Cfe AH Mathematics

Unit 1 Practice Course Assessment Paper 2

1. Find % and simplify as far as possible :

(a) y= ta.n-l(ex)

In(sinx)

() x=32-3t", y=-20+ 4173

@ y=x"

2
+3x—-2
@ (a) Opbtain partial fractions for E—L

x? +3x+2°
2x2+3x—2 8
(b) Hence show that J —————dx =1+ 4ln(——)
1 x“°+3x+2

U5 o
@ Use integration by parts to prove that jox“e dc = e—2.

1
@ Use the substitution x = 1 — sint to evaluate J' —éx———
] (2x - xz)

NN

. dy 2y’ -1
@ ‘Solve the first order differential equation Ei— e 4 , and find the

6xy*
particular solution, given that y =2 when x = 5.
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Solve the differential equation
dy
D)= -3y=(x+1)*
(x )dx Jy=(x+1)

given that y = 16 when x =1, expressing the answer in the form y = f(x).

7} Find the general solution of the differential equation

2
d’y  dy
—+2—+5y=4cosnx.
dx*® dx

Hence determine the solution which satisfies v(0) = 0 and 3’(0) = 1.



(ot 1AM Pochie (ourse Assesswunt Voper 2.
Mok, dcheme.

4 simplifies

4 marks

Qu Marking Scheme Illustration of evidence
Give 1 mark for each - for awarding a mark for each »
la ans : — 5
1+e J J
1 . 1 — (,x).= -1f x
. knows to use the chain rule . T (e )dx (tan (e ))
1
2 . . -1 x 2
. differentiates tan (e ) . 1+ e
o3 completes simplification o3 = 52
l+e
3 marks
b | ans: (14 x)cotx — 23|n(smx)
(1+x)
(14 x)? 22X _ 21 + x)In(sinx)
o knows to use the quotient rule o SIx -
(1+x)
.2 differentiates In(sinx) o2 Z9% _ cotx
sinx
3 differentiates (1+ x)* 3 2(1 +x)
4 simplifies 4 (14 x)cotx — 231n(smx)
(1+x)
4 marks
1c ans: —¢
I - ; ; I dx _ -5 dy -4
. know to differentiate x and Yy W.r.t. t . P 6t +12¢™ and e -6t - 12t
@
o2 know how to find ol o2 D _ dt
dx dx  dx
dt
Es2 1
} 3 differentiates expression o3 le_ts
6t +12¢
—6t(t +217
o4 simplifies 4 ( 5 ) =t
6(r+2:7°)
4 marks
1d | ans : d—y=x"(lnx+1)
dx
ol knows to use logarithmic differentiation ol Iny = In x* = xInx
o2 know to differentiate Iny implicitly 2 i%
y
3 know to differentiate xInx by prod. rule 3 Inx + 1

4 ynx+1)= x*(Inx + 1)




4 4

ans : 1+——-—
x+2 x+1
ol knows to divide first
2 knows how to find partial fractions

3 knows how to find A and B
4 finds A and B

! ____ 4
(x+2)(x+1)
) 4 A _ B
= +
(x+2)(x+1) x+2 x+1
3 4=AGx+ 1) +Bx+2)
A A=-4,B=4

Give 1 mark for each »

5 in P_F" S . S
. express in P.F’s. 12 i
5 marks
b ans: Proof
ol knows how to integrate 44 ol 4ln(x +2)—4In(x +1)
x+2 x+1
+2
o2 simplifies 2 x+ 4ln( a )
x+1
4 3
o3 evaluates J3 2+4In 3] 1+4In 5
4 4 8
} . completes proof . 1+4ln ry
|' 4 marks
Qu Marking Scheme Illustration of evidence

for awarding a mark for each

ans : Proof

knows how to use integration by parts

ol [xze" ]:) - J(:er‘dx

integrates and evaluates

S marks

.2 . . . 2 2 x 1 _ x 1 _ 1 x
knows to apply integration by parts for . [x e ]o 2{[xe ]0 joe dx}
for a second time
o3 completes integration 3 [xze‘ —2xe* + 2e‘]:)
o4 completes the proof 4 [e]-[2]
4 marks
Qu Marking Scheme Illustration of evidence
Give 1 mark for each ¢ for awarding a mark for each -
/3
ans: —
0, Y
.l knows to find dx in terms of dt o dx = — cost dt
.2 finds (2x - xz) in terms of ¢ 2 (2x - xz) =cost
o3 changes the limits of integration 3 x= > =>t= % andx=1=>1=0
o4 forms a new integral & —J-,(: 1dt
6
5

T
05 [‘—t]; =
6



@ : y=[3x+l]3

ans
2
2
ol knows to separate the variables ol J6+a’y = jﬁ
2y’ -1 X
6y* dx

02 C —_— .2 3 —_

know f—z),}—_ldy and _[ . ln(2y 1) and Inx
3 simplifies ln(2y3 - 1): Inx + InA o3 2y’ -1 = Ax

A knows how to find A, putting x=5,y=2| 4 A=3
l

o changes subject to y o5 y= [3x2+ 1]3
S marks
d
® ® o+ D -3y = @4 1)
dx
dy 3 3
- - = + 1
de x + ly (x )

Integrating factor:

sinceJ- 1dx = 3In(x+1).

x +
Hence the integrating factor is (x + 1)

1 dy 3
x+ 1DPdx (x+1

v =1

y = l6whenx = 1,502 = 1+ ¢ = ¢ = 1. Hence

y=(+1f



2

%’+2%+5y=4cosx

AEism* +2m+ 5 = 0
=>m=-]1+2

C.F.isy = e*(4 cos2x + B sin2x)
ForPlL tryf(x) = a cosx + b sinx

F(x) = —asinx + b cosx
S'(x) = —acosx - b sinx
Thus
(4a + 2b)cosx + (4b — 2a) sinx = 4 cosx
=a=2b=10b=4
= b=%anda =%
¥(x) = (4 cos2x + Bsin2x)
+2(2 cosx + sinx)
YO =0=2A4+¢=0=4=-4
Y (x) = ¢*(-24sin2x + 2Bcos2x) —
e (4 cos2x + Bsin2x) + ¥(cosx — 2 sinx)
YO =1=2B-4+%= B = -}

y= j—o(—S cos2x — sin2x)

+§ (2cosx + sinx)

1 for auxiliary equation
1 for roots

1 for form of complementary function

1 for derivatives

. Use of a wrong
1 for substitution PI loses 2 of
these 3 marks.
1 for values
1 for value of 4
1 for derivative
1 for value of B
1 for final statement
Total 10




