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TE HALF YEARLY EXAMINATION - 2024

s . (1)

Time : 3.00 hrs. MATHEMATICS ‘Marks 532
Part - |

Note : i) All questions are compulsory 20 x1 =20

il ) Choose the most appropriate answer from the given four alternatives and write

the option code and the corresponding answer

1. If A is a non-singular matrix such that A= = [ 52 _31] , ’_then AnT1t=

w7 ey A el ¥l el

2. Aisorderofn,d # 0thenadj (14) =
(1) " tadj (A) @ A" Padj(A) @3 ;adj(A) @) 1adj(A)

3. if |z] = 1, then the value of iz_ is
. 1+z
- 1

(1) 2 (2)2 ()5 @1
4. If @ # 1is a cubic root of unity and (1 + w)” = A + Bw, then (4, B) equals

(1) (1,0) (2) (-1.1) (3) (0,1) (4) (1,1)
5. A polynomial equation in x of degree n always has

(1) n distinct roots ~(2) n real roots

(3) nimaginary roots (4) at most one root
6. tan~! G) + tan™! G)is equal to

1os1 (3 1 -1 Lian-t (2 -1 {1
(1) > cos (5) (2) 5sin (5) (3) >tan (5) (4) tan (5)
7. sin (tan™! x), |x| < 1is equal to
(1) = B ) P 3) — X

V1—x?¢ V1-x? " )*J1+xz {4) Vi+x2

8. The radius of the circle passing through the point (6,2) two of .whose diameters are
x+y=6andx+ 2y =4is
(1) 10 (2) 25 (3)6 4)4
2 2 :

9. Area of the greatest rectangle inscribed in the ellipse i—z -+ %2- =1is

(1) 2ab (2) ab (3) Vab (4)%
10. If @ and b are parallel vectors, then [4,¢, E] is equal to ,

(1)2 (2) -1 (3)1 (4)0
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If the distance of the point (1,1,1) from the origin is half of its distance from the plane
x+y+2z+k=0,thenthe values of k are
(1) 3 (2)+6 (3) -39 (4) 3, =9

The minimum value of the function |3 — x| + 9 is

(1)0 - (2)3 . (3)6 (4)9
If ' we measure the side of a cube to be 4cm with an error of 0.1cm, then the error in our
calculation of the volume is

(1) 0.4cu.cm (2) 0.45¢cu.cm (3) 2 cu.cm (4) 4.8cu.cm

If Wis a function of x and y ; and x and 7y are functions of t, then which of the following is
undefined ? - '

) |
(1 5 @y X @2

. 1
The value of [ x(1 —x)*dxis
. 0

1 1 1
(1) 11000 (2) 10100 (3) 10010 (4) 10001

The differential equation representmg the family of curves y A cos (x + B), where A and B are
parameters is

2
W -y=o0 2 Z+y=o0 @ Z=0 (@5i5=0
The integrating factor of 3—;+px = Qis _
(1) el P (2) efvex (3) ef oy (4) e Qex

Two coins are to be flipped. The first.coin will land on heads Wlth probability 0.6, the second with
probability 0.5. Assume that the results of the flips are independent, and let X equal the total
number of heads that result. The value of E[X]is .

(1)0.11 (2)1.1 (3)11 (4)1
Which one of the following is not true? . _
(1) Negation of a negation of a statement is the statement itself.
(2) If the last column of the truth table contains only T then it is a tautology.
(3)  Ifthe last column of its truth table contains only F then it is a contradiction.
(4) If p and g are any two statements then p © g is a tautology.
The identity element under addition exists in? »
(1 N (2) €\{0} 3) (0,00) 4) -3 <x <3
.Part—II )
Note : i) Answer any Seven questions. 7x2-= 14

ii } Question number 30 is compulsory

1 0 1
Imd adj(adj(A))if adjA = [ 2 0]
1 0 1

Ifzy = 3—2iand z, = 6 + 4i find :—1- in the rectangular form, .
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Find the principal value of cos™! (%)

Find the equation of the circle with centre (2,-1) and passing through the point (3,6) in standard
form.

Find the volume of the parallelepiped whose coterminus edges (adjacent cdges) are given by the
vectors 21 — 3] -+ 4k, 1 + 2f — & and 31 — J + 2k.

2
Evaluate : llm (ﬂ)
Xx—1 \x2—ax+43

Assume that the cross seulon of the artery of human is circular. A drug is given to a patient to dilate
his arteries. If the radius of an artery is increased from 2mm to 2.1mm, how much is cross-sectional
area increased approximately?

n
Evaluate : [Z sin!® x dx

A pair of fair dice is rolled once. Find the probability mass function to get the number of fours.
Show that the dlfferentlal equatlon corresponding toy = A sinx, where Ais an arbitrary
constant isy = y tanx.

Part -1l S
Note : i) Answer any Seven questions. 7x3=21
ii) Question number 40 is compulsory.

Solve the following system of linear equations, using matrix inversion method..:
S5x+2y=3, 3x+2y=5

-1, \ o
Show that the points 1, = + l£ , and -9 lg are the vertices of an equilateral triangle.

Find the equation of the parabola in each of the cases given below :

(i) - focus(4,0) and directrix x = —4.

. . 4 Py -1 -z ., .
Find the angle between the straight line 7 N 1-2— == with coordinate axes.

The price of a product is related to the number of units’ available (supply) by the equation Px +
3P — 16x = 234, where P is the price of the product per unit in Rupees and x is the number of
units. Find the rate at which the price is changing with respect to time wl;en 90 units are available
and the supply is increasing at a rate of 15 units/week.

Use linear approximation to find an approximate value of v/9.2 without using a calculator.
3 Jx

T ———=dx

Evaluate : fz Tox v

-

The mean and variance of a binomial variateX are respectively 2 and 1.5. Find
(i) PX =0) (i) PX=1) (i)PX21)

Let Abe Q — {1} Define * on Aby x » y = x + y — xy. Is » a binary on A Il‘so, examine the
closure, commutative, assocmtlvc propertics.

If o and f8 are roots of x? + 5x 4+ 6 = 0 then show that a® + % = 13.
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Part -1V

Note : i) Answer all the questions - 7X5 =35
a) Prove by veetor method that sin(a+f) =sinacosfi + cosasinfi. (OR) |

b) Find the value of sin~! (= 1) + cos™! (%) +cot™H(2).

a) Prove that p — (hqvry=—pv (ﬂqiv 1) using truth table. (OR )

b) Solve the cquzition 0 6x —35x3 4+ 62x2 = 35x + 6 = 0 }

a) A six sided die is marked-* 1" on one face, ‘3’ on two of its faces, and *5” on remaining three faces.

The die is thrown twice. If X denotes the total score in two throws, find
(1) the probability mass function (i) the cumulative distribution function

(i) P(4 <X <10) ~ (i) P(X=6) (OR) 91
b) Find the acute angle between y = x2 and y = (x-3)%

a) Investigate the values of 1 and p the system of linear equations 2x % 3y + 52 =19, 7x + 3y -

5z =8,2x+ 3y + Az = y, have (i) no solution (ii) a unique solution” (ii1) an infinite
number of solutions. (OR) ‘2\(,
v

b) Find the vector equation and Cartesian equation of the plane passing through the point

(1, —2,4)and perpendicular to the plane x + 2y — 3z = 11 and parallel to the line
x+7 __ y+3 z

3 -1 1
a)Ifz=x+iyandarg C—E = g, show that x? + y%2 = 1. (OR)
b) Find the area of the region bounded between the parabolas y? = 4x and x? = 4y.
a) Find two positive numbers whose product is 20 and their sum is minimum. (OR)
b) The growth of a population is proporti'onnl to the number present. If the population of a colony

doubles in 50 years, in how many years will the population become triple?

= sin" (2), 5 A TR |
a)Ifu = sin (&+ﬁ » Show that x == + y 5, = 7tanu. (OR)

b) At a water fountain, water attains a maximum height of 4m at horizontal distance of 0.5m from
its origin, If the path of water is a parabola, find the height of water at a horizontal distance of 0,751,

from the point of origin. ,
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