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SECTION-I

2. Write short answers to any EIGHT (8) quostiona:—m(mL

i) Prove that cos h? x + sin h? x = cos h 2x.
: L.H.S = cos h? x + sin h? x

(el_}_e*—)( 2(6)(" er-x?.
N 2 ) 2 )

_ @24 @2 4 Da¥a X @2y @2 _ 26"

4 % 4
_ €2 + @~2% 4 Dg¥g—K 4 2% 4 0~ . De¥g¥
= 7 g
_ 22X 4 2e-2x _ 12(e2x " -e~2;f.)
| 4 3
_ e2X 4 e~2x

—““‘”é“"—" = cos h 2x
Hence Proved.

L.H.S =R:H.S.
: -
(ii) Determine whether function f(x) = :2 5 : is even or odd,
Ans (x) = f(=x)
| _ (=%~ (=x)
SO, f(-)() - (—-X)2 + 1
| o=Xtx o [(x% - x)
X241 7T X2+ 1
. f(=x) = =f(x)
So f(x) is an odd function, |
(i)  Evaluate lim 328X =COS X
x—0 X ,
m. . i SeC X — COS X
X—>0 X
|Gos x ~ c08 X o 1
=l'_% X - (v secx= )

COS X
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i 1 - cos? X
oM T xcosx
=i sin X .
=M X cos x

- im sin®x X
= e [ .
x—0 X COS X~ X =

i (sin2 X X )
“x x@ *cosx
o <BINEX
= lim 2 X )ICL% ey

(iv) Find<Lify=2%%

@) gx(@+ - @+ g @-%
B (@-x)?
_(@a=x1)-(@a+x)(1)

- (a__x)z ,
B Xt | 28
T@-%F T (@-x?

(v)  Find g% if x2 - 4xy — 5y =0.

D x2_4xy-5y=0
7 . d .
%(x2—4xy—5y =75 (0)

d d Aoy
ax 0 — ¢ 4x9) — g (B0 =0

o 0D =45 N -5 (N=0 - ‘ '
, d ay_ o
2x-_4[x.—1dx+y.1}—5af-o

v ay Y dy _

2x—4xdx—4y—5dx—0
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_X _Z_.
4xdx de 2x - 4y

a—)‘f(4x+5)=2(x-2y)

dy _2(x-=2y)
dxf’ 4x + 5

(vi)  Differentiate x2 — '3'5 w.r.t x4,

mLet | y=x2--)3—2| , u=x
dy _d(, 1
d)-c-"dx(x2 xz)
g

4
' 0 — 2x
=2X-"2g

2X
=2x+'x—4
2
=2x+'x—3
="2x4+2 |
A =10
dy _2(x4+1) -
2 dx = x3
As u= x4
du_ 4
dx_"4x
dy _dy dx
du ~ dx * du

(vii) Differentiate sin-" /1 — x2 W.rt v
[Ansg Let y—sfn T\1-x2
E)lc " (sin™? \[Tx?)
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=\l1—(\/1 . x2)2 dxm l E
1 |

R L2 ey “2<2><>]
*—1

| =\f?'\/1—x2 \/_1 \} |
(viii) Fmd—llfy In (x+\}x2+1)

L‘:@‘ a%*a;[ln(x+\fx2+1)]- o
mfx ("*\”‘2”)

)(ﬂ"\/ﬁ 1 (X 1) (;_’-X)
e 1. _'1 o X }___ 1
x+\X2+1 | A2+ X2+ 1

d
(ix) * Find QX ify = e sin 2x

Ans 2 “ aﬁ = d—dx* (e‘z" sin 2x)

= e % (sin 2x)' + sin 2x (e‘z")
= e72* . c0s 2x(2) + sin 2x . 672 (-2)

= 2e‘2" cos 2X.— 2e~2% sin 2x

= 272 (cos 2x - sin 2x)
.(X) . | Find g% if y3 + 3ax‘2 +x3=0.
m ' . ..d_(ya';_ 35x2¥x3)=i(0) e .
P s@@g R O)+3C=0 |
| y25§+ 3(2ax) +32=0

3y? %‘E +Bax +3x2 =0
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 3y2 %ﬁ = —Gax — 3x2
dy _ =3(2ax +x3)
: dx --‘ . 3y2
dy _—(2ax +x3)
dx ~ e

Differentiate Again. -
d?y _ [yZ(zax- +x3)" — (2ax + xz)(yz)'}
dx2 | T T
- {yz(Za + 2%); (2ai_< +x2) 2y %ﬂ
| 4[2(a +X)y% - (2ax + x2).2y [:—2—8;%)5)}
; : 2 2
_2(a + x)y? _.Azax + X 3_(Zax & X<)
=— y4. _
=2 [(a+X)y? + (2ax + x2)?]
Y JvJ

Put y2 =—-3ax? - x3
=2[(a + x)(-3ax? —.‘33; + 4x232'+ 4ax3 +x4]
—2[(a + X)x?(-3a — xy)l; x2(4a2 + 4ax + x2)]
—2_><2 [-(a + x)(3a + g) + 422 + 4ax + x?)
—2x2 [-(3a? + 4ax z ;(2) +4a? + x? + 4ax

y

R
(xi)  Findy, ify=cos®x.

Ansg 2 -

¢ = ax (€05 1)

= 3 cos? x (-sin x)
= -3 cos? x sin x

ey SOy
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= -3(1 - sin? x) sin x
- =-3 sinx + 3 sin® x
Differentiate again

d
&%——(—3 sinx + 3 sin® x)
=-3 cosx+931n2xcosx
= -3 cos X + 9 (1 - cos? x) cos X
=-3 cos X + 9 cos x — 9 cos® x

= 6'cos X — 9 cos? x

N dy . x2 — {\112
(xii)  Find g ify= In(¢+1) .
2_1'
AnJTREEE S
y=n+u
=5inu
dy _11
du 2u
. -
Y o 1
| x2 +1
dy _ _x2+1
du~ 2(x2-1)
x2 -1

As  UTaeq
Differentiate w.r.t 'x’

du_d (x2—1)
dx ~ dx\x? + 1
(x2 + 1)(2x) — (x® -
(xz+ 1)2
2x(x2 + 1 - x2 + 1)
- (e 1y
__2x(2)
_(x2+ 1)2
).
-(X2 & 1)2

1)(2x)

Ml I A e e P 0 A L A AL W,

o 2 S —
A AT R T e

T
it 5 N e O i Ve 10

T ———
Lo lete N o e il
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- J—

sti\_fdu
dx ~ du ~ dx

X2 +1 4x | R )
TR E 12 ’
2x(x2 + 1) g
=12
o 2X 2%
(-1 +1) x4 -1
3..  Write short answers to any EIGHT (8) questions: (16)

(i)  Find 8y and dy : y =/x, whenxchanges from 4 to 4.41.
B e R

_t: iy —! == (x)-—1l2 (1)

_.2\(_
Asxchanges from 4 to 4.41 |
.80, xX= 4and8x dx 441—4 041

\/-(41)
(4)

(2)2
——(41) 0.1025

- For change ox in X

y+8y '\/x+8x ¥
Sy =[x + 8x — y =4/x + 5x — /X

If Xx=4 & ox=.41

by =& +41 & =VEAT -G

=21-2=01
e2X 4+ gX

) Evaluatef e dx. -
. a2X X

Ans3 I:_(e_,,s_)dx

= [ (ex+ 1) dx.
:e"dx+f1 dx
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L I=e*+ X+C
, (iii)  Evaluate [ (a - 2x)¥2 dx.

[ (@ = 252 x (3-22") dx

= 121—j (a—2x)32 (-2) dx

_ 1| ta - 2x)%2* -
2| 3 i el
2+
= 0! 5/2
e

=:21-%(a-2x)5’2+c

e :51_ (a _ 2x)52 +C
e . XD :
- (iv) Evaiuate I (x2 + 2bx + o) dx.

, X+b ‘
LY B I (x? + 2bx + 0)1,2‘c.lx |
= [ &+ 2bx + )12 (x + b) dx.
- —;—j (x2 + 2bx+ ¢) V2 . (2x # 2b) dix -
1] @ + 2bx + oz
=5 ~ 1 e
e o te Wi
1 [(x2 +2bx + ¢)'2 |
= E l 1k c'l i
i 2
=-—;-,2(x2 +2bx+c) 2+
=\j§2+2bx+c'+c'1'._.
(v)  Evaluate j x e* dx.

EIB Integrate b)} parts |
. -=xex—_[e"(1)dx

!
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g

=xe¥-e¥+¢
N | (vi) quluatb _[ e G{ +/n x) dx.
33 We can also wiite as J
: e¥ (Inx+ %) dx

If f(X) = /In x

Then  f(x) 1

TX |
So  [eX(fix) +f(x) dx
=eXf(x)+c"
- =etnx+c

(vii)  Evaluate } (x3 + 3x?) dx.

—

3
Ansg _I1 (x3 + 3x?) dx

3 3
— I1x3dx+3 I1x2dx

Bl o R 5 E
=12 _1+3.3[x I
1
=7 [(3)* - () +[3° - (=1)°]
=%[81—1]+[27‘+1]=20+28=48_

/3
(viii) Evaluate J cos? 0 sin 0 d0.

| n/3 .
Ansg I=Jcoszesin8d9
If  (6) = cos 0
f'(8) = -sin 6
# . n/3 . )
=~ | cos? 0 (~sin 0) do
T ‘
n/3
3
B [cog 6] -
0
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—-% 00331:_3:'—cc:nc~;3 0]+c

=y 3 _
4 (—;—) —(1)3]_+c N |
Hiw o

'-1(1) -7 .
738 ™ 24

(ix) Find. the area between the x-axis and the curve
y=4x-x*fromx=0tox=4.

m Given equation of curve is y = 4x — x2
To find x-intercept :
+ Put y=0
4x — x2 = 0 .
X(4 —x) =

x04

So given curve cuts x-axis at pomts (0 0), (4 0)

Asy=4x-x2>0for0<sx =<4
Thus the area bounded by given curve IS above X-axis.
If A be the requnred area, then

-A=}ydx

I

x2 x3
] i _
|72 3 s
= 2)(2..-1('3' '
| 3.
= 3 ; 3
- {264y - 9F) - 2007 ,,
= 2(16)—634:] [0-0]
_ 64
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-

_9%6-64 :
=23 )

A= % square units

(x)  Define differential equation.

Ansg An equation having at least one derivative of a dependent
variable w.r.t an independent variable. - |

i dy y*+1
(xi) Solve dx -~ o=
Ansg By separating the variable, we have
dy _ 1 ..
A1 e dx

1
Iy2+1dy=je"dx
tan'y=eX+c .
y =tan (e* + c)

(xii) Solve 'g'i = 2X.

Ansg By separating the variables, we have
| dy = 2x dx
Integrate on both sides,
[dy=]2xdx
2

'y=x2+c

4. Write short answers to any NINE (9) questions: (18)

(i) Write down equation of straight line with x-intercept
(2, 0) and y-intercept (0, —4).

Equation of a line whose none-zero x and y intercepts is:
. -
a'b

In x-intercept a=2,b=0

In y-intercept a=0,b=-4

By putting values in the formula
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S —

X P L
2% 4
2 Sk P
4 - :
2Xx -y =4 o » . ™
2X-y-4=0 (Required equation)

(i)  Find an equation of a line bisecting 2" and 4" quadrants.

ATSS The line passes through (0, 0) and havmg slope-1, so its
~ equation is:

= X ; :
(iii) Find an equation of a line with x-intercept: -9 and
sl0pe —4, : . |
Ahs Given points are (-9,0)and m=-4
‘ " The equation of required line is
¥ =¥ =mix —x)
y - 0=-4(x - (-9))
=—-4(x +9)
- y=-4x - 36
y+4x+36=0

(iv) . Prove that if the lines are perpendicular, then
‘product of their slopes = -1.

ED As the lines are perpendicular to each other. So,
Let,

Inclimation of /, = «
Inclimation of 12 =u + 90
| =tan a
=tan (90 + o) = —cot o
Product of m,, m2 =myxm, - - . %
= tan a x (—cot ) |

=tan a x
tan

_ Product of their slopes = 1.

(V) " Find the measure of angle between the lines
represented by x? - xy - 6y? = 0.

m Here
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_1h__1 = -6

2 '
If 0 is measure of the angle between the glven lines, then
an 6 = 22 - ab
a+b '
2 .
2GS -000 nfire nF
) 1-6 - -5 = -5
= -1
=0 .
| =135°
~ Acute angle between the lines = 180° -
=180° - 135°
= 45°

(v  Find focus and vertex of the parahola y = (ix2 -1,

D> y=6x2-1

y+1_ .,
e 2
Let: CX = XandY=y+1"
Sq %Y X2 | ‘ | (i)
Comparing equation (i) with X2 = 4aY |
we have, :
=1
4a = 6
2L
—24
Vertex of equation (i) is (0, 0)
- X=0 Y=0
x=0 y+1=0
& y=-1
vertex = (0, —1)

Focus of parabola = (0, a)

=(o -
= (0"24)
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X =0; y+1-214

.y='2-3—1 |
_1-24
T 24
_ =23
¥="24

-23
Focus = ( > 4) |
(vii)  Find equation of latus rectum of parabola y2 = -8(x — 3).
JAnsg y2=-8(x-3) .
. Let y“Y and X=x-3

y? = -8X : N
Compare thls equation with Y2 = 4aX s
We have

4a=-8

. a=-2
Equation of Latus rectum=x—-a=0
X-3-(-2)= ]
X-3=-2
X=-2+3
x=1|

(viii) Find an equation of an ellipse with foci (+ 3,'0) and
minor axis of length 10.

- XD Here foci (£ ¢, 0) = (£ 3, 0)

c=ae=3
2b=10
=> b=5
As c2=2a%- :

Put values of b and ¢, - |
(37 =a2- (57 ,
9=23%2-25
9+25=a%
— a? =34

2 =34
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- —

Since ma;or axis is along x-axis, So (hc oquation of
2

X '

ellipse Is 3 tos=1.

(ix)  Find the focl and length of the latus rectum of the
ellipse 9x? + y2 = 18,

AnSg Ox? + y2 =18

Divide by 18, we have

2 2 i 2 2
a’=18,b%2=2
c2 =32 - b2
=18 -2
c?2=16
c=%4
Foci = (0, )
F=(0.+4)
'232
Length of Latus Rectum ==~
| _2(18)
1F
_36
T |
(x)  Define direction angles and direction cosines of a

vector.

[Ansg Lét r= 6?:: =7 + y] + zk be a non-zero vectqr. Let o, B,y
denoted the angles formed between r and the unit coordinate

vectors. L
a, B, y are called direction angles and cos a, cos B and
1 ' . .

cos y are called direction COSINES.

L/

l v - - . Y b
(xij  Find the projection of vgctor a along vector b and
prdjection of vector b along g_when a=i-kb=j+k
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_).
D-I} Projection of 2 along b 2.b

| 5
b=j+k

bl =V(1)? + (1) =T+ 1 =12

a.b=(-K.({+K

x0+0x1+(-1) (1)
1

n o n u.¢_

(i-
(+0[-K).(0i+]+k)
1

Projection of a along b \f-

(xii) . Find a vector perpendlcular to each of the vectors
Fal

a= 2|+j+kandb 4|+2]—k
Afhsg Let ¢ be the vector perpendlcular to both 2 and b.
“ c=axb . _
i
2 1 :
4 2
(-1-2)i-(2-4)j+[4-4k
—3i+6] + 0k '
c=-3i+6] .
(xiii) Convert 2x 4y + 11 =0 into slope intercept form.
AnSg 2x = 4y +11 =
: : 2x+11= 4y
%- 11
2* 2=y
- SECTION-II
NOTE: Attempt any Three (3) questions.

. 5
c= 1

il

X

: .oa*r-1
Q.5.(a) Prove that JI‘l_l;r‘lJ % = log, a. . | (5)
[ put a*-1=y -

ax=1+y
x=log, (1+y)
When” x—>0,y—>0

~
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I sohed ptoDete Papes (a9 ) T AR
R W y
A TX T IMieg(1+y)
3 1
A
Y ylog, (1+y)
=y—»0 log, (1 + y)m
1
“log, e
=log, a
dy  __ o 55
(b) Prove thaty ;= +x=0ifx = 1+ Y T+ (5)
Ans3 o =8 __2L
XSPeR M Y38

_(1=122 (2t \?
x2+y2..(1 +t§) +(1 %)
_ (132 + (212
AR
At 212 4 412
T et 4 212
By -
~ 2@
x2+y2=
Differentiating w.r.t 'x’

2x+2y§l=0

X+y ety Hence proved.

Q.6.(a) Show thatf_\(—-——-lﬂ (x+\x?-ad) +c. (5)

Ans

.:T:T;i-l:?”;:!n(x+\[;7maf)+c

Put X= as6ch
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d\ = a oc 0 lnn n d 0

j 'Jn’.!&'ﬂll- l'i I'Rv_q};‘s“ulj :‘}D..ngﬂ?

sac* 0 - a=
asec0tan0do

= o =lsec0d0
T anflanto I 8

= In(sec 0+ tan 0) + ¢,

X X2
. - - Y 2 =
since sec( by - tan 0 \fsec 0~ 1=\ /"‘2‘“

_dx (x x*-al
== n S+
X*~a a a
S =in(x+\x2=ad)-ina+c,
Let, -natg =c¢

So I'\[—ﬁ——b=ln(x+\/x'~’—az)+c

——
,2 2
.\ -e
32

A

—_“
—

(b) The points A(-1, 2), B(6, 3) and C(2, —4) are vertices of
a triangle, then show that the line joining the mid- .

point “D” of AB and mld -point “E” of AC is parallel to

_ BC and DE=-BC

(5)

[ID A1, 2), B, 3)and C(2, -4)

i

|
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_ Yz"y-l
Slope of snde BC my = X%,
_4-3 -7 _'(
~2-6 -4. 4
Slope of side’ DE = m2 yz 14
| - X, = X,
___1__5_ 2-5 7
ax i ol e s G
1.5871-5" 4
22 -2 . 2
.ﬂ . . . i
_2_T
2" %

;As my=m,=7; So- DE || BC

IBC| = \/(xz‘— X,)° ; (Y, - y,.)'2
=N(2-6)2+(-4-3)2
=R (7

~ =\[16+49=1[65

IDE| =1[(x, ~ X2 + (y,— y, )2
G- (-3
AEY B
G-
oo @ e
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g %‘nt 49 b.,:
‘T\J 4 4

|5E| =:'; o5 = :,'- 156]' Hence proved.

- ——— iy —

424
ni%

*

1 Il I " " I i " I !

@ Bl -M—= N N alely Bl B B
| ] » » (j. o

A
+
@

Q.7.(a) Evaluate | costtat | - 4B)
A
'!n.!z;l‘?\. “l. t‘mq . 4 .
; =2) Acosttat
4‘ _'.'T"'!_ g . \ :
=4l @ cos? )2 dt .

w4 ' _

(1 + cos 262 gt
R B A
(1 +cos?2t + 2 cos 2t) dit

/4 ' -
[ 1 + cos 4t :

I (141200845 cos 2t) o

n/4 11 | |
Js (1 +3 +35cos 4t +2cos Zt)dt

x4 13 LA M ‘
IR (‘2'+§cos4t+2cos2t)dt_

q 4 P |
__2-“0 1dt+'2"I cos4tdt+2f costht]

“’4 lsm 2t "4

E 1 sm4t

= 0 L
é[z ol+ s - n
214 +8 S[n42"_s’“0]+(Sin22-sin0)]
K o,
—_— H e . E
8 8(smn 0)+(sm2_o)_|
3rr
20- 0)+(1-0)]

(o]

_3_“ _1(3n+8
”]‘4( 8 )

W
N

J?
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(b) Grapli the feasible region of system of linear:

inequalities and find the corner points . (5)
2x+3y <18, x+4y <12, 3x+y<12  x20,y=0
e '
AHS I 2x + 3y < 18 (1)
- X + 4y <12 o (i)
| 3+ y<12 - (iii)
In equation (jii), puty =0, x =0
- 3ME0g12 . 3(0)+y<12-
3x<12 IO - y=12
x<13g= 4 |

‘Corner pomt'- (4, 0) (0 12) _
- Putx =0, y=0in equation (i), '
0+4y<12 x+4(0)<12‘

4y <12 ' x<12 -
Yy<74 |
y<3

‘Corner pomts (0, 3) (12,-0)
- Compare equations (ji) and (m)
Multiply eq. (ii) by ‘3’ and then subtract
| 3x + 12y < 36 -
C 3x+ y <12

11y <24
24
Y=397

Puty s% in eq. (iii), -

| 24 |
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)

24 35
Comer points (11 Ty

So comer points are (0, 0) (4, 0) (0, 3) (%% , ?—?)

- g. |
S ey
) q'_'_\ ""'um_, .
LY L “1‘\ pg\—""»
Q.28.(a) Find an equation of parabola havmg its focus at the
origin and directrix parallel to y-axis. (5)

LED | et focus f(a, 8) be the focus of parabola and x = —a the

equaztion of directrix.
yu i
/]

Also let P(x, y) be a point on the parabola and M be the
point on directrix. Then

E_EL=1
[PM]
IPF] = IPM]

M=x=-a
[PMl=x+2
IPF] =(x - a)* + (y - 0)?

=4J(x - a)? + y?

[PF[ = |PM|

\ﬂx— 3 +y’=x+a

Taking square on both sides,

(Jix - a)f + ) = (x + a)?
(x-af +y?=(x+a)
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y2=(x+a)?-(x-a)?
= (x2 + a2 + 2ax) - (x? + a? - 2ax)
- =x2+ a2 + 2ax - x% — a2 + 2ax
= 4ax
y? = 4ax
which is the standard equation of parabola

(b) Prove that the line segment joining the mid-points of
two sides of a triangle i Is parallel to the third side and
half as long. | . (5)

.Em“} We ‘suppose that a, b, ¢ are position vectors of trlangle
having vertices A, 8 and C respectively. We further suppose
that P and Q be the mld -points of side AB and AC

As PVofP ;b
: 5 5k
and PVOsz 9

PQ PVon P.Vof P
a+c atb_c-b

A TRET Tera I V)
Now BC=P.Vof C-P.VofB
Qi | WS (i
o |
.- BCl@7h
2 7 2

Therefore, from (i) and (ii),

P =338 @
Therefore vector PQ || BC and it is clear from (iii) length

of PQ is half as long as BC
Q9(a) Find the centre, foci, eccentrlt:lty, vertlces and

equations of directrices ofy— —x2=1. (5)

XD For Answer see Paper 2018 (Group-l), Q.9.(a).
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- (b) Find the value of o, in the coplanar vectora ai +j,i+

A AA

i+ 3k, 2l+j-—21’.' e | - : (5

| ..ﬁ-‘nﬁl_etl_{ i+ L

v=i+j+3k-
= 2|+1 2K.

.leen u. (vxw) 0
o 1 0
r—
2 1. =2
Ca(-2-3)-1(-2- 6)+0(1-2) 0
~50.+8=0 - _
50 =-8

CL e —_—
-5

= 0
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