X2+l)(X+k)=X3+kX2+X+k

= b=1and a=c
Now ‘a’ can be taken in 10 ways and as a =c hence ‘c’ can be only in one way

Also b=1. Hence total 10 Ans. = (Q)

Alternatively: —i—a+bi+c=0+0i
c=a+(b-1)i=0+0i = a=c and b=1 |
©)  2f(1+i)=z(i-1) .. (1)
|z|6|1+i|=‘2‘|—1+i| = =/ =0 |4=00r  |z]=1
if  |4=0 = z=0
if  |z/=1 then zz=1 = Z:é

hence equation (1) becomes

2mTm+ T 2mTm + T
1+ (-1+i)(1-i 5 5
S (1) = L c1ai) o 7 o CEHDUSD) +isin
z 1+1 2
Where m=0,1, 2, ............ ,6 are the other solutions
Total solutions =8 Ans. = (P)

(D) 20—y o put x=4 2" g7

f(4)+g(4)=2= g(4)=2-f(4)= . 0s2=F(4)<41 ==2<1(4)<-1
1<f(4)<2—= . f(4)=2 (as f(x) is a non negative integer)
again put

210K — 1000 = £(1000)+g(1000) =Tlog, (1000) = g(1000) =1log, (1000)—f (1000)
0 <log, 1000~ f (1000) <1 => —log, 1000 < —f (1000) < 1—(log, 1000)
(log,1000)-1<f(1000)<log,1000 =  f(1000)=9 as fis an integer

Hence f(4)+f(1000)=11 Ans. = (R)]
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