MAT 168 Calculus IT TEST 1

1. Find the antiderivative F of f(x) = 4 — 3(1 4+ x?)~! that satisfies
F(1)=-3.

Solution:

F(X)ZJ(4_ 1fx2)dx

=4x—3tan 'x+C

We require that
_1 3m
F(1)=4(1)—3tan (1):4_T+C:_3
So, we obtain C = —7 + 37“ and hence
3
F(X)=4x—3tan_1x—7+T7T

2. Find f if f”(x) =3sinx, f/(7) =5, f(n) =—1.

Solution: f’(x) = —3cosx + C; and f(x) = —3sinx + C;x + C,.
From f’(7) = 5, we have

—3(-1)+C,=3+C; =5
and so C; = 2. From f (1) =—1, we have
=3(0)+2(n)+C,=2n+Cy =—1
and so C, = —1 — 2. Therefore,

f(x)=—-3sinx+2x—1—-27



3. Find the function f (x) described b ythe given intial value problem.
f'(x)=7sinx, f'(n)=-3, f(n)=—
Solution: f’(x) = —7cosx + C;. From f’(n) = —3, we have 7 +

C, = —3 that is C; = —10. Now f(x) = —7sinx — 10x + C,. From
f(m)=—2,wehave —10m+C, = —2 that is C, = 10wr—2. Therefore

f(x)=—7sinx —10x + 10w —2

4. Find the indefinite integral

J(4x2+10+ 28 )dx
X 1
)dx- J 2dx+10de+8J 3
x+1

:§x +10x+8tan 'x +C

Solution:

J(4x2+10+ 5
X

5. Use the Fundamental Theorem of Calculus to find the derivative of
10
F(x)= J tan(t?)dt
X

Solution:

g (v
F'(x)=— J tan(t2)dt
dx ),

X

__4 tan(t?)dt
dx Ji,

= —tan(x?)

6. Use the Fundamental Theorem of Calculus to find the drivative of

. ﬁcostd

2



Solution: Since y is a composite function we need to use the chain
rule along with the Fundamental Theorem of Calculus to find y’. Let

u=4/x. Then y :flu(9t+105int)dt and 3—; = ﬁ

, d (" , du
y'=— | (9t+10sint)dt—
du J, dx

_cosy/x 1
T (VX 2%
_cosy/x
2(Vx)5
_cosyx

2x3

7. Evaluate the definite integral

66)<2+9
RS

6 . 2 6 .. 2
f 6x +9dX:J 6x 1+9dx
1 ﬁ 1 X2

dx

Solution:
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8. Evaluate the integral




Solution:

3 4
——dx =4[tan* x]i/§
;. 1+x2

9. Evaluate the integral
4
f (4e* + 6cosx)dx
0

Solution:

4
J (4e* +6cosx)dx = 4[ex]gr + 6[sinx]g
0

=4(e*—1)+ 6sin4

10. Evaluate the indefinite integral

—8
x(In x)2

Solution: Let u = Inx. Then du = %dx. So,

8 _ -8 d_u
x(lnx)2 x2

11. Evaluate



12.

13.

Solution: Let u = cosx. Then du = —sinxdx and u(0) = 1,

u(m/3)= % Hence,

J‘TE/B JI/Z du
tanxdx = — —
0 1 u

= —[Inu]}/?

=In2

Evaluate the indefinite integral
f 4e** sin(e**)dx

Solution: Let u = e**. Then du = 4e**dx. Hence,

f 4e™ sin(e™)dx = J sinudu

=—cosu+C
=—cos(e¥™)+C

Evaluate the generla antiderivative F(x) of the function

£(x) = 7x sin(x?)

Solution: Let u = x2. Then du = 2xdx. Hence,

F(x)= f 7x sin(x?)dx

7
= - J sinudu
2

7
=——cosu+C
2

7
=—Zcosx’+C
2



