are given. The choice which you {

circle in front of that question with
the answer-book. Cutting or filing tw
will result in zero mark in that question.

o or more circles

(a) 0 vV (b) 6

(c) 8 (d) 16

If a straight line is parailel to y-axis, then its slope is:

(a) -1 (b) O

(c) 1 (d) Undefined v

Centre of the circle (x — 1)* + (y + 3)2=3is:

(@) (-1,-3) (b) (-1, 3)

(c) (1,3) (d) (1,-3) vV

A linear equation in two variables represents:
~(a) Circle (b) Ellipse

(c) Hyperbola (d) Straight line v

Isin 3x dx is:

@i () -BEacy

(C) 3008 3X + C (d) -3cos3x+cC

A function which is to be maximized or minimized is
called:

(@) Subjective function
(b) Quantitative function
(c) Objective function v/
(d) Qualitative function



9-

11-

12-

I x° dx is:
~1

(@) 20 v
(c) 30
The centroid of the triangle whose vertices are (3,

-5), (-7, 4) and (10,
(@) (=22
(c) (2,-1)V
Itan X dx is:
(@) Insecx+c v
(C) Insinx+c

: then )

(a) Taylor series
(c) Laurent series

(b) 40
(d) 60

-2) is:
(b) (-2, 2)
(d) (0, 0)

(b) Incosecx +cC
(d) Incotx+c

Ify=F, dxatx=-1 IS:

(@) 2 v (b) 3

© 3 d) 4
f(x)=f(0)+f(0)x+f—;(!glx2+ _____ +ﬂn(!gl
is called:

(b) Binomial series
(d) Maclaurin series v



16-

17-

18-

19-

20-

(@) 90° vV (b) 45°

(c) 60° (d) 30°

The eccentricity e of the hyperbola is:
(@) e=0 (b) e<1
(c)e>17v (d) e =1

f <k is equal to:

@ -i () i v

(c) O (d) 1

ad;(' (sec x) is:
(a) sec? x (b) —sex x tan x
(c) secxtanx ¥ (d) sec x cot x
-
I f(x)dx is:
| D a

 (a) =/ f(x)dx (b) — J f(x)dx v
(© | f(x)dx (d) - | f(x)dx

b 5

If f(x) = x4, then domain of f is:

(@) Real number ¥ (b) Integer
(C) Rational number (d) Irrational

MATHEMATICS-I|
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SECTION-I z
2 Write short answers to any EIGHT (8) questions: 16
| x+sinh2x=cosh2x.

2
identity cos h
(i) Prove the y o Pl

ﬁ

| o il d ek 8
mcosh%ﬂsmhzx— 4 4
24 g X+2+eX+e -2

cos h? x + sin h? x = cos h 2x

. ~ sin0
(i)  Evaluate lé'lm :

Ans sin e=. sSin | ::
A'-rﬂ) 0 Bh—%ez 1 I

- 0

i

2
0—-0 0
i 2
= |lim 6. lim %—9-)
-0 60 0

= O[Iim S0
0—-0 0

=0(1)*=0
(lii)  Discuss the continuity of the function f(x) =

xz_gif 3
X=s e at x = 3.
6 if x=3

Ans Given f(3) = 6

the function f is defined at x = 3.




-9
T >I(I—r>r?3 f(X) x—>3 X—3
AT IR =S
= lim
X—3 X—-3
= |lim (x + 3)
X—3
=06
JAYS )I(l_rg f(x) =6 = 1(3)
f(x) is continuous at x = 3.
(iv) If y =c, find % by definition where c is constant.
m y = f(x) = ¢
=  f(x +6x) =
f(x +8x)-f(x)=c-c=0
fix+6x)—f(x) _ O 5
OX OX
jm XX T oy (0) = 0
5x-»0 OX Sx-»0
Thus f(x)=0
E Y 8
That is, B " dx (c) = 0.
dy a+x
(V) I s
Ans 3B 91 " _C.L(a + x)
i dx dx\a-X

IIIIIIIIIIII
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-% = 5% [(sin 20 — cos 6)7]

oy
= 2 (sin 20 — cos 30) 40 (sin 20 — cos 360)

= 2(sin 20 — cos 30) [cos 26 . 2 — (—sin 30 . 3)]
= 2(sin 20 — cos 30) (2 cos 26 + 3 sin 30)
(viii) Differentiate y = a* w.r.t. x. '

m Here
| | y=a*

Taking log on both sides

log y = log a*
Iny=xIna
=exlna

Differentiating w.r.t. x, we have

d
a¥= e"'",aéj;(x In a)

=eXIna (|n a)

=g (|n EI) _ | ( aX In_a = ax)

(ix) Ify=cos h'x prove that % = sin h x.
Ans_ Yy = Cos h x
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=x.e5‘“".cosx+e5'"". 1
= eS"X (x cos x + 1)
(xi) State Taylor’s series of a function f(x) at x = a.

Ans TN defined in the interval containing ‘a’ and its derivatives
of all orders exist at x = a, then we can expand f(x) as:

f(x) =f(a) + f(a) (x—a) + ﬂfl (x —a)* + fLé 2l

(x—a)’ +

4) n)
ﬂ—&@l(x—a)4+ +—|(ﬂ§l(x—a)”+

(xii) If f(x) = x3 — 6x? + 9x, determine the interval in which
f(x) is decreasing.

LU f(x) = x3 — 6x2 + 9x
f(x).=3x“— 12x +9

= 3(x*— 4x + 3)
. =3(x-1)(x - 3)
f(x)>0

= X°-4x+3>0

= xX-1)x-3)>0

(X = 1)(x - 3) > 0 in the interval (-, 1) and (3, )
fx) <0 = (x-1)(x-3)<0
(x—1)(x—3)<0ifx>1andx<3,thatis1<x<3_
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e dy s i)

(i)  Evaluate jﬁ:ﬁ 0

D Rationalizing the denominator, we have
X+ 1 +4/X

dx
IW: I(\/;T— —AX)A/x+ 1 +4x) dx
iy p EOE LA E g

X+ 1—X
% I[(x "'1)"2 + x1/2] dx
g I(X + 1)1,2 dx + Ix1f2 dx

32 3/2

=-(x—+31)-—+2(__+c
. 3
% 2

ax + b
ax2+2bx + ¢

(iii)  Evaluate J'



e T T E ,.
Pscrrr e e
- XDy m .1 I"“M“‘ 3
\1 m -[5;24'2['))(4‘0 x_2 ax? + 2bx + ¢
| 1

2

n |ax? + 2bx + c| + ¢’

sec’ x

| e dx.
| (lV) Evaluat '[\/t_a_n_x
ﬁ Mnx-t
5eC? X dx dt
J-sec X dx dt
tan X {12
- [t g
t112
= "1_ + C
2
= 2(tan x)V4 + ¢
=24/tanx+cCc

; (vy  Evaluate Itan"‘1 X dx.

I Ans g ]'tan“1 X dx = J.tan"'1 X . 1dx
Integrating by parts:

It:an‘1 x dx = tan™" X fdx = I[Edi (tan”! x) . _[ dx] dx

1
=tan‘1x.x—j[1 +x2 .x]dx

-xtan“1x-2_[

1
=xtan™' x -7 In |1 + X4| + C

NE
(vi) Evaluate _[ X‘\’X2—1 dx.
2
V5 \/5
Ansg I XA\X%—-1dx= _[ x(x% — 1)V2 dx
2 2
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(vii) Evaluate |
LI et tan'x=t

By taking derivative both sndes

tan“1x
e
'[1 +X2 dx = J‘e!dt
et
=—1-+c
=el+c

(viii) Evaluate Ix2 In x dx.

Ans_ Ix2lnxdx=jlnx.x2dx

Integrating by parts

S a1 g
—ln)(3 “‘J.[x_é—:ldx
o o o Uy
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x X L
B 3'3 y

x> 1

=-3-(Inx—§)+c

[X>» The given differential equation can be written as:
x2(2y+1)—!— ()

Dividing by x?, we have (2y + 1)% ;2 (2)

Multiplying both sides of (1) by dx, we get

d 1
(2y + 1)(539 X'Fdx

(2y + 1) dy = 1 — dX

Integrating either sudes, we get

_[(2y+1)dy= Ifgdx
y2+y=-_x—1*+c
1

Thus y* +y=¢c -

x.is the general solution of the giveh

differential equation.

2
(x) Show that y = tan (e* + ¢) is solution of g‘)!( = ‘Ye_;x" .

m y = tan (e* + c)
dy d
a¥=a;[tan (e* + c)]
dy —yo+
dxs e X
zdy - dx
2+1 e-x

y =tan (e* + c) True



Putting x = 0 in (iii):
0+y=9

ﬁ ' y % 5 T

.. (0,5)is a point on (iii).

Putting y = 0 in (jii)

x+0=5
= o X=D
(5, 0) is another point on (iii).
2X+y<2
—2X+y=2
Putting x = 0 in (iv)
-2X+0=2
— = -1

(-1, 0) is another point on (iv).

Putting x = 0, y = 0 iin (i), we get

0+0<5
s i) L. True
Putting x =0, y = 0 in (ii).
-0+0<2
0<2 True

Grapﬁ£

()
(Iv)

g
f
¢
:
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(xii) Find corner points of Sx + 7y <35, x -2y <4, x>
0,y=0.

D> 5x+7y<35 (i)
X—-2y<4 (ii)
o5x + 7y = 35 (iii)
X—2y=4 (iv)

Putting x = 0 in (iii)
O+ /y+35 = y=5
s (0, 5)is a point on (jii).
Putting y = 0 in (iii)
ox + 0 =35
X=17
- (7, 0) is another point on (jii).
Putting x = 0 in (iv)
0-2y=4
y .=
s (0, -2)is a point on (iv).
Puttingy = 0 in (iv)
s, (4, 0)is another point on (iv).
Puttingx=0,y=0in (i)
0+0<35
R 2l S 3O True
Putting x =0, y = 0 in (ii)
0-0<4
e 0<4 True
From (iv)
X=4+2y (V)
Putting (v) in (iii)
5(4 + 2y) + 7y = 35
20 + 10y + 7y = 35

17y =15
_15
Yo7
Puttingyrgin (V)
1 30 _68+30_98
X=4+2(T§')=4+17— AT AT

Hence (—?—2— -1-7 (0, 5), (0, 0) and (4, 0) are the corner points.
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4 Write short answers to any NINE (9) questions: 18 |
& Wi —

(i) Find the equation of the line through A(-6, 5) having |
slope 7. 1

Ansg m=7
Equation of the line through (-6, 5) Is:
y - Y, = mX—X,)
y-5=7(x+6)
y-95=7x+42
y=7x+42+5
=T7x + 47
Ix-y+47=0
(ii) Convert the equation 4x + 7y — 2 = 0 into two
intercepts form. -
LD 4x+7y-2=0

4x + 7y = 2

2 350 | |
(il Check whether the point (-2, 4) lies ab_ove B i
the line 4x + 5y -3 =0. |
m 4x + Dy — =0 | o (1
Here b = 5 is positive. Also )
4(—-2)+5(4)—-3=-8+20_3; , |
=9>0

(2)
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| Heemte 5P

| and the expression have the
same sign and so the point (-2 4) lies above (1).

(iv) Findthe lines represented by 20x2 + 17xy — 24y2 = 0.
[UD> 2052 + 17xy — 24y2 =
This equation may be written as:

2
Y y =
24()() —17()()-20_0

a=24 ,b=-17 , c=-20

= =17) £ (=17) — 4(24)(-20

Y 2(24)
~ y 17 +£4/289 + 1920
) RECT X 48
y_17+47 | 7 — 417
S ' 48
o
B
4 -5
= y=3X and %y

= 4x-3y=0 and S5x+8y=0
(V) Find an equation of the vertical line through (-5, 3).
Ans Slope =m =tan 90° = «
i Equation of line through (-5, 3) is
Y=Y, & MX-=X)
y-3=w(x+5)
[y =5
¥
— x+or(
. X=-5
(vi)  Find an equation of the circle with ends of diameter
at (-3, 2) and (5, -6).

Ans_ Let the equation of required circle is: |
(x—h)? + (y —k)#=r (i)




putting the values in (i)
g (x—1)2+(y+2)*= (\/32)?
2_ox+1+y’+4y+4=32
x2+y2-2x+4y-27=0
(vii) Find the centre and radius of the circle x* + y? + 12x
-10y = 0.
XD x2+y2+12x-10y =0
X2 +y2+2(6)x+2(-5)y+0=0
g=6'f‘=_5'c=0
So, Centre (—g, -f) = Centre (-6, 5)
and Radius =4/g? +f2 - c
=/(6)? + (-5)>- 0
=4/36 + 25
=+/61
(viii)  Find the focus and vertex of parabola (x — 1) = 8(y + 2).
D x-1)2=8(y+2)
let X=x-1Y=y+2

So, X¢=8Y (i)
Comparing (i) with x? = 4ay
4a =8

e a=2
Coordinates of focus: (0, a)

2 RS0 ive Y =3

% )(- 1=0 : y+2=2

= X=1 == vy=0

F(1, 0)




Thus,
gy = 225.
D> 25x2 + 9y? = 225
S
BT o5 |
e -ac= 25
— a==+>5
b2=9
— b=+3
a‘-b2 25-9 16
e2="————=-—'—-—-=—-—
a‘ 25 25
8
— e=z
ae=5(g- =4
s 5.2
Rl oY " 4" 4
5
Vertices are:
V(0, £ a) =V(0, + 5)
Directries:
fa - 25
et 4

(x)  Find the direction cosines of the vector 6i — 2) + k.

Ansz

Direction rations of v are: (6, -2, 1)

Direction cosines of v are: ('—6- S '—1—)
R

(xi) ifu=3i+j-kandy=3i-]+k, find the cosines of

v(1, -2)
(ix) Find the vertices and directrices of the ellipse 25x? +

vV=6i-2] +k

vl =\(6)2 + (-2)2 + (1)?
=\36 5451 =al

the angle 6 between u and v.

2| MATHEMATICS-II



(xii) |If

D 2ix2.k

= [(2i + Oj + OK) x (0i + 2j + 0K)] . (0i + O] + k)

2
0
0

0
2
0

-

0

0
1

=2(2-0)-0+0

= 4

SECTION-II

NOTE: Attempt any Three (3) questions.

Q.5.(§) Let f(x) =

2x + 1

X -1

; x =1, find 1(x) and verify that

e~ P e C) I
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ey e el i - - T —

fof1(x) = x
fof-(x) = f[f(x)]

X + 1
2(x_2)+1

e,
2X+ 2+ X -2
X2
X+ 1-—x+2
X—2
_3X
, 53
fof - 1(x) = x Proved. |
(b) If ¥ = tan™ 6‘), then prove that % B (5)
Ansg ¥'= tan™* G-(-)

Differentiating w.r.t. ‘X’

) <o ).

d d



Q.6.(a) Evaluate I(l'_—sm‘) e” dx. (5)

1-cos X
BD (1 50s%)
X X
-2 sin 5 Cos 5
= Ie" < dx
2$in2'2*
X B
1 sin 7 cos 5
= Ie" o ormt (),
23in2§ 2$|n2§

= [ e [% cosec? 'g- — cot %] dx

1
=§Iexcose02%dx— _[e"cot%dx

Integrating 1% integral by parts
o Ligx Icosecz')-('dx—lj[-g— ) [cosec? 5 '
5 > 5 dx(e) cose 2dx dx



=-2'e". 1 “Ejex 1 dx—Ie"cotlz('dx+c
2 2
X
=-e"cots+ Je" cot%dx— Ie" cot%dx+c
X
= XCOtZ + G
(b) Find interior angles of a triangle whose vertices are
A(G: 1): 3(2: 7)! C(_Gr _7) (5)
m A(Gr 1)! B(ZI 7): C("‘6, _7)
oA e | 6 _=3
SlopeofAB-m1-2_6 = 2=
-7 -7 -14 7
Slt:ipe(:)\'BC--mz—___ﬁ__2 =22 %n T 4
-7 - 1 -8 2
S|0p30fA03m3-_6_6 = 12" 3
My — M,
tan (ZA) =773 m, . m,
2,313
S S T
O
e
/A = tan™? (c0) = 90°
SAReh
. m, — m, 2 54
tan (£B) = o
( ) 1+ m m2 1+ :__)(1)
2 \4
-13
4
= 13 =2
8

/B=tan"'2=63.43"



/C tan™’ (—;—) = 26.57 t

!!4 i

sec 6
Q.7.(a) Evaluate J oyt (5) |
m K sec
Jsine+cosede !
= sec 0 - 1
—14 el ' -/4sece.cosed9
"Jsin9+cose 'Jsin9+cose
cos 6 cosO cosb
g i‘[‘ sec? 6 40
- 3 1+tan®

=In|1+tan o),

=In|1 + tan% —In |1 + tan (0)|

=In|1+1]-In|1+0|
=In(2)-0
=In (2)
(b) Maximize f(x, y) = 2x + 3y subject to the constrajnts- (5)
2x+y<8,x+2y<14,x>0,y>0. ' .
—_.—“_\
Ans 2Xx+y<8

X+2y<14 (')
2X + y = 8 (")
X+ 2y = 14 (i)
Putting x = 0 in (iii) (iv)
O+y=8
=5 y=38

(0, 8) is a point on (iii).
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. (4,0)1s another point on (iii).
putting x = 0 in (iv)

0+2y=14
— y =i

(0, 7) is a point on (Iv).

putting y = 0 in (iv)
X-¥ 0 =14

Giay =14
. (14, 0) is another point on (iv).
putting x =0,y =01in (i)

0+0<8
eS8 True (Maximized)
Putting x = 0, y = 0 in (ii).
0+0<14 |
0<14 True (Maximized)

IR, Al L. A o T T Y
Q.8.(a) Show that 3x -2y = 0 is tangent to the circle x2 + y? +
T N R R i s L
m x2+y2+6)(_4y=0

x2+y2+2(3)x+2(-2)y+0=0

g=3,f=-2,c=0

centre C (—g, -f) C (-3 2)

Perpendicular distance between the centre and the line
3x - 2y = 0 is the radius of the circle, I.e.,

(3)(=3) + (=2)(2) * (O)l

£ (3)% + (-2)?
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y P

| e values o1 g4, £ .~ P
B Ut\:l:ggt(gi 4k - 2(-2i- 4 - 3k) + 4(i+ 2] - k)

=9i_3j—.—12_|g+41+81+65+4i+81—45

Mg 17i + 13] — 10K
V=T /558
_17i+13j_ 10_, ,
~4[558 ° \/558 - \/558 = ;
' is y =0 ang

Q.9.(a) Write an equation of the parabola with axis y

[ General equation of required parabola:

(y - k)? = 4a (x - h)
AXIS : y=0
Therefore, k=0
Hence
y? = 4a (x - h) (i)

| the points (2, 1) and (11, -2) lies on it, thus, put
them in (i).
(1) = 4a(2 - h)
1 = 8a - 4ah | (ii)
and
(-2)? = 4a(11 - h)
4 = 44a - 4ah (ili)
By subtracting (ii) and (iii), we get
1 = 8a - 4ah
+ 4 = 44a ™ 4ah

-3 = -36a
a=zs
12
Put the value of ‘a’ in (ii)

OR(AN s
b 12)‘ 12)h

—
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f 3oeh

B -

%, B
- 3(1)=2-h
— h=-1

By putting the values of a and hin (i), we get
1
y2=4(7§) (x +1)

Fem XA
re R
3y’ =x + 1

Find volume of the tetrahedron with the vertices: (5)
(2,1,8),(3,2,9), (2,1, 4) and (3, 3, 10)

LD For Answer see Paper 2016 (Group-1), Q.9.(b).
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