DAYM2-DIFF-2425-ASM-SET 2-MATH
Suggested solutions
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2. y= 1n(4x3 + 5x2)
dy  12x2+10x
dx  4x3 +5x2

B 12x + 10
©4x2 +5x

3. y=log,(2+e¥)
_ In(2+e*)

a In2
dy 1 2e*
dx  In2 2+e2x

282x
C (2+e*)In2
4. y=+xe ™
= xze
d 1
ay = 5% 2e73X +x%e_2x(—3)
1
-3x
=e — —3vx
[z
5. Inx+Iny =2x%+3x(x +y)
Inx +1Iny = 5x% + 3xy
1 1 dy dy
-+ —-X-—==10x+3y +3x—
x y dx Ty xdx
1 dy 1
—=3x]—==10x+3y - -
(y x)dx ey X
1—3xyxd_y:10x2+3xy—1
y dx X
dy _ y(10x% +3xy — 1)
dx x(1=3xy)
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6. ln(xzy) = 4x> — 10y

1 2 dy 2 dy
xTy (ny +x a) =12x° - lOa
1
(—+1o)d—y:12x2—%
y dx x
1+10y)\dy 12x°-2
y de X

dy 2y(6x’ - 1)

dr — x(1+10y)

1
7. Iny=2Inx+3InGr-1) - (=) - 1n(9 +4x2)

1 2 1
2,30

dy x?e*(3x-1)? l2
x

dc  Norax?

< N 1 8x
y dx x 3x-1 319 +4x2

9 B 8x
3x =1 3(9+4x3?)

2 4 1
8. Iny=3In(r+4)+3In(5+20) - 3 In(2e™ + 3x)

lxdy—2 3 +4 2 1{6e3*+3
y o dx 3\3x+4) 3\5+2x) 3|23 +3x

dy  3/(3x+4)2(5+2x)*

2 8 2e3% +1

+ —
dx 2e3* +3x 3x+4  3(5+2x) 2e3% +3x
9. Iny =InxIn(xtanx + e*)
1 dy 1 tanx + x sec’ x + e~
—x 2= —In(xtanx + e*) + Inx X amrrrseerre
y dx x xtanx + e*
dy _ (xtanx + &¥)0¥ [(x sec? x +tanx + ¢*) Inx N In(x tan x + e¥)
xtanx + eX X
10. sinxy = ln(x2 + 2)
cos + dy 2x
X XxX— | =
TV T 2
cos dy + y cos 2x
X Xy— Xy =
Yax Y YT e
dy 2x-— (x*+2)ycosxy
COSXy— =
TR 4y x2+2
dy 2x- (x2 +2)ycosxy
dr ~ (x2+2)xcosxy

11.

In(siny) = cosxy +3

cosy dy . dy
siny dx Sy (y xdx)

d
(coty +x sinxy)ay = —ysinxy

dy ysinxy

dx coty +xsinxy
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12. y¥ =2cos(x +y)

d d
3yzay = 2sin(x +) (1 + ay)

[3y? + 2sin(x + y)] jx—y = -2sin(x +y)
dy 2sin(x +y)

dx — 3y2+2sin(x +y)

13. sinx?y — cos y = 3x>
dy . dy
2 2
2xy + + . 6
cosx”y ( Xy +Xx ) siny X

d
(x% cos x?y +sin y)ay = 6x — 2xy cos x>y

d_y _ 6 —2xy cosx?y

dx  x2cosxZy+siny

1
14. % = E(5)(2 +2x)_%(10x+2)

= (5x+ 1)(5x2 +2x) 2
d? 1
5)2) =5(5x% + 2x)_% +(5x+1) (—5
= (5% +2x) "2 [5(5x% + 2x) — (5x + 1)?]

= —(5x% +2%)72

15. ay = 2xe* +x2e* (2x)
=2~ (x +x%)

— = 2~ (2x) (x +x%) + 2€x2(1 +3x%)

&

= 2e% [(2x2 +2x%) + (1 +3x2)]

=2e% (2x* + 52 + 1)

16 % =e¢2 (—%) cosg +e 2 (— s1n§) (%)
1 _x X
=3¢ 2 (cos—+s1n§)
d?y 1 < 1 x xy 1 _xf 1.
@=—§e 2 (—5) (cos—+s1n§)—§e 2 (—Esm—+—cos—
I _x X . X . X X
=7¢ 2 [(cos§+sm§)+(sm§—cos§)]
I _x . x
=5e 2smi
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Y . —sinx
— =cosxIn(cosx) + sinx -
dx cos X

= cosx In(cos x) — sinx tan x
2
Y _ sl X . 5
— = —sinx n(cosx) +cosx - —cosxtanx — sinx sec” x
dx cos x

17.

= —sinx [ln(cos x)+ 1+ 1 +sec? x]

= —sinx [ln(cos x) +sec’x + 2]

5 @ jx_y:5(2x+3)4.2(2x—1)—(2x+3)(2)

2x — 1 (2x —1)2
_s (2x+3)4. -8

2x—1) (2x-1)2
_ —40(2x +3)*
o (2x=1)8

0 2= a0+ 3)*2r - 1)
% =-160(2x +3)3(2)(2x = 1) —=40(2x + 3)*(-6) (2x - 1) 77 (2)
=160(2x +3)*(2x = 1)77 [-2(2x — 1) + 3(2x +3)]

=1602x +3)*(2x = )7 (2x + 11)

19. (a) y=ln(1+x2)—ln(1—x2)
d_y_ 2x B -2x
dr  1+x2  1-x2
_ 2x(1 —x) +2x(1 +x?)
T (1=x2)(1+x?)

A
1=t
) d2_y _ 401 —x*) = dx(—4x3)
dx? (1—x%)2
_4Gxt+ 1)
S (1-x)?
20. % = +xe_4x(—4)
= e (1 - 4x)
2
% = e (A)(1 = 4x) + e (=4)
= —4e ¥ [(1 - 4x) + 1]
=8¢ ¥ (2x—1)
d’y  dy
e P

= [8e™™(2x = )] +3 [ (1 — 4x)] — dxe™
= e ™ [8(2x = 1) +3(1 — 4x) — 4x]

— _Se—4x
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dy 1 1 3
21. a=;-;+lnx(—2x )
=x3(1-2Inx)
d? 2
Y 3yt —2mnx) #4732
dx? X
=—x"*[3(1 -2Inx) +2]
=—x*5-61Inx)
d?y  _ dy
2
X @ + S.Xa +4y

=x? [-x7*(5 - 6Inx)| +5x [x (1 - 2Inx)| +4x* Inx
=x2[-(5-6Inx) +5(1 —2Inx) +4Inx]

=0
d 3
22. ayzix% lnx+x% P
1
= 5x%(31nx+2)
d’y 1 1 1(3
E)z) = ZX_%(3IHX+2) + EX% ()_C)

= 32 [(3lnx +2) +6]

4
1 1
=Zx 2(3Inx +8)
d>y  dy
2
—2 _8x—2+9
w2 a7

1
= 422 [Zx—%(31nx+8) +9x2 Inx

1
- 8x [Ex%(3 Inx +2)

=x2 [(3Inx +8) —4(3Inx +2) +91Inx]
=0

d
23. ay = —2x73 cosx +x7%(—sinx)
= —x"3(2cosx +xsinx)

d?y B
dx?

= x4 [3(2cosx +xsinx) — x(—2sinx + sinx + x cos x)]
2

3x7#(2cosx + xsinx) — x> [~2sinx + sinx + x cos x]

= x"*(4x sinx — x* cosx + 6 cos x)

d? d
xza)zj +4xay + (x> +2)y
=x2 [x_4(4x sinx — x
2

Zcosx+6 cosx)] +4x [—x_3(2 COSX + X sinx)] +(x®+2)x % cosx

=x? [(4x sinx — x% cosx + 6cosx) —4(2cosx + x sinx) + (x% +2) cosx]

=0

DAYM2-DIFF-2425-ASM-SET 2-MATH-MS-5 5

M

1A

1A

IM

1A

1A

M

1A

1A



25.

a:9X2—8X
d2
) 18y -8
dx2
ey d
= 25)2)+an+”’1)1

= x> (18x — 8) + kx(9x* — 8x) + m(3x” — 4x?)
= (18 + 9k + 3m)x> + (=8 — 8k — 4m)x*

We have 18 + 9k +3m =0and -8 — 8k —4m = 0.

Solving, we have k = —4 and m = 6.

d .
(a) Ey =e*sinx + e* cosx

= e*(sinx + cos x)
y . .
—= = ¢*(sinx + cosx) + e*(cosx — sinx)
dx2

=2e% cosx

(b) 0= —= — k= +2y

0=2e"cosx — ke*(sinx + cosx) +2e” sinx

=e*[(2—-k)cosx+ (—k +2)sinx]
We have 2 — k = 0.
Thus, k = 2.
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k-1 L
26. (a) (1)-: (;“_’1) S l(l_(l");’l)(l)

A A
S olx-1) \x-1 (x=1)2
-2

—ky— =
G+ DG -1
_ 2ky
1—x2
Ay 2kE - 2ky(-2x)
M@= -
2k d_y 4kxy
_l—xzdx (l—xz)2
(x? —1) +2(x+k)—
2k dy 4kxy
=(x? - )[ +(1—x2)2 +2(x+ k)
_ ok 2ky B Adkxy  4dkxy  4k%y
a 1-—x2 1-x2 1-x2 1-x2
=0
0+1\~
b) y=|—
(b) y (0_ 1)
= (-D*
dy|  _ 2k(=D*
T 1-0
=2k(-1)*
d?y _ 2k
— —[2k(-1)F] +
|, 1
16 = 4k>(-1)*

We have k being an positive even number and 4k* = 16.

Thus, k = 2.
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