1
1. arctan (Tg) =30
cos(300) = \/?5

2

(\/W—a) _3

2. lim

x—0 X

lim

x—0 x—-0

TETa-3 (L exTa-3)
(—x )= lim p]
e X

Differentiating the numerator using chain rule:



d 9
L (Voxta-3)= ——
dx( xra ) 2V9%x + a

i %(\/9x+a—3) — i 9 _ 9
! = am (2\/9x+a) ~2va

a
)

1st Case:

V1 —x2
1—x%2>0
x? <1
-1<x<1

. . 1t 1,
Since the domain of sin™" x = [-1,1], == 1S the correct answer.

. arctan (x?
lim (—())
x—0 \x arcsin (x)

Applying L' Hopital's rule:

2 4 t. 2
lim (arctan- (x )) - lim ?ix(arc an(x?))
x—0 \x arcsin (x) x-0 \ ~(x arcsin (x))



d ur

- (arctan(U) = ——
d . ur
o (arcsin(U) = New

2x
xt+1

d t 2y —
a(arc an(x*) =

a4 (arcsin(x) = L
dx V1-x2

d . _ 1 .
= (x arcsin(x)) = x(—m) + arcsin(x)

lim (arctan (xz)) - lim 2x
x—0 \x arcsin (x) - x—-0 \ (x*+1) (L + arcsin (x))
V1-x2

Simplifying:
2x B 2xV1 — x?
(x* + 1)(\/% + arcsin (x)) B (arcsin(x) V1 — x2 + x)((x* + 1))

Applying L' Hopital's rule:

lim ( 2xV1-x? ) — lim dix(Zx\/l—xZ)
x—0 \(arcsin(x)vV1-x2+x)((x*+1)) x—0 %((arcsin(x)mﬂc)((x4+1)))

d 2(=2x2 + 1)
g (B/1=7) = T
= ((aresin(@) VI =22 + 0)((x* + 1)) = (x* + 1) <= ((aresin(x) VI — 22 +x) +

% (x* + 1) (arcsin(x) V1 — x2 + x)

= (CTSI) | 9)(x* + 1) + (aresin(x) VI — 22 + x)(4x%)



;_x ((arcsin(x) 1 —x2 + x)((x* + 1))

—5x5 arcsin(x) + 4x3 arcsin(x) + 6x*,/1 — x2 — xarcsin(x)

= Ny + 2
lim < 2xV1 — x2 )
x-0 \ (arcsin(x) V1 — x2 + x)((x* + 1))
2(=2x%2+1)
= lim 1-—x?
x50 | —5x5 arcsin(x) + 4x3 arcsin(x) + 6x%y/1 — x2 — xarcsin(x) + 2
Vi

Substituting x with 0:

2(—2x02+41) 2
V1-02
—5%05 arcsin(0)+4+03 arcsin(0)+6%0%,/1—02—0*arcsin(0) L 2=2
V1-02

}Ci_l}?) (arctan (xz)) _2_ 1

x arcsin (x) 2

Sin(arctan(3)+arctan(2)) = sin(arctan(3))*cos(arctan(2)) +
cos(arctan(3))*sin(arctan(2))

Let arctan(3) =x
tan(x) =3

Letarctan(2) =y
tan(y)=2

Sin(arctan(3)+4arctan(2)) = sin(x)*cos(y) + cos(x)*sin(y)



Sin(arctan(3)+arctan(2)) =

V2
2




6. Jim, (xn(1+2) = Jlim (35 n(1+))

Applying L'Hopital's rule:

1 d 1
In(1+2) —((n(1+=)
lim X |\ = lim dx ( x)
X dx (x)

d(l)_—l
dx \x) ~ «x2

Solve % (ln (1 + i))

Applying chain rule:
_L*i( l)_L*__l_ -1
T 14x dx x) T 1+x x2 7 x(x+1)

. 1\ _ . [0+
Jim, (stnC1-+) = 1 (2552

x

1
ln(l + _) X
. X s
xgr;noo 1 - xl—1>r—noo (x + 1)
x
Applying L' Hopital's rule:
d
x 7 ()
lim (x n 1) = lim ddx
X——00 X—>—00
. a(x + 1)
Zx X 1
d 1
a(x + 1)



7 b e*
) fa 1+e2X

Applying U-substitution:

u=e*
du
dx

_fb e* ,du
T Ja 14u2 ex

f du
1+ u?

du
1+u?

But [ = arctan (u)

=arctan(e”®)

b e* b
Ja — = arctan(e ){a

= arctan(e?)- arctan(e%)

lim (f;’ f(t)dt) — lim (ff f(t)dt)
x—a fx) x—a f(x)

But [ f(t)dt = f ()

Applying L' Hopital's rule:

a d
- d
- (fa f(t)dt> i [ E ;f f(t)dt)
e\ SO ) e S ()
=lim (M);f(a)=0

x—a \f1(x)

Thus lim (

x—-a

Lff(t)dt) _
f ) 0

9. T(B)=1@Vb+b)=b>



2

AD)=2 [ Jy=2*

3

4 3

= h2
3

*yé{g

3
(T _y. [ b2
hm (A(b))_zl,‘i% (11,%)
3

alw
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10. lim (x(aal‘c - 1)) = lim <

X— 00

Rk

Applying L' Hopital's rule:

1 d 1
] ax—1 ) %(ax -1
lim = lim | =———
X dx (x)

af 1 1

—<ax—1> axIn(a) 1

ol = —2—=axIn(a)
i) e

9}1_130 (w_lc ln(a)) =In(a)*1

lim (x(a% - 1)) =1In (a)

X—00



