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Note:

e: 30 Minutes| (OBJECTIVE TYPE) | Marks: 20

Four possible answers, A, B, C and D to each question
are given. The choice which you think is correct, fill that
circle in front of that question with Marker or Pen ink in

the answer-book. Cutting or filling two or more circles
will result in zero mark in that question.

_at_il; cos hx=
(@) —sin hx (b) sec hx
(c) —sec hx (d) sin hx v
Solution ofg% = :x! is:

s Y-
(a) y - © (b) x=¢
(c) y=cx (d) xy=c v

If at least one vertical line meets the curve at more
than two points, then curve is:

(a) A function (b) Not a function v
(c) One-to-one function (d) Onto function
| sec? x dx:
3

(a) tan x v (b) seg -
(c) tan® x (d) sec x tan x
Domain of f(x) = x? + 1:
(@) RY (b) R - {1}
(C): R —4=1} (d) [1, =]
Isin X cOs x dx:
(a) %cos 2X (b) —%cos2x

i 2
© sm2 X s d) co; X



10-

11-

12-

13-

(a) sin”! x
(c) sec ' x v

d

—sec hx =:

dx

(a) sec hxtan h x

(C)

For elllpse =3 +

Wy

- (c)
Horizontal line through (7, -—-9) IS:

(a)
(c)

(a)

X=7 (b) x=-9
y=7 (0)0y,= 9 v
Projection of vector u on vector v is:
—> —> > —
u.v

™Y ®) T
- > > —>
UXxyV UxYV

v AT

(C)

tan h? x

x2

b2—32

Yoo
b2

(b) x/InXx—X

Ly

(d)

(b)

X /n a

tan~! x

(d) cosec™ x

(b) ~sec hxtanh x v

(d)

=1, (a > b), then eccentricity e = :

(b)

(d)

sec h® x
| —
5:

b? — a4

__>
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System of linear Inequalities mvolved in the problem
is called:

(a) Coefficients (b) Solution
(c) Problem constraints v
(d) Boundaries

B

45- If v is any vector, then vector of magnitude 5
....)
opposite to v is:
—» —>
(@) OV (b) -5v
—> —>
Vv
16-  Equation of line bisecting Il and IV quadrant:
(@) y=x (b) y=—-xv
1
) Y. (d) x+y=1

17-  Joint equation of two lines is ax? + 2hxy + by? = 0, if
0 is angle between them, then tan 6 =

(a) M (b) h2 —ab ,‘/

a+b a+b
(© \/h? + ab @) \h? — ab
a+b a+b
18-  Set of all points equidistant from a fixed point form:
' (a) Ellipse (b) Parabola
(c) Hyperbola (d) Circle v

19-  Distance of (Xy, y,) from line ax + by + ¢ = 0 is:

20- Focal chord perpendicular to axis of parabola is
called:

(a) Latus Rectum v (b) Eccentricity
(c) Vertex (d) Axis



rite short answers to any EIGHT (8) questions: 1¢~ |

2L W
s e"‘)z (e" ~ e"‘)z
- (55 :

e + g~ + 2e*e X e +e ¥ - 2e¥e™
= 4 + 4

o2 + e~2X + 2g¥e~* + @2 + e ¥ — 20%e7*
o2t £400 .t 6 1.0~ — 6.0,

= 4
£ 202 41207
T 4
12(e? + e
=N
2 g B
= T
= cos h 2x
Hence Proved.
L.H.S = R.H.S.
- =
(ii) Determine whether function f(x) = :2 F : IS even or odd.
Ans 2%, f(x) = f(—x)
So, f(—x) '(—)——(—1(_)()2 T
_ =X+ X
R Ead
oo [M
L x2+ 1
f(=x) = —f(x)

So f(x) is an odd function.

(ili)  Evaluate lim 22X —C€0S X
x—»0 X
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x50 X
Sty \

; cos x — CO8 X
= lim &y =
x50 \ X ) (. S€C X = Cos x/

_ iy 1= C08% x

S sin? x

e sin‘ x X

T (sm2 XSl X
= X
x>0 \ X% COS X

- i SEX L X
= X
x50 X% x—0 COS X

(12 x0=0
dy . "’"
(ivy Find e ify= T

@As y=:+x

_..x ’
Qz-i"aﬂ]
dx dx|a-x
d d
(@-X)gx (@*+x) - (a+x) 5 (@a-x)
i (@ — x)?
(a x)(1) — (a + x)(-1)
(a — x)*
_a-%+a+x
R
2R
(a-x)?
(v) Fmdaﬁrfxz-4xy-5y=o.
B 2 _ 4xy—5y=0

d
2 0F ~4xy - 59) = 4 0)



Y (4x +5) =2 (x-2y)

dy 2(x-2y)
A R4x S

1

(vi)  Differentiate x* — 2 Wrt x4,

As U=
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(viii) Find ‘:'i[ ify=In (x + \Ixz + 1).

- — + — 2+1-1/2 gx]
X + ’x2+1 _1 2_( ) ( )
a 1 "1+ 1X
x+\+1 [ 2+ 1
1
S A/x2+ 1
e 2 sin 2x

: (e~% sin 2x)

= e 2 (sin 2x)' + sin 2x (e™%)'



3y? %}f + 3(2ax) + 3x°=0

3y2§-¥+ 6ax + 3x4 =0
ay _ D
3y? 3 = —6ax 3x

dy —3(2ax + x°)

dx 3y?

dy —(2ax + x?)
dx y?

Differentiate Again.

d?%y [y2§2ax + x2)' — (2ax + x"’)(yz)'}

dx2 v
d
{yz(Za + 2x) — (2ax + x?) 2y a{l

% y*
«[Z(a + :u()y‘2 — (2ax + x2).2y (______—23;; xzﬂ
] v

2 2
—2(8 - x)y2 B 2(2ax + x°)(2ax + x
S ESa GO AR N vER e

3 %
_=2[(a+x)y® + (2ax + x°)]
y*.y

Put y? = -3ax? - x*

_ =2[(a + x)(-3ax? - x°) + 4x%a? + 4ax3 +x*
y®
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—2|(a + x}ng—Sa - X) + x*(4a® + 4ax + x?)]
v
_ —2x%[-(a + x)(3a + x) + 4a° + 4ax + x?]

= y:
y —2x° [-(3a% + 4ax + x?) + 4a% + x? + 4ax

yo
—2x%(a%)
y5

_ =28°x°
¥
(xij Findy, ify=cos® x.

d d
Ansg a¥=a-x'(cos3 X)

3 cos? x (—sin x)
~3 cos? x sin X
~3(1 - sin® x) sin X
= -3 sin x + 3 sin® x
Differentiate again
2

%{%=Ed;(-3 sin x + 3 sin? x)
-3 cos x + 9 sin? X cos X
~3 cos x + 9 (1 — cos? x) cos x
= -3 cos x + 9 cos x — 9 cos® x
= 6 cos x — 9 cos® x

2 4\112
(xii) Flnd—!lfy = In ("2 +1) .
X% — 1
mLet U=x2+1
y = Inu
1
="2"lnu
dy _11
du 2u
o L
"2 x* -1




3.

(i)
Ansg

Differentiate w.r.t ‘x’
du_d ( £-1
dx ~ dx \x? + 1

Write short answers to any EIGHT (8) questions: 16
Finddyanddy :y = \[)-( , when x changes from 4 to 4.41.

As x changes from 4 to 4.41 |
So, X=4and dx =dx=4.41 -4 = 0.41



z@‘*‘“’
%(41) 0.1025

For change 6x in

y+8y \f +8x

If

(i) Evaluate I

(iii) Evaluate I(a — 2x)32 dx.

D I(a-n)“x(%)dx
=2 [ (@ - 2x)*2 (-2) dx
X _ 2y )2+
71[1;%1_}_,_0
2.7
4 (a _ Oy)52
2
=-_2—1.%(a—2x)5’2+c
-1
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2 (x2 + 2bx + )2 + c,

=4[x2 + 2bx + ¢ + C,

(v)  Evaluate I x e* dx.

Ans g Integrate by parts
=X e - Je"(1)dx
=xe*-e*+cC

(vi)  Evaluate Io" GE +/n x) dx.

m We can also write as
' _[e" (Inx+ ';I-() dx

If f(x) = /n X

Then f(x)= 1;

So [ ex (f(x) + f(x)) dx
=e*f(x) +C
=e*Inx+cC

3
(vi) Evaluate ! (x3 + 3x?) dx.

3
Ansg _I1 (x3 + 3x?) dx
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I x> dx + 3 Ixzdx

¥

+ 3.5 |)n(3\_31

-4 [(3)4 - (1] + [3- (1)

1111+ [27+ 17220+ 28
- 48

»/
(Viii) Evaluate df cos® 0 sin 6 de.

=/
D [= fws2esinede

G
f  f(6)=cos6
' f(8)=-sin 6

n/
= - f cos? 0 (~sin 0) do

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

[UD Given equation of curve is y = 4x — x*




Thus lhe area
If A be the requlred area,

A:Jyth(

r 3
Slauat A
-_2)( 3
b 43— 03'
==2mF—LL-—2wF-%%:
64
==mﬁn- ]—m 0]
64
=32-73
96 — 64
FETL

32

(x) Define differential equation.

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

_z:Ll_

Ansg By separating the variable, we have
Z Oy Sxads
y2+1 e s
1
Iy2+ 7dy= Ie"dx

tanTy=eX+¢
y = tan (e* + ¢)

(xi) Solve




T

T ILNILIIIT

-ll: ."-I.I.I'Il-‘ t‘l%'l [ -‘-‘: III!I- L] I-l ‘l'l.l-‘. e

A ifdeEREEEES L] LELET] .ll.l
TR 181 P s
Shaaman e, 0 Trtrr

l f1PS

Solved Up-to-Date Papers
d
= 2X.

dy

@ By separating the variables, we have

dy = 2x dx
| Integrate on both sides,
| [dy = [2x dx
A 2—;3 +c
| Yy =X+ C

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

"—_—.—-———__—_—____—__—_
() ~ 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:
L b
85D
In x-intercept a=2,b=0
In y-intercept a=0,b=-4
By putting values in the formula
X
2

| 2X—Y _
=0

o AR
+=7=1

2X—-y =4

2x-y—-4=0 (Required equation)

(i)  Find an equation of a line bisecting 2" and 4" quadrants.
| LI The line passes through (0, 0) and having slope-1, so its

equation is:

y==X
(i) Find an equation of a line with x-intercept: -9 and

slope: 4.

Ansg Given points are (-9, 0)and m = -4
The equation of required line is
Y 54Yq =m(x-x1)
y—-0=—4Xx-(-9)
y = —4(x + 9)
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= —4x — 36 ;

y+4x+36 0 |
Prove that if the lines are perpendicular, thenﬁ

(iv)
product of their slopes = -1.

LU As the lines are perpendicular to each other. So,

Let,
Inclimation of /, = a

Inclimation of /, = a + 90
m, = tan o
m, = tan (90 + o) = —cot a

Product of m,, m, =m, x m,
= tan a x (—cot a.)
—1
tan o

= tan a x

Product of their slopes = —1. :
(V) Find the measure of angle between the linesfi

represented by x? — xy — 6y? =

a+b
—1)\? 1
Z) -8 2\[21+6 22
165 Hoastlhorabin o =5
= 135°
Acute angle between the lines = 180° — g
= 180° — 135°

= 459
(vi) Fmd focus and vertex of the parabola y =6x2-1.
@ y = 6x2 — 1

il
el
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(1)

Eertex = @ -1)

Focus of parabola = (0, a)

-(0.2

:
Xm0 s X 24

1
)(:U; y+1=§5
1
At
_1-24
iR, !
=dd
y =24

L :2_3.)
(vii)  Find equation of latus rectum of parabola y? = -8(x - 3).

Ansg y2 = —8(x — 3)

Let y=Y and X=Xx-3

y? = -8X
Compare this equation with Y# = 4aX
We have

4a = -8

a=-2

Equation of Latus rectum=x-a = 0




(vill) Find an equaflon of an ellipse with foci (+ 3, 0) anq
v

minor axis of length 10.
P> Here foci (£ ¢, 0) = (+ 3, 0)
c=ae=3
2b =10
=> b=5
AS cl = 3% - b2
Put values of b and c,
(3)2 = a2 - (5)°
9=a®’-25
O+ 25 = 32
= a’ =34
a =1/34

Since major axis is along x-axis. So the equation of
Sty
ellipse is 37 *+ 55 = e
(ix) Find the foci and length of the latus rectum of the
ellipse 9x? + y? = 18.
Ans Ox? + y% =18
Divide by 18, we have
209 22
X X
7+%= ?+§=1 a>b
a’=18,b%2=2 -
c? = a2 - b2
=18 -2
c?=16
c=+4
Foci = (0, + c)

[F=(0,+4)

Length of Latus Rectum =

2a2
b
_2(18)
\/2

ey
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pefine direction angles and direction cosines of a
vector.

(x)

-—.) N -
@D Letr=0P =Xxi +yj + zk be a non-zero vector. Let a, B, 7

enoted the angles formed between r and the unit coordinate
vec‘lOI'S
a, B, y are called direction angles and cos a, cos 3 and
cos y are called direction cosmes

. W
b

- (xi) Find the projection of vector a along vector b and

.|I'"|.

projection of vector b along awhena-= i - k b=j+ k.

@ Projection of a along b

i-kK.((+k)
i+0j—-k).(Qi+]+k)
1x0+0x1+(=1)(1)

. < > —> -1
Projection of a along b =$.

(xii) Find a vector perpendicular to each of the vectors

A

a=2i+j+kandb=4i+2j -k
D Let ¢ be the vector perpendicular to both a and b.

c=axb
NECTONE o
c= |2 1 1
4.0

= (1-2)i-(-2-4)i + @-4)k
=._31+61+05
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0 into slope intercept form,

C i
Convert 2x 4y + 11 =

Ansg ox— 4y +11=0
2x + 11 =4y
L il
2T xSy
: SECTION-II
NOTE: Attempt any Three (3) questions.

a1 =
Q.5.(a) Prove that ;':'-4.-"3 T log,, a. (5)

_——'___—_-——___—__——______-_-—‘
EB Put a* -1
X

>0 1
707 log, (1+)
S 1
y—0 log, (1 +y)"
S
log, e
= log, a
R oty Y+ w0l xe it yu-D
Y gx t X Olfx-1+tz,y-1+tz. (5)
Ansg -t 2t
X—1+t2 and y=1+t2
1 — t2)2 2% \2
)(2+ 2:( t
% 1+t§) +(1+t2)
_(1-8F+ ()2
(1+t2)2
ot e ¥ 4t

4% + 2t2
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2 +yt =1
D;fferentlatmg w.r.t'x

Xity iy = 0 Hence proved.

Q.6.(a) Show that Iq;z a;’ =/n(x + \(x - 32) + C. (5)
D For Answer see Paper 2015 (Group-l), Q.6.(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 mid-point “E” of AC is parallel to

BC and DE = BC. (5)

LD A(-1,2), B(6, 3) and C(2, —4)

Af-1,1)

X

(el C ()

x - y, +
Then coordinates of D = x2 : 1 5 y2
= )

D

(
(5)

("1;"2 1+v2)
e

e,

<

Coordlnates of E

N




As

7§ e s
m,=m,=7 ; So DE | BC

BCI =/(x, - x,)2 + (y, - y,)2
=/(2-6)2 + (—4 - 3)2
=1/16 + 49 = /65

IDE| = [0, = X, )2 + (y, - y,)2
()




I
g )
o
NIW

LN .
- [8 +8(smn—0)+(sm§'—0)
9r 1
8

= [—8-+ (0—0)+(1—-0)]
3

4
> By
= _rj (1+§'+§cos4t+2<:os2t)dt
L
2

+ cos4t+2c032t)dt

[ i | cos 2tat

/4 1lsm4t we sin 2t| V4
[2”0 2 4 0 I?I 2 0
-] foneg- ol
5|4 g| sin 4—sm0 + snn24-sm0)]
3 n

[Fn+1]=%(3n3+8)




e —
o feasible reglon of system of |ing,
d find the corner points (5)

2x + 3y < 18,
m 2)("'3)(518 (i)
X + 4y <12 (i)
3x+ ys12 (111)
In equation (iii), puty=0,x=0
(OXE 12 vk 12
Ties
X < 3 =4

Corner point = (4, 0) (0, 12)
Put x = 0, y = 0 in equation (i),

0+4y<12 x + 4(0) < 12
4y < 12 e 12
12
Y=
y<3

Corner points (0, 3) (12, 0)
Compare equations (ii) and (iii),
Multiply eq. (ii) by ‘3’ and then subtract
3x + 12y < 36
Xt y<12
11y < 24
T

Puty i% in eq. (iii),

24
3x+11s12

24
3)(512—11
132 - 24
3X < 17
108

311

X<
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36
XS91

. (2:‘-!. g.s_)
Corner points 1111

24 36
Ggo corner points are (0, 0) (4, 0) (0, 3) (ﬁ , 'ﬁ)

0.8.(a) Find an equation of parabola having its focus at the
origin and directrix parallel to y-axis. (5)

[ origin and directrix paralies 0 y oS,
[ Let focus f(a, 0) be the focus of parabola and x = —a the
equation of directrix.

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

—ial

|PM|

[PF| = [PM|
M=x=-a

IPM| =X+ a

IPF| =/(x — a)? + (y - 0)?

As IPF| = |PM|

J(x-a)’+y?=x+a

Taking square on both sides,



y2 = 4ax '
andard equation of parabola.

ich is the st | _
e line segment joining the mid-points of

b) Prove that the it : | to the third side and
e two sides of a triangle is paralle (5)

half as long. |
c are position vectors of triangle

Ansg suppose that a, b, ¢ .
havingvllerticgs A, B and C respectively. We further suppose

that P and Q be the mid-points of side AB and AC.
a+b

— e S

As PVofP= 5
+

C
and P.Vof Q =§'—2"‘

5;6=P.Von—P.V0fP

tgtcraxrb c-D (i)
T R EOR 2

. .

Now BC=P.Vof C-P.VofB ;

=c-b (i)

..+

BC c-b

Qi

Therefore, from (i) and (i),

> BC 1
= =jf=§BC (ii)
- -
Therefore, vector EEJ | BC and it is clear from (iii) length

-—>
of PQ is half as long as BC.
Q.9.(a) Find the centre, foci, eccentricity, vertices and

2
equations of directrices of y4— ~X =1, (5)

D For Answer see Paper 2018 (Group-1), Q.9.(a).
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(b) find :heﬁvaiue o: a, in the coplanar vectors a? + f, T 4
j +3k, 2i +j - 2k. (5)

y=1+]+3k
.w_=21+1_25_
Given u.(vxw)=0

o P 0

1 1 3 = ()

2 1 =2
a(-2-3)-1(-2-6)+0(1-2)=0
-Sa+8=0

-da = —

S

i



