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1. The solution of the differential equation
224 2y = o (a # 0) with y(1) = Lis

_ 32 1
X A y—Zﬂ?—|—412
_ 43 1
X B y_gw +5:E2

x%+ 2y = z? and y(1) = 1,
d
= d—z—k (%)yz x
L LF. = el 3 — g2loga — 42
4
.',y-mzzfa:-dem:%+C
But, y(1) =1

1 3
:>1—Z+C:>C—Z

4
2R VN 3
So, yz® = [+ 3
2
. T 3
Z.e.,y:T—f—m
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2. The value of the integral

/ sin 6. sin 20(sin® 6 + sin* # + sin? §)\/2sin* @ + 3sin® 6 + 6d9 _
IS

1 — cos 26
(where c is a constant of integration)

3
b 4 A 1 =
1—8[9—2sin60—3sin40—6sin29}2+c
B 1 5
X . -
1—8[11—18sin29+95in40—2sin60}2—|—c
c 3
v 18[ 1 —18cos?60 + 9cos* @ — 2 cos® 0] 2+c
3
b4 D.

1 —
1—8[9—2c0s60—3c0s40—6c0s29] 241¢

2sin? A cos A(sin® § + sin § + sin” ) /2 sin* § + 3sin” 0 + 6
/ 2sin” 6 d0
Let sinf = ¢, cos 0 df = dt
= [(t5 +t* +¢¥)/2tT + 32 + 6dt
= [(¢°> + 3 + t)V/2t0 + 3t* + 6t2dt
Let 2t% + 3t* + 6t> = z
12(t5 + 3 + t)dt = dz

1 — 1
= Ef\/zdzzl—sz?’/z—i—c

3
2 4

(2sin® 6 4 3sin* 6 + 6sin’ 6) 2 + ¢|

3
2 4

Bl Bl

(1 — cos?0){2(1 — cos?6)? + 3 — 3cos? 0 + 6}]

3
(1 —cos?6)(2cos*@ — 7cos? 6+ 11)] 2 + ¢

I
|~

3
—2cos% 6 + 9cost§ — 18 cos?§ +11] 2 + ¢

||
|~
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3. The general solution of the differential equation (y*- z3)dz— zydy = 0 (z # 0)
is : (where c is a constant of integration)

X) A 421222 4 =0
X B. y? — 223 +cax’ =0
v) C. y? 4223 4 cx’ =0
x D. y? -2z +cxd=0

(y*-23)dr—2ydy = 0
= y(ydz — zdy) = z3dx

y(ydm—mdy)
= = — =dzx

x T
- -2a(Y -
= —%(%)2 =z+C

= y? + 223 4 cx? = 0, wherec =2C
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Given f(z) =

and g(x)

2x = /3 is:
v) A
x ) B.
x) C.
x ) D.

( 1
x, 0<z< —
2
1 1
7 73
1
l-z —<z<l1
2

\

1 2
<ac - 5) , € R. Then the area (in sq. units) of the region

bounded by the curves y = f(z) and y = g(x) between the lines 2z = 1 to

\/§_1
4 3
1 3
1.3
3 4
1 3
1.3
2 4
1 V3
2 4
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Given f(z) = %, w:%
l—2z, —<z<1

The area between f(x) and g(x) from z = %to x = ?:

b =112 x=\3/2

a(x

f(x)
e =
\{
V3/2
.. Required area = / (f(z) — g(x))dx
1/2
V3/2 )
1/2
. $2 .’133 T m2 \/5/2
P2 e,

(219
V3

= — lsq units
4 37
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5. w/4

dz

The integral /

/6

10( 4

sin 2z (tan® z + cot® z)

)

equals :
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w/4

I / dx
sin 2z(tan® z + cot® z)
/6

/4
(1+ tan? z)dz
= 1= !
/6 2tanx<tan5a:+ )
tan® z
ft:tangzi
Puttan z =t = V3
s
t=tan—=1
an4

= sec’z dx = dt
= (1 +tan®z)dz = dt

1
1
ST = —dt
1
1/v3 2t <t5 + —)

1o
1

4
= 1= /—dt t
2(£10 + 1)
1/V3

Put t® = u = 5t*dt = du
1

1 1
=1=— U
10 u? +1
3-5/2
1 1
= [ =|—tanlu
10 3-5/2
S A
10[
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6. /2
d
The value of / ° ., Where [t] denotes the greatest integer
o x| + [sinz] + 4

less than or equal to ¢, is :
3
v) A
20
x) B. 1(477 —3)
10
1
o

x) C.

1277r+5)
1
x) D. _
5(771' 5)
/2
- [t
A [z] + [sinz] +
-1 0 1 /2
B / dx +/ dx +/ dz +/ dx
B / —2—1+4 —1-1+4 ] 04+0+4 1+0+4
—/2 1

m]ﬂ'/Q

Hk_Ll—- 'L
o =

_ 1
= (2] L)y + ofall + alh +

1

T 1 1 1/ m
=14+ — 0+1 1-0 —=—1

+2+§(+)+Z( )—|—5(2 )
9 3
320 5
= 4T — 3
2047 3)
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2
7. . sin?
The value of the integral /
4 (g L
. 2

(where [z] denotes the greatest integer less than or equal to z ) is:

X A. 4_sin4

v 4 B'O

When z € [-2,0]

X i
—1<—<0:[—]:—1
T TT.

When z € [0, 2]
0§£<1:>[£]:0
s TT.

0 2
Sll’l2 L SlI]. X
=1 = —dac + —d:c
- T 5
0 2

=J]=-2 fsm a;da:+2fsm x dz
)

Replacing x by —z in the first integral, we get
2 2

I= —2fsin2mdw+2fsin2xd:c
0 0

o, =0
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cos T —sinz _1( sinz +coszx ,
If [| ——dz =asin — ) + ¢, where cis a constant of

/8 —sin 2z b

integration, then the ordered pair (a, b) is equal to:

x) A (1,-3)

v) B. (1,3)
x) G (-1,3)
b 4 D. (3,1)

Letsinz +cosz =t
then 1 + sin 2z = ¢?
= (cosz — sinz)dz = dt

:,I:/ dt
8§ (@ _1)
dt

Vo — 12

— sin~! <£> +c
3

sinx + cosx
(=)

=ag=1landb=3
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9.

Let f: R — R be a continuously differentiable function such that f(2) =6

1

and f'(2) = —

1@ =
f(=)

If/ 4¢3 dt = (z — 2)g(z), then lim g(z) is equal to
z—
6

x) A 19
v) B. 13
x) C. o4
x) D. 3¢

f(z)
/ 4¢% dt
6
= g(z) = o x # 2

= e =iy
Apply L'Hospital Rule,

4(f(z))’ - f'(x)

= lim g(z) = lim

z—2 z—2 1
= lim g(z)=4(£(2))° - £'(2)
—4.6%. i: 18
48
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10. . dy T\ . _
If (2 + sin w)d—+ (y+1)cosz =0and y(0) =1, theny > s equal to:
z
v) A1
3
x) B. _2
x) c. _1
x) D. =
3

dy —(y+1)cosz

%_ 2+sinx

dy / cos T
—_—= = —dw
y+1 2+sinz

=In(y+1) =—In(2+sinz) ¢
= (y+1)(2+sinz) = C;
fore=0,y=1=C=4
(y+1)(2+sinz) =4

(33
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. /f(x)da: = (), then /x5f(a:3)dw is equal to

x) A %[mw(x?’)_ / m2¢(x3)dw]+c
x) B Laty(a) - / 25p(a%)dz +
v) C %{p?’d)(m?’)— / 22 (z’)de + ¢
x %[:c%(w) / (a)da] +c

Given, /f
I= / z3)dzx
put 23 =t = 22dz = Edt

:>I:%/tf(t)d:z:

1 froa- [ (ru)al.
() < t)dt> dt] c
Sop(ad) — / 3$2¢(m3)dw]+c

w(e?) - [ op(et)de +c

|n—-oo|}—loo|»—\ w|

w
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d
12. Ifcosm—y—ysin:c:&n,
dx
to:
x) A ™
2
2
v) B. _ T
2v/3
2
x) C. _ T
44/3
2
x) D. T
2v/3
dy
cosz— — ysinx = 6z
dz

™ T Ty .
0<zx< —)and —|] =0, then — | is equal
< § 2) y<3> y(6> |

LA (tanz)y = 6xsecz
dz

LF. = efftanm de _ eln(cosw) — coS T

ccosz Xxy= [6xzdr+C

= ycosz = 3z + C

= y =3x’secx + Csecz

As 7r—0:>C’—7T
Y\3)~ -3

IV

2

7_‘_2

2V3
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13. . ry
If —= 'Y
dr z?2+y?

(1) = 1; then a value of z satisfying y(z) = e is:

v ) A. V3e
x) B. 1
. E\/ge
X C. V2e
x) D. =
V2
Letxz = vy
dm- dv
dy Yy
dv  y:(1+?) 1+ 02
= vty—= =
Y vy? v
N dv 1
ydy_'v
1
= —dy = vdv
Yy
02
élogyz;%—logc
1 A
= log y= —+logec
gy = 3tlog

22
= logc+ ——logy =20
2y?

1
y(l):1:>10gc+5—0:0

1
loge = ——
ogc 5
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d
If y = y(x) is the solution of the differential equation Y_ (tanz — y) sec’ z,

dzx
x € (—%, %) , such that y(0) = 0, then y (—%) is equal to :

1
x c- 2+_
e

1
x) D. 1_,
e
Yy 2 2
—+ y(sec® ) = tanzsec” x
dz

—~ [.F. = efsec2:17 — etanz

2
= et = / e tan z sec” xdx

I = /eta” tan z sec? zdx
Puttanz = t = sec? z dz = dt
= J= /tet dt
=tet —et +¢
=el(t—1)+c
=e™%(tanxz — 1) + ¢
= Y = ¥ (tanx — 1) + ¢
cy(0)=0=c=1

= ye' = e (tanx — 1) + 1
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15. Let f and g be continuous function on [0, a] such that f(z) = f(a — z) and

9(z) + g(a — z) = 4, then /f(m)g(a:)dm is equal to :
0

x) D. _3 0/ f(z)dz

Given f(z) = f(a — )
g9(z) + gla —z) = 4
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63 log, 2z 4 562 log, 2z

The integral / T T — dez, r >0, isequalto:

(where c is a constant of integration)

16.

X) A log, |22 +5z—7|+c
x) B. 1 2

. Zloge|m +5z—T+c¢
v) C. dlog, |a®+5z—17|+c

x) D. log, v22 +5x —7+c
e3log. 2x45e2108e 22 p
1
edlog.z + 5e3logez _ 7o2log.x

:/ 8z3 + 5(4x?)

xt + 5xd — Tx?

:/ 8x + 20 -
2+ 5 —7
42z + 5 2 _ 7
:/ ( )lm {Letm + 5z —7 t}
z? + 5z — 7 = (2z + 5)dz = dt

dx

4dt
t
=4log, |t| + C
=4log, |(z*> + 5z — 7)| + ¢
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17. lz| |yl

Area (in sq. units) of the region outside 7+ 5 1 and inside the ellipse
2 P

—+—=1is:

1 + 9 is

x) A 3(mr—2)
v) B. 6 (m—2)
x) C. 6(4—m)

X D. 3(4—m)

A=7m-2-3-12

A=6(r—2)
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18. ;
Let g(z) = /f(t) dt, where f is continuous function in [0, 3] such that

0
1 1
§§ f(t) <1forallte[0,1]and 0 < f(¢) < Efor all t € (1, 3]. The largest

possible interval in which g(3) lies is :
X A. [1a 3]
x) B. |1, _1]

x) C. __E _1}

v D. i’ 2}
3

Similarly,

3
0< [ f(t)dt<1
/

Therefore,

9(3) € [%, 2}

BYJU'S
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19. Consider a region R = {(z,y) € R? : 2* <y < 2z}. If aline y = a divides the
area of region R into two equal parts, then which of the following is true

X) A o3 _6a2+16=0

v B. E

302 —8a2+8=0
x) C. 3

a® —6a2—16

X) D. 342 _8a+8=0
X<y < 2%
y=x*

y=2%

3,
:25_1/ 2
377 T4 T3
0
3
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2n—1 2

n .
The value of lim — —is
n—oo n por n2 + 472

1 1
Jim 22 —

= 1+4(—)

n

2

dx 1 1
= = —tan (2z)|, = —tan 4
0/1+4x2 2 (22)l,

21. The differential equation of the family of curves, z* = 4b(y + b),b € R, is:
X A. :Ey” _ y/

v) B a@y) =z+2

x) C. 2

z(y')" =z — 2yy/
X) Do ay)=2yy 2
x? = 4b(y + b)
Differentiating both the sides w.r.t. z, we get
= 2z = 4by’
2y'

Putting the value of b in (1), we get

Yy’ 2y’

[BBYJu's
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22. |If
S5tanx .
——drx =z +aln|sine — 2cosz| + k

tanz — 2
then a is equal to

X A. -1
b 4 B. o
X C. 1

LHS — / 5tanw

tanx — 2
sinx

COS T
SlIl ZU

COS I

/ S5sinx
= - dx
sinz —2cosx
(sinz — 2cosz) + 2(cosz + 2sinz)
/ sinxz — 2cosx

:/1dm+2/c.()sx—|—2sinmdw

sinz — 2cosx
=z +2Iln|sinz — 2cosz| + k
Comparing to given R.H.S
Hence the value of a = 2

dx
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23. Lety = y(=z) be the solution of the differential equation

. dy ™ T\ .
51n:1:d—+ ycosz =4z, xz € (0,7). Ify <) = 0, then y 5 is equal to
X

b 4 A. 4,

——
9
x) B. 2.
9v3
—8
x) C. —?
9v/3
v) D. _§ﬂ.2
9
d, .
—(ysinz) = 4z
dz
22

= ysinz = 47—#0
= ysinz = 222 + ¢

Given y(7/2) =0

2
T
Thus, ysinx = 2x? — 5

8
Now y <%> = —§7r2
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24. The difference between degree and order of a differential equation that

a
represents the family of curves given by y? = a (:r: + T) ,a>01is

Accepted Answers

2 2.0 2.00

Solution:

2:a(m+£>
2

Differentiating with respect to z,

2uy' =a
2yy’
2

Ly [as XY
y: y €T —_—
V2

= y—2zy' = V2y'\/yy’

dy 2 dy 3
= (y—22—=) =2y —
(y mdw) y(dm)

Degree = 3 and Order =1
Degree — Order=3—-1=2

= y* = 2yy’ (w +

BYJU'S
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25.

2
The integral /Hm — 1| — z|dz is equal to
0

Accepted Answers

1.5 1.50

Solution:

2
/||w—1|—x|da:
0
1
2
:/|1—x—m|dm+/ |z —1— z|dz
/ 1
1
2
:/|2a:—1|d:c+/ ldx
/ 1
1

(G ol b
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26. Let f(z) and g(z) be two functions satisfying f(z?) + g(4-z) = 4z and

4
g9(4-z) + g(z) = 0, then the value of /f(mz) dzx
=4

Accepted Answers

512 512.0 512.00

Solution:

I:2/f(ac2)dw -+ (1)

=2 [ f((4-af)de ()

Adding equation (1) and (2), we get
2

2 = 2 / £ + f(4— 2] dz - (3)

Now, using f(z?) + g(4—z) = 423 ---(4)
x—4—x

f(4-2)*) + g(z) = 4(4 —z)* ---(5)

Adding equation (4) and (5

f(@®) + f(4-2®) + g(z) + g(4-x) = 4(2® + (4-2)°)
= f(@?) + f(4-2?) = 4(2® + (4-z)%)

— =

4
Now,I:4/x3+(4—:c)3dm:512
0
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27. Let [T] denote the greatest integer less than or equal to T'. Then the value of

2
/ |2z — [3z]|dx is
1

Accepted Answers

1

1.0 1.00

Solution:

/12 |2z — [3z]| dx

Substi

tuting 3z =t

4 5 6
/|2t—9|+/ |2t—12|+/ |2t—15|]dt
3 4 5
[ 4 5 6
/(9—2t)+/ (12—2t)+/ (15—2t)]dt
3 4 5

= =[9.1+12.1+15.1 — [4* — 3] — [5* — 4*] — [6* — 5°]]
(36 — [4 — 8% + 5% — 4% + 6° — 5°]]

36 — 36+ 9] =1

BYJU'S
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28. The area of the region S = {(z,y) : 32* <4y < 6z + 24} is

Accepted Answers

27 27.0 27.00

Solution:

4, 12)

('2:- 3)‘
3z 3z
—<y< =+6
g Vs
Point of intersection for two curves
3z2 3z
y= Tand Y= 7+ 6 are (—2,3) and (4, 12)
Area of shaded region
4
3z 312 322 23 4
- 2\ de = 22 _ =
Z(2+6 4>$ 4—1—6:13 70,
=20— (-7)=27
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29. Leta and b respectively be the points of local maximum and local minimum
of the function f(z) = 2z — 3z% — 12z.
If A is the total area of the region bounded by y = f(z), the z—axis and the
lines x = a and z = b, then 44 is equal to .

Accepted Answers

114 114.0 114.00
Solution:

f(z) = 223 — 322 — 122
= f'(z) = 622 — 62 — 12
=6(z—2)(z+1)
= fl(z)=0 =z=-1,2
x = —1 is point of local maximum = a = —1
x = 2 is point of local minimum =- b = 2
f(—=1) =8 and f(2) = —20
Required area is as shown in figure

A
2 / .
P»Required area

Copyright © Think and Learn Pvt. Ltd.



30.
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Let f:(0,2) — R be defined as f(z) = log, (1 + tan(%)). Then,

2 1 2
lim —<f (—) +f (—) +
n—oo N, n n
Accepted Answers

1 1.0

Solution:

F=2lin >~ (5
1n<1+tan%)daz---(i)

replacingz — 1 —«
2 ! T
=——/[ In{1+t 1-—
m2/, n( + anz( ac)
.
5

9 1
= F=— In| 1+ tan T_ dx
].Il2 0 4

1.00

2
E— =
In2J,

—E=—"[ In|1+ ————|d=z
In2 Jo 1+ tan =%
2 ! ( 2

=K ) In — dz
2 \1+tan—

4
1
éE:i In2 —1n 1+tan7r—w de---
In2 0 4

equation (i) + (ii)
E=1

ot f(l)) is equal to
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