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F A dHAG —©
S ¢ o FAF QT
Aol FSTES 2T e

el -7 1. fefaie exelam Sea mie (Res aeef smwam)
(@) *TFET 27 I

4 2
A=[ 1 1) 3T A2l 7 IS 3(F ——.

e nc[4 7] aa ]t 22 ]
2 7

(b) % Teals (=12 ¢

3\ 3)?
1+ Iog§+(lo%e) +(IO%‘3) F eernmneee Gifeg (RISTPe] 203 —
(i) log? (ii) % (i)3  (iv) e’

Ans. 1+logd + (|092e )2 + (Iog e)3 +

3
— g% =3,

Ans. (iii).

(c) 9x%+5y? = 30y TBALET AMCH (1 2T —
()6 (i) 2v5 (i) V6 (iv) V5

Ans. 9x%+ 5y? = 30y
or, 9x* + 5(y? — 6y + 9) = 45
or, 9x* + 5(y — 3)* = 45
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2 Y
X 4 (y 3;) 1
@
.. Length of major axis = 2 x 3 = 6 units.
Ans. (a)

or,

W21, x = ay? + by + ¢ SAJCEF ST 7 2o —

.a b -1 1
(I)Z (“)g (“')g (IV)E

Ans. x=ay2+by+c

1
(x —a) form. .. Length of Latus rectum = — units

= (y+p) =
a

Ans. (iii).

(d) oo Teio ey =1 Ll Tard A 8
.1 3 1 3 dy
y =sin" (3x —4x°) + cos™ (4x —BX)Q_C?{&:O 2|

Ans. y=sin" (3x — 4x%) + cos™" (4x° - 3x)
s y=3sin"'x+3cos™ x = 3n/2

dy

or, —=0.
dx
.. Statement is true.
. 12X dy
HYQl, y = sin —ZW—Q?TW?Z@-—
1+ x dx
. 2 o 2X 1 . X
i i iii iv) —
@ 1+ x2 ()1+x2 ( )1+x2 () 1+ x2
. 42X _ dy 2 .
Ans. y =sin”' =2tan'x .. —L= Ans. (i).
Y 1+ x2 dx 1+x2 0

(e) MBI 7 R ¢

2
y = cos’x — sin’x 2T d—Z = e
dx® |,
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Ans. y= cos’x — sin’x = cos 2x

2 2
.'.d—y:2 sin 2x or, u:—4 cos 2X .. d_y =-4,
ds dx? dx?
x=0
R j@dx G T TR @S 2

(i) —cos log|x| + ¢ (ii) cos log|x| + ¢ (iii) sin log|x| + ¢ (iv) —sin log|x| + ¢
Ans. dex =[sinzdz [Wherelogx =z .. ldX =dz]
X X

=-Cos z + ¢ - cos (log (x)) + ¢
Ans. (i)
AN, XEI 7K R 8 J.ex sin(e*)dx 93 I« 2F —

Ans. Je*sin(edx=]sinzdz[e*=z e*dx=dz]

= — cos(z) + ¢ = - cos (e*) + c.

(g) rea Teal sy w1 [ e S ¢

sin 2x log(tan x)dx ==

O'—.M\;l

/2
Ans. |= J. sin 2x log (tan x) dx

/2
o= jo sin 2 (/2 - x) log (tan (/2 - x) dx
n/2
= Io sin 2x log cot x dx

nl2 nl2
s 20= .[o sin 2x [log tan x cot x]dx = .[o sin2xx0=0

.. Answer is not true.

[

w12, oa Tedls ey o WA S dea e [ x® sin® xdx =0
5
nl/4
Ans. J. x> sin*x dx
-nl4
3
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Let f(x) = x*sin*x .- f(—x) = —x2 sin*x
nl4

.. f(x) is odd function .. I f(x) dx = 0.
-nl4

10

On
(h) XTI 7= A 2 I J1+cos2xdx &9 S & ——

0

1007 1007
Ans. J.O J1+cos2xdx = J.O \/E(cos x)dx

= 10042 jo" cos x dx = 100 V2 [sin x] ¥ = 0.

(i) MU g R 8
@35 SIFSHeT ol ST IR t CIECT (58— 2t) GBI REI I t=3

CIEFS 2@ 39007 @9 2@ ——

Ans. S =5t -2t
or, §=10t-2. % =10 x 3 — 2 = 28 cm/sec.
dt =3

.. Velocity after 3 sec is 28 cm/sec.

() B 7= R 2 y = (1 — x) (2 + 3x) O BN A FE ——————

Ans. y=(1-x)(2+3x)
=2+ 3x — 2x — 3x°

=2+x-3x

d_y= 1-6x = 0 [for maximum]
dx

—=-6<0 .. yhas max.value

1 1Y 5 5 25
Yoax = | 1= = | 2+ = |=2x2 =22,
6 2) 6 2 12
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fJete - 9 2. fqor s fwfafie anefim Sea me ¢ 2x2=4
(a) @ e vl aeea Tea mis ¢
() G0 SICR ATNEFH SHTTe@ el 52 T [feq o (A WA=SIE@
GG O Bl 26T | SIATG 20 (Spades) Al 2T RS FGIKA| F© 2

Ans. A be the event of getting king

B be the event of getting spades.

~.x(A) =13, x(B) = 4.

Now, x(S) = 52. n(AnB)=1

~P(AuB)=P(A)+P(B)-P (AnB)

_ 13 4 1 16 4

52 52 52 52 13

i)y y=x s XX a(-1<x<1) TE @S @,
2 3 4

2 3

x=y+ L Y o a
o1 3

2 X3 4

Ans. y=X-—+——-——+...©
2 '3 4

or,y =loge(1+x) => 1+ x = ¢’

2 3
or,x=ey—1=(1+1+y—+y—+ ...... ooj—1

1 20 3l
2 3
N A A
=y 2'+3! ..... 0
iy A-2B -r7 ¥32 A-3B "9 E A S
iii -2B= -3B=
4 -8 4 13
B i ufo Moy sz
Ans: A-2B= ’ - A-3B= B 9
-8 4 -13

-18 -2
. B=
T
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Putting B in 1" case you get A. (Do yourself)

(b) T @E GFh 208 Ted wis ¢ 2x1=2

() 9x%—16y? + 18x + 32y — 119 = 0 #AIJCe TfCeCFa Oy <7 e |

Ans. 9x°—16y” + 18x + 32y —119=0
or, 9(x* +2x+1)—16(y> -2y +1) -9+ 16 - 119=0
or, 9(x + 1)° = 16(y — 1)* = 112
(x+1? (y-1? 1
212
9 16

2
. Length of Latus rectum = 2—
a

112
=2. 16 units
112
9
V112 x 3 .
=T units

(i) y?—6y-8x+25=0 WfEJred e Fefa S |
Ans. Yy -6y-8x+25=0
or,y’—6y+9=8x—-25+9
or,(y—3)*=8x-16
or,(y—3°=8(x-4) . a=2
Focus (e +a,B)=(4+2,3)=(6,3)

) @ @ O30 ars Ted wie ¢ 2x1=2
() Xy = (xry) e orte 7 B Y
dx x
Ans. x".y% = (x +y)’"
=plogx+qglogy=(p+q)log (x+y)

= Differential with respect to x,

E+Ed_y=w 1+d_y
X ydx Xx+y dx
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or [A_P*a)dy _(p+q_p
"y x+yJdx | x+y x

or, ﬂzl [x+y=0]
dx X

2
(i) y=xlogx T x=1ﬁW:TZ 3 i el 3

Ans. y=x"logx

2

.'.ﬂ=X—+2xlogx=x+2xlogx=x(1+2Iogx)
dx X

2
d—yzx(2j+(1+2logx)

9

. =2+1+2log1=3,
dx?

x=1

Ans. 3.

d) T @ GIH A0 T 7S ¢ 2x1=2

dx
(i) I(x—z)\/ﬁ GERCRDGE] |

Ans. J.(d—x X-3=2% " x-2=2°+1

X—2)Wx-3

dx = 2zdz

:J'—ZZdZ = 2J.—szz =2tan'z+c

(22 + 2?2 +12
=2tan'"VYx-3 +c

2 2 x+1
(ii) j X 2_1.e x dx @3 W e e
X
1

2
Ans. I
/

]
X2 -1 x+- 1
€ ndx X+—=2
X X

1
1-— |dx =dz
[ ij
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5/2 2
= jezdz X 2_1dx=dz
P X
=[ez]2/2=e5/2_ez x | 1 | 2
z | 2| s
(e) T @I G AT Ted 7ie ¢ 2x1=2

(i) a8 b FIFAACE FANTN HF(J y=alogx + b (ATF 6T
TR 1o I |

Ans. y=alogx+hb

o _a
dx x dx

2
or, xd—z + dy = 0 which is the differential equation
dx® dx

(i) NI Gl 2 ydx — xdy = xy dx.
Ans. ydx —xdy = xydx
or, ydx = xdy —2Xdy = X—zdx

y y

) W@ ol dma Tea s ¢ 2x3=6
() x 9 @ NET GO f(x) = ¥ R g(x) = 2x + 2 SCAFFEERT x 49

AT ARTS T 29 AN 2

Ans. f(x)=¢€", y(x)=2x+2
f(x) = e, g(x)=2

. e=2 =x=log2.
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(i)  x~A9 AT LAF AT Gefj f(x) = (x=1)e" + 1 AT e[S |
Ans. f(x)=(x-1)e*+1
f(x)= (x—1)e" +e*=xe* >0 forx>0.
. f(x) > f(0) Now, f(0) = 0.
~f(x) > 0. (Proved)
(i) y=2x-6x—4 AFA @ S >HF x-SCFT AASA ?

Ans. y=2x*-6x-4

d—y=4x—6
dx
Since tangent at (x, y) is parallel to x—axis
d—y:O = X:gzg
dx 4 2
3. 3 9
y=2(=) -6(=)-4=2x--9-4
y (2) (2) o
-9 3.1
2 2
3 -17
.. Req. point | —,——|.
eq. poin [2 > j

(iv) y*=4xTMFE, x=1 8@ x=2 IFERUET € x —SFF 7l A7
SRS CFGTE folofd A |

Ans. y’=4x,x=1,x=2 M

~.Req. Area = ’ Jax dx
1

0 K P X
372 7?2
:2|:X :| _2)(%[23/2_1]:%(23/2_1)

3/2 |,

4 3/2
= 2 (2%2 1),
‘e )
(v) @36 Fl AR TS SIf N | @i W T @At N sfews
WAG x =3 cos2t + 4 sin2t. TACTA M t 7@ (167 gel fefy e |

Ans. x=3cos2t+4sin2t

d—X=—63in2t+BCos2t
dt
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2
d—;( —_12 cos 2t — 16 sin 2t
dt
= -4 (3 cos 2t + 4 sin 2t) = -4x.
- Acc" = —4x

et - a0 3. ot s FefiRe awtafay Sea e ¢
(a) @@L drsi e mis ¢ 4x2=8

() TFNET 2M@foce AL FCEI ¢
3x+y+z=10,x+y—-2z=0,5x -9y = 1.
Ans. 3x+y+z=10
x+y—-z=10
5x — 9y =1
3 1 1 0 0 1
1 1 -1=14 2 -1=-36-10=-46=0.

Solving you get x, y, z (Do yourself)

(i) 7o AfE Tl IR ffen wifi 2w et e 3|
(365 WG AT L T I |
35C,x304 C,x¥ C,x%2 C,
w50,
(iii) n LIS SBRAT (n > 1) 2 AAfafeT SR simfox M=y el FE @,
4"~ 3n -1 ARG W 9 7=l Koy |

Ans. P(n):4"—3n-1=2"-3n-1
P(1)=4-3-1=0
P(2)=4°-3x2-1=16-6-1=9

Ans. P(A) =

10
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- P(1), P(2) is true.
Let, P(m)=4"-3m -1
P(m+1)=4™" - 3(m+1) - 1=4.4"-3m -4
=44" - 12m-4+9m=4(4"-3m - 1)+ 9m
.. P(m+1) is divisible by 9.

(b) W@ IO AeiF TeA wie 4%x2=8
() y*=4ax SEqCEd (at22at,) @ (at2 2at, ) Reqace e eyi-aq

SSeRel el el 1 @ el e 2e e @ty ty = 1
Ans. Equation of the Chorel is

y-2at, _ x-at?
2at, —2at, at?—at2

If it passes through (a, 0) then
0-2at, a-at?
t1 _t2 at12 —atg

-2t,  1-t?
or, ! = L (t1 * t2)
1 t,+1t,
=ty = -1.

(i) T3 ToIgUed ARG (-1, 2) € (9, 2) GR TLFHTS! % O AN [efT |
Ans. Vertices are (-1, 2) & (9, 2)
ie., y—coordinates are equal

.. Centre _1+9,2+2
2 2

j=(4,2)

Major axis is parallel to x—axis.

L x=4y (y-2)°

.. Eq
a’ b2

2a=+/(9+1)?+b? =10. ~a=5

b’=a*(1-¢e*) =b’=5 116 . 5x
25

9
25

11
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=b= i
i
2 _9\2
.. Req. equation (X_4) +(y 2) =1.
16 9/5
(i) 16x° — 9y* = 144 (SR AT, CCFHS! ¢ TR
A fefa |
Ans. 16x% - 9y* = 144.
2 2
Or, XY
9 16

a’=9, b’=16. ..e= 1+E=§.
\/ 9 3

Focii = (+ ae, 0) = [i 3x§,0] = (ir 5, O).

Equation of directions : x = + ale

x=iéi=i§
3
or,5x+9=0
c) T IO drsia Teq v 2 4x2=8
2 sin?xdx 1
() @ I 8 j _—z—log(ﬁ+1)
o sinx+cosx 2
n/2 )
Ans. | = _[ .sm xdx
0 SIN X +COS X
nl2 COSZX a a
o= j — 0 dx jf(x)dx:j f(a— x)dx
) COS X +SIn X 0 0

/2
dx
s 2= J- _
° SIN X + COS X

2 dx

:% ! sin(x+2)

12
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I COSGC X+
0

= —/|logltan

)d(X + )

0

= %Iog(ﬁﬂ).

d) W @I o 20T Ted mie

4x2=8

() TNLTIERE y— x:y 2(1+xzjijWGﬂTW§y—1ﬂ?lﬂx—1
X

Ans. y—xd—y=2 1ex2 Y
d dx

X

y-2= (x+2x )gy

=In|y-2]|+c.

dx dy

or =—7—

2x24x  y-2

or l dx
"2 PR 1 1
X5+ X+ ——
2774 4

1 dx

or, EJ‘

> =Inly-2]+c.

Puttingx =1,y =1, we getth

=Inly-2|+c

(i) STl Iog[jy

Ans, Iog(d—yj =4x-2y-2
dx

Downl oaded from www. cbseportal.com
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or, dy _ et e g2
dx

e?dy = ™. e dx.

2 4
Putting x = 1, y = 1 we get the particular solution (Rest Do Yourself).

2
(iii) WWWde—x—cosx CW@»ﬂTW‘iyﬂ,j—i:O AT x =0

X2

Ans. —— =X—-CO0S X

2
Or, d—yzx——sinx+c
dx 2
Or,0=0-sin0+c ..c=0.

2
d—yzx——sinx
dx 2

x2
dy =| — —sin x |[dx
y (2

X3
y=?+COSX+C

1=0+cos0+c ..c=0

y—X3 +COS X
6

) W I BT dred Teamie ¢ 4x4=16
(i) Ix+my+n =0T y? = dax SRFEd K FAE @IS @, am? = n1.
Ans. y? = 4ax
dy_2a
dx vy
o I 22
dX (x1,y4) y1

.. Equation of the tangent at (x4, y1) is

14
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2a
y-yi= S (x-x,)
1

or, Yy =2ax+ 2axy (1)
IXx+my+n=0 ...(2)
Comparing (1) and (2)
2a y, 2ax,
7 m  n
L Xe=nll, Y, __zam

14

2am 2 n
) _

" =4ax, = =4a.—
Y1 1 ( 7 j 7

4a’°m? 4an
or, > =—— . am®=n/. Proved.
b4 V4

(i) x-SICFF T y? = 4x IfEFE x—4 — 4cosh, y = 4sind JG B A7 DL

e folofT el |

Ans. (x-4)=4cosH, y=4sin6

= (x—4)’ +y* =42 ..(1)
... Circle of centre (4, 0) and radius = 4 units
y? = 4x ..(2)

Solving:  (x—4)*+4x=16
Or, X* — 8x + 16 + 4x = 16
Or,x(x-4)=0 Sox=0,4.

4
Req. area = I 16 — (x — 4)?dx
0

—j‘ JAxdx

0

Calculating you get the result (Do yourself).

(iiy @0 GF ST (AT (=T LT I AT | A OF (@91 (@G
@9 v | ORI (9 TS AT | ZSTT (ACF AT @0e GAIvH t 370

NI 2o T @ YB GO N GG %vt.

15
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Ans. d—vzf:>dv=fdt
dt
\ t1
[av=t[ dt = v=t,
0 0
Again, §=v=ft
dt

i * 1 1
[ds=f[ tdt = s, =—ft] =—w,
) ) 2 2

Again, Again, 0=V - ft, = V=1t
1 ., 1
SZ:Vtz— E ftz :Vtz —EVt2=1/2 Vt2

S;1+S,= 1V(t1 +t2)

N

8= %Vt (Proved).

(v) @I 2NAET FIEIE @I THoR FAE (AT TR o (el
| (T h G (0o #Nd t GTEFS T SA19IGe @xld Sl @, ANAF0I

h

G SPTCS (IIG G+a] (IS I A0 |

Ans. Do yourself.

2 2
(v) 4ax+3by = 12¢ FFECRA X—2+;'—2=1%9@1@ s 2@ (e @,

a
5¢ = a’e?
2 2
Ans. X—+y—:1
a b
2 2ydy _
a’? b2 dx
dy | b’x
dx a2y
dy| _ b
dx (X4,¥1) a2y1

16
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Equation of Normal

azy‘
= X

Y=Y (x=x4)

X\
= (b2X1 )y - b2X1Y1 = (32y1 X = azX1Y1
4ax + 3by =12 (2
Comparing we get 5¢ = a’e’.

oo -9 4. o s fsfofie emfofim Ser whe 6x4 =24
1 2n
(@) () o[ A, (x+5j ......... gl =it e
1.35. ... (2n—1) 343
n!
1 2n
Ans. (X+—j .. theq term is middle term.
2X
13" 1
tn+1:2nCan(§j :2n an_n
_2n(2n-1)(2n-2)-2.1 1
(n)? 2N
_ {2n@2n-2)@2n-4)....4.2}{2n-1)(2n-3)..... 1.3}X 1
- n! 2"
_2"n{1.35...2n-1)} 1
(n!)? 2
_1.35...... (2n-1) (Proved)
n!
(i) 2N AT 8
1 1142 1142422 1 1+2+2242° 3
—+—. +—. +—. e a =log, —
4 2 42 3 43 4 44 2
1 1+2+2%2+2%3 +.....+2™ 1 2"1
Ans. t, =—x =—x
n 4" n 4"
17
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(b) (i)

Ans.

(i)
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=-lo 1—l +lo 1—1 =lo 3 —lo 1
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A {2 _3} 0 AN I @, AZ-6A+171 = 0 G2 (A A! @

3 4
e fefa et |

A? -BA+171=0
Or, A(A—6l)=-17 |
or,A'A(A-6l)=-17A""l.

A—-6i=—-17A" At -[BI=A
17
DO YOURSELF.
&W‘T%‘@T8£+i+§+§+ ........ oc:1
3 5 7 9 e
2 4 6 8
=—4+—+—+—+........ 0
3 5 70 9
3-1 5-1 7-1 9-1
= + + + S
3l 51 7! 9l
18
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1T 1.1 1 1 1
= + +
21 31 4 5 6 7

11 1 1 1
1 20 3 4 35

©) () logs(xy) = & + 2 T j—i 93 i fefa e | 3+3

Ans. log(xy) =€ +2

i[x><d—y+yj = ex*y(1+d—yJ
Xy dx dx

(1d_y+1J —ev ey Y

ydx X dx
1_ex+y ﬂ_ewry 1
y dx X
1
ex+y7
dy X
dx 1 _xy
y
) 2 2 dy 1-y°
(ii) J1-x +\/1—y =k(x—y) ETWMAE @, — =
dx  J1-x?

Ans. Let,x=sina, y=sinf

cos a + cos B =K (sin o —sin )

J’_ —
2cos ¢ B.cosa B
K= cosa + cosf _ 2 2
) sina —sinp ZCOS—OHB sina_B
2 2
= cot o—p
2
o—p=2Cot"K.
or, sin"'x —sin”'y = cot™' K
19
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2
(d) (i) y=2cost-cos2t, x =sint-sin 2t (T t:g @%Wﬁﬁ Al 13+3
X

Ans. y = 2cost — cos2t, x = sin t — sin 2t

d—y=—23int+20032t, d—chost-ZCOSZt
dx d

dy ~—2sint+2cos2t
dx cost-2cos 2t

dy _—2+2COS‘It_—2—2__2
dx|,_.,, 0-2cosm +2
1 _1 d2 d
iy 2x=y%+y 9 FE @S @, (x2 —1)—y+x—y81y
dx?  dx

1 1
Ans. 2x=y% +y °

1 1
(yg —y_gjz(ZX)2 —4 = 4(*-1)

n —_
9
(xi\/n2—1) L9
Ty
= ig =
n? —1 n? —1
( ? _1jy1 =+9y

20
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or, X* - 1) y2 = 81y?
(X% — 1) 2y1ys + 2xy.> = 2 x 81 yy;

or,
or, (x —1) y2 + xy; = 81y (Proved).
i e | ——m 3+3
© ) J.5+4cosx
Ans. Id—x
5+4cosx
2
=.[ dx J- sec 2)(/2 dn
5., 41 tan? x/2 9+tan“x/2
1+ tan? x/2
=2J- dg(tanx/ZZ)) =2.1tan‘1(tanX/2j+c
(3)° +tan“ x/2 3 3
1
(i) e e e =X ax 3+3
5 1+ X

1 _
Ans. I=J. 1/JI—)(dx X = cos 0
0 V1+x
dx = —sin0 dO
0
- j /1_Cosex—sin6d6
o 1+cos0
n/2

= I tan6/2.2sinBsi cosb/2 do
0

n/2 n/2
= J. 23in26/2dezj (1-cos6)do
0 0

= [0 -sinol;'? = [%—1}

® () N e e j 99X 4x 3+3
(1+log x)?
log x X
. E——— |0 =
ne J.(1+Iogx)2 972
21

Downl oaded from www. cbseportal.com Courtesy : West Bengal Board


http://cbseportal.com/
http://cbseportal.com/

www.cbseportal.com

x=e°
dx = e’dz

. o " dx
(ii) i e s ¢ j 3+3

Ans. j. (L

Let, x — o = Z° then integrate (Do yourself)

. xdx
(@ () oo g I S 2\/_Iog(\/_+1) 3+3

n/2 X
Ans. | = I dx

0  sinx + cosx
m/2  p/2-X
Y S e
0 CcOSX+sinx

n/2 dx
2= ch _
0 sInX + COSX

See the Ans. Sec-3 Q(c) (iii).

(i) S el et ¢ j 3+3
3+ 2S|nx + COSX

dx
3+ 2sinX + cos x

Ans. Izj

:J~ dx
2tanx/2 1-tan®x/2
3+2 5 + 5
1+tan“x/2 1+tan‘ x/2

22
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sec?x/2 dx

3+ 3tan? x/2 + 4tan x/2 + 1- tan? x/2
sec? x/2 dx

4 + 4 tan x/2 + 2tan? x/2

[+ tan x/2 = Z]

dz _J~ dz
(z+1)% + (1)

722 427+1+1

=tan ' (z+1)+c=tan '(tanx/2+1)+¢c

(h) () & e J.OZ Iog(1+tan9)d9=%logz
nl2
Ans. |=j0 log(1+ tan ©)de

o /2 E_
..|_j0 Iog1+tan[4 ejde
/4 —
=["log 1, 121an0 |y
0 1+tano

nl4 2
=j log do
0 1+tan6

“log2[“do—1
=109 j-o B
T T
2l =—log?2 .. —log2
4 g 3 g
(i) @ 8 '[Z sinx+cosx y 11093 3+3
0 94+16sin2x 20
Ans I_In/4sinx+cosx
| 0 9+16sin2x
/4 sin X + cos X
:.[ _ - dx
0 25-16(sinx —cos x)
0 dz .
=I T Ao SINX—-COS X=2Z
-1 25-16z

(cos x + sin x)dx = dz

23
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_iT dz
16 5)2
A2 52
"
5 0
:ix 1 InZJrZ
16 2.§ §—z
4l 14 "I
5

—+1
4
_ 1 0- In1
40 9
= iIogB (Proved)
20 '
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