TIPS i) MATHEMATICS.)|

Inter (Part-ll) 2016

Group-i

Mathematics
(OBJECTIVE TYPE)

Note: Four possible answers, A, B, C anq D _to each question
are given. The choice which you think Is correct, fill thaf
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.

1-1- ag;ef(") equals: .
(a) ef® = (b) €™ . f(x) v
f_(i). ef(x)
(C) ~ox (d) F (%)
2- Distance between (1, 2) and (2, 1) is:
(a) 1 . (b)) 2
) V2V (d) 0
3- dij; tan h™1 x, equals:
1
O b
1 1
(C) 1—X2 V (d) -x2__1
| " sec? x
Bl s anx ™
(a) 1 “ (D)2
(c)iln:2. v e (d) In4/2
5- The expression In(x +1/x2 + 1) equals:
(@) sinh™'x v (b) cos h~'x

(c) tan h~'x (d) cosec h'x



6-

10-

11-

'l‘lPS

j(2x + 3)1’2 dx, equals:
2
@ 5 (2x+3)+c (b) F@x+3)*+c

(C) %(2)( + 3)1/2 +c (d) %(2)( + 3)3/2 +c vV

(a) ¢=-am?
(c) c=a(1+m?
(? X I':) X T equals:

(a) -1
(c) 1

1/

Solution set of inequality 2x < 3 is:

@) (0,3) ¥

(€) (-0, )

If o, B, y be the direction angles of a vector then cos*

a + cos? B + cos? y equals:

(a) -1
(c). 1 v

The differential co-efficient of e*'" X jg-

(a) eS"* cos x V
(C) 6% . cos X

(b) O
(d) 2

b) c=—

(d) c=%

(b) 0 vV

(d) o«

) G, )
3 3

@ (33

2)

(b) e3"*  sin x

(d) sinx.eSinx-1

The line y = mx + c, will be tangent to the parabola
y? = 4ax if:

Equation of the line parallel to x + Jy-9=0is:
(b) 3x+9y+7=0v

(@) 3x-y-9=0

(C) 2x-6y-18=0 (d) X-3y+9=0

Length of latus rectum of ellipse 7=

(a) 5 4
© 5

b) 7

A) 15

%2
16~

X
9

=1is:
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ay _ .
14.  The solution of differential equation g = sec”x, is .

(b) y=secx+cC
(d) y=tanx+c v

(a) y=cosx+C
(c) y=cos’x+cC
15-  If f(x) = 2%, then f(x) equals:

(a) 2%~ (b) 2*In2 v
X In 2
© i3 A) %

16- If f(c) = 0, then f(x) has relative maxima at x = c, if:

(@) f'(c)<0 v (b) f'(c)=0
(c) f'(c)>0 (d) f'(c) > 1

17-  Ify =In (sin x), then % equals:

(a) tan x (b) cotx v
(c) —tan x (d) —cot x
18-  Antiderivative of cot x, equals:
(@) In(cosx)+c.  (b) In(sinx)+c vV
(c) —cosec’x+c  (d) In(secx) +c
19-  ax + by + c = 0, will represent equation of straight
line parallel to y-axis if:

(@) a=0 (b) b=0 v
(c) c:O (d) a=0,c=0

20- 1t xx E 32 equals: '
(a) 40 (b) 60

(c) 80 v (d) 120



S e MATHEMATICS I
RS dee

II -—#—-- _,-.-....._- .-—#——-—"_-'

SECTION-I
________________-—-——————_—_’__—-_—.—-——
hort answers to any EIGHT (8) questions: 16

2. Writes
+ (i) Find fof(x) if f(x) = ‘\/ + 1.
Ansg fof(x) = ff(x)] = f(\/x + 1)
\/ (\/x 1)+ 1

sin X
(ii) Evaluate limit N X

' . sinx i
EIB_ Im |

X->n T—X

D sin(n:--xz_1

x-nr T—X

(iii)  Discuss continuity of f(x) at 3 when f(x) = {2)( +1 , if3 <x

D As,  fx)=2x+1
f(3)=2(3)+1=7
1! condition is satisfi ed

And;

lim f(x)- im (x-1)=3-1=2
X—3~ X—3~

||m f(x)= Ilm (2x+ 1) = 6+1=7
X3 X3 3

im f(x) # lim, f(x)
X—3~ x—3"

i.e., 2™ condition is not satisfied

lim f(x) does not exist.
X—3

Hence f(x) is-not continuoys at x = 3.
(iv)  Differentiate f(x) = x2 by definition.
Ansg f(x + 8X) = (X + 5x)2
f(x + 8x) — f(x) = (X + 8x)2 — x?
- = X%+ 2x 8x + (8x)2 - X2
= 2X 8X + (8x)2




f_(}i:,é_)g—:—ﬂﬁ: lim (2X+6X)=2x

im 5x—0
6|JII:—+0 OX LS
ie., f(x) =

2
1
(V) Differentiate (\ﬁ-( — -\7-;) w.r.t x.

o (-

1
=X+—x-__2

=x+X -2

%='§;(x+r‘—2)

d d ..(l
= () + g x ) -gx @
=1_x—2_0

dy |, 1
dx =~ ' x2

(vi) Find% if 3x + 4y + 7 = 0.

. dx 4
(vii) Differentiate sin x w.r.t. cot x.

and v = cot X
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Thus, a"; - a; (sin x)

= COS X

g;(!:a%(mtx):—coseczx

By Chain Rule:
du du dx

dv ~ dx * dt

e LA 15 P
et (—cosec2 x)

du _ 2

(viii) Differentiate cos '\/)_( + \/sin X w.r.t. x.
WD et  y=cos/x +sinx

dy d
a)x( =7 (cos x'2 + (sin x)'2)
d

=0 112y . 9
-dx(cosx )+dx

(sin x)12

oD .20
in 1/x (2 X1 + 5 Toin )17 COS X
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(x) Find % if y=e™ (3 + 2x* + 1).

Ans gﬁ=dg;[e"‘(x3+2x2+ 1)]

= (€ gx 00+ 22+ 1)+ (3 + 2 + 1) g1 (&)

= €7X(3x2 + 4x +0) + ( + 22 + 1)(e¥)(-1)
= eX(3x% + 4x) - (3 + 2x%2 + 1)(e™)
= e7X[3x% + 4x — x> — 2x4™- 1]
=eX(-x*+x2+4x-1)

(xi) Findy, if y = sin 3x.

Ansg % = éj; (sin 3x)

gi=cos:3x.3

= 3 cos 3x

d? d
5()2[ el (cos 3x)

= (3) (~sin 3x) (3)

= -9 sin 3x

d o gl

‘(% =-9 = (sin 3x)
= -9 (cos 3x) (3)
= 27 cos 3x

3‘3 4 'ad; (cos 3x)
= -27 (-sin 3x) (3)

3—3 = 81 sin 3x

dy _

NS =V

So, |y, =81 sin 3x
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: (xii) Expand cos x by Maclaurin’s series expansion.

D f(x) = cos X

f(0) = cos (0) = 1 (i)
f(x) = —sin x |
f(0)=-sin(0)=0 (i)
f'(x) = —cos X
f'(0) = —cos (0) = -1 (i)
f"(x) = —(=sin x)

= sin X

=sin(0)=0 (iv)
f4(x) = cos X

=cos(0)=1 (V)
f°(x) = —sin x

=-sin(0)=0 (Vi)
fo(x) = —cos x

= —c0s(0) = -1 (Vii)

The Maclaurin series expansion of f(x) is:

f(x)="(0)+f'(0)x+f'—w(92x‘*““%(!g)"s"ﬁm(;ugl)(“"‘E(S!Q2

2! .
x> + ﬁé!gl ek SR
Putting (i), (ii), (iii), (iv), (v), (vi) and (vii) above:

f(x)=1_+(0)x+i——11x2+%x3+%x“ s 5_,_(;1))(54_”.

2| %2 B
T o n L
COSX= |yt st

3.  Write short answers to any EIGHT (8) questions: 16
(i) Find 8y, if y = x° + 2x when Xx changes from 2 to 1.8.

Ans VN

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

For change Ax in x |
y + Ay = (X + AX)? + 2(X + AX)
Ay=(x+Ax)2+2(x+Ax)-—y
Ay=(2-0.2°+2(2-0.2)-8
Ay = 3.24 + 3.6 - 8



1 1
S 5i(e2) ™y =) = A sttt




(vi)  Evaluate Ie”‘ (-sin x + 2cos x) dx.

Ansg Iezx (-sin x + 2cos Xx) dx = —Iez" sin X + 2 Iez" cos X dX
Integrating first integral by parts:

= ¥ Isinxdx+ I[aq;(ezx). Isinxdx]dx+2 Iezx cos xdx + C

=—-ez"(—cosx)+I2e2*cosxdx+2fe2xcosxdx+c
=e?cosx+C

0
1
(vi) Evaluate _]; 2 1) 9%

Nl= N|= NIN

B e D

S i
(2x= 1) ax

e O

N

(2x = 1)7%: (2) ax




(ix)

Ansg

>

- N
>
N
+ \x
N
Q.
>
I
p o
N
+
N

b

P
N

+

N

e — % BE_{ BES LA
N

In [x2 + 2]

(In (22 + 2) - In(12 + 2)

NI= N[= N|= N= N= NN

[In 6] - In |3]}

[In (2 x 3) - In (3)]

= -;— (In (2) + In (3) = In (3)]

In (2)
2

Find the area above the x-axis and under the curve,
y=5-x*fromx=-1tox=2.

2
Area = I (5 — x%) dx
-1

2 2
=5 [dx— [ x2dx
-1 -1
> [x3]°
= [X]-—1 E |:§j|__1
=52 (=]~ 31;' B =17

= 5(3)- 3 (9)

=15-3
= 12 sq. units
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(x) the dlfferentlal equatlon ydx + xdy = 0

Xy =C
(xi) Whatis convex region?
XD if the line segment obtained by joining any two points of a
region lies entirely within the region, then the region is called convex.
(xii) Graph the solution set of linear inequality 3x + 7y > 21

by shading. . _
Ansg 3x + 7y > 21 ~ (i)
3x + 7y 21 | (ii)
Puttlng x=0,in (if)
0+7y=21. = y=3
-. (0, 3) is a point on (u) '
Putting y = 0 in (ii)
3)( +0=21 = Loy =]
-. (7, 0)is another point on (ii))
Puttingx=0,y=0in (i)
0+0>21
0> 21 -
Wthh is false. Hence solution region of (i) does not lie on the
“origin-side of (i).

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

(i) Find h such that A(-1, h), B(3, 2) and C(7, 3) are collinear.
Ansg A, B and C are collinear, if:




MATHEMATICS

(i)  Find the point three-fifth of the way along line
segment from A(-5, 8) to B(S, 3).
' int.
(XD | et C(x, y) be t?e required 2pom

}_—————+——___—|
A(-5,8) C(x,y) B(S, 3)
Given condition
AC=%AB
3
=%(AC+CB) = %AC+-5-CB
QA
I Vo ]
(1—5)AC-SCB = 5AC-5CB
%%=%X‘g‘=% = AC:CB=3:2

Coordinates of C are:

_3(5) + (2)(=5 15-10._ 5y
AL 3+2 ==e 5 —5_

C(1, 5)
(iii)  Find slope and inclination of line joining points (4, 6), (4, 8).
I (et A4, 6)and B4, 8)
8 -6

Slope of AB =m =y

undefined
= Inclination

> 8 8 OIN

m=tanf =



@

(iv) Find measure of the angle between the lines
represented by x? — xy — 6y? = Q.

OB Here a=1,h=:1 b=-8

2 '
: If © is measure o:] ;he angle between the given lines. then
E Af — ab
tan 6 = adhb
1

_ -9

= -1

=0

= 135°

Acute angle between the lines = 180° - ¢

= 180° - 135°
= 45°

(v) Find the distance from the point P(6, -1) to the line
6x -4y + 9 = 0.

|ax, + by, + ¢
Ansg 4= my—n
_|6(6) + (-4)(-1) + 9]
— A(6)?+ (47
S
/52
= .
23
(vi)  Find the centre and radius of the circle x? + y? + 12x
— 10y = 0.
Ans x2+y2+12x - 10y =0
x2+y2+2(6)x+2(-5)y+0=0
g=6,f=-5,c=0
centre (-g, -f) = centre (-6, 3)
and Radius =/g? + 2 - ¢

=\(6)% + (-5 -0

= 36-!-25:\/-6_1
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(vii) Find the coordlnate of the pomts of intersection of the
line x + 2y = 6 with the circle x* + y? - 2x -2y - 39 = 0.

Ans_ X+2y=6 (1)
X“+y*-2x-2y-39=0 (ii)

From (i),
X=6 -2y (1)

By putting (iii) in (ii),

(6-2y)°+y*-2(6-2y)-2y-39=0
36 -24y +4y° +y* —12+4y-2y-39=0

Sy? -22y -15=0
_—(-22) +\J(-22)° — 4S)-15
7 2(5)
2213[484-'-300
10
_ 22 ++/784
e 80
22+ 28
4 10
_20+28 48 ~20-28 -8
0 10 e 40 " 10
24 -4
Al y -

(vil)  Find the focus and vertex of the parabola y? = 8x.
B Ans 2 y* = 8x

Comparing it with y* = 4ax, as it is parabola.
4a =8
8

a=g

So, a=2
Coordinates of focus : F(a, 0) = F(2, 0)
Coordinate of vertex : V(0, 0)

(iX)  Find an equation of the vertical line through (-5, 3).

Ans Slope =m =tan 6
= tan 90°
=
Equation of the line through (-5, J) is:
¥ =¥y T Mk-2])
Y -3 = x(x +5)
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x) IfOls the origin and OP = AB, find the point P when
A and B are (-3, 7) and (1, 0), respectively?

D et P(x y), 00, 0), A-3,7), B(1, 0)

- = |
OP = AB (1)
5I>°=(x-0)i+(y—0)1=><1+y1 e dl)
% = (1+3)] £(0:= 7)]-4|-—7J (iii)

By puttmg (n) and (iii) in (i), we get .
x1+y1-4|—71

‘\}4+9+36.
B
1% -

AV 21—3]+6|(
7

<>
||
<

I
S
o
RAS,
|

&

+

=
N

Y 7

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

=2i-j-kandb=4i +2j - -
EYD> A vector perpendlcu|ar to both the vectors aandbis a x b

b=4i+)-K
g 1 B .
g2 g
g P

(1+1)—j(—2+4)+k(2+4)
2i — 2j + 6k _



: Nﬁmﬂﬁﬁ\_&\%@ ATHEMATICS )

o R 1

}

8 e 1) -k (21 -2+ 6K
db. \Q=(41+1J-L(_ | = &) K
andR-8%2 4@ + (1)-2) + (1)) ;
=8-8=0 -
Hence a x b is perpendicular to both the vectors a and b. |

i) Find the value of 3j . kx I. des
Ans) (01 + 3j + Ok) . [(0i + 0 + K) x (i + 0] + OK)]

) =3 a4
=0 0 1=0-3(0-1)+0=3
Sl § B ¢
SECTION-II
NOTE: Attempt any Three (3) questions.
. 1-cospb
Q.5.(a) Evaluate m 1-cosqo" (5)
1 2 sin? Pzﬂ
ety T o
6>01-c0SsqQ0 60 25ln292_,
oy 2 PO 29@]
—él_r)r}'[Zsm 2-.-2$|n > i
sin? % sin? 92-9- l
“onb| p202 4 g2 4 |
7 Rt p292 45 q292 |
- PO\’ g6\
Sin 242 Sin 242
= lim < LD Gl e =2 [5G0
00 w 4 gg 4
2 2
. pB\*
P inta ] p2%2 L 4
= 1Iim . : —
D sin ~
qo
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(b) Differentiate sin ‘\/?
- 1 + 2x
D Lot y=sin [ o
dy __d_[ : 1 + 2)(]
A AR
— 1 + 2x _d__ (_1_"'_2X)E
=COS\[TT+x dx| (1 +x)17
d d
= COS 1+x | e x)“2]2

w.r.t. x. (5)

1 a 1
e 1 +X 1+
vy [(1 hX) 'S, (1 +2X)72(2) - (1+2x)"2 . (1 +x)712 . 1
2t A\ "—_"____1_{}'__"___

— 12X 1+ 2x)1/2 . 2(1 + x)1l2
= COS e —

{21+x1/2_ 14512 _ (14212 1+2x1f2]

2(1+ 2)()1’2(1 + x)1/2
1+ x

=cos‘\/1—rﬁ[_2_(1_"'_x)_—_(1_"‘ﬁ)__]
21+ 2x(1+x)12 (1 +x)
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1 + 2X 2+2x-—1—2x |

=COS\ [+ x | 241 + 2x (1 +x)¥"“
1 + 2X
COS 1 + X

21+ 2x (1 +x)**

COS X

Q.6.(a) Evaluate Im dx. (5)

m Let Insinx=t

By taking derivative both sides, we get

1
TR .cos xdx =dt

COSIXE L &
Sinxdx-dt

Now, i‘ntegrate both sides
CO8 X '\
Ignxdx—jdt
J- COBX | 4o 1 - CO8'X
sin x In sin x °* ~ JIn sin x sin x

1
IT dt

In |t| + C
In |In sin x| + C

(b) Find distance between 3x -4y +3=0and 3x -4y + 7
= 0. Also find equation of parallel line lying midway
between them. (5)

Ans_ 3x-4y+3=0 )

3X-4y+7=0 Eii)
Putx=0in (i)
3(0)-4y+3=0
—4y = -3
3

Y =34

dx

Put x = 0 in (ii)
3(0)—4y+7=0
0-4y=-7
/

Y= 4

3, . : . ' |
Hence (0, 7) is a point on (i) and (0, -z-) Is a point on (ii).
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3 e 4
Distance of (0, z‘) from (ii) IS
|ax,+by, +cC|

d= .\’az+b2
3
(B $ T e
Midpoiht of (O, '3-) and (0, -}) IS:
g L
0+0 4 4 _( _5_)
2v 0 oo BY Y
From (i): 4y = -3x -3
3 9h3
= y=zx+z
_3
=8 m =2
Equation of line through (O, %) with slope = % IS
Y& y1 'm(x—x1)
JuS
Y4 = 21xz0)
%x—y+%=0
=5 3x — 4y +5=0
3)(2 2x + 1 .
Q.7.(a) Evaluate (x — 1)(x2 + 1) . (5)
LN Ppartial Fractlons are:
3x2-2x+1. __A  Bx+C 0
(x-1)(x2+1)_x 1T PR
32 -2x+1=A(x*+1)+ (Bx+C)(x—1) (i)
ForA,letx-1=0 = x=1
Putting it in (ii):
3-2+1=A(1+1)+0
2 =2A -
= A=1

Expanding (ii)
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By putting the values in (i), we get

3x2 — 2X + 1 1 +2x+0

(x-1)(x2+1) x—1 X2 + 1
5z 3 2X
x4 xt+1

3 3

=In|3-1]-In[2-1+In|9+1]-In|4 + 1|
=In(2)-In (1) +In (10) - In (3)
=In(2)-0+In(2x5)—-1In (5)
=In(2)+In(2)+In(5)-In (5)
=2In(2)
=In (2)*
=In (4)

(b) Maximize f(x, y) = x + 3y subject to the constraints: (5]

2x +35y <30, S5x+4y<20, x>0, y>0

LD 2x + 5y < 30 0
5x + 4y < 20 Gi)
5x + 4y = 20 )

Put x = 0 in (iii)

2(0) + 5y = 30
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(0, 6) is a point on equation (iii),
Put x =0 in (iv)
5(0) + 4y = 20
4y = 20
y=3
(0, 5) a point on equation (iv),
Put y = 0 in (jii)
2x + 5(0) =30
2x = 30
X=15
(15, 0) is a point on equation (iii),
Puty =0in (iv)
ox + 4(0) = 20
S5x = 20
X=4
(4, 0) is a point on equation (iv),
By putting x =0,y =01n (i).
0+0<30
0<30 True
By putting x =0, y = 0 in (ii).
0+0<20
0<20 True

Q.8.(a) Find the length of the chord cut off from the line 2x
+ 3y = 13 by the circle x? + y* = 26. (5)

D>  ox+3y=13 (i)
X% +y% =26 (ii)
From (i):
2x =13 - 3y

- X = Lfi (iii)

By putting (iii) in (ii), we get

2
& T My

169 - 78y + 9y’ | > _ o

4

169 - 78y + 9y? + 4y* _

4
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ol - 16
Fi A -
6+4
Y 2
6+4 0 =2
YiRED ' Y
. lo- - = —2" =4
=5 = : 5
By putting these values in (iii)
S 13 — 3(5) = 1
13 — 3 1
So, (-1, 9) and (5 1) are the points of intersection of (I) and ().
Thus, finally
Length of chord = | =4J(5 + 1)2 + (1 — 5)?
\136 + 16

(b) Prove that in any triangle ABC by vector method a“ =
b? + ¢ - 2bc cos A. (5)

Ans Let the vectors a , b and ¢ be along the sides BC, CA
and AB of the triangle ABC as shown i In the figure.




a? = b2 + ¢? - 2bc cos A

Q.9.(a) Show that the equation Ox? - 18x + 4

represents an ellipse. Find its elements
directrices). )
(1)

D> ox2-18x+4y2+8y-23=0
We complete the squares in (1) and it becomes
(Ox2 — 18x + 9) + (4y? + 8y + 4) - 36 = 0

O(x — 1)2 +4(y +1)°= 36

y?+ 8y - 23 = 0
(foci, vertices,

| =W 2 +12

i e T @
If we set x — 1 =X,y +1=Y into (2), it becomes

X2 Y2

2" @)

which is an ellipse with major axis along X = 0, i.e., along the
line x — 1 =0 (i.e., a line parallel to the y-axis).

Semi-major axis = 3,
Semi-minor axis = 2

c=49-4=15
c_1/5

Ecentricity = a3

Centreof (2)isX=0,Y=0

Or x=1,y=-1ie,(1,-1)Is centre of (1).
The foci of (2) are '

Ie., x—1=0,y+1=i\/§

ie., (1,-1+4/5)and (1, -1-4/5) are foci of (1).

Vertices of (2) are \F) 3
X=0,Y=+3,/ie,x=1,y=-1%3

or (1,-4)and (1, 2) are the vertices of (1).

. . C
Directrices = x =+
e

_ a5 _nf5_

[

(b) Find volume of the tetrahedron whose vertices are: (5)
A2, 1, 8), B3, 2,9), C(2, 1, 4), DG, 3, 10)



- - N
AB=(3-2)j_+(2-1)1+(9—-8).Is=1+1*-'5

- . '
AC=(2-2)i+(1-1)j+(4-8)k=0i+0 -4k
— . :
AD=(3-2)j+(3-1)j+(10-8)k=i+2 + 2k

1 = = =
Volume of the tetrahedron = 6 [AB AC AD]

Aff 5. 231
=20 0 4

1% 2 2
:%[1(04’8)—1(0"'4)"'1(0: 0)]
=5[8-4]
=542 1)
4.2
@63



