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A-Level Gnit Test 1: integration e
1. Find the exact value of y = 2 — %ex when is bound by x =0and x =1In 2 3
2a. Sketch the curve y = e* — a where a is a constant and a > 1. 4)

Show on your sketch the coordinates of any points of intersection with the coordinate axes and the equation of any
asymptotes.

b. Find, in terms of a, the area of the finite region bounded by the curve y = ex — a and the coordinate axes. (2)
c. Given that the area of this region is 1 + a, show that a = 2, 3)

12
(2x+1)3"

3. The diagram shows part of the curve with equation y =

VA

g
X

@]

Find the area of the shaded region bounded by the curve, the coordinate axes and the line x = 1. (5)
3x%-5 .
4. Integrate =1 with respect to x (7)
. 2 2x%-7x+7
5. Find the exact value of | Sy dx (8)
6. Evaluate [ Y2 dx (3)
' 0 2x2-8
7. Integrate cos (2x — 1) with respect to x. 2
8. Integrate cosec%x cot ix with respect to x. (2)
9. Evaluate [ sin 2x dx (3)
10. Evaluate ffseczl%x dx (3)
4
11a. Express tan®x in terms of sec x. 1)
b. Show that [ tan®x dx = tanx — x + ¢ 2)
12. Find [ sinx cos x dx (2)
13. Find [(secx — tanx)? dx (3)
z CcoSs 2x
14. Evaluate fg“ sy dx (4)
15. Evaluate [#(1 — 2sinx)* dx 4)

Total marks: 60




Mark Scheme

1.
In2, 1 ., ., _ 1 _,xqIn2
Jo “2—5e¥dx=[2x—3e”] 0 M1
=(2In2-1)_(0_%) M1
=21In2 % M1
2a.
Shape M1 Yy A
Intercepts M1 M1 /
Asymptotes M1 >
) (Ina, 0) x
0,1-4a)
] y=-a
2b.
-f(:na(e"x —a)dx = —[e*— ax]lrz)a M1
=-[@—alna)—-(1-0)]=1-a+alna M1
2cC.
l-a+alna=1+a M1
aln ﬁz 2a M1
Ina=2
a=e’ M1
3.
[, 12(2x + 1)~% dx M1
=2 x (—6)(2x + 1)-2](1) M1
_ -3 1
B [(2x+1)2] 0 M1
=—2—(-3) M1
=2 M1
3
4,
39622-5=A+L+L M1
x<—=1 x+1 x—1
3x2 =5=AX+1D(x-1)+B(x-1)+C(x +1) M1
Letx=-1
-2=-2B M1
B=1
Letx=1
-2=2C M1
C=-1
Coefficients of x?,
A=3 M1
3x2-5 1 3
fxz_ldx—f3+m—;dx M1
=3x+In|x+ 1| —In|lx — 1|+ ¢ M1

%
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5

.29622—7x+7:A+L+L M1
X<“—2x-3 x—=3 x+1
2x2 = 7x+7=Ax-3)(x+1)+B(x+1)+C(x-3) M1
Letx=3,
4=4B M1
B=1
Letx=-1,
16 =-4C M1
C=-+4
- 2
gt);el;f|0|ents of x7, M1
2 2x%-7x+7 _ (2 1 4
Jo Fompema 9% = Lo 24— O M1
:[2x+|n|x—3|—4|n|x+1|]g M1
—@4+0-4In3)-(0+In3-0)
=4-5In3 M1
6.
1 3
Jo g X M1
—E[l n|ﬂ|] 1
"2l xs2ld
-3mni_
=3(Int-0) M1
=—3In3 M1
8
1.
| [cos (2x - 1) dx = ¥%sin(2x—1) + ¢ (M1 M1
8.
fcosecix cotix dx =-4cosec Yax + C M1 M1
9.
v T
JZsin2x dx=[—%c052x]6 M1 M1
0
1_(_1) 21
4 ( 2)_4 M1
10.
T T
J# sec?3x dx = [étan 3x] 3 M1 M1
. s
4
- n_1
_0_(_3) "3 M1
11a.
‘ tan’x = sec’x — 1 ‘ M1 ‘
11b.
| [tan?x dx = [ sec’x —1dx =tanx —x +¢ M1 M1
12.
[sinxcosx dx = f%sian dx M1
= —i0052x+c M1
2
%
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13.

[(secx —tanx)? dx = [(sec?x — 2secx tanx + tan?x) dx M1
= [(sec?x — 2secx tanx + sec?x — 1) dx M1
= [(2sec®x — 2secxtanx — 1) dx
=2tanx—2secx—x+¢C M1
14.
% cos2x 41 cos 2x
f% sin22x dx = fg sin 2x X sin 2x dx M1
= [# cosec 2x cot 2x dx M1
: T
= [—%cosec 2x]% M1
6
-l -1ni3.1
2R 3\/§ 2 M1
15.
JE(1 = 2sinx)*dx = [+ (1 — 4sinx + 4sin®2x) dx M1
= J# [1—4sinx + 2(1 - cos 2x)] dx M1
= J# (3 —4sinx — 2cos 2x) dx
Vs
= [3x + 4 cos X — sin 2x]4 M1
0
_ /3
=(+2vV2-1)~(0+4-0) "
3n
= T + 2\/2 -5
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