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[SINGLE CORRECT CHOICE TYPE] [4x3=12]
x*+1 B
Ql If | —— dx=Al | x|+ — *c, where ¢ is the constant of integration then
x(x2 +1)Z 1+x

(A)JA=1; B=-1 (B)A=-1;B=1 (C)A=1;B=1 (D)A=-1; B=-1

psin 2x + (1 —cos 2x)

Q.2 If Lim =1, then p is equal to
x—0 X +tanx
(A)0 (B)1 ©)2 (D)2
(x +1)(x +2)?
Q3 Iff(x)= 3 7 then 1'(0) is equal to
(x+3)(x+4)

(A)0 (B) £(0) (C) 2£(0) (D) 4£(0)

Q.4  Ifnumber of significant digit before decimal in 264 is a and number of zero's after decimal and before
first significant digit in 3% is b, then b—a is
(here log,,2=0.3010, log,,3=0.4771)
(A3 (B)4 ©)6 (D)1

[SUBJECTIVE] [2x5=10]

. g a . [ 2x g X
Q.5 (a) Lim tan ]—2 , where aeR ; (b) Plot the graph ofthe function f(x) = Lim (— tan 1—2)
x—0 X t—0 T t

[Ans. (a) /2 ifa>0;01ifa=0and —n/2 ifa<0; (b) f(x) =|x]|]

1—ef®
Q.6  Let f be a function defined implicitly by the equation = = x and g be the inverse of f.
RIS
+e

If g"(In3)—g'(In3)= % where p and q relative prime numbers then find the value of (p + q).
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; __z IX- +8x +13
@ Jsm \\/mJ [Ans. (x + 1) tan | n(4x”+8x+13) + C]

I_zﬁi_@ S S
(b) (@ +x+1) [Ans. C—In(1+((x+1)e™)— 1+ (x+ e ]
[SINGLE CORRECT CHOICE TYPE] [5x3=15]

Q.2qe Number of integral values of a so that the graph of f{x) = x> —2(4a — 1)x +(15a>—2a—7) is

Q.3

Q.4

Q.5

Q.6

completely above the x-axis is

(A1 (B)2 ©)3 (D)4
2
. X“+3x+5
If Lgn m exists then
X 00 X X
(A k=2 B)k<2 O k>2 (D)k>2

Iff(x) =x* - e*then f' (1) equals

(A1 B)e ©2 D)5

If f:[1,10] > Q (where Q is the set of all rational numbers) is a continuous function

10
and f(1)= Lim([ E } + [ b D , then the value of " tan™'(tanf(r)) is equal to
x—0\ | sin x X -
[Note: where [y] denotes greatest integer function less than or equal to y.]

(A) 10 (B) 20 (C) 20 — 10 (D) 107 — 20

List -I contains the function and List-II contains their derivatives at x = 0.
Select the correct answer using the codes given below the list.

List-1 List-1I

P)  fix)= cos_l( 2"2] 1 2

1+x
Q)  g(x)=cos'(2x*~1) @ 3
(R)  h(x)= sin —1(1 - Xi ] 3) -2

1+x
(S) k(x) = tan™ ( ?X ; X; ] 4) non-existent

—J3X

Codes: P Q R S P Q R S
@A 3 4 4 1 B) 3 4 4 2
C 4 3 2 1 D) 2 4 4 2
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Q.1

Q.2

Q.3

Q.4

Q.5

Q.6

Q.7

DPP. NO.-39

[SINGLE CORRECT CHOICE TYPE] [8 x 3 =24]

2tan x

The value of integral j e ( +cot? (x + %n dx isequalto

1+tanx

(A) e* tan (%—X) +C (B) e* tan (X—g} +C

3n 3n
(C) e* tan (T_X) +C (D) e* tan (X—T} +C

where C is constant of integration.

If a, b, ¢, d are positive real numbers such that a+b+c+d=2,then M=(a+b) (c+d) satisfies
the relation :
A)0o<M<1 B)1<M<L2 C)2<M<L3 (D)3 <M<4

1 2x

X—¢
j 5. dx equals
X

X —e

1
(A)2 (B)In (2 1) (©) Sh(e-1) (D)e—1

2
For the curve xy+y?=1, d—}; is equal to
X

-y 2xy+2y L2 ke’
(A) X+2y (B) (x+2y)3 (©) (X+2y)3 (D) (x+2y)3

coS 3x

T sin 3x )
for some angle x, 0 <x < bX then the value of —; for same x, 18
sin X

_1I

cosx 3
7 5 2

(A) 3 B) 3 ©1 D) 3

4 3
The values for A, B and C respectively if Lim M exists and is equal to C are
x->l (x—1)sin x

(A)—4,3,9 (B)—4, 3, 8 ((:)3,—4,E (1))3,—4,_—6
T T s T

J- dx
x (x+1)(In(x+1)—mx )'!
1 (In(x+1)—mnx)"
®) 10(/n(x+1)—x)" e ®) 10

! (In(x+1)-mx)"
© 1 1mx+n-—mx)" 7€ (D) T

equals

+C

+C
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where C is constant of integration.

1-x 0<x<1 2
Q8 Iff(x)= , then Jf(X)dX is equal to
(7x-6)"7  1<x<2 0
N 32 oL 0,55
()6 ()21 ()42 ()42
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Q.1

Q.2

Q.3

Q.4

Q.5

Q.6

DPP. NO.-40
[SINGLE CORRECT CHOICE TYPE] [4x3=12]
-1, .x
J Lx(e) dx is equalto:
€
1 cot™!(e¥) 1 cot™'(e*)
(A) Eln(ez"+1)——x+x+c (B) Eln(ezx+1)+—x+x+c
€
1 ! (e* 1 (e
© 2mE+n-2E) he Dy tmE s )
2 e 2 e
1 2
I=J. (12 f/ ) " dx is equal to
o (1+x7)VI+x
A) = B) —= C) == D) ™2
(A) 5 ( )4\/5 ( )2\/5 (D) >

The graph of the function, cosx cos (x+2)—cos*(x+1) is
(A) astraight line passing through (0, —sin’ 1) with slope 2
(B) astraight line passing through (0, 0)

(C) a parabola with vertex (1, —sin’1)

(D) a straight line passing through the point (g,—sin 21) & parallel to the x—axis.

If (6x>—5xy+y?) (x*~y*+2x)=0 and /= Limd—y, then sum of all possible values of / is

x—0 X

(A)3 B)5 ©6 (D)7

[INTEGER TYPE] [2 x5=10]

ax” +sin(bx) +sin(cx) +sin(dx) _

Ifa, b, c and d are real constants such that Lim

8
x—0 3x2 +5x* +7x8 ’

then find the value of (a+ b+ c +d).
Let f(x) and g (x) be twice differentiable functions satisfying f (x) = x g (x) and

g'(x) =f(x),whereg(x)#0 V x e R. If f'(x)= g (x) - h(x), then find the number of roots of the
equation h(x)= e*.
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[SINGLE CORRECT CHOICE TYPE] [4x3=12]
x*+1 B
Ql If | —/—— dx=Al | x|+ — *c, where ¢ is the constant of integration then
x(x2 +1)Z 1+x

(A)A=1; B=-1 (B)A=-1;B=1 (C¥A=1;B=1 (D)A=-1; B=-1
[Sol. 5. 4oscadd and subtract 2x? in the numerator]

psin 2x + (1 —cos 2x)

Q.2 If Lim =1, then p is equal to
x—0 X +tanx
(A)0 (BH) 1 (©)2 (D)2
. psin2x+(1—-cos2x) _ 0
[SoLy7geqsc  Lim ttanx =115 form
2p(sin2xj+(l—cos2xj
2p+0
. Lim 2x X Joyp o R o =1 Ans]
x—0 ( tanxj 1+1
1+
X
(x+1)(x+2)* ,
Q3 Iff(x)= 3 7 then f'(0) is equal to
(x+3)(x+4)
(A%)0 (B)£(0) (C) 2£(0) (D) 4£(0)
[Soly30moqse M fX)=Mm (x+1)+2n(x+2)-3Mm(x+3)—4n(x+4)
differentiating we get
f'(x):1+2_3_4
f(x) x+1 x+2 x+3 x+4
w—lJrl 1-1 f'(0)=0A
= £0) -1-1 = f'(0)=0 Ans.]

Q.4  Ifnumber ofsignificant digit before decimal in 264 is a and number of zero's after decimal and before
first significant digit in 3" is b, then b—a is
(here log,,2=0.3010, log,,3=0.4771)

(A%)3 (B) 4 (€)6 (D)1
[Sol yenogsc  l0gp2%* =64 x log; (2 =19 +0.264
a=19+1=20

and log;, 37" =50 x log,,3 =50 x 0.4771 =-23.855 =24 + 0.145
S b=(24+1)=23
L b—a=3. ]
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[SUBJECTIVE] [2x5=10]

. qa . [ 2x g X
Q.5 (a) Lim tan ]—2 , where acR ; (b) Plot the graph ofthe function f(x) = Lim (— tan 1—2)
x—0 X t—0 T t

[Ans. (a) t/2ifa>0;0ifa=0and —n/2 ifa<O0; (b) f(x)=|x]|]

[Sol. (a) Lim tan_li2
81068/lcd/SUB x—0 X
f <0 1=~
or a ==
fC >0 [= z
or a =5
for a=0 /=0

. [ 2x gX ) > xiO_
(b) fix)=Lim|—~tan" = |=|0 x=0=|x| Ans.]

t—0 —X x<0

1= of™)
Q.6 Let f be a function defined implicitly by the equation leW =x and g be the inverse of f.
+e

If g"(In3)—g'(In3)= % where p and q relative prime numbers then find the value of (p +q).

[Ans. 25]
1-e'™ — _ _
[SOl.50791 /mod mzx = f(x)ZIH(E Domain of f(x)is (-1, 1)
f'(x)= L & - <0 f(x)isd i
(x)——l_X lix 2_1 = f(x) is decreasing
-1
fx)=m3 = X=7
' = L 'l 2 — 1 — 1 ___3
g(y _f'(X) = g(n )_f' -1 - -8 8
2 3
-1
f"
H( ) f"(x) : "(l 2) ( 2 ]
g = =a/ B glnz)=——"—""-""13"
tC) ( ,(_1]]3
Tl -
2
. 4x
f"(x)= (x2—1)
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3 3
o g'(n2)—-g'(n2)= E - (?) = 16

S ptq=25 Ans. |
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Q.1 [3+3=6]
- 2x+2
@ [sin ( - ]dx. [Ans. (x+ 1) tan 20D 2 i 18x +13) + €
Vax? +8x+ 13 4
dt
[Sol.g065/inde/suB I:J‘sin_1 _ X2 dx = 2x+2=t = dx = EY
(2x +2)2 +9
— ljsin‘l{ : }dt] —  t=3tan® ;  q=tam!(t3)
2 V2 +9 ’
=  dt=3sec’0dd
= %J‘sin_1 (sin 8)3sec” 0dO = %j@Bsecz 0dx
3 ) 3 2 d(e) 2
=3 I -sec” 6d6 .. Intergrated by parts = E{GISGC GdG—I[EISGC 6do |d6
= %[E)tan@—jtanede] =(xt1) tan‘lz(XTH)—%Ensz +8x+13) + C Ans.]
b | XA g Ans. C—In(1 1 1
— —m(l+x+DeN- T
® ka2 [Ans. C=n(1+(c+ De™) =1 /e ]

[Sol.

-2x

e "x(x+1 X . gaX
| I=f x(x +1) - =I x+D 4 :J-(X+1)e xe * o
81076/inde/sub (

e (I+xe™ +e ) 1+(x+1)e"‘)Z (1+(x+1)e™)?

put x+e*=t = [F(x+De*+e*]dx=dt = e ¥(—x)dx =dt
t(—dt) tdt 1+t—1 dt 1

_ _ _ dt _ _

I_I(1+t)2 __I(1+t)2 __'[(1+t)2 t__U(l+t) I(1+1;)2dt]

1
=C—ln(1+t)—m

1
=C-m(l+(x+1)e*)— ———— Ans. ]
I+(x+1)e™

[SINGLE CORRECT CHOICE TYPE] [5x3=15]

Q.2qe Number of integral values of a so that the graph of f{x) = x> -2(4a — 1)x +(15a>—2a—7) is

completely above the x-axis is

(A*)1 (B)2 )3 (D)4
445/dpp x?—2(4a-1)x +(15a>-2a—-7)>0

it (i) coefficient of xX>>0 and (ii) discriminant < 0

Now, D=4 (4a—1)*> — 4(15a>-2a—-7)<0

= 16a>+1—-8a—15a>+2a+7<0

[Sol.
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= a?—6a+8<0
= (a-2)(a—-4)<0
= 2<a<4.
. The only integer satisfying the conditions is 3.
Hence number of integral values of a are 1. Ans.]

. X2 +3x45 .
Q.3 If Lim PRI exists then
xo® 4X +1+x
(A) k=2 (B) k<2 (C)k>2 (D¥) k >2

3 5
I+=+—

. X
[Sol4speasc /= Lim 4+1—zk—2

sz

for existence of limit k—22>0 = k>2 Ans.]
Q.4 Iff(x)=x*:e*thenf'(1)equals

(A)1 (B)e (C¥) 2e D) 5

[801'328/mod/SC f(x) =xX.-eX = eXIng - eX = ex(logx+ 1)
f1(x) = exloex D - ((logx +1)+3]= X e (log x +2)
X
f'(1)=2-(1) - e=2e. Ans.]

Q.5 If f:[1,10] > Q (where Q is the set ofall rational numbers) is a continuous function

10
and f(1)= Lim([ X } + [ it D , then the value of Y tan™'(tanf(r)) is equal to

x—0\ | sin X X =

[Note: where [y] denotes greatest integer function less than or equal to y.]
(A) 10 (B)20 (C*)20-10m (D) 10— 20
[Sol.gygrease - f(1)=2 and f(x) = constant

10 10 10
Ztan_l(tan(f(r))) = Ztan_l(tan2)= 2(2—75) =20-10n Ans.]

r=1 r=1 r=1
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Q.6  List -1 contains the function and List-1I contains their derivatives at x = 0.
Select the correct answer using the codes given below the list.

List-I List-11
P)  fix)= cos_l( 2X2j 1 2
1+x
(Q  g(x)=cos'(2x*~1) @ 3
2
®  he)=sin"| . s 3) -2
1+x
-1 3X—X3 .
(S) k(x) = tan 5 4) non-existent
1-3x
Codes :
p Q R S
A 3 4 4 1
B*) 3 4 4 2
© 4 3 2 1
D) 2 4 4 2
[Sol.99001/meamtc
P f cos_l( 2x ) r_ sin_l( a }
®) () = 1+x%) 2 1+x2
— C —1 ' — _ —
f(x)= 5—2tan X, —1<x1, So,  '(X),x—0 = 12 =-2.
(Q g®=cos'(2x*~1)
g'(x)= _ 4(x) So, g '(0)= non-existent.
J1-(2x2 1)
1—x2 - 1-x2 E+2tan_1x, —0<x<0
R) h(x)= sin_l( 2] = ——cos_l( 2] = i
I+x 2 I+x ——2tan_1x, x>0
2
Ash'(0) =2and h'(0") =-2
So, h'(0) =non-existent.
4 3x—x%° -1 1
S k (x) = tan ™! =3tan'x, —<x<—
S  k@® [1_ =~ ] NEREN

k'(x):1+xz. So, k'(0)=3 Ans. ]
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[SINGLE CORRECT CHOICE TYPE] [8 x 3 =24]
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Q.1 The value of integral j (1 t?n X i cot? (x + %n dx isequalto
+ tan x

(A) ¢ tan (%— X) e (B*) ¢ tan (x —%} e

3n 3n
(C) e* tan (T_X) +C (D) e* tan (X _T) +C

where C is constant of integration.

2tanx 5 T 2tan x T
—|e* +tan” | x—— | [dx = [e* L e
[Sol.g/ngesclet 1 j (1+tanx ( 4D je (1+tanx+sec [x 4] de
ZJGX tanX_1+secz x —= | | dx —jex tan(x—£]+secz(x——] dx
1+tanx 4 4 4

T
= e¥tan (X—Z) +C ]

Q.2 If a, b, c, d are positive real numbers such that a+b+c+d=2,then M =(a+b)(c+d) satisfies the

relation :
(A*) 0 <M< 1 B) 1 <M<L2 (C)2<M<L3 (D)3 <M<4
[801'202/seq/SC [ JEE 2000, Screening, 1 outof35] |

2X

1
Q3 J-x—e dx equals

7 X2 _ er
1
(A)2 (B)In(e2—1) (C*) S(@=1)  (D)e-I
1 2x
1 r2x-2e¢
[Sol.5304epsc EI 2 _ o2 dx

0
Putting x*>—-e?*=t
(2x —2e*) dx =dt

T8 L) = e i)o)-

-1

In (62 —1). Ans.]

N | —
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2
Q.4 Forthecurve xy+y*=1, =7 is equal to
dx

Ay —Y B 2xy +2y - 2 5 2X +2y?
(A) X+2y ( )(X+2y)3 (€ (X+2y)3 ( )(X+2y)3
[Sol 1y measc Xy +¥* =1
dy y dy -y
= X x 7Y 2yd 0= dx  x+2y

—dy 2dy
&y ) (X+2Y)(dx]+y(l+dx] ) : (x+29)y . o
dx? (x+2y)° (x+2y)% | x+2y T X+2y

B 1 iy 2y | 1 2xy + 4y —2y?
(X+2y)2 X+2y (X+2y)2 X+2y

1 2y (x+y)| _ 2(xy+y)
= 3 = 3 = 3 . Ans.]
(x+2y) X+2y (x+2y) (x+2y)
cos3x 1 b sin 3x i
Q.5 = — for some angle x, 0 <x < —, then the value of —; for same x, is
COSX 3 2 sin X
A* U B a O1 D 2
(A% 3 (B) 3 (©) (D) 3
Sol Consid sin3x  cos3x  sin3xcosx—cos3xsinx  sin2x _ sin 2x _
[Sol.43/pp.1/5¢ Comsider, sinx  cosx sin X cosx ~ sinxcosx . sin2x
sin3x 1
SO : - = =2
sin X 3
sin 3x _2+l 7 An
o Smx 243 3 Anl

4 3
Q.6 The values for A, B and Crespectively if Lim M exists and is equal to C are
x-l (x—1)sin x

6 6 : =
(A)-4,3,2 B)-43, -~ (O34~ (D*)3,-4, -~
T n : "
Ax* +Bx® +1 (0 )
) Lig 2 +Bx"+1 — form
[SoL79/moassc A (x—1)sin 1x C 0

A+B+1=0 ... (1)
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Put x—1=h =>x=h+1

4 3 4 3 0
LimAGED +BMD’ 41 A(h+D) +B2(h+1) +1 (_form]
h—0 n (—sm nh) - h—0 _rh 0

nh
By L'Hopital's Rule
3 2
-l 4A(+D’+3B(h+1) ( Again 0 form)
T h—>0 2h 0

So,4A+3B=0

Solve equation (1) and (2), we getA=3,B=—4

__1Lim12[(h+1)3—(h+1)2] _

1. 6BM+n-2+D] _¢
— Lim —

= Ans. |
7T h—0 2h T h—>0 1
Q.7 J dx y equals
x (x+1)(In(x +1) - nx)
1 — 10
(A* _ic ®) (n(x+D-mx)"
10(in(x +1)~Inx) 10
1 (In(x+1)-mx)"
© 11inx+)-mx)" *C (D) T tC
where C is constant of integration.
[Sol Let 1= | dx
ol et I=
dx
Put m(x+1)-nx=t = =—dt
x(1+x)
So, 1-— [ 5 1(1} 1 +C Ans.]
0’ =— |57 = - | 1o |= ns.
¢ 100 jo(m(x+1)—mx)"
I-x 0<x<1 2
Q8 Iff(x)= , then Jf(X)dX is equal to
(7x-6)""*  1<x<2 0
03 o 32 oL o 3
(A) B) © 4, (D9
.55
[Sol..s 4epsc Answer is E]
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<ij\ GESRON MATHEMATICS

DPP. NO.-40
[SINGLE CORRECT CHOICE TYPE] [4 x3=12]
-1,.x
Q.1 J‘Lx(e) dx is equalto:
e
1 cot ™! (e¥) 1 cot™'(e¥)
(A) Zl(EeX+1)-——— +x+¢ (B) T Mm(e*+1)+ —— +x+c
2 eX 2 eX
1 (" t
(C*) Eln(ez’url)—co—x(e)—erc (D) —In(ez"+1)+co—(e)—x+c
e e

[Sol.¢ . 4.scIBP taking e as the II function and cot™(¢¥) as the 1% function. ]

1 2
(1-x%) ,
2 1= d It
< {(1+X2)\/1+X4 ? meanatio
T T 1" V2
oF B9 15 © 575 DR

1 I
[Sol.5yg4epsc j ) 1 dx :_J 3
T e
2 X X X

1
X+ —=t = (1——)dx dt
X

X
T sec_lLT)_l[E_E}_L Ans.]
) \/5 5 ~ 2|2 4 —4\/5. ns.

Q.3 The graph ofthe function, cosx cos (x+2)—cos?(x+1) is
(A) astraight line passing through (0, —sin’ 1) with slope 2
(B) astraight line passing through (0, 0)
(C) a parabola with vertex (1, —sin*1)

(D*) a straight line passing through the point (g,—sin 21) & parallel to the x—axis.

[Sol. 67t 1inessc [JEE'97,2] ]

Q4 If (6x*—5xy+y?) (x*—y*+2x)=0 and /= leﬂ then sum of all possible values of / is

Xx—oo dX
(A)3 (B*)5 ©)6 D)7
[Sol,omeasc Y =3%, y=2x and x> —y*+2x=0
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= (x+1)P-y* =1

<ij\ GESRON MATHEMATICS

dy dy x+1 dy ) x+1 dy
2(x+1)=2y—— ——= ——=Lim—F—— ——==+1
(x+1) Y dx = dx y = dx ngi Ix2 4+ 9% = dx
3
/= Limg 2
x—0 dx 1

-1
.. Required sum=35 Ans. ]

[INTEGER TYPE] [2x5=10]

ax” +sin(bx) +sin(cx) +sin(dx) _ \

Q.5 Ifa,b, cand dare real constants such that Lim 5 2 5
x—0 3x“+5x7 +7x

then find the value of (a+ b+ c +d). [Ans. 24]

[Sol.sp7701ca0Mr

ax> +(b+c+d)x—31'(b3 +cd+d)x> +51'(b5 +c’ +d°)x° —71'(b7 +c’+dNHx"+....

Lim
x—0 3x2 +5x% +7x°

Dividing N" and D' by x?, we have

=8 = a=24.

a
for existence of limit b+c+d=0;then L= 3

Hence (a+b+c+d) = 24. Ans.]

Q.6 Let f(x) and g (x) be twice differentiable functions satisfying f (x) = x g (x) and
g'(x) =f(x),whereg(x)#0 V x e R. If f'(x)= g(x) - h(x), then find the number of roots of the
equation h(x)= e*. [Ans. 1]

[Solsp700mea &' ()= F(X) = xg (%)

2 x2

%=x =N ln(g(x))=%+C=> g(x)=k e? v .
i y=1+X
f(x)=x g(x)= kxe 2

X2

f'(x)=ke? (1+x»)=g((x)h(x)
h(x)=1+x?

Now 1+x*= ¢ nl X

only one solution. Ans.

Aliter: f(x)=xg(x)

f'(0=xg' () +gE

£1(00 =xf(x)+g (x)

g0 h ()= g(x) +gX)

= hx)=x>+1 (g(x)#0) ]
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