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FIRST PRE-BOARD EXAMINATION
MATHEMATICS
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07.03.2021 Max. Marks: 80

General Instructions:

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

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

3. Both Part A and Part B have internal choices.

PART - A:

1. It consists of two sections- [ and 1.

2. Section I comprises of 16 questions of 1 mark each.

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

PART - B:

1. It consists of three sections —III, IV and V.

2. Section III 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 III, 2 questions of Section [V and 3 questions of Section
V. You have to attempt only one of the alternatives in all such questions.

Note : One graph sheet to be provided.

PART A
SECTION - 1

Questions 1 to 16 carry 1 mark each.
1. 2 -3 5] (1)

If A;; is the cofactor of the element a;; of the determinant A= 6 0 4 |, find the value of

1 5 -7
asz X A32 .

2. Evaluate: [ cos3x.e'%85* dx (1)
3. Ifda=41+3j+2k, b=3i+2k, find |b x 2d|. (1)
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10.

11.

12.

13.

14.

5.

16.

‘IfA=|

What is the value of the constant of integration in the particular solution of the differential

fon 2 =2 irp2)=3
equation dx_yz’lf =

Find the value of : 1. (kx ) +j. (kx1) + k. (ix})

Find the area of the region bounded by the curve y = [x — 2|, the lines x = 2, x = 3 and the

X-axis.

(OR)

Find the area bounded by the line y — 1 = x, the x-axis and the lines x = —1 and x = 3.

1—x2 dy
If y =log ’(sz),ﬁnd -

2 3
1 0
matrix Q.

Find the distance of the plane 7. (2{ + 3j — 6k) = 7 from the origin.

Find the principal value of : cos™ |COS ( - 7?”) |
(OR)

. . - COoSX
Express in simplest form : cot 1 (1 sinx) , x< g

Forany 2 X 2 matrix A, if A(adj A) = |g g| , then find |A] . ‘

0 a 2
If |13 b —5] isaskew-symmetric matrix, find the values of a, b and c.
c 5 0

(OR)
,find x and y so that A% + xI = yA.

. 131
For the matr1xA—'7 5

— osinyx o . 4y
fy=e , find Ix
What is the equation of the normal to the curve y = sinx at (0, 0) ?

T

" Evaluate f_zz sin’x dx

2

If A and B are two events associated with a random experiment such that P(4) = 0.4,
P(B) = 0.8, P(B/A) = 0.6, then find, P(A/B).
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i = P + Q , where P is symmetric and @ is skew-symmetric matrix, then find the
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17.

SECTION - 11

Case study-based questions are compulsory. Attempt any four sub parts of each question.
Each sub part carries 1 mark.

The Transamerica Pyramid, shown below, is an office building in San Francisco. It stands 853 feet
tall and is 145 feet wide at its base. Imagine that a coordinate plane is placed over a side of the
building. The graph on the left in the below image represents a cross section of the tower (graph is
not proportional to actual height and width) and is defined by the function,

f(x) = —|x — 50| — |x — 100]| + 150, where x axis represents the width and y axis represents
the height.

YA f
100 34
[50

/ »

0 50 100

Based on the above information, answer any four of the following questions:
(i) Which among the following is the correct statement?

(A) f(x) is discontinuous at x = 50 and x = 100.

(B) f(x) is continuous at only x = 50 and x = 100.

(C) f(x) is continuous at all points in its domain.

(D) f(x) is discontinuous at all points in its domain.

(ii) Find f'(x) when x € (50,100)
A)s (B) 0 (C) -1 (D) 10

(iii)) Which statement among the following is correct?
(A) f(x) is differentiable everywhere. (B) f(x) is not differentiable in (0,50)
(C) f(x) is not differentiable in (50,100) (D) f(x) is not differentiable at x = 50 and x = 100

(iv) Find % when x = 120
(A) —2 ®B)2 ©)0 D) 15

2y
(v) Find = when x = 40
dx?

(A) -2 (B)2 (©)0 D) 15
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A boy observes a pedestrian bridge over the roadway and realizes that the overpass is an excellent
example of skew lines. He considers the roadway as the line L1 and position of a car with
coordinates A(1, 2, 1) on it. Similarly, he considers the walkway as the line L and position of a
boy with coordinates B(2, -1, -1) on it. Also, 51 =i—j+k and Bz =20+ +2k

are vectors along Li and L, respectively.

Based on the above information, answer the following :
(i) Vector equation of the line L is

A)7F=0G-j+E)+a(i+2f+k) B)#=(—-j+k)+1(2i—j—k)
©7F=0+2/+k)+A(i—j+k) (D)7 = (20 —j + k) + A(21 + ] + 2k) 0
(ii) The vector ( Bl X Bz) equals
A)=31+] B)I—-3f ©)7+3f (D) =31 + 3k M
(iii) Cartesian equation of the line L is :
2—Xx y+1 z+1 x—1 y—2 z-1
(A)2:1=2 (B)1:—1=1
x-1 _y-2 _ z-1 x-2 _y+1 _ z+1 (D
O =71 7= O =71 =7
(iv) Find the direction cosines of the line L1.
A 1 1 1 B 1 1 1 C 1 1 1 D 1 1 1 )
()ﬁlﬁlﬁ()3,3l3 ()ﬁ) \/—3_,\/'3_ ()3) 3)3
(v) The shortest distance between the given two skew lines is )
3v2
(A) 3vV2 B~ ©)V2 (D) V3
PART B
SECTION - III
Questions 19 to 28 carry 2 marks each.
Show that the relation on R defined as R = {(a, b): a < b3} is not transitive. (2)
1_
Evaluate : cos |2 cot™? l-—xl +x )
1+x
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21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

If the line drawn from the point (-2, -1,-3) meets a plane at right angle at the point (1, -3, 3), find
the equation of the plane.

Find a vector of magnitude 9, perpendicular to each of the vectors (d + b) and (d — b), where
dg=i+j+k andb=1i+2j+3k

(OR)
If the sum of two unit vectors is a unit vector, prove that the magnitude of their difference is V3.

_ ,msin"lx . : : : ‘o
Show that y = e is a solution of the differential equation:

(1—x2)92—y—xd—y——m2y =0

dx? dx
(x+6) X E 2sinx
. N [
Evaluate : f (x+9)* e* dx (OR) Evaluate : fo 2SINX 4 C0SX dx

Find the probability distribution of the number of doublets in two throws of a pair of dice.

1
Find equation of normal to the curve y = X + T X > 0 which is perpendicular to the line
3x—4y=17.

If x = ae'(sint + cost) andy = ae’(sint — cost), prove that % = (%)
(OR)
Ify=tan"1(2)+ 1o ’ﬂ rove that 2 =
y x 9 x+a’ P dx

2a3

x4—qt

Find the absolute maximum and the absolute minimum values of the function:

4 1
f(x) =12x3 — 6x3 on[-1,1]

SECTION -1V
Questions 29 to 35 carry 3 marks each.

Let f:[0,00) — [0, ) be given by (x) = 1i§x .Is f a bijective function? Justify your answer.
12 3 {1 =2 . . s .
IfA=]| L 4|, B=|_, 5| verify whether or not adj(AB) = (adj A) (adj B)
(OR)
a b
IfA= c 1+bc| then find A~1. Also show that aA™* = (a? + bc + 1)1, — aA, where I,
a

is an identity matrix of order 2 x 2..

Find the distance of the point A(2, 12, 5) from the point of intersection of the line
7 = (21 — 4] + 2k) + A(31 + 4] + 2k) and the plane 7. (i — 2] +k) = 0.
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32.

33.

34.

35.

36.

37.

38.

Evaluate : fzs[lx — 2|+ |x—=3|+ |x—5[ldx

d
Solve the differential equation: (x2 + 1) E% +2xy =Vx2+4
(OR)
d
Find the particular solution of the differential equation X (E%) +y—x+ xy cotx = 0,

giventhat y = 0 when x = %

2 -1 —1 -8
Find matrix A suchthat{ 1 0 |1A=] 1 -2
-3 4 9 22

Find area of the region bounded by the curve x% = 4y and the line x = 4y — 2.

SECTION -V
Questions 36 to 38 carry 5 marks each.

Solve the following LPP graphically :
Maximize Z = 50x + 60y, subject to the constraints ,
20x + 10y < 200, 10x + 20y < 120, 10x + 30y <150,x =20,y = 0.
(OR)
Solve the following LPP graphically :
Minimize Z = 7x + 10y, subject to the constraints
4x + 6y < 240, 6x +3y <240, x=10,x =0,y = 0.

A consulting firm rents car from three agencies such that 50% from agency L, 30% from agency
M and 20% from agency N. If 90% of the cars from L, 70% of cars from M and 60% of the cars
from N are in good condition,
(i) what is the probability that the firm will get a car in good condition?
(ii) If a car is in good condition, what is the probability that it has come from agency N ?

(OR)

A doctor is to visit a patient. From the past experience it is known that the probabilities of the
1 3

10’5’ 10
that he will be late are %,% and % if he comes by train, bus or scooter respectively but by taxi he
will not be late. When he arrives, he is late. What is the probability that (i) he has come by bus?
(ii) he has not come by bus, scooter or taxi?

Three sides of a trapezium are equal, each being 6 cm long. Find the area of the trapezium when it
is maximum.

doctor’s coming by train, bus, scooter, or taxi are and s respectively. The probabilities

(OR)
Find the intervals in which the function f(X) = sin 3x —cos 3x, 0 <x <7, is
a) strictly increasing b) strictly decreasing.

End of the Question Paper
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