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Inter (Part-ll) 2015

mathematics Group-|

(OBJECTIVE TYPE) | Marks: 20!

Note: Four possible answers, A, B, C and D to each question

PAPER: Il

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.

xI_I_r::0 ::: :2’: is equal to:
(a) % | (b) % v
© = @) 3
If f(x) = x? — x then f(-2) is equal to:
(a) 2 (b) 6
(c) O (d) -6
lim ﬁ)ﬂasx—)‘_—f(&is equal to:
5 x—0 X :
(a) f(o) (b) f (a)
(c) f (x) vV (d) f (o)
d n .
dx X is equal to:
(@) nx™1 v (b) x1
X1

(C) =g (d) nx™*
If f(x) = cos x then f(0) is equal to:
(a) 0V (b) -1
(c) 1 (d) 5
:_x (sin h™ x) is equal to:

1 &
(a) (b) ——

R \J1 - X2




10-

11-

12-

13-

- 14-

(a) 25-

(c) ae®™ v

The integration is the reverse process of:

(a) Induction
(c) Tabulation

If f(x) = e** then f(x) is equal to:

AgessrrrSrrladp
...........

eax
(0] ="
(d) —a e*

(b) Differentiation v

(d) Sublimation

Isin x dx is equal to:

(a) cos x (b) sin x

(c) —sin x (d) —cosx v
f%%)l dx is equal to:

(a) In x (b) Inf(x) v
(c) Inf(x) (d) f(x)

I sec x tan x dx is equal to:

(a) tan x (b) sec? x

(c) tan? x (d) secx v

1

I x* dx is equal to:

0 g

(a) 4 (b) 4

(c) % v (d) 'il
Solution of differential equation, %)!( =
(a) ce* v (b) ce™™

(c) e* (d) e ™

The point of intersection of medians of a trian
‘called:

(a) Centroid v/
(c) Circumcentre

(b) Orthocentre
(d) Incentre

y IS:

gle is
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15- The distance of polnt P (6, —-1) from the line 6x — 4y +

9=0is:

(a) 49 b) 55
- 49

(c) 322 @ 755

16- (1, 0) is the solution of inequality:
(@) 7x+2y<8vY  (b) x-3y<0
(). 3x + 5y < 6 (d) -3x + 5y > 2
17-  The set of all points in the plane that are equally
distant from a fixed point is called:
(a) Ellipse (b) Parabola
(c) Hyperbola (d) Circle v

18-  The parabola x? = y passes through point:

@) (1 1) ) (1 1)

ORE A e
. 19- A vector with magnitude 1 is called:
(@) Nullvector . (b) Unit vector v
(c) Zero vector (d) Constant vector
20- j.(k x i) is equal to:
| (@) 0 ' (b) -1

(c) 1V (d) 2 >




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

(zl) - Show that f(x) = x?3 + 6 is even function.
D 0 = 26
=4 2 1 £
f(—x) : g( 2:}),?-'. 6+
=" x2’ + 6
f—x) = f(x)

(ii)

Therefore f(x) is even.
Find the domain and range of f'(x) where f(x) = 2 +

x-1.

m f(x) = 2+\/x—1

(iii)

1
f1(x) =T

3 1

2+Vx—1
f(x) is not defined when x < 1
Domain of f(x) = [1, +x)
Range of 1;(x) = [2, +0)

Domain f = Range f = [2, +x)

Range f* = Domain f =[1, +x)
sin ax
Evaluate )I(.l% ol Bor
- Sin ax
e sinax 74 N o
X—0 Sin bx X3 bx sin bx
| bx
: Sin ax
im a.
_ X-0 ax .
— \.
: Sin bx



Find

dy
dx

when y = (x - 5) (3 - x).

(x -~ 5) (3 - X)
(x ~ 5)(~1) + (3 ~ x)(1)

-X+5+3~-X

acx + ad — acx — bcC
(cx + d)?
ad — bc

(cx + d)?

Differentiate sec™! x w.r.t. x.

dx

|

sec ! x
secy

d
sec y tan yaﬁ

1
secy.tany
1

secy\sec’y — 1
1

X \Xx% — 1
dy

If y = tan (p tan™" x) find 5 .

y

dy
dx

tan (P tan™" x)

sec’ (Ptan™'x). P 1

{1+ tan? (Ptan™" x)}

L
+ x2
P
1+x2




o N0

g b ;

1+ X

1/x
flx) = x“..( 32 )+e"" (3x%)

= alX (3)(‘! - X)

Find % wheny = a cos (/n x) + b sin (/n x).

= @acos (/nx)+bsin(/nXx)
1

d - 1 i}
Hﬁ = a(-sininx).5 . b(cos inx).;
1

= -{bcoslnx—asinlnx}

(x) Using Maclaurin’s series expansion, write first two

terms of f(x) = \]1 + X.

flx) = V1+x=(1+x)"
() = SO+ =g (14207
=1, fO=3 0= —%

Maclaurin's series
2
f(x) = (0) + £(0) . x + 57 f(0) + —

2
| \1 +x=1+x.-12-+%- _i- ¥l

s

m y = sin h—1-£

= 1
dx . 95
: | 1+.x_2.
; \j 4
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(xii)  Find critical values of f(x) = sin x # COS X.

AnS f(x) = 8in X * COS X

f(x) = cosXx-sinx
For critical values
f(x): =2:0
cos Xx-sinx=0 ~— COS X = SIN X
22 for x € [0, 2 n]

COS x = sin x is satisfied when x = 44
16

3.  Write short answers to any EIGHT (8) questions:
d

(i) Using differential, find E)% whenxy-I/nx=¢C

m xy—[n)(zc
xdy+ydx—-;1("dx=0

1
xdy = (5-y)dx
dy’ o T oxyses

' dx ' X2
(ii). Evaluate I \/x_+— \/;

D

o o O i) de
I(VxT—\/_)(x/xT N

|
—
¢ >
+
—
+
>
Q.
>

= I-\/x+ 1 dx + I\fidx
-— 3 |
(iii) Evaluate I \/1 — €os 2x dx (1 — cos 2x) > 0.

D> [Vi—coszx.ax
= I \/2 sin? x dx



(v)
Ans Ixslnxdx
i [ o
- Inx.e—ls-xdx
6
%Inx—%fxf’dx

x® 1

= ghx-3x°+c :
| 2a
(vi) Evaluate [ 5=
m Ia2_x2dx



77/ MATHEMATICS- |

= ~/Nn(@a-x)+*n(a+x)+c
a+ x

= /n +C

(vil) Evaluate I [x + |x| ] dx.
~1

2
Ansg I (X + |x]) dx
<1

0

[ (x + Ix1) dx + of(x + |x|) dx
0

[ 1x + (=x)] dx + J (x + (x)] dx
-1

0
J.de+1'2xdx
-1 0%

= O+|x2|z=4

(viii) Evaluate of xzdf 7

3

D Jx2+9
4 %,3

¥ §|tan 3'0

= %‘[tan"1 1 -tan™" 0]

g B
e .
(ix) Find the area bounded byy=cosxfromx=—§'tox=§.
s g e -
D A - I y dx = I cos x dx
—n/2 -n/2 |
/2
Isin x |

/2



: 2
(x) Solve the differential equation X
d
m x2(2y+ 1)a¥_1 =0
1
(2Y+ 1)dy-x2-dx

[(2y+1)dy=Jx?ax
y:+y=c¢C -')1;
(xij  Graph the solution region of 2x +1 2 0.

Ans 2x+120
Associated equation
2x+1=0
Send
Jgnind

(0, 0) satisfy 2x+ 120 i

I't

(xil) What are problem constraints?

Ansg The system of linear inequalities involved in the problem
concerned are called problem constraints.

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

(i) Find the point P on the join of A (1, 4) and B (5, 6)
that is twice as far from A as B is from A and lies on

the same side of A as B does.
Ans
A(1.4) B (5.6) P (xy)
—
—
- '
e m, X, —m,x,

gy = M,



=

7T Solved Up-toDate Papers

Up-to-Date Papers
“qx1-2x8_1-10_=0 .
& e ey A b T R [y
G R R T M, T R

P(9, 8)

B is the mid-point 5=1 ;x - X=9
p=23Y = y=12-4=8
P(9, 8)
and m,

(ii) Two lines /, and /, with respective slopes m,

are parallel iff m, = m,.

Let
=N
=
Conversely
Letm, =m,

= ftana, = tan o,
= . a=0,
L= // L,

(iii)  If length of perpendicular from origin to a line is 5

units and its inclination is 120°; find slope and y-
intercept of the line. - |




(iv)

~TTgsolved Updo-Date Papers

Equation of line Is
xcosa+ysina=P

x cos 120° +y sin 120° =95
—1 <
x.(-é')+y32C-5
x+43y=10
J3y=x+10
1

10
V=V

1 10

So slope = _\/_1—3- ¢ = y-intercept = 3
Find the lines represented by x2 — xy — 6y? = 0, also
find the angle between them.

x2 — xy — 6y* =0
x2 — 3xy + 2xy — 6y? =0
x(x — 3y) +2y (x—3y) =0

(x-3y) (x+2y)=0
x — 3y =0, x + 2y = 0 are required lines.

(y=mx+cC)

24/h? —ab R |
tan 6 = =15 a=1,b=-6,2h=-1,h==
1 1 5
G 4—1)('—6—2 4+6-E—%- 1
2 1=6 2 Rl Y R
0 =135°

Find an equation of the line through (5, -8) and
perpendicular to the join of A (-15, -8), B (10, 7).

Slope of Req. line = RJE ==
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Eqg. of line passing through (5, -8) and having slope 3

Y'Y1=m(x_x1)

-5
y+8=7 (x-9).

3y +24 =-5x+25
5x+3y—-1=0
(vi)  Find the coordinates of the points of intersection of

the line2x +y=5and x? + y* + 2x -9 =0.
2x+y=5 x2+y?+2x-9=0
y =95 — 2X

2+ (5-2x)2+2x-9=0

X2+ 25+ 4x% - 20x +2x-9=0

5x% - 18x + 16 =0

5x2 — 10x — 8x + 16 = 0

ox(x - 2) - 8(x—-2) =

(x-2)(5x-8)=0

8
x—2.x-5

y =9 — 2X
y=5-4=1
. 16 5 25-16 g
L ol 3 5 .35
Points of Intersections are

2.1), G2

(vii)  Find an equation of a circle of radius ‘a’ and lying in
the second quadrant such that it is tangent to both
the axes.

Ansg Circle lies in 2™ quadrant

Centre of circle is (-a, a)



——
—

L BT L MATHEMATICS.|
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el g T

diu is ‘a’. 2 Y
equation circle is (x + a)“ + (y - a)° = a“
l?l?ld ?he focus and vertex of parabola yé = -8 (x - 3).

1 B | B | O |
O OO0

vertex = (3, 0)

Y=y=0
Focus is (1, 0).

(ix) Find equation of hyperbola with foci (+ 5, 0) and
vertex (3, 0).

D Foci (2'5:0) vertex (3, 0)
Herec=5,a=3,b="?
b?=c?-a?=(5)*-(3)°=25-9=16

b=4
- Tl s
Equation of hyperbola is B2 42" 1
X e
g 119 =4
(x) Eilculate projection of a alongbwhena=i+k, b=|
- -
LD Projection of @ along b = alslb




Find the area
B (21 1: "'1) c (

A(1,-1,1) B(2.1.-1)
Be-ni+a+nirE1-Nk=i+2j-2
A=+ +n]+@-1k=-2i+2] +k

- |
IAB x AC| = 36 +9+36=1/81=

1 > = 9
Area of AABC =5 |AB x AC| =5

(xiii) Find the direction cosines for ;Q, where P (2, 1, 5),
Q{1, 3.3).

P(2,1,5) =Q(1,3, 1)

PQ=(1-2)i+@-1)]+(1-5k
= - + 2] - 4k
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)
S ssanash ol
‘l.i'l

_ox+9if x>3

L H.lim= lim f(x)= lim__mx= 3m
X — 3 X —>
RH.lim= lim ,fx)=lim_, (-2x+ 9)=-6+9=3
- X — 3 X— 3
Since f(x) is continuous .. L.H. lim=R.H. lim
3m=3
,
Also f(3) = n Also lim , f(x) =3
X— 3
Since  lim_, f(x) = f(3)
X— 3
3=n
‘(b) Differentiate cos \[)_( from the first principles. (5)
Ansg ~ y=cosyx

y + 8y = cos \/X + 5X
SY.=COS \}x".ax_COSﬁ |
By = -2 G X rafx . afx+ dx —x

5 e v Sinsan
o ginMXEX X Afx+ Bx —+fx
Sy _ > . sin 5

OX o
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: JX+82X+EKX g0 X+82X*- X

Put X=asechH
dx=asecOtan06do
J’ dx asecOtan9do

X2 -a? \/a? sec? 0 — a?

asecO0tanb6do Isecede

: a\tar®®

= In(sec O +tan0) +c,

2 . REP,
. X X X% - 3
since secfH== .. tanO+sec’f-1=1\[|3-1= 3
a a a
J‘ dx -In(§-+ X% — a
\x2 — a2 a a

=In(x+\}x2—az)—1na+c1

Let, —-na+ C1 =0

SO J.‘Jx—zd-x_??zjn(xq.-\’x?_aZ)_l_c
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dicular t
of two parallel lines perpen 0
Find equations h that the product of the x-intercept

2x —y + 3 =0 suc .
is 3. )
nd y-intercept of each :
Ansg T_et t!I:e requnred eq. of two || lines L to 2)2;)y BIe0 .
sx+2y+k=0 (A

For  x-Intercept puty = BiA(A) S X==

For  y-Intercept putx =0 in(A) Y=7
Product of (x-Intercept) (y-Intercept) = 3
—K
(k) (—2—) = 3
k2 =
k = i\/_
Eq (A) becomes x + 2y +/6 = 0
Jo s+ 2y* -\[E 0
X+ 2y - \fé =0 ,
Ny
sinx—-1 .
S
0 cosz X - ( )
/4

sin x — 1
X Evaluate dx
o+ CO8% X

/4
J‘ SiNiX IR
o Lcos X COS* X
n/4 '

= I[tanx.secx—-seczx]dx
0

Q.7.(a) Evaluate

n/4
= |sec x — tan x|

= (sec % —tan 1745) — (sec 0 — tan 0)

=Nl
=42 -2
(b) Graph the feasible region and also find the corner points: (5)
2x -3y <6, 2x + 3y <12, sz y20
2X—3X<6
22Xt 3y <i12 x20,y=>20

Associated eqs. are: :
2x -3y =6 (1)




Yf

By solving

2% -3y =6 . ' 2x -3y =6
+2% + 3y = £12 | 2x + 3y = 12
- by = -6 4x =18

y = _9

9 o s

Feasible regionis OABC
Corner pts are (0, 0), C(3, 0)

A(O, 4) B("‘ 1)
Q.s8.(a) Show that 2x + 3y - 13 = 0 is tangent to circle x2 + y2
. +6x-4y=0. (5)
WD x2+y2+6x-4y=0
2g=6, 2f = 4
g =0t f=-2

centre (—g, —f) = (-3, 2)

radlus-r-\/g + {2 — c_\[g_.pz .Jﬁ

2x+3y—13 0
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0= a2+ b2
_23)+3@) 13 218113 | g
T eprer V13 13

S line 2x + 3y — 13 = 0 is tangent to the circle.
(b) Using vector prove that b = c cos A + a cos C. (5)

Ans

+b+C=0
= _(—a’ + ?)
king cross product with b’

?-4?+?)

=3b-¢b
b‘?-—ab cos (180 — R—cb cos (180 - A)
b=acos C+ C cos

Q.9.(a) Find an equation of the parabola whose focus is F
(=3, 4), and directrix line is 3x — 4y + 5 = 0. (5)

Ans 2 F(-3, 4) eq of directrix is 3x -4y + 5= 0
Let P xI F)” ) be any pt. on the parabola

|P F|

3)2 ke 2=]3_X-_4y_+_§[
V(x +3)2 + (y - 4) G) + @)
(x+3)2+(y 4)2 Mtgl_

9+ 16

2+ 6x+9 442 4+ 16 _ gy = 2+ 16Y2+ 25 — 24y + 30x — 40y

25

25x? + 25y2 + 150x — 200y + 625 = Ox2 + 16y? — 24xy +
30x — 40y + 25

16x° + 9y2 + 120x — 160y + 24xy + 600 = 0

(b) Find the volume of the tetrahedron with the vertices A (0
1,2),B(3,2,1)C (1,2, 1),D (5, 5, 6). (sf)’

Ans_ A(O 1.9) B(32 1), C(1, 2, 1), D(5, 5, 6)

F
b =
8
J




AD=(5-0)7+(5-1)]) +(6 2)k = 51 + 4] + 4k
- 2>
Volume of tetrahedron = [AB AC x AD]

1 3 el --1
== llee {3(4+4)—1(4+5)—1(4 )}
5 4 4




