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INSTRUCTIONS
1. There are 50 Multiple Choice Questions in this paper divided into two sections :

Section A 40 MCQs; 1 Mark each
Section B 10 MCQs; 2 Marks each

2. Each question has Four Options out of which ONLY ONE is correct.
3. All questions are compulsory.

4. There is no negative marking.

5. No electric device capable of storing and displaying visual information such as
calculator and mobile is allowed during the course of the exam.
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Section-A (1 Mark each)

1 2 O 2 -1 5
. LetA+2B=|6 -3 3|and2A-B=|2 -1 6/|Ift,(A)denotes the sum of all diagonal
-5 3 1 O 1 2
elements of the matrix A, then t,(A) - t,(B) has value equal to
(@)1 (b) 2 ()0 (d)3
1 2 2
2. 1fA=|2 1 -2|and ATA= AA" =/, then xy is equal to
X 2y
(a) -1 (b) 1 (c) 2 (d) -2
2 b 1 det (A)
.. e .
3. LetA=|b b?+1 b|lwhere b>0.Then, the minimum value of is
1 b 2
(@) —/3 (b) —2/3 (c) 243 (d) V3
1 2 -3
4. The element in the first row and third column of the inverse of the matrix[0O 1 2|is
0O 0 1

(@) -2 (b) O () 1 (d) 7
5. The value of A and u for which the system of linear equations

X+yYy+Z=2Xx+2y+3z=5x+3y+Az=u

has infinitely many solutions are, respectively

(a) 6and 8 (b) 5and 7 (c) 5and 8 (d) 4and 9

. T 1 . X .
6. The functionf:R — [— =, ] defined as f(x) = is
2'2 1+ x?2

(@) invertible (b) injective but not surjective

(c) surjective but not injective (d) neither injective nor surjective
7. Which of the following functions from Z into Z are bijective?

(a) f(x) = x3 (b) f(x)=x +2 (c) f(x)=2x +1 (d) f(x) = x2 +1

COs X

e
7_1’_7
T 2

function), is

8. f(x)=

(where x is not an integral multiple of Tt and [x] denote the greatest integer

(@) an odd function (b) an even function
(c) neither odd nor even (d) cannot be determined



9. The feasible region for the following constraints L, <0,L, 20,L; =0,x >0, y 20 in the
diagram shown is

(a) area DHF (b) area AHC (c) line segment EG (d) line segment G/

10. For an LPP, minimise z = 2x + y subject to constraints 5x+10y <50, x+ y >1 y <4 and
X,y >0, then zis equal to
(a) o (b) 1 (c) 2 (d) 12

71. Let a function y = y(x)be defined parametrically by x = 2t —|t|, y = t? + t|t|. Then,

Y'(x),x>0
(@) O (b) 4x (c) 2x (d) does not exist
= dy .
12. If y =tan™ ' (secx —tanx),thend—ls equal to
X
1 1
2 b) -2 = d) ——
(@) (b) (c) > (d) >

13. The function f : R » R defined by f(x)=e* is
(a) onto (b) one-one
(c) one-one and onto (d) many-one and onto
14. Water is dripping out from a conical funnel of semi-vertical angle % at the uniform rate

of 2 cm?/s in the surface area, through a tiny hole at the vertex of the bottom. When the
slant height of cone is 4 cm, the rate of decrease of the slant height of water, is

(a) ﬁcm/s (b) J—ncm/s (c) nj/i cm/s (d) None of these
15. The point (s) on the curve y* +3x2 =12y, where the tangent is vertical (parallel to Y-axis),
is (are)
4 Nl 4
a) [t—=,-2 b) | +—,1 c) (0,0 d [+—=,2
()(ﬁ ) ()(3} (c) (0,0) ()(ﬁ)
| x |cos(1) if x=0
16. f(x) = x) is
o, ifx=0
(a) discontinuous at x =0 (b) continuousat x =0
(c) Does not exist (d) None of the above



17.

18.

19.

20.

21.

22,

23.

24,

Let E and F be two independent events such that P(E)> P(F).The probability that both E
and F happen is 112 and the probability that neither E nor F happens is ;,then
1 1 1 1 1 1

P(E)=—,P(F)=— (b) P[E)==,P(F)=— P(E)=1P(F)=— (d) P(E)==,P(F)==
(@) PE)=<.PF)= (b) PE)=1,P(F)=¢ (c) PE)=1P(F)=_ (d) PE)=<,P(F)

Let A and B be two events such that the probability of A is 'I:IC)) Conditional probability of

AgivenBis 12 and the conditional probability of A given complement of B is ; The

probability that exactly one of the events A or B happens
3 7 1 9
= b) — — d) =
(@ 10 (k) 10 (c) 10 (d) 10

A pot contain 5red and 2 green balls. At random a ball is drawn from this pot. If a drawn
ball is green, then put a red ball in the pot and if a drawn ball is red, then put a green
ball in the pot, while drawn ball is not replace in the pot. Now, we draw another ball
randomly, the probability of second ball to be red is

27 26 21 32
(@ 5 (b) 75 ©) 25 (@ 75

x-6 y-7 z-7.

The length of the perpendicular drawn from (1, 2, 3) to the line 5 > is

(a) 4 (b) 5 (c) 6 (d) 7

The equation of the line passing through the point (3, O, 1) and parallel to the planes
X+2y=0and3y -z=0,is
x-3 y-0 z-1 x-3 y-0 z-1
2 1 3 1 2 3
x-3 y-0 z-1
31 =2

(c) (d) None of these

A line with direction cosines proportional to (2,7,-5) is drawn to intersect the lines
xX-5 y-7 z+2 5 Xx+3 y-3 z-6

B ] ] nd B 5 , then the coordinate of the points of intersection
are
(a) (2,8,-3)and (0,1,2) (b) (-2,-8,3)and (0, -1,2)
(c) (2,-8,3)and (0,1, - 2) (d) None of these

Leta and b be two unit vectors and 6 is the angle between them. Then,a + b is a unit
vector, if

(a)@:% (b)e:% (c) 6 =2 2n

CESS

N |

A unit vector coplanar with i+ j+ 2k and i+ 23 +k and perpendicular to i+ j +kis

Aj—l} Ai+Aj+1A( §+}+2f< Ai+2}+l:1
o ('] SIG S CIE S BT




25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

If(axb)xe=-5a+4banda-b =3 thena x(b xe) isequal to

(@) 5b - 3c (b) 3¢ -4b (c) 3b-5c (d) 4b -3¢
The area bounded by the curve |x|+ y =1and axis of X is
(@) 1sq unit (b) 2 sq units (c) 8 sq units (d) None of these
For the curve y =5x — 2x 3, if x increases at the rate of 2 units/s, then the rate at which
the slope of curve is changing when x =3, is
(a) =78 units/s (b) =72 units/s (c) =36 units/s (d) =18 units/s

. Inx . .
The maximum value of ——in (2, «) is

X

(@) 1 (b) e (c) 2/e (d)1/e
A continuously differential function ¢ (x)in (O, t) satisfying y’ =1+ y 2, y(0)=0 = y(n),is

(@) tanx (b) x(x — =) () (x —m)(1-e%) (d) Not possible

The differential equation that represents all parabolas each of which has a latus rectum

4q and whose axes are parallel to X-axis, is

d?y dy)3 d2y (dy)3
(a)odx2 +(dx (b) adx2+ dx
d?y (dy)? d?y (dy)?
(c) 2adx2 _(dx) =0 (d) adx2 _(dx) =0
. . . . dx xlog,x e¥ . .
Solution of the differential equation — — = L if y(1)=0,is
dy T+log.x 1+log, x
(@) x* =e¥e” (b) e¥ = x¢” (c) x =yeY (d) y =e*”
X
'[ x€ >dx is equal to
(1+ x)
e -1 -e% e
C b) —+C C d—+C
@+ (o) -+ © gt @)
Jn/z sinx dx is equal to
0 /sinx+ +Jcosx
(a) O (b) % (c) g (d) None of these
The value of J.;Iogsin(n;)dx is equal to
(a) log2 (b) —log2 (c)log3 (d)o

Letf(x)=[n+ psinx],x €(0,n),ne Z, pis a prime number and[]denotes the greatest
integer function. The number of points at which f(x) is not differentiable is
(@) p (b) p -1 (c)2p +1 (d)2p -1



36.

37.

38.

39.

40.

41.

42.

43.

\/1+kx—\/1—kxy for —-1<x<0

Iff(x)= X is continuous at x = 0,then k is equal to

2x2 +3x - 2, for 0<x<1
(@) -4 (b) -3 (c) -2 (d) -1

2 1/x h 0
X* cose when X # .
Let f(x) = . Then, f(x)is
(x) { 1 when x =0 (x)
(@) discontinuous at x =0 (b) continuous but not differentiable at x =0
(c) differentiable at x =0 (d) IimO f(x) exist
X =
1- g2

Ifsin™ 202 +cos™ 02 =tan™ Az . where a, x € ]0,1[, then the value of x is

1+a T+a T-x

a 2a

(@) O (b) > (c) a (d) 1 g2

The value of the expression tan (12 cos™ 2) is

NG
J5+2
@ 2++5 (b) /5 -2 (€) — (d) 5++2
Ifo =sin™ (\/g)+sin‘1 (1)and[3:cos‘1 (\/g)+cos‘1 (1),then
2 3 2 3
(@oa>p (b)a =P (c)a <P (d)a+p=2n

Section-B (2 Marks each)

A and B are two square matrices such that A2B =BA and if(AB)"° = AXB™. Then, k is
(a) 1001 (b) 1023 (c) 1042 (d) None of these
Let f(x) = x2,x € R. For any A c R, define g(A) = {x € R:f(x)e A} If S =[0, 4], then which one
of the following statements is not true?
(a) f(9(S)) =S (b) g(f(S)) =S (c) g(f(S)) = 9(S) (d) f(g(S)) #f(S)
If x =2sin6 —sin20 and y = 2cos6 — cos 26,
2
0 [0, 2r], then d {at@: Tis
dx
3 3 3 3
_= b) = = d) =2
(a) 4 (b) 4 (c) a (d) 5



44.

45.

46.

47.

48.

49.

50.

Letf:[0, 2] —» R be a twice differentiable
function such that f’’(x)> 0, for all x € (0,2).
Ifo(x)=Ff(x)+f(2-x),then¢is

(a) increasing on (0, 1) and decreasing on (1, 2)
(b) decreasing on (0, 2)

(c) decreasing on (0, 1) and increasing on (1, 2)
(d) increasing on (0, 2)

A box has four dice in it. Three of them are fair dice but the fourth one has the number
five on all of its faces. A die is chosen at random from the box and is rolled three times
and shows up the face five on all the three occassions. The chance that the die chosen

was a rigged die, is
(a) 216 (b) 215 (c) 216 (d) None of these
217 219 219
Let P be a plane passing through the points (2,1, 0), (4,1,1) and (5, 0, 1) and R be any point
(2,1,6). Then the image of Rin the plane P is

(a) (61 51 2) (b) (41 31 2) (C) (61 51 _2) (d) (31 41 _2)

The maximum value of x /¥ is
(a) — (b) e () (q) eV
e e

A curve y = f(x) passes through the point P(1,1). The normal to the curve at point P is

a(y —1)+(x —1)=0.If the slope of the tangent at any point on the curve is proportional to
the ordinate at that point, then the equation of the curve is

(@) y =e®™ -1 (b) y =™ +1 (c) y=e™ +a (d) y=e

a(x-1)

,[ sin” x

mdx is equal to

P
(a) (sin™ x)\/:7+log(1ﬂ—x2)+c (b) T/T_T;( +log(y1-x2)+C
(c) XS'”LX _log({1-x2)+C (d) None of these
—-X

—

Ifa,,a,,as,...,0, are in AP with common difference 5and ifa;a; # -1fori, j=12...,n,

thentan™ |— > |+tan?|—> |+ s tan|— 2> |is equal to
1+ 0,0, 1+ a,a% 1+a,_:9,

(a) tan™ > (b)tan‘1( =0 J
1+a,0,_, 1+a,0,

- 5n-5
(c) tan™ ( 5n-5 J (d)tan” | —
1+a,0, 1+0,a,,,
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Answers with Hints

[1 2 0]
. A+28=|6 -3 3 (i)
-5 3 1
[2 1 5]
2A-B=|2 -1 6
01 2
[4 -2 10|
4A-2B=|4 -2 12 ..(ii)
0 2 4

On adding Egs. (i) and (ii), we get
[5 0 10|
S5A=|10 -5 15
-5 5 5

[1 O 2] [0 1 -]
A=[2 -1 3landB=|2 -1 0
111 210
= t(A)=1-1+1=1
= t,(B)=0-1+0=-1
t,(A) -t (B) =2

2. Since, A is orthogonal, each row is orthogonal to the other rows.

= R,-R3=0
= X+4+2y=0 (i)
Also, R,-R;=0
= 2x+2-2y =0 (i)
On solving Egs. (i) and (ii), we get
x==-2,y=-1
Xy =2
[2 b 1]
3. Given, matrix A = ‘b b2 +1 bl b>0
1 2

2 1
So,det (A)=|A|=| b b2+1 b

1 b 2
=2[2(b% +1) - b%]- b2b- b) +1(b*> - b? -1
=2[2b% +2-b?]-b?% -1
=2b%2 +4-b?-1=b%+3



det{A) b2 +3 3
= = =

b b b
Now, by AM > GM, we get
3
b+— 272
bz(bx—) [+ b>0]
2 b
3
= b+=>2/3
b
A
So, minimum value ofdet( ):2\5.
[1 2 -3]
4. Let A=|0 1 2
_O 0] 'I_
(1 2 -3
al=lo 1 2|=! ?=q
B 01
_0 0] '|d
[T —=2 7]
and adjA=|0 1 -2
O 0 1
1 -2 7
Hence, A= — adjA=[0 1 -2
| 0 0 1

So, required element = A =7

5. The system of linear equations
X+y+z=2
X+2y+3z=5
X+3y+Az=U

has infinitely many solutions, so
T 1 1
A=0=[1 2 3|=0

13 A
= ML -9 -1MA-3)+183-2=0 = A =5
11 2
and A3 =0=|1 2 5|=0
T3 pu
= 120 -15)-1u -5+283-2=0=u=8

X

6. We have, f(x) = .

10



10.

f(%) =f(2 or f(%) = f(3)and so on.

So, f(x)is many-one function.
X

1+ x2

Again,let y =f(x) =y =

= y+x’y=x=yx’-x+y=0

As, XeR

1 -40¥)=20= 1—4y220éye{_2171}

N

-1
.. Range = Codomain = l:, 1]
2 2

So, f(x) is surjective.

Hence, f(x) is surjective but not injective.

The function f (x) = x + 2is one-one as for x,, X, € Z. Consider, f(x;) = f(x,)
= Xy +2=X, +2

= X7 =Xq

Also, let y e codomain of f = Z such that

y =fix)
= y=x+2
= X=y-2eZforallyeZz

.. fis onto.

Hence, f(x) = x + 2is bijective.

SRR -
n] 2 L 2
_~cosx __ f(x) = f(x)is an odd function.
[x].1
ln] " 2

Hence, (a) is correct answer.
In the given figure, the feasible region for given constraints is the line segment EG.

Feasible region is ABCDEA and vertices of the feasible region are A(Q, 1), B(1, 0), C(10, 0),
D(2, 4)and E(O, 4).

11



Thus, minimum value of objective function is 1 at (O, 1).

RS z=2x0+1=1
t, t=0
1. - x=2t—|t]=1_" ,
ltl {3t, t<O
x, x=20
t=1X x<o
3
y—t? s tit]= 2t?, t>20
0 x<0O
_|2x?, x=o0
0 x<O

4x, x>0

Henc:e,y’(x):{O X <0

.. We can not find % as the derivative does not exist at t =0.

12. We have, y = tan' (secx - tanx)

R d—y:itan‘1 1-sinx
dx dx CoSs X
cosi—sini
= d—y=itan‘1 2
dx dx

D S ¢
cos— +sin—
2 2

= itan’1 [tan(n - XH
ax 4 2

:i(ﬁ_i):_l
ax\4 2) 2

13. Let f: R — R be the function defined by

fix)=e*

Now, let x;, X, € Rsuch that
fxq) = flx3)

= e’ =e*

= X7 =X,

= f is one-one.

Now, let y € R such that

fix)=y
= eX=y
= x =logy (taking log on both sides)

For zero and negative real number in the codomain of f, there does not exist any pre image in
the domain of f.

.. The function f is not onto.

12



14. If S represents the surface area, then

ds

= =2cm?/s
at cm
.. T T 2
S=mnrl=xnl-sin =1=-"2-1
4 2
dSs 2rn, dl dl
Therefore, =22 = 2n =
dt J2 dt d

when/ =4 cm, d ! 2 L Q cm/s

dt:ﬁn-lrl :ZﬁnZZm

15. Given, curveis y* +3x2 =12y
On differentiating w.r.t. y, we get

3y? Y L ex =12
ax

dx
= C1—)/(I’>y2—12)+6x:0
dx
N dy . 6x
dx 12-3y?2
2
N dfxz 12-3y
dy 6Xx

Since, tangent is parallel to Y-axis.

K _0 o 12-3y2=0
dy
= yi=4 = y=%2

4
Then,aty =2, x =+t —
Y 73

At y = -2,x cannot be real.

. . 4
The required pointis|+—,2}|
auireep ( 3 )
16. To check the continuity at x =0

LHL = lim f(x) = lim (0 ~ h) = lim| - h |cos( L)
X—> -

x—0"
=limhcos (l) (#-1<cosx <1V x e R)
h—0 h
=0 (an oscillating value between -1and 1) =0

RHL = lim f(x)=1lim (O + h) = lim (h) Iimhcosl
x—0" h—0 h—0 h—0 h

13



=0 (an oscillating number between -land ) =0and f(0) =0

Thus, LHL = RHL = f(0) = 0. Hence, function is continuous at x = 0.

17. PE ~ F) = PE) PF) = 112
PES A F) :P(EC)-P(FC):%
= 0-PENO-PE) -

On solving Egs. (i) and (ii), we get

_1 1
P(E) = 3 and P(F) 2 as P(E) > P(F)
18. Given, P(A) = %; P(g) = %; P(g) = ;

Probability of happening of exactly one of the events A or B= P(A) + P(B) - 2P(A N B)

Also, P(é) _PACB 1 panB =pPE)
B PB 2

From Eq. (i), required probability = % +PB)-PB) = %
19. P(G1) = Probability that Ist ball drawn is green = 72

P(R1) = Probability that Ist ball drawn in red =g

P(R) = Probability that 2nd ball drawn is red.
6 4
=P(G) - + P(RY) - =
(@ = (&) =

2 6 5 4 32
=Zx—+Zx—="2
7 7 7 7 49

. . . . . 3 2 2

20. Direction cosines of given lineare —, ——, =

A7 T AT

P (1,23

A
6,7,7)

+7-2 —+7-3)—

—le-1. 32 2 —2
AM =6 -7 N Nis

=17
AP =6 -1% +(7-2%+(7-3)>

=.,25+25+16 =466
~.Length of perpendicular PM = ,/AP? — AM?

= /66 -17 =49 =7

14
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21.

22.

Let a, band c be the direction ratios of the required line. Then, its equation is
x-3 y-0_ z-1
a b c

(i)
Since, Eq. (i) is parallel to the planes x + 2y + 0z =0and Ox + 3y — z = 0. Therefore, normal to the
plane is perpendicular to the line.

al+ b2 +c(©0)=0anda(0) + b@) +c (-1)=0

On solving these two equations by cross-multiplication, we obtain

a _ b _ c
AE-06) OO -ME) MB)-0)(2

a b c
= —=—=—_=2%(sa

5=z M)
= a=-2\r,b=A,c =3\
On substituting the values of a, band c in Eq. (i) , we obtain the equation of the required line as

x-3 y-0_ z-1
-2 1 3

Alternate Method

The required line passes through the point having its position vectora = 3i+kand is parallel to
the planes x + 2y =0and3y — z =0. So, it is perpendicular to their normals n, = i+2jand

n, =3j-k respectively.

Consequently, the required line is parallel to the vector.

A~ A ~

ij k
b=n,xn,=|1 2 0|=-2i+j+3k
03 -1

Hence, the equation of the required line is
r:a+7xborr:(3i+l;)+k(—2§+}+31A<)

The given equations

x-5 y-7 z+2

3 3 1
32 y-3 7z-6
X*+s>_Yy=2_2 (i)
3 2 4

Any point Pon Eq.(i) is 3r, +5, -, +7,r, — 2 and any point Qon Eq. (ii) is (-3r, —3,2r, +3,4r, +6)
the direction ratios of PQ are
@ry +3r, + 8-, — 2ry + 4,1, —4r, — 8) (i)
Suppose the line with DR's 2, 7, -5 will be proportional to the DR’s given by Eq.(iii)
Br+3r, +8) -n-2,+4 nrn-4r, -8

2 7 -5

(iv)

On solving Eq.(iv), we getr, =r, = -1

So, point of intersection are P(2, 8, -3)and Q(0, 1, 2

15



23. Let a and b be two unit vectors and 8 be the angle between them.

24,

25,

26.

Then, la]=|b|=1
Now, (a + b) is a unit vector, if

la+bl=1=(a+b)? =1

= @+b)-@a+b)=T=a-a+a-b+b-a+b-b=1
= la]?> +|b]* +2a-b=1 (-a-b=b-a)
= +1+2a-b=1
- a-b=—_"=la||blcosd ——
2 2
= 1><1><cosez—l
= cosez—lzezﬁ
2 3

Let unit vector is ai + bj +ck
o ai+ b} +ckis perpendicular to i+}+ k
Then, a+b+c=0

andai + b} + cfg (i + ] + 2f<) and (i + 2} + f{) are coplanar.

a b c
1 1 2/=0
1T 2 1

= -3a+b+c=0

From Egs. (i) and (ii), we get
a=0andc=-b
Cai+ b} +ckis a unit vector, then

a? +b* +c? =1

= 0+b?+b2=1
1
= b=—
J2
2 A T4 L .Al—lA‘I
ai+ bj+ck=—j- —=k="—
! R2TRT R
@axb)xe=(c-ab - (c-bla=-5a+4b
cca=4andc-b=5
= ax(bxc=(@ cb-(a-b)c
= 4b - 3c
Given,curveis|x |+ y =1

.. Curveisx +y=lwhenx>0 and - x +y =l,whenx<O0

The graph of the curve is as given in the figure.
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X +ty= X+y=1

..Required area = Area CAOC + Area OABO
0] 1
:Lydx+.[oydx
(0] 1
= L(x +7dx + jou - x) dx

: 2]

[x 1°
RN P eyt
SR

1 .
+ — =1sqgq unit
5 q

27. Slope of curve = A _5_gx2
dx

(&) &
dt dt

dx
=-12.@).(=-"72units/s

Thus, slope of curve is decreasing at the rate of 72 units/s when x is increasing at the rate of 2
units/s.

28. lLety = Inx
X

For maxima, put d—y =0
ax

1-Inx
X

dzy_xz (—%)—(1—Inx)2x

Now, =
dx2 (XZ)Z

At X = —=
d

. . 1
.. The maximum value atx =eisy = —
e

17



29. Given that,Z—y=1+y2 o Y
X

T+y2
On integrating both sides, we get
11?;2 =[x
= tan'y=x+C

Atx =0,y =0,thenC =0
Atx =7,y =0,thentan’'0=n+C=C=-x
s tany=x>=y =tanx = ¢(x)
Therefore, solution becomes y = tanx.
But tanx is not continuous function in (0, ).
So, 0(x) is not possible in (0, w).
30. Equation of the family of such parabola is
(v - k)2 =4a(x - h) (i)
where h and k are arbitrary constants.

On differentiating w.r.t, x we get

-k -2 (i)
dx
On differentiating again,
d%y (dy)?
-k +[—| =0 ..(ii
v )dx2 (dx) (i)

On putting value of (y — k) from Eq. (ii) in Eq. (iii), we get

2w @Y ()
dx? \dx '

which is the required differential equation.

31 (1+log, x)d—x - xlog,x =¢e¥
dy

On putting xlog, x =t =(1+log, x)dx =dt

at ey :te’y:fe’yeydy+c
dy

= t=CeY + ye¥

= xlog, x =(C + y)e”

Since, y()=0i.e.C=0
yeY =xlog, x

y
= x* =e¥®

18



Let f(x)= 1:>f(x):_7
1+ x
We know that '[ex{f(x)+ f’ (x)}dx =e* f(x)
X
= I:'[ex L 12 dx =2 +C
T+x  (1+x) 1+ x

33. Firstly, reduce the integrand into simplest form by using the property

_[; f(x)dx = Js f @ — x)dx, add them and integrate.

Let /_J-n/z vsinx
A/sinx + +/cosx

dx (i)

P sin(— - x)
Then, | = J'n 2 dx

\/sin(; - x) \/cos(z - x)
I:Jn/z Jcosx

© COSX + +/sinx

=

dx (i)

(5] (5-)=smx]
sin|=—-x|=cosxandcos|= — x|=sinx
RE 2

On adding Egs. (i) and (ii), we get
of = J-n/z vJsinx + \/cosx

sinx + COSX

_jn/21d X =[x ]7:/2 7_0
2
= ==

4
34. Let I_J' Iogsm( )dx
. TmX 2
On putting — =t = dx = =dt
2 T
I = 2 '[n/z logsintdt = 2 Iy, (i)
T /0 T

where I, = j:/z logsintdt = jg/z log sin (g - t) dt

/2
= f; logcostdt

21, = _[;Hz(log sint + log cos t) dt

/2 . n/2 sin2t
= jo log (sint cos t) dt = .[o log ( 5 )dt

19



= jg/z (logsin 2t — log 2) dt

= % '[g logsin z dz - log ng/z dt [On putting 2t = z in first integral, .. 2dx = dZz]

1 n/2 . B
—E-Zjo Iogsmzdz—ilog2

T oL
= 2li=lL-=log2 = 1,=—=1log2
1=h 75 9 1 5 g

.. From Eq. (i),/ = 2 (— g log 2) =-log 2
T

35. f(x)=[n+ psinx]=n + [psinx]
f(x) is not differentiable at those points, where psinx is an integer.

psinx is an integer ifsinx =1 -Tand X
p

ar

—, t—sin"
p

i.e. x:E,_—n,sin L,WhereOSrSp—'l
2 2 P

-T ..
But x = - 0 can not be positive

.. Function is not differentiable at x = g,

sin L n—sin L, whereo<r<p-1
P P

So, the required number of points are

1+2(p-)=2p -1
36. LHL= lim YT RX —1-kx
x— 0" X
. 2kx
lim =k
x= 0" X(v1+ kx ++/1- kx)

RHL= lim (2x% +3x-2)=-2
x— 0%
Since, it is given that f(x) is continuous.

LHL=RHL = k=-2

2 1/ x xz0
37, flx)= X< cose’”,
() { 1 x=0

LHL= lim f(x)=0
xX— 0"
RHL= Ilim f(x)=0
x— 0"

and lim f(x)=0
xX—0
= lim f(x)= lim f(x)=f(O)
xX— 0" x— 0"
= f(x) is discontinuous function at x = 0.

20



1- g2
38. Given,sin™ 2 ~ |+ cos™ 02 “tan | % >
T+a T+a T-x

2tan'a+2tan'a=2tan'x

= 4tan'g=2tan"' x
= 2tan'a =tan'x
= tan™ S = tan~' x
1-a
2a
= X = 5
1-a

39. tan (; cos1 2 ) i 1-cos {cos‘1 (\2@)]

_ _[¥5-2 +5-2

- “\V5+2 5-2

= (£_2)2=£—2

5_4
(V3 4 (V3 (] gl
40. o + B =sin (2J+cos (2)+sm (E)Jrcos (g)

LS L
=S+5=

Similarly, B >n/2

:B>g>oz = a<f

41. Here, (AB)(AB)= A (BA)B= A (A’B)B= A*B?
Now, (AB) (AB) (AB) = (A®B?) AB
= A°B’AB= A°B (BA)B
= A°B(A’B)B= A* (BA)- AB?
=A% (A’B)- AB?
= A°BAB? = A®>. A’B-B>=A" .B*
So, (AB)" = A2"-1.B"

21
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- (AB)° = A21°—1 .B"°
= k=2"°-1=1023
42. Given, functions f(x) = x2,x e R
and g(A)={xeR:f(x)e A; AcR
Now, for S = [0, 4]
glS)={xeR:f(x)eS=[0,4]}
={xeR:x*c[04l}={x e R x e[-2 2]}
= 9l) =272
So, fg(S))=[0,4]=S
Now, f(S)={x?:xeS=][0,4]}=[0,16]
and g(f(S)) ={x e R: f(x) e f(S) = [0, 16]}
={x e R:f(x)e[0,16]}
={x e R x? [0, 16]}
={x e R:x €[4, 4]}=[-4 4]
From above, it is clear that g(f(S)) = g(S).
43. Itis given that x = 2sin® —sin26

and y = 2cos6 — cos 26,0 € [0, 2n]

dy
dfy _ @: -2sin0 + 2sin 26 B sin206 —sind

dx dx 2cos6-2cos26 ~ cos6 -cos26
de

. 9% _d(O’J’J_d(W)XO'G

" dx? dx doldx ) dx

dx

_ d ([ sin26-sin® " 1

~ do(cosb -cos26)  dx
do

(cos6 — cos 26)(2cos 26 —cos6)

—(sin26—sin9)(—sin(9+ZsinZE))>< 1

(cos® — cos 26)? (2cos 6 —2cos 2 6)

Cd%y|  _1-1R2+1)-0-0)(0+0) -2x3 _3

x|, 21-13 2x8 8

44. Given, ¢(X)=f(x)+f2-x),Vxe(02
= oX)=Ff(x)-f(2-x)
Also, we have f"’(x)>0V x € (0, 2
= f’(x)is a strictly increasing functionV x € (0, 2).
Now, for ¢(x) to be increasing,
¢’ (x)=0
= f'x)-f2-x)=0

22
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= fFX)2f R-x)= x>2-x [ f’is a strictly increasing function]
= 2X>2 = x>1
Thus, ¢o(x) is increasing on (1, 2).

Similarly, for ¢(x) to be decreasing,

¢ (x)<0
= f'x)-f'2-x)<0 [using Eq. (i)]
= FFX)SF2-x)=>x<2-x [ f”is a strictly increasing function]
= 2X<2 = x<]1

Thus, ¢(x) is decreasing on (0, 1).
Let E, : The event that fair die is chosen .
E, :The event that rigged die is chosen.

A :The event that tossing die three times it shows 5 on all the faces.

PE)=2.PE) =,

3
p|A =3C,4 (l) =i,P Al
E, 6 6° |\E,

P(Ez)P(bf‘)
Now, P(Ej)= 2
PENP| 2 |+PE)IP| 2
E1 EZ
1><1
— -1 2.
EXL+lX1 i+'| 219
4 6% 4 216

. Equation of plane passing through the points (2 1, 0),
(4,1,1) and (5,0,1) is

XxX-2 y-12z-0 xX-2 y-12z
4—-2 1-1 1-0|=0=| 2 o 1/=0
5-2 0-1 1-0 3 -1 1
= x-20+7)-(yv-072-3)+2z(-2-0)=0
= X-2+y-1-2z=0
= X+y-2z-3=0 (i)

Now, let the image of point R(2, 1, 6) w.r.t. plane (i) is (x;, Y1, Z;), then

X9-2 y;-1 z,-6 2+1-12-3
1 1 -2 1 +12 +(-2?
~ x1—2=y1—1=z1—6=2><12=4
1 1 -2 6
= X]:6,y'|:5,2'|:_2

.. Image of point R(2 1, 6) w.r.t. plane (i) is (6, 5, -2).
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47. Given y = x"*

Iny:ilnx:f(x)
X

1-Inx
f'(x) =
X2
. .. T-Inx
For maxima and minima, ——5— =0
X
= T-Inx=0 = x=e
-x-2(0-Inx) x
Now, " (x) = (22 )
(x)
At xX=e
f”(x)=-ve<O

Hence,atx=e

f (x) is maximum and maximum value of xV* =e

48. -- Equation of normal at P(1, 1) is

ay + x=a +1

"+ Slope of normal at (1, 1) = - 1
a

.. Slope of tangentat(1 ) =a

Also, given dy <y
dx

dy
= —_— =
ax ky
2,
ax iy
dy
Then,—=— =q
ax 4
= d—yzadx
y

= Inlyl]=ax +C

It is passing through (1, 1),then

c=-a
= Inlyl]=a(x - 1)
= lyl=et?

24
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sin”'x

49. Let /=J—dX
(1-x2)y1-x?
C
1 X
f
A Nepayres B
On putting,sin”'x =t = 1 9t L ax=[1-x2 at

J-x?  ox
t 2
= A/1= x“dt
j('I—sinzt),/'l—x2 *

dt = [ tsec?dt
1 11

/

- t
_J'(1—sin2 t)
= t_[secz tdt —j L;jtt jsec2 tdt]dt

=t tant - Itan tdt=ttant +logcost + C

~— X tlog1-x%)+C
J1-x2

= (sin™' x)

[-1-sin? t =cos? ]

[integration by parts]

[from figure tant = — X andcost-= J1-x2]

50. Since,q,,0,,0s5,...,a, are in AP with common difference 5.

= d, —d,=0z -4, =...=0, —ad,_1=5
- 5 4 dp; —a
Now, T,=tan'— > —tan" 21
1+ a0, 1+ a,a,

=tan"'a, - tan"'q,
. _ R S
Similarly, T, =tan"'a; —tan™ a,

_ -1 -1
T; =tan ' a, —tan 'as

T, ,=tan"'a, —tan"'a, _,

On adding all, we get

. g g ,a,-a
Required sum=tan"'a, —tan'a;=tan™ -2 1
1+a,q,

a,+5n-0-a
—tan' ( 1 1

1+a,0,
4 500 -7

1+a,a,

= tan

25
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