r~=— INDIAN SCHOOL AL WADI AL KABIR
Model Question Paper — XI1 (Set 4)
Mathematics 2020 - 2021

General Instructions:

1. This question paper contains two parts A and B. Each part is compulsory. Part A has Objective
Type Questions carries 24 marks and Part B has Descriptive Type Questions carries 56 marks.

2. Both Part A and Part B have choices.

Part - A:

1. It consists of two sections - | and II.

2. Section | comprises of 16 very short answer type questions.

3. Section Il contains 2 case studies. Each case study comprises of 5 case-based MCQs.
An examinee is to attempt any 4 out of 5 MCQs.

Part — B:

1. It consists of three sections - I11, IV and V.

2. Section 111 comprises of 10 questions of 2 marks each.

3. Section IV comprises of 7 questions of 3 marks each.

4. Section V comprises of 3 questions of 5 marks each.

5. Internal choice is provided in 3 questions of Section — 111, 2 questions of Section - IV and 3
questions of Section - V. You have to attempt only one of the alternatives in all such questions.

Part— A

Section - |
Question numbers 1 to 16 are very short answer type questions.

. 337
Find the value of sin I[CGE[?TH ;

Let us define a relation R in R as aRb if a = b. Then what do you say about R ?
Let A = {1, 2, 3} and consider the relation R = (1, 1), (2, 2), (3, 3), (1, 2), (2, 3), (1, 3)}. Then define K.

If A is matrix of order m « nand B is a matrix such that AB' and B'A are both defined, then find the order
of matrix B.

2x 5
5 x

6 -2

If > 3

, then find the value of x.

2 3

IfA = [E: 5

3 2
] and B = [_5 _1], then find A — B.
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10.

11.

12.

13.

14.

15.

16.

Write the value of p for which the vectors 3i+ 2 j+ 9k and i=2p j+3k are parallel vectors.

OR

Find the differential coefficient of cosec™! x.

A line passes through the point with position vector 2?—3} +4k and makes angles 60°, 120°, and 45°

with x, y and z-axis respectively. Find the equation of the line in the Cartesian form.

Write the vector equation of a line passing though the point (2, - 3, 1) and parallel to the line
x—4 y-2 z+1
1 3 =2

Find the value of (kx j).i+ jk+3.

Find the vector in the direction of @ =i— B} that has magnitude 5 units.

Three balls are drawn from a bag containing 2 red and 5 black balls, if the random variable x represents
the number of red balls drawn, then find the value of x.

OR
The probability distribution of the discrete variable X is given as : The value of kis .ooooovoeveecevennns &

X

= | b2

w1 | w

el K=l T
—

P(X)

Two dice are thrown. If it is known that the sum of numbers on the dice was less than 6, then find

the probability of getting a sum 3.

Evaluate : Ims" [sin ;r] dx .
OR

Evaluate : 5; Erz xdx.

3 4 36
16. Find the intervals in which f(x) = Ex‘ - Ef -3+ = x+ 11 is strictly increasing.

OR
The objective function for a L.F: model is 3x; + 2x,, if x; = 20 and x; = 30, what is the value of the
objective function ?

Find the derivative of sin~! x w.rt. x.
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Section — 11

Both the case study based questions are compulsory. Attempt any 4 sub parts from each question 17
and 18. Each question carries 1 Mark

17 A wire of length 25 m is to be cut into two pieces. One of the wires is to be made into a square and the
other into a dircle.

. I 25m o
e—— x—e—— 25—
e——a——>

ia I i

It

Based on the above information answer the following questions :

I) (i) Find the radius of circle (r).

25-x 254 x 2n 2n
(a) e (b) Tom (c) %<

i)  Find the combined area (A) of square and circle.

x*  (x=25) x* (25-x)° x*  (x=25)7 ' (25=-x)
e B S i B s’ 2 S . e’
@ " i ® 6t @7 an (d) 4n
iii) Find the value of ﬁ
dx
Hr — 100 (m+4)x =100 (m+4)x =100 (m+4)=100
(a) ZrAx-100 b) ——— () ——— (d)
8 T 8n 8n
d*A
v Find —.
) n T
n—-4 4-m m+4 T+4
@ 5 (b) (©) @ 5
V) Find the value of x, when i—ﬁ = .
x
251 b 100 25 d 1007
(a) n+4 (b) n+4 (©) n+4d (@ n+4
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18.

i)

19.

20.

21.
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A man is known to speak the truth 3 out of 4 times. He throws a die and reports that it is a six.

Let, E; = event of getting a six.
E; = event of not getting a six

E = event that the man reports that it is a six.

(i) Find the value of P(E,).

] 1
@ 2 (b) — () ~

(i) P(E;) =7

2 1
(a) 3 (b) 3 (c) —

(iii) Find the value of P(E/E;).

1 5
@) - (b) > © -

(iv) P(E/Ey) =7

1 5
(a) 3 (b) 3 (c) —

(v) Find the value of P(E{/E).

1 3 1
(a) z (b) 3 (c) 1

Part—-B

Section — 111
Question numbers 19 to 28 carry 2 marks each.

LetA=R-{2},B=R-{1}.Ilff: A — Bis a function defined by f(x) = [

2 0 1
FA=|2 1 3| findAZ-5A + 4I.
1 -1 0

OR

Find matrix X so that X[I 2 3]:(_? -8 _9}

4 56) 12 4 6

nf2
Evaluate : L e'(sinx —cosx)dx.

(d)

(d)

(d)

(d)

(d)

I—

x=2

4
5
4
5
3
4
3
4

3
4

1
]; show that f is onto.



22.

23.

24.

25.

26.

217.

28.

29.

30.

y

Find the particular solution of the differential equation e* \/1-y*dx + [—de =0 given that y = 1 when
X

x=0.

If value of A and p if {f+3}+9f{}x(3;—l}+uf’;}:ﬂ

OR

e e —
If @ and b are two unit vectors such that a+ b is also a unit vector, then find the angle between

@ and b.

In an entrance test there are multiple choice questions. There are four possible answers to each question
of which one is correct. The probability that a student knows the answer to a question is 90%. If he gets
the correct answer to a question, then find the probability that he was guessing.

Show that the points A, B, C with position vectors 2i - :r + .FE, i- 3}' -5k and 3i - 4} — 4k respectively, are
the vertices of a right-angled triangle.

d
Find the solution of the differential equation * .S .
dx l+logx
OR
Find the integrating factor of differential equation ::051? +ysinx=1.
X

Find the equation of the tangent line to the curve y = +% —2x + 7 which is parallel to 2x —y + 9 = (.

4 5 3
Write the sum of the order and degree of the differential equation 1+ [j_y) = ?[d_g]
X dx

Section - 1V
Question numbers 29 to 35 carry 3 marks each.

Find the equations of the normal to the curve y = 4> — 3x + 5 which are perpendicular to the line
9x-y+5=0

OR
4sm B L
= -0 1 1 1 1 0, =1
Prove that y St cosg D isanincreasing function of 6 on [ 2]
Consider f:R-{-2] 5 R-{2] givenby f(x)= 22 Show that fis biject
onsider f:R- -; —+ = E given by 3p4d” ow that fis bijective.
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31.

32.

33.

34.

35.

36.

37.

A point on the hypotenuse of a right triangle is at distance 'a' and 'b' from the sides of the triangle. Show
that the minimum length of the hypotenuse is @ + 345,

OR

Show that the surface area of a closed cuboid with square base and given volume is minimum, when it
is a cube.

secxy

Find : | ———— dx.

1+ cosecx

2 |
dy atd = —.

If x = a(cos28 + 26 sin28) and y = a(sin 26 — 26 cos28), find ) 3
x

Solve the differential equation (tan~! x — y)dx = (1 + xz} dy

Find the particular solution of the differential equation :
dy

xo oY + x cosec % = (); given that y = 0, when x = 1

Section -V
Question numbers 36 to 38 carry 5 marks each.

x-1 y=-2 z-3 x-1 y-1 =z-p .
33 2 and w2 - are perpendicular, find the value of A. Hence

find whether the lines are intersecting or not.

If the lines

OR

If ; and i; are unit vectors inclined an angle 8, then prove that
o |la-b|
tan — = . .
2 la+b]|
Solve the following L.EE graphically :
Maximize Z = 40x + 50y Subject to constraints : 3x + y <9 x+2y<8 %Ly=0
OR

Let X denote the number of colleges where you will apply after your results and P(X = x) denotes your
probability of getting admission is x number of colleges. It is given that :

kx Jifr=00or1
2kx , ifxr=2

P(X=x)=k5-x), ifxr=30r4
0 Lifx>4
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38.
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A trust fund has ¥ 35,000 is to be invested in two different types of bonds. The first bond pays 8%

interest per annum which will be given to orphanage and second bond pays 10% interest per annum

which will be given to an N.G.O. (Cancer Aid Society). Use matrix multiplication, determine how to

divide T 35,000 among two types of bonds if the trust fund obtains an annual total interest of ¥ 3,200.
OR

To promote the making of toilets for women, as organization tried to generate awareness through (i)

house calls (ii) letters and (iii) announcements. The cost for each mode per attempt is given below :

(i) T 50 (i) T20 (1) T 40
The number of attempts made in three villages X, Y and Z and given below :
(i) (ii) (iii)
X 400 300 100
Y 300 250 75
z 500 400 150

Find the total cost incurred by the organization for the three villages separately, using matrices.




