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TOPIC = INTEGRAL CALCULUS
Single Correct Type

. . 2 . 4 .. .
Que. 1. Let f(x)=sin’ x +sin’ (x +?ch +sin’ (x +?ch then the primitive of f(x) w.r.t. x is

3sin 3x 3cos3x sin 3x cos 3x
@-——+C -, +C (-, +C (@

where Cis an arbitrary constant. (code-V2T3PAQS5)
Que. 2. Ifthe dependent variable y is changed to ‘z’ by the substitutiony =tan z then the differential equa-

+C

- dly 2(1+y)(dyj2. dz | (dzjz
=1+ — — = +k| — |,
tion i 17y’ \dx is changed to T cos”z i then the value of k equals
(a) -1 (b)0 (e)1 (d)2 (code-V2T3PAQ10)
Que.3. [x*/n(ex)dx isequal to (code-V2T5PAQ1)
q
(a) x*+C (b) x./nx (c) c(fmx) +C (d) None
2008 ' v
Que. 4. The value of the definite integral _[ Foo+ex) dx equals (code-V2T5PAQ3)
s (2008)* +1
(a) £(2008)+f(—2008) (b) £(2008)—f(-2008)
©0 (d) £(-2008)—£(2008)
¢ 1 /nx
.S. +‘/ X 1 ode-V2T5PAQ4
Que *!(Jxénx " Jd equals (code Q4)
(@) Ve (b)2e (c) 24/e (d)'2e
Que. 6. If g(x)= .[ cos*t dt, then g(x +m) equals (code-V2T5PAQ5)
0
(a) g(x)+g(m) (b) g(x)—g(m) (c) g(x)g(m) (d) [g(x)/g(m)]
k k
Que. 7. Letfbe a positive function. Let I, = I xf(x(1-x))dx; I, = I f(x(1-x))dx, where 2k—1>0.
1-k 1-k
I .
Then —= is (code-V2T5PAQ7)
1
(a)k (b) 172 ()1 (d)2
8 J‘L has the val 1
Que. 8. 2 m as the value equal to (code-V2T5PAQS)
1 X 1 X
C——arcsec| — —arcsec| — [+C
@ C-jaresee( ) yaresee[
2 _ 2
() C— 16 —x () Vv16—x +C
16x 16x
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Que. 9. If Ixz.e_zxdx S (ax2 +bx +c) +d, then

(code-V2T5PAQ10)
1 1 1 1 1
a=——,b=——,c=— a=——,b=——,c=—
@a== 4 bya==y 27 4
1 1 1
a:__’b:_LC:__ a:Lb:LC:__
(¢) a=—7 : @ >
1 1
Que. 10. If j tan”'x dx= i) In2 then the value of the definite integral J.tan_1 (1-x+x7)dx equals
0 0
L e
(a) /n2 (b) Z+€n 2 (c) Ny /n?2 (d)2/m?2  (code-V2T5PAQI1)
n 2
Que. 11. ITQEI x"dx equals (code-V2T5PAQ12)
0
1
(@)1 (b)2 © 5 (d) 4
X 2
Que. 12. If f is continuous function and F(x) = J‘((Zt + 3).If (u)dujdt then F"(2) is equal to
0 t
(a) —7f(2) (b) 7f'(2) (c) 3f'(2) (d) 7f(2) (code-V2T5PAQ15)
Que. 13. j (x*™)(1+x cos x fn x +sin x)dx_is equal to (code-V2T5PAQ16)
/2
TE_Z b E 4n= nz d E -1
@ (b) 5 © @ >
Que. 14. Let f :[0,0) — R be a continuous strictly increasing function, such that  (code-V2T5PAQ17)

f7(x) = _[t'fz(t)dt for every x > 0. The value of f(6) is
0

()1 (b) 6 (c) 12 (d) 36

1+cotx
Que. 15. If the value of definite integral '[ " sin x dx; i equal to ge~"° 1 pe ™* then (a+ b) equals
n/6

(@ 2-2 () 242 (©) 2322 (d) 2+/3 —+/2 (code-V2T5PAQ18)
t /nx X /nx
Que. 16. Let J =j 7dx and K =j 5-dx_then (code-V2T5PAQ20)
o 1+x o dHx
(@ J+K=0 b)) J-K=0 () JT+K <0 (d) none
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Que. 17. The value of x > 1 satisfying the equation jtﬁn tdt = i, is (code-V2T5PAQ22)
1
(@) Je (b)e (©) ¢? (de-1
X 2 [1+ 4
Que. 18.If F(x) = If (t)dt where f(t)= I 9 du then the value of F"(2) equals (code-V2T5PAQ23)
u
1 1
7 15 15417
@ 5 Nt (b) a7 (©)~/257 (d) P

X b
Que. 19. Let f be a continuous function on [a,b]. If F(x) = (Jf(t)dt - Jf(t)dtj(b; —(a+ b)) then there exist

some ce (a,b) such that (code-V2T8PAQ6)
(a) If(t)dt = [t (b) jf(t)dt ~[f(dt=f(e)(a+b-2c)

c b c b
© jf(t)dt—jf(t)dt:f(c)(zc—(a+b)) ) jf(t)dt+jf(t)dt:f(c)(zc—(a+b))

n/2
Que. 20. The value of the definite integral 1= J. e* {cos (sinx)cos’ %+ sin (sin x )sin’® %} dx, is
0

7/2

1 . .
() E[en/z (cosl+51nl)—1] (b) 62 (cosl+sm 1) (codeV2T10PAQ2)
1 mz en/2 .
(c) E(C cosl—l) (d) 5 [cosl+sinl—1]
1 R/Z . enlz )
() E[C (cosl+sml)—l] (b) > (cos1+sinl)
1 - en/2 .
(c) E(C cosl—l) (d) 5 [cosl+sinl—1]

Que. 21. Atank with a capacity of 1000 liters originally contains 100 gms of salt dissolved in 400 liters of
water. Beginning at time ¢ = () and-ending at time,¢ =10 minutes, water containing 1 gm of salt per
liters enters the tank at the of 4 liters per minute, and the well mixed solution is drained from the tank
at arate of 2 liter/minute. The differential equation for the amount of salt y in the tank at time t is

dy y dy y
=4~ Yy i
@ 5 400+ 2t ®)75 00+ ¢ (code-V2T11PAQ2)
dy y d
b AR - Y _ 4 Y
© ar ~ " 200(t+2) @ 4 =* 500+
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Que. 22. Let y = y(t) be solution to the differential equation y'+ 2ty =t*, then limY 1S (code-V2T11PAQ4)
y=y q y'+2ty om

(a) zero (b) % (©1 (d) Non existent.

Que. 23. The area of the region bounded below by y =sin™' x, above by y =cos™ x and on the left by y-axis,
is

(@ 2-1 (®) 22 (©) V2+1 (d) 2 (code-V2T11PAQ7)
2
Que. 24. |, /4 X dx is equal to (code-V2T13PAQ20)
—X
0
T T
@ (b) 5 =1 © 71 @ n-2
2
Que. 25. If f x*A/4—x* dx has the value equal to kg then the value of k equals (code-V2T14PAQ20)
-2
@0 (b)2 (c)8 (d)4
q
Que. 26. Let J' % :lgn[l X ).}-C where p,qre N and need not be distinct, then the value of
XTT4+X P +x"
(p+q+r)equals (code-V2T14PAQ25)
(a) 6024 (b) 6022 (c) 6021 (d) 6020
/2
Que. 27. [ (sinx)"(¢n(sin x)+xcot x)dx is (code-V2T17PAQ7)
0
(a)—1 (b)1 ()0 (d)Indeterminant
P’y 12
Que. 28.Let y=/n (1 +cos x)2 then the value of el + 72 equals (code-V2T17PAQS)
2 4 —4
(@0 (b) 1+ cosx © (I+cosx) () (1+cosx)?
p dx
Que. 29. The value of definite integral im 18 (code-V2T18PAQ1)
(@) /2 (b) n/4 (¢) n/8 (d) n/16
d2
Que. 30. The expression y’ d—x}; on the ellipse 3x* 4+ 4y* =12 is equal to (code-V2T19PAQ5)
9 9 4 4
OF (b) = ©'5 @
Que. 31. The value of the definite integral ]. X |Sm X| dx(ne N) is equal (code-V2T19PAQ6)
o 1+ |cos x|
‘min?2
(a) n’n/n?2 (b) nm*/n?2 (¢c) nm/n2 (d) 1 5 1
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Comprehesion Type

# 1 Paragraph for Q. 1t0 Q. 3

Acurve in represented parametrically by the equations x =e'cost and y =e'sint is a parameter. Then

1. The relation between the parameter ‘t” and the angle o between the tangent to the given curve and the
x-axis is given by, ‘t’ equals (code-V2T4PAQ1,2,3)
T T T T
——0o —+o o—— ——0o
(@) 5 ® (c) 0= @

d’ ) .
2. The value of ﬁ at the point where t =0 is

()1 (b)2 (c)—2 (d)3

3. If F(t) = j(x +y)dt the point the value of F(g) —~F(0)is

(@)1 (b)-1 (c) e’ (d)0
# 2 Paragraph for Q.4 t0 Q. 6

Let f (x) is a derivable function satisfying Xf(X) —If(t) dt=x+ én( VX +1- X) with f(0)=/n2.  Let
0

g(x) = xf '(x) then (code-V2T4PAQ4,5,6,)
4. Range of g (x) is

(a) [0,%) (b) [0.1) (©) [Leo) (d) [~ee,e0)
5. For the function f which one of the following is correct ?

(a) fis neither odd nor even (b) fis transcendental

(c) fis injective (d) fis symmetric w.r.t. origin.

1
6. J.f(X) dx equals
0

(@ Mm(3+2v2)-1 (b) 2m(1%42)"  (©) m(1+42)-1 (@)1

# 3 Paragraph for Q.7 t0 Q. 9
Suppose a and b are positive real numbers such that gp =1, Let for any real parameter t, the distance

from the origin the line (aet ) X+ (be“ ) y =1 be denoted by D(t) then (code-V2T16PAQ4.5.6)
1
7. The value of the definite integral 1= J > is equal to
2 (D(D))
el -1 a’ e +1 b? e ~1( , b’ e +1(,, a’
b2 — 247 + — b +—
(@ ( +ez) () [“ezj © [ (@ | b
8. The value of ‘b’ at which Iis minimum, is
1 1
(a)e (b) - © (d) Ve
9. Minimum value of I is
1 1
(@) e-1 (b) e~ (©e (d) et
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Assertion & Reason Type

In this section each que. contains STATEMENT-1 (Assertion) & STATEMENT-2(Reason).Each

question has 4 choices (A), (B), (C) and (D), out of which only one is correct.

Bubble (A) STATEMENT-1 is true, STATEMENT-2 is True; STATEMENT-2 is a correct
explanation for STATEMENT-1.

Bubble (B) STATEMENT-1 is True, STATEMENT-2 is True; STATEMENT-2 is NOT a correct
explanation for STATEMENT-1.

Bubble (C) STATEMENT-1 is True, STATEMENT-2 is False.

Bubble (D) STATEMENT-1 is False, STATEMENT-2 is True.

Que. 1. Statment 1: Let f(x)= J.\/ L+ t>dt is odd function and-g(x) =T '(x) is an even function.
0
because (code-V2T10PAQS)
Statement 2: For a differentiable function f(x) if £'(x) is an even function then f(x) is an odd
function.

Que. 2. Statement 1: The solution of (y dx —x dy) cot[fJ =ny’ dx is sin [EJ = ce™ (code-V2T11PAQ11)

y y
because
Statement 2: Such type of differential equations can only be solved by the substitution x = vy.
Que. 3. Consider the following statements (code-V2T16PAQ10)

Statement 1 jdX—X_T— L2
atemen M T T -, T
-1X2 -1 . 3 3

because
b
Statement 2: If fis continuous on [a,b] then If (x)dx =F(b)—F(a) where F is any antiderivative of f,

thatis F'=f.
More than One May Correct Type
Que. 1. Which of the following definite intetgral(s) has/have their value equal to the value of atleast one of

the remaining three ? (code-V2T4PAQ13)
9 ' ¢ t/2)+sin(t/2
() J. ‘/1+S%nt.costdt (b) j cos(t/2) s%n( ) costdt
2. V1-sint 2.\ cos(t/2)—sin(t/2)
0 2 2
t .t x—1
c cos—+sm—j dt d dx
()_7{6( S *sins @ [ 5=
Que. 2. Which of the following definite-integral vanishes ? (code-V2T4PAQ16)
2 4 2
x"—1 (log,2)
dx(ne N logy 2 —~———— |dx
) 1'/|.2 —dx(neN) (b) ! { g )

(c) j. isin(x —%de

N2

(d) jcosmx.sin nx dx, where (m,neI) and (m—n) is even integer.
0
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1
Que. 3. The function f is continuous and has the property f (f(x)) =1—x for all xe[0,1] and J= If (x)dx
0

then
1 3 1
(a f (Zj +f (Zj =1 (b) the value of J equal to 5 (code-V2TSPAQ14)
1 2 "2 sinx dx
(c) f 3 I 3 =1 (d) J. ———————— has the same value as J.
o (sinx +cosx)

Que. 4. The differential equation corresponding to the family of curves y= A cos(Bx+D), is

(a) of order 3 (b) of order 2 (c) degree 2 (d) degree 1 (code-V2T11PAQ13)
d
Que. 5. jﬁ equals (code-V2T17PAQ13)
ztaln"1 [2X2 +1J+C 1 _tan‘1 [2X _lj—tan‘l (—2X +1j_ +C
@3™ s ® BB )
itam_1 —2X2+1 +C i_tan_l[2X_1j+taln"l(2x+lj_+C
© 7 S SN I W Nl

where Cis an arbitrary constant.

d’y (dy) d
Que. 6. If the independent variable'x is changed to-y then the differential equation X b (_yj .

dx? dx dx
. d’x ((dx :
is changed to XF(d_J =k where k equals (code-V2T17PAQ16)
y y
dx
(@) 0 (b1 (©-1 (d) dy
Que.7. Let L=1lim J ln% where ae R then L can be (code-V2T19PAQY)
n—ed 147X
o
(@) m (b) > ()0 (d)1

Subjective Type (Up to 4 digit)

1
1
Que. 1. If the value of the definite integral Izom C,x™.(1-x) dx is equal to 1 Where ke N. Find k.
0

(code-V2T18PDQ2)
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[SOLUTION]

Single Correct Type

Que. 1. D. Note that

. . 27 . 41 . 3 . 3 27 . 3 41 3.
Sin X + Sin X+? +Sin X+? =0 = sin” X +sin X+7 +Sin X+? =_ZSIH3X

3¢. 3
(a+b+c=0 = a3+b3+c3=3abc) —Zj51n3xdx=cos el
d dz
Que.2. D. Given y=tanz e o A N U W 4 )
dx dx
d’y , d’z dz.d ) , , dz dz d, ,  dz
No —=sec’z.—+—.—(sec” z using productrule] =sec z.—+—.—(sec” z).—
W dx? dx*  dx dx( ) &P ] dx?  dx dz( )dx
d’y , d’z (dz ? )
—==gsec z.——+| — | .2sec” z.tanz
X I g | CSeC Em@nZ 2)
2(1- ? 2(1+t g :
Now 1+ ( Z)(ﬂj :1+$.sec4z.(ﬂj :1+2(1+tanz).seczz.(ﬂj
I+y" \dx sec” z dx dx
2 2
=1+2se02z(%j +2tanz.se02Z(%j ...................... (3)
dx dx
From (2) and (3) we have RHS of(2) = (3)
2 2 2 2
sec? Z.d—§=1+ZSCC2Z(%j = d—izcoszz+2(%j = k=2
X dx dx dx
Que.3. A I=.fxx (fnex)dx:jxX (I4+ /nx)dx Let t=x" =e*™ :%:xx (I+¢nx)dx
X

= 1=jdt=t+c:xX+c

_ 0+ (%)

4. B. 1
Que a*+1

dx;use Kingandadd =  Result

—a

Je
¢ 2t dt
Que.5. C. I=Il+£nxdx put x/nx=t> = (nx+1)dx=2tdt= I= =—=2Ve
1

x /n x 0 t
Que.6. A. g(x+m)= I cos4tdt=J‘cos4tdt+ I cos4tdt:g(x)+jcos4tdt:g(x)+g(n).
0 0 X 0
k k
Que.7. D. L= J xf (x(1-x))dx;I, = _[ £(x(1=%))dx Using King
1-k 1-k
k k k I
L= [ A=K (x(=x))dx = 2L, = [ f(x(-x))dx =2, = [ f(x(1=x))dx =1, .. =2
1-k 1-k 1-k 1
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1dt
1 2 ¢ -tdt
dx put x-t—zdt—j——j

Ll Jiee =1 7416t -1
t t

1
Qlle. 8. C. J.XZ [16_X2

1 rudu u 16—x’
166 —1=u;32t dt2u du; tdt=— =——|—=-—+C=- +C.
Let 6 u’; 32t dr2u du; 16du 167 u 16 16 x
Que.9. A J'xz.e’“dx:e’“(ax2+bx+c)+d differentiating both sides, we get
x*e =™ (2ax+b)+(ax2 +bx+c)(—26_2") =e ¥ (—2ax*+2(a—b)x +b—2c)
= a:—l,Z(a—b):O,b—2c:0 = a:—l,b:—l,c:—l.
2 2 2 4
1 ( 1 T 1
Que. 10.A. I=[tan'Q-x+x")dx = cot‘(—jdx: ——tanl(—j dx
;[ ( M ;[ 1—x+x’ J. 2 1—x+x°
1 1
ZE_Jtan—l(;Zjdxzﬁ_ ran ! [ XHL=X g
2 9 1-x+x 2 0y l—x(l—x)
1 1 1
=2 | [tan xdx + [ tan” (1-x) dx :E—zjtan*xdx:f—z{f—lfnz}zfnz.
2 |d ) 2 2 4 2
n Xn+1 2 n 2n+1 1
lim—. =lim—. = lim 2. =N
Qlle. 11. Bo oo 2n n+1:|0 oo 2n n+1 N—>o0 1+(1/n)
2 2
Que. 12.A. F'(x)=(2x+3)j f(u)du .- f"(x):—(2x+3)f(x)+(j f(u)duJ.2
F'(2)=-7f(2)+0 =  —Tf(2).
Que. 13.C. Integrand is (x™*x)' : J.(X““‘ x)—x““x7t —'n-EI_ _® _dn-w
. . . g . e . . o . 22 4 4

Que. 14.B. Given f’(x) :Jt.fz(t)dt differentiating, 3f*(x)f'(x)=x f>(x) = f(x)£0 = f'(x) :%;
0

2

f(x)=%+c But f(0)=0 = C=0 = f(6)=6.

/4
Que. 15. A. J e (cosecx +cotxcosecx)dX; wput | —x= dx==di
/6
/4 —-n/4
I e' (—cosec(t)+cot(t).cosec(t))dt = J e' (cosec(t)—cot(t).cosec(t) )dt
-n/6 -n/6

=e' cos ec(t)]::::: =—J2¢ *+2e ¢ = 2e6-+2¢* = a+b=2-4/2.
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Que. 16.A. J+K= (XH)andx:J XdX  gpart x:% = J+K=-(J+K)= J+K=0.

o 1+x° o X2 —x+1

x 2 ¢ X 2 27 2
Que. 17.A. Izjtfntdtzfnt.L —lj.l.tZdtzx—fnx—l v :xﬁnx_l[xz_l]:l
\ 2| 24t 2 1 4 4

| 2| 2
x*mx 1,
——X
2 4

NI+82t 241+t
T (1)

t

=0 = [2€nx—1]=0(asx>1):>€nx:% = x=1le.

Que.18.C. f'(t)=

Now F(x)zjf(t)du = Fx)=f(x) = F®)=") = F'Q)=f(2)
Form (1) £'(2) =256 +1=+/257 .
Que. 19. B. Given F() = ( [fde=fr dtj(dx—<a+b>) ........... )

as f is continuous hence F(x) is also continuous. Also put x = a.

b b b
F(a)Z(—J.f(t)dtj(a—b)=(b—a)If(t)dt and putx=b F(b):Uf(t) dtJ(b—a)

hence F (a) = F(b) hence Roll’s theorem is applicable to F/(x)
.. dsomece (a,b) suchthat F'(c)=0

Now F'(x)= 2Uf(t)dt—jf(t)dt]+(2x—(a+b))[f(x)+f(x)] =0

F'(c)Uf(t)dt - j £(t) dtj =f(c)[(a+b)—2c]

/2
Que. 20.A. 1= I e* {cos(sin x)(HCZOSXj+sin(sinx)(1—c20nj}dx

0

/2

= I e* [{cos(sin x) +sin(sin x) } + cos x { cos(sinx) + sin(sin x)} Jdx = l[e’”z (cosl+sinl)— 1]
2 .
0

£(x) f'(x)

dy y Y
= —(1)4)- 2%4¢
Que.21.B. (D4 (400+2J 200+t

dy y y
= ()@)- 2=4-
Que.22.B. (D4 (400+2J 200+t
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/2 /4 y“ﬂ:
Que. 23. (B) nj4cosydy+ ! siny dy w
= sin y12 —cos yI;* =
-HHE
U V2 2 0 PirE
:2_\/5. sin~tx
7’ §in@ T sin?
Que.24. D. x=4sin"0 = dx=8sinB.cos0dd = 1= J 8sin'0.cos 0dO =8 Jsm 6do
5. 2cos0 0
/4 1 /4 P 1
J 2sin’ 9d9=4{9——sin26} :4{———}:7&2.
0 2 0 4 2

/2

2
Que.25.D. 1=2 j x*A4—x%dx put x =2sin® = 128 j sin* Bcos? 0d6. Use Walli’s formula to get 47.
0 0

dx X7 +1-x

2007 2007 1 X 2006
Que.26.C. 1= J X(Xzom +1) - .[ x(x27 1) dx = J‘[;_Wjdx

1
k=/n X—W€(1+xmm)

/n x2%7 —€n(1+ X2007) 1 [ 2007

2007 = 5007 " 2007J+C = p+q+r=6021.

T+x

/2

=l=lim(sinx) =1=1=0

x—0

/2

Que.27.C. I=] %((siHX)x)dxz(sinX)x

0

0

i 1+ o
Que.28. A. y=2/n(l+cosx) = vy, RN y,=—2 (I-+cosx)cos x szx( sinx)
1+cosx (1+cosx)
1 _2 (zn(l-*—cosx)2 2 2
:_2 COSX + — . ze—y/Z :2.6 2 == . y +_:O,
(1+cosx)’ | (l+cosx) (1+cosx) P
I:j—dx _j x 1 -
Que. 29. B. _1(1+ex)(1+x2) (1) __11+e"x Tk (using King)
1
I:J dx )
_1(1+ex)(1+x2) (2) adding (1) and (2)
k (1+e")dx

_ _ dx dx
21_'[(1+ex)(1+x2)_;[1(1+x2)_ l(HXZ)

-1

1
_ dx () =
I_I(1+x2) tan”' (1) =7/4

THE “BOND” |l Phy. by Chitranjanll [IChem. by Pavan Gubrelell [[Maths by Suhaag Kariyall

[convert it into value of definite integral T is same as]



IIT JEE/AIEEE MATHS by SUHAAG SIR Bhopal, Ph. (0755)32 00 000
Teko Classes www.tekoclasses.com Question. & Solution. Int. Cal. Page: 12 of 26

Que. 30. B. Differentiating implicity we have

6x+8yy'=0 and hence y‘=—3—x; 4[yy"+(y')21:_3
4y

differentiating again and substitute for y’ we have

2

9x
3+4( v) +4yy"=0 and hence 3+?+4yy =0

z d’y 3y’ 9x® 3
Ay =2 =0 >t +yy =0 = —(3x* +4y’ )+ y'y"=0
4 4 dx? 416 "¢ 16( Y ) vy

multiplyingby y*, 3y

m 9 . .
but 3x> +4y> =12 and hence'y’y" = — at every point on.the ellipse]

4
|smx|
Que.3L.A. = J Teoos ] (1)
: "T(nm—x |s1nx|
or _;[ 1+|cosx| & +(2)

add (1) and (2)

2l=nw TMdX =2l=n nJ‘Siidx (Usmg J.f )dx = nj.f j

1+|cos x| 1+|cos x|
- n’n 2"j~2 sinxdx J~ sinxdx " "J/- cos xdx
2 0 l+cosx 3 I+cosx | 1+ sin x
=n’mIn(l+sinx)]}* =n’nIn2 © _Ans.
Comprehesion Type
# 1 Paragraph for Q. 1t0 Q. 3
1.-C. 2.-B. 3.-C.
. - dy ) . dx .
(i) y=e smt:>aze[cost+smt] = X =¢€ cost = d—:e[costsmt]
gzm:tana tan(£+tj:tanoc = (E+t)0c = tzoc—E.
dt cost—sint 4 4 4
& sec’ (Z+tj T
(ii) —}2] = = —}2] =2.
dx® e'(cost—sint) dx™
(iii) F(t)zjet(cos‘[+sint)dtzet sint+C = F(gj—F(O)z(em+C)—0:e’”2,
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# 2 Paragraph for Q.4 to Q. 6

4.-B. 5.-B. 6.-A.

X
x -1
@ X f(X)—Jf(t)dt =X +€n( Vx*+1 _X) differentiating xf'(x) =1 (x) Sy VAL
0

(\/x2 +1 —X)
= xf'(x)=1- ! ;
1l range of g(x)=xf'(x) is [0,1).
x*+1-1
fX=——mm = f'(x)isodd — f(x) is'even.
xvVx® +1

=>fx)=/n(x)-1,

. . 1 1 dx dx
Integrating (1),1.e. f'(xX)=—- = fx)=|—— | ——
grating (1) ey eyl d Ll el By s

dx 1+x "
[=|———;putx=tan® = dx =sec’d0
where Ixm A 2
2 / 2_
I:I—sec 6d6 =J.cosecede=£n(cosec9—cot9):En Ni+xT -1 +C
tan OsecO X
2_
t(x)fmx—fm| X0 f(x)=€nx—£n[;j+c
. NE

(0 =m(VI+x> +1)+C; put x=0f0)n2 = fO)=m2 = C=0

— £(x) :En(\/1+ X’ +1).

1 1
1
Now f(x)dx=|1 .Kn( jdx
'([ J.“ x> +1

01
%/—/
1

: : 1 1 1
integrating by parts  f(x).x] - [ xf'(x)ydx=f(1)— (1— de
]0 '[ '([ Vxi+l

0

1

=£n(l+ﬁ)—[x—£n(x+mn; =£n(l+\/§)—[x—€n(x+mn

0

=fn(1+ﬁ)—[{1—£n(1+\/§)—{0}}} =2n(1++2)-1=fn(2+242)-1.
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# 3 Paragraph for Q. 7t0 Q. 9
7. C. 8. D. 9. B.

(0,0)

D()

‘ 1 ‘_ 1 1
‘(aet)2+(be't)2‘_\/a2e2‘+b2e'z‘ - (D(v)*

1 2 2ty 12,2t 22 122 2 12
I:J'(azezt+bze—2t)dt:{a € _b e :l :(a e" —b’e j_{a b J
0 2 2 2 2

0

line

) D(t) = — (3262t +bze—21)

(aeh)x + (be )y =1

2 2 l) 2
:az(ez_l)_bz(e—z_l):a (e —1)+e—2(e 1)262—1 " b_2
2 2 2 e’
1 N t I—l:>I—ez_1 a’+ ! _e2—1 a—i2+Z I i ini if a—i
(i1) oW pu . > 22 > ” . 1S minimum 1 ”
= az—l = a—L = b=+/e
e Je '
=12 1
(ii)) and I, =8 Tt -
2 e e
Assertion & Reason Type
Que.1. C. If f(x) is odd = f'(x)__is.even but.conyerse is not true
eg If f'(x)=xsinx | then | f(x)=sinx—Xxcosx+Cs = f(—x)=—sinx+xcosx+C
= f(x)+f(—x) = constant which need not to be zero

For S-1: f(x):J.x/1+t2dt; g(x)=+1+x> f(—x)=_j 1+dgt=-y = f(—x)—j\/1+y2dy
0

0 0
f(x)+f(-x)=0 = fis odd and g is obviously even.
Que.2. C.

¢ dx .
Que. 3. D. J.? does not exist.
-1

More than One May Correct Type
Que. 1. A,B,C,D. Note that theintegrand in A,Band C allreduces to (1+sint)

0
3
I= 1+sint)dt=t—cos ()1[: -1)— —E—cos£j=—1+ﬁ+—
J.( ) ]’E L ( 6 6 6 2

-n/6

‘ /x—l
NOW, D= J 3—x dx Put X =cos’0+3sin’ 0 .. dx=4sinBcos 6 dO
3/2
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3 . 2 1 T
X== sin“ 0 =— = 0=—
when 2then > 6

. 1 -
when x=2 then ssz:E = 8=

/4

-

/6
- E—l _ E_ﬁ :E_1+£ =A,B,C,D.
2 3 2 6 2

Que.2. AB,C,D.
(A). Put x=1/t and add to get result

‘ N /4
Slne,4sin60056d9=ZJ (1_cosze)de=2{6—%sin29} =26—sin26]52

cos 6 /6 /6

4
/m2 /n2 1 1
B). —_— dx if f(xX)=— =>xf'X)=—
(B) -[(Enx ﬁnzxj (X /n x (x) /n*x
4
r=m2| 2| 2mal A% o
/mx R /m4 /n2

©). xz%:dxz—tizdt

1/2 1 1 1/21 1 2 1 1
I=jtsin(-—tj(——2jdt: J—sin(t——jdt=—'|.—sin(t——jdt=—l =  20=0 = [=0.
4 t t t t it t

/n?2
Alternatively for (C); put x=e' =1 J' sib (et et )dt —( (odd function)

=/n2

(D). %E[ZSin nx.cosmx dx = %U sin(n+m)x +sin(n —m)x de

0

__l(cos(n+m)x+cos(n—m)xjn__l{ 1 N P11 }_0

2 n+m n—m 0_ 2ln+m n-m n+m n-m|

Que.3. ABD. Given f(f(x))=-x+1 replacing x—-fx) = f(f(f(x)))=—f(x)+1
= f(l-x)==f(x)+1 = fX)+f(1-x)=1 e 1 = (A)

1 1
Now J= If(x)dx = If (1-x)dx (Using King)
0 0

1 1 1
25 = [(F(0)+f (1-x))dx; 2J—'([dx—1 = TEo

0

Que.4. AD. y=A[cosBxcosD—-sinBxsinD] = y=C, cosBx+C,sinBx ............ (1)
(AcosD=C,;—AsinD=C,) = y=BC,sinBx+BC,cosBx = y, =—BC,sinBx +BC, cos Bx

d? dy d?
= =-B’(C,cosBx+C,sinBx) = y,=-B’y = R E N yys—yy,=0 = y—Zz—y.—}z]
y dx” dx dx
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Que.5. BC. 1=~ d -1 dt _12 L e(/2)) 1 (2t
I ¥ FE I 27

t+(1/2))2+(3/4)_5VEtan 2 ) 3 NE
= % tan”' (—ZX\E_ I j +C.
i . I:J' xdx :J- xdx lJ-(X2+X+1)—(X2—X+1)dX
Alternatively : (x4+2x2 +1)_X2 (X2+X+l)(x2—x+1)2 (X2+X+1)(x2—x+1)

l_[ dx _lJ- dx
29 xP—x+1 27 x*+x+1

x—(x/2)), -(V3/2). 2J(x+(1/2))2—(\/§/2)2

1 dx 1 dx
g1l

:itan_1 (—2)( _1]—Ltan'1 (—2X+lj )- L{tan"1 (—2)( _1j—tan_1 (—2)( +1H+C
R el R W = vt el W N
Que. 6. A,CD.

T ndx 1 R (n . J
1= —:—.n(tan nx)' =| ——tan  an
Que.7. A,B,C  Consider anz(x2+12j n *\2
n
mif a<0
.-.Lzlim(g—tan‘lanj: n/2ifa=0 =  (A),(B),(C)
0if a>0

Subjective Type ( Up to 4 digit)

I=[2"C, x*(1=x)" dx
Que.1. 208 Let | 7T( 1)

207 7 X 7 6 201 207 7 6 201
=G| (1-x)" +2Tl£(1_x) xPdx | = C7.2T'1£(1—x) xdx

zero 0

L.B.P. again 6 more times

=207 7! Jl‘xzmd _ (207)! 7! 1
7"201.202.203.204.205.206.207 3 71(200)!-201.202......207 208
3 (207)! 7 11

= S—=——=— = | k=208
(207)!7!°208 208 k Ans. ]
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