CBSE Class 11 Mathematics
Sample Papers 03 (2020-21)

Maximum Marks: 80
Time Allowed: 3 hours

General Instructions:

L. This question paper contains two parts A and B. Each part is compulsory. Part A carries

24 marks and Part B carries 56 marks

ii. Part-A has Objective Type Questions and Part-B has Descriptive Type Questions

ili.

Both Part A and Part B have choices.

Part - A:

ii.

ili.

It consists of two sections- I and II.
Section [ comprises of 16 very short answer type questions.
Section II contains 2 case studies. Each case study comprises of 5 case-based MCQs. An

examinee is to attempt any 4 out of 5 MC(Qs.

Part - B:

ii.
iii.

iv.

It consists of three sections- 11, [V and V.

Section III comprises of 10 questions of 2 marks each.

Section IV comprises of 7 questions of 3 marks each.

Section V comprises of 3 questions of 5 marks each.

Internal choice is provided in 3 questions of Section —III, 2 questions of SectionIV and 3
questions of Section-V. You have to attempt only one of the alternatives in all such

questions.

Part - A Section -1
IfA=[x:Xx€ N,xisafactorof12}and B={x:x € N, xis a factor of 18}, find AMNB.

OR



IfA={3,6,9, 12,15, 18,21}, B = {4, 8, 12,16, 20}, C={2, 4, 6, §, 10, 12, 14, 16}, D = {5, 10, 15,
20}, find: D - A.

If a point lies in xy-plane then what is its z-coordinate?

Find the value of cot (%)

OR

Express the sum or difference of sines and cosines: 2 sin 4x sin 3x.

Express the complex numbers (5%) (— %z) in the form a + ib.

How many 3-digit numbers are there when a digit may be repeated any numbers of time?

OR
Evaluate: 2Cs.

The third term of GP is 4. Find the product of its first 5 termes.

7. Reduce the equation y + 5 = 0 to slope-intercept form, and hence find the slope and the y-

intercept of the line.
OR
Reduce the equation ﬁw + ¥ — 8 = 0 into normal form. Find the values of p and w.

Find the equation of the hyperbola with vertices at (0, + 6) and e = g Find its focl.

9, Is G = {0} null set?

10.

8 B I

12,

OR
Express the setas aninterval: B={x:x€ R, 0 < x <3}

If A, B and C are three arbitrary events. Find the expression for the event, in the context
of A, B and C. Two and no more occur.

Name the octants in which the following points lie

(1,2,3),4,-2,3),4,-2,-5), (4, 2,-5), (-4, 2, 5), (-4, 2, 5), (-3, -1, 6}, (2, -4, -7)

Evaluate: BPg



13.

14

15.

16

17

cos B i sin(~6)  tan(90°+6) 3
sin(90°+8) = sin(180° +6) cotfl
. Iftan (A + B) = p and tan (A - B) = g, then write the value of tan 28.

Prove that

Check that the plane 5x + 2y < 5 contains origin or not.
. Describe {X : X is positive integer and a divisor of 9} in Roster form.

Section - I1
. Read the Case study given below and attempt any 4 sub parts:
Father of Ashok is a builder, He planned a 12 story building in Gurgaon sector 5. For this,
he bought a plot of 500 square yards at the rate of Rs 1000 /yard?. The builder planned
ground floor of 5 m height, first floor of 4.75 m and so on each floor is 0.25 m less than its

previous floor.

Now Answer the following questions:

L. What is the height of the last floor?

a. 2.5m
b. 2.75m
£ 2.25m
d 3m

ii. Which floor no is of 3 m height?
a 5
b. 7
c. 10
g 9

iii. What is the total height of the building?



18.

a. 40m
b. 435
c. 40.5m
d 44m
iv. Up to which floor the height is 33 m?
a. 8
b. 7
c. 10
d. 9
v. Which floor no. is half in height of ground floor?
a. 10
b. 9
c. 12
d 11
Read the Case study given below and attempt any 4 subparts:
A locker in a bank has 3 digit lock. Each place's digits may vary fro 0 to 9. Mahesh has a
locker in the bank where he can put all his property papers and important documents.

Once he needs one of the document but he forgot his password and was trying all

possible combinations.

Read the above information and answer the following questions:
i. He took 6 seconds for each try. How much time will be needed by Mahesh to try all
the combinations:
a. 90 minutes
b. 120 minutes
c. 60 minutes

d. 100 minutes



19.

20.

ii. How many permutations of 3 different digits are there, chosen from the ten digits 0 to

9 inclusive:
a 84
b. 120
c. 504
d. 720
iii. The total number of 9-digit numbers that have all different digits is:
a. 10!
b. 9!
6 93¢ 8l

d. 10 x 10!
iv. A bank has 6 digit account number with no repetition of digits within an account

number. The first and last digit of the account numbers is fixed to be 4 and 7. How
many such account numbers are possible:
a. 10080
b. 5040
c. 890
d. 1680

v. If "Cqo = "Cg, then n is equal to:

a. 20
b. 12
c. 6

d. 30
Part - B Section - I11

Let A and B be two sets and U be the universal set such that n(A) = 25, n(B) = 28 and n(U)
=50. Find
L. the greatest value of n(A U B)
il. the least value of n(A 1 B}
Draw the graph of the function f : R — R Such that f(z) = |z — 2| .

OR

Let f and g be real function, defined by f(x) = v/ + 2 and g(x) = v/4 + 2. Find: (fHi(x)



21
22,

23.

24.
25.

26.

8
28.

29.

30.
31.

32
33.

34.

f—a
1-af

If @ and S are different complex numbers such that |,8| = 1, show that ( ( = |z
Simplify 2(3 + 4i) + i(5 - 61) and express it in the form a + ib.

g
Evaluate: (i‘ﬁ + ,:,15?) ;
i

OR

(2+3:)°
(2—1)

Express in the form (a + ib).

Two dice are thrown simultaneously. Find the probability of getting a doublet.

Evaluate: lim —2=2

r—2 Yr-y2’
Find the probability that the birth days of six different persons will fall in exactly two

calender months.

Calculate the mean and standard deviation of first n natural numbers.
Prove that cos (%ﬂ i 6') cos(2w + ) [cot(% — 3) + cot(2r +8)] =1

OR

cos A
cos B

If sin 4

sng — Ppand = ¢, find tan A and tan B.

Section - IV
The mean and standard deviation of 20 observation are found to be 10 and 2 respectively.
On rechecking, it was found that an observation 8 was incorrect. Calculate the correct
mean and standard deviation in cases of it is replaced by 12 .
Find the domain and range of the real function f defined by f(z) = ve—1.
Insert three arithmetic means between 23 and 7.

OR
Insert six arithmetic means hetween 11 and -10

Find the equation of ellipse having Foci (+ 3,0),a=4

Determine n if

@2 CyCy=12:1

(i) 2*C3:"Cy = 11 : 1

The points A (2, 3), B(4, -1) and C (-1, 2) are the vertices of /AABC. Find the length of



35.

36.

37.

38.

perpendicular from C on AB and hence find the area of /A ABC.
OR
Find the points on the x-axis, where distances from the line % =t % =1 are 4 units.

From 50 students taking examinations in Mathematics, Physics and Chemistry, each of
the student have passed in at least one of the subject, 37 passed in Mathematics, 24 in
Physics and 43 in Chemistry. At most 19 passed in Mathematics and Physics, at most 29 in
Mathematics and Chemistry and at most 20 in Physics and Chemistry. Find the largest
possible number that could have passed all three examinations.

Section -V
5 et o
Evaluate: lim ﬂim—gt‘?
Py, R

OR

Evaluate lim L

S
h—0 P { VEth VT }
What is the fundamental difference between a relation and a function? Is every relation a

function?

OR

2
Let f = [(m, ﬁ) < = R} be a function from R into R. Determine the range of f.

Solve forx, [z + 1| +|z| >3
OR

Solve the system of inequality graphically: x -2y < 3,3x+4y > 12 x>0,y > 1



CBSE Class 11 Mathematics
Sample Papers 03 (2020-21)

Solution

Part - A Section -1

. Here,it is given

A={x:xe N,xisafactorof12} =11, 2, 3,4, 6, 12},
B={x:x € N,xisafactorof 18} =11, 2, 3, 6, 9, 18}.
SCAMB=1{1,2,3,4,6,12}M{1,2,3,6,9,18} ={1, 2, 3, 6}.

OR

Here A ={3,6,9, 12, 15, 18, 21}, B={4, 8,12, 16, 20}, C={2, 4, 6, 8, 10, 12, 14, 16}, D = {5, 10,
15, 20}

D - A=1{510,15,20} - {3,6,9,12,15,18,21}

={5,10,20}

. If a point lies in XY-plane then its z-coordinate is 0.

] Lety=mt(%),men
yzcot(?): cot(7m+ )

= cot & [." cot(nm + 6) = cot §]
=1

OR

Given: 2 sin 4% sin 3x
“c2sinAsinB=cos(A-B)-cos (A + B)
= 2sin 4x sin 3x = cos (4% - 3%) - cos {4x+ 3x)

=C0S X-Cos 7X.

5
=3 =3+01
. To make a 3 digit number,

- (59) (-Eq:) — 32 = —3x —1(. 2 = —1)

Let 1st box can be filled with nine numbers(1, 2, 3, 4, 5, 6, 7, 8, 9} if we include 0 in 1st box



then it become 2 digit number(i.e 010 is 2 digit number not 3 digit)

2nd box can be filled with ten numbers(1, 2, 3, 4, 5, 6, 7, 8, 9, 0) as repetition is allowed.
Similarly 3rd box can be filled with ten numbers(1, 2, 3,4, 5,6, 7, 8,9, 0)

Total number of ways is 9x 1010 = 900

OR

iy =1 [sthee, "6, =1

. Let a be the first term and r be the common ratio.

Given, third term =4 i.e.,Ty=4 = ar’ =4 ...(i)

Now, product of first 5 terms
=al>‘:ﬂz>‘:agx 3.4)(35

= a (ar) (ar?) (ar®) (arh) = a° r10

= (ar?)® = (4)° [from Eq. (i)]

. giventhaty +5=0

We can rewrite itas y =-5

This equation is in the slope-intercept form, i.e. it is the form of ¥y = m X ¥ + ¢, where m
is the slope of the line and c is y-intercept of the line.

Therefore, m=0andc=-5

Conclusion: Slope is 0 and y-intercept is -5.
OR

We have,
Vi3z+y—8=0..1)

Dividing (1) by \/(ﬁ)z + (1)% = 2, we obtain

?m + %y =4 orcos30°z +sin30°y = 4 ...(2)

Comparing (2) with x cos w + y sinw = p, then we get p =4 and w = 30°.

. Since the vertices are on the y-axes (with origin at the mid-point), the equation is of the
2 2
Y T
form — — i 1
As vertices are (0, +6),a=6,b? =aZ (2 -1) =36 (2 — 1)= 64

=b=8



10.
11.

12

13.

14.

15.

So the required equation of the hyperbolais —= —

4= 10):
Wehace,0 € G
the set is not empty.

It is not a null set.

OR

The answer is B = [0, 3)

2
E—d = 1 and the foci are (0, &= ae) = (0,

B={x:x €R, 0 < x <3}is an open interval from 0 to 3, including 0 but excluding 3.

For two and no more occurs we have.(ANBNC)U(ANBNC)U (ANBNCO).

Point (1, 2, 3) lies in Ist Octant.

Point (4, - 2, 3) lies in IVth Octant. Point (4, -2, -5) lies in VIIIth Octant.
Point (4, 2, -5) lies in Vth Octant. Point (-4, 2, -5) lies in VIth octant.
Point (-4, 2, 5) lies in IInd Octant. Point (-3, -1, 6) lies in VIIIth octant.

Point (2, -4, -7) lies in VIIIth Octant.
We have,

8P, =8l
- BxT7Tx6x5x4x3x2x1)
= 40320

Take L.H.S we have
cos % sin{ —#) tan(90°+8)

LHS= 005 T smase46)  cot®
__ cosf + —sinfl  —cot#
" cosf —sin# cot

=1+(1)+(1)=1+1+1=3

It is given that

tan(A+ B)=pand tan(A-B)=q
Let 2B = tan(B + B)

=tan(A + B-(A - B))

_ tan(A+B)-tan(A-B)

"~ 1+tan(A+B)tan{A—B)

= % [.- tan(A + B) = p and tan(A - B) = q]

We have,5x +2y < 5



On putting x =y =0, we get 5(0) + 2(0) < 5
== 0 < 5, which is true.
.". The Given plane contains the origin.
16. Since X is a positive integer and a divisor of 9.
S0, X can take possible values as 1, 3, 9.Therefore,we have,
{X: X is a positive integer and a divisor of 9} = {1, 3, 9},which is the required roster form
Section - IT
17. 1L (©)2.25m
ii. (d)9
iii. (b)43.5
iv. (a)8m
v. (d)11
18. 1 (d) 100 minutes
il. (d) 720
iil. (c)9 = 9
iv. (d) 1680
v. (a)20
Part - B Section - III
19. i We know that
AUBCU
= n(AU B) < n(U)
= tn(A l B) < 50
Hence, the greatest value of n(A U B) is 50.
ii. From equation (i), we have
n(AUB) < 50
We know that, n(ALB) = n(A) + n(B) - n(AnB)
= n(A4) +n(B) — n(AN B) <50
= 25+28—H(AHB] < o0
=n(ANB) =3
Therefore, the least value of n(AUB) is 3.
20. c1ear1yy:im—2|:{m_2’ fg==d =y
—(z—-2), fz—-2<0
_Jz-2, Hz>2
B { 2—x, ifz<2



We know that a linear equation in x and y represents a line. For drawing a line, we need

only two points.

Fory=x — 2
x 2 4
Y 0 2

So, plot the points P(2,0),Q(4,2) and join PQ to get the graph of y = x — 2.
Fory=2—=

X 1 0 2

y 1 2 0

Plot the points R(1,1},.5(0,2) and P > (2,0) and join RS to get the graph of
y=2—x.
LV

f }'-=K-2
y=2-%\ 0,2

4.2)
R(1,1)

- X

(0,0)0 P(2.0)
OR

Here we have, f(x) = /= + 2 and g(x) = 1/4 + 22

Clearly, f(x) = 4/ + 2 is defined for allx € Rsuch thatx +2 > 0, i.e,x > -2
o dom (f) = [-2, o).

Again, g(x) = /4 + x2is defined for all x € R such that 4 - x>>0
But,4-x2>0=x*-4<0=>x+2DxX-2)<0=x€[2,2]

codom (g) =[-2, 2).

Jodom () Mdom (g) = [-2, o0) M [-2, 2] = [-2, 2]

(ff) : [-2, 2] — Ris given by

(D) = £0) X g0 = (v/Z +2)(v/Z +2) =(x+2)

21. We have



22,

23.

= _{1 aﬁ}{f—?ﬁ} [ 14 :z’g]

_ (B—a) (B-a) _ (B—a)f-a)

{1 ‘fﬁ} (1-ad)  (1-af)(l-af)
B8 +aa—Ba—af
1-af— aﬁﬂﬂﬂ](ﬁﬁl
1B +al —(af+8a) = |8 sl 2]
= grsayriariar L @0 = e AE = 1A
_ 1+|e|* — (af+Ba) —1 [ ‘ Fﬁl _ 1]

1+|of* —(af+5a)
) F—a

1-af
Hence Proved
Given that, 2(3 + 4i) + i(5 — 61)
Firstly, we open the brackets
=(2x3)+(2x4i) +(ix5)-(=6i)

=1

=6+ 8i + 5i— il

=6+ 13i - 6(-1) [i2 = -1]
—6+13i+6
=12 + 13i

9 9
(4_1 " 215?) _ ( Ax10+1 4 Mm)
9
. -4 10 . 1
[(“ )i {ﬂ)“"xi]
1 (= 1)

. i g
= (I—i—t—z)
={-2 0 % =4)
=0

OR

_ (2+89)°

Letz = <o

Now, we rationalize the above equation by multiply and divide by the conjugate of (2 - i)

(248 (249)
T (2-4) (2-+4)
(243 (2+9)
T (2=i)(244)




24.

25.

26.

(4+92 +12d)(2+4) . 2 12
| ((EFEW u []. (a +b)(a-b) = (a% - b?)]
44+0{—1)+128)(2+4 .
4_,&2 I:-‘. ?'2 = _1]
[4—9+124](2+4)
4—(-1)
(—5+12i)(2+1)

5
_ —10—5i+24i+12¢

]
—10+19i+12(—1)

]
—10—-12+19
5
—10-124194
5
A

Z:—?‘F?t

We know that in a single throw of two dice, the total number of possible outcomes is (6 x
6) = 36.

Let S be the sample space of the event is given by

n(s) = 36.

Let E; = event of getting a doublet. Then,

E, ={(1, 1), (2, 2), (3, 3), (4, 4}, (5, 5), (6, B)}.

Son(Eg) =6

: %= n(E; ) L . |
. P{E']} = W — E — E
We have to find lim —*=2

r—2 ¥z—32

We have,
»—2 1 1 1

o T Z%(l):%x(—z)ﬂ(ﬂ)

23-1 23

We have to find the probability that the birth days of six different persons will fall in
exactly two calender months

Since each person can have his birthday in any one of the 12 calendar months.

So, there are 12 options for each person.

.". Total number of ways in which 6 persons can have their birthdays = 12 x 12 x 12 x

12 % 12 x 12 =126

Out of 12 months, 2 months can be chosen in 12{32 ways.



Now, birthdays of six persons can fall in these two months in a8 ways.

Out of these 25 ways, there are two ways when all six birthdays fall in one month.

So, there are (25- 2) ways in which six birthdays fall in the chosen 2 months.

.. Number of ways in which six birthdays fall in exactly two calendar month = HCE x (28

B
128;0({26—2} 241
126 T 198

Hence, required probability =
27. Herex;=iwherei=1,2,..,n

et f be the mean and & be the 5.D. Then,
3=%Emf=%2'=1{1+2+3+ 4n) = n(ntl) _ nil

2n 2

o =4 (§2) - (15) -3(8) -7

2
= o= (P+2+...+n?) - ("‘“)

o _ n(n+1)(2n+1) +1Y° _ (n+D)(2n+1)  (n+l)f p2o
o oo e (s} e s

6 1 12
2_
Mean—nﬂ andf_‘?ﬂ—qﬂH L

12
28. To prove: CDS(T . & 6‘) cos(2r + 0) [cut(% — 9) +cot(27 + 8)] =
We have
LHS= cos(% + E') cos(2m + B) [cot (3—2“ - )+cn1:{2ﬂ' + 8)]
cos[m + (5 +6)] cos(2m + 8) [cot{x + (§ — ) } + cot(2x + 6)]
= —cos(3 +6) cos@ [cot(5 — 8) +cot ]
[.-cos(m+x) = —cosx,cot(n + z) = cotx and cot(2m + z) = cot z]
= sinfcos@tan8 + cot 6] [-- cos(% +6) = —sinf]

= (sinfcos #) [;I;g + '::g} (sinfcos@) - (Eéili::i}ﬂ] =1
OR

We have,

g =pand S35 =g

_, sind  cosB _ P




29.

30.

= tan A = pA andtan B = gA ... (i)

Now sin A = psinE

tan A - tan B
3\ 1-|-1:a,112 w,! l+tan? B
g

:}-—_..

Noveye p—,/m
=p? (1+¢%)%) = pzqz (1 + p2)2)

2
2 2 _ 1
= A% (g? qu) -1=2X 2“_pz}z;--}( o
tanA=+2 and, tanB =+, / ‘1‘_;2 [Using (i)].
Section - IV

Here we are giventhat,n=20,z = 10 and o = 2
e %E:ri:}-nxi::&ri
= Yx; = 20 x 10 = 200
Therefore Incorrect Xx; = 200
Now 1¥z2 — (z)% = o2
= = Nz? - (10)? = 4 = Dz? = 2080
Ifitis replaced by 12,
When wrong item 8 is replaced by 12
Therefore, Correct 2&; = Incorrect 2x; - 8 + 12
=200-8+12=204

204

. Correct mean = =0 - 10.2

Also correct Em? = Incorrect E:r:f -(8)2 + (12)2
=2080-64 + 144 = 2160

1

-, Correct variance = - (correct E:Bl) (correct mean)?2

0
2160 {204\
TR 20
_ 2160 _ 41616 _ 4320041616 _ 1584
= 30 400 400 = 400
(1584 _
Correct S.D.= 4/ o = 3.96 = 1.989

Heref(x)=+/x — 1, f(x) assumesrealvaluesifr —1 =2 0=x

=z € [l,00)= z € [1,00)
*. Domain of f(x) = [1 o0)
Forz = 1, f(z) =

=

-

g2-1
1-p?

1



31

Range of f (x) = all real numbers 2 )

= [D: DG)
We have to find: Three arithmetic means between 23 and 7
Formula used: (i} d = i;ﬁ , where, d is the common difference

n is the number of arithmetic means
(i) Ap=a +nd
We have 23 and 7
_b-a
We know that, d = P

_ T-=23
d= :likﬁl
d=—
d=-4

We know that, Ap=a+nd

First arithmetic mean, Ay =a+d

=23+ (-4)=19

Second arithmetic mean, A, =a + 2d

=23 +2(-4)

=23+(-8)=15

Third arithmetic mean, Ay =a + 3d

=23 + 3(-4)

=23+ (-12)=11

Therefore, the three arithmetic means between 23 and 7 are 19, 15 and 11

OR
We have to find: Three arithmetic means between 23 and 7
Formula used:
b—a

Ld= R
n is the number of arithmetic means

where, d is the common difference

iil. Ap=a+nd

We have 11 and -10

_ b-=a
We know that, d = T



32.

33.

~10-(11)

&= S+
d:T
d=-3

We know that, Ap=a+nd

First arithmetic mean, A;=a+d
=11+(-3)=8

Second arithmetic mean, Ay =a + 2d
=11 + 2(-3)

=11+ (-6)}=5

Third arithmetic mean, 43 =a + 3d
=11 + 3(-3)

=11+ (-9)=2

Third arithmetic mean, A5 =a + 4d
=11 + 4(-3)

=11+ (-12)=-1

Third arithmetic mean, As; =a + 5d

=11 + 5(-3)

=11+ (-15)=-4

Third arithmetic mean, Ag=a + 6d
=11 + 6(-3)

=11+ (-18) = -7

Therefore,the three arithmetic means between 11 and -10 are 8, 5, 2, -1, -4 and -7

The foci (23, 0) lie on X-axis

2 2
So the equation of ellipse in standard form is m—2 -+ L4
a i

Now foci (+c, D) is(£3,0)=¢c=3
We know that ¢2 = a2 - b2
(32 =42-b2=b2=16-9=7

Thus equation of required ellipse is
3

x* y
T 7 =1
Here PCq:m(C = 12 : 1

=1



(2n)! AMn-2)! 1o

= T @ 1
(2n)(2n—1)(2n—2)(2n—3)!_  2(n—-2)! o
3x2(2n—3)! n(n—1)(n-2)! ~— T
(2n)(2n—1)(2n—2) " 1 -
3 n(n-1) ~ 1°
W) _ 2 gn_4=36=n=5
(ii) Here 2"C3:"C3 = 11: 1
{2n)! Mn—3) s 3
3!(2n—3)! nl 1
(2n)(2n—1)(2n—2)(2n—3)! 3!(n—3)! 1
31(2n—3)! XD 2m=ar 1
(2n)(2n—1)(2n—2) _ 1
n(n—1){(n—2) ~ 1
4(2n—-1)

== 8n—-4=11n—22
n—2 1
= 3n=18=n=6
34. Given: points A(2, 3), B(4, -1) and C(-1, 2) are the vertices of /\ ABC
We have to find: length of the perpendicular from C on AB and the area of /AABC
We know that the length of the perpendicular from (m,n) to the lineax +by+c=01is

given by,
| @ 4-brat-e|

P = T

s?.'ﬂ.2+b?
The equation of the line joining the points (X4, y¢) and (X, y5) is given by

U= I
= Bu . mn

C(-1.2)
B

{‘;_3} (4.-1)

The equation of the line joining the points A(2,3) and B(4,-1) is
Here,we have Xy =2y =3 and x; = 4y; =-1

e o I W _9
-2  4-2 "z =
= y-3=-2x+4

— 2x+y-7=10
The equation of the line 2x +y-7=0

L




35.

The length of perpendicular from c(-1, 2) to the line AB.
The given equation of the lineis 2x +y -7 =0

Here wehavem=-landn=2,a=2,b=1,c=-7

D - 2604107
V2412
D= 227 _ gl T e PR
IR = SR RV R
D=L
N
The length of the perpendicular from C on AB is % units.

Height of the triangle is 7 \nits.

VB
The distance between points A(X,, y;) and B(X,, y») is given by

2 2
AB= \/(Ez —z1)"+ (12 —u)
Herewe havex;=2andy;=3, X =4andy,; =-1

AB= /(4-22+(-1-3)2 =4/2° +(-4)2 = /A +16 = /20 = 2\/5
Base AB = 2+/5 units

Area of the triangle = % X base x height = % X 2+4/5 X % =17

Area of the triangle ABC = 7 square units.

OR

Let the coordinates of the point on x-axis be (a, 0).

.~ Perpendicular distance of the point (El', []] from the line 4x + 3y-12=01s

4a+3(0)-12) |4a-—12‘
Japser| °

It is given that ‘ 4055_12‘ =4

- 4&5—12 — 14

Mo 4:15—12 — A 4&5—12 i

= 4o —12=200r 4o — 12 = 20

= 4a =32 or da = —8

—a=8o0ora= -2

Thus the points on x-axis are (8, 0) and (-2, 0)

Suppose M be the set of students passing in Mathematics, P be the set of students passing

in Physics and C be the set of students passing in Chemistry.
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Given, n(M U P U C' )= 50

n(M) = 37

n(P) = 24

n(C) = 43

n(MNP)<19

n(MNC) <29

n(PNC) <20

Now,n(M UPUC)=n(M)+n(P) +n(C) —n(MNP)—n(MnNC)
—n(PNC)+n(MNPNC) <50

=37+24+43 —-19 —29 — 20+ n(Ml"lPﬂC) < 50

= n(MNPNC)<50—236

= n(Mr‘lPﬁC) < 14

Thus, the largest possible number that could have passed all the three examinations is 14.

Section -V
3 Y
We have to find the value of li:n:% %
T—r =
We have
. 4+3z°-9z-2
:]eJP}% 3 —z—6
Divide x* + 3x%-9x - 2 by x>-x-6
1
xa—x—ﬁ)x3+3xz—9x—2
+H3 -X -6
- + &
Ix- Qx+ 4
. 32 0 —2 ' . 3z —8z+4
= hmH— =lim1+ lim —————
g—2 T—z—6 z—2 z—2 r—zr—8
. Bt 23 frid
= + oot LR el o SR
1+ ling =
. 3 2z—Gz+4
=1+ e
1+ lim ==
234827 —0p—2 . (3z-2)(z—-2)
A bRV TRARS s + A I ¢ o V|
= il—% 2 —z—6 : ;!'-,1_% 2z 8

Divide x>-x -6 by x - 2



X% +2x + 3
X-2)x3—x—6
3 o2

+

2x%-x -6
2x% F 4x
¥ -6
ax -6
a
e (3z—2)(z-2)
= il_;.né a2l —x—6 &,]l_I;.ng (z—2)(2%+22+3)
(32—2)
=1+lim (@ +27+3)
Jx2=2
4224.2><2+3
=1+ ﬁ
_ 15
11

OR

h—0 h
Formula used:

_ 1

To evaluate: lim & { — ﬁ}

L'Hospital's rule

Let f(x) and g(x) be two functions which are differentiable on an open interval I except at
a point a where

]jm f(m)=]jmg($) = 0 or + oo then

h ® f) i [®

r—a H(iﬂ} r—a ' $]
Asx — 0, we have

1 £ e o
;];Eéh{ﬁm—l-h ‘\&}_ﬂ
This represents an indeterminate form. Thus applying L'Hospital's rule, we get
1( 1 _L)
. dh \ TR T
h—0 h { W ETh VE h—0 ﬁ{hj

-1 | __1+ 1
lim + 4 — O e L
h—0 h r+h VT = hs 0 1 T 1
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lim L

: S )
ot | veth VT

Fundamental difference between Relation and Function:

Every function is a relation, but every relation need not be a function.
Arelation f from A to B is called a function if
L Dom(f) = A

il. no two different ordered pairs in f have the same first component.
For.e.g. LetA={a,b,c,d}and B={1, 2, 3, 4, 5}
Some relations f, g and h are defined as follows: f = {(a, 1),(b, 2),(c, 3),(d, 4)}
g = {(a, 1)(b, 3).(c, 5)}
h = {(a, 1),(b, 2),(b, 3),(c, 4),(d, 5)}

In the relation
f={(a, 1),(b, 2),(c, 3).(d, 4)}

L Dom(f)=A
ii. All first components are different.

So, fis a function.
In the relation g
1. Dom (g) # A

So, the condition is not satisfied. Thus, g is not a function.
In the relation h
h = {(a, 1),(b, 2).(b, 3),(c, 4),(d, 5)}

L Dom(h)=A
il. Two first components are the same, i.e. b has two different images.
50, h is not a function.

No, every relation is not a function

OR

2

Here f(z) = ﬁ
>ytyzri=al=z2il-y) =y

E2
1422

Puty =
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#mhzﬁ—ﬁm:iﬁj—
—¥ 1-y
Y
1 =0
= L <0
y—1
=0y«
=y €[0,1)
.. Range of f(x) = [0, 1)

We have, |z + 1| +|z| > 3
Putx+1=0andx=0=x=-1andx=0

.. X =-1,0are critical point.

So, we will consider three intervals (—oo, - 1), [- 1, 0), [0, 00)
Case I: When -co<x <-1,then |z + 1| =-(x+ 1) and || = -x
cle 4+ 1]+ |z >3

=-X-1-%x>3

=-2Xx-1>3

=-2x>4

= X<-2

Case Il: When-1< x<0,then |z + 1| =x+1and |z|=-x
cle 4+ 1]+ |z >3

= X+1-x>3=-1>3[not possible]

Case IIl: When 0 < x <00, then |z + 1| =x+1and || =x
Sle+1] +|z] >3

= X+1+x>3

= 2X+1>3=2x>2

o X1

On combining the results of cases [, Il and III, we get
X<-2andx->1

SEXE(—o0,-2)U(1,00)

OR

The given inequality is x — 2y < 3
Draw the graph of the linex -2y =3
Table of values satisfying the equation x- 2y =3



X 1

Y -1

Putting (0, 0) in the given inequation, we have
0—-2x0< 3= 0< 3, which is true.

.. Half plane of # — 2y < 3 is towards origin.
Also the given inequality is 3z + 4y = 12

Draw the graph of the line 3x + 4y =12

Table of values satisfying the equation 3x + 4y = 12

X 4

Putting (0, 0) in the given inequation, we have
3x044x02=212 = 0 = 12, which is false.

.. Half plane of 3z + 4y > 2 is away from origin.
The given inequality is y = 1.

Draw the graph of the line y = 1.

Putting (0, 0} in the given inequation, we have

0 = 1, which is false.

.. Half plane of ¥ == 1 is away from origin.



