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wers, A, B, 1D
e which you think IS correct, fill thy

circle in front of that question with Marker or Pen ink i,
book. Cutting Or filling two or more Circleg

will result in zero mark in that question.
« = at?, y = 2at are the parametric equations of:

Note: Four possible answ
are given. The choicC

1-1-
(a) Ellipse (b) Circle
(c) Parabola v (d) Hyperbola
2 ) -
(@) e v (b) e°
(c):8~ (d) e 15
3- If f(x) = cos h x then f(x)? — f'(x)? =:
(@) O )1
(C) %1/ (d) 22
d
e Lmnm"
K
(a) 'r':—(ln x)™k-1 ¢/ (b) ;':-n-(m x)k-1
1
(€) “mk mk
Xk )
g_( R
o (- )
: 1 .
(@) 1-2 (b) 1 +-)%2-
(€10 ) 1-75 ¥




10-

11-

12-

-----------

Il -" :':':‘- .':':""'""r """""""""
s e ;;_:,—_.-:’f fzf-'?,fr.{,f 7

f-'r. n" :I.p' _.F f ,,||' ; i'

lfy=C95X u-sinxthen%
(a) COS X (b) —cot x v
(c) —tan X (d) —cosec x

ao+a1x+azx2+'--'+a xn+----'s

(a) Maclaurin’s series (b) Taylor series
(c) Power series v  (d) Binomial series

f tan x dx =:
(@) Incotx+c (b) Incosx+cC
(c) Insinx+c (d) nsecx+c v
G [1 :xz + tan™’ x:l dx =:
(a) e*tanx +c (b) 1?;2-»0
(c) esinx+c . (d) e*tan'x+c Vv
'I sin® x cos x dx =:

S 2
(@ 2 (b) 3

1 1
(c) 7V (d) g
d :

The solution of Ex! = -y is:
(a) y=e* (b) y=ce™ v
(c) y=¢€ (d) ce” '
Equation of horizontal line through (a, b) is:
(@) y=a - () y=bv
(c) x=a (d) x=b

The two lines a,x + b,y = c, ; ax + b,y = c, are

parallel if:
(@) a,-a,=0 * (b) a,—-b,=0

() a;b,—a,b,=0 (d) ab,-ab, =0V




15-

16-

17-

19-

20-

(a) 30° (b) 60°

(c) 45° V (d) 180°

If the line (3x -y * 5) + k(2x - 3y — 4) = 0 is paralle| to
y-axis, then k=: :

(a) —% v (b) -3

© (d) 0

ax+b<cis:

(a) Linear inequality v(b) Identity
(c) Equation (d) Not inequality
If the ends of the diameter of the circle are (0, 1) and

(2, 3), then its area is:

(a) n (b) 2n v

(c) 4n (d) 8n

The directrix of the parabola x* = -8y is:
(@) x+2=0 (b) x-2=0

(c) y+2=0 d) y-2=07V

A A A A A A

If vectors 2i + j + k and i - 4j + ok are perpendicular,
thena =

(a) 1 (b) 2 vV
(c) 3 (d) 4
[aba]is equal to:

(@) 1 (b) a

(c) 0V (d) b
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SECTION-I

2.

(i)
Ansg

(ii)

write short answers to any EIGHT (8) questions: 16
If f(x) = \fx +1 and g(x) = '3'2- find g of (x).
g of (x) = g [f(x)]

=g(\l;<T1)
" Wx+ 1)
1

g of (x) =

X+ 1
If f(x) = (—x + 9)* find f(x).

D Given f(x)=(-x+9)3

Let y = f(x)
So, y=(-x+9)°
By solving equation for x
y1l3 = _x+9
| x=9— y11.'3
N y = f(x)
So, f(y)=x

or Fiy)=9-y""
Replacing y by x, we get

F1(x) =9 — x'P
| 1-cos O
(i)  Evaluate lim —g= .
1—-cos® 1-cos@ 1+cosb
Ansg | 0 kY g "1+ cos 0O
' __1-cos?®
~ (1 + cos 6)
sin‘ O

~ (1 + cos 0)



(iv) Ify=(x2+5)(x3+7) flnd—!

LD Given thaty = (2 + 5)(x® + 7)
y = X3 + 5x3 + 7x% + 35

Differentiating with respect to x, we get
gx=i[x5 + 5x3 + 7x? + 35]

dx dx
d d d d
= dx ()t 5 dx O5) = dx (x?) t ax (35)
= 5x* + 5(3x%) + 7(2x) + 0
g%= 5x* + 15x% + 14x
(V) Find%ifyz+x{—-4x=5*.
LUD Given that ye+x2—4x=5 (1)
~ Differentiating both sides of (1), w.r.t. 'X.
d d
gy Y2 *+ X2 —4x] = 5 (5)
2y % +2x-4=0
2V % =4 — 2X
dy 4 -2x
dx a2y
dy  2(2-Xx)
dx=—- =2y
dy 2-X
o p UK,

(vi) Differentiate ‘\fx + \/)_( w.r.t. x.
XD Given y=‘\/x+\/§ | (1)




Here u=X+1Xx
pifferentiate w.r.t'x

du 1
a1 T o
E2IX €]
- 2\{)_(
put values in equation (2),
+ s M WP VT

dx 2.,,)“_\/;(' 2\&
o 23{x+1
afx P +

(viiy  Differentiate /n (x2 + 2x) w.r.t. X.

Ans 2 y = In (x? + 2x), then

d d
a§ =3, [ (x% + 2x)]

Pl (ko b
(x? + 2x) dx

1
_x2+2x(2)(+2)

(X% + 2x)

u=ax+hb
du _
dx ~ 2

(2)
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y=sinh™'u

Thus

(ix) Ify=xcosy find e

D Given y =XCOSY
Differentiating w.r.t x

dy 5ilid: d
dx = X dx (COsY) + cosy . g (x)

d
E§+°°SY (1)

=X (-siny).

d :
a)%:—xsmy%-i-cosy

d :
a¥+xsmy.g¥=cosy

d
a¥(1+xsiny)=cosy

dy ___cosy
dx 1+xsiny

| d 1
 (x = —-sinx=
_ (x)  Prove that dx SIN7" X \/1—_—,{2 :
Ans %, y =sin1 x
Tl_'nen X=siny (1)
Differentiating both sides of () w.r.t X', we get

dv ol
1= gx (siny)

1=c0$ygz

dx
v i dy
cosy dx
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%

is positive fory e (—- > 5 2)
d 1

..g-- in~? = : i
dX(Sm X) mfm (RO A

pefine point of inflexion.

A point of a curve at which a change in the direction of

(x1)

m;ure occurs, is called point of inflexion,
F”lg pefine critical point.

S

@ The point (c, f(c)) on the graph of f is named as a critical

int.
= Write short answers to any EIGHT (8) questions: 16

3.
Find dy in y = x? + 2x when x changes from 2 to 1.8.

(i)

y = X* + 2X
when x changes from 2 to 1.8
X =2
Ax=18-2=-0.2
y = X% + 2X
= (2)%+ 2(2)=4+4
=8
y = X% + 2X
y + Ay = (x + Ax)? + 2(x + AX)
Ay = (X + AX)? +2(x + AX) - Y
Ay=(2—0.2)2+2(2-0.2)—8
Ay=3.24+36-8 (‘. Ay — dy)

dy = -1.16

(i)  Evaluate |tan? x dx.

I [tan? x dx = [(sec? x 1) dx
= [sec? x dx - |1 dx
= [sec? x dx - [dx

=tanxXx-xXx+C







i
|
|
I

gvaluate Ix In x dx.

L I-Ix In x dx
Let il S8
f@ =Ilnx.xdx

integrating by parts,
o X0 fe g
s n x - 2 R 2 . x x

I=—.Inx—j4-x2+c

‘- (vii) Write two properties of define integration.

Ansg C[f(x) dx has a definite value ¢(b) - &(a), so it is called

the definite integral of f from a to b. #(b) — ¢(a) is denoted as
GO, or $(X)],

(viii) Evaluate 1 cos t dt.
D et 1= .T cos t dt
/6
/3

= [sin t]ﬂe,,

"sinE Qng
P 3 6



AH
- A= jy dx

kgl B 3
=[2(4)2-— Aé J—_2(0)2—%)—:l
=[2(16)—'63i]—[0-—-0]

64
=32--§“
~ 96 — 64
T -3

A = %2' square units

(xij Define optimal solution.

m The feasible solution which maximizes or minimizes the
objective function is called the optimal solution.

(xii) Define decision variables.

[N The variables used in the system of linear inequalities
relating to the problems of everyday life are non-negative
constraints, which play an important role for taking decision. So

these variables are called decision variables.
4. Write short answers to any NINE (9) questions: (18)

(i) Show that the points A(-1, 2), B(7, 5) and C(2, —6) are
vertices of a right triangle.

LID | et a, b and c denote the lengths of the sides BC, CA and
AB, respectively.
By the distance formula, we have

c=AB=\(7 - (-1))? + (5 - 22 =[T73

a=BC=1(2-772+(-6-52 =+/146




As given points are collinear, sO

o TP
3 20 =0
T3

Expanding from R, |
(-1)2-3)-h(3-7)+1(9-14)=0
(-1)=1) - h(-4) * 1(=5) =0

1+4h-5=0
4h-4=0
4h-1)=0
h-1=0
. h =1
(iii) Convert the equation 4x + 7y — 2 = 0 into two
intercept form. |
Ansg Given equation;
| 4x +7y-2=0
4x + 7y =2
Dividing both sides by 2
- 7
2x+§y=1
X
B e
2 7

(iv)  Find an e‘gtfafion of the perpendicular bisector of the
Segment joining the points A(3, 9) and B(9, 8)
Ansg L A

et PQ be the perpendicular bisector of the line segment AB
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[£2="pQ passes through the mid-point Q of AB.
LT
2 ‘ 2 |

since PQ.LAB
So, (slope of AB) (slope of PQ) = -1

(%) (slope of I;E)) = -1

slope of PQ = -2
or - m = =2
Hence equation of PQ is
y_Y1 =m(x—x1)
y = '1§§ = -2(x - 6)
2y — 13 =-4(x-6)
2y - 13 =-4x + 24
4x +2y - 13-24=0
4x +2y - 37 =0
(V) Check whether the point (4, 7) is above or below of
the line6x -7y + 70 = 0.

LD Given points are (-4, 7)
Given lineis 6x -7y + 70 =0
Multiplying both sides by — 1
—6x+7y-70=0
Put (-4, 7) in L.H.S of equation



So the points (-4, 7) lies above the given line.
(vi) Find an equation of tangent to the circle x* + y? = =7
parallel to the line x - 2y + 1 = 0.

we know x2 + y? +r?
22 9
r

r-+\/§

Let equations of required tangents be:

y = mx+ry1+m? (i)

Given line
X-2y+1=0
-2y = X -1
2y = x + 1
1 1
i Lt

Slope of required tangents

_1
Lt

By putting the values in (i)

— X — 2y+\[_ 0

(vii) Define focal chord of parabola.

EUD> A chord passin
g through the focus of a
a focal chord of the parabola parabOla IS Ca"ed

(viii)  Find centre and vertices of ellipse -1 + b Ak 1
4 S 3
_1)\2
Ansg Given ellipse: L41)- + MQJE = 1




Tsaved Upo D2 FPEE "

ntre of the above ellipse is:
X = 0 e 0
x=1 , y=-1,1e, (1, -1)is centre.

r . .
3ertices of the above ellipse is (0, +a) = (0, +3).

x=0, y=%3
‘ x=1, y=-1%3

i.e-r
or (1, —4) and (1, 2) are the vertices.

Find vertices and equation of directories of
hyperbola x? —y? =9,

@ Given equation is:
x2 o y2 =9
x2 2
?“%= (i)
From equation (1), we see thata=3,b=3
Vertices = (+ a, 0) = (+ 3, 0)
2=a2+b2=9+9

C = 32

The equation of directories are:

(ix)

Now i iert

(x) Find a vector of length 5, in the direction of opposite
that of v =i — 2j + 3k.

m Given vector Is:
v=i-2]+ 3K

V=12 + (2% + (32
=\’1 +4+9

V| =14
_}

If u is a unit vector in the direction of v, then

Then,



iiiiiiiiiiiiiii
.ll'I

| MATHEMATIC

wld
of v IS :
_5g_=—5[7,,—;-<1—21+35)]
=\7_'%(1—21+3L<.)

15
- a1 s 1~ Jra’
(xi) Find a scalar a, so that the vectors 2i + oj + 5k and
3i + j + ak, are perpendicular.

LD et  u=2i+aj+5k

and v=23i+]+ak
It is given that u and v are perpendicular
' g.v=0

= (2i + aj + 5K) . (3i+ ] + ak) =0
~ "B+a+5u=0
6o = -6
. o= -1
(xii) lfa+b+c 0, then prove thataxb=b x c = ¢ x a.
Ansg Given
a+b+c=0 (1)
Taking cross product on both sides with a.

axb+axc=0 axa=0
axb=-axc
axb=cxa (2)

Taking cross producTon both sides of (1) with b,
bx(@a+b+c)=bx0



bxa+bxc=0 ' bxb=0
bxa=-bxc
-axb=-bx¢
axb=bxc (3)

From (2) and (3),

axb=bxc=cxa

viiiy Prove that the vectors i — 2j + 3k, -2i + 3j — 4k and
b ( i — 3j + 5k, are coplanar.
u=i-2)+3k
v =-2i+3| -4k
w=i-3) + 5k
If u, vand w are coplanarthenu.vxw=0
Now,
| 1 -2 3]
U.vxw= -2 3 4|
| 1 -3 5 |

Expanding from R,, |

=1(15-12) + 2(-10 +4) + 3(6 - 3)
=3+ 2(-6) + 3(3)
=3-12+9

u.vxw=0

SECTION-II
NOTE: Attempt any THREE (3) questions.

1 n
Q.5.(a) Prove that lir_gjot (1 + ";) = e. (5)

Ansg By the binomial theorem, we have
n 2 3
(1 +l) = 1 +nt ML) n271 G;) MLLCd) 13|n—-2 (—1-) o
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_1+1+05+0166667+

= 2.718281 ..
As approximate value ofelis = 2.718281
1 n
limit (1 i -ﬁ) = e

N X —» 00
(b) Ify = tan (p tan™! x), show that (1 + x2)y, - p(1+y?) =0,

AP

LD Given
y = tan (p tan™" x)

Differentiate w.r.t X

—X- sec? (p tan”' x) . ddx (p tan~" x)

1
— 2 =

y, =sec’ (ptan™' x).p. 7733 |
Multiplying both sides by (1 + x2), 1

(1+x?)y, =p sec? (ptan~' x)

=p [1 + tan? (p tan™" x)]
(1+x%)y,=p(1+y°)
(1+x%)y,-p(1+y9)=0

Q.6.(a) Show that _f—;(-\/g——)_(? =In (x + \/xz ~ az) + C. (5)

LD For Answer see Paper 2015 (Group-l), Q.6.(a).
(b) Find the point three-fifth of the way along the line

segment from A(-5, 8) to B(5, 3). (5)
LD For Answer see Paper 2016 (Group-l), Q.4.(ii).
*x2 -2
Q.7.(a) Evaluate J enl e (5)




(x = 1)
=[ 5 T—[ln (x+ 1)
5 1
H 1
=5 [(x - 1)2]f —[in (x+ 1)°
} . :
N
=5[B-1°-(1-17-[In(3+1)-in(1+1)]
1
=5[2°-0]-[In4-in2]
1 4
=5 (4) - In (E)
[=2-In2
(b) Graph the feasible region subject to the following
constraints: (5)
2X -3y <6
2x+ y22 , x20 , y=20

[B® The graph of 2x - 3y < 6 is the closed half-plane on the
origin side of 2x — 3y = 6. The portion of the graph of system 2Xx
" -3y <6,
l x20,y20
_ is shown as shaded region in figure (a).
When x=0 Y
2(0) -3y =6 «{
-3y =6
y & —g
P.(0, 2)
When y=0
2x — 3(0)=6
2x =6
X=3 Y’
P,(3. 0) Fig. ()

The graph of 2x + y > 2 is the closed half-plane not on the
origin side of 2x +y = 2. The portion of the graph of the system

2x +y 22,

x20,y>0
is displayed as shaded region in figure (b).
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When x =0

2X = 2 - %
X = e
P,(1, 0) Fig. (b)

The graph of the system
2x —3y<6,2x +y <2,
x2>20,y20
is the intersection of the graphs shown in figures (a) and (b) ang
it is partially displayed in figure (c) as shaded region.

x!
} \r-’
o
Fig. (c)
Q.8.(a) Find a joint equation to the pair of tangents drawn
from (5, 0) to the circle x2 + y2 =9, (5)
Ansg X>+y¢=90 (1)

Let P(h, k) be any point on either of the two tangents
drawn from A(5, 0) to the given circle (1). Equation of PA is

y—0=Ef%(x—5)
Kx-(h-5)y-5k=0 (2)

Since (2) is tangent to the circle (1), the perpendicular

distance of (2) from the centre of the cij -
the circle. e circle equals the radius 0

le., -
K2+ (h-5)2 >
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25k? = 9[k? + (h - 5)2] |

16k?-9(h-5)?=0
Thus (h, k) lies on

9(x — 5)° - 16y? = 0 (3)
But (h, k) is any point of either of the two tangents.
Hence (3) is the joint equations of the two tangents.

(b) Prove that the angle in a semi-circle is a right angle.

D Let X2 + y? = a2 be a circle, with centre O. Let AOB be
any diameter of the circle and P(x,, y,) be any point on the

circle.
'y (.1:')'}

(X0

We have to show that mZAPB = 90°.
Suppose the coordinates of A are (x,, ¥,).

Then B has coordinates

(—X1, _Y1)
Slope of AP = Ay =m,, say
Xy = X%
Slope of BP = 4Rt = m.,, say
X, + X, 2
Y2 -Y,
M= 2 4 (1)

Since A(x, , ¥4) and P(x,, ¥,) lie on the circle, we have
>t:f+yf=:-:a2 — xf=az-yf
2 A D P (2)
X, *Y,=a = X,=4 ‘Vz
Substituting the values of xf and xz from (2) into (1), we

get



c2

e2x2—2cxvx2+2cx_y2=c2_.g§

o2

or )<2—2c:>~c+02+3,;2=e2,(2___2(-;)(+EE

or x2(92—1)_y2=c2(1_£§J=i

Y-

(% - 1)
Let us seta“g,so that (2) becomes
x*(e?-1)-y?-a%e?-1)=0
R e
. Sk o= yaer LB
ac a“ec-1)
w2 2
or 'a—z—-i—z=1
where b?=a?%(e? - 1) =¢2_ 52

_ S C=ae
(3) is standard equation of the hyperbola.

directrix of the hyperbola. Also let P(x, y) be a point on the

hyperbola, then by definition
PE

IPM| ~ ©

(2)

(3)




