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Mathematics
Time: 30 Minutes (OBJECTIVE TYPE)
B. C and D to each questig,

Note: Four possible answers, A, 1D
oice which you think IS correct, fill tha

1-1-

are given. The ch

circle in front of that
the answer-book. Cutting
will result in zero mark in that que

-t@x;1=lna;a>0,then:

stion.

If lim
x—0
(a) a™* (b) a*
(c)e*Y . (d) €
. X 1/x
x|,_,:1w (1 + 5) equals:
(@) eV (b) e~
(c) ¢ (d) Ve
iAo
e [/n x] is equal to:
@) x b) % V
(©) X A =
Derivative of sin h™' x w.r.t x equals:
1 —1
(a) m (b) TR
1 . —1
e Ve

—d— COS
dx (€°°%) equals:

(@) —sin x ifos* v (b) sin x e%osX
(C) cos x ™" * (d) —cos x eSinX

If f(x + h) = cos (x + h), then f'(x) equals:

(a) cos x (b) —cos X
(C) sSin X (d) _ sin x 1/

question with Marker or Pen ink iy
or filling two or more Ccircleg



8-

10-

11-

12-

13-

14-

(c) sec x tan X

I sin x dx IS equal to:
(b) —cos x V

(d) - sin X

I o dx equals:

@ m(nx) vV (b) In X

In X
(c) xInx (d) 7%

13 '\/)—( dx is equal to:

(@) 1 (b) 4
(c) 14 v (d) 41
I e (—sin x + 2 cos x) dx equals:
(a) e sin X (b) e* cos x v
 (c) —e** sin X (d) —e®* cos x

Slope intercept form of line equals:
. ‘ <3
@ y-y,=mix-x) (b) 3+E=1
(c) xcosO+ysinB=p (d) y=mx+c v
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15-
16-

17-

19-

20-
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A function which is to be max

(a) Exponential function

(b) Linear function
(c) Quadratic function

T MATHEMATICS-I

3 ‘“ }..:: im_.;:;.:::::;::;:::;: .....
Point of intersection of lines X = 2y + 1 =0 and 2x -y
+ 2 = 0 equals:
(@) (1,0) (b) (0, 1)
(c) (-1,0) v (d) (0,-1) |
imized or minimized is

Length of tangent from (0, 1) to x2 + y2 + 6x — 3y + 3

(d) Objective function v
Equation of axis of parabola x* = 4ay is:
(@) x=0 v (b) x=a
() y=0 d) y=a
=0is:

(@) 2 (b) 3

(c) 4 (d) 1V
Moment of force F about (r) is:
(@) rxE V¥ (b) F xr
(c)r.E (d)E.r-
2i . (2] x k) equals): )
(@) 4V (b) 3

(c) 2 '

(d) 1



SECTION-I

2 Write short answers to any EIGHT (8) questions: 16

f(a + h) — f(a
(i) If f(x) = sin x then find "(——_h)___(_)'
fa+h)—f(a) sin(a+h)—sina
e e N
ot
_2cos(a+2).sm2
- h
=0
n
(i)  Evaluate Lim > =
X—0
X
' 180
LD Lim S = Lim sinT
X0 4 x—0
= Lim Tan=)72n =7Tan
spe e w180 180 180
480

(iii) Define continuity.

LUD A function f is said to be continuous at a number c iff (1)

f(c) is defined (ii) Lim f(x) exists (iii) Lim f(x) = f(c).
X—>C X—C |

(iv)  Differentiate by definition x2.
OB y=x2 = y+5y=(x+05x)? 5y = 2x 3x + 5x2
dy _ Oy o dy
=2X+0x, Lim = Lim 2x+dx = = 2X
OX 5x—>0 %X  §x—0 dx
x2 + 1
x%.—3

(V) Differentiate w.r.t. x

2
Ans SRR

X — 3




d
Y _cosx and a-;=-—coseczx

dx

dy _dy dX

dz ~ dx  dz

d 1
a;%:cosx—coseczx = — COS X Sin® X

(vii) Iff(x) = In (X + ™) then find f (x).

XD f(x) = In (" +e™)
1

d |
= f(x) = = +e_xxa;(ex+e‘x)
e* — e (ex—é) 2
f'()()=—x"'_:x'=--———=e =1
ex
(viii) Find Y, if Xz'l'yz:az_
Ans x2+y2=a2
= 2X+2y%¥=
dy = _—x
= dx - Y17y
d? _y(—‘l)—(")()g‘x
dxz_ y2
g A
dx2" yz
_d%y _-a?
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Maclaurin series of f(x) 18:

2 %3

— - - -

f(x) = f(0) + f(0) x + f*(0) Zi+1(0)3;

if f(x) = X, f(0) =1, (0) =1, (0)=1,----
X2 x>

f(x)=e*=1 +x+-§!-+-§i-+ .....

Define increasing and decreasing function.

Let f be defined on an interval (a, b) and x,, X, € (@, b)

then.

1. f is increasing on the interval (a, b) if f(x;) = f(x,)
whenever X, > X.

2. f is decreasing on the interval (a, b) if fix,) < f(xy)

whenever X, > X.

d
Find E¥ if y = /n tan hx.

Iy = /n tan hx

dy i s
dx ~ tan hx - dx 8" hx)

d 1
a)é = tan hx % sec? hx = 2 cosec h 2x

(xii) Find % if xy + y? = 2.

3.  Write short answers to any EIGHT (8) questions: 16
(i) Use differential to approximate the value of cos 29°.

D Llety=cosx = aﬁr- - 8in X = dy = —sin x dx
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Take x = 30° then dx = -1 = -0.01746 rad.
dy = -sin 30° x(-0.1746) = 0.00873 = f}y
Nowy = COS X = y + &y = COS (x+bx).
8y = cos (X *+ 6X) — COS X

= cos (X + 6x) = oX + COS X
% COS (29° = §y + cos 30° = 0.008 > 3 + 0.866 ~ 0.874

(i)  Evaluate fx \x?2 -1 dx.

Ix x2 — 1 dx
-"-%‘,[2)( (x2 — 1)V dx

(iii) Evaluate I cos 3x sin 2x dx.

Icos 3xsin2xdx = -;- IZ cos 3x sin 2x dx

= 2 [ [sin 5x — sin ] dx

=%[—COS55X+COSX:|+C
(iv) Evaluate I x In x dx.
2 xZ 1 X2 1
lenxdx=%lnx— ?.;dx=-2*lnx—§J'xdx
2 2 :
=%*lnx-—%+c
2X
(v) Evaluate I 1-—cosxdx'
Ans IT'_'%;;dxﬁJ‘ 2dex=jxcose02§dx
2sin2'§ | |
455 X X
-—g.200t2+2fcot2dx
| X
=—2xcot-2-+4lnsin§+c
Evaluate =X

i uvacs dx.




We can write,

b s i A
(1+2x)(1-3x) 14+2x 1-3X 4 :
Using the method of partial fractions, W€ get A=T, B=%
Thus,
!’ 8
3 - X o o

TSIELC bt SBSRIRE
dx'1+2x 1 - 3X

Thus,
(B x)dx ¥ 7 S
I(1 +2x)(1 —3x) j'5(1 + 20 7 J‘5(‘| - 3X) s

;'[-8-1-1]} 127 — (=1)] = 20 + 28

| n/
(viii) Evaluate I X cOs X dX.

u/f - w6 wp |
m 0xcosxdx=-xsinx — |} sin X dx
_ | 10300
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niﬁ
= X Sin X + COS X !

It n 1

=[§sin'§+cosgj-—(08in0+cosO)
g
=15+ - 1

(ix) Find the area bounded by the curve y = x> + 1, the x.
axis and the line x = 2.

D 3+1=0 = (X+1)(x*-x+1)=0
= ~1 is only real value

2
Required area: J; (x3 + 1) dx

—2(-4:-+ f § =t units
o 4 X _1 T 4 Sq.
A dy oy
(x) Solve the differential equation o o X -
X dy_yi+1
dX&ii e=X
Bl
— y2 + 1 = e* dx
— tan''y=eX+c

=5 y = tan (e* + ¢)
(xi) Graph the solution set of the inequality 2x + y <6.

O ox+y<6

Two points on the associated equation 2x +y = 6 are (0,
6) and (3, 0). |

. . Y#.
0 + 0 < 6 solution lies towards the origin side.

(xii) Find the corner points of inequalities-
| qualities: x + ; =
ty22;x20;y2>0. i
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1ANS x+y£5;-2x+y22;x20;y20

Two points on x + y = 5 are (0, 5), (5, 0); two points on

2x+y=2are (-1, 0), (0, 2) and drawing lines.

Finding corner points (1, 4), (0, 2), (0, 5).

4.

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

(i)

(i)

(iii)

(iv)

Find point which divide A (-6, 3) and B (5, -2)
internally in 2 : 3.

D i, =2 k, =3

_2x5+3(-6) _2(-2)+3x3
A RREL T TR o TIPS

(2

Transform 5x — 12y + 39 = 0 into two intercept form.

5x 12y -39
-39 -39 -39
X ety

39 5135

2 4

Check whether (-2, 4) lies above or below 4x + 5y —
3=0.

(x ’ Y) = (_21 4)
4x + 8y -3=0
4(-2)+5x4-3
-8+20-3

9>0
(-2, 4) lies above the line.

Find equation of line through (-4, -6) and
-3

perpendicular to the line having slope - > -

Ansg Slope of given line =:2§
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Slope of 1 line = ::13 =‘32'
i

Eq. of line through (-4, —6)

y — (-6) = % (x - (-4))

Jy+18=2x+8

2% -3y - 10=0

(V) Find condition that the linesy =m.,x + c,, y = m_x +
C,, y=m,x+c,are concurrent.

D y-mx-c =0 (i)
y-m,x-c,=0 (ii)
y-myx—C,=0 (iii)
Lines (i), (ii) and (iii) will be concurrent, if

ATy
—M, 1 —Co| = 0
M- =0y
Apply R, - Ry and R; - R,
AL 1 —o

-M+my 1-1 G +C| =0
—-M4 + m, 1-1 —Cq3 + C;
-m, 1 —C4
-Mytmy 0 —-C,+Cy| =0
_.m3 + m, 0 —C4 + C1
-M*m, -C;+c,
—my+m, —cy+c,| =0
(=my + m,) (=C3 + ¢4) - (-my + m,) (¢, + ¢,) = O
(M, —my) (¢4 - &3) = (Mg — my) (¢, - c,)
IS the required condition.
(vi)  Find centre and radius of circle 5
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(vi)  Find length of tangent segment from (-5, 4) to 5x* +
5y2 — 10x + 15y — 131 = 0.

5% 5y  10x L5y 1310
AN 5*5 B P e

X% + y% — 2x + 3y-lg—1-0
(x,y) = (-5, 4)
Tangent length
(-5)% + 42 - 2(-5) + 3 x4—-1—g1-

_. [184
% 9)
(viii) Find equation of parabola with focus (1, 2), vertex (3, 2).

D Distance between focus and vertex a is:
B-1F+(2-2)2=2
As the vertexis (3,2)soh=3,k=2,anda=2
(y — 2)% = —4(2)(x - 3)
So eq. (y - k)*=—4a (x - h)
y° -4y +8x-20=0

(ix) ~ Find foci, eccentricity of hyperbola Y -x2=1,

4
L mp il
A g
Centre (0, 0) a‘=4 —= ag=2
be=3d == b=
c®=a’+ b?
2 _e.gaJ5
c2=4+1 et

‘=85 S e
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Find p\!g;ltlon vector of a point which divide the joj,
" of E with position vector 5i and F with positiop

vector 4i + j in ratio 2 : 5.

S

2
e e S
| (4, 0)

(5, 0) E

(xi) Find direction cosine of ? =3i—j + 2k.
LD v=3i—j+2
M=V P22
=+/14 :

D.Cs are :
[L =1 _2_]
12 14 \14
(xii) Find a so that U = al + 2aj — k and _\? =i+ qaj + 3k are
| perpendicular.
@ Uu=al+ 2aj —k

vV=1+aj+3k

Since u and v are perpendicular.
u.v=0

(ad + 2aj — k) (i + o + 3k) = 0
a(1) + 2a(a) - 1(3) = 0
a+2a?-3=0

20°+ 30 - 20 -3 =0

a(2a + 3) - 1(2a +3)=0

(200 + 3)(a-1)=0
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(xiii) Prove thatifa+b+c a

Ansg Givena+b+c=0
To prove:
axb=bxc=cxa
a+tb+c=0
a=-(b+c)
Take cross product with b
axb=-(b+c)xb
axb=-bxb-¢cxDb

I
o
—
=
®
—
U
x
ey
I
g
X
IO
I
IO
X
J-U

=0-¢cxb

=bxC
Take cross product with
R=d=C
bxc=-axc-CcxCgC

=—axc+0

=[cxa]

so the result
axb=bxc=cxa

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

\V2x +5—/x +7 .
Q.5.(a) If f(x) = ey X#2
K X=2 |
Find value of k, so that f(x) is continuous at x = 2.

(5)
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f(2) = Ilmf()
X-»2
|
s
b)  Differentiate x? + -5 W.r.t. x -+ Q
(b) Differentiate x 2 Wert. x - 5.

Q.6.(a) Evaluate I "‘(—3'1_—1) dx. (5)
X ()(3 -1
1 _5 + Cx+D
x(x3—1)_x X—1 x2+x+1

J:1+ e d
X—1 xe+x+1
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7

O el

=

TIPSE
oot 1dx+ Jx-

-In|x|+ln|x—1|+In|x2+x+1|+c

-1 In|x|+|n|x-—1|(x2+x+1)+c

AInix|+In|x®-1]+c

“(b) Find a joint equation of the straight lines through the
origin perpendicular to the lines represented by x? +

xy — 6y? = 0. (5)

m X + Xy — 6y2 =)
(x - 2y)(x + 3y) =0
X—-2y=0 (i)
x+3y=0 (it)
The line through (0, 0) and L (i) Is
y=-2x or y+2x=0
Similarly, the line through (0, 0) and L (ii) IS
y—-3x=0
Joint eq. of line
(y + 2x)(y — 3x) =
y2 — Xy — 6% = 0
Q.7.(a) Find the area between Xx-axis and the curve y =

\/2ax — x2; a> 0. (5)

[N 1o find X-intercept

y =1/2ax — x?
Ify 0;\/2ax-x2=0 = 2ax-x=0
Q= X=

X(2a — X) = 0,x=2a
x =0, 2a

2

A=jyd@)
2
= \/2ax — x?) dx
2 23
. 2ax - x2-a’+a‘dx = gaz (x? + a° — 2ax) dx
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et x—a=asin® for (F§<0<2)

dx:ﬂCOSede
(x - a)? =@’ sin” O

n/
[ J@Z =m0 acos 0 de
~n/2
lT a2 (1 - sin? 6) a cos 6 db

-n/2

I
e
Q)
N
8
7
N
D
Q
D

)
|
33
Q
N
T
— W
+
o |8
W
N
N
o
-p’

> t % (sin m — sin (—n))]

[n+%(o-'0)] |
2

sq units.

[
R R T R LS L 8

I
i

S B e S R e g e Y B s e S n RO
(b) Shade the feasible region and also find the corner
points of: (5)

2X-3y<6;2x+3y<12;x>0; y>0

Ans 285 N Jy=6 (i)
2X + 3y =12 (i)

x-intercept

y=0:=Yx=3

P=(3,0)
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y-lntercept

put x=0

y = -2

For eq. (1) corner points are (0, ~2) (3, 0).
x-intercept

x=0 = y=4 P(0, 4)

y-intercept

ys0) = x=0 P(6, 0)

For eq. (il) corner points are (0, 4)(6, 0).
Test Point

Put (0, 0) in

2x - 3y <6

0 < 6 which Is true.
Graph of 2x — 3y < 6 will be towards origin side

Put (0, 0) In

2x + 3y <12

0 <12 true

Graph towards origi;n side

Llnear points (0, 0), (3 0)

. ©.6). (3. 1)
Q.8.(a) Find equation of the circle of radius 2 and tangent to
~ thelinex-y-4=0atA(1,-3). ()
Ans PN (h, k) be the centre of circle

=2
eq. of circle (x — h)2 + (y — k)? = (2)2
(1-h)?+(-3-k)*’=4

h2+k2-2h+6k+6=0 : ()
~ Slope of line x -y —4is
m, .
-1

Slope of radius
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_k+3
M2~ h-1

k+h=1-3

k+h=-2 |
k=-h-—2 | (")
Put value of k in eq. (i)
h2+(-h-22-2h+6(-h-2)+6

2h2-4h-2=0 or h*-2h-1=0

By solving equation using quadratic formula

h=1%4/2

put value of h in eq. (ii)

k=-3+4/2

Eqgs. of circle are

(x-1-V272+(y+3-+2)*=4

and

(x- 14422 +(y+3 2 =4

(b) Prove that the line segments joining the mid-points of

sides of quadrilateral taken in order form a
parallelogram. (5)

Ans

Ot9) Gige) Cic)

s 2. F)

Als) E(t) B(b)



| so they form a parallelogram.

sides of quadrilateral are equa
and the directrix of the

Q.9.(a) Find the focus, vertex
(35)

parabola x? — 4x — 8y + 4 = 0.
(1)

Vi e _
-10-3a) +1(5 +9) + 1 +0) =
—g0—3a +)14_(a+ ._.0(—a 6) 0
—4a+10=0
—4a =-10
4a =10
5

=59



