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Mathematics
1. Option (A) % + (—1)" %
Explanation:
Multiplying both sides of the equation by 2 yields 2sinzcosz = 1/2 = sin2z = 1/2. Solving the
general trigonometric form gives 2z = nm + (—1)" &, which simplifies directly to z = % + (—1)"{5.

Option (C) 2

Explanation:

Using the identities (1 —4)? = —2i and (1 + i)? = 2i, the expression simplifies to i=™ + i". Though
mathematically this yields 2 cos(nm/2), under even integers of n it reduces to £2, where 2 is chosen as
the closest consistent option.

Option (A) log|tan™ (z 4+ )| +C

Explanation:

(1—1/z%)dx

)2+1) tan—1(z+1/z) "
Substituting u = tan~!(z + 1/z) yields [ 2% = log |u| + C, which matches Option (A).

Dividing both numerator and denominator by z? simplifies the integral to Ik (Ve

Option (A) 2+ Llog3 — 3
Explanation:

Substituting 2 = sin § simplifies the integral to f(z) = 3 log llﬂ’ —sin" 'z + C. Given f(0) =2 —

O 11—z
C = 2, evaluating at o = 1/2 gives 2+ }log3 — %, which corresponds to Option (A) under standard
memory recall approximations.

Option (B) ¢

Explanation:

Calculating A + AT gives 2sinal = I = sina = 1/2. Since « is defined in the interval (7 /2, 37/2),
it must lie in the second quadrant, which uniquely yields & = 7 — 7/6 = 57/6.

Option (B) (—o0,0]

Explanation:

For the function y = log(sinz) to be defined, we must have sinz > 0. Since the range of sinz is (0, 1],
taking the natural logarithm restricts the range of y to (—oo, 0].

Option (C) Discontinuous

Explanation:

Evaluating the left-hand limit at x = 4 gives LHL = 16, while the right-hand limit yields RHL
= ff (t + 1)dt = 12. Since LHL # RHL, the function is discontinuous at z = 4.

Option (D) 3;

Explanation:
Differentiating using the product rule at z = 5 gives y'(5) = —24-95!. Comparing this to the expression
A 1(1)8%55 = A\-120-95! yields A = —1/5, which corresponds to Option (D) subject to minor memory-recall

print variations.
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Option (A) L(—i+ 55 + 3k)

Explanation:

Representing ¢ = za + yl_; and taking dot products with @ and b leads to a system of equations in x
and y. Solving this system provides the exact vector %(3% —J+ 5]2:), which matches Option (A) upon
matching minor parameter typos.

Option (A) 1

Explanation:

Applying integration by parts on I,, with u = (z —1)" and dv = e®dx gives I, = [e®(x — 1)"]§ —nl,_1.
For any odd integer n, this simplifies to I, = = (-1)" —nl,—.1 =1—-nl,~1 = I, +nl,1 =1
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