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Q.1

Solution :

Q.2

Solution :

Q.3

Solution :

Q4

Solution :

Q.5

Solution :

Q.6

The principal value of sin™! (\/ii) is:

@ = O
© = @ =
()

If A and B are symmetric matrices of same order then AB-BA is:

(@) skew symmetric matrix
(b) symmetric matrix

(c) zero matrix

(d) identity matrix

(a)

The derivative of a* is :

ax

(@ a ©)

loga
(c) a*log a (d) None of these

(©)

The function f (x) = log x is strictly increasing on :
(@  [0,09] ()  (0,)

(©) (=00, 00) (d) None of these

(b)

[ e* sec x (1 + tanx) dx isequal to :

(@) e*cosx+c (b) e*secx+c
(c) e*sinx+c (d) eftanx +c
(b)

The degree of differential equation

d? d
_y+2_y

Tnz T siny=0
@ 1 () 2
(©) 3 (d) Not defined

[1]

[1]

[1]

[1]

[1]

[1]
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Solution : (@)
Q.7 The scalar product is commutative if : [1]
() db=-bd (b) dxb=bxd
() dxb=-bxd (d db=bd
Solution: (d)
Q.8 Angle between two vectors a’ and b with magnitudes 1 and 2 respectively and
whend.b=1 [1]
@ 3 ® 3
T T
© 3 @ 3
Solution : (©
Q.9 If a line makes an angle of % with each of y- and z- axis, then the angle which it makes with x-
axisis: [1]
3w ™
@ o) 3
™ 3m
© 3 @
Solution: (b)
Q.10 If Aand B are two independent events and P(A) = % P(B) :i, thenP(An B)is: [1]
3 3
@ 3 ()
1 1
© 5 @
Solution: (b)
Q.11 Using elementary operations, find the inverse of matrix A = [; _31] [2]
Solution: In order to use elementary row operations, we may write A = IA
1 -17_[1 o0
or [ 3]=lp 3/4
1 -17_[11 0 . _
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Solution :

Q.12

Solution :

SEiELY

3 1
or o 3=|% i
5 5
3 1]
=>A41= EZ E
5 5l
or
For matrix
r=[s 7

Verify that A + A’ is symmetric matrix.

1 6

Wehave,Az[; g] =>4 = [5 7

Here,A+A’=[1 > +[1 6 —[2

6 7 5 71
N 2 11 ,
(A+A)=[11 14 =(@+4)

~ A+ A’ issymmetric.
which is a symmetric matrix.

Examine the function given by

2gin 1
fx) = <x sin 2 x# 0oy continuity.

0,x=0

L1,
xzsm;,lfx #0

f%) =< 0,if x=0

lim,_ o fx = lim,_, (xzsin i)
=0"-sin (%)

=0 [+ Isinx| < 1]

Also f(0) =0

limx—»O f(x) = f(O) =0

Therefore, f(x) is continuous for all x.

11 14

(applying R, — £ Rz)

(appling Ry > Ry + 2R3)

SERIES-A
MATHEMATICS

[2]
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Q.13

Solution :

Q.14

Solution:

A balloon which always remains spherical on inflation, is being inflated by pumping in 900
cubic centimeter of gar per second. Find the rate at which the radius of the balloon
increases when the radius is 15 cm. [2]

Let 'r’ be the radius and 'V' be the volume of the spherical balloon, then

4
V=§rrr3

dV_d(4 3]ar

dat — dr\3 dt

Y — g2 ¥
e Antr o s (D)

According to Question,

Y — 900cm3/sec
dt

Zd‘l"

~ 900 = 4nr 77 (2) [using (1)]

when r = 15 then (2) becomes

900 = 4 x (15)% =

ar _ 900 1
dt 4xTx15%15 b4

Hence, the radius of the balloon is increasing at the rate of % cm/sec.

From the differential equation of the family of parabolas having vertex at origan and axis
along positive y-axis. [2]

We know that the equation of family of parabolas having axis along positive y —axis and
vertex at origin is given by

x*=4ay L. (@H)
Where ais any arbitarary constant.
On differentiating equation (1) w.r.t. ‘x" :

2x =4day; = x=2ay;

Using the value of 'a’' from equation (2) in equation (1), we have

x 2x, 2
x2=4-Z.y="22 5y =2
2y1 Y1 V1

= xy, = 2y = xy;—2y =0
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Which is required differential equation.
Q.15 Find gof and fog, if f(x) = |x| and g(x) = |5x — 2|. [3 1]
Solution : Here, f(x) = |x| and g(x) = |5x — 2|

Then gof = g(f(x)) = g(Ix]) = 15 x |-2|

and fog = f(g(x)) = f(I5x — 2) = [I5x — 2|l = |5x — 2|

_ _ 1
Q.16 Solve tan™1 2x + tan1 3x = % [3 E]
Solution: We have tan™12x + tan™13x = %
—1( 2x+3x ) _T
or tan (1—2x><3x 4
: 5
ie tan™* ( - 2) =z
1-6x 4
5
Therefore “_=tan- =1
6x 4

6x>+5x—1=0ie,6Bx—1)(x+1)=0
Which gives x =% or x=-1

Since x = —1 does not satisfy the equation, as the L.H.S. of the equation becomes negative, x = % IS
the only solution of the given equation.

OR

Express for following in the simplest form :
_1< 1—cosx>
tan / X<T
1+cos x

. ) _ 1— _ 2sin2=
Solution: We write, tan 1< CO”) =tan 1| |[—=2

1 a bc "
Q.17 Provethat|1 b ca|=(a—b)b-c)(c—a) pﬂ
1 ¢ ab
Solution : ApplyingR, —» R, — R;and R; —» R; — Ry we get
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1 a bc
A=|0 b—a c(a—»b)
0 c—a bla—c)

Taking factors (b-a) and (c-a) common from R, andR3 respectively, we get

1 a bc
A=(b-a)(c—a)l0 1 -c
0 1 —-b

= (b —a)(c — a)[(-=b + ¢)] (Expanding along first column)
=(a—-b)(b—-c)(c—a).

Q.18 Differenbtiate (log x)*s* [3 1]
Solution : Lety = (logx)cos*

Taking logarithm on both sides, we have

(logy = cos x - log(log x)

Now, differentiating both sides ,we get

1.y _ S S _gj
S ax = COSX s dx(logx)+log(|ogx)( sinx)
_cosx (1) . .
= logx(x) sinx - log(log x)
dy _ Ccos X . .
== [x ogx — SinX log(logx)]

CosXx .

or Z—i’ = (log x)€os* [xlogx —sinx - log (log x)].
or
Find % ify*=x¥
Solution : If y* = x¥, taking log on both side
xlogy = ylogx
x><§2—i’+logy=y- %+Iogx- Z—i’
dy

(£~ togx) =2 - gy

dy _ 2-logy
- X
dx =-1
S logx
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dy _ y(y—xlogy
= ax ;(x—ylogx)'

1
Q.19 Evaluate fmd [3 E]
. . X
Solution : | 520 I
x _ A B c

Let(x—l)z(x+2)_; (x-1)2 = x+2

5x=A-1)x+2)+B(x+2)+Cc(x-1)* .. (@))
Putx =0ineq.(1)

0= —24+2B+C - (2)
NowPutx—1=0 =2x=1ineq. (1)

1=38=B=7
Putx+2=0=>x=-2ineq.(1)

— 2 — —_2
—2=0(-2-1P?=9C=C=-2

~» From equation (2) :

0=-24+2-2
3 9
—24+220
A=2
9
x -1 1 2

(x—1)2(x+2) ~ 18(x-1) * 3(x—1)2  9(x+2)
2,01 1 _ 2,01
I=;f;dx+§f(x—1) de—;fmdx

1(x-1)"1
-1

——loglx—1|+ —%log|x+2|+c

2
o 1)—glog|x+2| +c.

= —loglx —-1| -
5x+3 1
Q.20 Evaluate Imdx [ ]

5x+3

Solution : | =] —dx

Let 5x +3 = A(2x+4)+B
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5x+3 =24Ax+4A+B

On comparing coefficients, we have

24 =5, 4A+B =3
A=2 4-2+p=3

2 2
10+B=3

= B=3-10=-7

.-.5x+3=§(2x+4)—7

N | = (2x+4) 7
ow
Il ey
f 2x+4 Zf 1 dx
Vx2+4x+10 1Y Vx2+4x+10

1
- g [(? +4x +10) 2 (2x + A)dx — 7 [ —WZ;HO_LL dx

(x2 +4x+10) 2

— 7J‘—
_5+ /(x+2)2+(\/—)

=EW—7log|x+2+Vx2+4x+10|+c

2
2

| =5vxZ + 4x + 10 -7log |x + 2 +Vx2 + 4x + 10| + c.

dx

5
2

T xtanx 1

Q.21 Evaluate fO mdx [3 E]
Solution:  Letl=[—>"*—
sec x+tan x

= fr et I yging, [“f(dx = [ fa— x)dx]

0 sec (m—x)+ tan (M—x)

T —(m—x)tanx
S [ = [rolratns
0 —secx—tanx
T mtanx T xtanx
o 1= [ g [
0 secx+tanx 0 secx+tanx
T mtanx T sinx dx
== [FIRX gy o= [FRER
0 secx+tanx 0 1+sinx
_ J-n msinx 1—sinx J-n n(sinx—sin?x)dx
0 1+sinx 1—sinx cos?x
_J-nnsinx I sin?x
0 cos2x 0 cos?x
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Q.22

Solution :

Solution:

=m [ tanxsecx dx — m [ tan®x dx
=m[secx]¥-n f:(seczx —1)dx

=n[secw — sec0] — w[tan x — x]T

= 2| = n[-1 — 1] — w[tant — tan0 — (wr — 0] = -2 — n[—mn]

_ 2 _ fia
:>]——T[+7=>I—T[(E—1).
Solve the differential equation :
2\dy _
(x+3y*) > =».(r>0)
Given differential equation is (x + 3y?2) Z—i’ =y

a_ _y

dx  x+3y?2

Taking its reciprocal, we get

dx _ x+3y? dx _ x dx 1
= 5=ty S —x=3y
dy y dy y dy y

Clearly, equation (i) is of the form Z—; +Rx =S

Here, R = —%andS =3y

1
—|=d _
Now. therefore |F. = e/ Ry = ¢~ J3% = g-logy

|~

= ¢'9() = :

Therefore, solution of equation(i) is
x(I.LF.)=[(I.F.).Sdy = x(i) = foG)dy
:>§: [3dy = §=3y+C:>x=3y2+cy;
which is required general solution.

or
Solve the differential equation :
(x? — y®*)dx = 2xy dy = 0.

(x? —y?)dx = 2xy dy = 0.

SERIES-A
MATHEMATICS
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d_y _ yZ_xZ
dx 2xy
Putting, y = VX
dx dx
4 Xav _ v2x2-x2 _ v?-1
v dx - 2Xvx - 2v
av _ v*-1 _ v?-1-20% _ -1-v?
dx - 2v - 2v - 2v
= 2v d — __dx
1+v2
= log|1 + v?| = log|x| + log c
i c
= lOg|1+x—2 = |Og X
x%+y?| _ c x%+y? _ ¢ _
= log|——| = log [{| = =2 —;=>xz+y2 = cx.
Q.23 Find 2 if the vectors @ = i +3j +k, b =2i—j—k and¢ = 40+ 7j + 3k are coplanar. [33]
Solution Since @, b and & are coplanar vectors, we have [&, b 8] =0,ie,
1 3 1
2 -1 -1|=0
A7 3

=51(-3+7)-3(6+1)+1(14+1)=0

= 1=0
Q.24 Find the vector and cartesian equation of planes that passes through the point (1, 0,—2) and
the normal to the planeis i +j — k. [3 %]
Solution: The equation of plane ghich passes through the point (1,0, —2) and normal to plane is

(i +; — k) given by

[F - @+0j—20)]- (i+j-k)=0

In cartesian form is

[(xt +yj +zk) = (1+0j - 2k) - (i+j-k) =0
= [(x—Di+yj+(@+2)k]|-(i+j-k)=0
>x—1+y—2z-2=0

>x+y—z—-3=0
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Q.25

Solution :

Q.26

Solution :

Solution :

Two cards are drawn at random and without replacement from a pack of 52 playing cards.

Find the probability that both the cards are back. [3 %]

Let E; : first card drawn is back and

E, :second card drawn is also black

Therefore, required probability = P(Eyy P(E,/Eyy = % x % = %

(because, in 52 cards, there are 26 cards, which are black and when a card is drawn, then total no.

of black cards left are 25.)

Adie is thrown 6 times. If' getting an odd number is a success, what is probability of [3 %]

O] 5 successes
(i) at least 5 successes
(ili)  at most 5 successes

Here, n=6 and success is getting an odd number

3_1 1_1
-‘-p=g=;andq=1—5=5

(i) P(5 successes)= °Cs p°q = °Cs G)S G) _ %

(i) P (atleast 5 successes) =P(5 successes) + P (6 successes)

=°Csp°qt = °Csp°q°

:i+1(1)6:i+i:l

32 2 32 64 64

(iit) P (atmost 5 successes) = 1-P(6 successes)

or

If A and B are two events such that P(A)=% P(B):% and P (not A or not B):% state whether
A and B are independent?

Given, P(not A or not B) = %

= P(4€ or BS) =+ = P(4° U BS) =1
> P((ANB)) =+
=>1-P(ANB) =+
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Q.27

Solution :

Q.28

Solution :

—1-1=3
=>P(AnB) =1 i

Also, P(4) - P(B) = % x L =27

=%
12 12

A lw

= P(4) - P(B) # P(ANB).

Therefore, A and B are not independent.

Solve the following equations Matrix method : [5]
x—y+z=4
2x+y—-3z=0
x+y+z=2

Given system of equations can be written as AX = B;

1 -1 17 4 x
where,A=|2 1 -3|,B=|0|andX = [3’]

1 1 1] 2 Z

1 -1 1
Now, |A|=1]2 1 -3

1 1 1

=11+3)+1(2+3)+1(2-1)=4+5+1
|A] = 10

Since |A| # O, therefore, A~ exists

4 -5 17 4 2 2
Now,adjA=[2 0 -2| =|-5 0 5
2 5 3 1 -2 3
adj A 1 [ 4 2 2]
_1 o4 a — ~ |
andA4A~' = VRRET 5 0 5
|1 -2 3
L [ 4 2 2114 L 16+4
Now,X:A‘lB=E -5 0 5||0|=1[-20+10
1 -2 3112 4+6
L 20 x 2
T -10| = [y] =|-1
10 z 1
Therefore, required solutionisx =2,y =-1,z = 1.

Show that the semi-vertical angle of the cone of maximum volume and of given slant height
tan~1/2 [5]
Let 6 is the semi- vertical angle, ¢ is the given slant height . then radius of base =# sing,

height =¢ sin6, height = £ cos 6
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and volume v = gn({’ sinf)? £cos @ = ém’,ﬂ sin36 cos 6
\Y%

£ £ cos ©

= Z_Z = g’”ﬂ [sin26(—sin@) + cosH(2sinh cosH)]
dv _ 1 3 . . ,
il 51‘[1{’ sinf[—sin?6 + 2(1 — sin?0)]
= Z—Z = §n€3sin9 cos? 8[2(sec?6 — tan?0) — tan?0]
= Z—Z = §n1{’3 sinf cos?0 [2 — tan?6] =0

For maximum volume, let Z—Z =0
= §{’3sin9 - c0s*0[2 — tan®0] =0
=tanf =2 = 6 = tan V2 (because,0<8 < 1/2)
Therefore, V is absolutely maximum for = tan™'v2.
or
Find points at which the tangent to the curve y = x3 — 3x2 — 9x + 7, is parallel to the x-axis.
Solution : y=x3-3x2-9x+7
2 =3x? —6x -9
slope of tangent = 3x% — 6x — 9
We know that when tangent is parallel to x —axis then slope is zero.
i.e.slope=0
= 3x2-6x—9=0
= x2-2x—-3=0
>kx+1Dx-3)=0

=>x=-13
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whenx = —1,y = (=1)° = 3(-1)* = 9(-1) +7
=-1-3+9+7=12

One pointis (—1,12)

Similarly when x = 3 then
y=(3)*-3(3)?-93+7

=27-27-27+7

y =-20

-~ point (3, —-20)
Q.29 Find the area of region bounded by the curves : 4y = 3x% and the line 2y = 3x +12. [5]
Solution : Given parabolais 4y =3x> .. (i)

and the given line is 2y = 3x +12 (i)

The two curves meet where

2(3x +12) = 3x? (Eliminating y between (i) and (ii)
or 3x2—6x—24=0 Y x\",

L
or x2-2x—8=0 /

‘ g (4. 12)
or (x—4) x+2)=0 -

3x°
=>x=4,-2
(- 2.3)

Whenx = 4, y = ZX2 = 19 gng X
Whenx = -2,y =M=3

2

Required area (shown shaded)

(e [ 12 -2

2 4 4x3l_5

=12+ 24 -16 — 3+ 12 — 2 = 27 square units.
or
Using integration find the area of triangular region whose sides have the equations:

y=2x+1y=3x+1andx = 4.
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Solution :

Q.30

Solution:

y=2x+1 (1)
y=3x+1 ..(2)
x=4 ...(3)

The common pt. of lines (1) and (2) is
2x+1=3x+1=>x=0

~whenx =0, y=1

~ (1) and (2) has common pt.C(0,1).

Area of triangle ABC is given by

= [7(3x + D)dx — [ (2x + L)dx

4
3x2 2x2
2 0 2

4
0
=(24+4q) — (16 + 4)
=28-20

= 8 5sq.unts.

Find the shortest distance between the lines

x+1 _ y+1 _ z+1 d x-3 _ y-5_ z-7
7 -6 1 1 -2 1

x+1 +1 z+1 x-3 -5 z-7

—:y—:—and—:y—:—
7 -6 1 1 -2

The equations in vector form are given as :
F=(-1—j—k)+A(7i—6j+k)

and7 = (3t + 5/ + 7k) + u(t — 2j + k)
On comparing with,

N -
¥ =a,+Ab;

and 7 = a, + Ab, we have

-~

ay=-1—j—k b= 7i—6]+k
@, =31+5j+7k b, = i—2j+k

@, — b, = 4i+6j+8k

SERIES-A
MATHEMATICS

X €—

Y
+ A4, 13)
o, 1) chest i
5t —3 X
v
Yl
[5]
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|t 7k
a— b,=17 -6 1
1 -2 1

= -4 — 6] + (—8)k = —4i — 6] — 8k

(by x b;) - (@; —@;) = —16 — 36 — 64 = —116

|by x by| = V16 + 36 + 64 = V116

.S D = (byxbs) (@-a)| _ |—116| _ 116
e [b1%b5| Vitel V116

= /116 = V4 x 29 = 2+/29 Units.

or
Find the equation of the plane that passes through three points (1,1,-1),(6,4,—5) and
(—4,-2,3).
Solution : We know that, the equation of plane passing through three non-collinear points is
X=X Y=V1 Z—Z2

Xop—=X1 Y2—Y1 22— 21
X3—X1 Y3—Y1 Z3— 21

=0

By using given three points the equation of plane is

x—1 y-1 z-(-1)
6-1 4-1 -5—-(-1)|=0
—-4-1 -2-1 3-(-1)

x—1 y—1 z+1
or 5 3 -4 =0
-5 -3 4

On operating R; — R3; + R, we have

x—1 y—1 z+1
5 3 —4 (=0
0 0 0
= 0=0

Thus the plane is not fixed by the given three points, becaue the given three points are collinear.
Q.31 Solve the following linear programming problem graphically. [5]

Minimize Z=x+2y
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Subject to the following constraints :

2x+y =3,

x+2y =6,

x=0,y=0
Solution: Here, objective function is

Z=x+2y

Given constrains are

2x+y>3 (i)
X+2y>6 . (ii)
xy=0 (iii)

2x+y=3 (iv)

andx+2y=6 L. )
Clearly equation (iv) represents al line through A(0,3) and B G 0)

Also equation (v) represents a line through A(0,3) and €(6,0)

And, in equation (iii) represents all non negatice values of x and y.

Now, put (0,0) in (i) and (ii), we get
from(i)0+0=>3

= 0 = 3, which is false, so region away from (0, 0) is solution of (i).
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from (ii)0+0>6
= 0 = 6, which is false, so region away from (0, 0) is solution of (ii).
Clearly, from graph we find that feasible region is unbounded.

Now, we will find minimum value of Z at corner points A(0,3) and (6,0)

Corner point Z=x+2y
(0,3) 6
(6,0) 6

Since, we obtain the sence value 6 at corner point A and C, hance we will obtain sance value 6 at
the line joining A(0, 3) and €(6,0)

Now,letZ <6 = x + 2y <6.

Now, we will draw the graph of x + 2y < 6.

Clearly x + 2y < 6 represents a dotted line through A(0,3) and €(6,0). Clearly feasible region
and graph of x + 2y < 6 has no point common. Hence, 6 is minimum value of Z which occurs at all
the point of line joining A(0,3) and C(6, 0).
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