Sample Question Paper - 4
CLASS: XII

Session: 2021-22

Mathematics (Code-041)
Term-1

Time Allowed: 1 hour and 30 minutes Maximum Marks: 40

General Instructions:

1. This question paper contains three sections — A, B and C. Each part is compulsory.
2. Section - A has 20 MCQs, attempt any 16 out of 20. 3

3. . Section - B has 20 MCQs, attempt any 16 out of 20

4. Section - C has 10 MCQs, attempt any 8 out of 10.

5. There is no negative marking.

6. All questions carry equal marks.

SECTION - A
Attempt any 16 questions
2c:z>3 [1]
1. Letf:R— Rbedefinedby f(z) =1} z2:1<2<3
3z:x <1
Then f(-1) +f(2) + f(4) is
a) 5 b) 9
¢) none of these d) 14

2. Corner points of the feasible region for an LPP are (0, 2), (3, 0), (6, 0), (6, 8) and (0, 5). Let F =4x [1]

+ 6y be the objective function. Maximum of F — Minimum of F =

a) 48 b) 60
c) 42 d) 18
3. Find the value of b for which the function f(z) = 2 is continuous
4 +3bx ,1<ax<2
at every point of its domain, is
a) 2 b) -1
01 d) o
4.  Let A be anon-singular square matrix of order 3 X 3. Then |adj A| is equal to [1]
a) | Al b) 3| A |
DAl DAl

5. A fruit grower can use two types of fertilizer in his garden, brand P and brand Q. The amounts [1]

(in kg) of nitrogen, phosphoric acid, potash, and chlorine in a bag of each brand are given in



the table. Tests indicate that the garden needs at least 240 kg of phosphoric acid, at least 270 kg
of potash and at most 310 kg of chlorine.

Kg per bag
Brand P Brand Q
Nitrogen 3 3.5
Phosphoric acid 1 2
Potash 3 1.5
Chlorine 1.5 2

If the grower wants to maximise the amount of nitrogen added to the garden, how many bags
of each brand should be added? What is the maximum amount of nitrogen added?

a) 150 bags of brand P and 50 bags of b) 140 bags of brand P and 50 bags of
brand Q; Maximum amount of brand Q; Maximum amount of
nitrogen = 625 kg nitrogen = 595 kg
c) 160 bags of brand P and 52 bags of d) 145 bags of brand P and 55 bags of
brand Q; Maximum amount of brand Q; Maximum amount of
nitrogen = 635 kg nitrogen = 555 kg
6. The equation of normal to the curve 3x2 - y2 = 8 which is parallel to the line x + 3y = 8 is 1]
a)3x+y+8=0 b)x+3y=0
c)3x-y=8 d)x+3y+8=0
1 w 14w [1]
7. If wis a complex cube root of unity then the value of | 1 + w 1 w

w 14+ w 1

a) 2 b) 0
c) 4 d -3

8. Ify=x?%sin % then j—i =7 [1]
a)—cos%+2xsin% b) —xsin%—l—cos%

1

C) — CoSs % + xsin = d) none of these

9. Determine the maximum value of Z = 11x + 7y subject to the constraints :2x +y<6,x<2,x>0, [1]

y20.
a) 47 b) 43
c) 42 d) 45
0 2 -3 [1]
10. IfA=|[—-2 0 —1[thenAisa
3 1 0
a) skew-symmetric matrix b) symmetric matrix
c¢) none of these d) diagonal matrix

[1]



11.

12.

13.

14.

15.

16.

17.

18.

mz+ 1, ifz <3
If f(z) =4 . . is continuous at z = 7 then
sinz+n, ifz>73
—p=1= _ mrm
Am=mn= 3 b)n= =

d)m:%—{—l

The feasible region for an LPP is shown in the Figure. Let F = 3x - 4y be the objective function.

Maximum value of F is.

/ | /
[
/™ (12, 6)
f
w

/Y

a)-18 b) 0
08 d) 12
. ST if g £ 0 . .
The value of k for which f(x) = 3z is continuous at x = 0 is
k,ifx=0
5 3
a) 3 b) £
1
00 d) 3
. 4z .
The function f(z) = — is

a) none of these b) discontinuous at only one point

¢) discontinuous at exactly two points d) discontinuous at exactly three points

Ify = x™1 log x then x2 y5 + (3 - 2n) Xy, is equal to

a) nZy b)n-1)2y
The function f(x) = tanx - X

a) always increases b) never increases

c) always decreases d) sometimes increases and sometimes

decreases.
The point on the curve y2 = 4x which is nearest to the point (2,1) is

a) (1,2v/2)
c) (1,-2)

b) (-2,1)
d) (1,2)

— -3
sin‘l(Tl) +2 cos'l(T\/) =?

[1]

[1]

[1]

[1]

[1]

[1]

[1]



19.

20.

21.

22.

23.

24,

25.

;5[)3?7r b) 7

c) None of these d) %
If x¥ = eX¥, then Z—y is
XL
1-logz b) 14+
1+logz 1+logz
) __lo8® d) not defined

(1+logz)*

The curves x= y2 and Xy = k cut orthogonally when

a) 6k> =1 b) None of these
04k’ =1 d) g2 = 1
SECTION -B

Attempt any 16 questions
Let T be the set of all triangles in the Euclidean plane, and let a relation R on T be defined as

aRbif a is congruent to b a,b € T. Then R is
a) an equivalence relation b) neither reflexive nor symmetric
c) transitive but not symmetric d) reflexive but not transitive
f(x) = sin X 4/3 cos X is maximum when x =
a) ¢ b)
c)0 d)

The feasible region for a LPP is shown in Figure. Evaluate Z = 4x + y at each of the corner

w[x [y

points of this region. Find the minimum value of Z, if it exists

a) Minimum value = 2

¢) Minimum value = 4

b) Minimum value =5

d) Minimum value = 3

The slope of the tangent to the curve x =3t2 + 1,y =t3-1atx=11is

1
a)2

c)0

b) oo
d) -2

dy .
then —z is equal to

_ 1 1 1
If’ y - 1+:L.afb+$cfb 1+:L.bfc+l.afc + 1+mb7a+xcfa ’ d

[1]

[1]

[1]

[1]

[1]

[1]

[1]



26.

27.

28.

29.

30.

31.

32.

33.

34.

)ma+b+cfl

a1 b) (a+b+c

¢) none of these d) o
cot(tan’1x + cot1x).

a)1 b) 1/2

c)o0 d) None of these

If the set A contains 5 elements and the set B contains 6 elements, then the number of one —

one and onto mappings from A to B is

a) none of these b) 720
c) 120 d)o
tan [2 tan’ % —21=2
7 7
a) 12 b) 1—7
-7 -7
C) 12 d) 1—7
Ity =tan’l (‘ff/g) the 3—1 =7
2 1
a) VZ(l+z) b) (1+x)
1 1
%) 3 a0Ta) D e
If A’ is the transpose of a square matrix A, then
a) |A| +|A| =0 b) |A] = |A
o) |A]| # |A] d) None of these
d
Ifv/1— 26 + /1 —yb =a3x3-y%),then % is equal to
a) ¥& [1=y° b) 22 [1=4°
z2 1—26 y2 1— 26
c) 28 [1=a° d) none of these
y2 1_y6
et—e 7 dy .
Ify= e then —= is equal to
a) 1 +y2 b) None of these
c) 1- yz d) yz +1

If the function f(x) = 2x2 - kx +5 is increasing on (1, 2), then k lies in the interval
a) (4,00) b) (-00, 8)
c) (8, 00) d) (-00, 4)

Sin (tan~1x), | x | <1is equal to

1 T
a) b)
1422 1422
1
c) —= d)
1—z2 1—a2

[1]

[1]

[1]

[1]

[1]

[1]

[1]

[1]

[1]

[1]



b+c a a
35. b cta b |=?
c c a+b

a) 2(a +b+c)

c) (ab + be + ca)

36.  Feasible region (shaded) for a LPP is shown in the Figure. Minimum of Z = 4x + 3y occurs at

b) 4abc

d) None of these

the point
E,
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a) (4,3) b) (9, 0)
) (0, 8) d (2,5)

37. If Ais an invertible matrix of order 2, then det (A1) is equal to

a)o
c) det (A)
38. Letf(x)=x3,then f(x)hasa

a) point of inflexion atx =0
c) none of these
39. Iff(z)=+v1—+v1—22, thenf(®)is

a) none of these

¢) continuous on [-1, 1] and
differentiable on (-1, 0) U (0, 1)

1
b) det(A)

d1

b) local maxima atx=0

d) local minima atx=0

b) continuous on [-1, 1] and
differentiable on (-1, 1)

d) continuous and differentiable on [-1,
1]

40.  Which of the following functions from Z into Z are bijections?

a) f(X) :X3

Ofx)=x+2

bhfx)=2x+1

drx)=x2+1

SECTION -C

[1]

[1]

[1]

[1]

[1]



41.

42.

43.

44.

45.

Attempt any 8 questions

1 \/l—i—m?—\/l—:l:? . 2 _
If tan {—WJF — = o, then x*# =

a) cos o b) sin 2«

C) cos 2« d) sin o

Maximize Z = - X + 2y, subject to the constraints: x> 3,x+y>5,x+2y>6,y>0.

a) Z has no maximum value b) Maximum Z = 14 at (2, 6)
¢) Maximum Z =12 at (2, 6) d) Maximum Z = 10 at (2, 6)
If fis derivable at x = a, then Lt w is equal to
Tr—a
a) af‘(9a) - f(a) b) f(a) —a f'(a)
c) f‘a) d) None of these

If A, B are two n X n non - singular matrices, then what can you infer about AB?

a) AB is singular D) (AB)! does not exist

¢) AB is non-singular d) (AB)1=A1p1
Let S be the set of all real numbers and let R be a relation on S, defined by a Rb < (1 + ab) > 0.
Then, R is

a) None of these b) Reflexive and transitive but not

symmetric
¢) Symmetric and transitive but not d) reflexive and symmetric but not
reflexive transitive

Question No. 46 to 50 are based on the given text. Read the text carefully and answer the

questions:

[1]

[1]

[1]

[1]

[1]

Consider 2 families A and B. Suppose there are 4 men, 4 women and 4 children in family A and 2 men, 2

women and 2 children in family B. The recommended daily amount of calories is 2400 for a man, 1900

for a woman, 1800 for children and 45 grams of proteins for a man, 55 grams for a woman and 33

grams for children.

THIAEG A

46.

The requirement of calories and proteins for each person in matrix form can be represented

as

a) b)

[1]



47.

48.

49.

50.

Calories  Proteins Calories  Proteins

Man 2400 45 Man 1900 55
Woman 1900 55 Woman 2400 45
Children | 1800 33 Children | 1800 33
c) Ca_lorz'es Protez'ns d) Ca_lories Prote;ms
Man 1800 33 Man 2400 33
Woman 1900 55 Woman 1900 55
Children | 2400 45 | Children [ 1800 45 ]
The requirement of calories of family A is
a) 15800 b) 15000
c) 24000 d) 24400

The requirement of proteins for family B is
a) 266 grams b) 300 grams
c) 332 grams d) 560 grams

If A and B are two matrices such that AB = B and BA = A, then A2 + B2 equals
a)A+B b) 2BA

c) 2AB d) AB
If A = (@j)m x n» B = (bjj)n , p and C = (cjj)p , g, then the product (BC)A is possible only when

a)p:q b)m:q
on=q dm=p

[1]

[1]

[1]

[1]



Solution

SECTION-A
Mb)9
Explanation: Given that,
2z :x > 3
fx)=¢ 22:1<z<3
3z2:x<1
Now,

f(-1) = 3(-1) = -3 [since -1<1 and f(x) = 3x for x < 1]

f(2) = 2% = 4 [since 2 < 3 and f(x) = x2 for 1< x < 3]

f(4) = 2(4) = 8 [since 4 > 3 and f(x) = 2x for x > 3]
SIEED+f@R)+f(4)=-3+4+8=9

(b) 60

Explanation: Here the objective function is given by : F = 4x +6y .

Corner points Z=4x+6y
©0,2) 12(Min.)
(3,0) 12.(Min.)
(6,0) 24
6,8) 72
0,5) 30
Maximum of F - Minimum of F=72-12=30.

(b) -1

Explanation: lim f(z) = lim f(x)
z—1" z—1"

lim 5z — 4 = lim 422 + 36z

z—1 z—1
5-4=4+3b
1=4+3b

b=-1

@Al
Explanation: For a square matrix of order nxn,
We know that A.adjA = |A|I

Here, n=3
. |A.adjA| = A"
ladjA| = |A"

so, |AdjA| = |A* " = |A]?
(b) 140 bags of brand P and 50 bags of brand Q; Maximum amount of nitrogen = 595 kg

Explanation: Let the number of bags used for fertilizer of brand P = x And the number of bags used for
fertilizer of brand Q =y . Here, Z = 3x + 3.5y subject to constraints : :1.5 x +2 y < 310, X + 2y > 240, 3x + 1.5y

2270,xy20
Corner points Z=3x+3.5y
C(40,100) 470.ccccieeeenenn. (Min.)
B (140,50) 595 e (Max.)
D(20,140) 550




Here Z = 595 is maximum i.e. 140 bags of brand P and 50 bags of brand Q; Maximum amount of nitrogen =
595 kg .
dx+3y+8=0
Explanation: Given equation of the curve is
3x2-y2=5...(3)
Differentiating both sides w.r.t, we get
dy _
6 ; 2y T = 0
= d—i’ = 3—; , which is slope of tangent at any point on the curve

i s 4z _ Y
=> slope of normal at any point on the curve is — &y = 3o
y _ 1

ST T T3
= y=X...(@)

From (i) and (ii), we get

3x2-x%=8

=x%=4

= x==x2

For x = 2,y = 2 [using (iii)]

and for x = -2, y = -2 [using (iii)]

Thus, the points on the curve at which normal to the curve are parallel to the line x + 3y are (2, 2) and (-2,
-2).

.". Required equations of normal are

y—2= —%(m— 2)andy+2= —%(a:—l—z)

or3y+x=8and3y+x=-8

©4

Explanation: 1 + w+ w? = 0 = (1 + w) = —w?. Put(1 + w) = —w? and expand.

1 1
(@) —cos- + 2zsin -
Explanation: Given that y = x% sin %
Differentiating with respect to X, we obtain

% = 2 cos% X —;—2—1—2xsin% = 2xsin% — cos%
(c) 42
Explanation: Here , maximize Z = 11x + 7y, subject to the constraints :2x +y <6,x<2,x>0,y > 0.
Corner points Z=11x+7y
C(0,0) 0
B (2,0) 22
D(2,2) 36
A(0,6) 42

Hence the maximum value is 42

(a) skew-symmetric matrix
Explanation: The diagonal elements of a skew — symmetric matrix is always zero and the elements aj; = -

ajj,

Bn="2"

mx + 1, ifzx < i
is continuous at x = =+

Explanation: We have, f(x) = 5

ISERNIE

sinz+n, ifz>
2. LHL = lim (mz + 1) = lim [m(%—h)qtl} :%—i-l

zﬁ% h—0



12.

13.

14.

15.

16.

17.

and RHL = lim (sinz +n) = hh—I>Io10 [sin(3 + h) +n|

s
$*>2

=limcosh+n=1+n
n—0

Since the function is continuous, we have

LHL = RHL
=m-5+1=n+1
- n=m-=Z
LM=meg
(d) 12
Explanation:
Corner points Z=3x-4y
0,0) 0
(0,4) -16
(12,6) 12, (Max.)

OF

Explanation: Since f(x) is continuous on 0,then we

"5 = £(0)

= lim, o 2322 x 22 = £(0)
= lim, o 2 x 32 — £(0)
=f(0)= 2

=k=2

(d) discontinuous at exactly three points

We have, f(z) =

Explanation:
(4-2*)

4—g?

- T (227552) B

z(2+z)(2—2z)

Clearly, f(x) is discontinuous at exactly three pointsx=0,x=-2 and x = 2.

(a) n%y
Explanation:

Differentiating both sides w.r.t. to x we get,

y=x"1]og x

y1 = x%2 + (n-1) x™2 log x

xy1 = x¥1+ (n-1) x™1log x

=x"1+(n-1y

Again differentiating both sides w.r.t. to X we get,
Xy2 +y1=Mm-1D) "2+ (n-1)y;

iXZYZ +Xy1-Xx(Mm-1)yq =(n-1)x1
=x%y,+xy;(1+1-n)=(n-1) xy;-M-1y)

= x%y, +Xy1(2-n+1-n)=-(n-1)2%y

= x%y; +xy; (3-2n) =-(n-1)%y

(a) always increases

Explanation: We have, f(x) =tan x-x

sf®) =sec?x-1

= f'(z)>0,Vz€R

So, f(x) always increases

) (1, 2)

Explanation: y2 = 4x = x =

2

4




18.

19.

20.

= d=\/z—2)7 + (y— 1
= d2=x-2%+(y-1)>2

9 2
=d%= (%—2) +(y-1)2
y? 2
tetu=(4 —2) +(y-17

2
:>d—Z=2<yT— )%+2(y-1)

2
z(% —2) S+2y-1=0
2
=y=2=>x=1 (x: %)

d*u _ 3y2

dy? 4
= (£2) a0
W) (1,2)
Hence, nearest point is (1, 2).
3T
(a) 5

Explanation: Given: sin’! (%1) +2 cost (—)
-1 _
Let, X = sin'l(T) +2 cos’t (_\/g)

2

= r = —sin! (% +2 [7r — cos™ ! (;)] ¢." sin"1(-0) = - sin(@) and cos1(-) = - cos1())

:>X=—(%)+2

=x=—(£)+2

_ s 5

B 36+3

_ 3m
:>m__2

)
g—%]

log z

(1+log x)2
Explanation: x¥ = eX¥
Taking log on both sides,
log x¥ = log e*¥
ylogx=x-y
ylog x+y=x
vy= loga;chl
Differentiate with respect to x,
dy _ (logz+1)-zx %

dw (log z+1)*

dy _ (logz+1)-1

de (log ac+1)2

@ . log

dz — (logz+1)?

(@) 8k%=1

Explanation: Let (v, 3) be the point of intersection of the given curves
— 2 Y _ dy _ 1 ;

Now,z =y" =2y =1= 20 = 5. (¢)

xyzkzﬂn.% —I—y:0:>3—i/: T (1))

T

me (8= (B ~hm= (#),,- (), -7
9 ) () 2/ (ap 27 9/ (a,8) )

Two curves cut orthogonallly means mq.my = -1

1 =B 1
= 25w = 1=2a=1=a= ... (i)



Since (o, ) lies on x=1vy> we have a:ﬁ2:>ﬂ2:%....w)
2

Also, Since,(a, B) lies on zy=k, we get a.f=k= K =a?p

21.

22.

23.

24,

25.

=K = %% =+ from (iii) and

8
=8k’ =1

(iv)

SECTION -B

(a) an equivalence relation

Explanation: Let T be the set of all triangles in the Euclidean plane with R, a relation in T is given by R =

{(T1,Ty): T4 is congruent to Ty}
(T1,Ty) € Rif Tq is congruent to T,.
Reflexivity: T{=T; = (T1,T7) € R.

Symmetry: (T1,T9) € R = T1=Ty =Ty=T1 = (Tp,T1) € R.

Transitivity: (T1,T9) € Rand (T9,T3) € R.
= T1=Ty and Ty=T3 = T1=T3 = (Tz,Tg) c R
Therefore, R is an equivalence relation.

T
@5
Explanation: f(x) = sin x + /3 cos X
= f'(Xx) =cos x - \/gsin X
for maxima or minima
f'x)=0
cosx—\/gsinxzo

_ 1 _ T

= tanx= 7 =X 6
f'"x)=-sinx - \/§ CoS X

mf T _ s T o —1—\/§
=f (E) ——smg—\/gcosE =——<0
function has local maxima at x = =

6
(a) Minimum value = 2
Explanation:
Corner points Z=4x+y
0,2) 2
0,3) 3
(2,1 9
Hence the minimum value is 2
©0

Explanation: x=3t2+landy=t3-1
42 _ Gtand & = 3t

dy_E_i .
= d_w—2....(1)
But,
x=1
=3t2+1=1
=1t=0

% — % =0 (. From (i)

@o
1 1

1

Explanation: y =
P y l+m“’b+chb 1+mbfc+xafc
1

b a b c
1+=4+= .,z r  xz
PLE 1+ z¢ + z¢ 1+ z¢ + z®

1 +mb—a 4gce




b c a

o z z T

y - $a+zb+mc + $a+mb+mc + $a+zb+zc
_ ztab+at

Yy 04204z

y=1

dy

- =0

(o0

Explanation: Given: cot(tan™1x + cot'1x)

Let, x = cot(tan'1x + cot'1x)
X = cot (%) (. tanlx + cotlx = g)
x=0

@o
Explanation: Because the no. of elements in domain i.e. in A is less than the no. of elements in co-domain
i.e. in B. Therefore, no bijection mapping is possible.

@ -

Explanation: The given equation is of tan [2 tan™ % — %]

Let tan(2 tan’1 % — Iy = tan(tan’!

— I (-,'Ztan‘1x=tan'1( 2 ))

1—z2

= tan(tan’l

= tan(tan” (
= tan(tan! (
(

= tan(tan”

5
=-1
_ 1 2 1y _tanlyz=tanl [ XY
= tan(tan (Hi))(tan X-tan™ y = tan (1+:cy)
1
5

-tan (1)) (. tan ()=1)

= tan (tan”

tan(2 tan!

1
© 2 Fare)
G o1 VatVE
Explanation: Given that y — tan = az
Let y/a = tan A and \/x = tanB, then A = tan"' \/aand B=tan"' \/z
—1 tanA+tanB

1-tan Atan B
tan A+tan B

1—tanAtanB ’
y=tanltan(A+B)=A+B
=tan"'y/a+tan"'\/z
Differentiating with respect to X, we obtain
W _ 1 1 1

Hence, y = tan

Using tan (A + B) = we obtain

dz 1+(/7)? TR T I

(b) [A] = |A]
Explanation: The determinant of a matrix A and its transpose always same. Because if we interchange the
rows into column in a determinant the value of determinant remains unaltered.

z? 1—yb
®) 2\
Explanation: /1 — 6 + V1—yb =adx3-yd)

Put x3 = sin u, y3 =sinv

= cOos U + oS V = a3(sin u - sin v)

= 2cos(uT+U) cos(%) =a’ x 2cos("T+v) sin(u;v)




32.

33.

34.

33.

36.

37.

= cos(“_”) = sin(“_”)

2 2
U—v —-1m

== = tan 1

Su—-v=7

=sintzd +sin1yd = g

Differentiating with respect to x,
322 3y2 ﬂ o

s Jigpds

dy 22 [1-y

dz y_2 1—z6

(©1-y?
. . d T _ T
Explanation: Solutlon.d—z = d% (%)
_ (e*+e ) (e*+e*)—(e*—e *)(e*—e™?) _ (e"+e ) . (e2—e®)? —1-y
(em+ee)’ (=)’ (emtes)’ '
Which is the required solution.
(d) (-00, 4)
Explanation: f(z) = 222 — kzr + 5
fl(x) =4z —k
for f(x) to be increasing, we must have
fx)>0
4x-k>0
K<4x

since z € [1,2],4x € [4,8§]
so0, the minimum value of 4 x is 4.
since K< 4x, K< 4,

k € (—o00,4)
() —2—
14z

Explanation: Let tan'l x =y, thentany =x = siny = —%—

Vita?
v o= ein-l T
. y=sin (\/W>
e | T
=tan " = sin ( 1+m2>

= sin (tan! x) = sin [ sin~! z
\/ 1+4z?

(b) 4abc
Explanation: Apply Rl — R - (R? + R3)
Take (-2 ) common from Ry. Apply R — (R% - R1) and R3 — (R3-R)

(@ (2, 5)

Explanation: Z=4x+3y

1. (0,8)=24

2.(2,5)=8+15=23

3.(4,3)=16+9=25

4. (9,0)=36+0=36

The correct answer is (2, 5) as it gives the minimum value.

1
(b) det(A)

=L

Explanation: We know that, Al= Al

A1 =| d-Adj(4))

Adj (A)

So,

2



38.

39.

40.

41.

= ol Adj(4)]

|A["
- 1 | |n—1: 1
\All" Al
oA

{since adj(A) is of order n and |Adj(A)| = |A|™1}

(a) point of inflexion atx =0

Explanation: Given f(x) = x3

f'(x) = 3x2

For point of inflexion, we have f'(x) =0

f(zx)=0=322=0=2=0

Hence, f(x) has a point of inflexion at x = 0.

But x = 0 is not a local extremum as we cannot find an interval I around x = 0 such that

f(0) > f(x) or f(0)< f(z) for all zel

(c) continuous on [-1, 1] and differentiable on (-1, 0) U (0, 1)

Explanation: Given that f(z) = 4/1 — /1 — z?

So, the function will be defined for those values of x for which
1-x2>0

=x2<1

= x| <1

=-1< x<1

.. Function is continuous in [-1, 1].

Now, we will check the differentiability at x = 0

LHD at x =0,
. f@)-f0) .. f(0—h)—f(0)
mh_?g, 20— Im
1—4/1—(0—R)*—(0)
= lim = —00
h—0 —h

*.* LHD does not exist, so f(x) is not differentiable at x=0
.. f(x) is not differentiable at x =0.
@Ofx=x+2
Explanation: Injectivity: Let X, y € Z, then, f(x) = f(y) = x+ 2 =y + 2 =X = y.=fis one-one.
Surjectivity: Let f(x) =y, wherey € Z, = x+2=y .= x=y-2 € Z, = fis onto.
Therefore, fis a bijective function.
SECTION -C

(b) sin 2«

\/1+w27\/17w2 —
Vitai+y/1-22 |

Explanation: tan~! (
@/1+m2—\/1—m2

:> —_
Vitaity/1-a?
Jire VI Jlte /T
V1t /1—x2 x V1ta2—y/1—z2

- (V14222 4+ (y/1—22)* —24/1+22/1—22

(V1+2?) ~(v1-2?)"

1—y/1—2*

1—+/1—z%=22tana

(1 x2tan a)?=1-x*

= tano

= tana«o

= tanao

1-2x%tan o + x*tana =1 - x*



42.

43.

44.

45.

46.

x3-2x2tana +x*tan2 a =0

x2(x2-2tana+x%tan? @) =0

$2 — 2tan2a
%than a

m2 — ta;1a
sec” a

%2 = 2 tan « cos?

o
x2 =2 sin a cos a = sin 2a

(@) Z has no maximum value
Explanation: Objective functionisZ =-X+2y cccccceevrvevrnnnenne .
The given constraintsare: x> 3,x+y>5,x+2y>6,y>0.

Corner points Z=-X+2y
D(6,0) -6
A4,1) -2
B(3,2) 1

Here, the open half plane has points in common with the feasible region.
Therefore, Z has no maximum value.

M) f(a) —a f'(a)

Explanation: lim zf(a) — af()

r—a r—Qa

o @h)f@-af@th) . [ hf@  aflath)-af@ \ _ g\ e
= Jim AR < i 120 )l — f(a) - af'(a)

(c) AB is non-singular

Explanation: If A and B are non - singular then |AB| # 0

= AB is non - singular matrix,

As |[AB=|A||B|

(d) reflexive and symmetric but not transitive

Explanation: Let S denote the set of all real numbers. Let R be a relation in S defined asa Rbiff 1 + ab > 0.

i. Risreflexive, Let a be any real number.
Then 1 +aa=1+a?>0,since a2 > 0.
Thus a Raw%a € S. Therefore R is reflexive.

ii. Ris symmetric. Let a, b be any two real numbers.
ThenaRb=1+ab>0=-1+ba>0[. ab=ba]
.. Ris symmetric.

iii. Ris not transitive. Consider three real number 1, -— %, -4,
We have
1y 1
- 1IR— 3
1
Further 1+ (—3)(—4)=3>0
. —iR-4

But 1 + 1(-4) = -3 Which is not greater than 0. Therefore 1 is not R-related to -4.
Thus1 R — %, - %R — 4 and 1 is not R-related to -4.
.. Ris not transitive.

Calories  Proteins

Man 2400 45
@ Woman 1900 55

Children [1800 33
Explanation: Let F be the matrix representing the number of family members and R be the matrix
representing the requirement of calories and proteins for each person. Then



47.

48.

49.

50.

Men Women Children
F- Family A 4 4 4
Family B 2 2 2

Calories  Proteins

Man 2400 45
R= woman 1900 55
Children | 1800 33

Explanation: The requirement of calories and proteins for each of the two families is given by the product

(d) 24400
matrix FR.
4 2400 45
FR =
l 9 9 2] 1900 55
1800 33

i {4(2400 + 1900 + 1800)  4(45 + 55 + 33)
2(2400 + 1900 + 1800)  2(45 + 55 + 33)

Calories Proteins

R - 24400 532 | Family A
12200 266 | Family B
(a) 266 grams
Explanation: 266 grams
(@A+B
Explanation: Since, AB = B ...(i) and BA = A ..(ii)
- A2+B2=A-A+BB
= A(BA) + B(AB) [using (i) and (ii)]
- (AB)A + (BA)B [Associative law]
= BA + AB [using (i) and (ii)]
=A+B
(b)m=q
Explanation: A = (aj)m x n, B = (i x p, €= (Cilp x q
BC= (bij)n xp X (Cij)p Xq~ (dij)n X q
(BOA = (dijjn x q X @im x M
Hence, (BC)A is possible only when m = q
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