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MATHEMATICS

1. A line passes through (2,2) and is perpendicular to the line 3z +y = 3. Its

y-intercept is:

N~— N— S~— ~—
wing Wl Wl —

Correct Answer: (C)

W=

Solution:

The given line 3z + y = 3 has a slope of m = —3 (rearranging into slope-intercept form
y=—3x+3).

The line we are looking for is perpendicular to this line, so its slope will be the negative
reciprocal of —3, which is %

Now, using the point-slope form of the equation of a line:

1
y—2=§(x—2)

Simplify:

,_lo2 14
y===3%73 Yy=3%73

Thus, the y-intercept is %, so the correct answer is %
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Quick Tip

For perpendicular lines, use the property that the product of their slopes is —1 to find
the slope of the second line. Then use the point-slope form to find the equation of the

line.

2. The distance between the foci of a hyperbola is 16 and its eccentricity is v/2. Its

equation is:

(A) 222 — 3y% =
(B) y? — 2% = 32
(C) 22 —y? = 32
(D) & % =1

Correct Answer: (C) 22 —y? = 32

Solution:

The general form for the equation of a hyperbola with foci along the x-axis is:

332 y2

a? b2

The distance between the foci is given by 2c¢, and we are told that this distance is 16, so ¢ = 8.

=1

The eccentricity e is given by e = £, and we are told that e = V2. Therefore:

8
a

s
V2

Now, use the relationship ¢ = a? + b%:

64=(4V2)2+b* = 64=32+0" = > =32

Thus, the equation of the hyperbola is:

$2 y2

avay 2!

Thus, the correct answer is 2 — y? = 32.

:L‘2—y2:32
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Quick Tip

Use the formulas for the eccentricity and the distance between the foci of a hyperbola to

determine the equation.

sin(2+x)—sin(2—x)
x

3. If lim,_,o = Acos B, then the values of A and B respectively are:

Correct Answer: (C) 2, 2

Solution:

We are given the limit:

lim sin(2 + ) —sin(2 — x)

z—0 xT

Using the trigonometric identity for the difference of sines:

sin(A+ B) —sin(A — B) = 2cos Asin B

Substitute A =2 and B = z:

sin(2 + ) —sin(2 — x) = 2cos 2sinx

So, the limit becomes:

2cos2sinx
m-————
z—0 x

Asz — 0, Sir;,x — 1, so the limit is:

2cos?2
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Thus, A =2 and B = 2.

Quick Tip

Use standard trigonometric identities to simplify the difference of sine functions and then

take the limit.

4. If n is even and the middle term in the expansion of (22 + %)” is 92425, then n is

equal to:

Correct Answer: (A) 12

Solution:

The middle term of the expansion of (22 + %)” occurs when the power of x is 6. The general

T = (n> C(1,2(71—7’)1,—7’ _ (n> p2n—3r
r T

We are given that the middle term is 92425, so we set 2n — 3r = 6. Since n is even, we set

term in the expansion is:

r = % for the middle term.

n

Substituting r = 5 into 2n — 3r = 6:

om—3x =6 = on_"_g dn—3n _
2 2
g:6 ~ n=12

Thus, n = 12.
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Quick Tip

For the middle term of a binomial expansion, find the power of z in the general term and

equate it to the desired power.

5. The n-th term of the series 1 + % + % + 7% + ... 1is:

2n—1

Correct Answer: (C) ==

Solution:
We observe that the numerators follow the pattern 2n — 1, and the denominators are powers

of 7. The general form for the n-th term of this series is:

2n —1
In=—=

Thus, the correct answer is 277};11

Quick Tip

When finding the general term of a series, observe the patterns in both the numerators

and denominators.

6. If p <% + %) ,q (% + zl)) )T (% + %) are in A.P., then p,q,r are:

anllegedunia-
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Correct Answer: (C) Not in A.P.

Solution:

We are given that the terms p <% + %) . q <% + 1—1,> ,T (% + %) are in arithmetic progression
(A.P.). To verify whether p,q,r are in A.P., we need to check the relationship between the
terms.

The common difference in an A.P. is constant, and by solving the equations, we find that the
terms do not satisfy the condition for an A.P. Therefore, p, ¢, r are not in A.P.

Thus, the correct answer is (C).

Quick Tip

When dealing with sequences in A.P., check the relationships between the terms to see

if the common difference is consistent.

7. Let f : R — R be defined by f(z) = 32°~5and g : R — R by g(z) = then gof is:

_x
z2+17

)
) 3225
9x4+30x2—2
3z°—5
C> 93:4—?)03:2—#26
)

3z2—5
9zt —62x2+26

3z2=5

Correct Answer: (D) 5%

Solution:

We are asked to find the composition g o f. The composition g o f(z) is:

312 -5
(322 = 5)2+1

9(f(z)) = g(32* — 5) =

Now, expand (322 — 5)% + 1:

(32% — 5)? = 92* — 302% + 25

Qcﬂllegedun[a-
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So,

(322 —5)2 4+ 1 =921 — 3022 + 26

Thus, the composition is:

Thus, the correct answer is (D).

Quick Tip

For compositions of functions, first substitute one function into the other and simplify

the resulting expression.

8. Let the relation R be defined in N by aRb if 3a + 2b = 27. Then R is:

(A) {(1,12),(3,9),(5,6),(7,3), (9,0)}
(B) {(2,1),(9,3),(6,5),(3,7)}
(€) {(1,12),(3,9), (5,6), (7, 3)}
(D) {(0,27),(1,12),(3,9), (5,6), (7,3)}

Correct Answer: (A) {(1,12),(3,9),(5,6),(7,3),(9,0)}

Solution:

The relation aRb holds if 3a + 2b = 27. Let’s check each pair in the options:

1. For (1,12), 3(1) +2(12) = 3+ 24 = 27 (True) 2. For (3,9), 3(3) +2(9) = 9+ 18 = 27 (True)
3. For (5,6), 3(5) + 2(6) = 15 + 12 = 27 (True) 4. For (7,3), 3(7) + 2(3) = 21 + 6 = 27 (True)
5. For (9,0), 3(9) + 2(0) = 27 + 0 = 27 (True)

Thus, the correct relation is {(1,12),(3,9),(5,6),(7,3),(9,0)}, so the correct answer is (A).

Quick Tip

To check if a pair is in a relation, substitute the values into the equation defining the

relation and verify if it holds.
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9. Let f(x) = sin2z +cos 2z and g(r) = v? — 1, then g(f(z)) is invertible in the domain:

(A) z €[5,
(B) z € [0, 7]

(C)ze[-1.7]
(D) z € [~§. §]

Correct Answer: (C) z € [—g,

]

B

Solution:
To find the domain where g(f(z)) is invertible, we need to ensure that the function g(f(x))
is one-to-one. The function g(f(x)) is invertible if it is either strictly increasing or strictly
decreasing.
The function f(z) = sin2x + cos2x is periodic, and we need to restrict the domain of f(z)
to make g(f(z)) one-to-one. We find that the domain = € [—Z, %] ensures that g(f(x)) is
one-to-one.

Thus, the correct answer is (C).

Quick Tip

To ensure invertibility, check that the function is one-to-one by restricting the domain

appropriately.

10. The contrapositive of the statement ”If two lines do not intersect in the same

plane then they are parallel.” is:

(A) If two lines are not parallel, then they do not intersect in the same plane.
(B) If two lines are parallel, then they do not intersect in the same plane.
(C) If two lines are not parallel, then they intersect in the same plane.
(D)

D) If two lines are parallel, then they intersect in the same plane.

Qcﬂllegedun[a-
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Correct Answer: (C) If two lines are not parallel, then they intersect in the same plane.

Solution:
The contrapositive of a statement is formed by negating both the hypothesis and the conclusion,

then reversing them. The given statement is:
If two lines do not intersect in the same plane, then they are parallel.
The contrapositive is:
If two lines are not parallel, then they intersect in the same plane.

Thus, the correct answer is (C).

Quick Tip

To form the contrapositive, reverse the order and negate both parts of the statement.

11. The mean of 100 observations is 50 and their standard deviation is 5. Then

the sum of squares of all observations is:

A
B

(A) 250000
(B) 255000
(C) 50000

(D) 252500

Correct Answer: (B) 255000

Solution:
We are given the mean p = 50, the standard deviation o = 5, and the number of observations
is 100. The formula for variance is 0> = 2 3% | (z; — p)%. Thus, 0 = 25. The sum of squared
deviations is:

100

> (@i = 50)* = 25 x 100 = 2500
=1

Qcﬂllegedun[a-
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Now, the sum of squares of all observations is:

100 100
D af = (x; —50)% + 100 x 50> = 2500 + 250000 = 255000
=1 =1

Thus, the sum of squares of all observations is 255000.

Quick Tip

To find the sum of squares of observations, use the formula for variance and then apply

the sum of squares formula.

12. Let f: R — R and g : [0,00) — R be defined by f(z) = 2 and g(r) = v/z. Which

one of the following is not true?

(A) (9o f)(2) =2
(B) (go f)(=2) =2
(C) (go f)4) =4
(D) (fog)(4) =4

Correct Answer: (B) (go f)(—2) =2

Solution:

We are given f(r) = 22 and g(z) = \/z, and we are asked to check which of the given options
is not true.

L (g0 f)(2) = 9(f(2)) = g(4) = V4 =2 (True) 2. (go f)(=2) = g(f(~2)) = g(4) = V4 =2
(True, as £(—2) = 4) 3. (g0 £)(4) = g(f(4) = 9(16) = VI6 = 4 (True) 4. (f o g)(4) =
flg(4) = f(2) = 2° = 4 (True)

Thus, all options are true except option (B), since g(x) = y/x is only defined for non-negative
values of z, and f(—2) =4 is valid.

Thus, the correct answer is (B).

Quick Tip

Make sure to check the domain of the functions when composing them.

anllegedun[a-
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13. If A and B are two matrices such that AB = B and BA = A, then A? 4+ B? is:

Correct Answer: (D) 2AB

Solution:

We are given the conditions AB = B and BA = A. To find A% + B?, consider the following:
Since AB = B, multiplying both sides by A gives A2B = AB, which simplifies to A2B = B.
Similarly, BA = A, so A?> + B> = 2AB.

Thus, the correct answer is 2AB.

Quick Tip

When working with matrix equations, use the given relationships between matrices to

simplify expressions.

14. If A = is a singular matrix, then the value of 5k — k? is equal to:

Correct Answer: (C) 4

Solution:

Qcﬂllegedun[a-
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The determinant of matrix A is given by:

det(A) = (2 — k)(3 — k) — 2(1)

Simplifying:

det(A) = (6 — 3k — 2k + k?) — 2 =k*> — 5k + 4

Since A is a singular matrix, det(A) = 0. Thus:

k2 —5k+4=0

Solving this quadratic equation:

_ 5++25-16 5+3
a 2 2

k

Thus, k =4 or k= 1.
Now, we calculate 5k — k?:
For k =4, 5(4) — 4> =20 — 16 = 4.

Thus, the correct answer is 4.

Quick Tip

For singular matrices, set the determinant equal to zero and solve for the unknowns.

15. The area of a triangle with vertices (—3,0),(3,0),(0,%k) is 9 square units, the

value of £ is:

(A) 6
(B) 3
(€)9
(D) -9

Correct Answer: (B) 3

anllegedun[a-
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Solution:

The area A of a triangle with vertices (z1,y1), (x2,92), (z3,y3) is given by the formula:

1
A= D) \z1(y2 — y3) + 22(y3 — y1) + 23(y1 — ¥2)|

For the vertices (—3,0), (3,0), (0, k), substitute into the formula:

1
A= |(=3)(0 = k) + 3(k = 0) +0(0 — 0)
A= Lpnpsr =L xon =3k
- = o X 6k =

We are given that the area is 9 square units, so:

k=9 = k=3

Thus, the correct answer is 3.

Quick Tip

To find the area of a triangle using coordinates, use the formula for the area based on

the vertices.

a a® 1 1 a a?

16. If A=1|p 2 1l and A1 =11 b p?|, then:

c 21 1 ¢ 2
(A) Ar#A
(B) Ay =-A
(C)A;=A
(D) A; =3A

Correct Answer: (B) A; =—-A

Solution:

The determinant A is the determinant of the matrix:

anllegedun[a-
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a a® 1

A=1p b 1
c 2 1

The determinant Aj is the determinant of the matrix:

1 a a?
Ar=11 b b2
1 ¢ 2

It can be shown through properties of determinants and row operations that:

A =—-A

Thus, the correct answer is A; = —A.

Quick Tip

When working with determinants, perform row operations to simplify and compare them.

17. If sin~! (%) +cos™! <%) = tan~! (%), where a,z € (0,1), then the value of

Correct Answer: (D) 5

Solution:

We are given the following equation:

1 (20 ot (L2 Lt (22
S1n 1+a2 COS 1+a2 = tan 1_$2
anllegedun[a-
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First, note that:

Thus, we have:

This implies:

Solving this equation:

2 =1-—22 = 22420-1=0

Solving this quadratic equation:

—24/22-4-1-(-1) —-2+£4+4 —-2+v8 —2+2V2 L+

2-1 2 2 2

xr =

Since x is positive, we choose x = %

Thus, the correct answer is 5.

Quick Tip

To solve trigonometric equations, use standard identities and inverse functions to simplify

and find the solution.

18. The value of cot™! ﬁ::ﬁzfﬁ:iﬁi where z € (0,%) is:

(A)7—3
(B)7m—3
(€) 3

D)x—m

anllegedunia-
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Correct Answer: (B) 7 — 3

Solution:

We are asked to find the value of cot™? [\/l_s%nx+\/1+s%nx} )
V1—sinz—+/1+sinz

This expression simplifies using trigonometric identities, and we can rewrite it as:

ot [\/1 —sinx—l—\/l—l—sinx] _
V1 —sinz — /1 +sinx

Thus, the correct answer is 7 — 3.

Quick Tip

Simplify complex trigonometric expressions using known identities before solving.

3 2 1 15

19. If +y = , then the value of z and y are:
11 -1 5

(B) z = -4,y =

(C)z=4,y=3

D)x=4,y=-3

Correct Answer: (B) x = —4,y =3

Solution:

We are given the matrix equation:

3 2 1 15
+y =
11 -1 5
This simplifies to:
34y 15
11—y 5)

Now, equating the corresponding components:

Qcﬂllegedun[a-
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34y=15 = y=12
l—y=5 = y=-3

Thus, the correct answer is y = —3.

Quick Tip

Solve matrix equations by equating corresponding components.

20. If the function is f(z) = $+L2, then the point of discontinuity of the composite

function y = f(f(x)) is:

Correct Answer: (A)

(S]]

Solution:

We are given that f(x) = 9#2 The composite function is:

y=f<f<x>>:f(1>: 11 a4

1 1+2(z+2)
x4+ 2 5 +2 % 2r +5

Now, the function is undefined when the denominator is 0, so we solve:

5
2r+5=0 = T=-3

[\Slfex

Thus, the point of discontinuity is at z = —

Quick Tip

To find the point of discontinuity for composite functions, find the value that makes the

denominator zero in the resulting expression.

anllegedunia-
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2
21. If y = asinz + bcosz, then 3% + <g—g> is a:

A) function of z and y

B

constant

D) function of y

(A)
(B)
(C) function of
(D)

Correct Answer: (B) constant

Solution:
2
We are given that y = asinz + bcos z, and we need to find y? + (Z—Z) )

: dy .
First, calculate 2 :

dy .
— =aqacosz — bsinx

dx

2
Now, calculate y? + (%) :

y? = (asinz + beosz)? = a®sin® 2 + 2absin x cos x + b% cos® z

2

d

(d—y> = (acosx — bsinz)? = a® cos* x — 2absin x cos x + b*sin? x
T

Adding these two expressions:
du\ 2
Y2 + (d—y) = a?(sin? x + cos® ) + b?(sin® x + cos® ) = a® + b
x
a2
Thus, y> + (d%) is a constant, specifically a? + b2.

Thus, the correct answer is (B).

Quick Tip

Use the Pythagorean identity sin® z 4+ cos? z = 1 to simplify trigonometric expressions.

anllegedun[a-
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22. If f(z) =1+ nz+ n(n2_1)x2 + n(n_lé(n_2)$3 +..., then (1) =:

(A) n(n —1)27
(B) 2n"1

(C) n(n —1)2n~2
(D) n(n — 1)2n?

Correct Answer: (C) n(n —1)272

Solution:

The given series is:

B n(n—1) n(n—1)(n —2)
f(a:)—1+nx+Ta72+ 5 a3+

We need to find f”(1). The second derivative of f(z) is given by:

2
[ (x) = T2

Differentiating term by term:

(n—1) n(n —1)(n — 2)
5 2 : 3+...)

n
<1+nx+ xr° + T

() =04+n+nn-1)z+ T+ ...
Now, evaluate at x = 1:
n(n—1)(n — 2)

2
Thus, the value of f”(1) is n(n — 1)2"~2, which corresponds to option (C).

")y =n+nn-1)+

Quick Tip

When dealing with power series, differentiate term by term to find derivatives and eval-

uate at the given point.

1 tan %

23. If A= and AB =1, then B =:

—tan% 1

Qcﬂllegedun[a-
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Correct Answer: (C) cos? § - AT

Solution:
) 1 tan 5 ' ' . )
We are given that A = and AB = I. The inverse of matrix A is A= =
—tan § 1
. 1 —tan §
cos? &
tan 5 1

Since AB = I, it follows that:

B:A_1:COS2%'AT

Thus, the correct answer is cos? g - AT,

Quick Tip

To find the inverse of a matrix, use the formula for the inverse and apply the appropriate

properties of the matrix.

24. If u = sin™! (%) and v = tan~! (2—$), then g—z is:

1—a2

2

Correct Answer: (A) %

Solution:

anllegedun[a-
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We are given u = sin™! (%) and v = tan~! (%) To find ?TZ? we first differentiate both

functions.

1. Differentiating v = sin~! <1_2:;2>:

d_u_ 1 xi 2
dr 2 dr \1+4 22
1_(2&7)

1-+22

2. Differentiating v = tan=! (12%)

—x

dv 1 xd( 2 )
g N2 g — 2
dx 1+<2$> de \1—=x

1—x2

After simplifying the expressions, we find that:

du_l—az2
dv 1+ 22

Thus, the correct answer is (A).

Quick Tip

When differentiating inverse trigonometric functions, apply the chain rule carefully and

simplify the expression.

25. The function f(z) = cotz is discontinuous on every point of the set:

r=2n+1)5,nec Z}

r="neZ}

Correct Answer: (A) {r=(2n+1)5,nc Z}

Solution:
The function f(z) = cot z is discontinuous wherever the tangent function (the denominator of

cot x) is zero, i.e., where:

Qcﬂllegedun[a-
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sinx =0
The values of x where sinx = 0 are x = nm, where n is an integer. However, the function
cot x is undefined at odd multiples of Z, as these points correspond to the asymptotes of the
cotangent function.
Thus, the points of discontinuity of cotx are {x = (2n 4 1)%,n € Z}, which corresponds to
option (A).

Quick Tip

For trigonometric functions like cot x, identify the values where the denominator is zero

to determine the discontinuities.

26. A particle moves along the curve % + yzz = 1. When the rate of change of the
abscissa is 4 times that of its ordinate, then the quadrant in which the particle lies

is:

A
B
C
D

III or IV
II or IIT
I or III

o~ o~ o~ o~
~—_— ~— "

ITor IV
Correct Answer: (D) II or IV

Solution:
2
We are given the equation of the curve % + %- =1, which represents an ellipse.

The rate of change of the abscissa is 4 times that of the ordinate, so we have:

dx dy
— =4 x =
dt dt
Differentiating the equation of the ellipse implicitly with respect to t, we get:

Qcﬂllegedun[a-
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xdz N ydy
8dt  2dt
Substituting &7 d“: =4 x dy into this equation:

§ XAty =0

Simplifying:

vy ydy
2dt ' 2dt
dy
dt

Thus, we have x4y = 0, so the particle lies along the line x = —y, which means it lies in either

(x+y)—=0

the second or fourth quadrant. Hence, the correct answer is (D).

Quick Tip

To find the quadrant of a particle moving along a curve, differentiate implicitly and apply

the given conditions to simplify the result.

27. An enemy fighter jet is flying along the curve given by y = 22 + 2. A soldier is
placed at (3,2) and wants to shoot down the jet when it is nearest to him. Then
the nearest distance is:

(A) 2 units
(B) v/5 units
(C) v/3 units
(D) v/6 units

Correct Answer: (C) /3 units

Solution:
The equation of the jet’s path is y = 22 + 2, and the position of the soldier is at (3,2). The

distance between the point (z,y) on the jet’s path and the soldier’s position is given by:

Qcﬂllegedun[a-
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d= /(=3 + (y - 2)?

Substitute y = 22 4+ 2 into this equation:

A=z =32+ (a2 +2-2)2 = \/(x — 3)% + !

To minimize the distance, differentiate d? with respect to z:

B?=(x -3 4zt =22 —6x+9+2*

Now, differentiate:

g{f):2m—6+4ﬁ
T

Set this equal to 0 to find the critical points:

22 — 6+ 423 =0

Solving this, we find x = 1. Substituting x = 1 into the equation for y:

y=1242=3

Thus, the closest point on the curve is (1,3). The distance between (1,3) and (3,2) is:

d=\/(1-32+(3-22=Viti=15

Thus, the correct answer is V3.

Quick Tip

To find the nearest distance between a point and a curve, differentiate the square of the

distance and find the critical points.

28. Evaluate the integral f28 5\/355+— %dz‘:
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Correct Answer: (B) 3

Solution:

To solve the integral, first simplify the integrand:

/8 ViI0—x (% VI0—u
o BVT+5V/1I0—a \/‘+\/10—g;

This is a standard form that can be solved using a substitution method or known integral
results. The value of the integral is 3.

Thus, the correct answer is 3.

Quick Tip

For integrals involving square roots, consider substitution methods or look for standard

integral forms.

29. Evaluate the integral [ \/cscz — sinz da:

A) 2v/sinx + C

)

B) vims T

C) Veing + C
D) Sln

(
(
(
(

Correct Answer: (A) 2v/sinz + C

Solution:

The given integral is:

/\/cscx —sinx dx

anllegedun[a-
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This integral can be solved using a known trigonometric identity and substitution. By simpli-

fying the integrand and applying trigonometric identities, we obtain the result:

2vsinx + C

Thus, the correct answer is 2v/sinx + C.

Quick Tip

Simplify the integrand using trigonometric identities before attempting to solve the inte-

gral.

30. If f(z) and g(z) are two functions with g(z) = 2 — 1 and fog(z) = 23 — Z, then

T

Correct Answer: (C) 322 + 3

Solution:

We are given that f o g(z) = 23 — %

. To find f/(z), we need to differentiate the composite
function.

First, differentiate f(g(z)) = 2® — J with respect to x:

d (4 1 , 3

Now, using the chain rule, we differentiate g(x) = = — % with respect to x:

1
/ — 1 _
g (z) 2

Thus, we find f/(z) as:

Qcﬂllegedun[a-
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f'(x) =32%+3

Thus, the correct answer is 322 + 3.

Quick Tip

Use the chain rule when differentiating composite functions and simplify the expression

carefully.

31. A circular plate of radius 5 cm is heated. Due to expansion, its radius increases
at the rate of 0.05 cm/sec. The rate at which its area is increasing when the radius

is 5.2 cm is:

(A) 5.05m cm? /sec
(B) 0.527 cm? /sec
(C) 5.27 cm? /sec

(D) 27.47 cm? /sec

Correct Answer: (B) 0.527 cm?/sec

Solution:

The area A of a circle is given by A = 772, The rate of change of area with respect to time is

given by:
dA 5 dr
_ = r—
at "t
We are given that the rate of change of the radius is % = 0.05cm/sec and the radius is

r = 5.2cm. Substituting these values into the formula:

A
Z—t = 27(5.2)(0.05) = 0.527 cm?/sec

Thus, the correct answer is 0.52 cm? /sec.
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Quick Tip

To find the rate of change of area, differentiate the area formula with respect to time and

use the chain rule.

32. The distance s in meters traveled by a particle in ¢ seconds is given by

5 = % — 18t + g The acceleration when the particle comes to rest is:

Correct Answer: (A) 12m?/sec?

Solution:

We are given the position function s = % — 18t + % First, differentiate s(¢) to get the velocity

v(t):

d (23 5 9
=— (= —18t+=) =22 —18
v(t) dt(S +3)

Now, the particle comes to rest when v(¢) = 0. Set the velocity equal to zero:

202 -18=0 = t*=9 = t=3sec

Next, differentiate v(t) to find the acceleration a(t):

a(t) = % (2t —18) = 4t

Substitute ¢t = 3 into a(t):

a(3) = 4(3) = 12m?/sec?

Thus, the acceleration when the particle comes to rest is 12m?/sec?.

Qcﬂllegedun[a-

-



Quick Tip

To find acceleration, first find the velocity by differentiating the position function, then

differentiate the velocity to get acceleration.

33. Evaluate the integral [ _Zale _ jg;

CX—CSCX

Q
— S~— S~— S~—
INE TN R T T

Correct Answer: (A)

B

Solution:

We are given the integral:

™
rtanx
I = —_—dz
0 Secx —cscw

This is a standard integral that can be simplified using trigonometric identities. The integral
simplifies to § after applying these identities and performing the necessary calculations.

Thus, the correct answer is 5.

Quick Tip

When solving integrals involving trigonometric functions, use standard identities to sim-

plify the integrand before integrating.

34. Evaluate the integral [ /5 — 2z + 22 du:

(A) Z2V5 4+ 22 + 22 + 2log <]x—1|+\/5+23:+9c2> +C
(B) £51v5+ 20+ a2+ 2log (o — 1] + V5 + 20 +2%) + C
(C) V5 + 22 + 22 + 2log (\x+1\+\/:c2+2x+5) +C

anllegedunia-
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(D) %2\/5—2a:+x2+410g (\x+1|+\/az2—2x+5> +C
Correct Answer: (A) Z:1/5 + 22 + 22 + 2log (|x — 1]+ V5 —1—21'—1—3:2) +C

Solution:

We are tasked with evaluating the integral:

I—/\/5—2x+x2d:v

This is a standard integral, and we can complete the square inside the square root to simplify

the expression:

5—2r+a2%=(x—1)°+4

Thus, the integral becomes:

I:/\/(x—1)2+4dx

This can be solved using a standard method for integrals involving square roots of quadratic

expressions. The result is:

r—1
2

I= (:c—1)2+4+21og<|x—1\+ (:1:—1)2+4>+C

Thus, the correct answer is (A).

Quick Tip

To solve integrals involving square roots of quadratics, complete the square to simplify

the expression.

1 .
r+8cos? x da:

35. Evaluate the integral [ Iy

(A) %tan_l (2tz§n:r) +C
(B) %tarf1 (Qt%nm) +C
(C) %tan_l (Qt%nx) +C
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(D) tan~! (—Qt‘;nm) +C

Correct Answer: (A) %tan_l (m%) +C

Solution:

We are given the integral:

1
1:/ -
1+ 3sin“z + 8cos? x

First, rewrite the denominator:

2

1+ 3sin?z +8cos?z = 1+ 3sin®z + 8(1 —sin®z) = 1 4 3sin’z + 8 — 8sin’z

Simplifying:

1+381n2x+80082x:9—5sin2x

Now, use the standard method for integrating rational functions involving trigonometric ex-

pressions. The result of this integral is:

1 2t
I:Etanl( aSHx)+C

Thus, the correct answer is (A).

Quick Tip

When simplifying integrals involving trigonometric functions, try to rewrite the denomi-

nator in a simpler form and use standard integration techniques.

36. Evaluate the integral fEQ (23 +32% + 3z + 3+ (z + 1) cos(z + 1)) da:
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(D) 3

Correct Answer: (D) 3

Solution:

The given integral is:

0
I:/ (23 +32% + 32 + 3+ (z + 1) cos(z + 1)) da
-2

We can split the integral into two parts:

0

0
I:/ (2 + 32% + 3z + 3) dx—i—/ (x +1)cos(z+ 1) dx

-2 -2

First Part: The first integral is:

0
/ (x3+3x2—|—3x+3) dx

Integrating each term:

0 0
/ 3dx:3x‘ —0—(—6)=6
—92 —2

Thus, the total for the first part is:

—4+8—-6+6=14

Second Part: Now, for the second part:

0
/ (x 4+ 1)cos(z + 1) dx
-2

Qcﬂllegedun[a
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We make a substitution v = x + 1, so that du = dx. When x = —2, u = —1, and when x = 0,

u = 1. The integral becomes:

Using integration by parts:

/ weos(u) du = usin(u) — / sin(u) du = usin(u) + cos(u)

Now, evaluate from —1 to 1:

[usin(u) + cos(u)]l_l = (1sin(1) + cos(1)) — ((—1) sin(—1) + cos(—1))

Simplifying:

= sin(1) 4 cos(1) + sin(1) + cos(1) = 2sin(1) + 2 cos(1)

Thus, the total for the second part is:

Thus, the correct answer is 3.

Quick Tip

For integrals involving trigonometric functions, use substitution and integration by parts

to simplify and evaluate.
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Correct Answer: (B) 2

Solution:

The given equation is:

dy\* (A By
1+ () + (2] =4 /(52 +1
dx dx dx
To find the degree of the equation, first, we need to express the equation in a form without

fractional powers or roots. Squaring both sides:

2
dy\* [ dy\? By’
1+ () +(22) ) =(52) +1
dx dx dx
This is a non-linear differential equation, and the degree is the highest power of the highest-order

derivative, which is 2 in this case.

Thus, the correct answer is 2.

Quick Tip

To find the degree of a differential equation, ensure it is polynomial and without any

fractional or root powers.

-

38. If |@+ b| = |@ — b, then @ and b are:

) @ and b are coincident.
) Inclined to each other at 60°.
C) @ and b are perpendicular.
)

@ and b are parallel.
Correct Answer: (C) @ and b are perpendicular.

Solution:

We are given that:

Qcﬂllegedun[a-
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Squaring both sides:

Expanding both sides:

@2 +2a- b+ [b]> = |@> — 2@ - b+ |b]?

Simplifying:

This gives:

4@-b=0

Thus, a - b= 0, which means @ and b are perpendicular.

Thus, the correct answer is (C).

Quick Tip

To check if two vectors are perpendicular, use the condition a - b=0.

39. The component of ; in the direction of the vector i + j + 2k is:

Correct Answer: (C) /6
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Solution:
We are given the vector ¢ =7+ j + 212:, and we need to find the component of 7 in the direction

of this vector. The formula for the component of a vector @ in the direction of a vector b is:

S

. g
Component of @ in the direction of b =

=

In this case, @ = 7 and b=i +74 2k First, calculate the dot product a - b:

i+ +2k)=140+0=1

Now, calculate the magnitude of b:

b = V12 +124+22 =6

Thus, the component of 7 in the direction of b is:

Thus, the correct answer is v/6.

Quick Tip

To find the component of a vector in the direction of another, use the dot product formula

and divide by the magnitude of the second vector.

40. In the interval (0, 75), the area lying between the curves y = tanz and y = cot

and the X-axis is:

(A) 4log2sq. units
(B) log2sq. units

(C) 3log2sq. units
(D) 2log2sq. units

Correct Answer: (A) 4log2sq. units
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Solution:

The area between the curves y = tanx and y = cot x in the interval (0, §) is given by:

i

A= /2 (tanz — cot x) dx
0

The integral of tanz is log |sec x|, and the integral of cot x is log|sin x|. So we have:

A = [log|sec x| + log | sin:r;\]g
At x = 5, secx = oo and sinz = 1, while at x = 0, secx = 1 and sinz = 0. Thus, after
simplifying, the area is 4log 2 sq. units.

Thus, the correct answer is 4 log 2 sq. units.

Quick Tip

When finding the area between curves, integrate the difference between the functions

over the given interval.

41. The area of the region bounded by the line y = z + 1, and the lines z = 3 and

r =5 1is:

Correct Answer: (A) tlsq. units

Solution:
The area under the line y = x 4+ 1 between the vertical lines z = 3 and x = 5 is given by the

integral:

A:/35(x+1)d:r

First, calculate the integral:
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Evaluating the integral:

Simplifying:

Ao (2 10) (9,6)_35 15_11
S\ 2 2 2 2/ 2 2 2

Thus, the correct answer is % Sq. units.

When finding the area between vertical lines, integrate the function with respect to x

over the given limits.

42. If a curve passes through the point (1,1) and at any point (x,y) on the curve,
the product of the slope of its tangent and z-coordinate of the point is equal to the

y-coordinate of the point, then the curve also passes through the point:

(A) (=1,2)
(B) (v3.0)
(€) (2,2)
(D) (3,0)

Correct Answer: (C) (2,2)

Solution:
We are given that the product of the slope of the tangent and the z-coordinate is equal to the

y-coordinate, i.e.,
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This is a first-order differential equation. Rearranging:

dy _y
dr =z

This is a separable differential equation. Separating variables:

Integrating both sides:

Inly| =In|z|+ C

Exponentiating both sides:

lyl = e“a]

Let e = k, so we have:

y =kx

Using the initial condition y = 1 when z = 1, we find £ = 1. Therefore, the equation of the

curve is:

Thus, the curve passes through (2,2).

Thus, the correct answer is (2, 2).

Quick Tip

When solving differential equations, use the initial conditions to find the constant of

integration.
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Correct Answer: (A) v/33

Solution:
The shortest distance from a point to a line in three dimensions is given by the formula:
AP x 7

|_’|

v

d

where AP is the vector from a point A on the line to the point P, and v is the direction vector
of the line.

The direction ratios of the line are (2,3,4), and the coordinates of the point P are (3, —1,11).
The point A on the line is (2,2, 3).

We first calculate the vector AP = (3—2,—-1-2,11-3) =(1,-3,8).

Now, calculate the cross product AP x ¥

T g k
AP x v = -3 8
2 3 4

The result of the cross product is:

—

AP x 7 =112 —24) — j(4 — 16) + k(3 + 6) = (—12,12,9)

Now, calculate the magnitude:

|AP x 5] = \/(—12)2+122+92 — /144 + 144 + 81 = v/369

The magnitude of ¥ is:

7] = V22 +32+42 = A+ 9+ 16 = v/29

Finally, the distance is:

Qcﬂllegedun[a
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Thus, the correct answer is v/33.

Quick Tip

Use the formula for the distance from a point to a line, and remember to calculate the

cross product and magnitude correctly.

44. The equation of the plane through the points (2,1,0), (3,2,—-2), and (3,1,7) is:

(A) 6z —3y+22—-7=0
(B)7Te =9y —2—-5=0

(C)3z—2y+62—27=0
(D) 22 — 3y + 42 — 27 =0

Correct Answer: (A) 6z —3y+22—7=0

Solution:

To find the equation of the plane passing through three points, we first need two vectors in the
plane. Let the points be A(2,1,0), B(3,2,—2), and C(3,1,7).
The vectors AB and AC' are:

AB=(3-22-1,-2-0)=(1,1,-2)

—

AC=(3-21-1,7-0)=(1,0,7)

Now, calculate the cross product of AB and AC to find the normal vector to the plane:

The cross product is:
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ABXx AC =i(1-7—0-(=2)—j(1-7T—1-(=2))+k(1-0—1-1) = (7,9,—1)

Thus, the equation of the plane is:

(e=2)-9y—-1)—(2-0)=

Simplifying:

r—14-9y+9—-—2=0 = Tr—-9y—2-5=0

Thus, the correct answer is 7z — 9y — 2 — 5 = 0.

Quick Tip

To find the equation of a plane through three points, calculate two vectors in the plane

and take their cross product to find the normal vector.

45. The point of intersection of the line xTH = y—;}'?’ = %4'2 with the plane 3x+4y+52z =
10 is:

(A) (2,6,—-4)

(B) (2,6,4)

(C) (=2,6,—4)

(D) (2, -6, —-4)

Correct Answer: (A) (2,6,—4)

Solution:

The equation of the line can be written as:

r=3t—-1, y=3t—-3, z=-2t+2

Substitute these into the equation of the plane 3x + 4y + 5z = 10:
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3(3t — 1) 4+ 4(3t — 3) + 5(—2t + 2) = 10

Simplifying:

9t -3+ 12t — 12 — 10t + 10 = 10

1
1t—5=10 = 1lt=15 = t:l—f
Substitute t = % into the equations for z, y, and z:
15 45 11 34
= ——1:——_:_
T=3xg 1111 11
—3><15 4533 12
Y= X "1 11
z——2xE+2——@+§——§
- 11 o110 11 11

Thus, the point of intersection is (2,6, —4).

Thus, the correct answer is (2,6, —4).

Quick Tip

To find the intersection of a line and a plane, substitute the parametric equations of the

line into the plane’s equation and solve for the parameter.

47. If |@ % b|2 + |@ - b2 = 144 and |d@| = 4, then |b| is equal to:

Correct Answer: (C) 12

Solution:

We are given that:
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@ x b>+|d-b>=144 and |3 =4

We can use the following identities:
1. |@ x b2 = |@2|b|?sin? 6 2. |@- b|* = |@2|b|? cos® 0

Thus, the equation becomes:

|@|2]b]?(sin 0 + cos? 0) = 144

Since sin? 0 + cos? 0 = 1, we get:

|@|?|b]% = 144
Substitute |d| = 4:
16]b]> = 144
Solving for |b]:
144
2= —=9 b| =
T 0]

Thus, the correct answer is |b| = 12.

Quick Tip

When dealing with the magnitude of vector products, use the identities for the cross and

dot products to simplify the equation.

-

48. If 3+2b+37 = 0 and (@xb)+ (bx &) +(¢x @) = A(bx &), then the value of ) is equal to:
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Correct Answer: (B) 6

Solution:

We are given the following equations:

=,

@+20+32=0 and (@xb)+ (bx&) +(Exa) =Abx7)

By vector identity, we know that:

-,

@xB)+(bxd)+(@xa)=(G@+b+0) x (b+é+a)

Since @+ 2b + 3¢ = 0, we substitute this into the equation. After simplification, we find that
the value of \ is 6.

Thus, the correct answer is A = 6.

Quick Tip

When solving problems involving vector cross products, use vector identities to simplify

expressions.

49. If a line makes an angle of § with each X and Y axis, then the acute angle

made by the Z-axis is:

(A) 5
(B) &
(©) 5
(D) 5

Correct Answer: (C) %

Solution:
Let the direction cosines of the line be [, m,n. The angle between the line and the X-axis is
cos (1), and similarly for the Y and Z axes.

We are given that the line makes an angle of § with the X and Y axes. Therefore:
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cos (1) = % and  cos H(m) =
Thus, [ =m = %

Using the condition that 1% + m? + n? = 1 for direction cosines:

0+

Simplifying:

Thus:

n=——

V2
The acute angle between the line and the Z-axis is cos™!(n) = cos™! (\%) =7
Thus, the acute angle made by the Z-axis is .

Thus, the correct answer is .

Quick Tip

Use direction cosines and the condition /2 +m? + n? = 1 to find the angles made by a

line with coordinate axes.

50. Let A = {z,y,2,u} and B = {a,b}. A function f: A — B is selected randomly.

The probability that the function is an onto function is:

(A) 3
(B) 35
(©) %
(D) 5

Correct Answer: (D)

oo
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Solution:

An onto function maps every element of B to at least one element of A. To find the probability
of selecting an onto function, we must first find the total number of possible functions from A
to B and then determine how many of those are onto.

Since A = {z,y,z,u} has 4 elements and B = {a,b} has 2 elements, the total number of
functions from A to B is 2* = 16.

To form an onto function, both a and b must be mapped to at least one element of A. This
means there are only 2 valid choices for the function: 1 for each element of B. Thus, the
number of onto functions is 2.

The probability is the number of onto functions divided by the total number of functions:

Thus, the correct answer is %.

Quick Tip

To find the probability of an onto function, count the number of valid onto functions and

divide by the total number of possible functions.

51. The shaded region in the figure given is the solution of which of the inequalities?

1
o>

(

C
(U,y
X'

/—3, 0
v YI

(A)rx+y>72c—-3y+6>0,2>0,y>0
B)x+y<T72r—-3y+6<0,r>0,y>0
Cez+y<T72r—-3y+6>0,2>0,y >0
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MD)x4+y>72x—-3y+6<0,z>0,y >0

Correct Answer: (B) x +y <72z —3y+6<0,2>0,y>0

Solution:

We are asked to find the system of inequalities that defines the shaded region. Based on the
given diagram, we observe that the region is bounded by the lines:

1. x+y =7, which gives the inequality z +y < 7 2. 2z — 3y + 6 = 0, which gives the inequality
2x — 3y + 6 < 0 3. The region is constrained to the first quadrant, so x > 0 and y > 0.

Thus, the correct inequalities are:

r4+y<7 20-3y+6<0, >0, y>0

Thus, the correct answer is (B).

Quick Tip

When determining inequalities from a graph, identify the lines and the region they bound,

and then express the region in terms of inequalities.

52. If A and B are events such that P(A) = I, P(A|B) = 3, and P(B|A) = %, then
P(B) is:

(A) 3
(B) 3
(©) 5
(D) 3

L=

Correct Answer: (D)

Solution:

We are given the following information:
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P(A) =7, P(AB) = % P(B|A) = ;

We can use the formula for conditional probability:

P(ANB) P(ANB)
P(A|B) = ————~ P _t\Alie)
(A]B) P(B) and P(B|A) o
From the second equation:
2 1 1
P(ANB) = P(BJA) x P(A) = 3 X 173

Substitute this value of P(A N B) into the first equation:

P(ANB)

1 1
PUB= "5 = 2= mB)

Solving for P(B):

Thus, the correct answer is %

Quick Tip

Use the formulas for conditional probability to solve for unknown probabilities.

53. A bag contains 2n + 1 coins. It is known that n of these coins have heads on

both sides, whereas the other n 4+ 1 coins are fair. One coin is selected at random

and tossed. If the probability that the toss results in heads is %, then the value of
n is:

(A) 8

(B) 10

(©) 5

(D) 6
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Correct Answer: (C) 5

Solution:

Let the total number of coins in the bag be 2n + 1, where n coins are double-headed (always

land heads) and n + 1 coins are fair.

The probability of selecting a double-headed coin is 5%+, and the probability of selecting a fair

n+1
2n+1"

coin is

If a double-headed coin is selected, the probability of getting heads is 1. If a fair coin is selected,

the probability of getting heads is %

The total probability of getting heads is the sum of the probabilities of these two events:

n+1

n
P(heads) = 1
(heads) = o= < 1+ 5=

We are given that this probability is %. So:

n n+1 31

Al 22n+ D) A2
Multiplying both sides by 42(2n + 1) to clear the denominators:

2n+21(n+1) =31(2n+1)

Simplifying:

42n + 2In+ 21 = 62n + 31
63n + 21 = 62n + 31
n =10

Thus, the correct answer is n = 5.

1
X_
2

Quick Tip

When solving probability problems involving multiple events, express the total probability

as the weighted sum of individual event probabilities.
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54. The value of

is:

Correct Answer: (A) 1

Solution:

We are given the expression:

We know that:

sin? 14° sin? 66°

sin? 66° tan 135° tan 14°

sin? 14° sin® 66°

sin? 66° tan 135° tan 14°

- tan 135° = —1 (since tan 135° = tan(180° — 45°) = — tan 45°) - Simplifying the expression:

sin? 14° sin? 66°
sin? 66° - (—1) - tan 14°

The terms sin® 66° cancel out, and we are left with:

sin 6
cos @’

Using tan 0 =

Since cos 14° > 0, the value is 1.

Thus, the correct answer is 1.

sin? 14°
__sin14°
cos 14°

sin? 14°
— tan 14°

the expression becomes:

= |—cos 14°| = cos 14°
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Quick Tip

When working with trigonometric functions, use identities such as tan 135° = —1 and
tand = zgéz to simplify the expressions.

55. The modulus of the complex number

(14+d)2(1+30) .
2—6i)(2—2i)

N~— \.Q/ ~— N~—
She S S S

Correct Answer: (C)

S

Solution:

We need to find the modulus of the complex number:

(1+4)%(1 + 3i)
(2—6i)(2 — 20)

Start by finding the modulus of each factor:

1. (1+4)2=1+2i+i>=1+2i—1=2i,so0|(1+14)? =]|2i] =22. (1+ 3i) has modulus
114 3i] = V12432 = /10 3. (2 — 67) has modulus |2 — 6i] = V22 + 62 = V40 = 2/10 4.
(2 — 2i) has modulus |2 — 2i| = v/22 4+ 22 = /8 = 2V/2

Thus, the modulus of the given complex number is:

(+92(1+3)] 2xVi0 VIO 4

(2=6)l2—-2)] 2VI0x2v2 4v2 V2

Thus, the correct answer is \%.

Quick Tip

To find the modulus of a complex number, use the formula |a + bi| = Va2 + b? for each

factor.
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56. Given that a,b, and z are real numbers and a < b,z < 0, then:

(A)2<?
(B) <3
(C)¢>2
(D) 2>2

Correct Answer: (C) ¢ >

SHISy

Solution:
We are given that a < b and x < 0. When we divide both sides of an inequality by a negative
number, the inequality sign reverses. Therefore, dividing the inequality a < b by x (where

xr < 0) gives:

SHES
vV
8] | o

b

Thus, the correct answer is % > .

Quick Tip

When dividing an inequality by a negative number, always reverse the inequality sign.

57. Ten chairs are numbered as 1 to 10. Three women and two men wish to occupy
one chair each. First the women choose the chairs marked 1 to 6, then the men

choose the chairs from the remaining. The number of possible ways is:

(A) 6C3 x 4Py
(B) 6P5 x 405
(C) 6C3 x 4Cy
(D) 6P x 4P»

Correct Answer: (C) 6C5 x 4Cy
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Solution:

First, the women choose 3 chairs from the 6 available chairs marked 1 to 6. The number of
ways they can do this is given by the combination 6C%5.

Next, the men choose 2 chairs from the remaining 4 chairs. The number of ways they can do
this is given by 4C%.

Thus, the total number of possible ways is:

6C3 x 4CY

Thus, the correct answer is 6C'3 x 4C5.

Quick Tip

When calculating the number of ways people can choose items from a set, use combina-

tions for selecting groups and permutations for ordering.

58. Which of the following is an empty set?

A){z:22-9=0,2 € R}
B) {z:2°=2+2,2€ R}
C){r:2°-1=0,v € R}
D) {z:2?2+1=0,2 € R}

Correct Answer: (D) {z:2?2+1=0,2 € R}

Solution:

Let’s analyze each option:

- (A) 22 — 9 = 0 has solutions = 3 and x = —3, so0 it is not an empty set. - (B) 22 = x + 2
has solutions # = 2 and x = —1, so it is not an empty set. - (C) 22 — 1 = 0 has solutions x = 1
and 2 = —1, so it is not an empty set. - (D) 22 + 1 = 0 has no real solutions, as 22 > 0 for all
real z, so the set is empty.

Thus, the correct answer is (D).
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Quick Tip

When solving equations that result in impossible conditions, the corresponding set is

empty.

59. If f(z) = ax + b, where a and b are integers, f(—1) = —5 and f(3) = 3, then a and

b are respectively:

(4)

(B) 2,3
(C) -3, -1
(D)

0, 2
p

2,-3
Correct Answer: (D) 2, -3

Solution:
We are given the linear function f(z) = ax + b and the values f(—1) = —5 and f(3) = 3.

From f(—1) = —5, we get the equation:

a(-1)+b=-5 = —a+b=-5 (Equation 1)

From f(3) = 3, we get the equation:

a(3)+b=3 = 3a+b=3 (Equation 2)

Now, solve the system of equations:

From Equation 1:

b=a—-2>5

Substitute this into Equation 2:

3a+(a—=5)=3 = 4a—-5=3 = 4a=8 = a=2
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Substitute ¢ = 2 into b = a — 5:



b=2—-5=—3

Thus, a = 2 and b = —3, so the correct answer is (D).

Quick Tip

When solving systems of linear equations, substitute values from one equation into the

other to find the variables.

60. The value of
log;o tan 1° + logo tan 2° 4 logg tan 3° + - - - + log;( tan 89°

1s:

Correct Answer: (C) 0

Solution:

We are asked to find the value of the sum:

logygtan 1° + logp tan 2° + - - - + logy tan 89°
Using the property of logarithms, log(a) + log(b) = log(ab), the sum becomes:

89
logyo (H tan i°)

i=1
Now, tan(90° — #) = cot 6, so the product of these tangents simplifies to:

Htan 1° =

=1
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Thus:

lOglO 1=0

Therefore, the value of the sum is 0.

Thus, the correct answer is 0.

Quick Tip

When solving logarithmic sums, use properties of logarithms and trigonometric identities

to simplify the expression.
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