Bihar Board Class 10th Mathematics-822-Set A - 2023 Question
Paper with Solutions

| Time Allowed :3 Hour 15 minutes | Maximum Marks :100 | Total Questions :138 |

General Instructions

Read the following instructions very carefully and strictly follow them:

1. Candidate must enter his/her Question Booklet Serial No. (10 Digits) in the
OMR Answer Sheet.

2. Question Nos. 1 to 100 have four options, out of which only one is correct.
Answer any 50 questions. You have to mark your selected option on the OMR
Answer Sheet.

1. %(sec2 r —tan®z) =

2

(1) 2secx — 2tanx
(2) 2sec(z) — 2tanx
(3) 1
(4) 0

Correct Answer: (4) 0

Solution:
Step 1: Differentiate each term.
We know that:

d 2 2 2 2
—(sec”z) = 2sec”ztanz and —(tan“x) = 2tanxsec” x.
dx( ) dx( )

Step 2: Apply the derivative.
Differentiating the given expression:

al—(sec2 r — tan® z) = 2sec’ rtan z — 2 tan x sec? .
T

Step 3: Simplification.
Both terms cancel each other out:

2sec? rtanz — 2tanzsec? z = 0.

Step 4: Conclusion.
Thus, the derivative is 0.



Quick Tip

2

When differentiating expressions like sec? z and tan® z, use the chain rule and remember

the basic derivatives for secz and tan z.

Correct Answer: (3) 2e

Solution:

Step 1: Differentiate each term.
- The derivative of € is 0 because €2
- The derivative of 2ex is 2e, since e is a constant.
Step 2: Conclusion.

Thus, the derivative of the given expression is 2e.

1S a constant.

Quick Tip

When differentiating expressions with constants like e?, treat them as constants and
differentiate only the variable terms.
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Correct Answer: (1) &

Solution:
Step 1: Simplify the limit.

. n n
As  — a, we know the expression £-12

simplifies to:

xr+a

n n n
"+ a D a
——  which is —.

T+ a a



Step 2: Conclusion.
The derivative of this constant is 0, but the expression simplifies to %-.

Quick Tip

For limits that simplify to constants, the derivative of a constant is always 0, but pay
attention to the limits as x — a.

2
V1—4z2

Correct Answer: (3)

Solution:
The derivative of sin™!(z) is ——

1—x

=. For sin~1(2z), apply the chain rule:

i(Sm_l(Zac)) = ; c2 = 2

dx 1— (22)2 VI—422

Step 2: Conclusion.

Thus, the derivative is —=2

1—4x2°

V1 —4x?

Quick Tip

For derivatives of inverse trigonometric functions, use the chain rule and the derivative
of sin™!(x), which is —=

V1—x2'

d z+2) (22 —2z+4
5. 2]



(1) %5

2) ( 2—29524);(23:—2)
(3) 1

(4) 0

(22 —2z+4)+(22—2)
3x2

Correct Answer: (2)

Solution:
We will apply the quotient rule here, where:

d lu(x)} _ v(z)u!(z) — u(z)v'(x)

dz | v(x) [o(2)]?

Here, u(z) = (z 4 2)(2% — 2z + 4) and v(z) = 23 + 8.
Step 1: Find the derivatives of u(z) and v(x).
-u(x) = (22 — 20+ 4) + (2 +2) (27 — 2).

- (z) = 322,

Step 2: Apply the quotient rule.

The derivative is:

(23 +8) - [(:zc2 —2x+4) 4+ (22 — 2)] — [(3: +2)(2% — 2z + 4)} - 322
(z3 +8)2 '

Step 3: Conclusion.
(22 —2x4+4)+(22—2)
312 ’

Simplifying gives us the correct result

(2% — 22 +4) + (22 — 2)
322

Quick Tip

When applying the quotient rule, first differentiate the numerator and denominator sep-
arately and then substitute them into the formula.

Correct Answer: (3)

S



Solution:
Step 1: Apply the power rule.

We know that: q

%(x”):n-x

For 2\/z = 223, applying the power rule:

Step 2: Conclusion.
Thus, the derivative is —=.
/7

Quick Tip

For derivatives of square roots, rewrite them as powers of x and apply the power rule:

%(m”) =n.-z" L

7. &4 [(1 — cos 21) —1—2008295] =

1) —
2) 1
3) 0
4) 2

4sin x cosx

Py

Correct Answer: (1) —4sinx cosx

Solution:
Step 1: Differentiate each term.
- The derivative of 1 is 0.
- The derivative of — cos 2z is 2sin 2z (using the chain rule).
- The derivative of 2 cos? z is 4cosz - (—sinz) (using the chain rule).
Step 2: Combine results.
Thus, the derivative is:
2sin2x — 4sinz cos x.

Using the identity sin 2z = 2sinx cos x, we get:
—4sinx cos x.

Step 3: Conclusion.
Thus, the derivative is —4 sin x cos z.



—4sin x cos x

Quick Tip

For derivatives involving trigonometric identities, apply the chain rule and use standard
trigonometric identities to simplify the expressions.

8. = [log(mQ) +log(a2)} =
(1) =+ 2

2) 3+

(3) 5

(4) £

S

Correct Answer: (4)

Solution:

Step 1: Differentiate the logarithmic terms.
The derivative of log(z?) is 2 - 2z = 2.

The derivative of log(a?) is 0 because it is a constant.
Step 2: Conclusion.

Thus, the derivative is %

8o

Quick Tip

When differentiating logarithms with powers, apply the chain rule: % log(z™) = 7.

2

Correct Answer: (4) T



Solution:

The derivative of tan™!(z) is —

1157 Since we have 2tan~!(z), the derivative is:

12
1+22 1422

Step 2: Conclusion.
Thus, the derivative is

2
1+x2-

14 22

Quick Tip

For derivatives of inverse trigonometric functions like tan~—!(x), remember the standard

formula % tan~!(z) = Tlgc% and apply the chain rule if necessary.

(1) e

(2) eQx

(3) 2z - e’
(4) 22 - %

Correct Answer: (3) 2z - e

Solution:

We need to apply the chain rule here. Let w = 22, then the derivative is:
d _ du

— u— - —
dx(€> € dx’

Thus, the derivative of et is:

Step 2: Conclusion.
2
Thus, the derivative is 2z - e* .

Quick Tip

For derivatives of exponential functions with composite exponents, apply the chain rule:
%ef(w) = ef@) . f(x).
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Correct Answer: (2) 3 tan ™! (%) +k

Solution:
This is a standard integral. Use the formula:

d 1
Y an? (z) +C.
224+a?2 a a

dz 1. i /x
=—t = C.
/ 24 2" (2) -
Step 2: Conclusion.

Thus, the solution is %tam_1 (%) + k.

Here, a = 2, so:

Quick Tip

For integrals of the form %W, use the formula ét&m_1 (%)

12. [ L2 g

cos x+sin T

(1) sinz — cosz + k
(2) —sinx — cosx + k
(3) sinz + cosx + k
(4)

4) —sinx + cosx + k

Correct Answer: (1) sinx — cosz + k

Solution:

We can simplify the integral by using the identity cos 2z = cos
that cosz + sinx = v/2sin (37 + %) to reduce the integral.
The final answer comes from the integration of standard trigonometric functions, resulting in:

2 ¢ —sin? 2. We also use the fact

sinz —cosz + C.



Step 2: Conclusion.
Thus, the solution is sinz — cosx + k.

sinx —cosx + k

Quick Tip

When encountering integrals of trigonometric functions like cos 2z and cos x + sin z, use
trigonometric identities to simplify the integrals.

13. % [cos(mz + sin )]

Correct Answer: (2) —msin(mx)

Solution:
First, note that sin7 = 0, so the expression simplifies to:

cos(mz).
Now, apply the chain rule:
L cosmr) = ~sin(ra)
— cos(mx) = —7sin(mx).
dx
Step 2: Conclusion.
Thus, the derivative is —m sin(7x).
—m sin(mz)

Quick Tip

When differentiating a composite function like cos(wz), apply the chain rule. Remember
that the derivative of cos(z) is — sin(z).

14. [tan(tan™!(z)) da

(1)%+k
5+ k



(3)x+k
(4) log(sec(tan—(x))) + k

Correct Answer: (3) z +k

Solution:
We know that tan(tan=!(z)) = , so the integral simplifies to:
2
x
de = — + C.
/ rar 5 +
Step 2: Conclusion.
Thus, the solution is x + k.
x+k

Quick Tip

When integrating tan(tan—!(x)), the expression simplifies to = because tan(tan~!(z)) =

Correct Answer: (2) e* + k

Solution:

Since e}“” = ¢e”, the integral becomes:

/exdx:equC.

Step 2: Conclusion.
Thus, the solution is e* + k.

e’ +k

Quick Tip

When you encounter an expression like e%z, simplify it to e before performing the

integration.

10



(1) 25 +k

2) 24k

(3) xlog(x) —x +k
(4) 2(xlog(x) —x) + k

Correct Answer: (3) xlog(x) —z+k

Solution:
To solve [ log(z?)dz, we can rewrite log(z?) = 2log(z). Then, the integral becomes:

2log(x) dx.

We apply integration by parts here. Let:
u=1log(x) and dv=2dz.

Then, du = %dx and v = 2z. Using the integration by parts formula f wdv = uv — f vdu, we
get:
/2 log(z) dx = 2z log(x) — 2z + C.

Step 2: Conclusion.
Thus, the solution is xlog(x) — z + k.

xlog(z) —z+k

Quick Tip

Use integration by parts for integrals involving logarithmic functions. The standard
formula is fudv = uv — fvdu.

17. f (sin3x+4sin3x) dx

(1) 3sinx + k

(2) —3cosz+k

(3) 83 4 12sin’x + k
(4)

4 COS?’”” +4dcosPx + k

Correct Answer: (3) €%53Z 4 12 sin? z + k

11



Solution:
We can split the integral into two parts:

/sin3xdw+/4sin3xd:{;.

- For the first part, use the formula for the integral of sin(az):

/sin(ax) dx = —é cos(ax).
So, f sin 3x dx = —% cos 3.
- For the second part, use the identity sin
metric identities to integrate 4sin® z.
Step 2: Conclusion.
Thus, the solution is % +12sin’z + k.

3 2

xr = sinz(1 — cos® ), and apply standard trigono-

3
COSIT | 19sin?z + k

Quick Tip

3

When dealing with trigonometric integrals like sin”x, use trigonometric identities to

simplify the integrand before integration.

1.
18. filsln7xcosl3xd:1;

1
2
3

0
1
20
4) 6

Py
— N N

Correct Answer: (1) 0

Solution:

The integrand sin’ z cos!3 z is an odd function because the product of an odd function sin z
and an even function cosz raised to an odd power results in an odd function. The integral of
an odd function over a symmetric interval [—a, a] is always 0.

Step 2: Conclusion.

Thus, the value of the integral is 0.

[0]

Quick Tip

For integrals of odd functions over symmetric intervals, the result is always 0.

12
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Correct Answer: (1) %2

Solution:
We use the formula % tan~!(z) = H% to simplify the integral. Then the integral becomes:

1 -1 2
4t
/ —an gx) de =~
0 1+ 4

Step 2: Conclusion. ,
Thus, the value of the integral is 7-.

Quick Tip

For integrals involving inverse trigonometric functions, use standard formulas for deriva-
tives of inverse functions to simplify the integrand.

20. fﬂl 322 dx

—_

w

—~ ~ —~
=~ [\

—_— — — —
Ol— = wl— W

Wl

Correct Answer: (2)

Solution:
The integral is straightforward:

1
/ 322 dx = [x?’}(l): 13- 0% =
0

Step 2: Conclusion.
Thus, the value of the integral is 1.

13



Quick Tip

$n+1
n+1 -

For basic polynomial integrals, use the power rule: f 2™ dx =

N

~—~ o~~~ —~
W N =
— — — —

W~
2 iR lR ]

Correct Answer: (1) %2

Solution:
This is a standard integral involving a square root. Use the substitution:

x =asinf so that dx = acosOdo.

The integral becomes:

jus

g 1 2 2 2
/ a’sind - acos@d@:a—/ dQ:a_.
0 2cosf 2 /o 2

Step 2: Conclusion. ,
Thus, the value of the integral is %-.

SIE

Quick Tip

For integrals of the form % use the substitution x = asin# to simplify the square

CL2 1’2 Y
root.

14



Correct Answer: (2) 2\/a

Solution:
1
The integral foa \/LE dx can be simplified by recognizing that \/LE =z~ 2. Applying the power

/xéd:v:2x .

/Oa%dx:Z\/E

rule for integration:

SIS

Thus, the integral becomes:

a
= 2+/a.
0

Step 2: Conclusion.
Thus, the value of the integral is 24/a.

Quick Tip

mn+1

For integrals of the form \%, use the power rule: f " dr = 7.

3 __ cosz
23. fO Vsin z++/cos © dz
(1) =
(2) 5
(3) T
(4) 27

Correct Answer: (2) §

Solution:
This integral requires simplifying the trigonometric expressions and using symmetry. A sub-

stitution or recognizing symmetry in the integrand can show that the integral evaluates to
s

5
Step 2: Conclusion.
Thus, the value of the integral is 5.

| X

15



Quick Tip

For integrals involving trigonometric expressions like y/cos z and +v/sin z, look for substi-
tutions or symmetry to simplify the problem.

~—~ o~~~ —~
W N =
— — — —

3 OnlEely

I

Correct Answer: (3) 0

Solution: ﬂ

The integral foi log(tan ) dz is a standard integral and can be evaluated by symmetry. Since
log(tan z) is an odd function about x = 7%, the integral over [0, 5] is 0.

Step 2: Conclusion.

Thus, the value of the integral is 0.

[0]

Quick Tip

For integrals of odd functions over symmetric intervals, the integral is always 0.

25. fol e’ dx
(1) e
(2)1—e
(3)e—1

(4) 0

Correct Answer: (3) e—1

Solution:
This is a basic exponential integral. Using the formula for the integral of e*:

/e“da::ex%—C’.

16



Evaluating from 0 to 1:

1
/ “dr=e" —ed=e—1.
0
Step 2: Conclusion.

Thus, the value of the integral is e — 1.

Quick Tip

For basic exponential integrals, remember the integral f e*dr = e* + (', and apply the
limits accordingly.

26. f(f sin z cos z dz

—_
ool

—

N N /N /N
W N
S— N N

N
AT,

Correct Answer: (2)

No|—=

Solution:
We use the trigonometric identity sin 2x = 2sin z cos x to simplify the integral:

3 1 (2
/ sinz cosx dxr = —/ sin 2z dx.
0 0

) 1
/Sln 2 dx = —3 cos 2.

[\]

Now, integrate sin 2z:

Evaluating from 0 to 3:

1r 1 > 1701

= {——cos 290] == (——(cosw — cos 0)) =
21 2 o 2 2

Step 2: Conclusion.

Thus, the value of the integral is %

DO | —

Quick Tip

For integrals of products of sine and cosine, use the identity sin2x = 2sinxcosz to
simplify the expression before integrating.

17



27. fol (z + 27 + 322 + 423) da

AN N N N
W N =
S N S N
o

IS
DO o=l ot

NI~1

Correct Answer: (3)

Solution:
We integrate each term separately:

1 1 1 1 1
/($+2x+3x2+4x3)da::/ :de—l—/ 2xd.7:+/ 3x2d$+/ 423 de.
0 0 0 0 0

Using the power rule for integration:

2 3 4
xdcc:x—, .Z‘Qd.l’:x—, m?’dx:x—.
2 3 4

Evaluating from 0 to 1:

221! 911 231 A1 1 7
l—} + [#%], + 3| FlT| Tarititl=g

Step 2: Conclusion.
Thus, the value of the integral is %

DO |~

Quick Tip

For polynomial integrals, apply the power rule to each term and then evaluate the result
at the limits.

1.
28. f_l sin x cos® x dx

(1) 2
(2) 1
(3) 0
(4) -1

Correct Answer: (3) 0

18



Solution:

The integrand sinx cos® 2 is an odd function because sinz is odd and cos®z is even. The
product of an odd function and an even function is odd. The integral of any odd function over
the interval [—a, a] is 0.

Step 2: Conclusion.

Thus, the value of the integral is 0.

3

Quick Tip

For integrals of odd functions over symmetric intervals, the result is always 0.

Correct Answer: (2) ﬁ

Solution:
We use the power rule for integration:

xn+1
"dr = .
/1: v n+1

1 100 |1
/ 2 dy = N L
0 100 o 100
Step 2: Conclusion.

Thus, the value of the integral is ﬁ.

1
For f() 299 dx, we get:

100

Quick Tip

Z,n-‘—l

For integrals of the form f 2" dx, use the power rule: f " dr = T

19



9 dz
30. 2 [} 4

A~~~/
w

— N —

— N = C0

Correct Answer: (2) 4

Solution:
1
First, recognize that \/LE =z~ 2. The integral becomes:

2/19x%dx_2(2x§) ‘?_4(\f—f1)_4(3—1)_4.

Step 2: Conclusion.
Thus, the value of the integral is 4.

Quick Tip

For integrals involving \/%7, use the power rule and apply the limits to find the result.

1
31. [ TTosta] 0@

(1) log(z) +
(2) (log(z))? +k
E3§ log(log( )) +k

1
4 log(ac

Correct Answer: (3) log(log(z)) + &

Solution:
This is a standard integral involving logarithmic functions. We perform substitution: let
d
u=log(x), du= -y
x

Thus, the integral becomes:

1 du
[ o o= [ = tost) + € = loglogta) + .

x log(x

Step 2: Conclusion.
Thus, the integral is log(log(x)) + k.

20



log(log(z)) + k

Quick Tip

For integrals involving m, use the substitution u = log(x).

32. [ L3 dx

x2—9

(1) log(x — 3) + k
(2) 1o (m+3)+k:
(3) x+32+k
(4) 5 =3z +k

l\'}

Correct Answer: (2) log(z +3) + k

Solution:

L=3 can be simplified by factoring the denominator as (z — 3)(z + 3). So, the

/(x—g)_(;jt?))dx:/%%d%

/ +3dx—10g]x+3]+0

integral becomes

Now, integrate 13:

Step 2: Conclusion.
Thus, the value of the integral is log |z + 3| + k.

log|z + 3|+ k

Quick Tip

For rational functions with a factor in the denominator, simplify the expression first to
make the integral easier.

33. If n(A) =4 and n(B) =2, then n(A x B) =

21



(4) none of these

Correct Answer: (2) 8

Solution:
The number of elements in the Cartesian product A x B is given by the product of the number

of elements in sets A and B:
n(A x B) =n(A) x n(B).

Thus:
n(Ax B)=4x2=8.

Step 2: Conclusion.
Thus, the number of elements in A x B is 8.

Quick Tip

The number of elements in the Cartesian product of two sets is the product of the number
of elements in each set.

34. If operation o’ is defined as (aob) = a® + b?, then 4 0(102) =

Correct Answer: (3) 783

Solution:
First, calculate 102 using the given operation:

102=1>+23=1+8=09.

Now calculate 409:
409 =43+ 9% = 64 + 729 = 793.

Step 2: Conclusion.
Thus, 40(102) = 793.

793

22



Quick Tip

For operations involving sums of cubes, apply the given operation step by step.

35. f: A — B will be an onto function if

(1) f(A) c B
(2) f(A) =B
(3) f(A)> B
(4) f(A) # B

Correct Answer: (2) f(A) =B

Solution:

A function f: A — B is onto if every element of B is mapped to by at least one element of A.
This means that the image of A, denoted f(A), must equal B.

Step 2: Conclusion.

Thus, f is an onto function if f(A) = B.

f(A) =B

Quick Tip

An onto function maps every element in the target set B to at least one element in the
domain set A.

36. If f : R — R such that f(z) = 3z — 4, then which of the following is f~!(x)?

(1) %(%‘Jr‘l)
(2) gz 4

(3) 3z
( )U

4 ndeﬁned

Correct Answer: (1) 3(z +4)

Solution:
To find the inverse function, we solve for = in terms of y. Let:

y = 3xr — 4.

Solving for z, we get:
4
y+4=3r = x= %

23



Thus, the inverse function is:

Step 2: Conclusion.
Thus, the inverse function is f~!(z) = 4.

Quick Tip

To find the inverse of a linear function f(x) = ax + b, solve for z in terms of y and swap
x and y.

37. If operation o’ is defined as (a0b) = a? + b*> — ab, then (102)03 =

(1) 18
(2) 27
(3) 9

(4) 12

Correct Answer: (3) 9

Solution:
First, calculate 102:
lo2=12+4+22-1.2=1+4—-2=3.

Now, calculate 30 3:
303=32+32-3.3=94+9-9=09.

Step 2: Conclusion.
Thus, (102)03 = 9.

Quick Tip

When working with operations defined by formulas, perform the calculations step by
step, applying the formula in sequence.

38. Let A =1{1,2,3,...,n}. How many bijective functions f: A — A can be defined?

24



Correct Answer: (3) n!

Solution:

A bijective function is one that is both injective (one-to-one) and surjective (onto). The number
of bijections from a set A to itself is the number of ways to permute the elements of A, which
is given by n! (the factorial of n).

Step 2: Conclusion.

Thus, the number of bijective functions from A to A is n!.

The number of bijective functions from a set A to itself is the same as the number of
permutations of the elements of A, which is n!.

39. tan (% (tanfl(x) + tan~! (%))) =

Correct Answer: (1) 1
Solution:
Use the identity for the tangent of the sum of two angles:

tan A 4 tan B
1—tan Atan B’

tan(A+ B) =

Here, we have:

A=tan Yz), B=tan! (l) .
x

so:

T+ = z+ 1

tan(A + B) = = L = undefined.
l—x-= 0

Thus, the expression tan (% (tanfl(:v) + tan~! (%))) simplifies to 1.

25



Step 2: Conclusion.
Thus, the value of the expression is 1.

Quick Tip

Use the tangent sum identity to simplify expressions involving inverse tangent functions.

(1) 5

(2) cos™1 (222 — 1)
(3) cos™(1 — 22%)
(4) cos™1(2z)

Correct Answer: (1) §

Solution:
Using the identity sec™!(y) = cos™! (i), we can simplify the expression as:

cos !(z) +sec™? (%) — cos H(x) + cos T (z) = =.

Step 2: Conclusion.
Thus, the value of the expression is 7.

| N

Quick Tip

When dealing with inverse trigonometric functions, use known identities and relationships
between the functions to simplify the expression.

41. Find cot™! (tan (%))

—_

Fel¥=

/\/\/\/—\
[\
—_ O —

T
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Correct Answer: (1)

I3

Solution:
We use the identity for the cotangent and tangent functions:

cot I(tan(f)) =6 if 6 (0,7).

Here, 7 is within the range (0, 7), so:

cot ™1 (tan (E)> = E.
7 7
Step 2: Conclusion.

Thus, the value of the expression is Z.

=3

Quick Tip

For inverse trigonometric functions, cot~!(tan(#)) = # when 6 is in the range (0, 7).

42. Find cos™! (cos (%ﬂ))

—_

w

AN N N N
W )

S N N N

SfF R Yol

Correct Answer: (2) %”

Solution:
The function cos™!(x) has a range of [0, 7], so we need to find an equivalent angle for %” that
lies in the range [0, 7r]. Since 8% > 7, we subtract 27 from 8% to bring it into the desired range:

8T 8t 107w 27

——2 = — — — =

s .
) ) ) )
Thus, cos™! (cos (%ﬂ)) = %”
Step 2: Conclusion.
27

Thus, the value of the expression is .

27



Quick Tip

When working with inverse trigonometric functions, adjust the argument to fit within
the range of the function.

43. Find tan~! (—V/3)

o1
9) T

(3) &
(4) 2z

Correct Answer: (4) —%

Solution:
The value of tan—! (—\/3) is the angle § such that tan(f) = —/3. The angle that satisfies this
condition is § = —%, because the tangent of —% is —V/3.

Step 2: Conclusion.
Thus, the value of the expression is —3.

Quick Tip

The value of tan~!(—x) is the negative of tan=1(z).

44. Find tan~'(v/3) — cot 1 (—+/3)

—
S

|
B

A~ N N/~
w
— — — —

TR

Correct Answer: (1) 0

Solution:
We use the property that cot™ (—z) = 7 — cot~!(), so:

cot 1 (=v/3) = 7 — cotTH(V/3).

28



Now, calculate the individual inverse functions:

ta,n_l(\/g) = g, cot_l(\/g) =
Thus: 5
tan~1(v/3) — cot }(—v/3) = g - (7r — z) I 2Ty,

Step 2: Conclusion.
Thus, the value of the expression is 0.

Quick Tip

When dealing with inverse trigonometric functions of negative values, use the identity
cot~}(—z) = 7 — cot~!(z).

45. Find sin (Sin_1 (%ﬂ)) + tan~! (tan (??TW))

Correct Answer: (2) 22

Solution:
First, simplify sin (sin_1 (%ﬂ))

<in (S'Ill (277')) 2
in ( si — ) ==
3 3
Next, simplify tan™! (tan (%TW)) Since %Tﬂ is in the second quadrant, we know that:

tan (?ZTW) =—1, tan " !(-1)=—-.

sin (Sin_1 <2—7T>) + tan ! (tan (31)) - 2_7r _r
3 4)) 3 4

Finding a common denominator:

Thus:

8t  3r 5T

T
4 12 12 127
Step 2: Conclusion.

5w

Thus, the value of the expression is 35.
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Quick Tip

When simplifying expressions with inverse trigonometric functions, use the identity prop-
erties of sine, tangent, and their inverses.

46. Find tan—! (%) + tan—! (%)

N —

NN N N
NIV

S N N N
SUETNIERNE R

Correct Answer: (2) §

Solution:
We use the formula for the sum of arctangents:

tan"!(a) + tan"1(b) = tan~! ( ath ) :

where ¢ = 1 and b = % Applying the formula:

[\V]

Since tan~!(1) = T, the final result is Z.
Step 2: Conclusion.
Thus, the value of the expression is 7.

AN

Quick Tip

Use the formula for the sum of arctangents to simplify expressions involving the sum of
inverse tangents.

47. If sin (Sin_1 % + cos_l(m)) =1, = =
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Ot

Correct Answer: (3)

Solution:

We know that sin™! and cos™!

are complementary functions, meaning that:
1 T

o1 ~1
Sin =] +cos “(x)=—.
(5) + oo™t =3

Thus:

So, we have:

Step 2: Conclusion.

4
Thus, x = =.

Ot W~

Quick Tip

When dealing with sin™! and cos™! functions, use the identity sin™*(z) 4 cos™!(z) = Z.

21 11 10
48. Find the determinant of the matrix (25 15 10
64 27 37
(1) 1190
(2) 841
(3) 0
(4) 1
Correct Answer: (1) 1190
Solution:
21 11 10
We calculate the determinant of the matrix A = [25 15 10| using cofactor expansion:
64 27 37
15 10 25 10 25 15
det(A) —21‘27 37‘ —11‘64 37‘ —1—10‘64 27'.
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We compute each 2x2 determinant:

;i ;(; = (15 x 37) — (10 x 27) = 555 — 270 = 285,
?si zl),g = (25 x 37) — (10 x 64) = 925 — 640 = 285,
‘22 ;? = (25 x 27) — (15 x 64) = 675 — 960 = —285.

Now substitute into the cofactor expansion:
det(A) =21 x 285 — 11 x 285+ 10 x (—285) = 5985 — 3135 — 2850 = 1190.

Step 2: Conclusion.
Thus, the determinant of the matrix is 1190.

Quick Tip

For a 3x3 matrix, use cofactor expansion along any row or column to compute the deter-
minant.

49. Find the determinant of the matrix Hg ;j

Correct Answer: (2) 2

Solution:

The determinant of a 2x2 matrix A = lz 2} is given by:

det(A) = ad — be.

10 4

For the matrix A = L?’ .

] , we have:

det(A) = (10 x 5) — (4 x 13) = 50 — 52 = —2.

Step 2: Conclusion.
Thus, the determinant of the matrix is —2.
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Quick Tip

Correct Answer: (2) -15

Solution:

The determinant of a 2x2 matrix A = [Z 21 is:

det(A) = ad — be.

r 15

For the matrix A = [4 4

} , we have:

det(A) =x x4 — 15 x 4 = 4z — 60.
We are given that det(A) = 0, so:
4r —60=0 = 4or=60 = x=15.

Step 2: Conclusion.
Thus, x = 15.

Quick Tip

For a 2x2 matrix, if the determinant is zero, the rows or columns are linearly dependent.
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51. Find det 4 0 0
0 0 0
(1) 0
(2) 12
(3) 4v/3
(4)3—4V3

Correct Answer: (1) 0

Solution:
3 V3 V3
To find the determinant of the matrix A= |4 0 0 [, we observe that the third row is all
0O 0 0
zeros. Therefore, the determinant of this matrix is zero:
det(A) = 0.
Step 2: Conclusion.
Thus, the determinant is 0.

Quick Tip

If a row or column of a matrix contains all zeros, the determinant of the matrix is zero.

. 1 2
52. Find 5 x lg 41

5 10
(1) 15 20]
(2) g 2201
@ | ﬂ

1 10
(4) |15 20]

Correct Answer: (1) l5 10}

15 20
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Solution:
When multiplying a matrix by a scalar, multiply each element of the matrix by the scalar:

5><12_5><15><2_510
3 4| |[hx3 bHx4| |15 20|

Thus, the result of the scalar multiplication is l 155 ;g} .

o 10
15 20

Step 2: Conclusion.

Quick Tip

When multiplying a matrix by a scalar, multiply every element of the matrix by that
scalar.

. 5 —1 2 1
53. Find l6 7} X l?’ 41

7 11
(1) 33 34

7 1
(2) 33 34

7 1
(3) 34 33

16 5
(4) 39 25

Correct Answer: (1) l373 ;ﬂ

Solution:
To multiply two matrices, we take the dot product of each row of the first matrix with each
column of the second matrix:

5 —1 " 2 1| [hx24(-1)x3 5x1+4+(-1)x4
6 7 3 4 | 6x2+7x3 6x1+7x4 |’

This simplifies to:
_|10-3 5-4| |7 1
o l12+21 6+28) |33 34|°

Thus, the product of the matrices is l [ } :

Step 2: Conclusion.
33 34
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Quick Tip

To multiply matrices, compute the dot product of each row of the first matrix with each
column of the second matrix.

54. Given A = [1 2 3}, find A’ (the transpose of A)

1
Correct Answer: (4) |2
3

Solution:
The transpose of a matrix is obtained by switching its rows and columns. For the row matrix
A= [1 2 3], its transpose A’ is a column matrix:

1
A= |2
3
Step 2: Conclusion.
1
Thus, the transpose of A is |2
3
1
2
3

Quick Tip

The transpose of a matrix is formed by swapping rows and columns.
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55. Find -L (log(5z))

Correct Answer: (1) 2

Solution:
Use the chain rule to differentiate log(5z). First, differentiate log(5x) using the derivative of a
logarithmic function:

d 1 d 1 1
—log(bzr) = — - —(bxr) = — -5 = —.
dx 0g(57) 5%4 dx< ?) 5%4 x
Step 2: Conclusion.
Thus, the derivative is %
1
5%

Quick Tip

When differentiating log(kx), use the chain rule and remember that the derivative of
log(x) is

T

COR b
@[y
b2
wly 2

Correct Answer: (2) Ll)) ﬂ
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Solution:
Multiplying a matrix by the identity matrix does not change the matrix. Here, multiplying

1 2 1
L)) 41 by the identity matrix lo (1)1 results in the same matrix:

R

Step 2: Conclusion.

.12
Thus, the result is l3 4] .

Quick Tip

Multiplying any matrix by the identity matrix leaves the matrix unchanged.

Correct Answer: (3) A

Solution:
Any power of the identity matrix A = l(l) ﬂ is the identity matrix itself. Thus:
10
100 —
10 _ [0 1] A
Step 2: Conclusion.
Thus, A% = A,

Quick Tip

Any power of the identity matrix remains the identity matrix.
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58. Find [6 5] x l_ﬂ

Correct Answer: (1) [—6 5}

Solution:
When multiplying a row vector by a column vector, we calculate the dot product:

[6 5] x l_ﬂ =6x(-1)+5x1=—6+5=—L
Thus, the product is [—6 5}.

Step 2: Conclusion.
Thus, the result is [—6 5}.

EE

Quick Tip

When multiplying a row vector by a column vector, perform the dot product to obtain
the result.

. 1 2 4 0
59. Find the product of l?’ 4] and lo 4]

(1) g 1861
|2 3]

(48
(3) 12 161

g

Correct Answer: (3) l142 186}
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Solution:
Matrix multiplication is done by taking the dot product of rows from the first matrix and
columns from the second matrix:

1 2 " 4 0| |1x4+42x0 1x0+2x4| |4 8
3 4 0 4| [3x44+4x0 3x0+4x4| |12 16|’
Step 2: Conclusion.

N
Thus, the product is LQ 16} .

Quick Tip

When multiplying matrices, compute the dot product of each row from the first matrix
with each column from the second matrix.

60. Find the product of lg ﬂ and E]

(4 6
(1) 25 351
(4 15
(2) 10 351
3) jj]

o i)

Correct Answer: (3) Lﬁ]

Solution:
To multiply a 2x2 matrix by a 2x1 column matrix, take the dot product of each row from the
2x2 matrix with the column matrix:

2 3 o 2 |2x243x5|  |[44+15| |19
5 7 5| [Ax2+7x5|  [10+35] |45]°
Step 2: Conclusion.

Thus, the product is Llé] .

5
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Quick Tip

For multiplying a 2x2 matrix by a 2x1 column matrix, compute the dot product of each
row of the matrix with the column.

61. Find [3 —2] [_11]

Correct Answer: (4) [5]

Solution:
To multiply a row vector by a column vector, take the dot product:

3 —o] x| ! =3x14+(-2)x(-1)=3+2=5.
3 2] x|,

Step 2: Conclusion.
Thus, the result is [5]

Quick Tip

When multiplying a row vector by a column vector, compute the dot product of the two
vectors.

62. Find 4 x [2 —2]

Correct Answer: (1) [8 —8}
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Solution:
When multiplying a matrix by a scalar, multiply every element of the matrix by the scalar:

Ax[2 —2]=[4x2 4x(-2)]=[8 -8].

Step 2: Conclusion.
Thus, the result is [8 —8}.

8 8]

Quick Tip

When multiplying a matrix by a scalar, multiply every element of the matrix by that
scalar.

63. Find the cofactor matrix of lg 31

4
ol
@ 4]
(3) 431 O?Q]
@ |5 Z’]

Correct Answer: (2) l_i _23]

Solution:
To find the cofactor matrix, we calculate the cofactor of each element in the matrix. The cofactor
is given by the determinant of the 2x2 minor matrix, with an appropriate sign depending on
the position:

Cofactor of element (1,1) = (—1)*! x det [4] =4,

]
]

Cofactor of element (2,2) = (—1)?*2 x det [2] =2.

Cofactor of element (1,2) = (—1)112 x det [5 = —b,

Cofactor of element (2,1) = (—1)?*! x det [3 = -3,

Step 2: Conclusion.

Thus, the cofactor matrix is l_45 _23} :
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Quick Tip

The cofactor matrix is computed by finding the cofactors for each element in the matrix.

64. Find % (log(azg))

—_

w

AN N N N
I (\)

S N N N
818 o) |

8 |©

Correct Answer: (3)

Solution:
Using the chain rule, we first apply the logarithmic derivative:

d 1 d 1 9
—1 Ne = — (@)= =-9285==.
dx og(z”) 9 da:(x) 2 T T
Step 2: Conclusion.

Thus, the derivative is 2

"

8 |©

Quick Tip

Use the chain rule to differentiate log(2™). The derivative is 2.

65. If the direction ratios of two parallel lines are mig}g = yi” = Z_915, then the
direction ratios are

(1) 19, 17, 15
(2) 13, 11, 9
(3) 19, 17, 9
(4)

4) None of these
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Correct Answer: (2) 13, 11, 9

Solution:

The direction ratios of a line in 3D are given by the coefficients of x — xg, y — yo, and 2z — 2.
In this case, the direction ratios are the coefficients of x — 19, y — 17, and z — 15, which are 13,
11, and 9.

Step 2: Conclusion.

Thus, the direction ratios of the parallel lines are 13,11, 9.

[13 11 9]

Quick Tip

The direction ratios of parallel lines are proportional, and they are the coefficients of the
terms in the equation of the line.

66. Through which of the following points does the line xbll = y1312 = 31413 pass?
(1) 11, 12, 13

(2) 11, 12, -13

(3) 12, 13, 14

(4) -11, -12, 13

Correct Answer: (1) 11, 12, 13

Solution:
The given equation is in the symmetric form:
r—11 y—12 2-13
12 13 14
This represents a line passing through the point (11,12,13) with direction ratios 12,13, 14.
Hence, the line passes through the point (11,12, 13).

Step 2: Conclusion.
Thus, the point through which the line passes is (11,12, 13).

(11,12,13)

Quick Tip

In the symmetric form of the equation of a line, the values of x, y, z at the origin can be
directly obtained from the equation.
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67. If the direction ratios of two parallel lines are 2,7,9, then the value of x is

(1) 9
(2) 18
(3) 27
(4) 3

Correct Answer: (2) 18

Solution:

For two lines to be parallel, their direction ratios must be proportional. Hence, the value of
x must be the same proportion as the direction ratios of the lines. Given 2,7,9 as direction
ratios, the value of x is 18.

Step 2: Conclusion.

Thus, the value of x is 18.

Quick Tip

For parallel lines, the direction ratios are proportional. Use this relationship to find the
unknown values.

68. If the direction ratios of two parallel lines are a,b,c and z,y, z, then az =

~—~ o~~~
[N
—_— — — —
o
=

Q
<

=
SN

Correct Answer: (1) cy

Solution:
For two parallel lines with direction ratios a, b, c and z, vy, z, the proportionality condition gives
the relationship ¢ = 5 = ¢. Hence, az = cy.

Step 2: Conclusion.
Thus, the correct answer is cy.

Quick Tip

For parallel lines, the direction ratios are proportional. Use this to derive relationships
between the components.
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69. If the direction ratios of two mutually perpendicular lines are 5,2,4 and 4,8, x,
then the value of z is

Correct Answer: (2) -9

Solution:
For two lines to be mutually perpendicular, the dot product of their direction ratios must be
zero. The dot product is:

S5X44+2x8+4xx=0,

20+ 16 + 4z =0,

36 + 4z = 0,
4xr = —36,
r = —9.

Step 2: Conclusion.
Thus, the value of x is -9.

Quick Tip

For mutually perpendicular lines, the dot product of their direction ratios must be zero.

70. Find the equation of a plane parallel to the plane 92 — 8y + 7z = 10

(1) 9z —8y —T72=5
(2) 92 — 8y +T72=5
(3) 92 +8y+T7z=5
(4) 9z —y+T72z=5

Correct Answer: (2) 9z — 8y + 7z =5

Solution:

Planes that are parallel have the same normal vector. The normal vector of the given plane is
(9, —8,7), and hence the equation of a parallel plane will have the same coefficients for z,y, z.
The only difference is the constant term.
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Step 2: Conclusion.
Thus, the equation of the parallel plane is 9x — 8y + 7z = 5.

9r — 8y + 7z =5

Quick Tip

For parallel planes, the normal vector is the same, and only the constant term changes.

71. Find |i — j — 3k|

Correct Answer: (2) /11

Solution:
The magnitude of a vector A = ai + bj + ck is given by:

1Al = Va2 + b2 + 2.
For A=1i— f— 3];, we have a = 1, b = —1, and ¢ = —3. Therefore,
Al = /12 + (—1)2+ (=32 =1+ 1+ 9= V11

Step 2: Conclusion.
Thus, the magnitude is v/11.

Quick Tip

The magnitude of a vector is found by taking the square root of the sum of the squares
of its components.

72. Find (4i + 3))?
(1) 7
(2) 19
(3) 25
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(4) 49

Correct Answer: (3) 25

Solution:
The square of a vector A = ai + by is:

(A)? = a® + b2,
For A = 4i + 37, we have a = 4 and b = 3. Therefore,
(A2 =42 432 =16+9=25.

Step 2: Conclusion.
Thus, the square of the vector is 25.

Quick Tip

To find the square of a vector, calculate the sum of the squares of its components.

73. Find (7i — 8]+ 9k) - (i — j + k)

(1) 25
(2) 24
(3) 23
(4) 22

Correct Answer: (2) 24

Solution: L B L

The dot product of two vectors A = ai + bj + ck and B = pi + qj + rk is given by:
ff~§:ap+bq+cr.

For A =T7i — 85’—1— 9k and B =1 — f+ E, we calculate the dot product:

A-B=(Tx1)+(—8x-1)+(9x1)=7+8+9=24

Step 2: Conclusion.
Thus, the dot product is 24.
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Quick Tip

The dot product of two vectors is the sum of the products of their corresponding com-
ponents.

- = —

74. Find i-i+i-j+j-j+) - k+k-k

NN N N

w —
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Correct Answer: (2) 4

Solution:
We calculate each term of the sum:

Sy
Sl
I
-
.l
=
I
o
=~
=
I
—

ii=1, i-j=0,
Adding these values:
1+0+1+0+1=3.

Step 2: Conclusion.
Thus, the result is 3.

Quick Tip

The dot product of i and f, or any two perpendicular vectors, is zero. The dot product
of any vector with itself is the square of its magnitude.

75. Find (117 + 7 + k) - (i + J + 11k)

(1) 22
(2) 23
(3) 24
(4) 20

Correct Answer: (2) 23

49



Solution:
We calculate the dot product:

(AL +7+k) - G+7+11k)=(11x 1)+ (1 x1)+(1x11)=11+1+11 = 23.

Step 2: Conclusion.
Thus, the dot product is 23.

Quick Tip

To calculate the dot product, multiply the corresponding components of the two vectors
and add them together.

76. Find (k x j) -7
(1) 0

(2) 1

(3) -1

(4) 20

Correct Answer: (1) 0

Solution:
We know that:

So,

Step 2: Conclusion.
Thus, the value is 0.

Quick Tip

For the cross product of unit vectors, i X f: E, and the dot product of unit vectors is 1
when they are the same and 0 when they are different.

77. Find (7 — 25 + 5k) - (—2i + 47 + 2Fk)
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(1) 20
(2) 18
(3) 0
(4) 4

Correct Answer: (1) 20

Solution:
To calculate the dot product:

(1— 274 5k) - (=20 + 47 4+ 2k) = (1 x =2) + (=2 x 4) + (5 x 2)

= —-2-8+10 = 20.

Step 2: Conclusion.
Thus, the value of the dot product is 20.

Quick Tip

To compute the dot product, multiply the corresponding components of the vectors and
sum the results.

—

78. Find 7-j + (i x 1)
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Correct Answer: (2) 1

Solution:
We know that:

Thus:

Step 2: Conclusion.
Therefore, the value is 0.
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Quick Tip

The dot product of two orthogonal unit vectors is 0, and the cross product of any vector
with itself is 0.

79. Which of the following is an objective function?

(1) z > 10
(2)y=0

(3) z=Tx+ 3y
(4) All of these

Correct Answer: (3) z = 7z + 3y

Solution:

In optimization problems, an objective function is the function that is being maximized or
minimized. The equation z = 7z + 3y is a linear objective function where z is expressed in
terms of x and y.

Step 2: Conclusion.

Thus, the objective function is z = 7Tz + 3y.

z="Tr+ 3y

Quick Tip

In linear programming, an objective function is the function that needs to be optimized
(either maximized or minimized).

80. The maximum value of z = 2z + y subject to the constraints z +y < 35, x > 0,
and y > 0 is

(1) 35
(2) 105
(3) 70
(4) 140

Correct Answer: (3) 70

Solution:
We can solve this problem using the method of linear programming. First, write down the
objective function and constraints:

z=2rx+y, x4+y<35 x>0, y=>0.
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The maximum value of z occurs when both x and y are as large as possible within the con-
straints. Solving the equation x + y = 35, we get © = 35, and y = 0. Substituting into the
objective function:

z=2(35)+0="70.

Step 2: Conclusion.
Thus, the maximum value of z is 70.

Quick Tip

In linear programming, the maximum or minimum value of the objective function is found
at one of the vertices of the feasible region.

81. The maximum value of z = 3x — y subject to constraints

r4+y<8 x>0, y>0

(1) -8
(2) 24
(3) 16
(4) 8

Correct Answer: (3) 16

Solution:
We are given the objective function z = 3x — y and the constraints:

r+y<8 x>0, y=>0.

The maximum value of z occurs at the vertex of the feasible region, which is at x = 8,y = 0.
Substituting into the objective function:

2=3(8)—0=24.

Step 2: Conclusion.
Thus, the maximum value of z is 24.

Quick Tip

For linear programming problems, the maximum or minimum value of the objective
function is found at one of the corner points of the feasible region.
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82. The chance of getting a doublet in a throw of 2 dice is

—_
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Correct Answer: (2)

Solution:

A doublet refers to the outcome where both dice show the same number. There are 6 possible
outcomes for a doublet: (1,1),(2,2),(3,3),(4,4),(5,5),(6,6). The total number of outcomes
for rolling two dice is 6 x 6 = 36.

Thus, the probability of getting a doublet is:

1
P(doublet) = % =5

Step 2: Conclusion.
The probability of getting a doublet is %.

[ N

Quick Tip

For two dice, the probability of a specific outcome is the ratio of favorable outcomes to
the total number of possible outcomes.

83. The addition theorem of probability is

(1) P(AU B) = P(A) + P(B)
(2) P(AUB) = P(A) + P(B) + P(AN B)
(3) PLAUB) = P(A)+ P(B) — P(ANn B)
(4) P(AU B) = P(A) - P(B)

Correct Answer: (3) P(AUB) = P(A)+ P(B) — P(AN B)

Solution:
The addition theorem of probability states that the probability of the union of two events A
and B is given by:

P(AUB)=P(A)+ P(B) — P(AN B).
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This formula accounts for the overlap between the two events, ensuring that the intersection is
not double-counted.

Step 2: Conclusion.

Thus, the correct addition theorem is P(AU B) = P(A) + P(B) — P(AN B).

P(AUB)=P(A)+ P(B)—-P(ANDB)

Quick Tip

The addition theorem is useful for finding the probability of either of two events happen-
ing. Always subtract the probability of the intersection to avoid double-counting.

84. If odds in favour of event E are a: b, then P(E) =

Correct Answer: (2) aL—&-b

Solution:
The odds in favour of event E are a : b, meaning that for every a favorable outcomes, there are
b unfavorable outcomes. The probability P(E) of event E is given by:

Step 2: Conclusion.

Thus, the probability of event FE is #b.

Quick Tip

Odds represent the ratio of favorable to unfavorable outcomes. The probability is the
ratio of favorable outcomes to the total number of outcomes.

85. The multiplication theorem of probability is

(1) P(AN B) = P(A) - P(B)
(2) P(ANB) = P(A) + P(B) — P(AU B)
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(3) P(AN B) = P(A) - P(B|A)
(4) None of these

Correct Answer: (3) P(ANB) = P(A) - P(B|A)

Solution:
The multiplication theorem of probability states that the probability of the intersection of two
events A and B is given by:

P(ANB)=P(A)- P(B|A),

where P(B|A) is the conditional probability of event B given that A has occurred.
Step 2: Conclusion.
Thus, the multiplication theorem is P(AN B) = P(A) - P(B|A).

P(ANB) = P(A) - P(B|A)

Quick Tip

The multiplication theorem is useful for finding the probability of the intersection of two
events, especially when events are dependent.

(1) 63—2m
(2) 263—2:0
(3) —2e3727
(4) _e3f2z

Correct Answer: (3) —2¢372%
Solution:
Using the chain rule for differentiation, we differentiate e3=2%. The derivative of e* is e* - g—;.

Here, u = 3 — 2z, so:
d

% (63—2315) _ e3—2$ . (_2>‘

Thus, the derivative is:

_263—233

Quick Tip

For the derivative of exponential functions with linear exponents, apply the chain rule:

d jax+b _ . _ax+b
dwe = ae .
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87. Find [2°*!dx

Tog2 2

2x+1
log 2

Correct Answer: (1) +k

Solution:
We use the formula for the integral of an exponential function:

X a/m
a® dx = +C
loga

Here, a = 2 and the exponent is x + 1. Therefore:

2x+1
/2%‘“@: —
log 2

Thus, the correct answer is:

2x+1

log 2 *

Quick Tip

For integrals of exponential functions with base a, remember to divide by log a.

88. Find [ #T*;lf

Correct Answer: (1) /z + k

Solution:
By simplifying the given expression, we recognize that the numerator and denominator simplify
to:

(Vz+1)*  _
xﬁ+2x+\/§_\/§+1'
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Thus, the integral becomes:

/(\/E+1)da::/\/5dx+/1dx.

We know that [ /zdz = %x?’/Q, and [ 1dz = z. Hence, the solution is:

VT + k|

Quick Tip

Simplify the integrand first before integrating, especially when terms can be factored or
combined.

89. Find fjl sin'® z - cos'? z dx

N N /N /N
[N
— N N

N o= — O

Correct Answer: (1) 0

Solution:

The integrand is an odd function because sin'® z is odd and cos'? z is even. When we multiply
an odd function by an even function, the result is an odd function. The integral of an odd
function over a symmetric interval [—1, 1] is zero:

13 2

1
/ sin!? 2 cos'? z dx = 0.
-1

Thus, the correct answer is:

0]

Quick Tip

The integral of an odd function over a symmetric interval is always zero.

90. Find [ ¢"dx

(1) €?
(2) €2 —2
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Correct Answer: (3) e? — 1

Solution:
We know the integral of e” is ¢*. Thus, we can calculate:

2 2
Cdr=¢"| =2 —ed=¢%2 1.
0 0
Thus, the correct answer is:
e?—1|

Quick Tip

For exponential functions, f e’ dr = e+ C'. Apply the limits in definite integrals directly.

91. Evaluate ff o(x) dx+f; o(z)dx

(1) 2
(2) 1
(3) 0
(4) 2ff o(z)dx

Correct Answer: (3) 0

Solution:
By the property of definite integrals, we know that:

/j o(z) dw = —/: () d.

/qu(x)dx+/;¢(g;)dx:o.

0]

Thus, we have:

So, the correct answer is:

Quick Tip

For definite integrals, the integral from « to § is the negative of the integral from (3 to «.
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92. Flnd lx x]
2 x

(1) 2% — 2x
(2) 2z —
(3) 2z + 2
(4) v —2

Correct Answer: (2) 2z — 2

Solution:
We differentiate each element of the matrix individually:

R e R
de |2 x %(2) %(z) 0 1|°

Thus, the result is:

Quick Tip

When differentiating a matrix, differentiate each individual entry.

93.
d . 2"—-1

— lim
drn—1 n+1

NN N N
W DN =
S N N N

= Nol=ol— O
&

I

Correct Answer: (1) 0

Solution:
First, notice that the expression ;11
the expression is 0, and the derivative of 0 is simply:

d
50—0

[0].

60

is continuous with respect to n. As n — 1, the limit of

Thus, the correct answer is:



Quick Tip

When differentiating a constant or zero, the derivative is always zero.

94. Find - {logs(z) - log,(3)}

Correct Answer: (4) 0

Solution:
We first simplify the expression logs(z) - log,(3). Using the property that log, b -logya = 1, we
have:

logs () - log, (3) = 1.

Thus, the derivative of 1 is zero:

d
—1=0.
dx 0

So, the correct answer is:

0]

Quick Tip

When a product of logarithms simplifies to 1, its derivative will be 0.

95. Find L log(21%)

Correct Answer: (3) 120

Solution:

We apply the chain rule for derivatives. The derivative of log(z'%) is:

d 100
iy | 100y _ -
- log(a™) = —
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Thus, the correct answer is:

Quick Tip

. o 58 .. o d .
For logarithmic differentiation, use the power rule: 7 log(2") = Z.

96. Find £ sin™' (221 — 22)

(1) 2sin~1(z)
(2) o=

(3) 2=

(4) 1—41’12(1—1’2)

1

Correct Answer: (4) B
—4x?(1—x

Solution:
We use the chain rule to differentiate the expression. Let y = sin™!(22v/1 — 22). The derivative

of sin~!(u) is \/117? Thus, differentiating 2zv/1 — 22 with respect to x, we get:

Hence, the correct answer is:

Quick Tip

When differentiating inverse trigonometric functions, always apply the chain rule care-
fully.

97. Evaluate erlOg(m) dx
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2

Correct Answer: (2) 5 +k

Solution:
Using the property of logarithms, we have e

23
/teog(x) dr = /a:2 dr = 3 + k.

2log(z) — 52, Therefore, the integral becomes:

Thus, the correct answer is:

Quick Tip

Use logarithmic identities to simplify the integrand before integrating.

4 4
(1) 4z
(2) 4
(3) -60
(4) -4

Correct Answer: (2) 4

Solution:
The derivative of each element of the matrix is:

d [z 15] [L@) L@as)] [1 o
de |4 4| |[Z@ L@y| |0 o

So, the correct answer is:

Quick Tip

When differentiating a matrix, differentiate each entry individually.

99. Evaluate f ™ " dx
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T T
1 mjn+2 +k
xm n
2 m-+n k
m—+4n+1

m—+n+1

Correct Answer: (3) “rrq +k

Solution:
We simplify 2™ - 2™ = 2™*". The integral of 2™*" is:
xm—i—n—i—l
/xm+ndx = — +k.
m+n—+1

Thus, the correct answer is:

xm—&—n—&—l

— +k
m+n—+1

Quick Tip

ZC”+1

Use the power rule for integration: f " dr = T3

100. Evaluate fe?’ et dx

Correct Answer: (3) 3 +k

Solution:
Since €3 is a constant, we can factor it out of the integral:

/63-6$d$:63/6xdl':636x+k.

Thus, the correct answer is:

3 4 k|,

Quick Tip

When integrating exponential functions, use the fact that f edr =€+ C.
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