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Sol.

Sol.

Sol.

Sol.

Sol.

p:ltisraining  q: Itis pleasant
Then compound statement “It is not raining still it is pleasant™ is

~pAq

If A is a square matrix such that A% = | then A™ is equal to
AP=|

SAZAT= AT

LA=AT

The general solution of the equation 7 cos? @ + 3 sin® 0 = 4 is
7 cos*0 + 3 sin’ 0 = 4

7 cos?0 + 3(1 - cos’ 0) =4

7 cos’0 +3 -3 cos? 0 =4

4c0s°0+3=4
4c0s°0+3=1+3
4c0s°0 =1
cos’0 =Y,
cosO =+
cosO = ¥ or cosO =-1%
2
cos o ZCOSE cos 0 =cos—n
3 3
TC 2T
0 =2nm+t— 0 =2nm+t—
3 3

The solution of (2 cos x - 1)(3 + 2 cos X) =0 in the interval 0 < X <2m is

We have (2cosx-1)(3+2cosx)=0
2cosx-1=0or 3+2cosx=0
COS X =Y or cos x =-3/2
cos x = -3/2 which is not possible ("."-1 <cos x < 1)

5m

SoX=ED,
3

wlAa

If one of the lines 2x? - xy - 15y? = 0 is perpendicular to line kx +y = 0 then k =

3
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6. If the angle between the two lines represented by 2x? + 5xy + 3y? + 6x + 7y + 4 = 0 is tan™ m,
thenm =
Sol. 1/5
7. The equation 9x? + 12Xy + 4y? - 24x - 16y + 7 = 0 represents a pair of lines.
Sol. parallel
8.  (1,-2)is the midpoint of chord AB of circle x* + y* = 9. Equation of AB is
. -2
Sol. Slope of perpendicular from AB = T
1
.. slope of AB = 2
. 2 1
Eq" of AB is yre 2 0(0,0)
x—=1 2
SLX-1=2y+4
A B
1,-2
SX-2y=5 L2

9. The lines 2x + 3y + 4 =0 and 3x - y - 5 = 0 are diameters of a circle of area 154 sg. units, then the
equation of the circle is
Sol. Centre of intersection of 2x + 3y +4=0 and 3x -y -5=0whichis (1, -2).
Area is 154 sg. units.
Sosor=7.
EQ" (x-1)°+ (y+2)°=49
X2-2X+1+y?+4y+4=49
XC+y2-2x+4y-44=0
10. The eccentricity of an ellipse whose latus rectum is half of its minor axis is
Sol. 2 _p . gp=q
a
S bla=%%

[ b2 / 1 /3 3
... e: 1—_2 = 1_— = —_ :\/_
a 4 4 2
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11.

Sol.

12.

Sol.

13.

Sol.

14.

Sol.

The acute angle between the lines whose direction cosines are proportional to (2, 3, -6) and
(3,-4,5) is

The actual d.c.’s of the lines are

23 6) a2 = 8
77" 7 an V50 ' V50 ' /50

If 0 is the angle between them, then

@B+ B+ (=6)() _ . 6—12-30
cos =+ 7v50 = * %0

The distance between the planes F.(2i-j+3k)=4 and 7.(61-3j+9k)+13=0is

—13 5
S _ 3 ..

J@2+(-D2+(3)2 V14 314

N

The equation of the plane passing through (1, 1, 0), (-1, 3, 4) and perpendicular to the
planex +y-2z+3=01s

The equation of the plane containing (1, 1, 0) is

ax-1)+b(y-1)+c(z-0)=0 It also contains (-1, 3, 4)
a(-1-1)+b(3-1)+c(4-0)=0

So-2a+2b+4c=0

So-a+tb+2c=0

Also the plane is perpendiculartox +y-2z+3=0
.. By condition of perpendicularity,a+b-2c=0

a _b_c

So—=—= na=2,b=0,c=1

-4 0 =2

". Required equation of plane 2(x - 1) +0(y - 1) + 1(z-0) =0
2x-2+0+z=0 So2X+z2=2

Let z = 2x + 2y, subject to restriction X +y <1, x>0, y > 0. The minimum value of z under
given constraint is

The minimum value of zat 0 is O.
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15. Let z = 15x + 10y subject to constraints 3x + 2y < 12, 2x + 3y <15, x>0, y > 0. The maximum
value of z is

Sol.  OABC is the feasible region
Z(0) =15(0) +10(0) =0
Z(A) = 15(0) + 10(5) = 50
Z(B) = 15(6/5) + 10(21/5) = 18 + 42 = 60
Z(C) =15(4) + 10(0) =60

.. Maximum value of Z is 60.

16.  Thedifferentid equation of thefamily of circlestouching y-axisat theoriginis

Sol. As required circle touches y-axis at the origin.
". Let Centre of the circle is d (a, 0) and radius is a

Equation of circle will be,
(x-a)’+(y-0)* =a’
= X’ -2ax+a’+y’=a’
= X+y*-2ax=0 (i)
By differentiating above equation w.r.t. x, we get

dy

2X+2y—-2a=0
dx
2a=2X+ 2yﬂ .. (i)
dx

From (i) and (ii),
x2+y2—(2x+2yd—ij=0
dx
2, .2 2 dy
= X“+y —2x"-2xy—=0
dx

= x2—y2+2xyﬂ=0
dx
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17.  If Rolle'stheoremfor f(x) =X (sinx —cosx) isverifiedon [%’5754] thenthevaueof cis

Sol. Given, f(x)=e"(sin x—cos x)
f '(x) =e*[cos x+sin x]+[sin x—cos x]e*
f'(x)=2e* sin x

To verify Rolle’s Theorem.

f'(c)=0
2e°sinc=0
= sinc=0 S C=rx

.0
18.  For what value of k, the function defined by f(x) = log(L+ 2);)S|nx forx#0
—k X forx=0

iscontinuousatx =07

log(1+ 2x)sin x°
Sol. Asgiven, f(X)= X2
k for x=0

for x=0

Is continuous at x=0

x—0 X

k

im log(1+ 2>2<).S|n X° _

2.log(l+2 Sin[xxlgoj
lim 2:109@+2%) ;o T
X—0 2X x>0 (xx T j 180

180
= 2x X —k
180
= izk
90

o V°_
19. Thedegreeand order of thedifferentia equation l+(&J =7(¥} respectively are

Sol. Degree = 3 Order = 2
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20, [T

. dx =log[log sinx]+c, thenf(x) =
log(sin x)

Sol. Given J’Ld

- x =log [log sin x]+C
log (sin x)

By using anti differentiation method,we will get

d .
—(log [l
OIX(og[og sin x]+c)

1 1
= — .~ .CO0S X
log (sinx) sin x
__ootx f (X) =cot x
log (sin Xx)

21.  Theparticular solution of thedifferential equationy(1 +logx) %—x logx =0 when
Xx=ey=¢€is

Sol. y(1+log x)%—x log x=0
y

N (1+Iog dex:ﬂ

x log x

Integrating on both side
j(lﬂog xjdxzjﬂ
x log x y

log(x log x) =log y +1logC

= log (x log x) =log (y-c)
xlog x=y-c (i)
As x=e, y=¢€

e=e’.c S C=

@D |

1
Putting C=— ineq (i) we get
€

x log x=% = y=exlog x
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22.  Ifrv. X ~B(n=5, Pzélthen P2<X<4)=

1
Sol. Given n=5, p:§

q=§

p(2<x<4)=p(x=3)

(3

5x4 1 4 _ 40

X—X— = —
2 27 9 243

23. Let X has p.m.f.
P(x) = kx®, x=1,2,3,4
=0, otherwise

Sol. EP(X) =1
P(L) +P(2) + P(3) + P4) = 1
30k =1
1

LK==
30

24.  F(x) associated with the following p.d.f. f(x)
3(1-2x) , 0<x<1

f(X):{

0o otherwise
then value of P (1/4 < x < 1/3) by using p.d.f.

1 1 1/3
Sol. P[—<x<—] = [ (x) dx
4 3
1/4

1/3

=[3(1-2d) dx
1/4
1/3

- [3_2)(3]1/4

_ 179

= = 0.2071
864
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25. If afair coin is tossed 8 times then probability that it shows head more often than tail is
Sol. P (more heads than tails)

=P(x=5o0r6o0r7or8)

=P (x=5)+P(6) + P(7) + P(8)

1
:E [8C3+8C2+ 8Cl+ 8C0]

_ 93
"~ 256

26. The degree of the differential equation satisfyinng + X +J1 +y* =a(x-y)is

Sol. V1 +/1+y =a(x-y)
Diff w.r.t ‘x’

dy _J1+y2 . a\/1+x2—x

dx / 1+x2 a\/1+y2+y

But from the given relation

[J1+x2 +\/1+y2] = [\/l+x2 -\/1+y2]
a(x-y)[J1+x2 -\/1+y2]
1+x2-1-y2:a(x-y)[J1+x2 -\/1+y2]
x+y:a[\/1+x2 -\/1+y2]

dy _ [1+y

T dx 1+x

[3S]

[3S]

Clearly it is a differential equation of first order and first degree.

27. The area common to circle xX* + y* =36 and line X + y = 6 is
Sol. The area bounded by the circle x* + y* = a® and the line x + y = a is given by

a2 .
s (m - 2) sq. units

36 :
” (m - 2) sq. units

9(m - 2) sq. units
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16 ab

28.  The area of the region common to y* = 4x and x* = 4y is
Sol. By area of the region rounded by y? = 4ax and x* = 4by is
x—1 dx .
29. _[ T I is equal to
2
Sol. (a7—1) dx is equal to
I(x2+2x+1)x\/x+i+1 a

1
| [1‘72] dx
[1— z +2}\/x+ ~+1
X X

2z dz
(z2+1) z

Putting x + 1/x + 1 = 2

:[1—%2]dx

dz
= ZJ.
1422

= 2zdz

= 2tantz+C

2
~ 9 tan'l [\ /x +x+1] +C
X

30.
circle X +y* = g at (2, V5) is

Sol. x*+y*=g

The area of the triangle formed by the positive x - axis, the tangent and the normal to the

Y
dy B A
2X + 2y e 0
.dy —_2
= - ge /s P(2, V5)
The equation of tangent is < ——

(y-V5) = = (x-2)

The equation of normal is

(y-5) = 2(x-2)

v

The tangent and normal intersect at x-axis at the points A(9/2, 0) and 0(0, 0) respectively.

1 9
~A(AOAP) = XEX\/S =

2
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w/4
31. / z.sec’ rdr =

0

x 1
+ -0
Sol. sec?x \ tanx

Insecx
I = (ztanz — Insecz)]/* = %(1) —nV2
I = g - log\/i

1 2 3
32. Matrix A =

2 47

Sol.  as1As1 + ag2Asz + azzAsg = |A]
|A| = 1(7 — 20) — 2(7 — 10) + 3(4 — 2)

=—-134+6+6
=-1
Al = -1
/ d
x s .
33. If/ 2+ 1822 = o’ then the value of g is
0

k
Sol. 1/ dz -
2 1+ 92 24
0

-1 ™
tan 3!3—1
k=1

1
3
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34. / 1 g
sinz - cos?2 z

1

sinx - cos? x

sin?z + cos? z
I = - 5 dx

sinx - cos? x
. 2 2
sin“ x cos® xzdx

sinx - cos? x sin x cos? x
I = /sec:cta,na:da: +/cosec xrdx
I =secz +in|cosecz —cot x|+ ¢

35. If lines £ — 1_y ; 1_z ; 1 and ¢ ; k_ z intersect the the value of k is

Sol. a:—l_y—|—1_z—1

2 3 4
r—3 y—-k 2-0

1 2 1
[3—1 k+1 0-1

2 3 4 | =0
| 1 2 1
[2 k+1 -1
2 3 41 =0
1 2 1

2(=5) — (k+1)(=2) — 1(1) = 0
—-104+2k4+2-1=0

2k=9
9
k= —
2
36. cos1°-cos2°-cos3°....cos 179° =

Sol.  cos®1° cos2°cos3°...cos90°...cos 179°
- cos 1% cos2°cos 3°...0...cos 179°

=0
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37. The order of the differential equation of all parabolas, whose latus rectum is 4q and axis parallel to the x—axis, is

Sol. (y-k)* = 4a(x —h)

y? =dax

/
(h.k)
(0,0 ‘\

.*. Equation of parabola (y — ]g)2 = 4(1,(:1: — h)

have two arbitary constants  and

..Order= 2
38. A die is thrown four times. The probability of getting perfect square in at least one throw is
Sol. n=4
2 1
P=673
4 2
177573

X =—Numberon die is perfect square.

N\’ /2\* 16
P(X =0)=*Cy (5) (5) =51
16 65

(X=1) ( ) 81 81
39. If A, B,C are the angle of AABC then cot A. cot B + cot B.cot C.cot A =

So. A+B+C=mn

A+ B=m7-C

cot(A+ B) = cot(m — C)
t A —

cot Acot B -1 ot

cot A+ cot B

cot Acot B—1 = —cot AcotC — cot Bcot C
cot Acot B+ cot BeotC +cot AcotC =1
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40. The sum of the first 10 terms of the series 9 + 99 + 999 + ... is

sol. Sp=(10-14100—1+41000—1+"....)
Sp = (10 + 100 + 1000+ ...) — (1 + 1+ 1....)

10" — 1
S, =10 .
(10—9) "

1010 — 1
510_10( )-10
9
1010 — 1
slozw( 5 —1)

1010 -1-9
s - 10 (12 10)
1019 — 10
s10=10 )
9
100 ;. 4
510_7(10 —1)

41.  The equation of the line passing through (—4, 3, 1), parallel to the plane z 4+ 2y — z — 5 =0 and intersecting
z+1 y—3 =z2-2 is -
-3 2 -1

the line

z+y _y—-3_z2-1 (1)
a b c

Loz +2y—2—-5=0=>a+2b—c=0 .02
z+1 y—3 =2-2

Sol. [, -

(1) intersects

— 2 —1
3 0 1
=|a b =0
-3 2 -1

= 3(—b—2c)+ 1(2a+3b) =0
= 2a+0b—06c=0

=a+0b—3c=0 -(3)
a+2b—c=0 (2)
a b ¢
6 -2 2
a b ¢
3 -1 1

z+4 y—3 =z-1
= [ is: = — = 7
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42. If the Boolean expression
(p ® ¢)A(~p @gq)isequivalentto pV q, where ®, ® € {A,V}, then the ordered pair (@, ®) is :

Sol. @,® € {A,V}
(p®g AN (~pOg)=pAg

p qa [~p | pagqa |pval| ~Pva|~PAd | PADA(PVA)
T| T F T T T F T
T|F F F T F F F
F| T T F F T T F
F | F T F F T F F

N

43.  Equation of a common tangent to the circle, z? 4 y? — 6z = 0 and the parabola, ? = 4z, is:

Sol. Circle:(gj — 3)2 + (y — 0)2 =32

Centre:(3, 0), radius : 3

Parabola:y2 =4-1-

tangent to parabola:y = mx + i

m

= m?z — my+1=20 (1)

If it is tangent of circle, then perpendicular from (3, 0) on (1) = radius
3m?2+1
i -

vmtm4
= Im* + 1 +6m? = 9m* + 9m?
4 1
2
m°=-=m==xt—
3 V3

1 1 1
m=— inl)= -—x——-y+1=0

V3 3 3
m—\/§y+3=0

:>\/§y=a:—|—3
1

Now takem = — ——

V3

11
rt+ =y +1=0
37 /37

=z+V3y+3=0

=3
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44, letg=;_jb=i+j+k andZ beavectorsuchthatg x @+ p = ( anda-c=4, then|? is equal to :

Sol. @=i—j, b=i+]+k,
letg' = 77 + yj + k
GxZ+b=0

t j7 k .
=11 -1 0|+(G+7+k=
r Yy =z

= i(=2) =) +k(y+z)+G+j+k) =0
=1-2=0=2=1

a-c=4=x—y=4 (2) :>$_2 Y 2
9 25 38 19
2 2 2 2
= = — —_— 1:—:—
|€] Tty +z 4—|- 1 + 1 5

(1)

45.  The area (in sq. units) bounded by the parabola y = 2 — 1, the tangent at the point (2, 3) to it and the y-axis is:

Sol. d
/ y=x2—1
/ P:(23) y=3
0 x
(0.-1)
(0,-5)
y =2z Yy = z2—1
y’|2’3=4 r=+/14+y
tangent.y — 3 = 4(z — 2)
y=4x —5

3
Area required:% - 8.2 — / v 1+ ydy
—1

2 3
=8— 2 |(1+1)*?]

3 (1+9) —1

2 1 8
=83 Bl=83=3
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46.  The value of/ | cos z|3da is :
0

T /2
Sol. / | cos a:|3da: =2. / cos® zdz
0 0
/2
=2. / cos z - cos? zdzx
0
/2
=2 f(l —sin®x) - cosx dx
0
. 2
= 2[sinx],’ " —2
3 0
1 4
—2_92.- =—
3 3
47, If a, b and c be three distinct real numbers in G.P. and a + b + ¢ = zb, then = cannot be:

Sol. a, b, c :distinctno. in G.P.
= a,ar,ar? : v # 1, (ris common ratio)
a+b+c=xbh
=a+tar+ar’=z-ar
=a-(r’—re+r+1)=0
Sa-(rP—rz—1)+1)=0
a#0,re R—{1}
D>0= (z—1)>-4->0
(x—1-2)(z—1+2)>0
(o4 1)z —3) > 0
x € (—oo,—1] U [3,00)
Whenr =1=1—a2+14+1=0
z =3
asr #£1=x#3
= x € (—oo,—1] U (3,0)
iex # 2
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48. If cos ™!

Sol. cos ! (

xr
= cos ™} (3) _T_ cos™1 (i)
3z 2 4x
= COS 1 (%) — S1n 1 (%)
2 ho 2
3z 1622
L4 162° -9
92 16x2
= 64 = 1442 — 81
1442° = 145
z? = % =T = 1;45
144 12
49, Let0 <8 < z. If the eccentricity of the hyperbola z? — i = 1 is greater than 2, then the length
2 cos20 sin%6

of its latus rectum lies in the interval :

b2
Sol. e>2=4/14 — >2
a

:>\/1+tan29>2:>tan29>3
= 0 € (60°,90°)

2
length of latus rectum : ——__

a
sin? @ .

—20089 = 2tanf -siné = f(0)
0)>0V0 (f f)
FO)>0v0e (3,3

= Latus rectum € (3, OO)
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50. The maximum volume (in cu. m) of the right circular cone having slant height 3m is:

Sol. z*+y*=9

dv_ﬂ

9 3,2) =0
2y 5 ( y°)
y¥?=3=>y=4V3
V|max:%-\/§(9—3)
:g.\/g.ﬁzz\/g.ﬂ
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